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F- PO8159TR(SG DESCRI PTI ON POLI SHI NG PAD TECHNI CAL

FIELD 5 [0001] The present invention relates to a

nmet hod for manufacturing a polishing pad by BRPOR1BRER (SG)

pl anari zi ng processing of optical materials such as

| enses, reflecting mrrors and the Iike, silicon

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

substrates, and materials requiring a 10 high degree

of surface planarity sUdRS&RIHIION i n general netal

pol i shing processing can be carried out stably wth

hi gh polishing effici eﬂ@%.ISI‘IIHXG B‘@H shi ng pad obt ai ned

by the manufacturing nmethod of the present invention

is used particularly preferably in a process of
TEORNBRCALZIFIELD sSilicone wafer, and a device having an

oxi de layer, a netal layer or the like 15 fornmed on a
[0G0O1]i con wafer, before |am nation and formati on of the

id I , th tal | the Like. BACKGROUND
ART The FRERCBbIBESIRY FEIRtes to asngther dOT MANYARTHENE a
poliSitle/ 53d by hBel thb LAl pROGEAE A Uit HcA naderiBls
sudh eisOlensBO greflittingriiftoig id the ik, efilicn aifets)glass

interlamnar insulating filmon the wiring |ayer .
substratesfar hard disks: alumiseun mithstoatesn and materials requiring a

high GREHE g WREY PARRE s UGB LRt Bh EPREr P ilpelishing

pn?cgr@@;ﬁcéﬁ_ws&ﬁ»ié& %Qﬁ-stépg{/ @whigiﬁgbgghg%eﬁﬁﬁéﬁw The

e wring and nulti er wr anci ng f or
polisieingopisigh @btanfechbghtie mahedaaturing ehetderd obtiokiptesent
. integrated circuits, and _accordingly techni ques of
invgniieay issvaed Perticelarly uefesablivin a pEgcess i Rlangegsiha

ol BRS39Sk 0B AL e, A5 JRAERY e i

formed on a silicon wafer, before lamination and formation of the oxide

layer, the metal layer or the like. |

BACKGROUND ART
[0001]

Production of a semiconductor device involves a step of forming an
electroconductive film on the surface of a wafer to form a wiring layer by
photolithography, etching etc., a step of forming an interlaminar
insulating film on the wiring layer, etc., and an uneven surface made of an
electroconductive material such as metal and an insulating material is
generated on the surface of a wafer by these steps. In recent years,
processing for fine wiring and multilayer wiring is advancing for the
purpose of higher integration of semiconductor integrated circuits, and
accordingly techniques of planarizing an uneven surface of a wafer have
become important.
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nmethod is generally used. CVMP is a techni que wherein

while the surface of a wafer to be polished is

pressed agai nst a polishing surface of a pol FshROBYS59TR (SG)

pad, the surface of the wafer is polished with an

abrasive in the 5 formof slurry having abrasive

grains dispersed therein (hereinafter, referred to as

slurry). As shown in Fig. 1, a polishing apparatus

usedAs ghsenathod ofl pLidatizing an ivdesrehosurfaaamplf e wafér, a CMP

polishing platen 2 for _supporting a polishing pad 1,
meghedip genicnalls tined. ( fMPsisi mgemg}les“’héremswgﬁ@ rthen“dlrface

of & Tater T perbbnaedin PR Lol ¥ ERHSE R RERRe o

po%ﬁ?ﬁiﬁa&%ﬁ@&ﬁﬂa\éﬁ of Hhe whfdr 8PdROwitH &nfdBre@®e in the

e polishing platen 2 for 'exanple via a
forthoubkRirgdiaadng irrasfeegEihs s:hspgrqddaﬂ'mreﬁl fnereimafter,
supporting stand 5 are provided with rqotating shafts
refgrrsddtwa$ shyayti vas phevg m &igr f af RAishing puparatyp aised

oo IR R RO ANE B kg HALE8 o

suPpdfting AhsoissH %Lﬂ)éd{lq ¥ Sfpofting s@aﬁw@@ﬂsmﬂgwh@ad) 5 for
pressuri zi ng mechani sm f or pushi ng the polished

suppd)mmgla golaijmm statenial fokfehidng padking freserpl fWrewniformly
such, onduc

there is obl em of judgi
prqs«s@rlzz@ga WAk 139“{)?‘ Thgsbanism o detdingan ieiv,rajtswggpgﬁgf}ﬁ

pol S Tad 8 AASNEfl U ANGRLORRILA P (R oRLER via g
dotiPR-tbatenese. Of’I‘}?dlpalisHﬁlé platenp® binghilg sappedtiagstand 5
the polishing treatnent a test wafer has been

arecpriided avitlh rptatingistwfts 6 andt m@epmelwamd argrgfranged
such §iuERE Holsking sBcoy 5! pof potishgdinateiany: BOpd3eshich
aré Q?épb ge&a Pler) %‘9’@;’(535?0%@1%& ESA BRRbr.t I TRe Q g?)otrﬁﬁ‘g stand

cOst treatnent are wast

5 igptotidedsivithed Pressdriaingy nstianiafrefor pashisighiter pelished
- processing are different in ishing results due to a
mageriab4digainet the polishéne ped EIVP and accurate

OO@{ ?dl ction of processing 2 F-P08159TR(SG results is
[ Aficult without actual processi ng of the product

waf efrhen such CMP is conducted, there is a problem of judging the
planarity of wafer surface. That is, the point in time when desired
surface properties or planar state are reached should be detected. With
respect to the thickness of an oxide film, polishing speed etc., the
polishing treatment of a test wafer has been conducted by periodically
treating the wafer, and after the results are confirmed, a wafer serving as
a product is subjected to polishing treatment.
[0005]

In this method, however, the treatment time of a test wafer and the

cost for the treatment are wasteful, and a test wafer and a product wafer
not subjected to processing are different in polishing results due to a

loading effect unique to CMP, and accurate prediction of processing

2



10

15

20

25

30

[ 0006] Accordingly, there is need in recent years for

a nethod capable of in situ detection of the point in
time when desired surface properties and 5 th+BB&ESSTR(SG)
are attained at the tinme of CWMP processing, in order

to solve the problem descri bed above. For such

detection, various nethods have been used, and from

t he vi ewpoi nt of neasurenent accuracy and spatia

resigtPisidifBuitnvithbut eitaal precsssingefithe arodpict eedfer.
detection neans is becomng the mainstream 10 [0007]
[00D6d optical detection neans is specifically a nmethod

f detect, h d- poi . f | i shi b
[ v iRy v R necd B sRreRl REASET 1 e sepable of
in W%‘f‘ééﬁéﬂg B the gﬂﬂﬁl i te WR9ER @esﬂeﬁhs@rfhbg?ﬁ-oﬁéﬁ%s and
an nmonitoring an 1 nterference signal generated by

thickhteshroatefintdeat thghtimeafCMB pro668jingsin bedér ghsolve the
beam a white |ight _using_a_hal ogen | app havipg .a
prahlgnt desgribed abovgt Hor stickodetestions vigriqus %EPQPIWJ‘W been

used at. present.. [ 000 ln s -Pal
ustd S ST Hiymananr hG Pilh e o adedS 3R s
res%ﬁtﬁfi@ﬁ SN MR ast HEQHEGRENY, t68f bpacal deteckidfOfeans is

the thickness of a surface layer of a wafer. Wen such
beadmaige the maimstkezens becones equal to the thickness of

t he unevenness, the CMP process is finished. As a
[00%ft hod of detecting the end-point of polishing by

suc tical . i Shi ' .

et B opiRel JERS A EEES S SPEARORRY & BRAHOR dfMetecting
thedERA-PUiAR @F PdlishiN 1] irF@dia@xﬁ%r@Iveafe@ vi®lal pbliistgingapad

having, as least a part thereof, a solid and uniform
throughsa aviedovp ightetrasiseeittipgssgn)avithgh light beam, and

wavel engths of . 190 nmtq 3500 her et hr.ou LS ..
o eNIa8 8 PPSTIERETIES PIEIA GDTRtochEY FEHpREpD &) the light beam.

OQ)@ i shing pad having a stepped transparent plug

néerted 3 F-PO8159TR(SG) therein is disclosed

(Pat g@théiligtitabeda, 8)whiefightshsing aarhlbgen tgmp having a light
of wavelengths of 300 to 800 nm is generally used at present.
[0009]

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

[0010]

For example, a polishing pad having, as least a part thereof, a solid
and uniform transparent polymer sheet passing a light of wavelengths of
190 nm to 3500 nm therethrough is disclosed (Patent Literature 1).
Further, a polishing pad having a stepped transparent plug inserted
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transparent plug on the sane surface as a polishing

surface is disclosed (Patent Literature 3). [0011] 5

As descri bed above, a white |ight using a hal BgeOS8LAAPR (SG)

or the like is used as the |light beam and when the

white light is used, there is an advantage that the

i ght of various wavel engths can be applied onto a

waf er, and many profiles of the surface of the wafer
thereih bedidvlesare (Patebdiitdratsrend).t eAlpajishing paskHawmg he

i ght beam detection accuracy should 10 be |ncreaged
traﬁﬁparmbamg«\aneumq@amerm@w RSk pelishing suriggedg digelosed

avj a conventional w ndow (light-transmtting

a%¢%ﬁ{gﬂ?rﬂ €a%lprobl em that the polishing pad is very
[chggr in detection accuracy at the short-wavel ength

side (ultraviolet region) and causes nechanical errors

in  Alstdestiibedafbdvee sowhitealiglendsigg athalbgehilgmp or the like

integration and m cronjzation 15 i.n froductio

1

is \waed 86 HhediEEbea ket srothe WA FERG Sa9eh. Brersis an

st BRI oy of P RS Aol i edpoicd onto o
wafltd PRl Harflebestile8Mbfi theNAeFaSA0Y theWafeheaoby ebthireal.

w hdow for “end- poi nt detecti on does not have
Whseaf thisi whiteylighet issfised asythedightr aeami, dedegtieadccuracy should

be $ticnsadiel & BGORT ST erEbEaBge Ne AT s, 2 melisbing pad
e PR PEEhehgerRl SRR et ARE et s i
thati et Fpélﬁﬁﬁsl@ pad g vefse@ ipedr (Raletbttibhtictirdceait4hand

5). For preventing 25 slurry | eakage, a nethod of
shentraayeleggth side fpdravioldtinegianard consehdnechpeicad egeors in
e Gafer Vel SRS oot 7 9 S5l 550 A Bonizacion
in éf%%tff@ttloﬁ:‘otf ;%%\%Iligbﬁd@ctoré'ﬁi"ﬁ’{é Futdree tRBQYRiINERAAD 8 an

em o et ect1on accuracy at the
intefeitdvEvelieigehpettiel tabe favticiderreastdpfbr ®Ri¢DBighly

4" F-PO8159TR(SG  Patent Literature 1: JP-A 11-512977
accurate optical end-point detection is necessary, but the conventional
window for end-point detection does not have sufficiently satisfactory
accuracy in a broad wavelength range (particularly at the
short-wavelength side).

[0012]

Meanwhile, there are proposals for preventing a slurry from leaking
from the boundary (joint) between a polishing region and a
light-transmitting region (Patent Literatures 4 and 5). For preventing
slurry leakage, a method of arranging a transparent film coated on the
upper side and underside thereof with an adhesive between an
upper-layer pad and a lower-layer pad is disclosed (Patent Literature 6).
However, the above-mentioned problem of low detection accuracy at the

short-wavelength side has never been solved.

[0013]
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Patent Literature 2: JP-A 9-7985 Patent Literature 3:
JP-A 10-83977 Patent Literature 4: JP-A 2001-291686 5
Patent Literature 5: JP-A 2003-510826 Patentr-P08159TR (SG)
Literature 6: JP-A 2003-68686 DI SCLOSURE OF THE

| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTION 10
[0014] One object of the present invention is to
provi de a polishing pad excellent in optical

det epiten [atGutasy 1t n JP-Ar bhdb MEYVET engt h range
(particularly at the short-wavel ength side) and
capaPatensfLitaretiers Rng JB-AsP-I8D from | eaki ng fromthe

boundar et ween a_pol i shi j.on and a 15

i gﬁj@‘ }/‘éﬁé{‘ﬁr ?‘ile3Peg]]inH. me obj ect of the
presﬁﬂe{l‘tﬁ){?é}h'tﬁfb hS U@-A@@Gl%ﬁ}%%t hod for .
manuf acturing a sem conductor device which conprises
a pregess Ioferpohis bt NgR-A2B08{316@826 a seni conduct or
wafer w th the polishing pad. 20 MEANS FOR SOLVI NG
THE Paent Entsratare 6] IJlP-gi £Q9>%f686§e6 exi sting

ci rcunst ances as descri bed above, the present

i nventors made intensive studies and found that the

DI@@%@'SU‘TQ @p ﬁﬂ?E BOVERGION the fol l owi ng polishing
pad. 25

0016] That is, the present invention rel ates
PROBLEME TONBREGSQAVEID BY THRJNVENTEaNt a transparent
support filmlam nated on one side of a polishing
[0O1&fer including a polishing region and a

| O IR 8 SRF SR S o Bl potishing pac

tran on regl

excePRhRIAI dHticl de&ééﬂioﬁchdclﬂ&ab%f GAta brGaS Wdvdlggtteehnge
and the transparent support Tilmis 40%or 5 ]
(paFtiPQRIYP ARt BEsharbiveavelength sida) @rid capgbleodf preventing a

ey e B 30t i R A AR o
light-transmitting region. Another object of the present invention is to
provide a method for manufacturing a semiconductor device which
comprises a process of polishing the surface of a semiconductor wafer

with the polishing pad.

MEANS FOR SOLVING THE PROBLEMS
[0015]

In view of the existing circumstances as described above, the
present inventors made intensive studies and found that the problems can
be solved by the following polishing pad.
[0016]

That is, the present invention relates to a polishing pad comprising
at least a transparent support film laminated on one side of a polishing
layer including a polishing region and a light-transmitting region, wherein
the light transmittance of an optical detection region containing at least

the light-transmitting region and the transparent support film is 40% or
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detection region of the polishing pad is decreased,

the accuracy of 5 detection of a polishing end-point

and the accuracy of neasurenent of filmthi ckAap8816aMR (SG)
be i ncreased. Accordingly, the degree of |ight

transm ttance in the wavel ength of a nmeasurenent |ight

used is inportant for determ ning the accuracy of
detection of a polishing end-point and the accuracy

mdek ifedeUewRTRtraeigel off watbleglgties ©f 300 td¢00phincal
detection 10 region of the present invention, the
[O(blt?f]enuatl on of light transmttance is |ow

part arI t th short - wa th si.de, :
det ﬁ in E’Eﬁ tenuation Qgﬁtll%ﬂaﬁ/}ng t&‘ﬁgggh the optical
r t n
o AR A e g
deﬂ‘ehh@kln@ﬁa potiahimg egd- peirttlmahttharatcmrbcgluf rheasmrement of

reflected by the surface of a wafer
film thickmesseean Aednesrasiths Aecohinglya the d%gree of light

trapifiitigrssg i vaeslirBiont dudes rRERE AL e8RS important
fortJHtEm%%ﬁigTﬁ?é Hééﬁﬁhcy OB HETRIYN Hﬁh%liﬁﬁngf eritl-pbaset and the

havi ng an oscillation wavelength inthe vicinity
ac@irad it me8SOremens dof fim thiekrese. | g rthetqm:mhdettaﬂtmn

reéq%h?eméﬁé{eéé‘ét R SN "ngﬁa%swrhﬁﬁe,ce is

R T S N e o e

be %fe @%gﬁtmqﬂ b%acﬁ 'dféﬂeléﬁgﬂi( fgS8e.CaThe Q)pii@llddte@tﬁtbhyregmn is
I nproved. The light transmttance at the 25

a rsgm;rt 'ehmglugl?gvg}nhha bght bepneire‘adtﬂt?dm/@dﬂmrﬁh@knﬁfﬁe
refera % The

B A S0 i Bt el bRIRILAL BB or a water

0
ar% Blan ?’h Ei{&ﬁes sdi ?g E%glg %toi%%\élt Iglgh%gcor ng t gfg jegidiland a

trah@@’a@éﬁt Bappotefimt he 1ight transm ttance of an
object is generally changed depending on the 30

[O(Illﬁ]ckness of the object. Because the l'i ght
tran m an e i s decreased
rhed

thi S e yhed i Eekpsne mehring
insﬁ%%%nt%ﬁﬁeéttf‘se bk G5 OESBalingein JRUl4tiOE WiBiIEAENEth the

vicinity of 300 to 800 nm so that when the light transmittance in the
optical detection region particularly at the short-wavelength side (300 to
400 nm) is 40% or more, high reflected light can be obtained, and the
accuracy of detection of an end-point and the accuracy of detection of film
thickness can be significantly improved. The light transmittance at the
short-wavelength side is preferably 45% or more, more preferably 50% or
more. The light transmittance in the present invention is the
transmittance of the optical detection region having a thickness of 1 mm
or a thickness reduced to 1 mm. According to the Lambert-Beer law, the
light transmittance of an object is generally changed depending on the

thickness of the object. Because the light transmittance is decreased as
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In the present invention, the density of aromatic
rings inthe 5 polyner as a main material of each
menber constituting the optical detection reB+rP081iS9TR(SG)
preferably 2 w%or less in total, nore preferably 1
wt% or less. By allowing the density of aromatic
rings in the polynmer as a nmain material of each
menber (the light-transmtting region, the
the tliokpaseis iscnepsed, fhe hight ttdyestittence of @i ohjeich gvithets
optical detectign 10 region to be 2 wt%or less in
th19§ngqs§ fixpd shaye he detarringdee of the opti cal
(00 t]ecti on region in the overall range of wavel engths
300 to 400 nmcan be regulated to be 40% or nore.
The gefisd pYeintanQBRtios, the gfqrfs%%ﬁaf&naﬁeefm%s @htthe
proportionh of aromatic rings in the polyner. [0020]
polymdir & armbliy materigiaifyesmh asmbenconstitetinglthefoptheal

el oar BB e Bk 50 5 SRS S, B80S EER Ay ) o
' t . .
or 355 B0 RSP R RS SEU O A AL, B0 o o

mafn matrfal Aok highben ehel ﬁ%@#ﬁfaﬁs@nit@i@@ region, the
i sophor onedi i socyanate. The 20 pol yuret hane resin
trapepawinti sigpport we-therlike)rean stifpding the optiepbdetection

ook SR 1o PP ER 1B B el g
et SSBRIAYy HOSRAITIS B TR SRR 67460 1 car

be te@ashted €o BWEY S€hesreed THeodeh bty @f cupneans rBigsgfofs to
pol ypropyl ene, pol yethyl ene, aliphatic pol yan de,
thepueighstprppoationl et aromatc yirghin themedemgrat e, and
gmyvi nyl chloride. The above-nentioned polyner is
[00£2Dée of an aromatic ring and thus preferable as a main

g‘_afagjnge?éra Cg;HEeP%B)?IE&pQE &N SHARAE rik] bﬁhéﬁgﬁ@-@?ﬁsrlﬁitting

159TR e present invention, the materia
region i8 agpdlrarétighite tesings ahtitamgso@ginateicomppenentbf yhe
non-f oam The non-foam can prevent Iiaht scattering,

polygrethanergsinis ajrleast ane imemhes iodedepdroa thg geoup

consisting of 1,6-hexamethylenediisocyanate,
4,4’-dicyclohexylmethanediisocyanate, and isophoronediisocyanate. The
polyurethane resin containing the above-mentioned isocyanate component
is preferable as a main material of the light-transmitting region because of
its low aromatic ring density.

[0021]

The polymer as a main material of the transparent support film is
preferably at least one member selected from the group consisting of
polypropylene, polyethylene, aliphatic polyamide, polymethyl acrylate,
polymethyl methacrylate, and polyvinyl chloride. The above-mentioned
polymer is free of an aromatic ring and thus preferable as a main material
of the transparent support film.

[0022]
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and capabl e of inproving the accuracy of detection of
the optical end-point 5 of polishing. [0023] The
surface of the light-transmtting region at tReP08159TR(SG)
pol i shing side does not have an uneven structure for
retaining and renewi ng an abrasive |iquid. Wen
macr oscopi ¢ surface unevenness is present on the
surface 10 of the light-transmtting region at the
pol i hthg preskent mventiony thennaiteviabforaditigt thees such as
) abrasiveﬁ&yains_nay be accunul ated in its concave
lightrtranymitting eaien|is greferakly armorr-faanm. apsee ponofpams can

g e LBk AR s g Bpbitance
an&%?a?eﬂﬂé RIRrERHPBEORLEUBAEY BE BetdtNRNBERSe oBticHEENd-point
This 1s 15 because when macroscopi ¢ surface unevenness

of pelighiegent, |ight scattering easily occurs, which may
exert an influence on detection accuracy. [0024] In
present invention, the material for formng the

pol i shj ' ' . ipe-cellh f . .
oozt Phardertlhd Sefl-eifdaicint (dlfn s the 8ningside
doés nBt efateatth YaneQe stelich@seSforet ginthg i béewthgmfrabrasive

| ess. When the average cell dianeter is 70 mor |ess,

ligpidanaWihey itmdropcapiecsuffac @hevedntas is presdntcogtheisurface

] B B O i
adaﬁfv.%stﬁ?dh Osubrhlife g‘r(afiﬁg %Q}/‘B‘e égﬁlﬁfﬂﬂ ?é"c?irfftst&ﬁ'xcave
polishing region is fowered 1o reduce the planarity

potiords B9 chtBedight @attringainideabb@ptidie té peeit as influence on
gravity is greater than 1, the nunber of fine cells

detentivheacmiiagye &referebpoltheithgrrayifase pEtizg light-transmitting
eSS B30 00 Lhe ate L o0l Mo LondS Lke i
becgag.gériﬁ ng%%@agggﬁ?ﬁig gsrl%rfa%{lﬂ@%ﬁnegs §Oprésdift, @t scattering
easily occurs, which may exert an influence on detection accuracy.

[0024]

In the present invention, the material for forming the polishing
region is preferably a fine-cell foam.
[0025]

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.

[0026]

The specific gravity of the fine-cell foam is preferably 0.5 to 1, 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 a polished material, while when the specific gravity is greater

than 1, the number of fine cells on the surface of the polishing region is

decreased, and the rate of polishing tends to be decreased even though
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degree, nore preferably 45 to 60 degree. \Wen the
Asker D hardness is 5 less than 40 degree, the
planarity of a polished nmaterial is decreasedi-Rh8189TR (SG)
when the Asker D hardness is greater than 70 degree,
the planarity 1is good, but the uniformty of a
polished materi.al tends to be decreased. [0028] The
present invention relate to a method of producing a 10
plasarityosdgocidor devi ce, which conprises a step of
pol i shing the surface of a sem conductor wafer wth
[OOEHB pol i shing pad described above. BRI EF DESCRI PTI ON

itk AL R R B sy B A o v 7o

deg}%' VRO RIORIE US HS 80 dégretP Whéﬁ RhensiEraD Haﬂcﬁle%s is
Schemati c secti onal view show ng one exanple of the

lesp ¢heah O glegaek, afhet phrmrﬁzyemfta polishedanatdiiigl 183d¢csreased
hemati ¢ section vj ew showi ng anoth xanpl e
Whtlﬁé"’h% t Slﬂ%lfﬁrnlawftﬁsstlﬁegrﬁﬁg%re 1 7055615k, the planarity
{10
o RSP A0 Bl PHIRPE  JABIRs di L PRA9,998 e

[o()a@l]l shed material (sem conductor wafer) 5: Supporting
stand (polishing head) 6, 7. Rot atlgg shaft 30 8:
Pol B pgespﬁnt m@nm@nﬁgm 8ep methegof grrodicigpon

Sem}q%ld E)r h&%g‘%tnmtéﬁlic m }%%s aé%gqﬂ-r{q poﬁzsaflﬁlr]gt the' gﬁgfatce of a

semiconductor wafer with the polishing pad described above.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

Fig. 1 is a schematic illustration showing one example of a
conventional polishing apparatus used in CMP polishing.

Fig. 2 is a schematic sectional view showing one example of the
polishing pad of the present invention.

Fig. 3 is a schematic sectional view showing another example of the

polishing pad of the present invention.

Description of Symbols

[0030]

1: Polishing pad

2: Polishing platen

3: Abrasive liquid (slurry)

4: Polished material (semiconductor wafer)
5: Supporting stand (polishing head)

6, 7: Rotating shaft

8: Polishing pad
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14: Optical detection region BEST MODE FOR CARRYI NG
QUT THE | NVENTI ON [0031] 10 The polishing pad of the
present invention has at |least a transparentFsSBPRPDEDTR (SG)
filmon one side of a polishing layer including a
polishing region and a light-transmtting region. In
addition, the light transmttance of an optical
detection region containing at |east the

9: | Pghikhi@nsdgioht i ng regi on and the transparent support
film should be 40% 15 or nore in the overall range of

10nalighintramsmeittisgaegiPmo0 nm [ 0032] The pol ymer as a
material for form nﬁ;dthe light-transmitting region is

115 o TP PRt FYRPYTLHIY g i nsofar as it is a material

12?@4@?{&&&91 yBg properties described above, and
exanpl es ofa such material include a 20 pol yurethane

137 e@peniagpol yester resin, a polyan de resin, an
acrylic resin, a halogenated resin (polyvinyl

14chOmticed desestyerregoor oet hyl ene,  pol yvi nyl i dene
fluoride or the like), an olefinic resin
(pol yet hyl ene, pol ypropyl ene or the Iike), and an

BESAIOMODESFOR CASERYING IO TP EPENVBRAION one or as a

m xture of two or nore thereof. Anong these materials,
[008125 pol yner having a |l ow aromatic ring density is

preferably used, and. _particularly, .a polyurethane

r esi The RelishInRe p %fr%Pmsqr%tﬁaVéeﬂgr%a%’ at Teast a

[ \V : S i . .
oSG AP BRI BALXHGE PR Baf i 5 incluing
poladHias @igide sinet anfghangdasspdibliagabgiuimpriesaddidethe light

light” scattering in the |light-transmtting region
tranansitthiog ofras optigal detection iragiomoonidining atleasy the

o 220 GBS RBB AL v a0
or FRFEARHe ANy SONRTPIB SO ™ 0
[0032934] As the isocyanate conponent, a conpound known

" t'Ir‘]I(lee fpio(le;rnqle? fas a material for forming the light-transmitting region
is not particularly limited insofar as it is a material exhibiting the
properties described above, and examples of such material include a
polyurethane resin, a polyester resin, a polyamide resin, an acrylic resin, a
halogenated resin (polyvinyl chloride, polytetrafluoroethylene,
polyvinylidene fluoride or the like), an olefinic resin (polyethylene,
polypropylene or the like), and an epoxy resin. These resins may be used
alone or as a mixture of two or more thereof. Among these materials, a
polymer having a low aromatic ring density is preferably used, and
particularly, a polyurethane resin having a low aromatic ring density is
preferably used. The polyurethane resin is a preferable material because
it is highly abrasion-resistant and capable of suppressing the light

scattering in the light-transmitting region caused by dressing trace during

polishing.
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pol yur et hane can be used w thout particul ar
limtation. The isocyanate conponent includes, for
exanpl e, aromatic diisocyanates such as 2, 4-FeP080BOTR(SG)
dii socyanate, 2,6-toluene diisocyanate, 2,2'-diphenyl
met hane 10 diisocyanate, 2,4'-diphenyl nethane
di i socyanate, 4,4'-diphenyl nethane diisocyanate,
1, 5- napht hal ene dii socyanate, p-phenyl ene

[0aB3]socyanate, m phenylene diisocyanate, p-xylylene
diisocyanate and mxylyl ene diisocyanate, aliphatic
di i sbeg aedrescthass rﬁn@,ﬂﬁyp@ﬁat@tqu%%ﬁa%yanate component,

= B i hRdRko da SHE TP RGOS RE RO D Y
lowlrh SRENHIANRE ﬁwgmﬁ) dnd-Cyshahexaigierdi i socyanat e,

4" - di cycl ohexyl met'hane dii socyanate, isophorone
[0084bocyanate and nor bornane diisocyanate. These may be

Arons ERESSOGHTRIA GABPORE RpifACPBP IS Seyatrcadhe field of
pofiftelaft LaXohd fislh BRASAD HeiFicRiSr Rh Hhﬁfaﬁfi&?' | YTHESdobfanate

e densrty o

coxﬁ et liAEludesA tfor @ﬁéfnf;ﬂ@ eaﬁbmi@fé)/@ﬁl&i@arﬁﬁéﬁ st 4¢ om
e group consi stin 6- hexanet hyl ene

2 %tmhmmaﬁumw;;yama,td, 2 ;ﬁ-d:theowedy‘amm a2 s@p}n@m‘ﬂ gnethane

i ey, Faipe i e i o SRy Ao Bifcny] methane
dii§S: cg%%vé}tghgﬁ‘i‘ﬁ?}{ﬂn ﬁﬁr ti]h%l)g%/&fla&o l##h@h‘ﬁ’é}% 8888fanate,

at 1 on

m- bhgh [Eiieﬁdﬁls@d&yé!i@t@h‘p Relyietie diisboytesatel ad enanpylene

pol yet her gol yols represented by polytetranethyl ene

dumcr}anagcbya iphagi¢ @mwmteﬁ@ughy@%bthylsapﬂwanate,

o %J% 1%ol sg’gpﬁ&&esent E‘HlﬁﬁFéP but %S;I;Q?b&gﬁﬁ'g ?t er

d11§(g<3ﬂi¥fatt§ thpélﬁ%ﬁzitce&u% ‘Hagtes% c'ﬁ £93152 ?@(o‘i@xar@m

ycaprol ac e po and pol ycapr &l actone with
d11§(bd§5drfel’te 4¢4r diopralohexyd Inyaﬂsiaem diisgoarxeaispimpaes

obt ai ned by reacting ethylene carbgnate with a
diisegyensdreand aocbaoiann dilsegranats-t nehesesmay kg used alone or

as BB h 3“%“roﬁt (hsieol SRREHTRy Gherhslihapjphati
dllé% ABsendy coéﬂéo%@géﬁéé‘ Gréigrefaaply used to reduce

nat e. These may be use gly or as a m xture of
thd density mfreromatic rings, and particularly, at least one diisocyanate

selected from the group consisting of 1,6-hexamethylene diisocyanate,
4,4’-dicyclohexylmethane diisocyanate, and isophorone diisocyanate is
preferably used.

[0035]

As the high-molecular-weight polyol, a compound known in the
field of polyurethane can be used without particular limitation. The
high-molecular-weight polyol includes, for example, polyether polyols
represented by polytetramethylene ether glycol and polyethylene glycol,
polyester polyols represented by polybutylene adipate, polyester

polycarbonate polyols exemplified by reaction products of polyester glycols
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t hereof. Anobng these, high-nol ecul ar-wei ght pol yols
not having an aronmatic ring are preferably used to
decrease the density of aromatic rings. For |irppPO¥i%erR (SG)
l'ight transm ttance, high-nolecul ar-wei ght pol yols not
10 having a | ong resonance structure or
hi gh- nol ecul ar - wei ght pol yols not having so nuch
skel eton structure having high el ectron-w thdraw ng
sucs’:l{lds éﬁil peAplaciond polgopaadepslyeapaslacpsed eritibbjkylend.
Exanpl es of the | ow nol ecul ar-wei ght pol yol
aat@,apolygsm@plyggrb@‘g@prmlqu abtained by reacting ethylene

Cargf’ﬂﬁ‘lt%ﬁ"é o, BoitivaftHe A %PL?@ gractpe HHibaiEotion
mbg{ui/f'c rthJarf' oc%é 'cﬁl"bo Bﬁf(ai}f‘cgb%lycdiﬁeﬁﬁ% Yblyols

hexane [ met ano
obtdired byl esl:eﬁ eRehhnge dea)d:tloﬂlaftahpbl;ﬂrgfcb'bxybtompound with aryl
triethyleneglycol and the |like. Oher exanples that
carbanab@ uThese derst berusad pingle ofiama FBIrdbe & tWe Fhmors

thefg? " auRoB oSk Mg RRIeS TSR LBb BBl RE KRG oo

aromdtc rilffg é?éj §fetr581ydﬁ§§di ttY dereaOMBE iderisityds aromatic rings.
ow nol ecul a -wei ght” pol yol s not having an aromatic

Forr impraving dightotransiit taneeg hi glpahgleviules-waghh polyads awt
aromatic ring are preferabl sed. 25 37], Con
ha‘@;aa@plqs:sg wsqr}?éﬁ%ﬁtirhwélﬂeeﬁa@g HEPlRsa Wﬁ%ﬂ eofycﬁs not

hawj ﬁg %nm%{{ﬁ?j} §%§% Iétflﬁzt(l)lrrgal'h%\flnﬁe}}lgms:t’ron-W1thdraW1ng and

ele&réndd&lﬂé@ﬁg mp@m&é afegiraferably used.
4' - met hyl enebi' s(2, 3-di chl oroani line), 3,

[0056b| s(nethylthio) -2, 4 -toluenedi am ne, 30

32 BB Bl oS0 BSsoh thetspade used

toggf}géreﬂfvﬂé & ?{1 r}ﬁogec%'lgf %ﬂ%lgﬁt p'bycgﬁisé%r% above include:

m nobenzoat e

ethg?erféngl@'@@henﬁl-gfbl?leﬁé 1, 4,34 rogiyBrienglydol, 1,4-butanediol,
di et hyl -

1 6P\h¢>xamd@baampqma’hgwc0&; B e shang)

3- ngﬁt%yl?,q S ta@\:ﬂq@éofj it g%hy?eng %T}Elé/oln?r1eﬁ1y%neglycol and the like.
Otﬂ\é%xeaﬁ?Pene i n%dﬁ% %gﬁ%&!a/ kSna R 0B the high-molecular-weight
polyol also include: low-molecular-weight polyamine such as
ethylenediamine, diethylenetriamine and the like. To reduce the density
of aromatic rings, low-molecular-weight polyols not having an aromatic
ring or low-molecular-weight polyamines not having an aromatic ring are
preferably used.

[0037]

Concrete examples of the chain extender include: aromatic
polyamines such as 4,4-methylenebis(o-chloroaniline)(MOCA),
2,6-dichloro-p-phenylenediamine, 4,4’-methylenebis(2,3-dichloroaniline),
3,5-bis(methylthio)-2,4-toluenediamine,
3,5-bis(methylthio)-2,6-toluenediamine, 3,5-diethyltoluene-2,4-diamine,
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p- xyl yl enedi am ne; | ow nol ecul er -wei ght pol yols; and
| ow- nol ecul ar - wei ght pol yam nes. The chai n extenders
descri bed above may be used either alone or FRP0O8159TR(SG)
m xture of two kinds or nore. In order to 10 reduce
the density of aromatic rings in the polyurethane
resin, however, the aronmatic polyam nes are
preferably not used, but may be incorporated in such
3, dicthgttolhehe12)6-diaghine, teinsethydcon ghival atitpramiriaenzoate,
are not deteriorated. [0038] 15 The proportion of
1,2-his(Rsamyapphenyihigagranet he pol yol conponent and

441 SaGH ol BT I pe e AP RERPRASUERS, 02" P°
N,W&ﬁ%@éﬂfuegﬁthaimﬁﬁ%ﬁ}?&lﬂM&h@ﬂe properties of the

ight-tranSmtting region produced fherefrom etc. To
3,3 diethytle, 4-diamihodiphenling haag, an-xylylackdeaminde
Qve properties, the rati o of the_nunmper of

aboy 20Q
N, Ns@t-saerhiuty ibonpsnytenasdamingey Bpheny amineAnd he

n r £ [ b3 4t . I
oG GeqRsmi S iR bR Felhy oRoim 26 O cndler s
lovRiSolREAR i weidha f)@lﬁ/bﬂiﬁ}esm Mhe haireeRtnde?s Wescibed above
1.10. [0039] " 25 The pol yurethane resin can be

mayoby nsedzethdryalomewor inmeixtiane ofréworkindscimmeares fmeorder to
reie R rEPOK RIea e RPa gy PRI RePe repiy héwever,
theﬁ%%%%ﬁ't;@&ggfargﬂeg dre ;;r%? %19 LRIt QL S, ol rﬂdﬂﬁbg%ég%rated

Zzer 'such as’ an anti dx1 dant “etc. )

in SUehactaide tidal thy lighbtrasigyivntchadfceeristfiteare ant
antistatic and other additives may be added if

detesigated.y to the 13 F-P08159TR(SG pol yuret hane
OOL"&S]i n. [0040] The pol yurethane resin can be produced
[ a prepolynmer method or a one-shot nethod, but the

PrePPhy BEO pIRIAIR O HE by At ¢o§fﬁgxﬁ8ﬁt,efﬂefgg1§gb%%ponent

prepol yfer: synt hesi zed previ ous rom an nat e
an€ ahpienh @fgndepohithk mslymesgnineg sesinasirebewitanged suitably

deggr?clligg on their respective molecular weights, desired physical
properties of the light-transmitting region produced therefrom, etc. To
allow the light-transmitting region to achieve the above properties, the
ratio of the number of isocyanate groups of the isocyanate component to
the number of functional groups in total (hydroxyl group + amino group)
in the polyol and the chain extender is preferably 0.95 to 1.15, more
preferably 0.99 to 1.10.

[0039]

The polyurethane resin can be polymerized by known
urethane-making techniques such as a melting method, a solution
method etc., but in consideration of cost and working atmosphere, the
polyurethane resin is formed preferably by the melting method. A

stabilizer such as an antioxidant etc., a surfactant, a lubricant, a pigment,

a filler, an antistatic and other additives may be added if necessary to the

13
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extender is preferably used. [0041] The net hod of

preparing the light-transmtting region is not 10
particularly limted, and the light-transm ttFABO8159TR (SG)
region can be prepared according to nmethods known in

the art. For exanple, a nethod wherein a block of

pol yur et hane resin produced by the nethod descri bed

above is cut in a predeternined thickness by a slicer

pol?rnrgtm@fgjmsystem or a planing system a nethod
I nvol ves casting resin into a nold having a 15
[OOé@Jlty of predeterm' ned thi ckness and then curing the

oi i bo Bt e i odn g htathoahRY A Erep e Bethod
or Q 8ot H}étﬂ%d' i tHe! SR8 P dnE Bt P E}vhéﬂaﬁl gﬁc ay of

ected 1 ght " becones significant due to |light
1s0632@t1é1§6‘—tdrm1ntaheld pregobimer syhehesized @cryvmft:lsdtefmrmam
of polishing endpoint and the accuracy
1somamee¢mnpomen1t ERE I R ﬁﬁﬁ(jtedg‘é’éth a chain

aned terial before mxing is
Cthf} T&?Qﬁ?fl‘fsﬁlfaf)g’rﬁ}@% under reduced pressure at 10
[00 qgr or less. In the case of a usually used stirring
| ade m xer, the mxture is stirred at a revol ution

nunititire nfethod sfppreparires the dighd-transtittipg ragiorbisoboes

to belncorporatedlno in the, stirring st after
particulagly imitehe and the ﬁig%r%%nﬁ@lw% rﬁglepg?%%@ prepared

d
B MR, TR o Ml R i
a b'I&fl@bf polyaeehAAE Tediptb@dced byt tHe hf&h@ddiékéfrﬂﬁai above is

by using“this mxer is also preferable. [0042] 30
cutTinea gragdetenmirsidzethicknehe byi gislicer amrﬁlandﬁg\’vr sefitem or a

plagiiee BysicanaBIGouhon At FTAIHES shapaedaa it pinpidHaving a
caﬂgﬁ p%gp«?cpétﬁ{‘xtﬁ? 08\thliE s S04 Qﬁen[&%ﬁg tﬁ@eretslﬂﬁ Ck ?ﬁéﬁlod of

ransmtting region i s préeferably equal

usih co'T_atﬁ{% E&ﬂ'ﬁlibﬁl@@ dfid@ishett nheldpeg tedhnigyuesgiete. atdased.
the |i transmtting region is thicker than the

Whea tfsﬂmra;erle’gbb}es ia the bghfdyamemitting segioy, ghe decay of
reflected light becomes significant due to light scattering, thus reducing
the accuracy of detection of polishing endpoint and the accuracy of
measurement of film thickness. Accordingly, gas contained in the
material before mixing is sufficiently removed under reduced pressure at
10 Torr or less. In the case of a usually used stirring blade mixer, the
mixture is stirred at a revolution number of 100 rpm or less so 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 mixed even in high
rotation, and thus a method of stirring and defoaming by using this mixer
is also preferable.

[0042]

The shape and size of the light-transmitting region are not
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protruded portion during polishing. On the other hand,
when the light-transmtting region is too thin,
durability beconmes insufficient. The abradabF+P0§1BSTR (SG)
the light-transmitting region is preferably equal to
or less 10 than that of the polishing region. Wen the
light-transmtting region is |ess abraded than the
pol i shing region, a wafer may be damaged by a
parti@ilaHgSHmReRId, Il ke preferdblydintitar {d0thetshdpe sl gizerof the
as a material for form ng the transparent support film
opéringsofirtite polishing ragignl i nited insofar as it is a
%erl al exhibiting the characteristics described
[00, but the polynmer is preferably a highly
tr anﬂ?@?ﬁf&me@?%f'th%sﬁﬁha itBnigARlofo R 94 YBferably equal to

Speci fic exanples can ~ I ncl'ude pol yester;

or Rekydahytienesf e yo]i@]pi)dgef@mnol Wherylthtad;ght transm1tt1ng
pol ynmet hacryl at e; am de; yi m de;

reg@mm&hrckpmtwnnme pgflélmrtg r%onf Mﬁ?feﬁén%ﬁ% aﬁm?@ed by a

resi,n h a fl,uqgr.oet hyl e I
oy e B SN R, " 16 KR Hon SHhhae
! ! Sinsugfici@at. Th
ligthO| AR CRi R 86 b ﬁ‘éiﬁﬂeﬁ“‘ﬁﬁémﬁﬁ%ﬁﬁéﬁ;ﬁd pol yother
ab&dafbih@z offthe tightdrahsmittisg rygioh larpnrdclrablqugsa,l tq or less

ynmer not havi ng an .aronmaf c ring.is referahly
tha;sélmat gﬁﬂlqmphsbm&mgw% é’i/ gl&%%ét 1tingregien is

ST O T T W ———

pr(ﬁﬁléiéégﬁ)rtﬂ%ﬁ' JEHYpoliskingacr yl ate, and pol yvi nyl
chloride is prefera |y used. [0045] The thickness of

[004i4¢ transparent support filmis not parti cul arl y 30
limted, but fromthe vj oi.nt of ngt h and
o 5 pobifect 1ok sl 152 5 S S % support fim
ref

o RERERALAD R0 TRnRlERr B ikt e

ché&‘a%%‘ﬁéﬁ@s degatibettabdw)4Alt tHPBpUIythdélf & pfeferdiolyna hgghly
the polishing region can be used without 5 particular

trah:smarmt dredtrssistangarid pligble palyryeus edpeeificrramples can
mat er | of a oI [

n.t he sent
inclyde Yﬁ?teﬂ ﬁePSaﬁp%rﬁpﬁ tﬁcg}yacrﬁaf
polymethacrylate; polyamlde, polyimide; polyvinyl alcohol; polyvinyl

chloride; fluorine-containing resins such as polyfluoroethylene; nylon;
cellulose; general-purpose engineering plastics such as polycarbonate;
special engineering plastics such as polyether imide, polyether ether
ketone and polyether sulfone. To reduce the density of aromatic rings, a
polymer not having an aromatic ring is preferably used, and particularly
at least one member seiected from the group consisting of polypropylene,
polyethylene, aliphatic polyamide, polymethyl acrylate, polymethyl
methacrylate, and polyvinyl chloride is preferably used.
[0045]

The thickness of the transparent support film is not particularly

limited, but from the viewpoint of strength and rolling, the thickness is
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used. When the fine-cell foamis used, slurry can be
retained on cells of the surface to increase the rate

of polishing. [0047] 10 The material for form-pPYsSLHeTR (SG)
pol i shing region includes, for exanple, polyurethane
resin, polyester resin, polyamde resin, acrylic

resin, polycarbonate resin, halogenated resin

(pol yvinyl chloride, polytetrafluoroethylene,

rd!@féfbiy%d&% th|1200 pe eThe surfdeyof tlietanspagtntistapport
resin” (pol yet hyl ene, poléfropylene etc.), epoxy resin,
filmndapiost eskjesied @ cosona whams@emené used al one
or..as a mxture of two or nore thereof. [0048] The
[Ooﬂ@]yuret hane resin is a particularly preferable

mat eflkgnkncae@gfr;aglf %xltn)'/durrcgeﬁﬁ% E)L)h@ﬂ}n ?eéigha&lr? Be used without

resis e po havi ng desired

paftivislae imikciperinsefarcas ibs asaally wittchaﬂ eHe hya tdraadgofiay
its 20 raw material conposition, The starting

polashisg laysr oput ne tb@lgrgsemhm@nti%u fnencel ltii@@r% ispreferably

bed
aFSChe0 000 LOBAE The el DaNe oGR8 o
the[ngﬁgke-EBEin etk%dtl'fgriﬂeﬁﬁi olﬁsﬂﬁ?ﬂgﬂg t he pol yur et hane

resin inclu but 1s not limted to, a nethod of
[0Cadqdi ng hol | ow beads and a nethod of form ng f oam by
mechani cal foam n cheni cal foam ng etc.

et h’H@Its materisd for ferming e pplishine PegioTy iR Hé%?rafﬁﬂ?é‘lample

SRR R A e
polyc W@%@ hefogenRetd ki @l%rﬁ%ﬁm%&ﬂ@hd@t her

opol yner iIs nore referab e. si li cone-based

polyuetﬁ‘aﬁUantbettﬁr&eﬂﬂ,Zpdwmylm {lloridye ddovy, miyﬂtmgene olefinic
Silicone Co., Ltd.) can tioned as a Sr efera

reséo poliguty ois BPIyAroBsLiats B19. bre BRI TN gRUSrPIGP OgRTsitive

re(sjg:; gﬂ"%ﬁg n&%y %%tﬂggd %g% s({ 8? %t“s' é‘gn&tu :og E\?v%c;}?lggrg ﬁﬁ@i‘eof
[oda] ow.

The polyurethane resin is a particularly preferable material
because it is excellent in abrasion resistance and a polyurethane polymer
having desired physical properties can be easily obtained by changing its
raw material composition. The starting materials of the polyurethane
resin are the same as described above.

[0049]

The polyurethane resin can be produced by the same method as
described above.
[0050]

The method of finely foaming the polyurethane resin includes, but
is not limited to, a method of adding hollow beads and a method of
forming foam by mechanical foaming, chemical foaming etc. These
methods can be simultaneously used, but the mechanical foaming method

using an active hydrogen group-free silicone-based surfactant consisting
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A nmet hod of manufacturing such a pol yurethane foam has
the followwng steps: 1) a foam ng step of preparing a
bubbl e di spersion liquid of an 10 F-P08159TR (SG)
i socyanate-term nated prepol yner, wherein a
silicone-based surfactant is added into an
i socyanate-term nated prepolynmer, which is agitated in
the presence of a non-reactive gas to thereby

of alippbelkel shexaoe/ pagetherecapalymiartis mbee prefevabler Asthe
fine bubbles and obtain a bubble dispersion |iquid.

silicang-hassd simedpetate Sﬁ‘é&% oRdL 534 Trayi Daw Geoning v
i, tyra, 5 i
SitigBARES, il it pé taRhBRBLY T preBlBRiE Bihiduiy,

[oogqqing agent (chain extender) mxing step , wherein a
chain extender is added into the bubble dispersion .
| i quDelcripthon willsbegiveat efiat examepkhyf amnethodiof paeduging a

polﬁ?%ﬂgglner g@%:cg -1 ﬁgla ?eélaqygo%i%?sgqitﬁ{tgﬁ)% ’am gs_rl}eling)rteg?on below.
A A SR o LA U A g

ste?g,acti on-cured. 25 [0052] The inert gas used for
ormng fine cells is preferably not conbustible, and
1) a foasping Stembf prepariogen bubbje dispersien bigridioddrde

oo e 05 e s 000 B i
acREpRLgh T o RRRElecPbr 99D 4080k dtate i the

presehte ofle- hega@astivt agisatet therebgidispgrse the non-reactive gas

~ isocyanate-term nated prepolyner to formfine cells |
intqitha prapolymaer agdine b ahrroktedn eahubble dispersion liquid.

in $ BRI BB o S B SRR ferlfhaRe, he
pre?fo EALY preKEited &) & propert rafu® shinidewirPhadelten
the stirrer 1s not 'particularly limted either,

statéit a whi pper-type stirring blade is preferably used

to formfine . .
2) a curing agent (chain extender) mixing step

, Wwherein a chain extender is added into the bubble dispersion liquid,
which is agitated to thereby obtain a foaming reaction liquid.

3) a casting step

, wherein the forming reaction liquid is cast into a mold.

4) a curing step

, wherein the foaming reaction liquid having been cast into the mold is
heated and reaction-cured.

[0052]

The inert gas used for forming fine cells is preferably not
combustible, and is specifically nitrogen, oxygen, a carbon dioxide gas, a
rare gas such as helium and argon, and a mixed gas thereof, and the air
dried to remove water is most preferable in respect of cost.

[0053]
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cells. [0054] In a preferable node, different stirrers

are used in stirring for 10 formng a cell dispersion

in the stirring step and in stirring for m xi FgPAAL59TR (SG)

added chain extender in the m xing step, respectively.

In particular, stirring in the mxing step may not be

stirring for formng cells, and a stirrer not

generating large cells is preferably used. Such a

st i r Aera stdrreprfef elisydrsiag phasdicone-based sulfectaateontaining
. stirrer may,  be used in the 15 stirring _step and the
isogyanate-sewpinated rrapolymgr dodarm; g csllewisl the inert gas,

revolution rate of the.stirring. .prefer
knb et piitisa® sath e dsstfichoptstfictaf Reffifh g Blatmptes
thé¥eBf usd 10 et B oRPS JeH 86 30 8idsoBr, ReR¥inD8cRW planetary mixer
post-curing of the foam obtained after casting and
eto: edttié shapaef ostirnigg Hade efiche atirrenis dot paatinolatly limited
.until the dispersion |ost fluidity are effective._in
eithep it AgvhmPsHyPcSHirTg piade s Pesteraklyrassd taderm fine
g(tremsl y preferable. The formng reaction |iquid my
€ cast in a nold and inmediately post-cured in a
[o0®Ati ng oven, and even under such conditions, heat is
not i mredi ately conducted to the reactive conponents,
25 dimdatgreferalée dicdmtdiffererit sdttessare usad imstisrsgdor

The curing,.reaction i conduct ed preferably at. nor.mal
forphpgshPel GiBPSISiPR in Be FUTEME SR NG SUrTipgdep kg an

s
stifr@hg linrtheafiiog tepIa9nadnieé stirtiagefdr dofmlingcells/apd a

_be used. The type and anount of the 18 F-POB159TR(SG)
stirgr alofgeneddtingdesge ecs s meaferabbonseder Sichna Stirrenig

o 5 Bk, DARECHER LRSS B B v
sti:fri’ﬁ%{ﬂ%% gga fHE ﬁqigﬁ{%gbe}ég&r?dﬂsﬁrmg&rﬁﬁﬁ*&n%m Rt

out, Intr Into a vessel and m xed or

revolutiofiaalté ofiehs spirpiicblaule ans pesferdislyeregmtatetbap oreenssary.
[OOaSnS? an inert

In the method of producing the polyurethane foam, heating and

cel

post-curing of the foam obtained after casting and reacting the forming
reaction liquid in a mold until the dispersion lost fluidity are effective in
improving the physical properties of the foam, and are extremely
preferable. The forming reaction liquid may be cast in a mold and
immediately post-cured in a heating oven, and even under such
conditions, heat is not immediately conducted to the reactive components,
and thus the diameters of cells are not increased. The curing reaction is
conducted preferably at normal pressures to stabilize the shape of cells.
[0056]

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
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gas are continuously supplied to, and stirred in, a
stirring apparatus and the resulting cell dispersion
is transferred to produce nolded articles. [DOEB199CR(SG)
The polishing region is produced by cutting the above
prepared polyurethane foaminto a piece of
predeterm ned size. [0059] The polishing region
consisting of fine-cell foamis preferably provided
catalyish agideel afe Heterheingidninngonsideratieniofdlel timy inrcashing in a
surface of 15 the polishing pad which contacts with a
pregetérhisechmaldjafter thferrpzsmgﬁ?qm regi on conposed of
ine-cell foam has nmany openings to retain slurry, and
[00 further efficient retention and renewal of slurry

and ﬁz%ﬂ]u%ﬁ)\heaf g Piﬁ)gﬁlre@ﬁﬁhé YshhPhaAf be iRY bahad system

mat eri al by adsorp the polishing region
whereéathkoynpaseryr moweipted vhe istrddicecd hetoemvesseltdred mixed
polishing side. The 20 shape of the grooves is not .
or igaR CORIINIOYS Prefustonsyster WHese GAFD cospppeent and an inert

ees GG BB O pEUETRLSS b S MAhR S s ana

groove

thel xféfs_%llilﬁhg heliegispepdiohhisauaisiates to proveesahoidd atticles.
cylinder, spiral grooves, eccentric grooves, radial

[00§Bpoves, and a conbination of these grooves. The
itch, Wi dt h, 5 thick tc.
ar o e PpiFRindT GBiP) FIROCLESE: 1 G BN DS Py
polfSREHRT il o, TG0 6 predRSE A 07 0 sove

[ooBRY ch, groove width, groove depth etc. can also be

changed at each certain region to nmake retention and

r enéiied polisking regiodexinsdsting ddireooeldfoam is preferably

F- POB159TR( SG he nethod of . formn ooves |.,s_not
progided Gaihergetes ior 5 mimag i et Shftan Hie Bhtface of

drelien! g 2 ¥ . a¥h@ polishi

thegﬁg@g&g?l ggéaedet e??ri ér‘lcg{cf a&%glf}?gm%%end %‘%%g%‘t. ng and. SHne
regfofl copcidiof fine-dell fbanh hdsanysppeninigs wurdtaire slurry, and

shape, formation by pressing resin with a 5 _pressi n%_
for funtherteflicieptacterioniand venewal ehaburyasichian preveyting the

deﬁg&tz‘tg%{ilt %gg;gﬁiswlﬁg@ &ﬁarlpe?‘tleitlotpy g&s%r;?trici)ﬂ,t Jchr.]eq pgﬁgﬂﬁig %ngn
preferably has grooves on the surface thereof in the polishing side. The
shape of the grooves is not particularly limited insofar as slurry can be
retained and renewed, and examples include latticed grooves, concentric
circle-shaped grooves, through-holes, non-through-holes, polygonal prism,
cylinder, spiral grooves, eccentric grooves, radial grooves, and a
combination of these grooves. The groove pitch, groove width, groove
thickness etc. are not particularly limited either, and are suitably
determined to form grooves. These grooves are generally those having
regularity, but the groove pitch, groove width, groove depth etc. can also
be changed at each certain region to make retention and renewal of slurry
desirable.

[0060]
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l'ight using a C02 gas |laser or the |ike. [0061]

Al t hough the thickness of the polishing region is not
particularly 10 limted, the thickness is abBuP0®1BITR (SG)
to 4 mm preferably 1 to 2 mm The nmethod of

preparing the polishing region of this thickness

i ncludes a nethod wherein a bl ock of the pol yurethane
foamis cut in predeterm ned thickness by a slicer in

a hanie aesist efforiningrgrovey is yritgarticutatlpdimitedatand for
i nvol ves castlng resin into a nold having a cavjty of
exqmplmtiormaiian obgronwsenes m@ﬁhﬁlwai RYtHRS Wikhanig a?uch as a

nmet.hod ,of usi n coat tech
bite of IHTFE}E{Q' S‘[Zﬁo ?n Caa%élnggélrdzgﬁlgg i Oﬂ%ll 1 a mold
B T
pre¥sing plaiechheingya Ispetifidsurfade siaps, Sormabiodsbyr e

concei vabl e. Hereinafter, exanples of suca nmet hods

phatsﬁtthpgmphy,[ fme@@tl%@ a p(rm@g Jneans .o ﬂgmgél% v & laser

g O80R A e s Y b AP SRR e e ayer 12 s

[0 %mad on one side of the polishing region 9, and the
adhesive layer 12 is punched out to forma hole
havi Athaughzthecthickspssdif the tpolishingtriegidn tenet pa@hcularly
region 14. _ Thereaf

ot e eI FoaRaHE S SO ByOR, PISICTARY Life 2 . T

e AR PR M AP BT o

metRolRvBefaAt bldtk Pthe ?bl}dﬁfe@ﬁéh@ rfoaﬁ'D1§cﬁO&1@9&'&éfi@)n1ned
region 14 is conposed of the light-transmtting region

thitknessl blyhe shcangparmdsawmem oraplaningspajencas angthod
(FIG _3) 13 f
thal ErEINasGRTHIE PRET DP anrald BAViPg Areavioh of Regrpisrrmiped

thitRHAESS afid ARrAENER) ¥&ih Y Ghetifod of LRIAE ¢olfingRchniques and
sheet molding techniques, etc.
[0062]

FIGS. 2 and 3 are sectional views of a polishing pad 8 of the
present invention. The method for manufacturing the polishing pad is
not particularly limited, and various methods are conceivable.
Hereinafter, examples of such methods are described.

[0063]
Case 1 (FIG. 2)

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

and attached to the adhesive layer 12. In this case, the optical detection
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side of a transparent support film 11, and the

polishing region 9 is attached to the adhesive |ayer

12. Thereafter, the light-transmtting regi on—-RO81%9TR (SG)

inserted into the opening 13 and attached to the

adhesive 10 layer 12. In this case, an optical

detection region 14 is conposed of the

light-transmtting region 10, the transparent support
region M4lik @dpbed cidhedigiet-traysmitting[regii] 10mandehe

nmet hod of preparing the polishing pad, the neans of
trahspatent suppart dsenilhg in the polishing region and the

g%hesi ve layer is not particularly limted, but for
[00 énpl e, a nethod of opening by pressing with ajig

[ angutting ability, a nethod of utilizing a

Ca%%ge@g(s}ugﬁ as a CO2 laser, and a nethod of cutting

wi t AR dpepisgdi3 fe arranging AHéglst-rrersmndittisigapgiot 1this

openi ng of the polishing region are not partjcul ayl
formied ined.polishingosgjonfe  Aghadngsivepyer 11% %%#&f{}%f‘@?x one
.,for. exanpl e, a, doubl e:sided.t r . .
siab AT R AERE FRECT 1 80 Bl p i N O Sk
attROSSd bb Shk Qidisssive URRAT BE. dPHBl&ufSrd et etiaiie-travishgittng

adhesive layer arranged on both sides of a substrate
regioie 1 0ais imseotesbirso thebopening b3 faridattzhed to the adhesive

consi deration of preventin er.neati pn vi/l th a slurr

layeF 12he i thds Case; AMORHCA) A EF BNy ogiRy 1451 ghanposed of the

e A nf R g e st Rl plpiand e

adifeiesiyps spch as a rubber-based adhesive and an

acrylic adhesive. However, when the optical detection
[006&4i on 14 contains the adhesive layer 12 as in the
the substrate e d e-si ded

2. 30 ab , f.th .
{ apd; e BIBHSATGPEPRBIE 76 POUShIE Eop 428 Shppasp! forming
o A T Sy ol MR
pattic@ilaflyt e, Gutt foe expirhph, adriethbdwf oEgiiag Hylpressing

beconmes 40% or nore in the overall range. of

withea gigdnering atugtogtabiligo a methpseobusitizing glasenpuches a
cogﬂggé’r;\% | 21 1?1!6?1898 rq%%g%%%lgy with"s l_] Sk 2% a5 R &\h{g 88e and
shape of the opening of the polishing region are not particularly limited.
[0066]

The adhesive layer 12 includes, for example, a double-sided tape or
a layer coated with a cured adhesive. As the double-sided tape, it is
possible to use a general double-sided tape having an adhesive layer
arranged on both sides of a substrate such as a nonwoven fabric or a film.
In consideration of preventing permeation with a slurry or the like, a film
is preferably used as the substrate. The adhesive as a raw material of the
adhesive layer includes, for example, general adhesives such as a
rubber-based adhesive and an acrylic adhesive. However, when the

optical detection region 14 contains the adhesive layer 12 as in the case 2

above, the substrate of the double-sided tape is formed preferably from a
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The polishing pad of the present invention may have a
cushion sheet (cushion layer) |am nated on one side

of the transparent support film 10 [0068] TheP08159TR (SG)
cushi on | ayer conpensates for characteristics of the
polishing |layer. The cushion sheet is required for
satisfying both planarity and wuniformty which are in

a tradeoff relationship in chem cal nechanica

noR@lrosik i€ poGvRer sbicanas cellut@fes polyathilaicand pdlypropylene
_ pattern region upon 15 polishing an object of .
in guslersiiatghiedightgtiransmittancenelets getieahdetectiogghregion 14
atter ormation nd uniformty referns tg th
bedgines Ak o rored: sif owetal afebigtate HEngfhs 8Fgg to 400
Pl : o .
ol bike PRl R B I Y SR BT Ppolyiter not
cortthiiiagt £ iasbhestiotidgie cushi on sheet. The cushion
sheet used in the polishing pad of the 20 present
[006yention is preferably softer than the polishing

regiQn. .0069] _The terial _farn '

2S00 pab SRERH oI Biidlerldr Ao Rag bR L
shd@{(ehbRlor féé}e\%‘g%rﬁiﬁwﬂé\ﬂpcyﬁ rieadidieofsteNtraisparent support

pol'yester ndnwoven fabric, a nylon nonwoven fabric or
filnan acrylic 25 nonwoven fabric, a nonwoven fabric

inEr_egn_at ed with resin such as a polyester nonwoven
[006&8bri c i npregnated wi th pol yurethane, polymer resin

f oam,such [yur . .y
o SRR Bl AR AL B 08 e pBlhing
lay&HbbERe ctidthidh QhREE NS rbh R cleBt BatisiAB0hotiDpitarineand
of attaching the transparent support filmto the 22
uniﬁeﬁﬁa?jzaagms@ye inrx] astradeoffredatipnshipliss chearicakamgehanigal
met.ho erein the, t t filmis.
DOl HRRACHME | PIanaGIBI eI RO IR HE o 4 RECISIBHHOR AR
e
patté ERirhaabndahecthifbringgi fifeds! to Shé Ahifdrniitg of the whole of

an Iv[z)m%; eltcstgfnf?ohsalgng tPrl]:nglti%? (fsn timiprllgsgcti ib(})rnthréaghgfac%?i\éicigg%f the
polishing layer, while uniformity is improved by the characteristics of the
cushion sheet. The cushion sheet used in the polishing pad of the
present invention is preferably softer than the polishing region.
[0069]

The material forming the cushion sheet is not particularly limited,
and examples of such material include a nonwoven fabric such as a
polyester nonwoven fabric, a nylon nonwoven fabric or an acrylic
nonwoven fabric, a nonwoven fabric impregnated with resin such as a
polyester nonwoven fabric impregnated with polyurethane, polymer resin
foam such as polyurethane foam and polyethylene foam, rubber resin
such as butadiene rubber and isoprene rubber, and photosensitive resin.
[0070]

The means of attaching the transparent support film to the
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doubl e-sided tape at a side of the transparent support

filmor the cushion |ayer which is bonded to a

platen. [0072] 10 The sem conductor device i 8-P08159TR(SG)

produced by a step of polishing the surface of a

sem conduct or wafer by using the polishing pad. The

sem conduct or wafer generally conprises a wiring netal

and an oxide film lamnated on a silicon wafer. The
cusieiohoshedt ipeludées, for @xaenpleo admethod whadrin dheé taansparent

pol i shing apparatus are not particularly limted, and
supgortHilamasdamingiegl via a goublaisided Jape authegushion sheet

le b Si a pol i,shi . r |.Rehudi : .
and IR es st BoG3; A SHER R BRERL Sl K biided with
an %g%_!rhﬁ’ﬂg hhidDBast GrdebPOhHRY BY the ¥btical (dRte SR @EEIOMI12.
sem conductor wafer 4, a backing material for

[00Fiijf orm y pressurizing the wafer, and a mechani sm of
feeding an abrasive 3. The polishing pad 1 js fitted, .
for 'Hee eQRPIRE PRA of tsuBTeseeBAngantigRamay; b praded with a

dox?Bfei- §i|aiteﬁgta%eaé@ % s%de péhe Q%lgge}géfveq}tﬁé@of&t?ﬁlﬁ{] gg Ltgg tcsushion

SUpporting-stan are provi at’ing

layér aticii isrsbriddct@adplaten. t hat the polishing pad 1 and
the sem conductor wafer 4, both of which are

[00F@bported by them are arranged to be opposite to
each ot her. The supporting stand 5.i.s 25 provided,w th
. prES SETCORANSEREARURT o PrPUURFAeY: ASTER A Baliaipg the
i Negy
sufCE e, SRl LqHE: ROus By IpRRC e gORERAR pAI "I
serhi¥oidRittan ey Hefgbhanddpebinprises aaniranehsthbandedrioxdde film

is polished by pushing it against the polishing pad 1
lanviinaited lonr asilieen wafent oThgmaethaeshof polisbing puygrpiconductor
ol i shing Jlqadin 30 .nunber_ of revolutions .of . the
wal33) 4 o itine o nara tia e nor PREVSH{ArhD finitey dd as
; T i i yCUs R lishi
o R 1, DByt 4 BoMRLAea s BRnRAE KyEUpid  potshing
appareitusghohsdiog 4 pelishifi@pdatehn 2ifor seppootitiged polishimg pad 1,
4 are  thereby renpved and polished flatly. )
a supppstingstangd (pokishing herd) ooy LHpPorting grssapicegductor

wabdth L ST 480505 AR e B e Srer U o
meBhARESRAT fe@d i RAYatieSive 3. The polishing pad 1 is fitted, for
example via a double-coated tape, with the polishing platen 2. The
polishing platen 2 and the supporting stand 5 are provided with rotating
shafts 6 and 7 and arranged such that the polishing pad 1 and the
semiconductor wafer 4, both of which are supported by them, are
arranged to be opposite to each other. The supporting stand S is
provided with a pressurizing mechanism for pushing the semiconductor
wafer 4 against the polishing pad 1. For polishing, the polishing platen 2
and the supporting stand 5 are rotated and simultaneously the
semiconductor wafer 4 is polished by pushing it against the polishing pad
1 with slurry fed thereto. The flow rate of slurry, polishing loading,

number of revolutions of the polishing platen, and number of revolutions
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Exanpl es [0074] 10 Hereinafter, the Exanples

illustrating the constitution and effect of the

invention are described. Evaluation itens in FRRO8159TR (SG)
Exanpl es etc. were neasured in the follow ng manner.
[0075] (Measurenent of light transmttance of optica
detection region) 15 Exanples 1 to 8 and Conparative
Exanples 1 and 2 Each prepared light-transmtting

of fiRgwafenase At pavticularly linzieedfantDcambexsilably regulaged.
doubl e-sided tape of 1 mmin width (Double Tack Tape
[00#3}82, thickness 130 m manufactured by Seki sui

TheritrusBns o e sl Betof 85 SEritaifiets walr 4 a0
thégbm AT SREAMARS. ATt eEomRer, 3l bé!ﬁné:é&@dﬁﬁb@)? device

attached to the doubl®e-sided tape to prepare a
is Iaaimidedf tersfras rthmamgh aficing, ghindingppackagimgeetc. The
anpl e 9 The, prepared. optical detection regi on was
Ser@monsmctpﬁ dgvigesis wsed in 2o ARRMSEIGRT Q‘@Sﬁng%Pée%er ctc.
sanple for neasurenent of |ight transmttance. [0076]
The prepared sanple for nmeasurenment of I|ight
Exdfledn ttance was placed in a glass cell filled with
extra-pure water (optical path Iength 10 nmm x opti cal
[00Fd4]h wi dth 10 mm x hei ght 45 mm manuf actured by SOGO
30 LABORAT Y ASS LTD. ), and sure r
ts H?’@fﬁ{la % FaRe 051 tratiHE ¢ CaReEtoRruid effect of

N T T

meQ@ﬁPéd@ﬁ'tﬁ@)follbﬁrlﬁ enaBAsHr ement result of llght
transmttance, light transmttance per nmmthi ckness

[OOWﬁe} expressed by using the 5 Lanbert-Beer |aw. Wen

t he sa t of .ligh i

(MepS s Eaibiery Gent DRESTTARST ShoRFER AGHRAETbRGRE o
Exéxtn §§ %rg‘é atitP @f?)&ﬁpﬁfa{tme EkaliplesanaAlis ance was

resse
Each prepared light-transmitting region was cut out in a size of 10

mm x 50 mm, and a double-sided tape of 1 mm in width (Double Tack
Tape #5782, thickness 130 um, manufactured by Sekisui Chemical Co.,
Ltd.) was attached around it. Thereafter, the transparent support film
(10 mm x 50 mm) used in the Examples and Comparative Examples was
attached to the double-sided tape to prepare a sample for measurement of
light transmittance.
Example 9

The prepared optical detection region was cut out in a size of 10
mm % 50 mm to prepare a sample for measurement of light transmittance.
[0076]

The prepared sample for measurement of light transmittance was
placed in a glass cell filled with extra-pure water (optical path length 10
mm x optical path width 10 mm x height 45 mm, manufactured by SOGO
LABORATORY GLASS WORKS CO., LTD.) and measured for its light
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t hi ckness including the thickness of the space. [0077]

10 Exanple 1 [Preparation of polishing region] 100

parts by weight of a polyether-based prepol ynBfP08159TR (SG)
(Adi prene L-325, NCO content: 2.22 meg/g,

manuf actured by Uniroyal) and 3 parts by weight of a
silicone-based surfactant (SH 192 manuf actured by

Toray 15 Dow Corning Silicone Co., Ltd.) were mxed in

traf stEdGEH RN e alafurediht wheeleagple rahgee V&30 to 900 nm
regul ated to 80C. The mi xture was stirred orously

W1tlhoa S@I@otrtopthatomﬂtes (dV- 560eP6), manuianitied byrgbtma fgkh
Coberhtisnit | th By Hransusgneisreet it BH AL SoBbltRe, e

[ | ted
et YD ROKACR TR RS TE Y Shi P ©
LafatRm-Gter 1905 altesd tHehedmipe fdihmeaaitremertthef lighatct i on

solution was stirred for about 1 mnute and poured

tramnut@rmwhaisl peSpReH bRBreen vhe Alglﬁetranﬁfrrmlygaﬁgm gnd the
reacti o

transpastLeaoPA G, BEBH el gntE Had e SsHh i 8
thlbﬁﬁéési AR %hquxr sidwpetiospubd ock. This 25

yuret ane oam ock was sliced by a bandsawtype
[o(ﬁlﬂ]cer (manuf actured by Fecken) to give a pol yurethane
foam sheet. Then, this sheet was surface-buffed to a
Exgmadetler ni ned t hi ckness by a buffing machine

t : h )
P ERR S L e B E TehBR) {0 O Ve a sheet having
109 iphrbb areiphiealr 861 HnerbaBed Brepolyneo yAdiprene

a dianeter of "61 cm and 't
L- 3953&3&619&@(1&@ 2022 \melg fig,winam ufrotwrest b.vi Umomb anst 3 parts

by B e! A HEORBIISC BRI e Arinat BERTH iy Toray
DOB’U 8?}{’%%(3.8#?%”{6?@%} e’iﬁe@nfwe}é RS HEH Qe ﬂﬁ(}forfﬁgu%f and

ned “position o I's” grooved

théf?ﬁﬁ#)erfuﬁ'@ ubh§ régarded ap €8C(°@ ubtige Taikuremeasstred?,
manuf act ured by Sekisui Chem cal Co., Ltd.: thickness:

vighBously fos aimmutat enimyesatenréediution auneken el 998mpm by a
SRS SO T LSe Ee SBUBLY, i R SSk Pl 26
parts by weight of 4,4’-methylene bis(o-chloroaniline) previously melted at
120°C (lharacuamine MT, manufactured by Ihara Chemical) was added
thereto. Thereafter, the reaction solution was stirred for about 1 minute
and poured into a pan-type open mold. When the fluidity of this reaction
solution was lost, the reaction solution was introduced into an oven and
post-cured at 110°C for 6 hours to give a polyurethane foam block. This
polyurethane foam block was sliced by a bandsaw-type slicer
(manufactured by Fecken) to give a polyurethane foam sheet. Then, this
sheet was surface-buffed to a predetermined thickness by a buffing
machine (manufactured by Amitec) to give a sheet having regulated
thickness accuracy (sheet thickness, 1.27 mm). This buffed sheet was

punched into a round sheet having a diameter of 61 cm, and then
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surface of this sheet. Thereafter, the doubl e-sided

tape in the opening was punched out into a size of 51
nmx 13 nm to prepare a polishing 10 regi on pPrRVEIBIATR (SG)
with a double-sided tape. [0078] [Preparation of
light-transmtting region] 770 parts by wei ght of

1, 6- hexamnet hyl enedi i socyanat e (hereinafter

abbreviated as HDI) and 230 parts by wei ght of

provided Wit edbed fietied fifrh & colleealblit @ifdéednathelsGrfaG by a
were introduced into a container and heated at 80C for

grob2ihgrimadhine fdbo Koki)r i Ag epepingi®7eman x 20 mm) for inserting
i socyanat e-term nat ed ner A . Separ atelé

a liﬁbﬁtfa%mi%FegiPnp‘U%?éfr?l_glﬂgQ}ﬁpp&qgl@g% 3 Bestfmined
el Y AL A S e B0 T Ta

#5782 MBidnlfaktirePbySddsneChehtienl CabpLelt shikressTVBD pm,

and 0.43 part by weight of a catalyst (Kao No. 25,
substnateagtameavery fabwic Cadbesizei aatylicerdhasived arpatic ring

st.irri at 80C.t gjve.a liquid mxture.. T e
derysiby SRRyt Bicke PrearipeE g OHEptie Sitlso T BiC Bfooved

¢ Bﬂh%é’é’@e@r Lher iHEguBlecbideR! fasKRteE openin

su% ‘?en‘_pelr ature of }%egg tffen suf}‘li ciently %tgsiurred v(\)a&at(élh1 g
waé putithiedl oiixérito 4 rsirelbA61 uned xby3 Keys toepreparorapbbshing

and then defoamed. This reaction |liquid was dropped
region pravidedswishee dodhle-side@4aBet reat nent,  then
[0 c7giered with a PET film subjected to rel ease

OBl at ment, and regulated to be 1.25 mmin thickness

[Pr%éﬁt?oﬂ‘b?li%%ltraﬁgﬁfi&ﬁflé @Egiohije mol d was 30 placed in

oven at C and post-cured for 16 hours to prepare
a I 287 & pEotsl b TREigBY of dobyhexethathylehediisoqyanate (hereinafter
th heet [ i
ablhrestaton a5 HPR SbASOPATEY Fs Gl epiat &-Futansdiol Weriihafter
|ight-transm, t3 ' Lthic X
ol B30 H T GerE GPRCRN 10 PR o A at
8OOy P 20 heRetds AndBAseitingUPPrépdrel dn (Rydyamdte! terlinated
P-2161, thickness 50 m aromatic ring density 0%

prepolyinectAir ed by Toyobo Co.,
Separately, 29 parts by weight of polytetramethylene glycol having

a number-average molecular weight of 650 (hereinafter abbreviated as
PTMG-650), 13 parts by weight of trimethylol propane (hereinafter
abbreviated as TMP) and 0.43 part by weight of a catalyst (Kao No. 25,
manufactured by Kao Corporation) were mixed under stirring at 80°C to
give a liquid mixture. Thereafter, the isocyanate-terminated prepolymer A
(100 parts by weight) was added to the liquid mixture regulated to a
temperature of 80°C, then sufficiently stirred with a hybrid mixer
(manufactured by Keyence Corporation) and then defoamed. This
reaction liquid was dropped on a mold subjected to release treatment,
then covered with a PET film subjected to release treatment, and regulated
to be 1.25 mm in thickness with a nip roll. Thereafter, the mold was

placed in an oven at 100°C and post-cured for 16 hours to prepare a
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Ltd.) was attached by a | am nating nachine to the
polishing region provided with a doubl e-sided tape.
Thereafter, the light-transmtting 10 regi on {af0&BSITR(SG)
inserted into the opening of the polishing region and
attached to the doubl e-sided tape to prepare a
pol i shing pad. [0080] Exanple 2 A polishing pad was
prepared in the sane manner as in Exanple 1 15 except
polylizétharko ki g0 pyiten polynaeshane shest pyas puhiched (il #na size of
ilmOr P-2002, thrckness 50 m aromatic. ring densjty
57 @m;n el st withce BlronTegi hlads to nrepaye adighisEgnsmitting

Ei or . .P-2161. [0081] Exanple 3 20 A
re%%‘l‘?%e)h@%tf%’f méé%&’éﬂ%ed in the same manner as in
[0 mple 1 except that a polyethylene transparent

support film (Lix FilmL6100, thickness 60 m

[Prﬁp%)fﬁiomofmggﬁﬂmgpayl] 0% manufactured by Toyobo Co.
t was used in place of Pylen Fi|m
[ ooa‘g]polmomé@m EransRaEAL SRRPTH m&rﬂ?ﬁ ?fwéa’r. By2161,

o5 SRS R B ARty oo co.
Ltd:jorn@s AbtadiO bu %xﬁ?ﬁéﬂﬁ% rﬁth{r&!T@d tige polighiien segivn

manuf acturéd by Toyo ., Ltd.) was used in
prqwlldae with laydicmblér s:deﬁrtapalmhezeaft[eooéaq light-transmitting
F- PO8159TR( SG [ Pr ep i 0
regiomy|@)- Waaﬂeﬁﬁtﬁdﬁ&t? éé? SRCTERHE! é@l@ F(ngﬁ%lagrﬁe&%}/ and

R e e

ted at 5 80C for 120 m nutes under stirring to
prepare an isocyanate-term nated prepolymer B.
ExSayde & ely, 1,3-BG (6 parts by weight), TMP (10 parts

by wei g
y A pohs]'ung pad was prepared in the same manner as in Example 1

except that a polypropylene transparent support film (Pylen Film-OT
P-2002, thickness 50 pm, aromatic ring density 0%, manufactured by
Toyobo Co., Ltd.) was used in place of Pylen Film-OT P-2161.
[0081]
Example 3

A polishing pad was prepared in the same manner as in Example 1
except that a polyethylene transparent support film (Lix Film L6100,
thickness 60 pm, aromatic ring density 0%, manufactured by Toyobo Co.,
Ltd.) was used in place of Pylen Film-OT P-2161.
[0082]
Example 4

A polishing pad was prepared in the same manner as in Example 1
except that an aliphatic polyamide transparent support film (Harden Film
N1100, thickness 25 pm, aromatic ring density 0%, manufactured by
Toyobo Co., Ltd.) was used in place of Pylen Film-OT P-2161.
[0083]
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and 0.35 part by weight of a catalyst (Kao No. 25)

were m xed under stirring at 80Cto give a liquid

m xture. Thereafter, the 10 isocyanate-termnm netR@8159TR (SG)

prepolynmer B (100 parts by weight) was added to the

liquid m xture regulated to a tenperature of 80C, then

sufficiently stirred wwth a hybrid m xer

(manuf actured by Keyence Corporation) and then
Exgleiple®ed. Thereafter, a light-transmitting region (b)

(57 mmx 19 mm thickness: 1.25 m) was prepared in
[Preparation ofdighériragsmitting eegigplle 1. [ 0084]

br 2 E-Bd, (e Lhn S an Raehy. 1B haRE Pipient and
HDI QBEStﬁ%’cg ibgh&réf%qﬁ? AL ih RS R REPL o c¥Ataiugedridheated at
pl'ace 'of thé 20T1ght-transmtting region (a). [0085]

80%x éopll 20 GmBn eysanaten stiofinlg) whprepeaesan isdqygneéeritortninated
PTM> 650 (252 parts by weight), 1,3-BG (3 parts by
prepsilymey Band 25 667 parts by wei ght of

4, 4' s di l.0h | L i .
2 SOl Bl oReaie et bty e
and@0d3 5§3re bydiveigdtoff £ taled)s Kb . UB)akerd iiked Girider

prepare an"isocyanate-term nated prepol yner C.
stirSapaaaBa° g, talgiveBAigaid anivguby. wEhgraafterTkre(7 parts

. by weight) and ,30 0.33 part wei ght of . tal yst
isogyaRateotermnajed é’rﬁPS?é’ang‘h @eﬂ% PPF‘ig%hBV Syeighg was hidded to
Fr [ O ' I :
theh Rt A Repidied o 8 pderartie B1BOTES HBen suffgiently
stirréQGvRArd hyByid\aiigst jmwanfaddaedt by Kegehicqg Cekporstiong and
regul ated to a tenperature of 80C, then sufficiently
thest defoedned t hThetaeftdrd a ligivetranamitting tagiendb) (&X) apeex 19
Cor. oi'(ati o_nian]d tPen def oaned.. 5.,Thereafter, a .
mog; GHEKDPSHohZ THE) Mg BFFRAEFO(8 s aEg Rginet as in
Exgulﬁipqgriess: 1.25 mm) was prepared in the sane manner
as i n Exanple 1. [0086]

[0084]
[Preparation of polishing pad]

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

[0085]
Example 6
[Preparation of light-transmitting region]

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

Separately, 1,3-BG (6 parts by weight), TMP (7 parts by weight) and
0.33 part by weight of a catalyst (Kao No. 25) were mixed under stirring at
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[ Preparation of polishing pad] A polishing pad was
prepared in the sane nmanner as in Exanple 1 10 except

that the light-transmtting region (c) was usedP0®L59TR (SG)
place of the light-transmtting region (a). [0087]
Exanple 7 [Preparation of light-transmtting region]

15 PTMZ 650 (279 parts by weight), 1,3-BG (90 parts by

wei ght) and 631 parts by wei ght of

809G @6 vHaaitividosiRiaes Mieechfttr oitcizdciahateaterminated
contal ner and heated at 80C for 120 m nutes under

pregidlymiend” { 0@ mats byaweighthwpsredded & e digyd mixture

rediplach I 8 teGiRRT AT G Al POSHAthee Sihgteni; sHyrefElvatt & gybric
mi%ﬁ%ﬂ'{'x&hﬁf%cetﬁg@? t%}nggéﬂcé‘@o? B}éﬁgnyﬂﬂﬁrth%trﬂ ﬂéfoﬁgné’d

m xture. Thereafter,

Thésegier) atligh e trsnsahit tingpregipm Yeje(S 70Omit 00 1 9 anms, thickness:
wei ght) was added to the liquid mxture_ regu {ed to
1.25 menpurast prepaseddoche semespronaras 1y Exempkdlvith a

[OO%“ d mxer (manufactured by Keyence Corporation)
t hen defoaned. 25 Thereafter, a light-transmtting

PriH-a% (&E‘O%Eh mm thickness: 1.25 nmm) was
[Pr ?epar eltg:] qﬁ%ﬁr’e nner as in Exanple 1. [0088111:
[ Pr e,@qmaismnd ggfacbmdalsspnelpgtrpddh thepsAnshnagneadswasExample 1
prepared in the same manner as in 0 except
exqepiithal dheilight-tremsspiting fggiany ‘aﬁ”%%;ﬂps\?gsmugé& the
e of.the 29.F- P 159TR(SG) light-transmtting
113$%85%§T§§ ng[lﬁﬁgé%ﬁl anpl e 8 [Preparation of
[odgaht transmtting region] 5 Polytetranethyl ene glycol
i ng a number -average nol ecul ar wei ght of 1000 (462
Exanrgle 7oy wei ght), diethylene glycol (54 parts by

d_HVDI (4 ¢ L
[Prpggfag(g%,l@ﬁ?qghtotrgnggﬁf%ggraeg&% wei ght) were

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

Separately, 1,3-BG (7 parts by weight), TMP (5 parts by weight) and
0.34 part by weight of a catalyst (Kao No. 25) were mixed under stirring at
80°C to give a liquid mixture. Thereafter, the isocyanate-terminated
prepolymer D (100 parts by weight) was added to the liquid mixture
regulated to a temperature of 80°C, then sufficiently stirred with a hybrid
mixer (manufactured by Keyence Corporation) and then defoamed.
Thereafter, a light-transmitting region (d) (57 mm x 19 mm, thickness:
1.25 mm) was prepared in the same manner as in Example 1.
[0088]
[Preparation of polishing pad]

A polishing pad was prepared in the same manner as in Example 1

except that the light-transmitting region (d) was used in place of the
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heated at 80C for 120 m nutes under stirring to

prepare an isocyanate-term nated prepolyner E. 10
Separately, 4 parts by wei ght of Ethacure 100F¢(RD&1HBER(SG)
of 3, 5-diethyl -2, 6-tol uenedi am ne and

3, 5-diethyl -2, 4-tol uenedi am ne, manufactured by

Al bermarle), TMP (5 parts by weight) and 0.43 part by

wei ght of a catalyst (Kao No. 25) were m xed under

liglet-tFarisimiteingBR¥giém (g).ve a liquid m xture. Thereafter,

the isocyanate-term nated prepolyner E 15 (100 parts
[008P]wei ght) was added to the liquid mxture regul ated
Eto fenperature of 80C, then sufficiently stirred
XHHHC L hybrid mixer (manufactured by Keyence

[ Th f

[PrpPARAIGH o TerdahSRflcdo apaRib _Thor ool o

t hl CRolgstratheZhytene glysol haejreg admnm‘riehrem&aage maoleeular

as in Exanple 1. 20 [009 LPre atlo ol i shi
weigh]ofAl 000 1462 rxgarpa@ywa@a%n B nealecal 38 haHAdY weight

t

ana m%&qp%gt %yfghglxg% ﬁlfll??c%ugéﬁ 1ﬁ{oa3%5'nttéir{kq and
he%ﬂeglhét s8oan g5t tlQ'On&lﬁﬁ%sPﬁnﬁ%} st2Pid PP prepdveranl e 9

Preparation of polishing region] pol i shing region
1sopyamatbebbnmlﬂatad¢m¢bio@medéﬁ tape was prepared in the

3:;‘3&&%@3@@%@2@%&%Sﬁéﬁaﬁgpaggbh@% dha
s iR RS By 0% A e ofleaine
maAifB ctiedChy %ibbﬁlélé)”ﬂw 15 paxespy weight) hﬁda(ﬂ) dBepart by
pol i shi ng reg| on provi ded W|th a doubl e-sided tape 5
weight afsedatalypt @€zo Mo. 13 weittd BHiKed ur@bqro‘ﬁ:nm@g |a(§§p°C to give
a 11\%.}1 nanxo’lc%llj'g ! eTﬁlegggfter, t%e 1|sgc3%1(r?a e- ?ermm[a%g ;]repolymer E
(100 parts by weight) was added to the liquid mixture regulated to a
temperature of 80°C, then sufficiently stirred with a hybrid mixer
(manufactured by Keyence Corporation) and then defoamed. Thereafter,
a light-transmitting region (¢) (57 mm x 19 mm, thickness: 1.25 mm) was
prepared in the same manner as in Example 1.
[0090]
[Preparation of polishing pad]

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

[0091]
Example 9
[Preparation of polishing region]
A polishing region provided with a double-sided tape was prepared

in the same manner as in Example 1 except that the double-sided tape in

the opening was not punched out.
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Conpar ative Exanple 1 A polishing pad was prepared in
the sane manner as in Exanple 1 10 except that a
pol yet hyl ene terephthal ate transparent supporg-gd81B9OTR (SG)
(Toyobo Ester Film E5001, thickness 100 m aromatic
ring density 38% manufactured by Toyobo Co., Ltd.)
was used in place of Pylen FilmOr P-2161. [0094] 15
Conpar ative Exanple 2 [Preparation of
[Oobgght-transn1tt|ng region] 100 parts by weight of a
pof yet her - based prepol yner (Adi prene L-325, NCO

[Prepeantativn of pdlshing gadimnuf act ured by Uniroyal) was
wei ghed  in a deconpression_ ta

oA motighise prA WREFUEpRETd dadhs saae Rl asdn Example 1
re e [essur . . i
exch PG RE SRR SN BT LR Bt Bl e e
waé@is%%%ﬁ?la%%qg ﬁf@%@ﬁﬁ@% tepidbherdefdmhwitipaepmilyleesided

then sufficiently stirred with a hybrid m xer

tapenmnBkanipledd by Keyence Corporation) and then
def oaned. Thereafter, a light-transmtting region (f)
mmx 19 mm thickness: 1.25 mm) was 25 prepared

in the 3E \ngr as in Exanple 1. [0095]

Cor[nrpragsglrvgt! oan!?%? pol i shing pad] A polishing pad was
prepg 'sh!i‘n%?b@ds'ar@ie prepaged da the samephenber escigpExample 1
that the light-transmtting region (f) was used, i

exqgl_;ﬁzlghitgfa pole’gﬂmyllengmemplaﬂ'ga%a{:g pf?g.ls(;@é*pgﬁ sp@p:org ilm (Toyobo
e TR IO b TSSO e OBEY 57,
man@fabflifd BPTOFBE B8], TR WA useRt irf place of Pylen Film-OT
P-2161.
[0094]
Comparative Example 2
[Preparation of light-transmitting region]

100 parts by weight of a polyether-based prepolymer (Adiprene
L-325, NCO content: 2.22 meq/g, manufactured by Uniroyal) was weighed
in a decompression tank, and the gas remaining in the prepolymer was
defoamed under reduced pressure (about 10 Torr). 29 parts by weight of
4,4’-methylene bis(o-chloroaniline) previously melted at 120°C was added
to the defoamed prepolymer, then sufficiently stirred with a hybrid mixer
(manufactured by Keyence Corporation) and then defoamed. Thereafter,
a light-transmitting region (f) (57 mm x 19 mm, thickness: 1.25 mm) was
prepared in the same manner as in Example 1.
[0095]
[Preparation of polishing pad]

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

light-transmitting region (a).
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detection region Examle 1 0 69.2 85.2 94.1 95.8

96.2 96.4 96.5 96.5 Exanple 2 0 65.7 81.2 92.6 94.3

95.6 96.1 96.2 96.2 Examle 3 0 63.9 79.1 93F4POQ4169TR (SG)

95.0 95.2 95.2 95.2 Examle 4 0 67.2 80.2 90.7 93.4

93.8 93.9 93.9 93.9 Examle 50 70.4 86.1 93.6 94.9

94.9 95.0 95.0 95.0 Examle 6 0 64.3 80.9 91.2 94.1

94.3 94.3 94.3 94.3 Examle 7 0 68.1 83.9 91.8 93.5

93.7 93.7 93.7 93.7 Exanple 8 1.4 50.1 75.2 88.1 93.5

93.7 93.9 93.9 93.9 Examle 9 0 54.3 73.1 85.6 86.7
Talgle. D 87.1 87.2 87.2 Conparative 2.8 0 70.1 84.3 90.1

91. 6 9lalmBic 91. 7 Exanpl e figktarspanh@tkhocd%Pl. 4 0 2.1

50. 6 8[ridg 85. 6227986 TEXETP E502 1168861 7880 AS 900

can be o frﬁ% Tatﬂgng 1, ig?we paml sh géo'épa@fof ke nm

present(%)ti venhtion fhave very hiigh Iipht trlansm t/tance

at thel $hGti; havel ength gide and arp thus superior in

opti cal regigt €Cti On accuragy to {he copventijonal
Exap@lei1Sh| mg padse9.32 [E5RP08199.TR( £5.8 Cl 4.5 [196.4A | 96.5 96.5
Exappleizsh| g pad| euhprii&ing [88.6] ea8t-3a 1 9unsplodnt | 96.2 96.2
Exampledor O fi | m | 6% Na%dd 993dne | 888 5950 gedSiZhingg2 952
Exa m Ol i FO7-2 1802 1i1.90.7, [ B34~ 1938 0397 7989 |93.9
Example 0 oo X H8e. 1 996 -¥oxY 1849 [ 950 95.0 | 95.0
Exa E;Fé'é‘ O OIS LA $19 Tl Otfo 1 HCT B3 T 162 51T 443 [04.3 [04.3
Exahlpf o] 6 LANCE[ EH 1 arl 3 T Gal g5 (§8.6CT | 9417 I €Qy3on | 93.7 93.7
Exab@llgdl 1189 at | $&AST A5z I[1eght - { baBsn] 3.7 ng 93e|i gro3and | 93.9
ExabR 9  f@anspar ps.3 supaar t |f8blem i| 86.40% &3.9 nor&.1 n (18 87.2
Conpaertiad | 2.8ange| ©f Wil en@tlls ¢PO.300| 816 40PLfm |21.6The91.7
Exa leilsh| ng pad accorldipg-tloclai %1’ sher-ei Pbgtéh'g 513 556
E rf’éj"’? 2]6? 10 ar onettt ¢ i Sﬁﬁs |§5 p3?§?nsr as a |mai'n ’
et -a—of —each—menber—constituting the optical

_ detection region is 2 w%or less in total.
[0096]

As can be seen from Table 1, the polishing pads of the present

invention have very high light transmittance at the short-wavelength side

and are thus superior in optical detection accuracy to the conventional

polishing pads.
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3. The polishing pad according to claim1, wherein the
polymer as a main material of the light-transmtting
region is a polyurethane resin, 15 and an i SOEyRO&L&€3TR (SG)
conmponent of the polyurethane resin is at |east one

menber selected fromthe group consisting of

1, 6- hexanet hyl enedi i socyanat e,

4, 4' -di cycl ohexyl met hanedi i socyanate, and

i sophor onedi i socyanate. 201AIMRhe polishing pad

according to claim1, wherein the polynmer as a main

mat et.i aA mwilishingtpach spmmisingaipleast g transpagent gagport film

or e TS b S5 5 b B RBLERRE i Bl rsion and
o SBBEATE A g, L A PAE et opical

deteefibfoRgisHh ebnEgiviag atvibhshthe tightitsessmifiing eegionfand the
pol i shing the surface of a sem conductor wafer ith

tragbpapﬁ:.ﬂlﬁ shpnpgripflan 48 dél%diargnose anythsrovarallange s 4.
wavealengths of 300 to 400 nm.

2. The polishing pad according to claim 1, wherein the density of
aromatic rings in a polymer as a main material of each member

constituting the optical detection region is 2 wt% or less in total.

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

and isophoronediisocyanate.

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

5. A method for manufacturing a semiconductor device, which
comprises a process of polishing the surface of a semiconductor wafer

with the polishing pad according to any of claims 1 to 4.
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