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F- PO6095TR(SG  SPECI FI CATI ON PCLI SHI NG PAD AND
SEM CONDUCTOR DEVI CE MANUFACTURI NG METHOD 5 TECHNI CAL

FI ELD The present invention relates to a p%iﬁ@é@g PF?PSG)
used in planarizing an uneven surface of a wafer EL’)y

chem cal nechanical polishing (CW) and in particul ar
to a polishing pad having a w ndow for sensing a
polished state etc. by an optical nmeans, in 10 CW

usi ng al kal i ne sl urrgppeIipscdmaoNurry, as well as a
met hod of manufacturing a sem conductor device by the

pol i shPQISEING BRI GNDNSEMICONDUCTOR EPICHUCt i oNn
of a sem condu& evice involves a step of 15

fornming an ele CLYRENG METHOD e surface of a

wafer to forma wiring |ayer by photolithography,
etching etc., a step of formng an interlam nar

TECHNICAL RIELD mon the wiring layer, etc., and an
uneven surface made of an el ectroconducti ve nateri al

sucTheapresent invention nelatesitoya polishixg padoesed dhed
on .the surface of 20_.a wa ese steps, In recent

plaficiiSe 34 bEES R sHEfae At aTAIsbY ShETIPEl mechanical

ol A e A S Bt Rl 3o B e PR iing o,

windowo foi sghging ecpolighed stfate! étta by anlopfical @4eans, in
surface of a wafer have Dbecome inportant. 25 As t he

CMRuising alkaling slumyngr acidie slurryy asawellods a method of

th s generally used.. .S a techpi que
maiRBacirRg q Setifannatet dieyics . the pofisbinginae.
is pressed against a polishing surface of a polishing
pad, the surface of the wafer is polished wth an
BACHKGROUND OF THEANVENTON ry havi ng abrasive 30
gra#,ns di spersed therein (hereinafter, referred to as
slu

Foguctipn-obgssemirpndnctes dewige invalves astep of
formfthk 3l P ARBRLAWILYSE 185 HH Bhbsurtace 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.

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

grains dispersed therein (hereinafter, referred to as slurry).
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CWP is provided for exanple with a polishing platen 2
for supporting a polishing pad 1, a supporting stand

(polishing head) 5 for supporting a polishec j
(wafer) 4, a backing material for 5 uniforzfspd@é@ﬁﬂsm
pressurizing a wafer, and a mechani sm of feeding an
abrasive. The polishing pad 1 is fitted with the
polishing platen 2 for exanple via a doubl e-coated

t ap@s dhewiPin Figha, @l ?bﬁahingr&iapdﬁ%%mgu generailyih

5 are provided with rotating shafts 6 and
CMPeispprovideld/ fandxampler withyadpselishing platéw 206bs shi ng

pad. 1 and 18 Lhe pol j shed materjial 4, both qof which
supparting sopelghige »  upBppHagstand (pelishing hepd) 5

. < i . . o
ror SUARRIHLAE oS ONGuR MRRIIFATE R, B HRERLEILIHoN for
uniféemiy lpre’iagiziag d watbe ahdcd rhdPhhhaisNef fééding AR €
is a problemof judging 15 the planarity of wafer
abrasiveac cThepalisking padpbiistfiited: with therpolishing platen 2

for ggaranie, FlL§ dopbie-peefedtips”, e Molistios Bletes 3 and
heH g o S 39 S ARS8 ama 7

respectively alnld/ are aarange ioknthat thiedpelishing iaadQ and
results are confirned, a wafer serving as a product is

thepoelished magerigd 4, hothyof wehichare suppantedrhy #bem, are
ot t et ti f_a test, waf h

orslHR R sobiothEE! TEiE ShiFofind b B hrondtLf Bien o

pregfdriding L Bantol for Phohiil TheCpolignbiaRSr 41 ¢

agadistethe poligleingpal¥Pt. and accurate prediction of
progcessi % results is difficult wthout actual

pr ovehen sk CMR is conducted.ctherg isagrahlom of judging
: ° bl
theHRharlty 6 Witel Wrtace! FHIN 130 Ene"BRA fo imglllnhel.
desiredpsuiie éFtieX dRSsladal staitel xeirédchid\@ sholdBe

CWP 2 F-PO6095TR(SG processing, in order to solve
deteqtedyr oWithhrespect todthe 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.

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 results is difficult without actual
processing of the product wafer.

Accordingly, there is need in recent years for a method

capable of in situ detection of the point in time when desired

surface properties and thickness are attained at the time of CMP
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such detection, various nethods are used. The
detecti on neans proposed at present include: (1) a

net hod of detecting torque wherein the coeftighgfbsef (sc)
friction 5 between a wafer and a pad is detected as a
change of the rotational torque of a wafer-keeping
head and a platen (US Patent No. 5069002), (2) an
el ectrostatic capacity nethod of detecting the
procieissimgsin ofrdeartoi sulvieathe problen deséribed above afgr
US Patent No. 5081421), 10 (3) an optical nethod
such,detestion, vanieus metbedsmne usedg mechani smby a

| as i S integrated in rotatin latepn (JP-A

027 0ihd WBbotida BEHES FSopled AP Roegirt Pudusthsl yc: &
(1) Aeheetod of Byt eoécgfa WANEPE in SRS EBBE}@E&@ 8¢ grigtion

froma vibration or accel eration sensor attache
between hcwafer andimgiad is d3tectdal asta chamgehofithy

applying a built-in differential _transfornmer in a
m%@s&{yﬂ (t%)f%le fovaigrckeening hegshandra platen (US Patent
No.2$h %26} wafer and a polishing pad and the heat of

‘reaciion between slurry and a 20 material to be

2) afléleberostiati : e OHy
ooy e By Bc LB desieciag e Mhckpege o
an inswlating filne remainingonfa wafet (§8cRateaiteNoal5081421),
) FE Rl ad Wher I R S5 o e
_ . . . ral L
me R hy BRI 1t 1300 Bl 2 A Py AT

9-7985%12d)JP-A 9p860g2), the nethod (1) is often used,
but_the method (3) conmes to be used mainly fromthe

(4) 3 vibprtipnad roadysis method of analyzimgl asfrequency

epe bbb B b Aoy 5 S B i sbaodiiy S5
attadsd ftb‘-‘@h'e&daoff%b'i'ﬂdlélf detecting the end-point of

(S5) ap glleltzlcq:;:irc])% l1:r)11ethod by applying a built-in differential
transformer in a head,

(6) 2 method wherein the heat of friction between a wafer and a
polishing pad and the heat of reaction between slurry and a
material to be polished are measured by an infrared radiation
thermometer (US Patent No. 5196353),

(7) a method of measuring the thickness of a polished material by
measuring the transmission time of supersonic waves (JP-A
55-106769 and JP-A 7-135190), and

(8) a method of measuring the sheet resistance of a metallic film
on the surface of a wafer (US Patent No, 5559428). At present,
the method (1) is often used, but the method (3) comes to be used
mainly from the viewpoint of measurement accuracy and spatial

resolution in non-constant measurement.

The optical detection means as the method (3) is
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irradiating a wafer via a polishing pad through a
wi ndow (light-transmtting region) with a light beam
and nmonitoring an interference signal genej:
reflection of the light beam. 5 At presen?ﬂf aéa(?%e%m%)
| aser |ight having a wavelength light in the vicinity
of 600 nmand a white |ight using a hal ogen | anp
having a wavelength light in 380 to 800 nmis
speddfieafly! ¥ rigedod!d¥ aélféwﬁgm ehhegsm 8f peliisting by
deternmined by know ng an pproxi mat e depth of suffadce
irradiating aswafgr vimatpoliskyirg phdntlerouvgh anwihdothi ckness
, of a surface |ayer of a wafer. Wien such change jn
(llggﬁ‘r*é'ﬂﬁé%%’é‘tgaﬁ%&l%ﬂ%}th 8 light bgpgmnand myonitoring an

s L Se.fini qs t hod

ot SPRYEARE Sign P or R RGPRSTL Sl R 1R e ™°
opt iAReprdRAHYs AFé-Nelakes light Ra¢ing 0waveldgtitidiidin
vari ous nethods and polishing pads have been proposed.

thersicinphyt 0 IGAQ) npn duidhai whitentightausing adhdlogesr kohp a

havifgi WAvelaUEEE JuPG 1 0150 80 S0 AL RERRERUT TR
P o L e (HPE°PEE R BT 1EBL SR D kfbding an

approkisiiitedd@pth bf\suigace ﬁmﬁléés’ﬂbymﬁiﬁtoﬂﬂ?a Zhange
inserted into it is disclosed (JP-A 9-7985).

in the thinknregmaf Rsurfgce dayen efpmmaferpl When such chanmge
i LS5 s Rl ML gk B a b e

CMP i cddd 1°ARISh DA &mﬁé&%ﬁd&@&iﬁg%@ aﬂh-ggoindt
matri x material and water-sol uble particles disperse

of palishinbyvsatch opticdlumeansanda palistiag pad used in the
|ight transmttance thereof at 400 to 800 nmis 0.1%
methody, variousymethodsjapndmolishing passhave heerrproposed.

enai-ofifhife ddd havihraB)etet Sl bR o Hilid and
unifiin Handpasehbblgtvveshaet'palieing elight BX wavelengths

white |ight 30 using a halogen |anp are used as the
of 19Q ko %8&1 nunthetethromgh is diswlosedHapanesatPatent

Applicatign et hal Pl catiod 1314°6p24F N 1 8 F2059" ©

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 the
water-insoluble matrix material and the light transmittance
thereof at 400 to 800 nm is 0.1% or more is disclosed (JP-A
2002-324769 and JP-A 2002-324770). It is disclosed that a
window for end-point detection is used in any of the polishing pad.
As described above, a He-Ne laser light and a white light

using a halogen lamp are used as the light beam, and when the
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wavel engt hs can be applied onto a wafer, and many
profiles of the surface of the wafer can be obtai ned.
When this white light is used as the |ight b@@é@
detection accuracy should be increased in 5Fa ro%%TR(SG)
wavel ength range. In high integration and
m croni zation in production of sem conductors in the
future, the wiring width of an integrated circuit is
whitedightds use; therehisragealwanege €10at the Ipiké 8P various
accurate optical end-point detection is necessary, but
wavelengbhs gan be applied; ortavar wafem and mangapmfilesnof the

surfiRES of ShsoPifer Ripbg sbtapled, c Wik 1Y mitGecdate an °
usedC4/tAENight manqphkﬁﬁ&ﬁanpeéc §ho%§.§|i|g4 ué,ggysgdwin

a certain degree at the tinme of tHhe star
a brdagl wavelangthblamgeshen poli shed with al kal i ne

pol ishiing slurry or 15 acidic polishing slurry, the

| i gFﬂlH} ggnmﬁeﬂrah@n agidomicsonizatien ip preductiorbofl or

| t -poi.nt det.ect i .
cerfShSTA AN ol R SR EhE R 30 el
SIS I R e £, ey ol S WP
accpraE optkRmlGmdipointi\detecbioiis mprasssairy] butriheon was

made, for, sQl vi ng_the prob] em_ described above, and the
conygntionak windop; fatandpoint fskeetonodops antdbave

Y | i i ni hi ah- i sion 25

SulHICTY et BRoEaY Yot ¥ ) Hra R Heedt Sneh,

Partibelstly| thef detsction ddtunery 6f tHé%(ﬂh_@Hiﬂé ael i3ty Be
is performed with an al kaline or aC|d|csBrry, S

satigfagtory in ameardaginidegraeratcthe itipeaof $heistart oftuse, but
eyice by .using the polishing pad. |n view qf the
thefe*i & prahiERh orhes aelisted wilpAbating pofishingsinery or
s is . I h
w0 RO M NS P bl
made gutbid ensstieriomtedgto loweruatd-psing detection accuracy.

Accordingly, the conventional window cannot maintain
high-precision end-point optical detection over a long period from

the start of use to the end of use.

DISCLOSURE OF THE INVENTION

The present invention was made for solving the problem
described above, and the object of the present invention is to
provide a polishing pad capable of maintaining high-precision
end-point optical detection over a long period from the start of
use to the end of use even if polishing is performed with an
alkaline or acidic slurry, as well as a method of manufacturing a
semiconductor device by using the polishing pad.

In view of the present situation described above, the

present inventors made extensive study, and as a result, they
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light-transmtting region for a polishing pad thereby
bei ng capable of solving the probl em descri bed above.
That is, one aspect of the invention relatesg@xmsTr (s5a)
pollshlng 5 pad having a polishing region and a
light-transmtting region used in chem cal nechanical
pol i shing, wherein the light-transmtting region
satisfies that the difference AT (AT = To - Ti) (%
fouhd! vlefitie folowillg lipht WraRsiitbiddde id heedwd a
range of neasurenent = wavel engths of from 400 to 700
Izghhatranmmtmnglregmntfbe d polishiogtpad thereby being)capable

St A BB BRE or o0  L1
h
" Tl i e S e R

pad huelsgat potishtigregidie anti plight-tiandndtting pegion uséd
the invention relates to a polishing pad having a

in qhemieahmechanical pelishing,iwhe he |1tg3hii~§gﬁmmweug

reg}qh ARt AT EHG dtrBresatiGh 2ata raks) (] between To

andj‘,l‘fl f1§ fvﬁﬁm‘?%To g‘g&grovt%gt% q’ﬁol(eQ'a:lPﬁé W‘i“%ﬁegeuré‘ﬂfén-@ i's

hin 10 e range of measurenent
wawdengehg tdffroimn 400ntd OX00 Mo @vlmeltemffﬂ és théi lightt h e
transmttance (9% of the |ight-transmttin

tfa#%@l‘é‘iﬁnﬁﬁals"@ﬂ of the light- %%m%ﬁ!m rogion @A@@wwgﬂt dhe

n a |.on HA4 for 24
me LIRS Ve bt MOFEF widRulR 198 Roadugglis U/
soliwfiohlgt PRRIU fSfeNs NeWA and o s ktﬁﬁeoliﬁhtftﬁaﬁbﬁﬁ'tf&ac@5
As the intensity of a |light passing through
(%) Imgh‘sutedua.trﬁhet mepswgiment fwavelemgthsh bedopadhes
decayed | ess, the accuracy of detection of polishing
dippHE-noi nt and the accuracy of rmeasurement of film

" PRSI BRGSOt o JORt5R e

havﬁﬁg%lpﬁlﬂ%mingl 1¢pfioti i iaSlighpdirhfsinittingleé gioti aised in
the accuracy 6 F-906095TR(SG of detection of
chewq@ﬁnﬁgh@MCpbpﬁmeAagt exeinrthy light-transmitting

region satisfies that the difference AT (AT = To ~ Ti) (%) between To

and T, is within 10 (%) over the whole range of measurement
wavelengths of from 400 to 700 nm, wherein T: is the light
transmittance (%) of the light-transmitting region measured at the
measurement wavelength A after dipping in an H>02 aqueous
solution at pH 4 for 24 hours and Ty is the light-transmittance (%)
measured at the measurement wavelength A before the dipping.

As the intensity of a light passing through the
light-transmitting region of the polishing pad is decayed less, the
accuracy of detection of polishing end-point and the accuracy of
measurement of film thickness can be increased. Accordingly,
the degree of light transmittance at the wavelength of a

measurement light used is important for determining the accuracy
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measurenent of filmthickness. The light-transmtting
region of the present invention is excellent in

al kali resistance as is evidenced by the faetpdd®dstdiesc)
5 difference in light transnmttance before and after

di pping in the KOCH aqueous solution, that is, the
difference AT (% [AT = (Iight-transrn'ttance To before
di pping) - (light-transmttance Ti after dipping)],

of deteotion oflifolishiny end-pointiand the g ctirackassur enent
wavel engt hs_of from 400 to 700 nm and therefore, 10
megsiarememnt of fitathicknessegi on is sufficiently durable

d. with al k L
vse THY BRRSTRREE G FoRIth o t?we%r%%%ﬁfﬁ%ém g
exceH@n i alkdMirasHtAncel £8P %%aéheeﬂ@w' the f Ct@idtCﬁLe

detection over a long period fromthe “start o use
diffehencednolight dranshrittagcededoty and aftey dipping inl Gher
The _above-nenti oned AT

Koﬁfﬁﬁégﬁggqiﬂtmm that is, thendifferpnee Aélbﬁ%a fATreat er

ight 3fadiniitlandd' Ty SARBMHINSS - (HaHK transmittamas, Ty
aftexodipising) 1& fw&Hiﬁl 109%) ovér thé WBoleran e Jf0

mai nt ai n - preci si on end-poi nt optical “detection
meaﬁmemen@rwga ngths2of freondO0| tiogFOO nansamdttheyefore,

o ol Bl o
t
repShLdleaesa ik lkio Oy AP Gp L bR ¢

Accd:raimglgn cteleélﬁgh‘t@trhﬁinﬁtting hégidlﬂ&&ﬁl iizingRin O bef ore
g) (light-transmttance Ti 25 after dipping)]

hlghﬂ)r\ﬁcqul epdcpping eptiaad detsicsion ayerot longperiederom

the 4Rt SEURI LS the, 6% o e rdebaRF sAlhalY taFaimg tuvhid

or d@ié?lorra‘iﬁﬁi‘t edhe AB&de “i‘hfsht gﬂ‘h’f’k% i rﬁr@{f I‘Q’lthln
pol i shing. Accordi ngly, |ght |ng

9 (%jan Whient the AT0(%) ghgteat:eﬁthanem-(mg theQithng larency of

etection oyer, a long period from_ 7 F-PO6095TR(SG
the Swehfst%ﬂr%srai\l(tﬁagg regiopdsgrndnally degreased upomcantact

with YiRhN%e! 4y, thus failing to maintain high-precision
end-point optical detection over a long period.

Another light-transmitting region of the present invention
is excellent in acid resistance as is evidenced by the fact that the
difference in light transmittance before and after dipping in the
H202 aqueous solution, that is, the difference AT (%) [AT =
(light-transmittance To before dipping) - (light-transmittance T
after dipping)] is within 10 (%) over the whole range of
measurement wavelengths of from 400 to 700 nm, and therefore,
the light-transmitting region is sufficiently durable even when
repeatedly used with acidic slurry for use in polishing.
Accordingly, the light-transmitting region can maintain

high-precision end-point optical detection over a long period from
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or deterioration. The above-nentioned AT (% is
preferably within 9 (%, particularly preferably 5
(%9 . Wen the AT (% is greater than 10 (%-pddt®sTR (5G)
transparency of the light-transmtting region is 5
gradual | y decreased upon contact with acidic slurry,
thus failing to maintain high-precision end-point
optical detection over a long period. The |ight

thelstane Bftuse €6 thle ehd of G6E Withiout gidditallp FueRing turbed
present invention is the transmttance of the 10

or deétgirioxationni (Rhengbovgimerntionad AT t{%)dsrprefevably mithin

a .thigckpess conyert t.o neral ly, the
o (o5} e UERTE Hre IR S AoRlop SHRPRTIN AIZe! it EReRier
f | ipght bl | PO tQ f:he

thaﬁa}'gg%’-’ églérﬁ{aawi Ee%:lgz’rs]gf Fﬁgqg angm ttagtigﬂ sl%élgf‘l s

gradaallgadecrasscdapoh conesct with mwidic sturryh)ahids failing
transnmttance of the light-transnmtting region with

to maintain high-wrecision spdcpainfcoptical fetection aver a long

resent invention, the material for formng the

perﬁ‘ght -transmitting region is preferably non-foam Wen
t hemaaiightadrahanmaaﬁearaf RO MR RS '}egi’on in
suppressed so that 20 accurate reflectance cah b

thedutesenddinventipndscthd éramrsmitkancd of ¢hei cal detection

. ,of the epd-point of polishing, The surface of the
lightrgansmitting regign hayise %t_t%ﬂﬁ’énﬁﬁﬁ iofht MM Or e does

thidifhedl ELELANIGNAYE Al AL TG Erduli [ BLAY 10

ew ng an abr asi Ve Crosco

chas:!grefdaaepaﬁdmg\qiﬂ thestHiekiledsco tIoe light-trdsinettghgt he
I'ilght-transm tting region at the polishing side,
regisinyragcausting to nlg,eemm%' ertBearclaws Bgoausetheyr ai ns

R o 5 10 B B

traEaTELR% OF oM ReShginbling 1ot i 40 LAl
fixetbhshoabd pecdeterdmiwed8 F- PO6095TR(SG) unevenness,

o e the prosent invention, the material tor forming the
light-transmitting region is preferably non-foam. When the
material is non-foam, light scattering can be suppressed so that
accurate reflectance can be detected to improve the accuracy of
optical detection of the end-point of polishing,

The surface of the light-transmitting region at the polishing
side does not preferably have an uneven structure for retaining
and renewing an abrasive liquid. When macroscopic surface
unevenness is present on the surface of the light-transmitting
region at the polishing side, slurry containing additives such as
abrasive grains tends to be retained in its concave portions to
cause light scattering and absorption to exert influence on

detection accuracy. Preferably, the other surface of the

light-transmitting region does not have macroscopic surface
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unevenness is present, light scattering easily occurs,
which may exert influence on detection accuracy. In
the present invention, the material for forpimgsdderr pse)
polishing region is preferably fine cell foam
Preferably, the surface of the polishing region at the
polishing side is provided with grooves. Also, the
average cell dianeter of the fine-cell foamis
unegyesiness;|eithierm @his ds hecawse wheienrddno SO pic Wurfaee -
Wien 10,the average cell dianeter is 70 mor |ess,

uneyenness s presont.cight seattering easily osgurg, srhichemay

exebt Hifiiered §AReRRIg ARUMN. speci 11 gravity is
| estn tHeaprésént infestioN)dHe flatditabisy ﬁ&%ﬁ.&%mﬁ‘e
e pla

polishing region is |owered to reduce t arity
polighing regiovtisopreferably fine-vhlll foatfi. when t he specific

rayity is higher than 1.0  the nunber of fine cells
on - Fretesabiv BhS surkice,of the nglisbins regionek the od.
: [ bs gog,gt rate of polishing
pd??ﬁ‘(}g%lg@?é e%‘#@gse . hl'?gbﬁlgrgghess of the fine-cell

f oaslscs, thehoerhpy ctil Hoablete ATERS finREBIINfGRIA 13D Y
35 to 60 degrees, in terns of Asker D 20 hardness.

prefgrahly (70 noxer lessamors preferably 300am 35 kagt eahenhe
lanari t f..an gbject,_of polishing is decreased,
the gyeiaeg dell digmetel is 70 b ox fess alanasitysts tgrewsd.
th e . .
oy THE TG Efndtegibr 4 6 coll RIS frdfebly 0.5 o
1.0,coxgrecpre fierably O0Y toh@.9.i nuFinal lthe éi&‘idogﬁiﬁ’t tisVless

0.5 to., 25 5'00/i1 nore preferably 0.5 to 3. 0% en the
thag (h5, dbei $irengph of the susface sfdhe polishingregion iand
' ' isfied. The, Lhility i
towdid 86 Pebliciothd BSRAHYY.SF an et Whpdishine, whil® °
wheOthé &peichfiki %ﬁvﬁ% is 'Fiibr “thid &To%%ﬂ?%xﬂﬁbetr'lﬁ‘g fine
t hi ckness of Tine-cell Toam after the fine-cell Toam

cellgon the swrfa¢e addhespalishing|regien isi décrmasedsndf 30

kP 00 g/ 9 F-PO6095TR(SG . for 60 seconds.
planar?ts‘ 'i)’s go%df 11)21}1: the rate of poliéhix%g tends to be decreased.

The hardness of the fine-cell foam is preferably 35 to 65

degrees, more preferably 35 to 60 degrees, in terms of Asker D
hardness. When the Asker D hardness is less than 35 degrees, the
planarity of an object of polishing is decreased, while when the
planarity is greater than 65 degrees, 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 value calculated from the following equation.

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

T1: the thickness of fine-cell foam after the fine-cell foam

in a non-loaded state is loaded with a stress of 30 kPa (300 g/cm?)
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T2: the thickness of the fine-cell foamafter the
fine-cell foamallowed to be in the Tl state is

| oaded with a stress of 180 kPa (1800 g/ cnipdqys (SG)
seconds. 5 The conpression recovery of the fine-ce
foamis preferably 50 to 100% nore preferably 60 to
100% Wien the conpression recovery is |less than 50%
the thickness of the polishing region is

for Bpseéoadsl | y changed as | oading during polishing is
repeatedly applied onto the polishing region, and the
st affid:i tthethiekness of the finercell doam after tinel fine-cedl

foatsh Allovind horbe R e T4 TaP 3 0RIEE With epirees afoh80

r Uy £ : (T1 - T2)]x100 T1: the
kPa{EI clﬁg/séné%) Fln[néacesé ‘iogf%éa'm after the fine-cell foam
i N Theooohtwrtadich aleeovery wiitite firidcellsfdaansisOpreierably

kPa (300 g/cn2) 15 for 60 seconds. T2: the thickness
50 tp 10Q%; imere preferahly 6040 100%.i nWhen thefeempression

al lowed.to i e Ti at.e is | ed w.th,a stress,
recfyeRf 3 b thangmOl ths Ehfininess of SRopolishindy zexfon is

s : fsl 1o | of ¢ flahe:

sleifieliny g o RA A 4668 gohfises: Eeplatitly
appliehontoltdedpolishing régionc andstiedtability ofigpadishing a

stress of 30 kPa (300 g/cmz& for 60 seconds. The .
chagagteristics tands 1o Mg lowered.ncTherompressinmrecovery is

' . re, nore
a v%?lgf é&}%lé@ﬁ@%‘?ﬁ@%% *o%ﬁm?&%@r?he st orage
¢! aCorhpieshibiSredovergshar(#3L. By (112 FAfegbh Of
the surtace of the polishing regionis |oweréed and
t heT@: artdve thickness of fums-cell fosimsiftey therfineicelbdoam

. reduced., The, storage,elastjc dulus_ refers to th

in &, Ag8 foedssistefe oldhand Sthin Shisksof 3D kRe (BBR.elema)

for 667483 ndP! Yi ng sinusoi dal wave 30 vibration with a
tensile testing jig in a dynam c viscoel astoneter. 10

F- PT209TH( thicknidss of thetfine-dell foem afterritid fidhedtell
foa:gxa 2&2?-0;1%&;2% t% be in the T1 state is loaded with a stress of
180 kPa (1800 g/cm?) for 60 seconds.

T3: the thickness of the fine-cell foam after the fine-cell
foam after allowed to be in the T2 state is kept without loading for
60 seconds and then loaded with a stress of 30 kPa (300 g/cm?2)
for 60 seconds.

The storage elastic modulus of the fine-cell foam at 40°C at
1 Hz is preferably 150 MPa or more, more preferably 250 MPa or
more. When the storage elastic modulus is less than 150 MPa,
the strength of the surface of the polishing region is lowered and
the planarity of an object of polishing tends to be reduced. The
storage elastic modulus refers to the elastic modulus determined

by measuring the fine-cell foam by applying sinusoidal wave

vibration with a tensile testing jig in a dynamic viscoelastometer.
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sem conductor device, which conprises a step of
polishing the surface of a sem conductor wafer with

the polishing pad described above. 5 BRI EFp_pggposTR (3C)
DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic
illustration showi ng one exanple of a conventional

pol i shing apparatus used in CVWP polishing. Fig. 2 is a
schemati c sectional view showi ng one exanple of 10

t he Pheiinvendigndetite be apnrsthyd ofvrahudactritg # | S
a, schgrratl c sectional view show ng anot her exanpl e of

semjconductor de Vm Whl@hecqm@gms Rratept -nbpohlémngéthes

sutnGE WA SRS R Yafi BB Boehine oad ARgoribed

abdve.a schematic secti onal vi ew showi ng another exanple
of the polishing pad of the present invention. Fig. 6
is a schematic illustration shovm ng one exanple of a

selBf ARG SRANNGS, %0 552
ad o e
s B4 O A ol o

mventdbhal polivhin aﬁguw daandCMP pRAfhink. (AT
e To -thl)a ?joi/?)‘l |nl :ghgﬁ |ght t‘rlgnsm tti ngw%S rle

bet Wign2t i 1$ea Iﬂcgﬂwnatmsemuom mgw $howing tdmeKa:_:'ample of
I % af t ipping in a
the FORRRENE dlag POk Dikivent yentgnhours and the | aht
t { e t
et i B Prs % pehmdtic e d il ST SRV ind URBYH
examnpleeof dhgepofishhng pachof theaplRadt fifvetitibhom 400 to

700_nm 30 The_ difference AT {/@ i n anot her
| i gFig+ ﬂaﬁsaﬁphpnga#lsgsmtmua v:mmm5epothermeen

exaﬁﬁ‘ﬁlé b?@hetﬁgﬁéﬁiné &Eof %:hé ﬁresent {nven iglrlement

Fig. 5 is a schematic sectional view showing another

he

example of the polishing pad of the present invention.
Fig. 6 is a schematic illustration showing one example of a
CMP polishing apparatus having the end-point sensing apparatus

of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The polishing pad of the present invention has at least a
polishing region and a light-transmitting region.

The difference AT (AT = To — Ti) {%) in the light-transmitting
region between the light transmittance T: (%) at the measurement
wavelength A after dipping in a KOH aqueous solution at pH 11 for
24 hours and the light transmittance To (%) at the measurement
wavelength A before the dipping should be within 10 (%) over the
whole range of measurement wavelengths of from 400 to 700 nm.

The difference AT (%) in another light-transmitting region

11




1¢

15

20

25

30

wavel ength), after dipping in an H202 aqueous sol ution
at pH 4 for 24 hours and the light transmttance To

(% at the neasurement wavel ength A beforetfigs095TR (5G)
di ppi ng should be within 10 (% over the 5 whol e range
of nmeasurenent wavel engths of from400 to 700 nm The
material for formng the light-transmtting region

i ncl udes, for exanple, polyurethane resin, polyester

beti@eimthe 19 vE i diesettiahcelTh V4 )Cat E6é nelSliyeMeNat e
resin, halogenated resin (polyvinyl chloride,

wavyslepgshrio after dippipgire anpbkQei aguié oles soldtivnuat ipde 4 for
tc.), | yst , ol ef,ipi [ | yet hyl ,

24 il azid ichi e Hatafibaied Ty GAT Be abnshEbment

wav1bgth 1 BeforTo WpHEE SHAUA BE yiftndn 10 () D HHE

wholief fzxige of hetvneendint wagklengtlos sfifiéaN400066 FOO nm.

di p%i ng in a KOH agueous solution at pH 11 15 or an
H2 0 Theymafierialofon farming fhedightrtransmigting region

inchy ¥ Rox FFipTe: BoRetf iy 2eisd pivastpprestn, ™" 1
polyhfilite! fNATCIyIG fedFho BolPedifolickiait, Halogehltea

aqueous solution is concéivable. Wien a materi poor

resim(paolywihjyl ichlotle, polytettafheorvethyldne, poplyoitsylidene
sol.ution is used, the 20 deterioration of the material

fluaride ietca), RQlFstyrengcolafinicoresindpalgethaglena,; ght
polfpRSBPIdAEREE), Ehoky ATh IR thdDedngidile JUll) Nnese

maP e AfedBdnecdr AEW ikitave DM or indrehtlséredt. t he
polishing region. Particularly, polyurethane resin 25

havAsg mgans forgeducingitheadifference betwieeauphe diglitng
the.light _scatterting of th ight-transnjtting regj
tragipitishie bifcrs flelhe tna ROHAaustR splagies ptar 11
r .
or TP KHLELISMINER of IR 4 86 B AR Hanamittance
after tloevdippiig) armethgldtof3énhahyihg theddaratility of the

extender. 12 F-PO6095TR(SG  The organic isocyanate
mategial ysedinthe lighfctranssuiitingiregion to the alkaline or

acidic aqueous solution is conceivable. When a material poor in
durability to the alkaline or acidic aqueous solution is used, the
deterioration of the material starts at the surface thereof, to
decrease light transmittance.

It is preferable to use the forming material used in the
polishing region and a material having physical properties similar
to those of the polishing region. Particularly, polyurethane resin
having high abrasion resistance capable of suppressing the light
scattering of the light-transmitting region due to dressing trace
during polishing is desirable.

The polyurethane resin comprises an organic isocyanate, a
polyol (a high-molecular-weight polyol, a low-molecular-weight

polyol) and a chain extender.
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2,6-toluene diisocyanate, 2,2'-diphenyl nethane

di i socyanate, 2,4'-diphenyl nethane diisocyanate,

4,4' -di phenyl net hane diisocyanate, 1,5-naphtb@é@o8TR (SG)
di i socyanate, p-phenylene 5 diisocyanate, m phenyl ene

di i socyanate, p-xylylene diisocyanate, mxylylene

di i socyanat e, hexanet hyl ene dii socyanate

1, 4-cycl ohexan diisocyanate, 4,4'-dicycl ohexyl nmethane

di i sddyanaganic isgiyanate iirchoinsa?M-¢obaene Witsocymate,
l,one or S%E ture of two or nore thereof.
S

b d
2,61tplnene, diispeyangis; iphenylmethpgecdiiseeyannpe; he

b i.hed abave, but .al
2 PR Y PR o 4, AT Bl X Rame
dii Lty ol S-fapbrRalews di | W al
Tfsi‘?ocwilanat chorr;gu%s, Desr#of%ou‘f)g@l\?wfln%?ufa tlsggd by
diisgapanatey m-phenylene idiisafyatiate; praylylemddiisbcyanate,
ounds.under the trade of ranat e (Asahi
m-3lyisnd disasanats, hermmsHisiens dijsorzanats o

1,4ﬁgﬁamﬂdiﬁdifsbb§ﬁgl‘a%°&%'-&ﬁc o‘i}eﬁ@lﬁfﬁéﬁfav ate

conmpound, when uSed sihgly 1 syn AR

diismoypaiater isophoeene! diigetyRtlaté @ecPOMHewRCHHIAbE used
conpound is used preferably by adding it to the

alonge jax,ry amixture of kv ey mpre theyeofol ecul ar - wei ght

pol ' d ol yet her ol yol epresent ed by
20! ¥k, DRI SRRl el ap L FEL RS TR,
isod R £EC8batpSUnBS! deNErIhEA %ﬂ&gﬁf al8d lﬁi‘aﬂi?ﬁnctig nal
_Bflycarbona e polyols exenplified by reaction products
(trituncidopal prsmerey ippdpisocgunintesconipomands) aakdite
g+ ol,.and ,gol caprol actone w th al kyl ene carbonate,
mu% gpal i Bt compenpdss Rasmpdaded reacting
' | tival ent. al cohol an
(oL EARC 4 BPBATLF S o Pihlarth BB iRt et
contpoands whder bhsradeaghthe 8FDWRInAAer RARHISKRQLY 0! S
30 obtained by ester exchange reaction of a
Corpergtipm) argl cennpercially availabieosBecaGse thid h ary|
trif&&tr:?i%rﬁ%\tledr IF;?é}é ﬁgiﬁairs.lt)%’jra%(s)tlt\é/eéoq%rpo%cﬂg,ov!vhen used singly
in synthesizing a prepolymer, is easily gelled, the polyisocyanate
compound is used preferably by adding it to the diisocyanate
compound.

The high-molecular-weight polyol includes polyether
polyols represented by polytetramethylene ether glycol, polyester
polyols represented by polybutylene adipate, polyester
polycarbonate polyols exemplified by reaction products of
polyester glycols such as polycaprolactone polyol and
polycaprolactone with alkylene carbonate, polyester polycarbonate
polyols obtained by reacting ethylene carbonate with a
multivalent alcohol and reacting the resulting reaction mixture
with an organic dicarboxylic acid, and polycarbonate polyols

obtained by ester exchange reaction of a polyhydroxyl compound
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pol ycapr ol act one pol yol, pol yester polycarbonate

pol yol etc. are preferably used in order to inprove
durability to an alkaline aqueous solutionoio@bs5TR (5G)
aci di ¢ aqueous sol ution. Wen a glycol 5 adipate-based
material having a short nethylene chain is used, this
material is preferably copolynerized with an aromatic
acid. For inproving light transmttance, a

withi @fylnediin e, WPhriticwlalr)p) polysthed Vﬁb:ﬁ'ﬁrcﬂ Iong
resonance structure, or a high-nolecul ar-weig
polwgapmlaﬁpmeyqumln@oéygatarepgly@nhm:amepmlr@c are

prefi by veed il arded; ft raCtPN% Srehilityete apsalkaline
aqtﬂ&f@éé‘ﬁi?oﬂsﬁdan@ﬁﬁ% dBud's6fhabane \ﬁfwl a glycol

m xture nore ereo e po yoO

adipate-balsedt imtebi:alehahlr@wa rslicmtlﬂn@lth‘g%gé teHadhyiy ﬁsé)ﬂ,t
al so | gqw- ol ecul ar-wei ght 15 pol yol s such as ethyl ene

thigmatgrial i pefaspbly @qmlymenzed widpanaromaioacid.

Foryr{ptSbRE 1 erahiloliTARRE. & Rlan JRORMKm dlgbipotyot

notdh&¥ihg AR ¥ésdnahéé QLPYE IR, B/ cl'hgh-mc:clec:ular-we1ght
1, 4- bi's(2- hydr oxyet hoxy) benzéne etc. 20 The chain

polyml baddly ihwlmgeﬂ; skeletoni stmmmehghmg) blighlyy such

as et hyl ene ycol, 1, 2-propyl en col,
eleqtrenbizac Hgg@ryesrtle*‘»iei@qfapan ofia ing propeEtigseis

oty FRRET Koo 58 o TS e o

or thoretthdreos. gl ycol , 1, 4-bi s(2- hydroet hoxy) 25 benzene
etc., and pol%/am nes such as 2, 4-tol uene di am ne,

2, 6Tths pelrokiingindes m%omlﬁtthﬁl abouet ol uene di ani ne,

hlgﬁ-@ola?g ecwgil%lﬁt mll? %ﬁﬁgﬁg w mo %gle.llar-welght
pol Ofs ggé%%ét)éﬁg{:eﬁlleo?oﬂl} lnngm& phgﬁ;& het hane, 30

1 Séprbpyleam glycdl 31;4Hmttayle- didl, -1g6riméxghe diphengdbpentyl
net hane, 14 F- PO6095TR( SG
glyeok 1,dreyelnherane éamﬂt&l@aqihénmehhmlrﬂaﬁepentane diol,

diethylene glycol, triethylene glycol, 1,4-bis(2-hydroxyethoxy)
benzene etc.

The chain extender includes low-molecular-weight polyols
such as ethylene glycol, 1,2-propylene glycol, 1,3-propylene glycol,
1,4-butane diol, 1,6-hexane diol, neopentyl glycol,
1,4-cyclohexane dimethanol, 3-methyl-1,5-pentane diol,
diethylene glycol, triethylene giycol, 1,4-bis(2-hydroethoxy)
benzene etc., and polyamines such as 2,4-toluene diamine,
2,6-toluene diamine, 3,5-diethyl-2,4-toluene diamine,
4,4’-di-sec-butyl-diaminodiphenyl methane, 4,4’-diaminodiphenyl
methane, 3,3’-dichloro-4,4’-diaminodiphenyl methane,
2,2’,3,3’-tetrachloro-4,4’-diaminodiphehy1 methane,
4,4’-diamino-3,3’-diethyl-5,5’-dimethyl diphenyl methane,
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4, 4" - met hyl ene- bi s- net hyl ant hranyl at e,
4, 4" - met hyl ene-bi s-anthranylic acid,

4, 4" -di am nodi phenyl sul fone, F-PO60I5TR (SG)
N, N -di - sec- butyl - p- phenyl ene di am ne, 5

4, 4'
3,3

- net hyl ene- bi s(3-chl oro-2, 6-di et hyl ani ne),
, 3" -dichloro-4,4"-di am no-5,5"-di ethyl di phenyl
met hane, 1, 2-bi s(2-am nophenyl t hi o) ethane,
3,3t-diettiylyd fitediaphinediphe Ry R eghang0at e,
3,5-bis(nmethylthio)-2,4-toluene diamne etc. These
4,4 1medwigoedbis-methylrantheanylatey e of two or 10 rrgr e
{ her.eof.. ver .. the nolyamne s, often colored by
4,4} iy lend i Shthiqiiyg 4dia. S disminadiphessl euitone,
t. . ' ' : preferably in such a
1\T’Nr %gs;seéc{] Eg?ﬂt ﬁ%ﬁ@gféc’g Hﬁ?@g&%’i es and |ight
4,4 methylensrbis(3schloed-2\@-di¢ thylaaginéjien the conpound

hayvi.ng an aronmti ¢ hydrocarbon g[oup I's used, the 15
3’3’r3&h1¢9£\éﬁ4%t’&°iﬁa5fﬁéeﬂhﬂ lmybgggthmeif teg::ls
an us such c und is preferably
1 ’Z'Eg?%gﬁgﬁ%%%&ﬂg e_ﬁﬂ@f‘ﬁg gﬁﬂnﬁgﬁf‘ﬁ% -donat i ng
glycBladiPpGimdioBeALbA Y, B8 MsaHbENy P2 AHGudRe?
hal ogen group or a thid group, boun {6 an aromatic
diaming edcc. Fhests may bevasedisinply ortasasmiikt e of twddor

t hus suc conmpound i s particul arl preferably not
morg; .f%!&e@%?wggsshﬂae Relyamineis often colorash byt self,

. . [ t bt an required
and JéSn ULiRE CHE 26BX 15 Alsq fibred T RRd Sl P Al amnirie
is blemimnt preferablylie QiR fansO tHARAIR Rhﬁ&i@ﬂ' y%%@fﬁgs

25 the chain extender in the pol yurethane restn tan be
and dighftransmiittasnge dreaoti detenioratsd. rWdpacthee

nol ecul.ar _.wei ghts, de properties of the

co:qqo&ﬂc_il Aaying. iqgrgﬁéﬂcgﬁgﬂfgh 5 Calgtl'ﬁBPe!sr wegdethe To

ligh@Ei&ﬂéﬁi&dﬂﬁé‘ﬁﬁtﬁw§ﬁb}%-%élggh@ﬂ dide 3G 4 fo ve®
above properties, the ratio o e nunoer o
decumeﬁaraaubtl;usmmo@ﬁpbmmﬁggﬁmmbg@ma&&&o ahe
nunber of functiognal groups in 15 F-PO6095TR(SG
compound haying,an eleetron-demating gsopp enamhe pol yol and

elecﬁ%-%hﬁrawing group, such as a halogen group or a thio

group, bound to an aromatic ring etc. tends to lower light
transmittance, and thus such a compound is particularly
preferably not used. However, such a compound may be
incorporated to such an extent that the light transmittance
required at the short wavelength side is not deteriorated.

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 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 organic isocyanate to the number of functional groups in
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extender is preferably 0.95 to 1.15, nore preferably
0.99 to 1.10. The pol yurethane resin can be

pol ynmeri zed by known urethane-naking technj SUGh

as a nelting method, a solution 5 method g:c B Q$G)
consi deration of cost and working atnosphere, the

pol yurethane resin is forned preferably by the nelting
nethod The pol yurethane resin can be produced by a

totRl AR %fﬁihlquaﬂﬁnﬁ gﬂﬁﬁﬁ i eHe! 1Ri4d the cha:a:

pr epol ymer d 10 wh an i socyanate-term nate
extpndesligngrefeyablyc0i9B do brid, moveypfeferably 0r99rtocl.10.
i socyanate and _a polyo] is reacted with _a chain
ext éﬁmpmlxu@feﬁ%@m rosinsean g polymerined hiyaknpwn

uref e st o AGTS A US e PRl Sofhtion
mefREAAE. | But iff d¥@Sidratid BYVYstUnd H@r&m@wzﬁb@bhere,

pr oduct can be used in the prepol yner et hod
theppbdneitbanehresiol isufornred g referhbly hhdher nmdbing

jhvention. The nethod of preparing the
me{:gﬁﬁt transmtting region is not particularly

pr opdieoRfdedtifand Pouirt bR prblackdhi fRpdmel
method¥ica oneehbe dn%ﬁbﬂL but theo plfepblypvieyunethode
resin produced by the nethod described above is cut

wherein @neaecﬁamt\@aermvﬂhed@wdymn grnthnsueldandsaw
I nv

t
prefigusif, fost 4 BRestic o drantiagnd R anivy! ip Fogoted with
a cﬁéﬁﬁgk%ﬁhﬁf‘is#@ uead t R¢Ren Y B é%geta% X ﬁg

usi coatlng f echni ques an
avaulaﬂie|1queyanate-tennﬁnamedcbre\ﬂtﬂymémpeodueedtﬁrbhean' n
the 1ight- transn1tt|n reglon the decay of reflected
organigiseeyanste sndr malgel cagebe adanped ta Ehﬁtl&qﬁ?@t

A R P g

metRo K86 Yolyniérike RIRO ol i thaiC G8E i iRt Ne piRSent
contalned |n the material before mxing is

invention. _

The method of preparing the light-transmitting region is
not particularly limited, and the light-transmitting region can be
prepared according to methods known in the art. For example, a
method wherein a block of polyurethane resin produced by the
method described above is cut in a predetermined thickness by a
slicer in a handsaw system or a planing system, a method that
involves casting resin into a mold having a cavity of
predetermined thickness and then curing the resin, a method of
using coating techniques and sheet molding techniques, etc. are
used. When there are bubbles in the light-transmitting region,
the decay of reflected light becomes significant due to light
scattering, thus reducing the accuracy of detection of polishing

end-point and the accuracy of measurement of film thickness.
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sufficiently renoved under reduced pressure at 10 Torr

or less. In the case of a usually used stirring bl ade

mxer, the mxture is stirred at a revol utp-osp dWdEeEs (sc)

of 100 rpmor less so as not to 5 permt bubbles to be

incorporated into it in the stirring step after

m xi ng. The stirring step is also preferably conducted

under reduced pressure. Wen a rotating mxer is
Acaggdinghubgire coateinédridl therimate rdakbeforehngikingtiat i on,

a nethod of stirrin and defoam ng by using

Sufﬁfgg“s'tl ui"é?rmPé’egl undgr é’feéfumdgprqsﬁmnea% A Tozn orsl:essj
(] - i i .eqi .not t] ar

In the bafe ol skl ibbll 388 MR AR Sufet hE ikt ds

stirsedeatod reboletion Ranthet BE 100 rplh 3 FeS8i ¥ as Kt to

thi ckness of the light-transmtting region Is
permiéfiaibhles tbs incotpomatedinto litﬁnrﬁtd ?tﬁﬁﬁ:lg stép after
.nm_ This is, because the_ 15 thickness of the
MIXIAEH¢ I-j‘tl?eaﬁi’ﬁifi'%g ghePdgialsoinreierably-erpdugted undey,
I , i . . I_Shi.ng .r-eqgi on.
red B FossUPE,  Wiich N EORRTRLInikbE ¥ Nsety nithISE 2
harily npbied biveg ircBigh rotatiol) £ed thusPPIrhethod M&%ﬁt&iﬁng

damaged by its raised regtl on during polishing.
anddefgaming bynusing tbis myixer isamlsei prefegablegi on 20 i s

o] d bj | i kSl i.cient., all d
Lo PSR e ot T A R B
pestSUB AVt Ga, Bhc e it abir it 0 s U

sizepo£the aipenidPobthenpolishing rbgtorase, highly
light is obtained, and the 25 accuracy of

 der BBt Ghicnben b the diEians midang op £46n o prafetably
05 8 4ufh A BRTERP B T Tt thP beererashy
ek o TRE L tenICSe LS DALl i 5 o
smailgy tharothe thickness dfdiite polishingmegionce Whegetlies
light A RREHHeRCroE RS Ehiiker then eopolabing segions an
objelct ¥ poALhEng kRAFRY dAW LRI BY its raised region during
polishing. On the other hand, when the light-transmitting region
is too thin, durability is insufficient.

A generally used polishing device uses a laser having an
oscillation wavelength in the vicinity of S00 to 700 nm, so the
light transmittance in this wavelength region is preferably 80% or
more. In this case, highly reflected light is obtained, and the
accuracy of detection of end-point and the accuracy of detection
of film thickness can be improved. The light transmittance in
this wavelength region is preferably 90% or more.

As the means by which the light transmittance over the

whole range of wavelengths of 500 to 700 nm in the light

transmittance range is increased to 80% or more, it is preferable
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absorption band towards |ights of wavel engths of 500
to 700 nm and al so that a resin having such skel eton
is not incorporated to such a degree that ¢ iﬁb6095TR(SG)
required light transmttance is deteriorated.
Anot her neans involves reducing the [ ength of
resonance through which electrons flowin the
direction of a nolecular chain in each resin. This is
that QIR §EriftRitel Of @aélie8in s The € FronI'R WK Ekton having an
constituting the resin does not have | arge absorption
absomptiom baodetowards dights ofgiavele ngths of G0® to/POO nm,
olyneri zation to devel op, 10 a resonance, structure
and’ HL%?J hafa tesip Raving suphoakeletonds npf inepEporated to

e G TR R 8 e

Andtheemearsy mﬁcﬁﬂids FedigcinX £Ré deAgtl offrdiotiai@d tBrough
means involves inserting a skeleton cutting the

Whmé's elestsonsi flowt in the n:h@ectﬂ@mef aomolecularnbairin each
nvolves reducin e, transfer. anon
resffl; cRHELS bEGaYSE SRS If & %@Pﬁ%é@?@?bﬁ@ow er
cor&‘%iﬂﬂﬁﬁ i- itCabes QLJ\IQEQVPGIQQ SAQb0k gﬂﬂn tHHe aﬁove
pol ynmer c avi ng unc I onal Qroups, or
wavyelenpth ﬁ’gibn, leachl ma:wﬁmrmpgqu]lyméi'igatlon to develop
el ectron-wi thdrawi ng or el ectron-donating skeleton is

a reRYNANeR ﬁﬁmstuxgeﬂirqu@ @Yh“—‘ébel%ﬁté'oﬂﬁ flow in he

airddBAR"b A efediua Thatd HEGIHFHRE o0 shi¥ Higtie of

thedigRt a‘l!:lsBEg’ﬂﬂm !%.Sﬁ@eéﬁﬂﬁéq'eQi/n tBerdrals! W fengémuati on,
is preferably 50 (% or less, nore preferably 25 (99

wav,eleng‘.ﬁhl side, 'Hrm:arluhngly,r ameﬁmblermnahsgﬁ:tvolves
nsmti‘8 ce in 400 to 700 nm- mninmumli.g

ms?’r'téﬂgrﬂ & 1 guiting the G’G“Hﬁf‘;"ﬁa&?‘ﬂﬁﬁ?ﬁ QHFO the

moldRT iiShifer frelihs KvdR Wi R Spleng:

amé mbﬂlecumsen$é¢bﬂﬁn 1y) dlYespioonidstinigoop A meé
FH%OGO%TR( SG . light- fgrjgnsm tting regi or%o?ls d‘g?:lg ed i

chaingontainiag\a bending gadymer chain, a polymer chain havmg
bulky functional groups, or a polymer chain hardly containing a

highly electron-withdrawing or electron-donating skeleton is
preferably used.

The change rate in the light transmittance of the
light-transmitting region in measurement wavelengths of 400 to
'700 nm before and after dipping, represented by the following
equation, is preferably 50 (%) or less, more preferably 25 (%) or
less.

The change rate (%) = {{maximum light transmittance in
400 to 700 nm - minimum light transmittance in 400 to 700
nm)/maximum light transmittance in 400 to 700 nm}x100

When the change rate in the light transmittance is greater

than 50 (%), the intensity of a light passing through the
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wavel ength side, and the anplitude of an interfering

light is decreased, and the accuracy of detection of

pol i shing end-point and the accuracy of NEASHE SFBIHR (Sq)

of filmthickness tend to be 5 decreased. The [|ight

transm ttance, at a nmeasurenment wavel ength of 400 nm

of the light transmtting region before dipping is

preferably 20% or nore, nore preferably 50% or nore.
llghﬂﬁ&aﬂémﬁﬂmghtegmnnsrﬂéctwyw significeetly’ Ché short

‘ﬁvel eﬂgth of 400 nmis_ 10 20% or nore, a |laser having
wa |§ider é\n%bm&m@hmdﬁ: efian thil'fﬁltl;lgdﬁghﬂﬁst 0

dect{ed8, 48 e 458180 a0 Bl W RS inhlng ol ot
andElee bavraky aﬁha@asmlﬁénwﬂ ﬂﬁhf\ﬁuﬁ ! wnéeg Bde

accuracy of neasurenent of fil ness can
dectensedy i nproved. 15 The difference anong the

res [ight transmttances, in neasurenent
2’?‘&5‘5& fagnéealt{ﬂ%n%oaﬁm mgasurement wavelefngthbtlwf
400 338 of VHE G A BB IR S el

preferably F0Xcoe en6F8) Eroresprd fbgﬁ'ﬁlﬁ 50% Brt fRfpees W%lehhfhe
respective wavel engths is 5 (% "or less, 20 a wa

light frapsmittancetatia uneasuvemteantt wivelekgth of 00 imm is
20% 8 Aot aLlaSEr AT 451 Sshilbfion saveleneaban the
{
viciifty 871400 ¢ P00} “""ﬁ. ; ﬁégiﬁbﬁ%ﬁé Und fHEREY nuHiBer of,

waferegunfaoestoﬁles shhybd Ohtgined, AAASthU® tRe Riciarsy af
mor_less., Wen the scatter of the thickness is

det?ﬁ*@ﬂ@rOf rafishing gnd-pajat andithetacentacyafimeasurement
erent in a.contacting state
of ﬁ\?vlﬁ{]_ﬁﬁgénﬁ%gjge%?%r?e BF{%WT HE K84 i nf I uenci ng
pol THBI didfe redVergifin g theSrespective i‘fgtﬂloﬂaqsmlttances,
suppressing the scatter of thickness
in mmﬁﬂcmvelerrgth:kesf Somtthdll)mhrhubflthg t he
gl{r ace g{ a sheet haying .a
light-transmitting region before dipping is preferably 5 (%] or less,
more preferably 3 (%) or less. When the difference among the
light transmittances at the respective wavelengths is 5 (%) or less,
a wafer can be irradiated with constant incident light in
spectrometrically analyzing the film thickness of the wafer, thus
enabling calculation of accurate reflectance to improve detection
accuracy.
The scatter of the thickness of the light-transmitting
region is preferably 100 pm or less, more preferably 50 pm or less,

When the scatter of the thickness is higher than 100 pum, large

- undulation is caused to generate portions different in a contacting

state with an object of polishing, thus influencing polishing
characteristics.

The method of suppressing the scatter of thickness
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predeterm ned thickness. Buffing is conducted
preferably stepw se by using polishing sheets

different in grain size. Wen the |ight-tral ot
region is subjected to buffing, the surface %%r@ogt5m56

roughness is preferably | ower. Wen the surface
roughness is high, incident light is irregularly
reflected on the surface of the Ilight-transmtting

mcnﬁgésaa,mtefmscrsﬂuama L1 ST fdc6F adie et ﬁd&ﬁh%&
detection accuracy. The material for formng th

predeteshingdridcknessn Bnffixrglis tondudtedt preferakbly ar
I|mt%t|on insofar .as it is usually used as the

stepwise by “W%PB&SMng@Q%t?eﬁhffﬁﬁnﬁ in grain piagantWhen

f
the JEFekaRenm AR fagion REGbRERE Biink Bl fiHos,
roughhlessds presabloliwés | WHAR S Rel i fa86 foghness is
olishing. 15 The material for formng the polishing

hlgﬁe ymntmﬁ:hgh&sg 1tnTguh>rgnpeﬂecp@dm theaurfaceiof the
estefl,  [esln, 0] m de resin, r resin

HgHFAHERBUAERE TPELsH, LhUP S5ocind traBsMIhune And

red{fiP t%eec%r}/h% @% oroet hyl ene, polyvinylidene

etc tyrene olefinic resin

( pofm‘m mdterial forl mrmm the piﬂﬁslim%ﬁegmméahﬂsé wsed

and photosensitive resin. These nma e used al one or

withquf partienlardimitation insafar W@rré:dts ugpallyised as ther

ma{etifl PP bofisRing TG B P iR i yrd et fofgIRY, Hld cen

foam #p réfeaeasm( idelD "Whed thé finé-TelPfRf RAbhYed 'SHaYE
mat er i al hat of the [ight-transmtting 25 region:

canThe rptained onacells efithe susfacerto inceredse thefratalfe
material because it is excellent in abrasion
polisding; ance and serves as a pol ymer having desired

P THE RSB o Forlisfi PRE fUliH e EERRAEIMANCE, for
exaﬁqﬂw :lﬁﬂyuaatmaarﬁeem,spame re%mZPofyeﬁ%&Q TEBISO)
6]

(a hi gh-nol ecul ar - wei ght poly
acrybmi:ggppwca;uichmte resin, halogenated resin (polyvinyl

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

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

The polyurethane resin comprises an organic isocyanate, a
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pol yol) and a chain extender. The organi c isocyanate

used is not particularly limted, and for exanple,

the organic isocyanate described above can medso95TR (56)

menti oned. The polyol used is not particularly

l[imted, and for exanple, the polyol described above

can be nentioned. The nunber-average nol ecul ar wei ght

of the polyol is not particularly limted, but is
polyok{z highymaleculazo@cigh® patyolyn Iaownm‘diéahlaa'-%@gﬂﬁ

polgqlirand i PhIE SxaABASRE | ko of the resulting
et Rt WA YRR s T PAFvisReib liffitad, and

for bh:ﬁhﬁ‘:teq reHoesgdwic Wy atitte aés¥ibeiatdve can be

characteristics, thus "becomng a brittle polyner.
mentiomed.ngly, a poI i shing pad 15 produced fromthis

pol Feischobiiiruged of nat Befaeniany Jomitedandrion s,
ne is no
thegﬁea?g??bﬁ%%r rom P%%a?/élg\%fomlﬁgteﬁlg Ie%ﬁgevi ty of the

number-aPerage mobecularweighess thh%@laml% :?d@ padicularly
. ol ecul ar wei I s hi her t han yur et hane
limiggdaibatois nw%mblﬁ 5bo@«t@0@d:rot 2006 mbre lnefpmblyrsag

m d
to ]1%’?{ o uc'ii’r?d fﬁieefo HBHH ?Hg %ble ?J'gﬁfhﬁpangh?t s‘lr‘]ﬁ"ées 1{5§¢1§:§|an¢ the
|
l:ke(%ﬂf‘?ﬁgth?gnﬁxﬁg %ﬂﬂl’etgﬁhﬁo | e\'fglf}@g?&é‘ ﬁngdA'PbeQ-aveTrang

moléhulanwedight isHess ltghnnBOBQ thar pdl;ﬂ&hﬁ:hﬁ@deyebté&etd‘ e
| ow- ol ecul ar - wei ght pol y in the

thersirerhfioss Bepbaeny me@ftanlast@r ¢§ar@%tqmamcseuhus
becBiinfh bHHIP delhid. ) A eeChagy. s p68%hing P48 by cne
produéé@ fe6hP R pb J‘g)eth?arfe i eipia & BaB8eReratéh dithe

F- PO6095TR( SG
polished surface of an object of polishing. Further, because of

easy abrasion, such polyurethane is not preferable from the
viewpoint of the longevity of the pad. On the other hand, when
the number-average molecular weight is higher than 2000,
polyurethane obtained therefrom becomes soft, and thus a
polishing pad produced from this polyurethane tends to be inferior
in planarizing property. _

As the polyol, the high-molecular-weight polyol can be used
in combination with the low-molecular-weight polyol.

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

The chain extender includes polyamines such as

4,4-methylene bis(o-chloroaniline), 2,6-dichloro-p-phenylene
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4,4 -met hyl ene bis(2,3-dichloroaniline) etc., or the

above-descri bed | ow nol ecul ar-wei ght pol yols. These

may be used singly or as a mxture of two RIPOEIBTR(5G)

thereof. 5 The proportion of the organic isocyanate,

t he polyol and the chain extender in the polyurethane

resin can be changed suitably depending on their

respective nol ecul ar wei ghts, desired physical
diagfieegrties of the polishing region produced therefrom

etc. To obtain the polishing region excellent in

4 4bm¢ﬁwl¢gle1b1afﬂa3-&bchl¢ma ine)rtc: a0r dhef ahorcewesceibed

i,socyanat e organi,c i sogyanate to the
lowsmaIR Pl Meieft elpols. . LBEsE a7 USRRATEIY afat 3
ol and the chain extender
muf‘téﬂg]r&?g?gb y}rbé%SHtigrélaig nore preferably 0.99 to

1. 1TheTpeoportioncdhithe orgainicdaocpanatedtihe pdiyol herd
sane 15 nethod as descri bed above. A stabilizer such
theghgin gxtendeninthepelyurethane sesin can he)g

suiflViil pefding o¥ thel AEPL I BllonB aiNE, ?&swed
phyméaﬂﬁfgﬂérﬁésfdﬂ“ﬁié’ pﬁﬂ’i%‘ﬂ:ﬁg repBo AP rdthed s PRekEfrioin 20

includes, but is not'limte a met hod of addi ng
etch oﬂbonbtmaxjthe grodishimg hegiioaf exoelieng ihopolishing

nechani cal a m cal ,foari,ng etc. These
chagaetgyist ’é‘&n @%I"t&ﬁ'&f‘o&é‘l‘? bgr of ispgyangte groups of

the FEMHIF ooy ARAE SRS ABeR bEMAbHEL BYGHATAR, total
(hy af&xﬂ groupg > anlimepednp] ettherp | 34 thieSc h@ie

preferable. As the silicone-based surfactant, SH 192
extendcays prefexabiyr@. 95 tocbAs, auore p_ned'eyalda'row to 1.10.

oned, as referabl e c oun |l e of the
e n Bp I FEi Gafl WP prOdicel 1 FHR Sarbe
me&f'&‘i’ ds”kﬁéé}?n el sHU rﬁ%tﬁi}dli?f’@ﬁﬁh‘Q@anfhﬁwﬁudﬁﬂt

The nethod of produci ng such pol yurethane foa as the
etcj 2 suffeantRaJubri¢ant,cavpignedrety s filler, an antistatic and

other additives may be added if necessary to the polyurethane

resin,

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 of a polyalkyl
siloxane/polyether copolymer is more preferable. As the
silicone-based surfactant, SH-192 (Toray Dow Corning Silicone Co.,
Ltd.} can be mentioned as a preferable compound.

An example of the method of producing closed-cell
polyurethane foam used in the polishing region is described below.

The method of producing such polyurethane foam has the
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(1) Stirring step of preparing a cell dispersion of an
i socyanate-term nated prepol ymer A silicone-based
surfactant is added to an 5 isocyanate-ter Prel®5TR (SG)
prepol yner and stirred in an inert gas, and the inert
gas is dispersed as fine cells to forma cell
di spersion. Wen the isocyanate-term nated prepol yner
isin asolidformat ordinary tenperatures, the
follpmripg steps.i s used after nelted by pre-heating to a
suitahle tenperature. 10 (2) Step _of m xing a _curing
agen (%’Hﬁf ﬁ&ﬁ&éﬁ QZrBreRaé'h%gﬁ ecldigpersiomedean t o,
3 X s | j spersion under stirring.
1so@i;( &%&‘fgrfﬂlhgteqﬁ%eﬁ)‘al mél

ring step sotyanat e-t erm nat ed prepol yner
n x Adsiliddné-hasedswifattask ieadkled fo @it in a nold
. and heat-cured. The inert gas used for formng fine
isogyanate-tepminated prepolymsmandistitred iman inert gas, and
specifically, nitrogen, .oxygen, ,a garbon djoxj de gas,
the Juezt dagts disperagdiay fing dalls So,arm anaell dispeasipn
Whé A o] Desdi ' ,tﬁm 'sd
preferas‘kt))lc in %e?p@%%n%éfgaéggi . X?s‘éﬁé?isrdrﬁéc} ?&Zﬁn at
ordilianetemppratares, tivo prepolgmhersiy ieed Aftef aiéRedi By
i.socyanat e-term nated prepolynmer to form fine cells
prehqatingdq asuitable temporaturerers can be used wit hout

par t rolend ion, and exanql t.her eof | nclude a

hondl S of Jubling ety ST Chatt enfendanit ary

M XArcRih eXbnabaRe added t&] hhH Qh%@&lﬂftbﬂéseu

stirrer is not partlcularly1|mte el ther,” but a
disperisppnrunger stirring.ng bl ade is preferably used to form

fine |s. In a preferable node, different stirrers
are(ég%"?lﬁgsﬁqerl’ring for forming a cell dispersion in

baange dsbeRt R R Attt el pE{BOREE mived IR,
chaiiBd extPAARP FERESD)in & nbid larfd' hdat-&irdd.i Ng i n the

m xi ng step may not be stirring for
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.

As a stirrer for dispersing the silicone-based
surfactant-containing isocyanate-terminated prepolymer to form
fine cells with the inert gas, known stirrers can be used without
particular limitation, and examples thereof include a homogenizer,
a dissolver, a twin-screw planetary mixer etc. The shape of a
stirring blade of the stirrer is not particularly limited either, but a
whipper-type stirring blade is preferably used to form fine cells.

In a preferable mode, different stirrers are used in stirring
for forming a cell dispersion in the stirring step and in stirring for

mixing an added chain extender in the mixing step, respectively.
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formng cells, and a stirrer not generating |arge

cells is preferably wused. Such a stirrer is

preferably a planetary m xer. The same stigr@fgd@yrbess)
used in the stirring step and the mxing step, and 5
stirring conditions such as revolution rate of the
stirring blade are preferably regul ated as necessary.

In the nmethod of producing the pol yurethane foamw th

In particakid, stitieagiingtlee an Beigle Stép Atay ndtiee fsleﬁlﬁng for

obtai ned after casting and reacting the cel
formingeeellonand ashisrer moti genernting dasge cellsnis preferably
fluigity arg effective in.inproving the,.physical
nsed o el £5Grten & praferabiy Lpinsheamifor: o fhe.srme
. | ' ' . t, ] Qs
stirfSf 168y s HSECLS LS SRAg SR add eh BRIl btep, and
stinring comdilticms duchoas retohition rute of thedtixréhy blade are

conducted to the reactive conponents, and thus the 15
preferably segulated @ssneeessipsy. i ncreased. The curing

o Tk bl QY BeRniBeCRY b1 e {HAT sBAET PR
find BeIR) Mextehf AR P;B‘éi:fbuﬂnﬁ"kﬁ"‘fhe (1) astaméwag%&gr

pol yur et hane reaclion, such as tertiary am ne-

castingaod reacting thet eellsdispersiorhén wsatbldraatilygise and
., anpynt of ttie_ .atal yst_added are determned in |
disperuipgclost; uidity s e Hiprtive; in dmproying the physical

' t ] X1 Pr ctlqn
profFHREOIAE TR nAl IS LRETUTBrS e T AL
dispésyioncacly berawtent airhold it ¢mite did tdly Grbsteuiéd ¢naa

25 vessel and mixed or in a continuous production
heaging ovemhand eygshusdeyenwh conditions;reatgissnote
.___continyously.su Led.to nd stirred in, a sfijfrin
imui g RIS SonaiehEa kB rradBie compastsy acd thus the
diaklgte?s U’ cl1d Grd TRl iferBAsERl! Fli¢ Subing TBRCERI 511 N0

region serving as a polishing layer 1s produced by
concinidtiedgptéferably at mapnak gressyresctd sbabilimethstshape of

24 F- PO6095TR(SG piece of predeterm ned size.
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.

Production of the polyurethane foam may be in a batch
system where each component is weighed out, introduced into a
vessel and mixed or in a continuous production system where
each component and an inert gas are continuously supplied to,
and stirred in, a stirring apparatus and the resulting cell
dispersion is transferred to produce molded articles.

The polishing region serving as a polishing layer is

produced by cutting the above prepared polyurethane foam into a
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The polishing region consisting of fine-cell foamis
preferably provided with grooves for retaining and

renewing slurry on the surface of the polishigwnPaek (sq)
whi ch contacts with an object 5 of polishing. The

pol i shing region conposed of fine-cell foam has many

openings to retain slurry, and for further efficient

retention and renewal of slurry and for preventing
pieceofdpsidaetermined si@e. obj ect of polishing by

adsgrption, the polishing region preferably has

gr od& Petishingsesianconsissing of fime-cedl fagmnis si de.

o0 SRRl PSS ok SR A ng e
on tle& %ﬁﬁc@%@'_t@f&aﬁai@ﬁiﬁgcﬁé&ﬂ HiRH Jt:ﬁﬁgac% ﬁg?’ﬁ(; ?’n object

concentric ci rcl'e-shaped “gr ooves, roug
of padishingyudhhegdishing yepival composed Wfi fidescelb foanl has
mmgrooves,, eccentr] c@rqrooves, radial grooves, and a

B RPNt retains glunryy and, for fuythes efficiepitirgtention
' ' t re_not.
andCflftRal of sturty ARUCrbEPGTRE the FsFrifhign of an
objetet of Polivhing by AdSodpeiieSthed PRIBHINFONGH o} Breferably
generally those having regularity, but the dgroove
hasgnogvesgendhe sntface thexeof idephe pulishimgpsidd.sdThe
cha d at each.certain region tQ nake retention_and
shafig 4ithe grogyes i Mot RRCHOMATY Hmited meeTer as sl
BOPUESIH Lo gLl I 1 P f . npl e,
canf or rmf‘a?%ir?a o?agr%%%tégya%e‘?:/%%%ﬁcﬁalﬁgéﬂtc ?‘iq ﬁ% Igvl{-"flﬁéaa jig
grooves, coneehttie citcly-sHapedgrosves, ahirou@hiBbies] by
castin and curing resin in a mold having a specific
nongth -halgs, polygenahprismpgypindar, spiralsgroaves; a
[ te_having a specific surfage sh :
cccP4EIS ioeisd. Tdil Eediraind « coinaitien of these
od¥esl! | THeBdbve I%H,W&é)ﬂr'ﬁih,agk ; gig, a
&r C2 gas laser orﬁ the Tike. Althot h&?ﬁée tthﬁigié{zﬁgégigf
are nio¢ pattichlardy damited eithet, arBd aparsuicabby detéimihed to
P the thicknegs is about 0.8 to 4 nm The 25
°@$_96’0’§§m?‘§!55€ BEPPBES gre genanially thase hnvisg ng
regd1891t3) Mt {7 ErbBVEKPRER, groove width, groove depth etc.
can also be changed at each certain region to make retention and
renewal of slurry desirable.

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

Although the thickness of the polishing region is not

particularly limited, the thickness is about 0.8 to 4 mm. The
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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 nethegddmir (sc)
i nvol ves casting resin into a nold 5 having a cavity
of predeterm ned thickness and curing the resin, a
met hod of using coating techni ques and sheet nol ding
techni ques, etc. The scatter of the thickness of the
metlodbd 1 Mﬂmhgﬁﬂéroﬂsﬁﬁe\%a@gﬁoﬂ%f thie' thitdhesgor e
referably 50 mor |ess. en 10 the scatter of the
includes pametheo dwhiesein mablordopof the| fingecelh dopm i cutsin
aysed.to nerate pgortiqns different in a contacting
pre88iEERined iekReBs by, icexin AT eV ARRteR o 2
planiliy SFSECHA  BRAIH RHaE 1AVOH G Cabjiy rode B a bl
havingfacavitfy ofiprpdeteiminedddiicknessdimd centiAd the resin, a
enerally, in an initial stage of polishing by a .
me&m@sﬁ&um fgating ktechuiques ﬁ@%ﬁhﬁﬁhmﬁgd%%@‘hemues,
or fused thereon, but the polishing region outside of
Y he range descri bed above requires a |onger dressing
ti MrHeOséfEtiee DL fife thi¢khess vithePpOHERIAL Feglbn ds
nmet hod of suppressing the scatter of thickneSs, there
preferadily dl QO 20n et less, ehobe fpireferably SO pimaoer bEsst hdVhen

pol i shi ng region_ having a, predeterm ned thickness.
the goattey q%stheoﬂaxf&wsp!seﬁgw fhag Qi I3raesi ng

it 01 30 SUSEU SREEECL bt it T0% B5hbAdhing
stateegiith aandbjéét bf ghﬁisnﬁﬁ? thiusi advéR@ly iniffuditdingd
articularly limted, and various nethods are
polishing charactezistics,peTprsalve thepseatierofitihe thickness of
below..In_the fol.l ow ng specific .e les,.a .
the Holdhing roefor, the Sunfhae Af ke polidRie fipidh is dressed
i: . . i . a ged
R T TN e A
abrasiviel graifs af didmemddepogiter] Or fiSed-thereon] Bui@he
having an openi ng of specific size js _stuck on a
polishingregianouisigde of the range described above requires a

longer dressing time to reduce the efficiency of production. Asa

etc

method of suppressing the scatter of thickness, there is also a
method of buffing the surface of the polishing region having a
predetermined thickness. Buffing is conducted preferably
stepwise by using polishing sheets different in grain size.

The method of preparing a polishing pad having the
polishing region and the light-transmitting region is not
particularly limited, and various methods are conceivable, and
specific examples are described below. In the following specific
examples, a polishing pad provided with a cushion layer is
described, but the cushion layer may not be arranged in the
polishing pad.

In a first example, as shown in Fig, 2, a polishing region 9
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10, and then a-cushion layer 11 having an opening of

specific size 1is stuck thereon such that its opening

is in the same position as the opening of #HECG0I5TR (SG)

polishing region 9. Then, a double-coated tape 5 12

provided with a rel ease paper 13 is stuck on the

cushion layer 11, and a light-transmtting region 8

is inserted into, and stuck on, the opening of the
havipg aniopening of specific sizedsmtuekaonl = doabletmateiditape

' 9, havi ng an, openi ng of

1°’Eﬁ%iﬁe&aéf%ﬁgi%?iﬂ%ﬁa&ﬁ& eRRRINg of spesifiecsize
ts sHiCk GReo:f URRNhATHE obdplde 12 48" SER position o,

thel apenirig ofrtheppolisity réigién . OPHRIN)G abubkﬁ-%iofait(éd tape

size so as to be fitted to the opening of the
12 peevidadyithp selepserpaper 4 3iustuck ot thetaypshivn layer

: . : : :
11, HY e fiBps sl Bl 6B i hacrian iton gnd shuskpn,
thel SpéRafy bf@lﬂeﬂﬁ&ligﬁﬂ:ﬂ%%gﬁn@, the opening of the

pol i shi'hg region I rd exanple, as shown in

Fi gIn4 secondi extample cgs ahdwn iaviFiyy 3\na gnﬂmmgt)fegion
spgcific size is stuck on a doubl e-coated tape 10,

9 haking pz,oReBing iofsRegific size; is stuek omadanhleteented

i ded. Wi a relea ap
tapq )l O MR THAT R Eu il ey B L ESPeitk bakpn, ybrdatter,
the doulledcoéhtd @ 24Her10 AnPEREI difkhidh Parfedﬁ %frﬂerfpoﬁd%%g

to be fitted to the opening of the podlishing egl on
with ampppendng of specific dircdbe-asoto be fittwl 16 the bge_ning of
I X I 3. light-t itting region IS
the Raifiing FEREn 9y Thenlndownle-conted fape Aprovided
3 LSl | O, ' Q e_side
withE {RaR0 13 e ol oh €06 Tuskifn RERESL ] Y
lighdushnsheittimy régicie @.isimsaxdedanrtol, it StHERTW, dife f Or
closing it 1s preferably attached. In a fourth

opegimigtﬂeapoémgiwgtog.%, a cushion | ayeh 11 I30
j dqubl e- t ed 2 | ded with a rel ease
parktl &, Ehifl St 85 1in i Pl i aolishimeregion 9
haviRe B 8pehiRg VIS FEIMELize #stuldle'dn & double-coated tape

10, and then a cushion layer 11 is stuck thereon. Then, a

double-coated tape 12 provided with a release paper 13 is stuck on
the other side of the cushion layer 11, and thereafter, an opening
of predetermined size to be fitted to the opening of the polishing
region 9 is produced from the double-coated tape 10 to the release
paper 13. A light-transmitting region 8 is inserted into, and
stuck on, the opening of the polishing region 9. In this case, the
opposite side of the light-transmitting region 8 is open so that
dust etc. may be accumulated, and thus a member 14 for closing it
is preferably attached.

In a fourth example, as shown in Fig. 5, a cushion layer 11

having a double-coated fape 12 provided with a release paper 13 is
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pol i shing region 9 having an openi ng of predeterm ned
size is stuck on a double-coated tape 10 which is
then stuck on the cushion layer 11 such thatpdd®igTR (SG)
openi ngs are positioned in the 5 sane place. Then, a
light-transmtting region 8 is inserted into, and
stuck on, the opening of the polishing region 9. In
this case, the opposite side of the polishing region
providedeamitivanhapening oftpredeteyminecdcsizeu| Itiesh, and
thus a nenber 14 for closing it is IdFrefer_abl .
polishing region9 having aniopenbig pfare eﬁgrmeegérazsrﬁmg

d,. th f o ' . [ in.th Lishi
stubk o8 & SRUBINERteR GPY A9.PHiPH T shom Senek i ehe”
cusHhifh! Rérerbli dudh eharRheir apaatiﬁgg Ak %@ﬁ?ﬁi&ﬂed B¥ the

pressing wwth a jig having a cutTing ability, a nethod
samé placei zMhem 4 dight-tugtsmittingo@gios B js insertedeiritay
and ek s e oPeming of the POLRPETTBIORY; ofn thiprhase,
fi . . . 2l
thel $55baBALEE G ek HONARIP LRI B8 40 Watdlt ot
ma?ﬂﬁf agtamualdted, eind tRusROhisibes 14T 1681 Hidd

ayer). The cushion layer is required 20 for

prefesahdyattgebedn pl anarity and uniformty which are in

a tradeoff relatiaqnship {n em cal . pechanj cal

ool Kok medist obbrtpprite therbelsnlis wad, de means of
foriih ¥ dERAAE 4D Phe BN I aRY Ut coRBibA aer
is ricdr pattionladypdimité dy but for ekample 4 htethiod @fopenitg

the whol e of 25 an object of polishing. Planarity is
by prgasingdavish agdig havinga eptting abiity.» methediofy

utili i o Wbt Bl oF L0 dolsro B Shetiol 5 custig with
a jiz ARh H§0bite. ! "Phe@izé insRaPeVf tRE€ dPetiifgiof the

Invention is preferably softer than the poli Shing
polishing regiofinim the dirstl and second heventionsnatreapnet i s

parigBRYHGHE ! mater ol incl ude & nonvoven f abri c

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

The material forming the cushion layer is not particularly
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such as a pol yester nonwoven fabric, a nylon nonwoven
fabric or an acrylic nonwoven fabric, a nonwoven

fabric inpregnated with resin such as a poryest@§sTR (sc)
nonwoven fabric inpregnated with 5 pol yuret hane,
pol ynmer resin foam such as pol yuret hane foam and
pol yet hyl ene foam rubber resin such as butadiene
rubber and isoprene rubber, and photosensitive resin.
limited ,nend exdmyples bf smdh enatdriahingludyy 8 mowwdven fdliic
olishing region 9 on the cushion |ayer 11 includes,
S'wﬁbﬂs &RApyestes nanwesenofahytic pagepiony nomweve i fabniy or
' he_cupshi.on | ayer havi a doubl e- coat ed,
an fEAVAE BRw LSRG siveves.iys ifiPwsiated witn
resERACH af ' ' ' i ' it
e o Deser hOREDTER LS iR ARt |

polyuretivame f pblymesrresihifomm Isuctoasiptiyairechafé foam and

efyeation of 15 slurry into the cushion layer, a film
pol?g{ly g‘?ﬂl% Jahbesrsresia ek ashutadigne misber and

iso R FabbEF, S Pt B, 0 an acryl (o
adh@sie/ fredsis omssémgatherpa&smgger Ul edlin@ié! |1 C

lon, the acrylic adhesive "is pr ecause of a
polishing wegioor® asi thetcushion tayeStdamdudes; fer example, a

mefffad gl seie Hienpolishing rerisn ans the, oreloorlager
havgzgg%sh&ﬁbhé‘watgg i%aﬁge %ﬁf&%&v&g ed tape can be

ferent to ma esion of each |ayer

sui Thiel doubls corted talpeshis i pankhel 6vabtiRaticyy Whérkin
on the 25 double-coated tape 12 includes a nethod of

an adhesivieglavesr isquiremgesbandiotipides of acbaseignatetiak such
C ' |.a . As desgcri bed above, the doybl e-coated

as ﬁ%@“ﬁ%&efﬁﬁéﬂ&%ﬁ 2 il IP,SoBRIdgTarIAR of Permestipn of

S 5 CLRRed 85 MBSyl T e e

mategindi d&he icompbsitionvaf tlé aidiresiotilapendnphidéd ! for

use from 29 F-PO6N9STR(SG) ~ platen, a filmis
exapy eaamb}%rsga%é adhesixe and ear agrylin asthrsiveo In

consideration of the content of metallic ion, the acrylic adhesive
is preferable because of a lower content of metallic ion. Because
the polishing region and the cushion layer can be different in
composition, the composition of each adhesive layer of the
double-coated tape can be different to make the adhesion of each
layer suitable.

The means of sticking the cushion layer 11 on the
double-coated tape 12 includes a method of sticking the
double-coated tape by pressing on the cushion layer.

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
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solve a residual tape. The conposition of the adhesive

| ayer is the sane as descri bed above. The nenber 14 is
not particularly limted insofar as the 5 pe/ddusdSsq)
cl osed therewi th. Wen polishing is conducted, it

shoul d be rel easabl e. The sem conductor device is
produced by a step of polishing the surface of a

sem conductor wafer by using the polishing pad. The

plaﬁ&iﬂ & FilgRGE Qire\@f-aﬁi fygﬂéled aisl theé baBe| ﬁ&%eﬁ:al QnVb¥Fdédto
metal and an oxi de Imlamnated on a silicon wafer.

solvha residual tapepoThethcomposidion mfithe adbesive layer is
poI i shi n%]e a arde\ gs are not particularly limted, and
he zamg A% ﬁc% #P0VBol i shing is conduct ed for

exa r
i’l‘ﬁim s nﬂ‘ﬁ%’rnﬂﬂl- 33%&# éQi—ﬂEui‘mg ﬁﬁﬂﬁ Slaﬁi’f Qg t?l’e .

pol at en upporting a po | ng pa

opeiﬁngtmpﬂdsedqtlsémthpoltvhbhmotiehmg?nsfwndmﬂw&,ti'rtng
sem conductor wafer 4, a backing material for
Sholy‘rlﬂfhﬁ releasgblesuri zi ng the wafer, and a mechani sm of

fee an ,abr .The pol i h| n ad is fitted,
f or THERERGRAIC G Higvile dalitre FubRT LA stepipf
T e 20
polBHINENHL sUrflcHIof o SCIRIOOLURCLEE whfr Uy Gshig thed 20
polishing pad. Theasgmicenductbatwafer gerersdilyrgopapriseand
t he sem conductor . _wafer 4, both _of which are

wu%w alpng amewide fim lamigated ona siliganwafero The

pr essur Zl %%%cﬁ%%§£$+§g°gﬁ§%‘g tﬁ%bcpée# @%ﬂ&)ﬁ%: gr i

appwéﬂis 4ré e phrticulddyehiitbi ) andods shohdi iR g,sm ng,

the polishing platen 2° and the supporting stand 5 are
polishiingecis comducted fanszxasnple hy using a3 pulishing apparatus

tnclaifih Al Dirked 3 for aﬁﬁ«i%mﬁ&?aepe?siﬁﬁ'grﬁat? Ta
S“PEQ'H@*# gga%ggggﬁghéﬁgfﬁé?ﬂ% fér? 0 r evo ?‘T otngeof t he
semicbtiduwotorwafared] addcking materix foiOuhifd@ailys TR( SG
pregsr.]tgrj,(z:?gg ki):(lelesvlélai‘grk,)la}/nci ggrlille%tlfadmsm of feeding an abrasive 3.
The polishing pad 1 is fitted, for example via a double-coated tape,
with the polishing platen 2. The polishing platen 2 and the
supporting stand 5 are provided with rotating shafts 6 and 7 and
arranged such that the polishing pad 1 and the semiconductor
wafer 4, both of which are supported by them, are arranged to be
opposite to each other. The supporting stand 5 is provided with a
pressurizing mechanism for pushing the semiconductor wafer 4
against the polishing pad 1. For polishing, fhe polishing platen 2
and the supporting stand 5 are rotated and simultaneously the
semiconductor wafer 4 is polished by pushing it against the
polishing pad 1 with slurry fed thereto. The flow rate of slurry,

polishing loading, number of revolutions of the polishing platen,

and number of revolutions of the wafer are not particularly limited
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Protrusions on the surface of the sem conductor wafer

4 are thereby renoved and polished flatly.

Thereafter, a sem conductor device is producessoosTr (sG)

t herefrom t hrough di ci ng, bondi ng, packaging 5 etc.

The sem conductor device is used in an arithmetic

processor, a nmenory etc. Exanples Hereinafter, the

Exanples illustrating the constitution and 10 effect
andtanhlee Switablyaraghilaiednvent i ons are descri bed.
Evalqli_ation_ itenms in the Exanples etc. were neasured in

t he Frotrasions ondhrpurfagesel thamamisondyntor wafer 4 are

i for | PRy T, r epar ed .
thef b BR e ORON AT R Sl ABeRE SRR § pemigonplugtor
devicé iig refduted it e fe Bt ithir6 iBASEiciALD bomdi i

pre a?e a sanple for rreasurgﬁlsen%mo?’)l i é’ﬁ%lh)g,tﬁﬁckagmg
ete; r Thensemicoadustionrdevicepiscused int anmrithiétie Processor,
Spectro Photoneter, manufactured by Hitachi, Ltd.),

o e was neasured in the range of neasurenent
wavel engt hs of 400 to 700 nm In the 20 nmeasurenent
result of light transmittance, |ight transnmttance
Exameplegn t hi ckness was expressed by using the

Lanbert-Beer law. _(Measurenment of light transmttance

af t Herginaftey, the Examples illustratioy the constitution emd

a 11 .0r . in 02 aqueous sol ytion at pH 4) 25
etref S st 'oh Shirel fariehtipns aye deseHbREny Bvalistian
iterYtin Yhé Extar) 2 i 1o@ilkt T arY)

erfiglin thS BRbiSs She e miat el I tiE IO NiRY
mannensmi ttance, which was then dipped for 24 hours in

a KOH aqueous_sol ution adjusted to pH 11 (50 m, 60Q)
(Measurementmf lght dsansmistanee hefore slippingH 4 (50 30

m I f th I d t i
o BBl AR £l SETRAE et
i o t
el e o, BNt 6016806 P BEERYE

sample for measurement of light transmittance. Usinga

a

spectrophotometer (U-3210 Spectro Photometer, manufactured by
Hitachi, Ltd.), the sample was measured in the range of
measurement wavelengths of 400 to 700 nm. In the
measurement result of light transmittance, light transmittance
per mm thickness was expressed by using the Lambert-Beer law.

(Measurement of light transmittance after dipping for 24 hours in
a KOH aqueous solution at pH 11 or in a H20; aqueous solution at
PH 4)

The prepared light-transmitting region member was cut out

with a size of 2 cm x 6 cm (thickness: arbitrary) to prepare a
sample for measurement of light transmittance, which was then
dipped for 24 hours in a KOH aqueous solution adjusted to pH 11
(50 ml, 60°C) or in a H202 aqueous solution adjusted to pH 4 (50

ml, 60°C). Thereafter, the sample was removed to wipe off the
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spectrophotoneter. In the neasurenent result of |ight
transmttance, |light transm ttance per nmthickness

was 5 expressed by using the Lanbert-Beer |E93@O6O95TR(SG)
(Calculation of the difference AT (% in |ight

transm ttance before and after dipping) The

difference AT (%9 was cal culated fromthe |ight
transmttance Ti (% neasured at the neasurenent

aquédifdl soliitiofdod Ahef $effade i d 3 hied ntdadinedin thehaudgdof

agueous solution at pH 11 or in the H202 aqueous
mesmmmomtawapeimm 0fi40Q tg100Q mmsby usangethmab%re

spegERsH RatomRte e, L Al Mo arsrarat reonlh ot MR 00"
600,
traxé%lguan JL@@ dh%ﬁ@ thA A0 mittARe @‘?tetraﬁﬁ'ﬁstlﬁf'zkzlggﬁ vg‘?

400 m as the neasur nt wavel engt wer e

expressed iby asing thedblamber(Beer [dwght transnittance To
bef ore di ppi ng) (light transmttance Ti after

(C@llqaﬂah@)n (ahe differenast ATBphie light txangmittanceobafore
shi.n % gSuon cut parallel to be as thin as about 1
JH otone cutter was used as a sanple for
EaPterdice %"Ieg%g%vé%el:h&iﬁ%&%omﬂﬂﬁeqm € was
flxe on a slide gl and the dianmeters of all

transiittance T P4} ntwspredgabhhefmeaﬂumnﬁnﬂ: wavelength 2

deternj negqb an i mage processor (I nmage Anql yzer V10,
aftersdipping, m¥€rd§99r%9 KOH agyequssolutionsat pithdd
or ltnhfhé\f-f @%gguggu %51@&?51? ﬁf%iﬁc@@ﬁgt of specific

rmne accor 807-1976. A

11g1ﬁ°i:1*a&f§rﬂﬂ:tah%l oH (%wtmeuburéufahetﬁe)maéuﬁrﬁbmp of 4
cnx8.5 cm (thickness: 30 arbitrary) was used as a

wavelapgthflobefexsthe dipping. sThs hieasrementvoasvelesgth
Gt AT Lo 708 R ik R e N st Hod
6005560 H{F 400" n as the measurement wavelength A were used
in evaluation.
AT (%) = (light transmittance To before dipping) — (light
transmittance Ti after dipping)
(Measurement of average cell diameter)

A polishing region cut parallel to be as thin as about 1 mm
by a microtome cutter was used as a sample for measurement of
average cell diameter. The sample was fixed on a slide glass, and
the diameters of all cells in an arbitrary region of 0.2 mmx0.2 mm
were determined by an image processor (Image Analyzer V10,
manufactured by Toyobouseki Co.,Ltd), to calculate the average
cell diameter.

(Measurement of specific gravity)

Determined according to JIS Z8807-1976. A polishing

region cut out in the form of a strip of 4 cmx8.5 cm (thickness:

arbitrary) was used as a sample for measurement of specific
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conducted by using a specific gravity hydroneter

(manufactured by Sartorius Co.,Ltd). 5 (Measurenent

of Asker D hardness) Measurenent is conduct®dpggo9sTr (SG)

according to JI'S K6253-1997. A polishing region cut

out in a size of 2 cnmx2 cm (thickness: arbitrary) was

used as a sanple for neasurenent of hardness and |eft

for 16 hours in an environnent of a tenperature of
gragiyCand kefti for HiGrhdiutrg inf ahGHdiroAmene ofidreeAfperature

a ement,  sanples were stuck on one another to a
of ﬁé‘%@é@r arhemydity of§Q%1R% haMeasurement Wasker D

contieRes ey ity « TAAE D SOFRRL il cRorec

by Sartordasidol,Ltd). conpression recovery) 15 A polishing
region cut into a circle of 7 nmmin dianeter

(Meagucemeant of AsheraDhandreasjed as a sanple for
oo BEASiRment 6 Gn ductem arcoraing koohs RoARD OT 19974
t f . eCH SQ¥oo%. I n_
A pbBIREAE itefofl o gt % gk 06D bl ont JeBipkndss:
arbiteaty L wastudddasSE68a0pleForimsisureth &t SF iR dness and

I NSTRUVENTS Inc.) to neasure conpressibility and
left doapl@ hguns inasenyirorgyeatiofa temperdtureadf 2§+2°C

and ST ok BoRTPo5, Rbghe tine of epsvrrmrnt, sammples
j r
werb Miulch SHIGRE ot B Glche S 63 9n Hfpre. 4,

hardness sustef (8ckéPD habaAness enelerd, ahabfaot@FsH byl 2:

the thickness of the polishing |ayer after the
KobynshinKeiki Covcltdy) war #sed t measuwe hardness. i s

g o SRR IR
- TR)pelishing 2egiohd @uti intbhe citdie 6 ?mh ih"Giameter
polishing |ayer after the polishing

(thickness: arbitrary) was used as a sample for measurement of
compressibility and compression recovery and left for 40 hours in
an environment of a temperature of 231+2°C and a humidity of
50%+5%. In measurement, a thermal analysis measuring
instrument TMA (SS6000, manufactured by SEIKO INSTRUMENTS
Inc.) to measure compressibility and compression recovery.
Equations for calculating compressibility and compression
recovery are shown below.

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

T1: the thickness of the polishing layer after the polishing
layer 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 layer after the polishing
layer allowed to be in the T1 state is loaded with a stress of 180

kPa (1800 g/cm?} for 60 seconds.
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| ayer in a non-loaded state is | oaded with a stress of
30 kPa (300 g/cnR) for 60 seconds. 5 T2: the

thi ckness of the polishing layer after the poldsdudier (sc)
| ayer allowed to be in the Tl state is |oaded with a

stress of 180 kPa (1800 g/cnR) for 60 seconds. T3:

the thickness of the polishing |ayer after the
polishing layer after allowed to be in the T2 state

I S Krithpression réeadeno (%)= {18 SGgerndsTajd10en

| oaded with a stress 1219(38 kI!ja 30025)9%) por 60
secdrlds. thethickness of thespolishinglager afterithe polishing

Measur enent i opduct ed according to JI S 98- 1991,
tay S 5,4 8RRIpadad RIS T ST Stehl fran of Atpkpa (3bo
g/ cuhf) £ 60Ssecbndy.bitrary) was used as a sanple for

nmeasur enent of dynamic viscoelasticity and left for 4

day¥2a:n the@Shicknesoofthie polidhinglayéen afteaxoth@iptdishing

wth silica gel. The accurate wi dth and thickness of

layenaHoxed todiq in the Tl sfakeris loasded with & stgess of 180
) t, d ' [ I ticit
P | 1800 Arn2 By BORHAI, 00”0y Tvarot o Sei sakusho.
nowrdy QHethidiBtests 88 the pSRERINE 19yét aradCtie ?\?’éiﬂling

nodul us E' . Measurenent conditionsS Tare as foll
layeavafierr allewe dcto betirothe T2/state ésnkepttwighout loadingOfor

25 Appli ed in: 0.03%JInitial |oading: 20
60 fecthinapd Thed Toaded WAR Aeuesa s ire (90D temd)
forﬁb§£@oﬁ&§| uation Ain optical detection of film
n

t'hi ckness of a 30 wafer was conducted in the

(Méakheoweh o storagdseustid dodahig) 34 F- PO6095TR(SQ
t hermal - oxi de fil mwas deposited on an 8-inch silicone

waf Mfeasgrement is icgmductedaccording toilds Kias81994.
A p%li%ﬁiﬂ?reg%g rc%td{rﬂ%i 2% mmx40 mm strip (thickness:
arbitrary) was used as a sample for measurement of dynamic
viscoelasticity and left for 4 days in a 23°C environment condition
in a container with silica gel. The accurate width and thickness
of each sheet after cutting were measured using a micrometer.
For measurement, a dynamic viscoelasticity spectrometer
(manufactured by Iwamoto Seisakusho, now IS Gikén) was used to
determine storage elastic modulus E’. Measurement conditions
are as follows:
<Measurement conditions>
Measurement temperature: 40°C
Applied strain: 0.03%
Initial loading: 20 g
Frequency: 1 Hz
(Film thickness detection evaluation A)
The evaluation A in optical detection of film thickness of a

wafer was conducted in the following manner. As a wafer,a 1 pm
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was arranged thereon. The filmthickness was neasured

several tines in the wavel ength range of 400 to 700

nm by using an 5 interference filmthickness pRasiiiNGg)

instrument (manufactured by O suka El ectronics Co.,

Ltd.). The result of calculated film thickness and

the state of top and bottom of interference |ight at

each wavel ength were confirned, and the fil mthickness
thedntadcoxiale fidin was dépositedons A Bt edlieonbabafer, and

di ppi ng was evaluated 10 under the followi ng criteria.
the imﬁ‘éﬁm@mltmg region (thicknessoh .25 qgpimhbefarer dipping

R T PR T

timPsfi®y ehe %ﬁ&l@ﬁgtﬁn&ﬂ%e of Yo/ 700 1A “ﬁgi'%ﬂﬁi%eous

detecti on beforé and ter dipping int
inteference film thicknessaneadbring instrament ¢ualmefrtured

n pekngss anoadiriuy instroment ¢unl
by Afsiikn Floctrrnins HRokidd. | 4 hectes am%?rbﬁé‘m&?%ﬁ i

. SetFaRigs Poiditdd | 3 _ a
QiR U e Bt BY top ShRAVRET of yFERES Hight at

cacheabéicri g wiirkcd®RFm QR H5d thil ﬁiﬁthicﬁé@h&f’ééﬂgn

before and after dipping o: Filmthickness 1s neasure
of thetlight-ddansprittiog begiomn befidrer dipping whscevaluatiedg.

undlss P Bollowtng e i L ieroartan the Hebksagspassion
regiCy &l Fpiinn!wis B -AHeR artd s RRRREL SR BAms ness

mamieéeakiabovaal Thehothe) reSidt vl dohmpardd &itAtdtefore
detection of filmthickness of a wafer was conduct ed

dipping, iand shethangenin@im thicknessedetectiom beforeland
th | - QX f.] was deposited on -inch silicone
afvef HipPing 14 £ soR HiReons runtlo o Hae sueous
solutibh a8 Svallafe WHddCHIE fofloRihBleriterib; POC0ISTR(SG)
was arranged thereon. The.fil mthFckness was neasured
Evabwtion| beforeedipgtinighe wavel ength of 633 nmwith a

-Ne l.aser in an
o: F!?Im thickness is measured with very good reproducibility.

A: Film thickness is measured with good reproducibility.
%: Detection accuracy is insufficient with poor reproducibility.
Evaluation before and after dipping
of Film thickness is measured with good reproducibility before
and after dipping. _
X: Reproducibility is poor before and after dipping, and the
detection accuracy of film thickness is deteriorated by dipping in
the KOH aqueous solution or the H202 aqueous solution.
(Film thickness detection evaluation B)

The evaluation B of optical detection of film thickness of a
wafer was conducted in the following manner. As a wafer,a 1 um
thermal-oxide film was deposited on an 8-inch silicone wafer, and

the light-transmitting region (thickness: 1.25 mm) before dipping
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interference fil mthickness nmeasuring instrunment. The
result of calculated filmthickness and the state of
top and bottomof 5 interference light at eacHe095TR (3G)
wavel ength were confirnmed, and the film thickness
detection of the light-transmtting region before
di ppi ng was eval uated under the following criteria.
Thereafter, the light-transm ssion region after
waslapmngeddhezeonnga@hafilnnthickress was htemare d$everal
as above. Then, the result was conpared 10 with that

timess at thewayelgngthjof 633 pan Jeitha fe-Ne lasamissen

. i f.ar. d_af di ppi.ng, in th

int§fferEhis TR iE Rl SRt Esuti il it plutnE, THE AR O
calSYRited AU kIS aha! tHVsAiteCHT t8pidnd %\eﬁ'tagi 'vasrtnh

before dipping 15 o: Filmthickness Ts neasure
intexdfedenceiight abidach/ waveléngth iwere eonfirmegdj and the film

nsufficient wth poor reproducibility.  Evaluation
thigkngss detgctionpf thelightsransmifting rogion beforedipping

wad it LERePA RAGBIRRSIA G 0 i),
lighaﬁ-mﬂsenisﬁdntiﬁ)ioﬁeme&idippaﬁgwrra@hrﬂingé& Rdd nt&aserfed

. s deteriorate y dipping in the KOH aqueous
in the samenmanner aszioeeiucthens dhet result ovas eompatedn.

with 5 Bodath dnsing e e SHusnes oo Hlim Ahicknssss i ng
dotf A 1 4 kg YOO S TEPRAES

Hxrbagtieolis sdlaeiomiwax ddte dtddraddpesahetedunde8-thech

silicone wafer was polished by about 0.5 gm and
followingisritesiat e was cal cul ated from 30 the time of this

{Shi The.thi ckness of the oxide filmwas 36 |
Ev@%’b’@ﬁbﬁ%&%ﬁlp%ured by using an interference film
o FISORRkAERSIY Ihsured Witl Bood Pt eibiftPY

O suka El ectronics Co., Ltd). ring
x: Detection accuracy is insufficient with poor reproducibility.

Evaluation before and after dipping
o: Film thickness is measured with good reproducibility before
and after dipping.
x: Reproducibility is poor before and after dipping, and the
detection accuracy of film thickness is deteriorated by dipping in
the KOH aqueous solution or the H202 aqueous solution for
evaluation.

(Evaluation of polishing characteristics)

The prepared polishing pad was used to evaluate polishing
characteristics by using a polishing apparatus SPP600S
(manufactured by Okamoto Machine Tool Works, Ltd.). An about
1 ym thermal-oxide film deposited on an 8-inch silicone wafer was
polished by about 0.5 um, and polishing rate was calculated from

the time of this polishing. The thickness of the oxide film was
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polishing, silica slurry (SS12 manufactured by Cabot)
was added at a flowrate of 150 mM/mn. Polishing
| oadi ng was 350 g/cnR, the 5 nunmber of revarutideurssot (sa)
the polishing platen was 35 rpm and the nunber of
revol utions of the wafer was 30 rpm From neasur enent
of in-plane filmthickness at 28 points on the wafer
pol i shed as descri bed above, the in-plane uniformty
measuredbyuisinglancintedfergnice film thidkwésgneepnisiag.
| ane uniformty is_indicative of higher

instiihgmt (anficiused by Qtsiia Fleofronice e bt-(| During

potisHiB1$i0cs o112 bl B ERECA Hof ERRT B bl at
a fIOWr e4tRy 6f 160 il /hen POPbEBhIAg18aHIAY Wdy %%@é?&fnibythe
wei ght of toluene diisocyanate (a m Xture of ol uéne

number gifi regolutiony of therpolishing iplatemwate 36nrpny, and the
8Q/ 20) .. 3930 b i ght_of 4, 4' - di cycl ohexyl
nuriher 4} /evpintinns ABthe Whteowas 38 e ght of
| | - - Wl
et BEghl Mt o fl.piine THI HBKEEAE R Ba ot
on tHé Wwafettpolivhed iaghdeséribedidbdwelctlte YA Planehfifdrntily

and heated at 80C for 120 mi nutes under ‘stirring to
wasealealated aceording to-the foHawdugreqyationer Lower

in-glaRS VANPrRIEY 15 itk ot BTt miforhity.on and 3

) b0l - ard s ' q g9
A5 B BAF 0 - L5 A GBI O
filmSthickmessPH{makishymvilia thickheéss -8 mbsirhuan film

container, and the tenperature was regul ated at 80C.

thi%sﬁ)mm% was stirred vigorously for about 4
m nutes at a revol uti on nunber of 900 rpm 30 by an
agitating blade to incorporate bubbles Into the

[Prepagatioi) of theMp6iSAHRd Regfan] system 26 parts by

wei ght of filtered 4,4' -nethyl ene bis(o-chl oroaniline)

pr el#308 parts by dveighioofl toluesindilstidyldhatella mixture of
tolun i dHisTeyRnatt B s 2,6-ahitotyankts I 4 i o ©
80/20), 3930 parts by weight of 4,4’-dicyclohexyl methane
diisocyanate, 25150 parts by weight of polytetramethylene glycol
(number-average molecular weight, 1006; molecular weight
distribution, 1.7) and 2756 parts by weight of diethylene glycol
were mixed and heated at 80°C for 120 minutes under stirring to
prepare an isocyanate-terminated prepolymer (isocyanate
equivalent: 2.1 meq/g). 100 parts by weight of this prepolymer
after filtration and 3 parts by weight of a filtered silicone-based
nonionic surfactant (SH192 manufactured by Toray Dow Corning
Silicone Co., Ltd.) were mixed in a reaction container, and the
temperature was regulated at 80°C. The mixture was stirred
vigorously for about 4 minutes at a revolution number of 900 rpm

by an agitating blade to incorporate bubbles into the reaction
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thereto. Thereafter, the reaction solution was stirred
for about 1 5 mnute and poured into a pan-type open
mol d coated with fluorine. Wen the fluidigye®foddnrs(sc)
reaction solution was | ost, the reaction solution was
i ntroduced into an oven and post-cured at 110C for 6
hours to give a pol yurethane resin foam bl ock. This
pol yur et hane resin foam bl ock was sliced by a
sysbends a26tpatsHy sweright of fittertdod 4’ anelthyfen&en) to
ve_a pol yurethane resin foam sheet. Then, this sheet
bis(ehlordaniingirpiayionshr Saeitedahd20°G GHARS GYAMINE

Ty 9"9“‘%53?%& B SR CAHI B b 0l L6 addea

thekBtekNThereaftes, ¥k reltitfon NHLEIH S KRR stiffed Ybr 'aBbQ:l%'J‘I

round sheet havi ng a predeterm ned 15 dianeter (61
minwte png/pdudedi mﬂtogt pavetype apen imold cbated witht fluorine.

oG B XS o 5 Wb S Seion.
[ T
iy @*t?ﬁ&h&%u%;%fztéﬂ YA PHAE A or

6 houpsftacgivecs polytekihahe 3@sthdonaebléek. Tis) was
stuck by a I am nator on the other side than the

polyurethane uesm foam blmsk sraeslicaddby achantlsaw:typhslicer
(et R EERFE o R 35 S s Pk sE aohfe foad sheot.
ThdipStHis¥h&lt W&% sﬂiﬁ@%%ﬁ'@&% gé%?ﬂﬁfj%@ ‘t?}ucﬁﬁess by

prepare a polishing region 25 p

a bulffishg enachine (hepeufddtyreddy mrmum"d) itesgivie ahsheet havmg
prepared, polishing region were as follows: averag

regilatedithickngss a%urﬁcx feeeet thigkness, 1.878mmjs kThip

ool GHS5E PS5 roBSIRREG ebibhp bBibsermined
dlaﬂﬁiﬁi‘ 61 QEQ rdQidé & eithi gfbo%e@illf%h'e foish Yant >

38 F- 0609 R(SG)lJ [ Preparation of the
conicegitria cincles thamggraegmq}re Fmdhh:ot‘ 6h28mmm| a grabvis

pitdly pgislc% Moot a% gPoove detrl O 6Pho A By watns'a
grooving machine (manufactured by TohoKoki Co., Ltd.})., A
double-coated tape (Double Tack Tape, manufactured by Sekisui
Chemical Co., Ltd.) was stuck by a laminator on the other side
than the grooved surface of this sheet, and thereafter, a hole
(thickness 1.27 mm, 57.5 mmx19,5 mm) for inserting a
light-transmitting region into a predetermined position of the
grooved sheet was punched out, to prepare a polishing region
provided with the double-coated tape. Physical properties of the
prepared polishing region were as follows: average cell diameter,
45 um; specific gravity, 0.86; Asker D hardness, 53 degrees;
compressibility, 1.0%; compression recovery, 65.0%; and storage
elastic modulus, 275 MPa.

<Invention A: alkali-resistant>

38




10

15

20

25

30

acid, hexane diol and ethylene glycol (number-average
nmol ecul ar 5 wei ght 2400) were m xed with 30 parts by

wei ght of 1,4-butane diol, and the tenperatprgyghoihg sc)
m xture was regul ated at 7OC To this m xture was

added 100 parts by weight of 4,4 -diphenyl net hane

di i socyanate previously regulated at a tenperature of
70C, and the m xture was stirred for about 1 10

[Prepardtion TR thie lightetmarsmottia ﬁdfyiﬁn cont ai ner kept
af 100C _and post cured at 100C fo hours to prepare
ProgiuctionBxampleArdl The prepared pol yurethane resin

" eﬁeﬁ%ﬁw ag%@eg'éﬂ%?%éﬁériﬁﬁ&éf‘” {5idhg o adipic
aciiphefand diBl fhathylef HlyEd Sﬂﬁﬁﬁ'@m%é? faglecular
weight 2400k mere mikBdwithn39 pariabpdveipHthef I0mhuRmE"

Pr oduct i on Exanple A-1 except that 89 parts by
dmﬁé'g&tth&f temperaturs of dheomizguze ewasn gegulamqoat: 7RO,

To SEITHRRILRC o pasl FONSRETR Y SellBNS ra%ﬁrn?gif

1
s 4Adiskstn s digteyinsch sty gl s

temmjatur@l@'@ﬂfﬂ,ﬁnﬂmhmmm was stirredifdrhabeaeds
was prepared in the same manner as in

mititg. o] Pe aREHs BoA BORSRd pate geeontainen eny atel @AIC
and%?%ggkxgaata{taipbhggﬁ}es gﬂ%lgl@ug(‘ @lfgﬁ r&: 3‘%’0 nglzlﬂgne resin.

Thepptepsteat W thans reSim waasedfto fid gne di ol
agded vvasp%nged to 28 parts by wei %t 30 Production

Ilgh%mspmmggegmm 5103 mm, mgmh 19ananj thickness
l.en WI dth 19 mm and thickness 1.25

1'2%1%?%1"6?&%%{}8 gSarre manner as in Production
Pro&ﬁéﬂﬂlﬁEﬁﬂnﬁl‘éﬁpﬁ that 120 parts by wei ght of

A light-transmitting region (length 57 mm, width 19 mm
and thickness 1.25 mm) was prepared in the same manner as in
Production Example A-1 except that 89 parts by weight of
polyester polyol consisting of adipic acid, hexane diol and
ethylene glycol (number-average molecular weight 2000) was used,
and the amount of 1,4-butane diol added was changed to 31 parts
by weight.
Production Example A-3

A light-transmitting region (length 57 mm, width 19 mm
and thickness 1.25 mm) was prepared in the same manner as in
Production Example A-1 except that 75 parts by weight of
polytetramethylene glycol (number-average molecular weight 890}
were used in place of the polyester polyol, and the amount of
1,4-butane diol added was changed to 28 parts by weight.

Production Example A-4
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pol ycaprol act one pol yol (nunber-average nol ecul ar

wei ght 2000) 5 was used in place of the polyester

pol yol, and the amount of 1,4-butane diol ragdem @R (sG)

changed to 31 parts by weight. Production Exanple A-5

14790 parts by wei ght of toluene diisocyanate (a

m xture of toluene 2,4-diisocyanate/ toluene

2,6-diisocyanate in a ratio of 10 80/20), 3930 parts

by welight-trhnémfittihg yegivie leingtht H7nam dwidoh VEo ahh

25150 parts by wei ght of polytetranethylene glycol
and thickness, br2Hmm) wes prepasedHin thesamepnasnsiesras in

Profffictiin Efehple d-1°Gkredt 1BRE F20paRfs by mhight B8,
powe@ﬁﬁjna%toﬁeg?&ev%glqﬂxﬁﬁbé%v@%%éﬁns%mae%sr“gwﬂebm

stirring to € an |1 socyana e-term nat ed

waspused linnplace ebtherpdlyester palyol,.aid theemphpunt! 60
wei.ght of this prepolyner was nmeasured out

b
1,41%?{%§a%émha@8ﬂﬂ,waﬁﬁa1%4 hpagts ky:weightpol yer

r wr educed pressure (about 10 Torr).
Prodf i B As 0720

4, 41471890 paete by weizlEh be oA hé MHisdyRMAES |a) niRt 1196 of
at 120C was added to the above degassed prepol yner

tolugne R,dediisocyanate f tdlugne 2,6alidsocyumate imer ratiossd
r r,,abou mnutes wth,a, revaolving a rotating
s0/ 707, PO Rt barwa gt ofid i dienrinhenyiometbonen. t ne
diisfieypliatel 25 10 peats ByoweidRt O iiyecuiBb sty Koot
(numisiraséegie nidlectdat eweight) 10D6janodécula weight
urethane resin sheet were polished with a buff to

|
distsihation 4.7) 2756 pants iy geight of diethyions Ziyapl
i.dth 19 . thick . 1.25 . 30 .Prod i o
werf, e el insS S Eeasbioppeatlner Apf BERERL AFAY G, for
120 AR et G BB ¢4 ghdpatd ARI0EyARLEkRE R ihatEd

) was prepared in The 'same manner as in Production
prepobpkee (isdoymade eqhivaleédd: 2al ey ghei 100 pdrts by

weight of this prepolymer was measured out in a vacuum tank,

and gas remaining in the prepolymer was removed 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 above degassed prepolymer which was then stirred at
a revolution number of 800 rpm for about 3 minutes with a
revolving and rotating mixer (manufactured by Thinky
Corporation). Then, the mixture was poured into a mold and
post-cured for 9 hours in an oven at 110°C to prepare a
polyurethane resin sheet. Thereafter, both sides of the
polyurethane resin sheet were polished with a buff to prepare a
light-transmitting region (length 57 mm, width 19 mm, thickness
1.25 mm).

Production Example A-6
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pol yester polyol consisting of adipic acid and

et hyl ene glycol 5 (nunber-average nol ecul ar wei ght

2000) was used in place of the polyester pply®koosTr(sG)

consi sting of adipic acid, hexane diol and ethylene

gl ycol, and the anmount of 1, 4-butane diol added was

changed to 31 parts by weight. Production Exanple A-7

10 Alight-transmtting region (length 57 nm w dth 19

mm Anbighthtreinsenitting regign (benglite B atimi, width 19 @m

per as in__Production Exanple A-5 except that 3778

ancﬂ?ﬂmﬂwswaﬁtm@) was/preparest in thecsamehmannex aerin

. ' - di | oh I t.hane
Proffil il Mahhale KT 8ot il TH0 S8 v einBe ot
[ ; asd 4 ene
B o pay AURHAR drudEpie ARIIAa Gyl Pae My edt o)
(numthesravedage molscular weightv2000) veas ised i pldwad ofithie
a buff apd subjected tqg cgrona 2Q treatnment was stuck

polgesteq palyel sonsisting ofadipie acid, liewane diolandye

ethRIAE Y EOL SR NH RGN SF 1, Ain® S sl bR
chatigeakto181 paets biyf wegglef. the cushion |ayer.

Thereafter, the cushion layer was punched out with a
Produgtion Example A-Fm in the punched 25 hole of the

2, e R S A o, R £ e
end (BIASA0 1128 1) e ) RBAHCATRL Bl o e o
Produlcition Exqmple 6 abyspt thap 3WES ipaits Qinweil%ht ore

prepared polishing pad are shown in Table 1. 30
4,4 =diisgcyanate Adiphemyl ety were useshin glang 9fad was

+ AP R R 8t AR RO R85 0n preparcd in
_ [prg?%@gfﬁ,ggfgﬁ?@%%gsmgg\m]used. The physi cal
Example A-1

A cushion layer consisting of polyethylene foam (Toraypef,
thickness of 0.8 mm, manufactured by Toray Industries, Inc.)
having a surface brushed with a buff and subjected to corona
treatment was stuck by a laminator on the pressure-sensitive
adhesive surface of the double-coated tape provided with the
polishing region. Further, the double-coated tape was stuck on
the surface of the cushion layer. Thereafter, the cushion layer
was punched out with a size of 51 mmx13 mm in the punched
hole of the polishing region for inserting a light-transmitting
region, to penetrate the hole. Thereafter, the light-transmitting
region prepared in Production Example A-1 was inserted into the
hole to prepare a polishing pad. The physical properties etc. of
the prepared polishing pad are shown in Table 1,

Example A-2
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the prepared polishing pad are shown in Table 1. 5
Exanple A-3 A polishing pad was prepared in the sane
manner as in Exanple A-1 except that the r-pQ6095TR (56G)
light-transmitting region prepared in Production
Exanpl e A-3 was used. The physical properties etc. of
the prepared polishing pad are shown in Table 1. 10
Exanpl e A-4 A polishing pad was prepared in the sane
manAepolishiifig padisiseprejared tRithiehgdmiemanner as in
light-transmtting region prepared in Production
Examnple Ae 1/e2cepk that ghelighpityansmitiingoregioms prepared in
t.he,prepared polji shing pad,arg,sh in._Table 1. 15
PropipLiuR daaimallt A Zwad Aed. Rk PhReichl Fromestiesits, of
t ?ﬁ.@a ' SN E b t that the
thel g t-traﬁé%’g?thilﬁéjdrd]earon preﬁr;éﬁe%alﬁr%cggroducti on
Examphplde3A-5 was used. The physical properties etc. of

the prepared polishing pad are shown in Table 1. 20
ConfePatishing pathmas prepajed inthesame mannerpsiad

Exarligle & 1 ke qRY PRat Bhisl Bpn iR R Ehe R prpareifin
Pro8ueti € BxLiné Al8ofas e RNYPhephpsicns [Id;g?eargie%zgfé of

the prepared polishing pad are shown in
the Rufeparedepélishing padare shioveniingT'ahle bhas prepared in
the s manner as in Exanple A-1 except that the
Examplg 3r‘nﬁ‘ansm' tting region prepared in Production

. . ' e 2. 0f
EhoArpSlishind Thd Mt proufld i thle DiflSHaditefhE 1%, )
Exahhpld AVIN:epd that €hdl ligh/BMhMititg regidbtl pdpdrediin

MW O x o x o NOS
Production Example A-4 was used. The physical properties etc. of

the prepared polishing pad are shown in Table 1.
Reference Example A-1

A polishing pad was prepared in the same manner as in
Example A-1 except that the light-transmitting region prepared in
Production Example A-5 was used. The physical properties etc. of
the prepared polishing pad are shown in Table 1.
Comparative Example A-1

A polishing pad was prepared in the same manner as in
Example A-1 except that the light-transmitting region prepared in
Production Example A-6 was used. The physical properties etc. of
the prepared polishing pad are shown in Table 1.
Reference Example A-2 '

A polishing pad was prepared in the same manner as in
Example A-1 except that the light-transmitting region prepared in
Production Example A-7 was used. The physical properties etc. of

the prepared polishing pad are shown in Table 1.
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seen from Table 1, when AT is within 10% ( Exanples A-1

to A-4, Reference Exanple A-1), high-precision
endaR0cgh RPeEA frof TG1IEN, R RAPIBLIAINS] o
0 a lon poll

mai ntal ned over ong peri’od eveni ''shing is
e=BEARETRS WA A MRS eI R, MighpRiibidR
end oo AFLACHL AR BN Gl BE AR b Bvor o
tong Wit s AR ool BB AL 55
Wi S G ramRiss Esbinld e L5 B Secteton
AT PR R U D SR KA
over a long period if polishing is performed with alkaline slurry.
When the light transmittance over the range of wavelengths of 500
to 700 nm is less than 80% (Reference Example A-2), the detection
accuracy of film thickness is not sufficient.
<Invention B: acid-resistant>
[Preparation of the light-transmitting region]
Production Example B-1

128 parts by weight of polyester polyol consisting of adipic

acid, hexane diol and ethylene glycol (number-average molecular
weight 2050) were mixed with 30 parts by weight of 1,4-butane diol,
and the temperature of the mixture was regulated at 70°C. To this
mixture was added 100 parts by weight of 4,4’-diphenylmethane
diisocyanate previously regulated at a temperature of 70°C, and the
mixture was stirred for about 1 minute. The mixture was poured
into a container kept at 100°C and post-cured at 100°C for 8 hours
to prepare polyurethane resin. The prepared polyurethane resin
was used to prepare a light-transmitting region (length 57 mm,

width 19 mm, thickness 1.25 mm) by injection molding.

Production Example B-2
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128 parts by wei ght of polyester polyol consisting of

adi pic acid, hexane diol and ethylene glyco
(nunmber - average nol ecul ar wei ght 2050) werg g TR (SG)
with 30 parts by weight of 1,4-butane diol, and the
tenperature of the m xture was regul ated at 70C. To

this mxture was added 100 parts by wei ght of

4, 4" -di phenyl met hane dii socyanate previously

r egiAl Hpbtl-tFandni RERES 2epich flenfth 52 Mhh) %idthi9'im

was stirred for about 1 mnute.” The m xtlre was poured

and thicleh &4 125 ShokPw tasgé %rdz{*ﬂ AeYarhH! & erlgg %

for 8 hours to prepar ane resin.

ProfllERRF LRl M1 BReLSE it 7 R“?gg#ﬁﬁ WQ&?‘S@ AT19
P°‘%§%%|rﬁ‘§§'°} %ﬂﬂﬁ%&?%ﬁ% W8 hirate, i efyiene
glyén%qhqlas o epar 7| ‘?qlﬁ‘é“géﬁ?%’ eﬁ%ﬂﬁé‘T t?’:@gk‘gﬁﬁgﬂé&he
amqRU el BufatF diohardeyR5ohunyed turd, Parteche

gk{:) and et hylene glycol (nunber-average nol ecul ar
Welgktght 1720) was used, and the amount of 1,4-butane

ad hanged to 31 parts by wei ght
Pro&’r‘ t‘@ag&?‘@;ﬁg B-3 Alight-transnitting region
(Ien th 57 mm width 19 nm and thickness 1.25 nm was
3#5% trapsmitting regioar (lapgth SPmtucwidth B0 muine
1 except that 75 parts by wei ght of

and ptéuyketeﬁ& b5 mmy way poepanediior the sanye maheer|zr in
ht 890) were used in place of the polyester
Proc!m:i;nom ExampleeBalwxceptf that, Z5bpartschyl ivwéightdefl was
changed to 28 parts by weight. Production Exanple B-4
polytetiamethydeneiglycol (negilver-avergsd maletnlarivéizhto390)
and thickness 1.25 m) was prepared in the sane manner
werm:u_saehd uPFMcletafdithpOImésteE pogolfahd thé aldBubddfs by
wei ght o
1,4-butane diol added was changed to 28 parts by weight.

Production Example B-4

A light-transmitting region {length 57 mm, width 19 mm
and thickness 1.25 mm) was prepared in the same manner as in
Production Example B-1 except that 120 parts by weight of
polycaprolactone polyol (number-average molecular weight 2000)
was used in place of the polyester polyol, and the amount of
1,4-butane diol added was changed to 31 parts by weight.
Production Example B-5

14790 parts by weight of toluene diisocyanate (a mixture of
toluene 2,4-diisocyanate/ toluene 2,6-diisocyanate in a ratio of

80/20), 3930 parts by weight of 4,4’-dicyclohexyl methane
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pol ycaprol act one pol yol (nunber-average nol ecul ar
wei ght 2000) was used in place of the polyester

polyol, and the anount of 1, 4-butane diol pdsteshy@ss (sc)
changed to 31 parts by weight. Production Exanple B-‘s

14790 parts by wei ght of toluene diisocyanate (a
m xture of toluene 2,4-diisocyanate/ toluene
2,6-diisocyanate in a ratio of 80/20), 3930 parts by

diigedytia ,2‘05ffsggél%lng?%%fyt%?rfﬁf&ﬁg?éﬁrg@@:ol

di i'socyanat e, 50 parts

- 6! i : | ar
(nu\;\hgl) %{1? %g%%%lmrbm ec%k??gi\ﬁebftéhrlt distri %%?1 ?%ﬁ@l%wand
: t4S | [ re
dlsﬁﬁtﬁrggﬁﬁ?: e1 d7Fﬁ \(;&eggggag%f%nﬁi dwh% %iﬁe(?* é?]#bf?'ela & ﬁ‘&’t“éoc
0 ' s.under.stirring.to_prepar n o
weseChntrbeh B T aREFGR s ar? s BRAFe e s0°C for
jvalent: 2.1 oeg/qg),. 100 parts .oy _weight of this
12¢ Puinftanhndss stidngde BiRPH AR SPGYARAlRterminated,
remai ning in the prepol r renoved er redyced
pregplemgr lpayanate eamyalonts 51, mealEive g Parts by
A4 - et hyl ene-bi s(o-chl oroani line) previously nelted
Welspiﬁgﬁ‘%ﬁa@m%é’aéf a‘%@l%wsd;egsém vacEsIm hank, and
whi ch,was then stirred at a revol ution nunber of 800
gas;reqnaining, i the prepalymer waspremoyed nagexreduses i ng
m xer (manufactured by Thi nk}/) Corporation). Then, the
pregsure (about 1Test). i ZDpartoby weighbof- cured for 9
hours in an oven at 110C to prepare a pol yurethane
4,4}-oae thyleser-bis(dinhloapanilingp previaislyanelted at 120°C was
ol yuret hane resin sheet were polished with a buff to
ad tatheahoyhdegassediprepolyneey whichewgs theavstirred at
width 19 mm thickness 1.25 mm). Production Exanple
a rezodutidn ghimbeaf800impmrfeogi aboyt 8nmiihufés withva dt h
19 mm and thickness 1.25 nmm) was prepared in the samne
revabringrand rotatiig thibierqiniiaftturdlbe Titiky G¥rpbidtion).
parts by wei ght of polyester polyol consisting of-
Theai]i the nedittranwaepotiredeiritio/a Ghold and post-cured for 9

hours in an oven at 110°C to prepare a polyurethane resin sheet,
Thereafter, both sides of the polyurethane resin sheet were
polished with a buff to prepare a light-transmitting region (length
57 mm, width 19 mm, thickness 1.25 mm).
Production Example B-6

A light-transmitting region (length 57 mm, width 19 mm
and thickness 1.25 mm) was prepared in the same manner as in
Production Example B-1 except that 120 parts by weight of
polyester polyol consisting of adipic acid and ethylene glycol
(number-average molecular weight 2000) was used in place of the

polyester polyol consisting of adipic acid, hexane diol and ethylene
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(nunber - average nol ecul ar wei ght 2000) was used in

pl ace of the polyester polyol consisting of adipic

acid, hexane diol and ethylene 46 F- PO609STR(E(3095TR (5G)

gl ycol, and the anmount of 1, 4-butane diol added was

changed to 31 parts by weight. Production Exanple B-7

Alight-transmtting region (length 57 nm width 19 mm

and thickness 1.25 m) was prepared in the sane manner
glyeol,iand Rhedasicunit 58 A0l isu ke %FQHdEH%ﬁE&r\%é& 0 31

by wei ght of 4,4'-diisocyanate diphenyl ether re
part@ggr welglgce of 4, 4" -di cycl ohexyl nethane

di i socyanate. [Preparation of the polishing pad]

proE&@mﬁ Falm lglg_bd on | ayer consisting of polyethylene

foam ( Torayp thickness of 0.8 nm nmanufactured by
Tor o r e_hbr. Wi t h
1" BYYRBLISARLRR P i e, §4T AR WiBUAEY

0 adhesi ve
anditn BRIV 28 ot PaS PR AT th aanasanwrt%m
Furt he bl e tape was
Proffic @%ﬁﬂﬂ{rﬁﬁ%& P eovtr ma‘c“?ﬂ%?#mrr%&arwexghf
sJhereafter cushi g er was unched out with a
44 15558y hglare, ipueyl Pherveun dred F Fiage of ne
S for nsertln a light-transmtting
4’4’F§ Yﬁﬁg&ﬁ%eﬁgb%{e %%cmg eThe?eafter t he
| ight-tran tting region _prepared in Productlon
[PrEl?gﬁ"b?'é’@ Polishing®adlto the hole to prepare a
polishing pad. The physical properties etc. of the

EX*‘B’F%BGH pol i shing pad are shown in Table 2. Exanple
B-2 A polishing pad was prepared in the same nmanner as
i n Agsushipgeboreeyisting ofl polyethylene foann(Toraypef,
light-transmtting region prepared in

thickness of 0.8 mm, manufactured by Toray Industries, Inc.)

having a surface brushed with a buff and subjected to corona
treatment was stuck by a laminator on the pressure-sensitive
adhesive surface of the double-coated tape provided with the
polishing region. Further, the double-coated tape was stuck on
the surface of the cushion layer. Thereafter, the cushion layer was
punched out with a size of 51 mmx13 mm in the punched hole of
the polishing region for inserting a light-transmitting region, to
penetrate the hole. Thereafter, the light-transmitting region
prepared in Production Example B-1 was inserted into the hole to
prepare a polishing pad. The physical properties etc. of the
prepared polishing pad are shown in Table 2,

Example B-2

A polishing pad was prepared in the same manner as in
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Producti on Exanpl e B-2 was used. The physi cal

properties etc. of the prepared polishing pad are

shown in Table 2. Exanple B-3 A pdlishing padppgsosTr (sc)
prepared in the same manner as in Exanple B-1 except
that the light-transmtting region prepared in
Producti on Exanple B-3 was used. The physi cal

properties etc. of the prepared polishing pad are

Exshiple BNl Eﬂébﬁt 2hae @l gh¥ &aﬁsﬁ?it't?ﬁ%‘gg§ ared in

prepared in the sane nan as In

Proifipiohnk i 2 g rggaugzr@rr&%frﬂr%ar&ues ste. of
theohpgﬁ%ﬁgbrsﬁlggﬂ%ew héth &%@g? ng pad are

er ence anpl e "A polishing
prepared in the sane manner as in Exanple B-1
Ex%j’ ept tagat the Irght transmttrng regr on prepared in

Product i.0 9 _Was
or oo et BB PR et préBResd 0. nR prie B H@aaaar gscin
sho Tabl e ive Exanple B-1 Arpolrshrn
Exw‘i%% qp?’éﬁsptﬁhﬁﬁﬁféﬂghﬁ&rﬁaﬁ ting region prpper
ce t that e I| ht transm tting region prepared |n
Pr gp, usddre Fhysigalproperties ete. of
properties etc. o the pr.epar ed Eolrshrng pad are
thespecpared pabisking pad areshowmndmTable 2. A pol i shing
pad was prepared in the sane manner as in 48
Example BYTR(SG)' Exanple B-1 except that the
l'ight-transmtting region prepared in Production
Exadppelshing:pad seas preparsd inddle pameemanserns. inof
the prepared polishing pad are shown in Table 2. 49 N
Exagple @31 except that the light-transmitting region prepared in
Production Example B-4 was used. The physical properties etc. of
the prepared polishing pad are shown in Table 2
Reference Example B-1
A polishing pad was prepared in the same manner as in
Example B-1 except that the light-transmitting region prepared in
Production Example B-5 was used. The physical properties etc. of
the prepared polishing pad are shown in Table 2.
Comparative Example B-1
A polishing pad was prepared in the same manner as in
Example B-1 except that the light-transmitting region prepared in
Production Example B-6 was used. The physical properties etc. of
the prepared polishing pad are shown in Table 2.
Reference Example B-2

A polishing pad was prepared in the same manner as in
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0Cg cy~0O~-N- N~O z ~6 6 ~6 of powD MO c O Wx
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~..wo0 OC NN7yN7NNOONCco V)t GOdt¥Tr(sc)
a) 0) WWWWL~ 0\ Wr+ d) UWv Wy.0.'Ip NM.-iM
COI-0d000COW C) d)y O-L, NNWd) ~Qd WN
O Q WNOINh co a WKK ----- e L A
-i -JgNN+W -NMO MCF M-+ NMNO0O16 O7 0000
Exdiple B\l &xépt Bha©tfe! Detitednsttind e ;5 ;i i
Dhdle I FreEpt thabtlic Beptitringmitting dobiin r%}’ag%dm
ProductioR) ERdmigle B-Nwds §8ed\V The physical propérties i
victios WO?I{\l/barn was ffed. ' T («)aphysxcal propérties et&lof

the prepared polishing pad are shown in Table 2.
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(Exanmples B-1 to B-4, Reference Exanple B-1),

hi gh- preci sion end-point optical detection can be

conti nuously mai ntained over a |ong periodr-eMe0I5TR (SG)
polishing is performed with acidic slurry. 5 Wen AT

Is over 10% (Conparative Exanple B-1), high-precision
end- poi nt optical detection cannot be conti nuously

mai ntai ned over a long period if polishing is

per Aw ozn e sbeAdront TablE 12, whéheAT! idewititaht 10%

transm ttance over the whol e range of wavel engths of

(Exafifples BODtorBids R@fﬁ-eHWEﬁﬂ%ﬁﬁeBEI)Frlﬁ?hEﬁms?on
m

B-2), the 10 detection accuracy of fi hickness 1Is

endpbint biptiddndete dthbh'TdH He wﬁ’ﬁkﬁﬁﬁlﬁ&TmaIH?%irlxend over a

pol i shing pad of the present invention™i's use

long g6 HZdvith SﬁPHﬁ%l’ﬁﬂgsi%%?ﬂ‘gﬁgfecﬁm .ea{cip c SigihFal

nechani cal oli shing™( specificallTy used’in

Wht?nﬁ ’hggg A1l S ?ﬁtylﬂﬁt e g}&mpi’e .4 &ﬁgﬁiﬁb}'?ﬂg%{éf

usi ng an Ine siturry or acl

Fa I | .shi. ad_having .a
endpPHEY BRLIEdT Aetcddybatindt B8 Jopbeli¥ly Ratpthfnt
' ' ical lishin wher ei n .t he
ovet B fF PRl 3 BRTisHinetR néttotfied Wifhdiie Stunry.
di fferen 5 AT (AT = To - Tj % between To and Ti
Wheh e fRRE 3apapitance fver s Woliige ol Fedvelongths
vel hs o rom400 to 700 nm wherein_ Ti is the
of ﬁmbﬁ? %ﬁ% ‘%%éeﬂwe %t Referemee Bxample B-2), the
regi on neasuredgﬁi t he npasurenment wavel ength a, after
detegtipnacenracy Rbdilge thickness dsingt suffigient. f or 24
hours and To is the 10 light-transmttance (%
INDFSIRIAY ARPLHABIEETY errent wavel ength % before the
di pping. 2. A polishing pad having a polishing region
an ofig he polishing pashof tgﬁ@ne@gmrinmmon ishused ah
mechani cal polishing, 15 wherein the
planarizing aamnevenrsprfege of a avafeiriby chieanidalemechanical

difference AT (AT = To - Ti) (% between To and Ti is
polighing {CMP) ahdmpecifivally used in sensing a polished state

etc. by an optical means in CMP using an alkaline slurry or acidic

slurry.
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whol e range of neasurenent wavel engths of from 400 to
700 nm  wherein Ti is the light transmttance (% of
the light-transmtting region neasured at #heos095TR (SG)
measur enent wavel ength A after dipping in 20 an H202
aqueous solution at pH 4 for 24 hours and To is the
light-transmttance (% neasured at the neasurenent

wavel ength A before the dipping. 3. The polishing pad
according to claim1l or gramg ein the 25 materi al
formng the light-transmtting region is non-foam 52

of crarmPobnng Pl Earile A AL PORRIE R B0
VeSS 4001 U pianns
e e D SRR
o A0 i 7l 20
w0 Ao RS ot 01480

AR TR s BASR TR STk in

{ he polishing pad according to any of clainms 1 to 6.
region measured at the measurement wavelength A after dipping in
a KOH aqueous solution at pH 11 for 24 hours and Ty is the
light-transmittance (%) measured at the measurement wavelength

A before the dipping.

2. A polishing pad having a polishing region and a
light-transmitting region used in chemical mechanical polishing,
wherein the light-transmitting region satisfies that the difference
AT (AT = To — T1) (%) between To and T, is within 10 (%) over the
whole range of measurement wavelengths of from 400 to 700 nm,
wherein T, is the light transmittance (%) of the light-transmitting
region measured at the measurement wavelength A after dipping in
an H20:2 aqueous solution at pH 4 for 24 hours and Ty is the
light-transmittance (%) measured at the measurement wavelength

A before the dipping.

3. The polishing pad according to claim 1 or 2, wherein the

material forming the light-transmitting region is non-foam.
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4. The polishing pad according to any of claims 1 to 3,

wherein the material forming the polishing region is fine-cell foam.

5. The polishing pad according to any of claims 1 to 4,
wherein the light-transmitting region at the polishing side does not
have an uneven structure retaining and renewing an abrasive

liquid.

6. The polishing pad according to any of claims 1 to 5,
wherein the polishing region at the polishing side is provided with

grooves,

7. A method of manufacturing a semiconductor device,

which comprises a step of polishing the surface of a semiconductor

wafer with the polishing pad according to any of claims 1 to 6.
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