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F- PO5023TR(SG  SPECI FI CAl TON PCLI SHI NG PAD AND METHOD
OF PRODUCI NG SEM CONDUCTOR DEVICE 5 TECHNI CAL FI ELD
The present invention relates to a polishi ng_g@goé@ﬁg(sm
in planarizing an uneven surface of a wafer by

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, as 10 well as

a Im_at_lt;_od of Srog}i&%%gwg@%t 0{_ devi ]E:e by the
pol i shi ng pad. roduction of a
, X Vi . | .

POTISHING S0 ARPIMIFTHOIS of PROYGEING SERICONDUCTOR

forma wiring | ayer;hby Wgﬁt hogr aphy, etching etc.,

a step of formng an i nar insulating filmon

the wiring layer, etc., and an uneven surface nade of

an el ectroconductive material such as netal and an

1.0S ' erial is generated on the surface of 20
TEgﬂzaééL&g"’ﬁﬁése steps. In recent years, processing
~for fine wiring and, multilayer wiring is advanci

for Tllh% nrespBt dnyentiom aelates E‘gaawﬁﬁhmg pad used in

sem conductor integrated circuits, and accordingly
pla::@émmfmg %?W%rﬁ?‘rrf??% g’g@g‘?{fﬁ‘bﬂ’ ?Eezusfel sneghanieal

ave ecome i nmportant. e nethod o
polishing (CMR) and ingparticuldrate agpolishing pad having a

F- PO5023TR(SG a CWP nethod is generally used. CWP is
wimndowdori spnsinigea piolished state etc. by an optical means, as

well as a method of producing a semiconductor device by the

polishing pad.

BACKGROUND ART

Production of a semiconductor device involves a step of
forming an electroconductive film on the surface of a wafer to
form a wiring layer by phﬁotolithography, etching etc., a step of
forming an interlaminar iﬂsulating 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 a&vancing 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,
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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 aP£9§éU§3f%(SG)
the formof slurry having abrasive 5 grains di Sperse
therein (hereinafter, referred to as slurry). As shown
in Fig. 1, a polishing apparatus used generally in
CWP is provided for exanple with a polishing platen 2
. shing . q
a 6&\31&:::%‘&%& %eg%Slegﬂ?* uid)9 ERfP Is atedt e Wheibid

Ishin or supporting a polished matert al

whillHEE buttade BESAReA T Yd Bhillod BRI bk tnst o

pressuri zZing a a“nmec aP| S q Eg an
ive..Th I i shi d [ it j the, .
polichfiis Fistanpla polrBing Fadh e, putlele oh Hhe soifenss
s 85 o RS o it B ™

rrespgecti vel nd are, arranged such that the polishing
grarag fisaﬁasq% tﬁﬁéeﬂbﬁ‘%m ’érrue%?ﬂZﬁda ER @ HurERl-ch
are supported by them are_,opposed to each other. The
supps & ﬁgvlsfrar%igs 1,8 polishing apparatuspused genarally in
mechani sm for pushing the polished material 4 against
CMhis psovided gobsaamplmmtgacpomhmg platend #ar t here
is a problemof judging 20 the planarity of wafer
supporfting a polishing pad lpai auppoertingstand (palishieg head) 5
surface properties or planar state are reached shoul d
for=mppmtting e poVishied ssgterialt (wafer) 4hiachaeking imaterial for
oxide film polishing speed etc., the polishing
unifoenilyeptessurizingsa weafe; amiba rheehatxisnilof ddeding an
periodically treating the wafer, and after the 25
abrasivid.! SThecpelishingphd 2 iwdfitie b Riith thedpolishing platén 2
subjected to 2 F-P05023TR(SG polishing treatnent.

for example via a double-coated tape. The polishing platen 2 and

the supporting stand 5 are provided with rotating shafts 6 and 7
respectively and are arranged such that the polishing pad 1 and
the polished material 4, both of which are supported by them, are
opposed to each other. The supporting stand S is provided with a
pressurizing mechanism 5for pushing the polished material 4
against the polishing pad 1.

When such CMP is conducted, there is a problem of judging
the planarity of wafer surface. That is, the point in time when
desired surface properties or planar state are reached should be
detected. With respect to the thickness of an oxide film,
polishing speed etc., the polishing treatment of a test wafer has
been cohducted by periodically treating the wafer, and after the

results are confirmed, a wafer serving as a product is subjected to



10

15

20

25

In this nmethod, however, the treatnment tinme of a test
waf er and the cost for the treatnent are wasteful,

and a test wafer and a product wafer not sgb 6§9T%ESG)
processing are different in 5 polishing resul dué

a |l oading effect unique to CMP, and accurate

predi ction of processing results is difficult w thout
actual processing of the product wafer. Accordingly,

poﬁ.@ﬁﬁ?ﬁ it?ﬁﬂg%ﬂtn recent years for a nethod capable of

on of the point in time when desired 10

R B RO 8380 T
e 5 5 a5 0 U AR
o Voh Lo SE0GEAAR A BB REEAT 115
polli 5o 5 idin TR

5069002), an el ectrostatic capaC|E¥ met hod_ of
acqamaéewmilsﬁ@rt of precessing regultssis diffieqlt without actual
remai ning on a wafer (US Patent No. 5081421), 20 (3)

progesspag of thepredughayafies. a fi| m t hi ckness nonitoring
mechanismby a laser light is integrated in a rotating
pl atAeequlingly othessisin¢edirimreceat yzars (foy aamethod
vi brational analysis nethod of analyzing a frequency
capaidetofuin sitiadetdctionmof thelpaintoin timecwhear desired
sensor 25 attached to a head or spindle, 3
surfac® PioPpertiss) and Dhiekness cireonttathbdch thvhe tine 60 CMP
built-in differentia
processing, in order to solve the problem described above. In
such detection, various methods are used. The detection means
proposed at present include:
(1) a method of detecting torque wherein the coefficient of friction
between a wafer and a pad is detected as a change of the
rotational torque of a wafer-keeping head and a platen (US Patent
No. 5069002),
(2) an electrostatic capacity method of detecting the thickness of
an insulating film remaiﬁing on a wafer (US Patent No. 5081421),
(3) an optical method wherein a film thickness monitoring
mechanism by a laser light is integrated in a rotating platen (JP-A
9-7985 and JP-A 9-36072),
(4) a vibrational analysis method of analyzing a frequency

spectrum obtained from a vibration or acceleration sensor

attached to a head or spindle,
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transfornmer in a head, (6) a nmethod wherein the heat

of friction between a wafer and a polishing pad and

the heat of reaction between slurry and a 5.n '

to be polished are neasured by an infrared Fg%¢§§%%tR(SG)
thernoneter (US Patent No. 5196353), (7) a nethod of
nmeasuring the thickness of a polished material by
neasuring the transm ssion tine of supersonic waves

(5) &Qétgﬁgedctgﬁ %lﬁ%&ﬂ?t@@ﬁéggéﬁﬁ?ﬁlm a?ﬂ'e%(?néiﬁi a

n .
neasuri ng resi stance a nmetallic

tra&%t@ﬂ%?_ihr&%ﬁ‘{ ace of a wafer (US Patent No.

present, the nmethod (1) is often used,
ut_ the hod . C {0 be .us mai nly_fromt

(6) gl Wiina TheRERE ot p HatSohl e gt anda

Lesol uti i on; copnstant asyrenent. 15 The qpti cal
poligking pad and the begh of Eachior hetweeri shirmy andia, o

net h of detegti t he endpoi,nt of i shing _ by.
matey ﬁabw@%cggremeasbg?#@w 79 infsared segittion

wi ndow . (light-transmtting region) with a light beam
th%momﬂeﬁdﬂ%]EaSﬁnt iﬂﬁ-éiggéskﬂ’ si gnal generated by

reflection of the light beam (Fig. 20 12). At .
(7) prmatinod of ppeaguringsthe thickness of aam&\séuedqgmtqri@lhhy

in the vicinity of 600 nmand a white |ight using a
mepguving thefransmissipn timep€ sypersoyic wavess(yR-4 800

nmis generally used. In such nethod, the endpoint is
55-d06769 mnid FP-Andvii 3120), @8dappr oxi mat e dept h of

surface unevenness by nonitoring a change 4
(8) B- MEAOERITEf MRasurinpghthe sheletaesistamces of hanw thilie filoh

a waf er. When such change
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
specifically a method of detecting the endpoint of polishing by
irradiating a wafer via a polishing pad through a window
{light-transmitting region) with a light beam, and monitoring an
interference signal generated by reflection of the light beam (Fig.
12).

At present, a He-Ne laser light having a wavelength light in
the vicinity of 600 nm and a white light using a halogen lamp
having a wavelength light in 380 to 800 nm is generally used.

In such method, the endpoint is determined by knowing an

approximate depth of surface unevenness by monitoring a change

4
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in thickness becones equal to the thickness of
unevenness, the OCM process is finished. As a nethod

of detecting the endpoint of polishing by su
opti cal nmeans and a polishing pad used in tie§@5023TR(SG)
nmet hod, various nethods and polishing pads have been
proposed. A polishing pad having, as |least a part
thereof, a solid and wuniformtransparent pol yner

in ﬂ?ﬁ?ﬁér e?EEE S kb ceoia(});%\égt ngLH& qghle?p?&é?h%ge

rough rs disc apanese Paten

] . . . Licati .
in SRRUGEA B4 EThal V8 AP R 81 WiElerlifess, the
epped tra arent plu inserted. nto.it j .
o}l BRPSEas i FRHAhEY, o fAs'd methReff st ting.biis gndpoint
transparent plug on the sane suyface,as, a polj shi
of pafishlie by st fpiical means andagolishing pad used In the
lishin ad wherein a, |{ght-perneabl e nenber
me@ﬁnﬂp vaalots mmethods and,polishing nads %ﬁa@eb?%n pfoposed.
wat er - sol ubl e particles dispersed in the .
vat ¢ polishing Eaﬂdﬁ‘flﬂgmﬁseﬁ!%lt ampart theregfta solid and
transmttance thereof at 400 to 800 nmis 0.1% or
unifgra transpanesdcpolyypen shegiopassingoa dightiof wavelengths
2002-324770). It is disclosed that a w ndow for
of 90w 350fbnm tthexetbrough isisnlossid (Japantse Fatgnt
pad. 20 As descri bed above, a He-Ne laser |ight and a
Applicatidn Nationzl Bgblicatiog{baid-Open)cNosdd -84 20%7).
i ght beam and when the white light is used, there

Fuithea) acpulishing paibhaving la gtéppdd teaneparenepbagngt hs
can be applied onto a wafer, and many profiles of the

insértdd intofit iddivclode CAP-AO0PY85)lcdA p¥Kshidy padhating
light is 25 used as the |ight beam detection accuracy

a tFdipdteit phfy 6aSHik sSAmé sﬁrﬂwa?;?ﬁSﬁ)sgiﬂgkﬁmﬂce is

wavel ength range. In high integration an
disBléded (FAIA Q0-83977). 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 endpoint 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
white light is used, there is an advantage that the light of various
wavelengths can be applied onto a wafer, and many profiles of the
surface of the wafer can be obtained. When this white light is

used as the light beam, detection accuracy should be increased in
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i n production of sem conductors in the future, the
wiring wdth of an integrated circuit is expected to

be further decreased, for which highly accu

opti cal endpoint detection is necessary, bu%§§§5?%%TR(SG)
conventional w ndow for endpoint detection does not

have sufficiently satisfactory accuracy in a broad

wavel engt h range. The object of a first invention is

SR IR o

in %E%”ﬁ?%@é’ifﬂﬁf ?é%ﬁ%ﬂ%”@fi%%ri%%?%e ?ﬁé?ﬁ:é%, E‘Fé Stisfii igith of
an iﬁd%é%'*&?fé%ggﬁﬁ%%méﬁ?a#”ﬁgké '1?1591'8?%%2%3%% i n

t t t t
o i Sl e e

usabl e in a polishing 15 apparatus using a He-Ne_| aser
the cgnyeptiong vﬁleéﬁm&wnﬂmm deteckipry doesat haven

wavel ength in the vicinity of 600 to 700 nm and thus
sufficienglyesatisfackoryorcenrany ina hread iwavelength, range.

uniformty etc.). Another object of the second

i nvérhe object of a first invention is komroydeveh pollishingpad

easily and inexpensively 20 produced, as well as a
enaldingchighlyambnratg aptieal detectinar of éadpoinbyduringg

the polishing pad. On one hand, the w ndow

polishizig andatisus Haviggreielhint pedistiihgdcharddteristient

specifications supra is long in the <circunferential

(sutfacectihdforeihityhetapaingha ngephedosf psodueing ar, as 25
shown in Figs. 2 and 3. In the case of the w ndow

semioidueter dévice’690usiliy 8w polisimglpadl i bed above,

however, the wi ndow contacts intensively
An object of a second invention is to provide a polishing

pad enabling highly accurate optical detection of endpoint during
polishing and particularly preferably usable in a polishing
apparatus using a He-Ne laser light or a semiconductor laser
having a transmission wavelength in the vicinity of 600 to 700 nm
and thus having excellent polishing characteristics (surface
uniformity etc.). Another object of the second invention is to
provide a polishing pad which can be easily and inexpensively
produced, as well as a method of producing a semiconductor
device by using the polishing pad.

On one hand, the window (light-transmitting region)
described in the patent specifications supra is long in the
circumferential direction of the polishing pad or is circular, as

shown in Figs. 2 and 3. In the case of the window having the
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with only a part of a wafer during polishing the
wafer, and thus there is a problemthat uneven

pol i shing occurs between a portion contactjn %
the wi ndow and a portion not contacting w ttu ?%%6 QTR(SG)

wi ndow. There is also a problemthat an obtainable
polishing profile is that of alimted portion
contacting wwth the window. The object of a third

i_nv i i rvi | i shi d_enaplin .
shag Slelhedf abuly Bovicvdr, 1Rs FEhO8p SRutal ilhnsiyely
..ROlishin hys hayi ng excel | ent, .pol j.shin
with opl¥ e Ppct pLa WRKT AnFIE polikpifk Hrd witer: pad thys
etc, ) and. capabl e, of giving,the polishi rofile of,
theferjia BIpbIER thit dnaben, Blyianinglocedes Rgbesn a portion
oduci nq, em congduct or , devi ce by usi ng .the, .
°°‘€{ﬂ‘iqéﬂg r’(g“g'a re w&ma@omnlwtm%é&cwweth the
. present_inventors nade_extensive study in viewof the
window niheicels ﬂ@&?iﬂ:"&!’lﬁﬂb!‘g?—t afjohtainahle polishing
found that a light-transmtting region having a
proflecist that of askimited potienigontanting svith the window.
light-transmtting region for a polishing pad, to
sol vihe iobjept of lacbhirdsinventionbis/to przoﬂlgata pelishing pad
first invention relates to a polishing pad used in
enaliling deghly cleanirasié qpiiicahidegeationhaf englpoipt|dwtingg
region and a light-transmtting region, wherein the
polisiginig,t thars hiaving excdlldntepolishihg iclenaste tistics egi on
over the wavel ength range of 400 to 700 nmis 50% or

aftictlarly i plané autiforiitgetef) dh¢ dapaible iofgivihgitdce
p of the 97 F?POSOZBTR( SG)Q@I [ gh’t-transm’tti ng reglgon at

polisNRME peofild offa #ifeldre0Of ArwafdY, QxoWeMtad¥ M hod of
follow ng equation is preferably 50% or | ess:

producing a semiconductor device by using the polishing pad.

DISCLOSURE OF THE INVENTION

The present inventors made extensive study in view of the
circumstances described above, and as a result, they found that a
light-transmitting region having a specific transmittance can be
used as a light-transmitting region for a polishing pad, to solve the
problem described above,

That is, a first invention relates to a polishing pad used in
chemical mechanical polishing and having a polishing region and a
light-transmitting region, wherein the light transmittance of the
light-transmitting region over the wavelength range of 400 to 700
nm is 50% or more.

The rate of change of the light transmittance of the
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The rate of change (% = {(maxinmumtransmttance at

400 to 700 nm- mninumtransmttance at 400 to 700
nm/maxi mrum5 transmttance at 400 to 700 n

Generally, as the decay of the intensity Off??é%&Z?)TR(SG)
passing through the light-transmtting region of a
polishing pad is decreased, the accuracy of detection

of polishing endpoint and the accuracy of neasurenent

safi AT TR v RIS ekl sBrrb i,
s R R Wi B W e

pol i i n a accyra of ma ur ement
£l e %ﬂmgeﬂ% T Umpsimush tansmitianss, ‘bﬁ%
detectlon accurac a w de wavel ength range wth

17995“5“&Ca‘}‘lpﬁqq"&hifaﬂsﬁttﬁ?FFSr&fe4PP tq {00 nm)/maximum
short-wavel ength side. Int ol i shing pad of the
trapsmittange At 440 0,400 yma} xm(gnsm' ttance of the
light-transmtting region over the wavel ength range
of Adenermrltyoanhhiesdecay of the intensity aflig Qmaﬁ@wsr
nore. When the transmittance is |ower than 50% the
thromghy the light-transmiitiing ragiom opaspolighing pagdhist he
l[ight-transmtting region is made significant due to
decteased) Ithenaecurdcy of Idetegtioy ef phlisking endpoint andithe
the influence of dressing trace, thus reducing the
acanacyoof méasieternentrofilmpothidkmass’Can pbmpirosed. t he
accuracy of neasurenent of filmthickness. 8
Accordinply  thé@degreecof lightairatsatittantetdtethe wavelength

transmttance of the light-transmtting region at a
of vy ehéagare®entOighe used Wimportant for determination of
the accuracy of detection of polishing endpoint and the accuracy
of measurement of film thickness.

The first invention can maintain high detection accuracy in
a wide wavelength range with less decay in light transmittance in
the short-wavelength side.

In the polishing pad of the first invention, the light
transmittance of the light-transmitting region over the
wavelength range of 400 to 700 nm is 50% or more, preferably
70% or more. When the transmittance is lower than 50%, the
decay of the intensity of light passing through the
light-transmitting region is made significant due to the influence
of a slurry layer durin_g polishing and the influence of dressing

trace, thus reducing the accuracy of detection of polishing

endpoint and the accuracy of measurement of film thickness.



represented by the above equation is nore preferably

30% or less. Wen the rate of change of the
transmttance is higher than 50% 5 the decay

intensity of light passing through the 3 P8£O£§fR(SG)
light-transmtting region is increased in the

short-wavel ength side, and the anplitude of
interference light is decreased, thus the accuracy of

ﬂiéiﬁééﬁﬁ?f%ﬂ?&%ﬁﬁ#%@%ﬁgﬁéﬂ%@%ﬁﬁgf?@éhiéé “lo
tigHE Erap @Rict i RLPIRE R BrvbBihati PE49CRET80 006 or
corfRE ot SV HAF et A SR 5o Bhoe AT G 0l SR ess.
WA $i¢irhl AR ke A FrBES AR Bl is REer ERRR 6,
tna HECamiad O inthatly of e 3o rmbei Fhror an
. Q0%or nore, nore preferably 95% or nmore. \Wen the
light-fransmitting yegiowois incrapsed imdhgcshorcywayelength side,

detection of polishing endpoint and the accuracy of

andthe papdifuds of interferenpedight is decspasedsthus the

i nproved. The difference anong the respective |ight

~ accuraeynef deteetionr of padishiggtendpaing andrithe agcomacy ef
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t he wavel ength range of 500 to 700 nmis 5% or |ess,
mepsuifemzityoBfilor thicknes#htendht» Befrdeshmreak anong the
light transmttances at the respective wavel engths is
25 Thelightstramsmittanceasf tke iligldtrirsmittihgaepibanit
incident light 9 F-P05023TR(SG in spectronetrically

a warelleagtly did00 inm ishpedfeeably 70% omiicre. Whén the
enabl ing cal culation of accurate reflectance to
trah8fHi®¥Ence at a wavelength of 400 nm is higher than 70%, the
accuracy of detection of polishing endpoint and the accuracy of
measurement of film thickness can further be improved.

The light transmittance of the light-transmitting region
over the wavelength range of 500 to 700 nm is preferably 90% or
more, more preferably 95% or more. When the transmittance is
90% or more, the accuracy of detection of polishing endpoint and
the accuracy of measurement of film thickness can be extremely
improved.

The difference among the respective light transmittances of
the light-transmitting region over the wavelength range of 500 to
700 nm is 5% or less, 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
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detection accuracy. A second invention relates to a
pol i shing pad used in 5 chem cal nechani cal polishing
and having a polishing region and a _
light-transmitting region, wherein the thic n%%%o% TR{SG)
the light-transmtting regionis 0.5 to 4 nm and the
light transmttance of the light-transmtting region
over the wavel ength range of 600 to 700 nmis 80% or

in B8 gpieoBRAS hliISE AP AR PR ARG

30 BHEH AR bF A elh Sl pe b T

trapnsmttance in this wavel ength region is 80% or
det\‘f‘t?ib‘?“l‘ﬁcé’f'l‘raf’é’fl ected light can be obtained to inprove
t he accuracy, of 15 detection of fi) m.,thickpess., 6 Wien
theﬂ?ﬁﬁ?“ﬁﬁ%ﬂ?i’ ares tPMP&ﬁ?AHg%a ysed Bt ed
l'ight is decreased,  thus reducing the accuracy of
chemial marhanical palishingasd kaving aelishing regionand a
. the light transmttance of the |ight-transmtting
lightgrapsmittingregiane veliexein the dhickness of theo 20 nm
is preferably 90% or nore. The light transm ttance of
light¢ranspmittingragion; isg0/5% §0 ch mim, amd thierightnd second
inventions is the light transmttance of the
transytittance ofi the lighteyansmitting region owersthef 1 mm
or a thickness reduced to 1 mm GCenerally, the Iight

wavelemgtht tange of 50Q TocT@Ogem e B0AG iorgmmret he
thi ckness of the light-transmtting 10 F- PO5023TR( SG)

r egid genataliydisex ipolisiringaappatatieemdloes uBe wfis dasde

light transmttance is decreased as the thickness is
havingr £ aetdctidit lighthhaving an emission wavelength in the
vicinity of 600 to 700 nm as described above, so that when the
light transmittance in this wavelength region is 80% or more, high
reflected light can be obtained to improve the accuracy of
detection of film thickness. When the light transmittance is
lower than 80%, reflected light is decreased, thus reducing the
accuracy of detection of film thickness.

In the second invention, the light transmittance of the
light-transmitting region over the wavelength range of 600 to 700
nm is preferably 90% or more.

The light transmittance of the light-transmitting region in
the first and second inventions is the light transmittance of the
light-transmitting region having a thickness of 1 mm or a

thickness reduced to 1 mm. Generally, the light transmittance is

changed depending on the thickness of the light-transmitting

10



10

15

20

25

transmttance with the thickness fixed is calcul ated.
Athird invention relates to a polishing pad used in 5
chem cal nechanical polishing and having a polj shi
region and a light-transmtting region, mgrE?EH?EgR(SG)
light-transmtting region is arranged between the
central portion and the peripheral portion of the
pol i shing pad, and the length (D) of the
. oht e g . : . )

reé}bﬁ ctcroﬁﬁﬂkgbtﬂ?}eé La58h Pt BlekiGwf ?ﬁg%&ﬁ%@tkﬁg 111%1}15 th

ITéction is S or nore | onger

trefihplfiabES FLAGHIET ) Loe VABN i BB, o gne
b o AT e G580 BT 1
JER IR LS R T

waf.er duri polishjng, without contacting with only a
cheagyical H*—%%ﬂgnwaltmhﬁﬁm ,a%iaams a pelizhing regippand a
., uniformy  polished to inprove polishing L
lightrirapsnyitting region, ppherein ghe dight;teansmittingrregion is
nmeter is transferred suitably in the dianetrica
arrangeck betweentihe gentraleportionanddhe periphera partion of
regi on, 20 whereby the polishing profile of a |arge
theypolisiingrpadaand thenlengtho(Phofidle Hghtitnansmidting
endpoi nt of the polishing process can be accurately
regiod imathe \dipmiejrdcal direstibhds & timesa1 armytehldries than
the dianmetrical direction refers to the length of a
theolengiin (i ¢he circangierehnitiz, diveestiorg 25 t hrough the
center of gravity of the light-transmtting region and
11 RASdescsibidabovephedeingtht(y sktheligit-tRmsmitting
polishing pad to the peripheral portion of the

reghohiishthe diathetdi€dl ditectidd ik B tirheblor At Mdigdi0than

the length (L) in the circumferential direction, by which the
light-transmitting region contacts uniformly with the whole
surface of a wafer during polishing without contacting with only a
certain part of the wafer, and thus the wafer can be uniformly
polished to improve polishing characteristics. In polishing, a
laser interference meter is transferred suitably in the diametrical
direction within a range having the light-transmitting region,
whereby the polishing profile of a large area of the wafer can be
obtained, and thus the endpoint of the polishing process can be
accurately and easily judged.

As used herein, the length (D) in the diametrical direction
refers to the length of a portion where a straight line, passing

through the center of gravity of the light-transmitting region and
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region. The length (L) in the circunferenti al
direction refers to the length a portion where a
straight line, passing through the 5 center_.o '
of the light-transmtting regi on and being d {DO%%TMSG)
perpendi cul ar to a straight |ine connecting the center
of the polishing pad to the peripheral region of the
pol i shing pad, overlaps at the maxi num degree wth
Hectintthé ', plg iR ! '

cohnéc l%;%& Hitd t#flge go‘iﬂlﬂﬁ fd'ed fltﬂg.pter}'iﬁdfg?léahlge g

I nvent t ght-transmtti region rs

. r . Mis r .
pofoHETeASpARMNIET pRA YRR wie (E LEREGhngRi Al
er | ler h t he radpus _qt ol ishin ad
regifhe) Ae AREVELL) 193 ShchBbetRatia afilstioh 185 o
arranged between the cenjfral (tion 15 and the
th [t A POHIPR: Whede 4 ALraghF AR ePpstine iy ghiths
ofile of a .area of the wafer .can b .
cestigti ot fravity oh Phf Tight franemitien moeionng besne: e
l i ghci_-transm' tting regii,on Is grater than, or equal
pespsndiculap ko a straight line iconnrriing the ceatenpfidean e
that the olishing region is decreased and the
polishing pad tothspetiphegal zegivn of thedrolisbing mad.engt h
(D) of the light-transmtting region in the
overlapsmti the maximum dagregowith thedighttransmiittinghe
length (L) in the circunferential direction in the
regiohrd i nvention, the length in the dianetrical
direction is not sufficient, and the portion of a 25
waf dn tine ¢thiodinbentiomdile tight-transmitting reghon ds
limted to a 12 F-P05023TR(SG) predeterm ned range,
arrangetirtbstwéen dhieccéntralgotthienfandithe peripherabporbion of
wafer is insufficient, while when the length in the
the polishing pad. Generally, the diameter of a wafer is smaller

than the radius of a polishing pad, so that when the
light-transmitting region is arranged between the central portion
and the peripheral portion of the polishing pad, a polishing profile
of a large area of the wafer can be sufficiently obtained. While
when the length of the light-transmitting region is grater than, or
equal to, the radius of the polishing pad, it is unfavorable that the
polishing region is decreased and the efficiency of polishing is
reduced.

When the length (D} of the light-transmitting region in the
diametrical direction is not 3 times longer than the length (L) in
the circumferential direction in the third invention, the length in
the diametrical direction is not sufficient, and the portion of a

wafer which can be irradiated with a light beam is limited to a
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diametrical direction is nmade sufficiently |ong, the
length (L) in the circunferential direction is also
made | ong so that the 5 polishing region |s d

and the efficiency of polishing tends to be ?@é@?gﬁ§FSG’
In the third invention, the shape of the
light-transmtting region is preferably rectangul ar
fromthe viewpoi nt of easier production. 10 In the

pre]tclﬂl{?‘;mﬁ\éecﬂ'éﬁge, Lﬂa 1!195&9ttﬂe(%te%f&1$ﬂ f the Filgln thickness

[ ransm t Ion In rrca rec 1on

of me e ¥ inkugftc po+?s%§lers}\’ﬁﬂn¥ﬁﬁ 18pgth ?%?ter o
dmg%?f'fgﬁsﬁﬁcm#a?ﬁﬁ?e%f% SRt 1PpEnthedenEih () dn
end B Pl 35%§ta‘1ﬁm'ﬁhﬂﬁ% R

.S, j nsuffjcient, and ds to Dbe uneven.
Polﬁsl'é“ﬁ RES1GTL 1 deﬁq@ﬁs ‘gﬁEFHB WePSYg‘?féHP Fhlﬂﬂéﬁnds
é/ , the polishing reglon i s decreased, and thus the
to ke dpwWezriRE. of polishing tends to be | overed. At |east

one 20 light-transmtting region be present in the
pol ilghthe, third inventiom the ﬁrgnpe| ¢@§he lightstransmitting
regions may be arranged. Further, the scatter of the
region derpreferablyhrectangular frosnthei vigwpajngrof easier
preferably 100 mor less. In the first to third
productionons, materials for forming the 25 polishing
region and the light-transmtting region are
pr eflar the thind ikventioit MSengtlo (D) ofithene resin.
Preferably, the polyurethane resin as a material for
ligh btramgmiitiingalegibnnin theidiaméetdcahdinedtion 45 ireferably

1/4 to 1/2 relative to the diameter of a material to be polished.
When the length (D) is less than 1/4, the portion of a material to
be polished (wafer etc.) which can be irradiated with a light beam
is limited to a predetermined range, and thus the detection of the
film thickness of the wafer is insufficient, and polishing tends to
be uneven. On the other hand, when the length (D) is greater
than 1/2, the polishing region is decreased, and thus the
efficiency of polishing tends to be lowered. At least one
light-transmitting region may be present in the polishing pad, but
two or more light-transmitting regions may be arranged.

Further, thé scatter of the thickness of the
light-transmitting region is preferably 100 um or less.

In the first to third inventions, materials for forming the |

polishing region and the light-transmitting region are preferably
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resin as a material for formng the light-transmtting
region, conprise the sane kinds of organic

i socyanate, polyol and chain 5 extender. By._
constituting the polishing region and the F-POS023TR(SG)
light-transmtting region fromthe sane kinds of
materials, the polishing region and the
light-transmitting region, upon dressing treatnment of

a S ee
poft;ﬁ.{;rreggb h%c |e9Pngrﬁ?€%ﬂgS’é%g§?§§ﬂﬁ%&F kgi\ﬁ%{m;ngﬁg ace
. Shj . t her , hand en.the
mafertal ol toRini t5Y oifniRl 1ok 359 Hataoliiiethany,
. | fferent, degree. to deteriograte the
resth 3L B ARIEEraf fBr SoHORE e R trahrt Refhe Tolign,
har dne and_dressing.of the polishing regjion an h
com¥sie Fhe me R Bt Sentife Woevandth. ookl and shain
t he, sa 15 degree. In the first to,third_ inventions,
extender,, By Sonstituting the pRLishing fegion And theng
. Jegion is prefergbly non-foam Wen the materjal is
llgﬁ%gramltﬂmeglea from thesamee kinds ofswatesigls,the
accurate reflectance can be detected to inprove the
polighing regism apdothe dightjtransmitting region,wpomdressing
polishing. It is preferable that the surface of the
treatment ¢Eﬁbm‘ polishing pgide caa beidressedsto the sadne diagree
not have an uneven structure retaining and renew ng
thexebytachieming highi plasaritydor the sphale surfagecof the
unevenness is present on the surface of the 25
polishing padnsOn tthegotlker hamt, whenptliéy aremat flrmed from
slurry containing 14 F-P05023TR(SG additives such
theasame kindse ofmaterials, they ard dressed iinaddifferedit! défree
to cause light scattering and absorption to exert
to detdrierdte the planarity of the polishing pad. In this case, the

hardness and dressing of the polishing region and the
light-transmitting region are preferably regulated in the same
degree.

In the first to third inventions, the material for 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 endpoint of poliéhing.

It is preferable that the surface of the light-transmitting
region at the polishing side does not have an uneven structure
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
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detection accuracy. Preferably, the other surface of

the light-transmtting region does not have

macr oscopi ¢ surface 5 unevenness either. Thb§Pb§O23TR(SG)
because when macroscopi c surface unevenness 1S

present, |ight scattering easily occurs, which may

exert influence on detection accuracy. In the first to
third inventions, the material for formng the

o foni . . | .
ad@ S SO ED abRatfue MRS redifiba'th 163 ¢Olicabl Yortfon
. LShi j ' L.ded. Wi ry es. Al so,
to Ehubg Tt sedthily Shd BpRBPMRE s el ifENed ok
reterably 70 m leS e ferab 50 or |ess.
de@ietiSh HRcurheyy FrefFrauly, e PLRer 55otaes: of £be
. narity. j.s i npr.oveqd. 15 The specific grayit f the
tight-Fidhemieling MEISH does Diqt fiavh Tacrosgoiia. mirfirs, o
referably 0.7 tQ 0.9 g/crrB. V\hﬁn t he specific
ungyenpess eithex ThisinBscansevhenmacrbrgonic susface
surface Qf the thi hing region is_|owered to reduce
UNn¢YRNPL s i$ Rresenty gi\&j scattering,gasily;ogeusgy which, sy
the specific gravity is higher than 1.0 g/cn8, 20 the
exertipdiuence oncdetectiograeemragy.f ace of the polishing
region is decreased, and planarity is good, but the
r at dnothe fins§tionthirdninventions, thermatenial foe foamingsthe
of the fine-cell foamis preferably 45 to 65, nore
polishing negiom s finesoelli foami ns of Asker D hardness.
When 25 the Asker D hardness is |ess than 45, the

pl adarthey fust 4o thirdcinvemtidhsf-tke x0afde¢ sF)the polishing
polishing is decreased, while when the planarity is

regionattcthe polising side 1§ proavided ndthgadovest the
uniformty of an object of

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

The specific gravity of the fine-cell foam is preferably 0.5 to
1.0 g/cm3, more preferably 0.7 to 0.9 g/cm3. When the specific
gravity is less than 0.5 g/cm3, the strength of the surface of the
polishing region is lowered to reduce the planarity of an object of
polishing, while when the specific gravity is higher than 1.0 g/ecms3,
the number of fine cells on the surface of the polishing region is
decreased, and planarity is good, but the rate of polishing tends to
be decreased.

The hardness of the fine-cell foam is preferably 45 to 65°,

more preferably 45 to 60°, in terms of Asker D hardness. When

the Asker D hardness is Iess than 45°, the planarity of an object of
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polishing tends to be decreased. The conpressibility
of the fine-cell foamis preferably 0.5 to 5 5.0%

nore preferably 0.5 to 3.0% Wen the conpregs é) j
is in this range, both planarity and unifo?nﬂJ b%gﬁﬁi(se)

be satisfied. The conpressibility is a value
calculated fromthe foll ow ng equati on:
Conmpressibility (%9 = {(Ti - T2)/T1}x100 T1: the
. D £ _fLD]- CRl: ter,the.fine-cell foam
polighfiif I8 UedrcbEd; lie WA ReChlifty I Ffater B,
KP, 300 g/.cnP, fo 0 cond T2, the thickness, of
65%Ehq PlEngHEy 1 gy bot thecRfostiity| of ab SHISEE S
be in _the Tj s4ate is,)oaded with a stress of 180
po “{ﬁgﬁﬁdﬁ/t&é? efireg§edeconds. 15 The conpression
recqoyery of the fine-cell foamis preferably 50 to
1oo<%1hﬁ§f°énprew&aﬁw Oé‘dh%%mwllmawmr@éﬁﬁlﬂys%% to
recovery is_|less than 50% the thickness of the .
5.0%6; mox¢, greferably Q5 tg §-0%.c Wihen the fpmpxessibilityds
., during polishing is repeatedl applied onto the
in this gange, beth @ianammmdsmvyépmu y sfampbeisatisfied0 The
characteristics tends to be | owered. The conpression
comparessibility isa value cal¢ulatedefrom dinet folléwing wigquation:
equation: Conpression recovery (%9 =[(T3 - T2)/(T1 -
T2) [Campressibibikyt (fo)ck {EBF -0T2)/TE>ADO foam after the
fine-cell foam in a non-loaded state is |loaded with a

str &k othéthifhnesd dffinedell Ioafmafted tins fits-cellffoam
F- PO5023TR(SG T2: the thickness of the fine-cell

in 4 en-dbadedistaté iisdoadeld withinaitress df 30aP4 (300 g/cm?2)
the Ti state is |loaded with a stress of

for 60 seconds.

T2: the thickness of the fine-cell foam after the fine-cell
foam allowed to be in the T1 state is loaded with a stress of 180
KPa (1800 g/cm?2) for 60 seconds.

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

Compression recovery (%) = [(T3 - T2)/(T1 - T2)]x100

T1l: 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?)

for 60 seconds.
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180 KPa (1800 g/cnR) for 60 seconds. T3: the thickness

of the fine-cell foamafter the fine-cell foam 5

after allowed to be in the T2 state is kept

| oadi ng for 60 seconds and then | oaded mﬁt “bé@?ﬁ&gé(sg)
of 30 KPa (300 g/cn2) for 60 seconds. The storage

el astic nmodulus of the fine-cell foamat 40C at 1 Hz

is preferably 200 MPa or nore, nore preferably 250 MPa

k/g gﬂﬁ\ﬁﬁgaetsg %ﬂfe ‘éhﬁsf‘d e #ﬁtei finkS&e

than strengt ace 0
I
fodll MF* ﬂ?‘ a3 e s’i*?oé‘%%e A Hidh 4 Bl ot
rsyto the el astic nodul us
18@&?@5#@&63%3@&%5 CPREPr ne-cel | foam by
ap nuso ve 1 i bra nwth at jle
TaCEh¥ ifckods %dﬁ%ﬁfm sl ianincats n@ﬂaﬁneméff?p
rd.inventio ate to netho pr.oduci ng_a
afte AEER Loche du\khe. T2, Fiake BokpPT SLhgus IeBARE for 60
poI | Shlpng t he surface of a sem conductor wafer w th
them loadedwith astaess 9f 30 KPnIBOO g/ cm?) for
DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic
60 isecoadsat i on showi ng one exanple of a conventional
pol i shing apparatus used in CVP polishing. Fig. 2 is a
schéripe istovagevedasticmgodwdus of the fufe-gelsioauhi ath#05C at
pad having a conventional light-transmtting region.
1 Hz is-prefabIR ) MPagmr more, anere greferablyc256MBangr
anot her exanple of a polishing pad having a
mocenvVhenridie stapuge elastic modylus §s dess than 200 MPa,
the strength of the surface of the polishing region is lowered and
the planarity of an object of polishing tends to be reduced. The
storage elastic modulus refers to the elastic modulus determined
by measuring the fine-cell foam by applying sinusoidal wave
vibration with a tensile testing jig in a dynamic viscoelastometer.
The first to third inventions relate to a method of
producing a semiconductor device, which comprises a step of

polishing the surface of a semiconductor wafer with the polishing

pad described above.

BRIEF DESCRIPTION OF THE DRAWINGS

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

Fig. 2 is a schematic view showing one example of a

polishing pad having a conventional light-transmitting region.
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Fig. 4 is a schematic view show ng one exanple of the
pol i shing pad having a light-transmtting region in
the third 5 invention. Fig. 5 is a schematig yj
show ng anot her exanple of the polishing pgdghgw%RSSG)
light-transmtting region in the third invention.
Fig. 6 is a schematic view show ng anot her exanpl e of
the 10 polishing pad having a light-transmtting
r egi i : Ny ti i . .
. 3id Dot tid PIEW dBwidig &&omet?eéééo@%gg%&

sect VI ew SNoOW ng one exanp

: t : mat. c
poliGfif e bREATER coR¥eHkiqi fafls thaninfis S fich.
pol i,sh) ng.pad qgf the.present, inyention. Fig..9 is a
bondiige i BcacHamatil WiPE Rna e ooé xantile et Eod
. pol i shi ng, pad Qf e presepnt inventipon. Fig., 10 is
polisEifi pad hatisté o fent Frafseithing foslm & the st of
. _the,polishing pad of the present invention. 20 Fig. 11
I“We§ﬁé Bchematic vi ew showi ng the polishing pad in
Comparative Exanple 3. Fig. 12 js a schematic
il 2 198 sehematicpiew,shawing angtheyrexampleiof the
appar at us having the endpoi nt sensing apparatus of
polmﬁlqg padnhaving ptlight-transmittingsoemion Bothepddrd VODE
FOR CARRYI NG OUT THE | NVENTI ON The polishing pad in
invemdions st to third inventions has a

Fig. 6 is a schematic view showing another example of the
polishing pad having a light-transmitting region in the. third
invention.

Fig. 7 is a schematic sectional view showing one example of
the polishing pad of the present invention.

Fig. 8 is a schematic sectional view showing another
example of the polishing pad of the present invention.

Fig. 9 is a schematic sectional view showing another
example of the polishing pad of the present invention.

Fig. 10 is a schematic sectional view showing another
example of the polishing pad of the present invention.

Fig. 11 is a schematic view showing the polishing pad in
Comparative Example 3.

‘Fig. 12 is a schematic illustration showing one example of a
CMP polishing apparatus having the endpoint sensing apparatus of

the present invention.
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polishing region and a light-transmtting region. The
material for formng the light-transmtting region in

5 the polishing pad of the first invention Ls
particularly Iimted insofar as the |ight # P8§623TR 56
transm ttance over the wavel ength range of 400 to 700
nmis 50%or nore. The material for formng the

l'ight- transnitting region in the polishing pad of the

BE?E(S: r as ﬁhka{tl trans %@gﬂ@iﬁ%@d*gj E/\g\ollel engt h
for 1 %ﬁ%% f’. diE1ae BHE B CiRiEsese

P°‘S§4‘i S%hlﬁg X %?E@'E IE’E)%F(P]IS’!PS %ntglf‘g%ilﬁ%ynﬂﬁe one
mﬁt@%ﬁw TSRS Byt FaPlr o s s

en th ht trapsmttance is |ess, than 10%
the BPF’@X‘?E& pad g the,figst invention is notpartisrlary dimited
slurry fed durlng pol i shing and dressing trace, thus
inspfan ap the Hehidransmyitsancaavan the wavelengthrangeof
or making detection infeasible. 20 The nmaterial for
400 4on79Q nmeis BGR6 anrmesei tting region includes, for
exanpl e, pol yurethane resin, polyester resin,
pol yEine anatesiah fonfovhﬁngrtém' Hghpdiransmithing regiom in
hal ogenated resin (polyvinyl chloride,
theppoblishingfpad of dhieyserend [invewtionh iis aret pattieulady
etc.), polystyrene, olefinic resin (polyethylene, 25
limjted inspfircas thedight ¢panyniietince odeptlicotaveléngth
resin. These 19 F-P05023TR(SG nay be used al one or

range of 600 té 00 nidsBOY6E thbpecof . It is preferable
to use the formng material used in the polishing

r egiTHe material for forming the light-transmitting region in

the polishing pad of the third invention is not particularly limited,
but is preferably the one having a light transmittance of 10% or
more in the measurement wavelength range (generally 400 to 700
nm)., When the light transmittance is less than 10%, reflected
light is decreased due to the influence of slurry fed during
polishing and dressing trace, thus reducing the accuracy of
detection of film thickness or making detection infeasible.

The material for forming the light-transmitting region
includes, for example, polyurethane resin, polyester resin,
polyamide resin, acrylic resin, polycarbonate resin, halogenated
resin (polyvinyl chloride, polytetrafluoroethylene, polyvinylidene
fluoride etc.), polystyrene, olefinic resin (polyethylene,

polypropylene etc.), epoxy resin and photosensitive resin. These
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and a material having physical properties simlar to
those of the polishing region. Particularly,

pol yur et hane resin having high 5 abrasion r§§$§5€%ng(SG)

capabl e of suppressing the |light scattering o
light-transmtting region due to dressing trace during
polishing is desirable. The pol yurethane resin

conpri ses an organic isocyanate, a polyol conpound

eSS SRR U P E RO NBRRES. 11

pre%hé@%\/ %E e u%? Bfﬂiggex%lt@fali e dinh scﬂ%yggﬁtsﬁing region

enyl fret hane i'socyanate,

WA - di | net hame .dij socyanate, .1..5-n hal en
andya ' mlloRHl HaVie BRYotEAL PROURERES siatar B ShoRg ek the

dij socyanate, R-xvlylene diisocygnate, 15 xyl yl. e
polip bl {apfd Parbichlaglye polanrefigng sestn Habing wizh

1, 4-cycl phexan diis anate, 4,4 -di [ ohexyl net hane
abrgsfot Searalancs CaBRBIC, AL SHPIrGESinE e JHENt Matieriag of

be used alopne or as _a mixture of two or nore thereof.
therﬁsﬂﬁsfasmé%m gegion duete dressing srare dagingt he 20

i socyanat e conpounds descri bed above but al so
polishing imdesinadile. (trifunctional or nore) _

pol yi socyanat e conpounds. As the nultifunctiona

i sodShe podyusethane sesbe cosupriseN an ergahic isoeyahgte, a

Bayer Ltd.) and a series of diisocyanate adduct

polyolpamgpgeundiand & ehaiadextearderof Dur anate (Asabhi
Kasei 25 Corporation) are comercially avail abl e.

Bec &lse organic isdeyinatsS intRides 2(4-ftobdéhertisarydikite,
pol yi socyanat e conpound, when used singly in '
2,6stoluesre diikpcganatepRyPediphénghilethage diifocyifate,

pol yi socyanat e
2,4’-diphenylmethane diisocyanate, 4,4’-diphenylmethane
diisocyanate, 1,5-naphthalene diisocyanate, p-phenylene
diisocyanate, m-phenylene diisocyanate, p-xylylene diisocyanate,
m-xylylene diisocyanate, hexamethylene diisocyanate
1,4-cyclohexan diisocyanate, 4,4’-dicyclohexylmethane
diisocyanate, isophorone diisocyanate etc. These may be used
alone or as a mixture of two or more thereof.

The usable organic isocyanate includes not only the
isocyanate compounds described above but also multifunctional
(trifunctional or more) polyisocyanate compounds. As the
multifunctional isocyanate compounds, Desmodule-N
(manufactured by Bayer Ltd.) and a series of diisocyanate adduct

compounds under the trade name of Duranate (Asahi Kasei

Corporation) are commercially available. Because the
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conmpound is used preferably by adding it to the

di | socyanate conpound. 5 The polyol includes

pol yet her polyols represented by polytetr

et her glycol, polyester polyols representegggﬁggbfng(SG)
pol ybut yl ene adi pate, pol yester polycarbonate polyols
exenplified by reaction products of polyester glycols
such as pol ycaprol actone pol yol and pol ycaprol act one

PR B BB AR i vy
n %g*éfe%%%%?{ép%%ﬁ%&rw%zﬂs A
co BB el bt BB 0 e W B e aREC”

carbonate. These may be used singly or as a 15 m xture

congp or nore thereof The pol yol includes not only
t he ove poI 3@; al so | ow nol ecul ar-wei g
poI y’ﬁh% ralypl pRivethexpolyal szran@ﬁynéﬂé by

gl ycol, 1, 3- propylene gl ycol, 1,4-butane dio
polytetrametbylene ethesglicol, polxaster palyols reprssented by
di met hanol, 20 3-nethyl -1, 5-pentane diol, diethylene
polybptylene adipaye cpolygstesi polycatbonate polyots pxenplified
benzene etc. The chain extender includes
by reactioncproducte ofpolyester glycolstsuch eshydlyeaprojactone
1, 2- propyl ene glycol, 1, 3-propyl ene glycol,

polyol-and polycaprolatténeaxiticalicylenecaflsonyte, poly@ster5
1, 4- cycl ohexane di net hanol, 3-nethyl-1,5-pentane diol,

POSLITLOIME P obLeat by sastag st gt
withoh WAl fivalén't Bledhel 4ndoldiitingithE Pésulting reaction
mixture with an organic dicarboxylic acid, and polycarbonate
polyols obtained by ester exchange reaction of a polyhydroxyl
compound with aryl carbonate. These may be used singly or as a
mixture of two or more thereof.

The polyol includes not only the above polyols but also
low-molecular-weight polyols such as ethylene glycol,
1,2-propylene glycol, 1,3-propylene glycol, 1,4-butane diol,
1,6-hexane diol, neopentyl! glycol, 1,4-cyclohexane dimethanol,
3-methyl-1,5-pentane diol, diethylene glycol, triethylene glycol,
1,4-bis{2-hydroxyethoxy) benzene etc. |

The chain extender includes low-molecular-weight polyols
such as ethylene glycol, 1,2-propylene glycol, 1,3-propylene glycol,
1,4-butane diol, 1,6-hexane diol, neopentyl glycol,

1,4-cyclohexane dimethanol, 3-methyl-1,5-pentane diol,
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ol uene di am ne, 3,5-diethyl-2,4-toluene di am ne,

-di - sec- butyl -di am nodi phenyl net hane,

- di am nodi phenyl 5 met hane,

- di chl or o- 4, 4' - di ami nodi pheny! met hane, £~ F0°023TR(SG)
,2',3,3 -tetrachl oro-4, 4' -di am nodi phenyl net hane,

4,4" -di am no-3, 3" -diethyl-5,5"-di net hyl di phenyl

net hane, 3,3'-diethyl-4,4"-di am nodi phenyl nethane,

e BT B SRR S iboothons
bexﬁf%«} %t@?e?qg {ﬁ&g?ﬂ%tbtieelﬁnéﬁgﬁeasg 2 fﬁtﬁél,xene | diamine,
2 éseauidfid flaflfe, 55 e % dccolsenia dlaitupier,

.nane 1.2-bi s(2-anm nophenylthio) e ne, ., ]
4,4 syl A npPhaRT] Tk thanen 43 dlaninodipheny!
5- bi t hi 0) -2, 4-tol uen di am ne etc. These

m nﬁe%{'gg'ﬁéi‘iﬂqﬁ%f'%a’&‘ﬁpﬂfﬂkﬁnﬂ mekhame, nore
thereof . However  the polyanmine is often colored by
2,2’ 3 8( tetraghioret 4’ diaminediphenyl methanesol ored, and
thus the polyanmine is blended preferably in such a

4,4’ igmined, shdighys: 5 5" dirapthy] dipheoyhmethanc,
transmttance are not deteriorated. Wen the conpound
3,3 raliethylkd, 41-diaminodiphenyl hoethanep i s used, the
light transmttance in the short-wavel ength side tends
4,4¢ gnpthylne-bis-anethytanthsanyhitegonpound is preferably
not used, but nay be blended in such a range that the
4,4’ -anethylene-biswintbranglicacit 4@ -diantinsdigitechyl’gulfone,
F- PO5023TR(SG The proportion of the organic
N,N’sdicgéc-butylippheeiplehe adidiife,chai n extender in the
pol yur et hane resin can be changed

4,4’-methylene-bis(3-chloro-2,6-diethylamine),

-1

2,6
4,4
4,4
3,3
2

3,3’-dichloro-4,4’-diamino-5,5’-diethyl diphenyl methane,
1,2-bis(2-aminophenyithio) ethane, trimethylene
glycol-di-p-aminobenzoate, 3,5-bis(methylthio}-2,4-toluene
diamine etc. These may be used singly or as a mixture of two or
more thercof. However, the polyamine is often colored by itself,
and resin using the same is also colored, and thus the polyamine
is blended preferably in such a range that the physical properties
and light transmittance are not deteriorated. When the
compound having an éromatic hydrocarbon group is used, the
light transmittance in the short-wavelength side tends to be
decreased, and thus such compound is preferably not used, but
may be blended in such a range that the required transmittance is

not deteriorated.
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suitably depending on their respective nol ecul ar

wei ghts, desired physical properties of the
light-transmtting region produced 5 therefyro

To allow the light-transmtting region to a%ﬁ?@%@égT%éSG)
above properties, the ratio of the nunber of

i socyanate groups of the organic isocyanate to the
nunber of functional groups in total (hydroxyl group

"I S e Bk by BB
ol R A P A e SR B >
oolBFb erRni Byl WS R AGh et
MAETEERCH N E AN

met hod or a qne-shot nethod, but the prepol ymer mnethod
thegefram, eis. | In pllow thedightriransmitting region to achieve
synt hesi zed previ ouslé/_ froman organic isocyanate and
the abave dirapertiesmtthe mtip oﬁtbhammgmafdraoqy@nate groups
eneral ly used. When a commercially 20 avail abl e
of t%'g@oysaa ¢ isecyanate o hhepoumber pf functivrabgroups in
organi c i socyanate and a polyol can be adapted to the
totgl {spdroxyhgeonp onamine gromp) in theppoljiailtamwd thecchaixn
in the prepolyner nmethod, to polynerize the
extender ist preferablyd 0L 95 ttocl (I B smdre preferably 0.99 toha.10.
nmet hod of preparing the light-transmtting region is
23 IO polpurétiane resimean belpolymétietdasly kivwiahe
light-transmitting region can be prepared according
urethaiitt Atlting fe¢haiyidiesich adarmeleiy method, a solution

method etc., but in consideration of cost and working atmosphere,
the polyurethane resin is formed preferably by the melting
method.

The polyurethane resin can be produced by a prepolymer
method or a one-shot method, but the prepolymer method
wherein an isocyanate-terminated prepolymer synthesized
previously from an organic isocyanate and a polyol is reacted with
a chain extender is generally used. When a commercially
available isocyanate-terminated prepolymer produced from an
organic isocyanate and a polyol can be adapted to the present
invention, the commercial product can be used in the prepolymer
method, to polymerize the polyurethane used in the present
invention.

The method of preparing the light-transmitting region is
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nmet hod wherein a bl ock of pol yurethane resin produced
by the nethod described above is cut in a
predeterm ned thickness by a 5 slicer in a ha

systemor a planing system a nethod that ?ﬁ€g$@%%TR(SG)
casting resin into a nold having a cavity of
predeterm ned thickness and then curing the resin, a
nmet hod of using coating techni ques and sheet nol di ng

4@l 13 e
nof PERicHRRy Bnfitol Gnd PAE uAHERlIRRTIRE LB Sl Be
C s (XoTgTHl togl
prejflrefiadotdifl o SaESaS Willoh Hing 5t °For ampls, a
| iSh . i nd.i.h curacy. of sur of
mePRpif PRI HE AP of HonkHFo BEERE 1641 priiedd PR dhe
terikal hefqre mxing s, sufficiently repmoved under
mefhod deseribied Ahots id Gutdn & predetermibed thickness by e
a usual sed stirring blgde,m xer, the mxture is
st B ndndSR SHRtomn iF A BIBBINE SYSpM A FRF thad St
., ag not to, permt bubbles to be incorporated into it
involves casting repinsinte armold havingja cawit¥iaf; ring step
is also preferably conducted under reduced pressure.
pregietgrminedqsthicknassandthen guring $hesresin, aomethed of
.m xed even in high rotation, and thus a nethod of
using ¢oating technriguesand sheetsimolding techniques, atcoare
preferable. In the first and second inventions, the
useshapWhenithere agé bubhlesiighthe lightyttansmittingaegion,
not particularly limted, but are preferably simlar
thet decay affwafiected Hght hdcdmes ignifigant duetdlight
pol i shing region. 24 F-P05023TR(SG In the third
scattering, thust hahi¢igig the aretrhoyef detéctionSoNPblishing
particularly limted insofar as the length (D) in the
endpsiiitt dhddhe accuracy of measurement of film thickness.

Accordingly, gas contained in the material before mixing is
sufficiently removed under reduced pressure at 10 Torr or less.
In the case of a usually used stirring blade mixer, the mixture is

stirred at a revolution number of 100 rpm or less so as not to

permit bubbles to be incorporated into it in the stirring step after

mixing. The stirring step is also preferably conducted under
reduced pressure. When a rotating mixer is used, bubbles are
hardly mixed even in high rotation, and thus a method of stirring
and defoaming by using this mixer is also preferable.

In the first and second inventions, the shape and size of
the light-transmitting region are not particularly limited, but are
preferably similar to the shape and size of the opening of the

polishing region.
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direction is 3 tinmes or nore |onger than the | ength
(L) of the polishing pad in the circunferentia
direction, and specifically the 5 shapes shews,i

Figs. 4 to 6 can be nentioned. In the firstp2€%5@%?$%(SG)
i nventions, the thickness of the light-transmtting
region is not particularly limted, but is preferably
equal to, or snaller than, the thickness of the

pol igphtne thﬁf‘&iiﬁ{}ﬁnm, t é#lﬂjiféﬂﬁﬁﬁﬁﬁ%irggﬁﬁ% t

is thicker than the 10 'polisiing region, a ] ect o

e hi e i . : Fad, S

pastiulily S e f IRAGHAr e Lhe 1EATAD) HOLES dlubi i ical

. r [ a‘ﬂﬁ sl ) n
dlr%ﬁfe%éggso%dﬁﬁ]%%? P‘%%?Eolﬁg'lg%g 0 é?’ﬁkalﬁgl g@, 9 h@ﬁ?ﬁ tclfmess
Li i .11 [ i Q519 4

polfonbilf parith the e tteHnf Bl dRetbion pid spelifigaly the
t hi ckpess of g.he Light-transmtti region is

shapes §ﬁgmﬂ/1’éd{}5§' f‘o&’ gr"%ﬂgﬁ gfe’fﬁgi‘?‘,e%?he t hi ckness of
the_ palishing reaion, ,Wien, the light-fransmtti
F oganthe Hief hasf Thiris waveBtione, St balcpess obhe

. Object of éqol i shing may be dapmged by its raised

lightsransmitting trgirdnisgot aartiiiarieimited, hytels 20
the light-transmtti nﬂ region is too thin, durabil i-tﬂ/-

preferahly equal to; or smaller than, thethickness of fhe polishing
thereon to reduce detection sensitivity. In the first

region; hWhenthenlightstransmifting segion isdhicker tban the
the light-transmtting region is preferably 100 m or

polishing region,xn whjéct alfipolishingis dewsaged by itsl mised

- preferably 30 mor |less. 25 F-P05023TR(SG When the

regicntdwringf polishimg cénamsobjedt ofpolishing (Gafer) heayybe
undul ation is caused to generate portions different in

remtocedifioim agsupporting stand (polishing head).

In the second invention, on the other hand, the thickness
of the light-transmitting region is 0.5 to 4 mm, preferably 0.6 to
3.5 mm. This is because the thickness of the light-transmitting
region is preferably equal to, or smaller than, the thickness of the
polishing region. When the light-transmitting region is thicker
than the polishing region, an object of polishing may be damaged
by its raised region during polishing. On the other hand, when
the light-transmitting region is too thin, durability is insufficient,
and slurry is easily retained thereon to reduce detection
sensitivity.

In the first to third inventions, the scatter of the thickness

of the light-transmitting region is preferably 100 pm or less, more

preferably 50 um or less, particularly preferably 30 um or less.
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state with an object of polishing, thus influencing

polishing characteristics (in-plane uniformty and

pl anari zing property etc.). 5 Particularly, W

light-transmtting region is non-foan1mhiIeFm?§§O£§$R(SG)

polishing region is fine-cell foam the hardness of

the light-transmtting region is considerably higher

than the hardness of the polishing region, and thus
WHE the dPEF of e PSR iohighdiP B IR 106 Tin) Jaddt?

transm reg| on on PO

uniffth3e %4*'&?#3%? ?“81“%?1 diffieiing csntacting
stafRIH B hiefE A 5 Jistf ,a*clau% Grpsine ol ifine

redet er.mi conduct e

ch 8F  fin-pladsietormity a3 %prT’%‘f'ﬁ;ﬁbng pigperty ctc..
i h
PastiCn By s wihl ERe Qagskégmwﬁbtltnsh@e gify isponsam mbite

r ferabl | owe When the surface roughness is
thenpgﬁl lﬁsur&awnuﬁ neicell foamy the hardneseafthm t he
surface of the |light-transmtting region, thus
light-gransmittingsragipanisccongidarably Sthhgl’d'étﬂétthgrhardness
accuracy. The material for form ng the polishing
of the pelishingxegiond and thusithesinfluenge of the scatter of
~insofar as it is usually used as the material of a
thepthickness ofigbe light-transhdt{ingsregiomonrpolishing
fine-cell foamis preferably used. Wen the fine-cell
chdmateristicetends torlye Higher than ehat efdthenthidlimesy of
the surface to increase the rate of 26 F-P05023TR(SG
theppblishing. refienmaterial for formng the polishing
region includes, for

The method of suppressing the scatter of thickness

- includes a method of buffing the surface of a sheet having a

predetermined thickness. Buffing is conducted preferably
stepwise by using polishing sheets different in grain size. When
the light-transmitting region is subjected to buffing, the surface
roughness is preferably lower. When the surface roughness is
high, incident light is irregularly reflected on the surface of the
light-transmitting region, thus reducing transmittance and
reducing detection accuracy, |

The material for forming the polishing region can be used
without particular limitation insofar as it is usually used as the |
material of a polishing layer, but in the present invention, fine-cell
foam is preferably used. When the fine-cell foam is used, slurry

can be retained on cells of the surface to increase the rate of
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exanpl e, pol yuret hane resin, polyester resin,

pol yam de resin, acrylic resin, polycarbonate resin,

hal ogenat ed resin (polyvinyl 5 chloride, F-PO5023TR (SG)

pol yt etraf | uor oet hyl ene, pol yvinylidene fluoridé

etc.), polystyrene, olefinic resin (polyethylene,

pol ypropyl ene etc.), epoxy resin, and photosensitive

resin. These nay be used alone or as a m xture of two
poﬁé? e thereof. The material for formng the

pol 1 shing region may have a conposition identica

Wi t r ' fe fs S
'\ griaf matefial oGf Wimifgind BolisRink Megiop inqiudes. for
i al t.hat of t.ne | i.Qht.transsttin [ egion
xRt Polledthing kst 2o siot FRSR, woPRmidl s,
ferial because it is excellent i rasi o .
acryig tedin, SeIvsatppate TSl hafmenated HEsin halzvin!
physi cal . properti es hangi he ., conpgsit|on of
chidflde  BotftetPelinoroetlylents Oy lidens Auoride etc.),
conpri ses oy ganic | sQcyapate, a ol yol .and a chain
P°1¥§Fn§%‘é?z olgttnigy minﬁaﬁﬁﬁiﬁ@weﬁm@mpm etc.),
particularlé limted, and 20 for_exanple, the organic
epOxy, £¢simy and photasensitiyecresin. h Thessmay, be. used alone
pol yol used is not particularly limted, and for
or as anmixture jof twe g mesethereofapThe matesialdon farming
The nunber-average nol ecul ar wei ght of the polyol is
thenpolishing negionymay hawe medompositionidentixal ywithg ar
500 to 2000, nore preferably 500 27 F-P05023TR(SG
differenSfvoni, tinat b€ thedighttranéniibting segiomn, but is
characteristics and the |ike of the resulting
prefierablyctihe samé\imatérial as rthat-off thedight-transmitting
region.

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

The polyurethane resin comprises an organic isocyanate, a
polyol and a chain extender.

The organic isocyanate used is not particularly limited, and
for example, the organic isocyanate described above can be
mentioned.

The polyol used is not particularly limited, and for example,
the polyol described above can be mentioned. The

number-average molecular weight of the polyol is not particularly

limited, but is preferably about 500 to 2000, more preferably 500
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nol ecul ar weight is |ess than 500, the pol yurethane

obtai ned therefrom does not have sufficient elastic
characteristics, thus 5 becoming a brittle pc

Accordi ngly, a polishing pad produced fronft q£E£3TR(SG)
pol yurethane is rigid to cause scratch of the

pol i shed surface of an object of polishing. Further,
because of easy abrasion, such pol yurethane is not

to S50 5BbE chE b oint S BRL Wi b RISGHIYs Bad B
S, Bl o BbEhe iRV pRShALE SYRERe
SR SH4EEH 1 S P SO0 5Bt 2binea
RS Ghed e Rl B ke, pe

the polyol, used is preferably less than 1.9, mpre
beq&remaogyltifezpelym@gs. Acgardinghn § polishinggpad
nol ecul ar-wei ght distribution of 1.9 or nore, the
produned fxamcthisipelyarethane: iscrigid deceausesgoateh of the
el asticity) of polyurethane obtained therefromis
polishked susfacend an object of polishing. pBatdes, becaushi of
pol yur et hane shows a great difference in hardness
easgmﬁmsignofswlapplwtqt)hmwuiqtg)mferablep&oanmim
Because frictional heat is generated between the
vieppoialtiofjtipadongevity obthetpaxl. pOn the miheriitand, when
tenperature of the polishing pad during polishing is
thechanglber-atetageimgleculabaveightois higher thana2000j sti cs
are unfavorably changed. The 28 F-P05023TR(SG

polsecuat ana st uecgstoptot
polisingPpadypAEHucEd fedmh this polyurethane tends to be inferior
in planarizing property.

The molecular-weight distribution (weight-average
molecular weight/number-average molecular weight) of the polyol
used is preferably less than 1.9, more preferably 1.7 or less.

When a polyol having a molecular-weight distribution of 1.9 or
more, the temperature dependence of the hardness (modulus of
elasticity) of polyurethane obtained therefrom is increased, and a

polishing pad produced from this polyurethane shows a great

difference in hardness (modulus of elasticity) depending on

. temperature. Because frictional heat is generated between the

polishing pad and an object of polishing, the temperature of the
polishing pad during polishing is changed. Accordingly, the

polishing characteristics are unfavorably changed. The
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As the polyol, not only the high-nolecular polyols

nmenti oned above, but al so | ow nol ecul ar pol yol s such

as ethylene 5 glycol, 1,2-propylene glycol_

1, 3-propyl ene glycol, 1,4-butane diol, 1,6- e%%%%ZBTR(SG)
di ol , neopentyl glycol, "1, 4-cycl ohexane di nethanol,
3-net hyl -1, 5- pentane diol, diethylene glycol,
triethylene gl ycol, 1, 4-bis(2-hydroxyethoxy) benzene.

mef0uht ?EE%#'%?‘?%‘%FT%%%@#?S?“ by Heddiidh for EiSmple with a

GPEVIRICEE yaine st Rinre BRCE (OB eV ien VRN 0,
EZ??‘E%?ﬁssP@yeﬁ” Conty vt B HcRralar B Lene

megllt?pnr]l thgqoaﬁ?\ﬁ ha %(g“n 15 dl ﬁesuc% as ethylene

am no yI
glvsob ig eﬁpawgelﬁ yapﬁﬁi%argnzme glzeolyJo4-butane diol,
2, 6-di chl or o- p- phenyl ene di am ne, 4,4'-nethyl ene
,6bhg§gng @qq}hpgppgmtyi géycol 1,4- cyclohexane imethanol,
3,3 -tetrachl oro-4, 4' -di am nodi phenyl net hane,
3- mehhyhleﬁnmtam; dtnletdiythslesle glmlh;tnejﬂmenylglmol
net hane, 3, 3'-diethyl-4,4"-di am nodi phenyl nethane,
1 44bls(2dud|§ngﬂ;hm:gt)m:mg¢ngncanm gimaltaneously used.
4, 4' - met hyl ene- bi s-anthranyl i c acid,
4, 4"The aaticodf therhyighsmoélecalar component to the
N, N - di - sec-butyl - p- phenyl ene di am ne, :
lowimblecuday comeponeit-inhtie paly6l is detgrmined)depénding
3,3 -dichloro-4,4"-diamno-5,5" -di et hyl diphenyl
on chiapaoteristieshrddifived 0N £He polishing region produced
1, 2-bi s(2-am nophenyl t hi 0) ethane, trinmethyl ene
thegkhitih: di - p- am nobenzoat e,
3, 5-bi s(net hyl thio)-2, 4-tol uene
The chain extender includes 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, 2,6-dichloro-p-phenylene diamine, 4,4’-methylene
bis(2,3-dichloroaniline), 2,2°,3,3’-tetrachloro-4,4’-diaminodiphenyl
methane, 4,4°-diamino-3,3’-diethyl-5,5’-dimethyl diphenyl
methane, 3,3’-diethyl-4,4’-diaminodiphenyl methane,
4,4’-methylene-bis-methyl anthranylate,
4,4’-methylene-bis-anthranylic acid, 4,4’-diaminodiphenyl sulfone,
N,N’-di-sec-butyl-p-phenylene diamine,
4,4’-methylene-bis{3-chloro-2,6-diethylamine),

3,3’-dichloro-4,4’-diamino-5,5’-diethyl diphenyl methane,
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diam ne etc., or the above-described | ow nol ecul ar

pol yols. These may be used singly or as a m xture of
two or nore thereof. 5 The proportion of thg_ i

i socyanate, the polyol and the chain extengegégﬁg%ﬁ%(SG)
pol yur et hane resin can be changed suitably depending

on their respective nol ecul ar wei ghts, desired

physi cal properties of the polishing region produced

1208, Lalfhopioimifi) Vs SBRONIRRL. DS ot

t CV. ni c
ety oLl A has AR ST b AR Rl 2 PE B (o1
hydroxyl qr am RO_gr.ou in_th | yol .and the
aiagpifid 6, o PE aboVS B8Pt 19 ehBfe filak Boriets.
referally 0.99,to,1.10. The,pol yurethane resin can b
ThESS wieE P yopASnBIE ofchs aomsfitute pELay BEangss Beraot
stabilizer such as anti oxj dant etc., sur f act ant,
a | URe PIRPOTEIQR ¥ , OLE3R1q isocyanats, thepolyoland
ot her additives may be added if necessary to the
the,ghpin extender insthe pplgusethaae gesin cam be changed ne
ol yurethane resin 20 includes, but is not limted to,
suitablst depestlingrmgheir respective mplecularcweights, desired
form ng foam by nmechani cal foam ng, chem cal foam ng
physical properhieshofithe polishitigmegiamepreduceddherefitome
mechani cal foam ng net hod using an active hydrogen
etcgr A obtain thel polishing regdion etweltent bopelishing of a
pol yal kyl 25 sil oxane/ pol yet her copol ynmer is nore
chaqmaeteriztics, the riatio éDthe RAMMDSTR{IASo cyirnateqgeoupss of
surfactant, SH 192 (Toray Dow Corning Silicone Co.,
thel brganitaisdoyamitel to ¢He atumbEred £ faht tiotRiloubs in total

(hydroxyl group + amino group) in the polyol and the chain

extender is preferably 0.95 to 1.15, more preferably 0.99 to 1.10.

The polyurethane resin can be produced by the same
method as described above. A stabilizer such as an antioxidant
etc., a surfactant, a lubricant, a pigment, a filler, an antistatic and
other additives may be added if necessary to the polyurethane
resin.

The 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
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An exanpl e of the nethod of produci ng cl osed- cel
pol yur et hane foam used in the polishing region is
descri bed below. 5 The nethod of producing_s
pol yur et hane foam has the follow ng steps.F(g§E023TR(SG)
Stirring step of preparing a cell dispersion of an
i socyanate-term nated prepol ynmer A silicone-based
surfactant is added to an 10 i socyanate-term nated
: ) ' | ' t | ner
sxl%g?%féxgE& sﬁﬂ&‘agﬂﬁ{ 53 f9§r\|'l‘§ﬁ'§§(t D8 Cothiing $fiiddId o.,

Ir'spersed as ’fine cel orma ce

e S 5 g0 e RO SR . S
| [ f | t.ed -.h [
R o Bl B B
po R4 S48 BURBRARE SRl ke o,
Sk P R BB s B

and heat-cured. The inert gas used for formng fine
follawing steps.cf erabl y not conbustible, and is
specifically nitrogen, oxygen, a carbon dioxide gas,
(1) Stivningstepsof prepaniang amelhdispexsionefian ni xed gas
thereof, and the air dried to renove water is nost
isopyaneteitermimatedpprapalymes cost. 31 F- PO5023TR(SG
As a stirrer for dispersing the silicone-based
sur fAasiliconedrasedsupfactanydsaiddéd toiaxat ed prepol yner
to form
isocyanate-terminated prepolymer and stirred in an inert gas, and

the inert gas is dispefsed as fine cells to form a cell dispersion.
When the isocyanate-terminated prepolymer is in a solid form at
ordinary temperatures, the prepolymer is used after melted by
pre-heating to a suitable temperature.

(2) Step of mixing a curing agent (chain extender)

A chain extender is added to, and mixed with, the cell
dispersion under stirring.
(3) Curing step

The isocyanate-terminated prepolymer mixed with the
chain extender is cast in a mold and heat-cured.

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.
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fine cells with the inert gas, known stirrers can be
used without particular limtation, and exanpl es

thereof include a hormogenizer, 5 a dissolve +p@5023TR (5G)
tw n-screw planetary m xer etc. The shape of a

stirring blade of the stirrer is not particularly
limted either, but a whipper-type stirring blade is
preferably used to formfine cells. In a preferable

modons & diifFfors g thel Sifbod Bhkby "9 for

formng a c ston'in the stirring step and in

c . g . , i
susthetanPRobthiniiy Rotihete- FOARIRERA BrEBORRDY (o
te y_ ot tiL.ring for . form.ng,
fink el $108 GHChIRIRAE JehGuR brHS pdh be BEFHFithout
teferadl v ed. Sych a stirrer is_preferably a .
pasHiEpE Beplicabieh antl fpbles theseSt Hhehide s dofpgspizer,
stirring st and the m xi ng step, and stirrin
2 diRARIVEFOR L ORI HIPBELRTE Mapietr. « hBecihane Rd a
,bl.ade are referably regul ated as necessary. In the
stirring hlade ?f the StigerHs TRk ?ﬂF%‘PHi%%‘Yf Uritatiqitherbut a
cells, heating and post-curing of the foam obtained
whippes-type stisringhlade s praferably useddiosfrrm; Bneigells.
mold until the 20 dispersion lost fluidity are
ef f dotq preferablprmpidey differgnistirtersarepused dn stirning
foam and are extrenely preferable. The cell
for Josming acelhdispersion imthe stinring steprand dncitirring for
post-cured in a heating oven, and even under such
mixinglani added odmtini exterider imthieandking stepc respéctively.
reacti ve conponents, and thus the 25 di aneters of
In patticular; stitringdnctise dnixiig stop hgay aroti béktirring For
F- PO5023TR(SG conducted preferably at nornal
formiagscekts, andsd abirrez adthgenérutingflargée|dells is preferably

used. Such a stirrer is preferably a planetary mixer. The same
stirrer may be used in the stirring step and the mixing step, and
stirring conditions such as revolution rate of the stirring blade are
preferably regulated as necessary.

In the method of producing the polyurethane foam with
fine cells, heating and post-curing of the foam obtained after
casting and reacting the cell dispersion in a mold until the
dispersion lost fluidity are effective in improving the physical
properties of the foam, and are extremely preferable. The cell
dispersion may be cast in a mold and immediately post-cured in a
heating oven, and even under such conditions, heat is not
immediately conducted to the reactive components, and thus the

diameters of cells are not increased. The curing reaction is
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In the production of the polyurethane resin, a known
catal yst pronoting pol yurethane reaction, such as
tertiary am ne- 5 or organotin-based catal yst
used. The type and anount of the catal yst a%d%%SQ?%TQ?SG)
determ ned in consideration of flowtinme in casting
in a predetermned nold after the m xing step.
Production of the pol yurethane foam may be in a batch
] L. ghe o d
cofdL AR WEREAAG b AEPARN rdshubls 106 Milize e BHHBE or
Egoduction system where each conponent and an inert
gas are continuously supplied to, and stirred in, a

stirnri a atus and.the resul ting cel] dispersion
s dpaplle HBFEsISn B 1 RoivRte ek Feuin, g Fiown
|'i shing regi on servi as a polishing layer .is 15 |
catglyst, Pratgfing polvresbans readhien, sughas Jerdare amine-
foaminto, a i ece of predeterm ned size. In the first
or prganotin-based catalystshmag ke used. r Jhofyreand amaynt
of fine-cell foamis preferably provided with groove§
of thy catalystdded are detarmined in gonsidenation ol flowitime
. the polishing pad 20 which contacts with an object of
in eastinginga eterminedgmald; after dhepmizingstepne- cel |
foam has many openings to retain slurry, and for
f ur iRredusttioniafthe podyurethame foanemay dfe in arbataind
for preventing the destruction of an object of
systein sthere egchdsymponemt is weighedsdutf)dntegdaced into a
preferably has grooves on the surface thereof 25 in
vessel amil nsixedosina cohtirrhens produntigh aystem wleie
particularly 33 F-P05023TR(SG I|imted insofar as
eachl coimponenbandhnl ifdtak afd @oatinabusBX suplptied to,
include latticed grooves, concentric circle-shaped
and stirred in, a stirring apparatus and the resulting cell

cel

dispersion is transfered to produce molded articles.

The polishing region serving as a polishing layer is
produced by cutting the above prepared polyurethane foam into a
piece of predetermined size.

In the first to third inventions, the polishing region
consisting of fine-cell foam is preferably provided with grooves for
retaining and renewing slurry on the surface of the polishing pad
which contacts with an object of polishing. The polishing region
composed of fine-cell foam has many openings to retain slurry,
and for further efficient retention and renewal of slurry and for
preventing the destruction of an object of polishing by adsorption,
the polishing region preferably has grooves on the surface thereof

in the polishing side. The shape of the grooves is not particularly
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grooves, through-holes, non-through-hol es, polygona
prism cylinder, spiral grooves, eccentric grooves,
radi al grooves, and a 5 conbi nation of thesg_

The groove pitch, groove width, groove thi%k%gggygi%fse)
are not particularly limted either, and are suitably
determ ned to form grooves. These grooves are

generally those having regularity, but the groove

PO C j r al be
limfikEd ngOFeP S ety ool 60 Eraltitt Bnd fonfP0al ab 07
. Yy jrable. The.nethqd qf fogm ng
exdBIEE IR S 1a b i ErP OV}’ Roficeli i B D) o
f ormatkon o rooves by.mechanjical cutiin ith ajig
grogyat: sb¥gugn Hoffs, FoRnipRatcholes cbblsgthal erlsns,
casting , apd curing resin.in a nold hayi a specifi.c
cylifder spisAl gro0T8s, sPReRFHl BPotes SAMal gxoaves.and a
ressing plate having a specific surface shape,
combingatiomof fhergignaovesyr i sreaveRitsh, grogve width,
pri nti_ngi‘means and formation by a_|aser |ight using a
grogue thickness.ete are,notipartioylasly dimited eithamand are
.the polishing region is not 20 particularly limted,
suitably Aetermiseddoform gropves. 2 These graovesaragengrally
preparing the polishing region of this thickness
thasechaving zegularitybut dhe gragwe pitdh,t grodverwridéh| groove
foamis cut in predeterm ned thickness by a slicer in
deptlbebcseanxalsoce changed atieaghsgettain regientodnidice

i nvol ves casting resin into a nold 25 having a cavity
retehtivre dnidrenewdl ofistirns desivhbler i ng the resin, a 34

F- PO5023TR(SG net hod of using coating techni ques and

sheahé¢phethgd ofoforntlif gro6ves 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 2.0 mm, The
method of preparing the polishing region of this thickness
includes a method wherein a block of the fine-cell foam is cut in
predetermined thickness by a slicer in a bandsaw system or a

planing system, a method that involves casting resin into a mold

having a cavity of predetermined thickness and curing the resin, a
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The scatter of the thickness of the polishing region

is preferably 100 mor |ess, nore preferably 50 m or

|l ess. When 5 the scatter of the thickness Ls

than 100 m |arge undulation is caused to g%n%@%@gng(SG)
portions different in a contacting state with an

obj ect of polishing, thus adversely influencing
pol i shing characteristics. To solve the scatter of the

mebPALAF §3id ot ind BB SR e AR el
etc st age of polishing by a dresser having abrasive

grai ns of d| am)nd dep03|ted or fused thereon, but the

Pglq h| n Eéﬁ § t?ﬁ’él'r‘?ag’qﬂ‘ii gQSCI‘I be,d above

fflClen ducti on net hod of suppressing
prefpa %5& gr ﬁ?%me PrRieEably B0semhordehe: nBhen

bufflng the surface of the polishing region having a
theseattes of the thicknaes is higher than; 106hamslaage
referably stepw se by using polishing sheets
“ngﬂmé?@riﬁ Ganspchte ganerateiportions differpng s & mpntacting
pol i shing pad having the polishing region and the
state grith: anrehject iofpolighing. thus advergely influenting
limted, and various nethods are conceivable, and
polishing bhaeaatmﬁsﬁcar e Tiesolviehthe lselatter bf thecthickness of
foll owi ng specific exanples, a polishing pad provided
thevwpolishing vegion) thersurface efattidpolishihgtdegionssi dressed
| ayer may not be arranged in the polishing pad. 25 In

gernerallysin exaimitial stagehof\polishing by a drei¥erHavig
region 9 35 F-P05023TR(SG having an opening o

abrappfd praind of dianfond ldeposité@ oyl Wﬂ@é‘r&cﬂi’%u@@he
and then a cushion |ayer 11 having an openlng of
polisifinid | i'ég:%ln_ZSutsxde of the range described above requires a
longer dressing time to reduce the efficiency of production. As a
method of suppressing the scatter of thickness, there is also a
method of buffing the surface of the polishing region having a
predetermined thickness. Buffing is conducted preferably
stepwise by using polishing sheets different in grain size.

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. 7, a polishing region 9
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is stuck thereon such that its opening is in the sane
position as the opening of the polishing region 9.

Then, a doubl e-coated tape 5 12 provided w th

rel ease paper 13 is stuck on the cushion Ia@e?85qa?TR(SG)
and a light-transmtting region 8 is inserted into,

and stuck on, the opening of the polishing region 9.

In a second exanple, as shown in Fig. 8, a polishing

. ; "0 af T . :
hadfif AF opehiily BY SHRriE IR i <RI bR £ dufleicodiedf tape
I r IS .wlhereafter, .the . .
10, 8 tricn e Rbhich 19GEE T} pARRAE Bl BReping o pegific size
.. RQrovided wth an Rj ng _of .specifig size so as,to be
is iRt fredh ST HRRE Ty SpemiRBIsiion g shias Goaition as
Then, ,a d | e-coated tape 12 pryided w a rel ease
the,9penifg SLELS polARIng HEigs 00, Thee,a dpublapanted tape
light-transmtting region 8 is inserted into, and
12 provided withea rglease,gapert i i stucki o thegeushipn layer
third exanple, as_shown in Fig._ 9, a polishing region
11 0anda lightatrasyunittingregioni§ is inserted inta,and stuck on,
doubl e-coated tape 10, and then a cushion layer 11 is
thesopeningafcthe polishing wgionudl e- coated tape 12
provided with a rel ease paper 13 is stuck on the
ot hdn aisseoaid erampiehiasrshowar inl Figa8¢ at pelishing region
opening of predeterm ned size to be fitted to the
9 hawingran ofpertiagpof spécific sizgisst@ckomwmaodonble-toated
t he doubl e-coated tape 10 to the rel ease paper 13. A

tape 30} andithentd coghiegilayed 15 is stackethérdon. aMHer@after,
stuck on, the opening of the polishing region 9. In

the doablé-Toatederapts 10- 408 theTeasSiHon tapes 1lIeafé $rovided
the light-transmtting region 8 i s open so tha dust

witgllt ggicf%eaiﬂta@ Bf SpeLiftaize H¥as Hushé fiREAYo iHe (dPening of
the polishing region 9. Then, a double-coated tape 12 provided
with a release paper 13 is stuck on the cushion layer 11, and a
light-transmitting region 8 is inserted into, and stuck on, the
opening of the polishing region 9.

In a third example, as shown in Fig. 9, a polishing region 9
having an opening of specific size is stuck on a 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
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Is preferably attached. In a fourth exanple, as shown

in Fig. 10, a cushion layer 11 5 having a

doubl e-coated tape 12 provided with a releaﬁeP@§@§§T§§SG}
is provided with an opening of predeterm ned s

Then, a polishing region 9 having an opening of
predeternined size is stuck on a double-coated tape

10 which is then stuck on the cushion layer 11 such

opd 'S0 oPPRE IR, SIS ARR IR 816 b B
dustbfe. wpﬁtﬁ&ﬁ%lﬂ:@& ?ﬂanﬂﬂgs gf teliﬁ g gf Pt#lﬂglosmg it

regron case € opposite sI
n,i s open so that dust etc. my be
is &gecﬁﬁﬁ%h*’gggg&%% thus a menber 14 for closing it 'S
Dol 191 dgusEh SxatBPlg.ca sBows wgd:aq‘f Gaiahign Hviercl 1
0l i shj ion and the cushion_| ayer
%a&& #R'gbfeygmﬁ éapeptd prowi ‘;Qrmiyti\ a FeleaRfopaper 13 is
opening, by pressing wth a jig having a cutting

proaléﬂpﬂtvltlaam?nealu qftqugtﬁgnmeals%wesuci’hm, a o
| aser, and a nethod of cutting with 20 a g such as
polishing regian § having ashapening tqfezmqmtcngﬁjued aize is
polishing region in the first and second inventions
stuglzonm dowhileicndted tapé 10 whichhis themistnckaynthe
conpensates for characteristics of the polishing
cushhigimolayerol L shicly thay dheir Openingsiaye pagitioned in the
required 25 for satisfying both planarity and
sameiglacel t \Thénch liglet-tramsrittingfdfegidn8 79 ifiseFtibiato,
rel ationship in chem cal mechanical polishing (CW).

and’lstnekid1y, thelopening 6f ehegsslishing Pégio 9. d& EHisUdaxe,
pol i shing an object of

the opposite side of the polishing region is open so that dust etc.

may be accumulated, and thus a member 14 for closing it is

preferably attached.

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

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

37



10

15

20

25

pol i shing having fine unevenness generated upon

pattern formation, and uniformty refers to the
uniformty of the whol e of 5 an obj ect of p

Planarity is inproved by the characterlstlgs %?b?%ER(SG)
polishing |ayer, while uniformty is inproved by the
characteristics of the cushion |ayer. The cushion

| ayer used in the polishing pad of the present

relhf%‘iﬁtlh? Nirl Eh@hﬁc‘i‘l fﬂib& anicsl pBLieﬂétngﬁl g ShPﬁ%Ianty

[ ayer e naterla Ofﬁ]ﬂ a er

refQPé tsaﬂ#rlféngc bt H&'h% iapd%féﬁ éﬁﬂ{agiﬁcgbject of

mat er i nonmov

i ST -
R iy Hic e AR O o

s .pol yuret hane, f pam and hyI ene foam

an 8‘5 $°?@§q W%MH&Y@%OQ% ‘?soprene
rub and e ve resin, The npeans, of

chaga Erw&%e ﬂfﬁé sjeyenswbﬂ%um@rrwy ihi ng
region_9 on the cushlon | ayer 11 includes, for

improyed by the @%FHQHSSE%QEIIB?@HW@%EH%l e egi on
and the cushion |ayer having a doubl e-coated tape

cushienclasiercused incthp polishing pad nfthenpresent imvention is
constitution wherein an adhesive |layer is arranged on

prefferably seftevithanbthe polishing lagexh as a nonwoven
fabric or a film In consideration of permeatlon of 25
s| urTlye imatetiak farmiingtheagashion layer is noteparticularly
used as the base 38 F-P05023TR(SG nmaterial. The

limétedhoandi xtarnipléd of anivds nystdrigkbinélicleud @fonwowen fabric
exanpl e, a rubber-based adhesive and an acrylic

sucitags polydster nonwoven fabric, a nylon nonwoven fabric or

an acrylic nonwoven fabric, a nonwoven fabric impregnated with
resin such as a polyester nonwoven fabric impregnated with
polyurethane, polymer resin foam such as polyurethane foam and
polyethylene foam, rubber resin such as butadiene rubber and
isoprene rubber, and photosensitive resin.

The means of sticking the polishing layer used in the
polishing region 9 on the cushion layer 11 includes, for example, a
method of pressing the polishing region and the cushion layer |
having a double-coated tape therebetween.

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 permeation of

slurry into the cushion layer, a film is preferably used as the base
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consi deration of the content of netallic ion, the
acrylic adhesive is preferabl e because of a | ower

content of netallic ion. Because 5 the pol}shi

region and the cushion |ayer can be differe?t5¢§@23TR(SG)
conposition, the conposition of each adhesive |ayer of
the doubl e-coated tape can be different to nake the
adhesi on of each |[|ayer suitable. The neans of

Lokin i« - C ed
matbbal, D THS Bofiifcuition Bi¥ne daBReldi jayek BRéfdes 38)
e-C e ressing, gn the.cushion.l aye
endifbleca SUBEEY N ARG RplsRes st 81 sy ife Adnsave
eneral. co itution wherei n adhesi ve | ayer i .
cortidration A¥ B dan it "o F nRc il Rty B¢ RerBligiadBesive
. _honwov. abric or, a,film In 15 consi der.at,i on _of
is PRTETARLe pETHISe A IOVEF pomtent at Mesallig ipa. Haeause
a filmis preferably used as the base material in,
thepalishing fegion and dhecushion layer, cap g different én
the adhesive layer is, the same as descri bed above.
compositiogs the,comppsition of @ach rdhesive dayenofthe as
the 20 opening is closed therewith. Wen polishing is
dowﬁcmatﬁsf tape canbeodifteresitcto malke theeadgnsm odcaxh
device is produced by a step of polishing the surface
layer smitablieconduct or wafer by using the polishing pad.
The sem conduct or wafer generally conprises a 25

wi r iTige meahs afdstdcking dhefcushiomiaypded loonahe | i con
waf er. The 39 F-P05023TR(SG) nethod of polishing a

doulsiel coatitd tape \i2 énchndesiapnlethbidgf spieliapthelr € not
particularly limted, and as shown in Fig. 1,
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
platen, a film is preferably used as the base material in order to
solve a residual tape. The composition of the adhesive layer is
the same as described above.

The member 14 is not particularly limited insofar as the
opening is closed therewith. When polishing is conducted, it
should be releasable.

The semiconductor device is produced by a step of
polishing the surface of a semiconductor wafer by using the

polishing pad. The semiconductor wafer generally comprises a

wiring metal and an oxide film laminated on a silicon wafer. The
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polishing is conducted for exanple by using a
pol i shing apparatus including a polishing platen 2

for supporting a polishing pad 1, a 5 suppogt
(polishing head) 5 for supporting a sen1co%d%@$%$§@ﬁgSG)
waf er 4, a backing material for uniformy

pressurizing the wafer, and a nechani sm of feeding an

abrasive 3. The polishing pad 1 is fitted, for
e :1.shi ng
mef?‘?“@%‘es*"i%ﬁlﬁé%Qéﬁ}l%gﬂﬁ%%@afenﬁﬁ 4 BBhE" s
I . nd

Pﬁa&rraﬁgga su %%%21%2‘ &:u ﬁg%{}g%%lgag é‘gg ﬁ{]eg‘lg 1,

h ;of i ch ar o rted
poll il §3§?P§ﬁw§fﬁf Staig fx mblng & BoBigHIRE Hereadhs
. u n and vi ded wi g
incTHAf, ~.ARliEh g lntn B 854 shppbrting s&ﬁ?ﬁ%m@ 1,2

inst the shi.n ad ol i shing, the
susiiirting AaniRarshing Bl s atppaEtiogtia 5 ar e
rotated and sinmul tan y the sem_conductor _ wafer 4
semmic uctewafen dsd QC§Ensgaam1alﬁeruwr9§nimg pad 1
with slurry fed thereto. The flow rate of slurry
preaauriﬂinsgth%am 85, andamechanism of fegding anrmbrasnve 3.
pol i shing platen, 20 and nunber of revolutions of the
Thepalishing pad bis fittedafoy exampleivizacdicublescoated tape,
sui tably regul ated. Protrusions on the surface of the
withethe polishiog pliten 2. afThe potishingrplatend amil the
polished flatly. Thereafter, a sem conductor device
supponting starndt 5 aref providedowith dotating slafts g and 7 and
packagi ng 25 etc. The sem conductor device is used in
arrangedisuviethat thecpéHshing $ad 1R9R4 AhER SMicoadiRABrY

etc. Exanpl es

wafer 4, both of which are supported by them, are arranged to be
opposite to each other. The supporting stand 5 is provided with a
pressurizing mechanism for pushing the semiconductor wafer 4
against the polishing pad 1. For polishing, the polishing platen 2
and the supporting stand 5 are rotated and simultaneously the
semiconductor wafer 4 is polished by pushing it against the
polishing pad 1 with slurry fed thereto. The flow rate of slurry,
polishing loading, number of revolutions of the polishing platen,
and number of revolutions of the wafer are not particularly limited
and can be suitably regulated.

Protrusions on the surface of the semiconductor wafer 4 are
thereby removed and polished flatly. Thereafter, a semfconductor

device is produced therefrom through dicing, bonding, packaging

etc. The semiconductor device is used in an arithmetic processor,

40



10

15

20

25

Herei nafter, the Exanples illustrating the
constitution and 5 effect of the first to third
i nventions are described. Evaluation itens }n
Exanpl es etc. were neasured in the fol |l ow ng Pﬁgﬁ%%?’?(s@
(Measurenment of light transmttance in the first
i nvention) The prepared light-transmtting region
menber was cut out 10 with a size of 2 cnmx6 cm
ot m'ﬁfﬁfn . arbitrary) to prepare a sanple for
a rr%asu e?rg‘?]t of light transmttance. Using a
spectrophot oneter (U 3210 Spectro Photoneter,
manufactured by Htachi, Ltd.), the sanple was
red In the range of neasurenent wavel engths of
Ex%%ﬁﬁ#g 700 nm In the 15 neasurenent result of |ight

transm ttance, trapsnttanc er nm thickness was
expligteinattet, s Bxnmplan ristrating She cqnptitutionsand
of Ii&ht {_ransm’ tance in the second invention) The
effectpiitbe firshto third inventipnsare descsihed. o Evalnatign
., Wth a size of 2 cnk6 cm (thickness; 1.25 mm to
itemsjn theExamples ety. were;measuiachin thet following ance.
Usi ng a spectrophotoneter (U 3210 Spectro Photoneter,
mapiert actured by Hitachi, Ltd.), the sanple was
nmeasured in the range of neasurenent wavel engt hs of
(Megsurentent ohlight transmittanoein thesfirst iveéntion)
transmttance, light transmttance per mmthi ckness
was EBheprepaded\light-trpnsmitting vegiont mitanbek avas éuit out
F- PO5023TR(SG (Measurenent of average cell dianeter)
with adize Ui cmeyéomdthicknass:carbitrdsy)as phépans addiaiiple
1 mm by a mcrotone cutter was used as a sanple for
for TAeasueeRI¥NtObf light transmittance. Using a

spectrophotometer (U-3210 Spectro Photometer, manufactured by
Hitachi, Ltd.), the sample was measured in the range of
measurement wavelengths of 300 to 700 nm. In the
measurement result of light transmittance, transmittance per mm
thickness was expressed by using the Lambert-Beer law.
(Measurement of light transmittance in the second invention)
The prepared light-transmitting region member was cut out
with a size of 2 emx6 cm (thickness: 1.25 mm) to prepare a sample
for measurement of transmittance. Using a spectrophotometer
(U-3210 Spectro Photometer, manufactured by Hitachi, Ltd.), the
sample was measured in the range of measurement wavelengths of
600 to 700 nm. In the measurement result of light transmittance,
light transmittance per mm thickness was expressed by using the

Lambert-Beer law,
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average cell dianeter. The sanple was fixed on a slide
glass, and 5 the dianeters of all cells in an

arbitrary region of 0.2 nMmxO 2 mm were detegr

an i mage processor (Imge Analyzer V 10, E g¢§§?3$¥&SG)
by Toyobouseki Co.,Ltd), to calculate the average

cell dianeter. (Nbasurenent of specific gravity) 10

Det er mi ned according to JI'S Z8807-1976. A polishing
Jﬁmﬁaht%a‘{)&aﬁ; %ﬂrcﬁhﬁfx ?e trip of 4 cnx8.5 cm

ckness was used’as a sanple for

i ?Eﬁloﬁm%%%ggftpé%s@ﬁ% gy ihe8 sty T i
d d
by gHifritats SRR paS o %%%“?&1%(5#?%9%”” fFebapr

Sartorl Measur ment Asker ness
%ﬂé’dﬁ“’?%é_‘i‘bn ¢ sampie Fas ed o 8 Ridsglags And

A pollshl ng rﬁei?l on cut out .in a size of 2 cnx2 cm

the dipmeters of Al gedis inap) ashitraryetegionsof Qo3 ramyP.2 mm

measurenent of hardness and left for 16 hours in an
wers geterminedoby an imgge-processoriimage Analyzer Vi Q,y

of 50%% At the tinme of neasurenent, sanples were
magufsrtared iy Tayohouseki Co.sltdkdoscalicudatathe ansrageA

har dness neter (Asker D hardness neter, manufactured
celpdiemetepunshi Kei ki Co., Ltd.) was used to measure

hardness. 42 F-P05023TR(SG (Measurenment of .
(Memsmrense it loftspecificpgeesdtyh recovery) A polishing

region cut into a circle of 7 nmmin dianeter

(t hikétermined biccording tosJ1S Z8807-1 9781 & palishing

measur enent of

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

arbitrary) was used as a sample for measurement of specific
gravity and left for 16 hours in an environment of a temperature
of 2312°C and a humidity of 50%1t5%. Measurement was |
conducted by using a specific gravity hydrometer (manufactured
by Sartorius Co.,Ltd).

(Measurement of Asker D hardness)

Measurement is conducted according to JIS K6253-1997,

A polishing region cut out in a size of 2 cmx2 cm (thickness:
arbitrary) was used as a sample fof measurement of hardness and
left for 16 hours in an environment of a temperature of 23+2°C
and a humidity of 50%15%. At the time of measurement, samples
were stuck on one another to a thickness of 6 mm or more. A
hardness meter (Asker D hardness meter, manufactured by

Kobunshi Keiki Co., Ltd.) was used to measure hardness.
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conpressibility and conpression recovery and left for

40 hours in 5 an environnment of a tenperature of 232C
and a humdity of 50%% |n neasurenent t

anal ysis measuring instrunment TMVA (SS6OOOaF ngg?éTR (SG)
manuf act ured by SEI KO I NSTRUVENTS 1Inc.) to neasure
conpressibility and conpression recovery. Equations

for calculating conpressibility and conpression 10

le] ]t {(Ti -
‘M%%?#%“iﬁt%ﬁmﬂ“g?% *kti@g“—%?ﬁf%%lp&* HY%57) yer
aftey _t shi.n in a aded, st
oads a’ﬂﬁlﬁ"ﬁ kgt cuf 5t defelf ‘émmz}nf@ﬁﬁwser
conds. t he thigkness of oI i shin
(thGiERRSS arbitya s Usafrs & sasnle ToF sneRmufement of
state j.s,)loaded with a stress of 180 1800 /cer)
comarewl%&mﬁg COTMPFeAPPrecNRIY; ndo %e?t Hours in
T2)/ (Tl - T2) Exloo Ti: the thickness of the poI i shing
an P&\}’éf"%ﬂt@!t oha temperatyre of 2332C ppdaa hymmiiditycef
state is loaded with a stress of 30 KPa (300 g/cnR)
50%46%0 Inopsasurementha thermad analysimmeasuningng
| ayer after the polishing l|ayer allowed to be in the
instument-TMA |(§86600, manufactured by SEIKKENSTRUMENTS
g/cnR) for 60 seconds. 25 T3: the thickness of the
Incppto sheasute gompressibility pnld ebmpreséton-reedb@¥23¥R( SG
| ayer after allowed to be in the T2 state is kept
Equatibmst fdroealiculating c6fhpmessibilitynantihcompredsibnvi th a
stress of 30 KPa (300 g/cnR) for 60 seconds.
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 thickneés 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.
Compression recovery (%) = {{T3 - T2)/(T1 - T2)}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.

T3: the thickness of the polishing layer after the polishing
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(Measurenent of storage el astic nodul us) 5 Measurenent
is conducted according to JI'S K7198-1991. A polishing
region cut into a 3 nmx40 mmstrip (thickne Sp
arbitrary) was used as a sanple for neasureﬁen95%ﬁ3TR (SG)
dynam c viscoelasticity and left for 4 days in a 23C
environnent condition in a container with silica gel.

The accurate width and thickness 10 of each sheet

tay8k et Uity ¢6 W FEIH 19 SIS A b WATRDRE 10alfhe for

measur enent, nam c VI scoel asti Ci

o Rl KA LI AT K 0 Dt

use eterm

forﬁ?r t conditions are as follows:
§ Nt conditions> Measurenent tenperature. 40C

Iledst ai.n: 0030/ Lial ading: 20 ¢
(MeHyrEmsat Brissosae? elartic Radulas) T tni ckness
detection in the first invention),, The eval uation
opt sSUEeBentis soaRRERydRasardingdo JIS T L9801,

conducted in the follow.ng manner. As a wafer, a 1 m
regiga eut intea danssx40iman strip (thicknsss: cone
wafer, and a light-transmtting region nenber of 1.27
arbitrary) wasnsedas asaxaple fonmeaswrement afhdyhanmic
t hi ckness was neasured several tines 44
viscoehisthkitR(B0] leftnfarhd daysirmg28°Canpirohmént womiition
nm by using an interference filmthickness neasuring

in a contairer withrsilicat geled The Geewrate ity andcthickness
Co.,Ltd). The result of calculated filmthickness and
of each sheet after cutting were measured using a micrometer.
For measurement, a dynamic viscoelasticity spectrometer
(manufactured by Iwamoto Seisakusho, now IS Giken) ivas 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
lFrequency: 1 Hz
{Evaluation of film thickness detection in the first invention)
The evaluation of optical detection of film thickness of a
wafer was conducted in the following manner. As a wafer,a 1 pm
thermal-oxide film was deposited on an 8-inch silicone wafer, and

a light-transmitting region member of 1.27 mm in thickness was

arranged thereon. The film thickness was measured several times
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the state of top and bottomof interference light at

each 5 wavel ength were confirnmed, and the film

t hi ckness detection was eval uated under the fo i N
criteria: 00: Filmthickness is measured w th_RﬁeérQ%V%TPg(SG)
good reproducibility. O0: Filmthickness is nmeasured

Wi th good reproducibility. 10 X: Detection accuracy

is insufficient with poor reproducibility.

in (RS bl felh ungll SEUDE 6 BIF i 1Y fsitie i i faricrence
e B PR RPN SRt
E1b RS 80Tk R b oS A DB el e
UL T G LR TS

nmwth a He-Ne | aser in an interference film
wavglepgthwate confirmeds ang the film thiekpess sletection was

calculated 20 filmthickness and the state of top and
evpluatad ymden the foHawing ¢riteriat each wavel ength were

confirmed, and the filmthickness detection was

eval @QedFilnadhickaess|isoneagucedwithavefy gdiodn

thickness is neasured with good reproducibility. X
repeoducitihityccuracy is insufficient with poor 25

reproduci bility. 45 F-P0O5023TR(SG (Eval uation of

fil mO:hi Einethiclehess i®measural with@ood eepreducibitity.

eval uation of optical detection of filmthickness of a

vva; ex: mmimﬁuntﬁbﬁﬁdjﬁs iedufridieat ®itiepoods 2

waf er, a m

reproducibility.

(Evaluation of film thickness detection in the second invention)

The evaluation of optical detection of film thickness of a
wafer was conducted in the following manner. As a wafer, a 1 pm
thermal-oxide film was deposited on an 8-inch silicone wafer, and
a light-transmitting region member of 1.25 mm in thickness was
arranged thereon. The film thickness was measured several times
at the wavelength of 633 nm with a He-Ne laser in an interference
film thickness measuring instrument. The resuit of calculated
film thickness and the state of top and bottom of interference
light at each wavelength were confirmed, and the film thickness
detection was evaluated under the following criteria:

0: Film thickness is measured with good reproducibility.

X: Detection accuracy is insufficient with poor

reproducibility.
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t hermal - oxi de fil mwas deposited on an 8-inch silicone
wafer. 5 Filmthickness on a |line between a notched

portion of the wafer and the center was neaslt
33 points at 3-mmintervals by using an in?bfeﬁ@érjoefﬁ%?(%)

filmthickness neasuring instrunment (manufactured by
O suka Electronics Co.,Ltd), and the average was
i ndicated as the average filmthickness (1). Then, the

. ) -G . i o qi

(E9a}idlon SPRBE LAl Sioh Y B8 o0l

I . . 1 it d h b
| oc ho RS 5P phlieaAtoh R AR RSN S

w4 i shetagted 1R the il tng shAphel: cds witeres 1 pm
xR Bade R s A5Rpited opan nibcty sligans waler.
Fils skt 00, e PEFWeRRrAy NOtohed RorGonef fhe wafer

nH]i kness is measured W th good reproducibility. A:
and Hhe \qanter ¥as mensured at $F Mmoinks At Fanm dntervals by

reproducibility. X Detection accuracy is insufficient

usipganipterferpnee film thicknessumpasusingrinstrument he
scatter of thickness of the Ilight-transmtting
(manpfectured by Afsukai Blantrovics G ktad); andithe average
Mtutoyo), the 46 F-P05023TR(SG thickness of the
was indicated athe aweragetfilyg thigkmessd(d ) e Ther thet
5-mmintervals along a central line in the
lightrtyansinittingiregion wf thel pelidilihgpad énheicle of thiee
maxi mum and m ni mum of
Examples and Comparative Examples was placed on a wafer so as
to be positioned on the above line, and the film thickness was
measured at 3-mm intervals by the interface film thickness
measuring instrument, and the average was indicated as the
average film thickness (2). Then, the average film thickness (1)
was compared with the average film thickness (2), and the film
thickness detection was evaluated under the following criteria:
O: Film thickness is measured with good reproducibility.
A: Film thickness is measured with relatively good
reproducibility.
X: Detection accuracy is insufficient with poor
reproducibility.
(Method of measuring the scatter of thickness of the
light-transmitting region)

Using a micrometer (manufactured by Mitutoyo), the
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measurenents was indicated as scatter. 5 (Evaluation

of polishing characteristics) The prepared polishing

pad was used to eval uate polishing charactgristj

usi ng a polishing apparatus SPP600S (nanuf%%@%ggiqﬁgysg)
Okanot o Machi ne Tool Works, Ltd.). An about 1 m

thermal -oxi de filmdeposited on an 8-inch silicone

waf er was 10 polished by about 0.5 m and poli shing

thib R £ Popstd iRy ddRsmEutE rhdich B Hadrga
at %ME%%E{%&C‘%L@ ? Lé(%';%ﬁ@ jfi%ﬁﬁgj%‘ggvgﬁﬁ%ﬂcgﬁ%tion
e ol S kb B LS, S

| oadi ng was 350 g/.cn?, .the nunber of revol utions of
meagurepients wasjndicated asscatter. and the nunber of
revol utions of the wafer was, 30 rpm For eval uation of
(Expigation of pelishingoharacteristies)s m t her nal - oxi de
filmwas deposited on an 8-inch silicone wafer and 20
subjHee areparpdnplithing padpwasarsadigo evaluate palishing
oxi de filmof p-TEOCS was deposited thereon, to prepare
charagteristics byqusingoamalishing apparatus SPP&00Ser ence
inlevel of 0.5 m This wafer was polished under the
(mamufactiaed by @kamuatiot Machinefoal Works;dlidhi n4n alamint
difference in | evel was neasured to evaluate 25
1 ppi thernralrgxide filnd deposited ohoin 8-in6hisilieone wafer was
characteristics, two 47 F-P05023TR(SG differences
polishé @bt abonue 018sh, @thd PotighiihfgerfieC®asScalculo@ld from
difference in level, which is a difference in level in

theatitaé o thishgolisBing.neTheltitkndssoftBé Ibxade SRAGREs
of 30 m arranged

measured by using an interference film thickness measuring

instrument (manufactured by Otsuka Electronics Co.,Ltd). During
polishing, silica slurry (SS12 manufactured by Cabot) was added at
a flow rate of 150 ml/min. Polishing loading was 350 g/cm?2, the
number of revolutions of the polishing platen was 35 rpm, and the
number of revolutions of the wafer was 30 rpm

For evaluation of planarizing characteristics, a 0.5 ym
thermal-oxide film was deposited on an 8-inch silicone wafer and
subjected to predetermined patterning, and then a 1 pym oxide film
of p-TEOS was deposited thereon, to prepare a wafer having a
pattern with an initial difference in level of 0.5 uym. This wafer
was polished under the above-described conditions, and after
polishing, each difference in level was measured to evaluate

planarizing characteristics. For planarizing characteristics, two
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alternately, and this difference in |level after 1

m nute was 5 neasured. The other difference is an
abrasion loss, and in two patterns, that igs,

pattern having lines of 270 min w dth and ?s%g‘cé%%?’%?(sm
30 marranged alternately and a pattern having |lines

of 30 min wdth and spaces of 270 m arranged
alternately, the abrasion |oss of 270 m spaces was

. R t [ 18 ] : t of
RSl IS0 W SRS, | Ond aiffind? 18 110l )
. I j ip.devel is Lndicative of a
aiffetiflce ARt wEIGIF 2 MASGRor fn 0L LR mfatierh.
fJd 1 m.gener dependi on,waf er pajtern at a
having UASSEFR70 wit B 3rtdhlh Shia Senelet Y orl'epthnged s
i ndicative [ r planari.t ith | ess,15 abrasion
atefiiafly, sad thls ddferdnct T devehabter LRinese Fame
uni form was, cal ated fromthe peasurenent of
mepAnFoth; MhRothes dﬁ&sm#swsm& porasion loss,angdda two
Lower in-plane unifornmty is indicative of higher
Patigrns, thal isfa pattern haviagdines af2p0anm impidthiand
(maxi mum fil mthickness - mnimmfilm
spacescahadspmy amsanged altennatelx ansba patitermhaving lines of
t hi ckness) <First Invention> 25 [Preparation of
30 umylin- width and spaces of 70 |u8 drrapgedaiketmrtely, the
Production Exanple 1 125 parts by wei ght of polyester
abrpsionlo¢s wfi270 amrsppceswhsamneasuredghhe sty difference
consisting of adipic acid and hexane dial were m xedo
in leved ofthentop dfytheliyid imfthe, tiwo patteras Gecamd 2000 A
or less. A lower local difference in level is indicative of a higher
speed of flattening unevenness of the oxide film generated
depending on wafer pattern at a certain point in time. A lower
abrasion of spaces is indicative of higher planarity with less
abrasion of portions desired to be not shaved.

The in-pl#ne uniformity was calculated from the
measurement of film thickness at arbitrary 25 points on the wafer.
Lower in-plane uniformity is indicative of higher uniformity of
wafer surface.

In-plane uniformity (%) = (maximum film thickness -

minimum film thickness)/(maximum film thickness + minimum

film thickness)

<First Invention>

[Preparation of light-transmitting region]
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5 tenperature of the m xture was regul ated at 70C.  To
this mxture were added 100 parts by wei ght of

4, 4' -di phenyl net hane diisocyanate previously

regul ated at a tenperature of 70C, and the#mPg]( %2r3eTR(SG)
was stirred for about 1 m nute. The m xture was

poured into a container kept at 100C and post-cured at
100C for 10 8 hours to prepare pol yurethane resin. The

rethane resin was used to prepare a
ProiERibf ey £

ing region (length 57 nm wdth 19 mm
t hi S ienlection | di na. _The |ight
L r a8 Harte B3, PRRY ariestls oyl PumHes aydriee
egipn and .t rade. of .change.thereof are shown 15
mojé Sl Refee et s aaaik Bt S adiplR ackd anid Aians dlol
region {length 57 wi di 9 t hi ckngss 1.25.mm
weig i, il 31, poeks barwelghtof T butase dioh aad dne
Exanple 1 'er)écept that 77 parts by vvei%hg of pol yester
tempeature b bhe mixturswias manlatedatgr9°Goodp this
.consisting of adipic acid and hexane diol was_used,
mixture wergrasided 4100 party byaweighbpf thé -diphgaylmetimne
. parts by weight. The light transmttance of the
diispeyanate previousiyregulated ataytemperature of570%€cand
change thereof are shown in Table 1. 49
thernrixtore WRisstirred fouabaut Bandpiibe3 XThe mixture was
light-transmtting region (length 57 nm wdth 19 mm

pouted imis a dotaimey keyst pt 400 aned poet-camednein 100°Csfor
in 5 Production Exanple 1 except that 114 parts by

8 hoairgitio pfepars potyuretlidane ecaesiml yThe grapdred aver age

nol ecul ar wei ght 890)
polyurethane resin was used to prepare a light-transmitting region
(length 57 mm, width 19 mm, thickness 1.25 mm) by injection
molding. The light transmittance of the prepared

light-transmitting region and the rate of change thereof are shown

in Table 1.

Production Example 2

A light-transmitting region (length 57 mm, width 19 mm,
thickness 1.25 mm) was prepared in the same manner as in
Production Example 1 except that 77 parts by weight of polyester
polyol (number-average molecular weight 1920) consisting of
adipic acid and hexane diol was used, and the amount of
1,4-butane diol was changed to 32 parts by weight. The light
transmittance of the prepared light-transmitting region and the

rate of change thereof are shown in Table 1.
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was used as the polyol, and the anount of 1, 4-butane
diol was <changed to 24 parts by weight. The |ight
transm ttance of the prepared |ight-transnitgi

region and the rate of change thereof 10 g?é%ﬁ@%\ﬁ?ﬁss)
Table 1. Production Exanple 4 100 parts by wei ght of

an i socyanate-termnated prepolyner (L-325, NCO

content of 9.15 wt% nmanufactured by 15 Uniroyal
Chemical) regulated at a tenperature of 70C were
measured out in a vacuumtank, and gas remaining in

&Eﬁ%ﬂ?ﬁilﬁg%ﬁi %6 SZ?YE%?”ISS{ ght dEE % & Soothyl ene
[ = ] [ C. (| HARA
Cundk MehsrErsimmiihe SR aignaieaden B rbm, cuidth, 9015

,Co.,Ltd re added to the ,abqve degassed preppl yner
th sta?éNe Héﬂllrﬁ’%%d’rﬁﬂaé?gslﬂ? ¢ ﬁ@lﬂ% manneh At xer
(Manuf act ured by KEYENCE Corporation). Then, the
Pradugtips Fxample: L exqant H!%E&"anarﬁﬁoby-vmgéﬁ obr 8
hours in an oven at 110C to prepare a .
polytgtramefhyiene glycok (numher-averagsy moleenlanweight 890)
mm thickness 1. Zsam. The light transmttance 50
was usgsnas thegplyals the spnovart| ofyhid-brdnoei dialnyas
region and the rate of change thereof are shown in
chamgéd to. 24 paxiarky mmight. pdhieslighd trapisomittdNe i thee
by weight of a filtered pol yet her-based 5 prepol yner
prepated EghtitrafASmitfing vegion antl the 2ate@fehange thereof
manuf actured by Uniroyal Chem cal) and 3 parts by
are'sh@Wwin iri Tabléil.tered silicone-based nonionic
surfactant (SH192 manufact ured

Pr

(o

Production Example 4

100 parts by weight of an isocyanate-terminated
prepolymer (L-325, NCO content of 9.15 wt%, manufactured by
Uniroyal Chemical) regulated at a temperature of 70°C were
measured out in a vacuum tank, and gas remaining in the
prepolymer was removed under reduced pressure (about 10 Torr).
26 parts by weight of 4,4’-methylene bis(o-chloroaniline)
previously melted at 120°C (IHARA CUAMINE MT manufactured by
Ihara Chemical Industry Co.,Ltd.) were added to the above
degassed prepolymer which was then mixed under stirring in a
hybrid mixer (Manufactured by KEYENCE Corporation). Then, the
mixture was poured into a mold and post-cured for 8 hours in an
oven at 110°C to prepare a light-transmitting region (length 57

mm, width 19 mm, thickness 1.25 mm). The light transmittance
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by Toray Dow Corning Silicone Co., Ltd.) were

introduced into a reaction container coated with
fluorine, and the tenperature was 10 regul at.e

The m xture was stirred vigorously for abou% go%z?ﬁ%se)
m nutes at a revol ution nunber of 900 rpm by a '
fluorine-coated stirring blade to incorporate bubbles
into the reaction system 26 parts by weight of

o {5 ES L4t BRI e of e
endBRY GRS R 2 o 1 sty oo L)
PSRBT

flui y of this reaction_gol ut wa t he
reacl%ér?”sr&? Y Beig 91]41@5%%%30”1?&' %%ﬂ and
post cur t 110C for hours 20 to_give a
prepglymex E«&ﬂﬁ)m k- ?r%érrmfaaontmtso&g@% MBeAdBe resin
foam bl ock was sliced by a bandsaw-type slicer
manyfactured byiUnjroyal-Gbgmicalhand 3 pants hyeweight ofa n
foam sheet. Then, this sheet was surface-buffed to
filtgred siliconecbased nonionipsurfactant (SHA9Z manufactured
(manufactured by Amtec) to give a sheet having 25
by TegayPow Corving Silivone €oy, Ltddovereintroshmwed idto a
nmm. This 51 F-P05023TR(SG buffed sheet was cut
reaction xombaines ceatedavitipflzgrirecandnilre dentheratuce was
(61 cm and provided with grooves in the form of

regulated ati S0, cThe hrxtate way stivfedivigbrously. fir about 4
groove pitch of 1.50 nmm and a groove depth of 0.40 mm

- mibites alG fePoliition MegmBoN 900 PP Bytd fRbrdie-coated

TohoKoki Co., Ltd.). A double-coated tape (Double
su&mg piade. td" e AsérdtethlivbIeakiftd th&ieatetin QS?stem 26

was stuck by a |l ami nator on the other sid
parts by weight of filtered 4,4’-methylene bis(o-chloroamlme)
previously melted at 120°C (IHARA CUAMINE MT manufactured by
Ihara Chemical Industry Co.,Ltd.) were added thereto. Thereafter,
the reaction solution was stirred for about 1 minute and poured
into a pan-type open mold coated with fluorine. When the
fluidity of this ;eaction solution was lost, the reaction solution
was introduced into an oven and post-cured at 110°C for 6 hours
to give a polyurethane resin foam block. This polyurethane resin
foam block was sliced by a bandsaw-type slicer (manufactured by
Fecken) to give a polyurethane resin foam sheet. Then, this sheet
was surface-buffed to predetermined thickness by a buffing

machine (manufactured by Amitec) to give a sheet having

regulated thickness accuracy (sheet thickness, 1,27 mm). This
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than the grooved surface of this sheet, and
thereafter, a hole (thickness 1.27 nm 57.5 mx 19.5
mm for inserting a 10 light-transmtting regi j

a predeterm ned position of the grooved shgg%8§%%§$£(SG)
punched out, to prepare a polishing region provided
Wi th the doubl e-coated tape. Physical properties of
the prepared polishing region were as foll ows:

r : r.avi .
buf8 G Fae RO souid Bnebtfowbl §ifdatoriyiidy
| V. . 0%, and. st or.ag | ast i
aiafERE81 2] R Blyidsat witn B3pV58 Bfhe Jofiof
Exanpl.e cushi on | ayer ¢ i St of
congFobuf wiedles baKITE B Brp O WIdLR /AL QAR 218, © EEoRHE
.,pnu red by JToray Indystrjes, _lnc. avi a
pitgh 9t I 50 hin A0 d R gFoows depth PLof shu by nsihdn.
treat ment was stuck_by a | am nator_on . the
grogving machine; (mynufactured by sipheKekiiCq., Ltd.). A
doubl e-coated tape provided with the 25 polishing =
doyhle-enated tape (DayhleFaek Tape snufactuzed hy Sekisui
52 F-P05023TR(SG the surface of the cushion |ayer.
Chemical G LtdHewagsituek byaelaminatex nohthe othevisitdea
size of 51 mMmx13 mmin the punched hole of the
thagothe [gnogvesysurfaicer of this shegt.cahddhereafiten;ia hobg
region, to penetrate the hole. Thereafter, the
(thickynesd 1:2F mim, 87.5 mnegl 9,5 mey)dfoednsertingdact i on
Exanple 1 was inserted into the hole to prepare a
lighotiaismitiiag regionpinto a redetpemined position oftthe
prepared polishing pad are shown in Table 1. Exanple 2
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 pm; specific gravity, 0.86 g/cm?3; Asker D hardness, 53°;

compressibility, 1.0%; compression recovery, 65.0%; and storage

elastic modulus, 275 MPa.

[Preparation of polishing pad]
Example 1
A cushion layer consisting of polyethylene foam (Toray Peff,
thickness of 0.8 mm, manufactured by Toray Industries, Inc.)
having a surface brushed with a buff and subjected to corona
treatment wés stuck by a laminator on the pressure-sensitive
adhesive surface of a double-coated tape provided with the

polishing region. Further, the double-coated tape was stuck on
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10 A polishing pad was prepared in the same manner as
in Exanple 1 except that the light-transmtting

region prepared in Production Exanple 2
physical properties etc. of the preparedmﬁglggﬁg%égg?SG)

pad are shown in Table 1. 15 Exanple 3 A polishing pad
was prepared in the same manner as in Exanple 1
except that the light-transnmitting region prepared in

thd LAPHES 8F (X UBRoh Wfen! > Ofneddifh BEYONE Ay iR Yo

prepared i"shi’ng pa are’s

1. 20 .Co t hi

waapémlasﬂ“-%ﬁhawit‘i&% Rrefal MRy ”?ﬁaf@% Rinehed
h he | t t in

hole, 8kithe agfidiisg Fegion,dor i %ﬁ%?gga Bl tansmissing o
st 18 peeds R RS ersahit R ey e

QU 1400 ~0-~-0001 w-~ "', NMMN w.p a
regioy Rrepayed ig Production Example 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 2

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

the prepared polishing pad are shown in Table 1.

Example 3

A polishing pad was prepared in the same manner as in
Example 1 except that the light-transmitting region prepared in
Production Example 3 was used. The physical properties etc. of

the prepared polishing pad are shown in Table 1.

Comparative Example 1

A polishing pad was prepared in the same manner as in
Example 1 except that the light-transmitting region prepared in
Production Example 4 was used. The physical properties etc. of

the prepared polishing pad are shown in Table 1.
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(d Cd E~- WWWO F-P05023TR(SG From Table 1, it can

be seen that when the transmttance of the
light-transmitting region in wavel engths of 4

nm is 50%or nore (Exanples 1 to 3), the e%d%%%%%ggsm
a wafer can be detected with good reproducibility

Wi t hout influencing polishing 5 characteristics.

<Second I nvention> [Preparation of light-transmtting

r egigm TApRYE! i€ Eaﬁxﬁ@’%bgn%lﬂ%p%nrg?h%irgﬁ%ce

of an i1socyanate-term nate

of QERNRH Sarbeth e IBH BELCAT Bin B 08 700 m

. S C r i ni in

ts SOF°6E SHof (ExinfplliL 48 57 Ve, BdpRRRL o WA cph ve
about Torry). 15 39 .parts_hy, weight, of . .

detyd18d with £30d tormdus Bl withhEy tashikncing polishing

hat 20C gl HARA CUAM NE MI' manuf actured by |hara

c %ﬁ‘?é‘%‘%’zﬂt $%dustry Co., Ltd.) were added to the above
degassed prepol yner which was then stirred at a
revolution nunber of 800 rpmfor 3 mnutes with a
rotating m xer 20 (manufactured by Thinky). Then, the

<Segond Inveadiontred into a nold and post-cured for 8
hours in an oven at 110C to prepare a

[PreparationpElightitrgnsmitsingwegion] Then, a
light-transmitting region (length 57 mMm wdth 19 nmm

ProductiendExangde®) was cut off fromthe

light-transmtting region nmenber. \Wen observed 25

wi t 15Qipadtes pysweight of \aan isowydnsdle-ter uina bexd

light-transm tting
prepolymer (L-325, NCO content of 9.15 wt%, manufactured by
Uniroyal Chemical) regulated at a temperature of 70°C were
measured out in a vacuum tank, and gas remaining in the
prepolymer was removed under reduced pressure (about 10 Torr).
39 parts by weight of 4,4’-methylene bis(o-chloroaniline)
previously melted at 120°C (IHARA CUAMINE MT manufactured by
Thara Chemical Industry Co., Ltd.}) were added to the above
degassed prepolymer which was then stirred at a revolution
number of 800 rpm for 3 minutes with a rotating mixer
(manufactured by Thinky). Then, the mixture was poured into a
mold and post-cured for 8 hours in an oven at 110°C to prepare a
light-transmitting region member; Then, a light-transmitting
region (length 57 mm, width 19 mm, thickness 1.25 mm) was cut

off from the light-transmitting region member. When observed

with naked eyes, there were no bubbles in the light-transmitting
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55 F- PO5023TR(SG region. The transm ttance of the
prepared light-transmtting region is shown in Table

2. Production Exanple 6 5 1000 parts by weigh

tol uene diisocyanate (m xture of P §0%23TR(SG)
2,4-diisocyanate/2,6-diisocyanate in a ratio of

80/20), 168 parts by weight of 4,4'-dicycl ohexyl

net hane dii socyanate, 1678 parts by wei ght of

yt | 8pne le (N 3 I AGE |
regifnt) WEETTMRMARGY OF b WEARL el RRBR SR aR ts e
iLol. 0, .Im d heated at 80C for 150 m nutes
regghgelis\/\@itﬁr# g’qeglepare an i socyanat e-term nat ed
prepol yner (isocyanate equivalent: 2.20 neqg/g). 100
parts by weight of this prepolymer were neasured out
[ vacyumtank, and gas remaining in the prepolyner
Pr‘*)ﬁé&‘@ﬂo#ﬁﬁ ® reduced pressure (about 10 Torr). 15
29 parts by weight of the above 4,6 4'-nethyl ene
bi s (kRQA RATEERY meight afkolyene diispcganate {mintuse of
added to the above degassed  prepolynmer which was then
2.,4sdlispeyanate/ 28slilnoayanatievin agratio®f $0,20hr 168 parts
mnutes with a rotating m xer (manufactured by
by weigh¢)of 4;Hedicyclehexyl methane giisonydnate, 41 608 pantd
post-cured for 8 20 hours in an oven at 110Cto
by preight eofspolytetramethyile ne iglycel (numbervheerage anolexular
light-transmitting region (length 57 nm wdth 19 nm
weiglitc Ki®E2) 4ndS150)parts by wedghtfofoli4-batane diol were
light-transmtting region nenber. Wien observed with

miRéd &hd heatedidte80°CHor 150 hibRlitss uhddisstirring to
light-transmitting region. The 25 transmittance of the

prefpatai®dsdt Phhaté-28ehiinhted prgicl§mér [BO¥Hanate

equivalent: 2.20 meq/g). 100 parts by weight of this prepolymer
were 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 the above 4,4’-methylene bis(o-chloroaniline)
previously melted at 120°C were added to the above degassed
prepolymer which was then stirred at a revolution number of 800
rpm for 3 minutes with a rotating mixer (manufactured by Thinky).
Then, the mixture was poured into a mold and post-cured for 8
hours in an oven at 110°C to prepare a light-transmitting region
member. Then, a light-transmitting region (length 57 mm, width
19 mm, thickness 1.25 nim) was cut off from the
light-transmitting region member. When observed with naked
eyes, there were no bubbles in the light-transmitting region. The

transmittance of the prepared light-transmitting region is shown
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F- PO5023TR(SG in Table 2. Production Exanple 7 120
- parts by weight of polyester polyol (nunber-average 5
nol ecul ar wei ght 2440) consi sting of adeIC a
hexane diol were mxed with 30 parts by ME|gﬁb98€§9R SG)
1,4-butane diol, and the tenperature of the mxture
was regul at ed at 70C. To this mxture were added 100
parts by weight of 4,4'-diphenyl nethane diisocyanate
hiﬁ% yiously regulated at a tenperature of 70C, and 10
the résulting mixture was stirred at a revol ution
nunmber of 500 rpmfor 1 mnute with a hybrid m xer
(manuf actured by KEYENCE Corporation). Then, the

ure S red into a contai ner kept at 100C and
P"ﬁ?’é% lﬂﬁsg?‘gﬂf@% t 1OOC for 8 hours to prepare _

poI V. t hane .resin. ar ed | yur et hgane resin
s 120 parss py B'FéslaF sl??lf@ﬁtef P&ix%f {number-ayerage
nber i njection nolding
egptar; WS!&I# %4@ qf@gﬁl@ﬁﬂ{g ef gmpqul andihexagendiol
th| ckness 1.25 was cut off fromthe
were gpixed withi3Q mgﬂi by weight o d.4-hutane iol,vasd wilkeh
naked eyes, bubbles were slightly contained in the
tempgmtumanﬁ thetmigtureymas. regulated mtn70t@QncToothiz0 t he
prepared light-transmtting region is shown in Table
migturd werpadded 100 ppots by weightiofd,41-diphenyl hgthane
wei ght of a filtered pol yether-based prepolyner

diifdeyquate predithisiiGegudated iatal ténieriitard of 70°C, and
manuf actured by Uniroyal Chemical) and 3 parts by

thewsegiTtingg mixturti whe stirred a€anevelatibn) avimBes of 500

surfactant (SH192 manufactured 57 F-P05023TR(SG
rpmn for 1 minute with a hybrid mixer (manufactured by KEYENCE
Corporation). Then, the mixture was poured into a container kept
at 100°C and then post-cured at 100°C for 8 hours to prepare
polyurethane resin. The prepared polyurethane resin was used to
prepare a light-transmitting region member by injection molding.
Then, a light-transmitting region (length 57 mm, width 19 mm,
thickness 1.25 mm) was cut off from the light-transmitting region
member. When observed with naked eyes, bubbles were slightly
contained in the light-transmitting region. The transmittance of
the prepared light-transmitting region is shown in Table 2.

[Preparation of polishing region]
100 parts by weight of a filtered polyether-based

prepolymer (Adiprene L-325, NCO content of 2.22 meq/g,
manufactured by Uniroyal Chemical) and 3 parts by weight of a

filtered silicone-based nonionic surfactant (SH192 manufactured
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by Toray Dow Corning Silicone Co., Ltd.) were mxed in

a reaction container coated with fluorine, and the
tenperature was regulated at 80C. The mi xtyr

stirred vigorously for about 4 mnutes at g ﬁog\ﬁ?HR (SG)
revol uti on nunber of 900 rpm by a fluorine-coated
stirring 5 blade to incorporate bubbles into the
reaction system 26 parts by weight of filtered

by otpy By LR LA ML CAET I oL S b 1 PELSE,
co P o ot 54 S it

e T

react sol uti actjion soluti

at § evplibion pimbar S 00 Thin wca Eisuineasoaten shirig

urs,to give pol yur et hane resin foam bl ock. This

bla mmmmartsawbb%éa tq the rgastion system. o 26 parts
handsavv-t slicer (manufactured by 15 Fecken) to

by weighg ofofi fwerlrfbﬂe msghm«:m:higwseﬁlomlm%p,resmusly
was surface-buffed to predeterm ned thickness by a

melied atd 200C (IHARAGUAMINE MIT mannfactirexbbyilhara

© sheet having regulated thickness accuracy (sheet

Chemicah#ndustry ConpLtdljwere ddeati theseto. waBher¢aftetr pthe
round sheet having a predeternm ned 20 di aneter (61 cm

reaetibmpsolutied washstirread for aboultel mimaty andopoaréd iifito a
circles having a groove width of 0.25 nm a groove

pamitype operl tholdsoatddowitip Ndrine! ' Wheh the AWiditycof
groovi ng nmachi ne (TohoKoki Co., Ltd.). A

thi§ debkeionw abmlt:bﬁpﬁaé%ubl thé delcticiP SolwEiow %tsur ed by
Seki sui Chem cal Co. d.) was stuck by a

mtgfmt;ﬁ?‘g qglﬁggtlﬁ l%eqi Hﬁ O@%%tg%g?é%éthﬂébé%‘%‘k HhR

give a polyurethane resin foam block. This polyurethane resin

foam block was sliced by a handsaw-type slicer (manufactured by
Fecken) to give a polyurethane resin foam sheet. Then, this sheet
was surface-buffed to predetermined thickness by a buffing
machine (manufactured by Amitec) to give a sheet having
regulated thickness accuracy (sheet thickness, 1.27 mm). This
buffed sheet was cut into a round sheet having a predetermined
diameter (61 cm} and provided with grooves in the form of
concentric circles having a groove width of 0.25 mm, a groove
pitch of 1.50 mm and a groove depth of 0.40 mm by a grooving
machine (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,

58



10

15

20

25

and thereafter, a hole (thickness 1.27 nm 57.5

mx19.5 nm) for inserting a light-transnmtting region
into a predeterm ned position of the groov

was punched out, to prepare a polishing reg%eg%gg(?ﬁTR(SG)
provi ded with the doubl e-coated tape. Physical

properties 5 of the prepared region were as foll ows:
average cell dianeter, 45 gm specific gravity, 0.86

e Rl R AR 81 o
B S A R b B el hion

foam (Torgy ,Pef, thickness of 0.8 nm nanufagtured by
of the ﬁSPﬁaaﬁh?%Waﬁrﬁ?Fcﬁﬁ%ﬂb to prePate ang'éﬁﬂH“&/i th

a buff and subjected to corona 15 treatnent was stuck
regign provifggd with, fhe lowblescoated tape: | Physigabproperties

surface of the_ doubl e-coated tape provided with the

of the prrpaged aggion were asfollows:davemgeoeed dinmetes 45
stuck on the surface of the cushion | ayer.

wmyspecific gravity Q.86MmglemijyAskend:hpodokss, 5605 with a
size of 51 mMx13 mmin the punched 20 hole of the

complressibility £ 3i 0%; fcrmpwessiomgecovexyht 65:/0065 ainid storage
region, to penetrate the hole. Thereafter, the

elastichmddulusyidZ8 MPas egi on prepared in Production
Exanple 5 was inserted into the hole to prepare a
pol i shing pad. The physical properties etc. of the
prepared polishing pad are shown in Table 2. 25 59

[Plepiieiticd RfSolishxagpar1] 5

Example 4
A cushion layer consisting of polyethylene foam (Toray Pef,

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 5 was inserted into the
hole to prepare a polishing pad. The physical properties ete. of

the prepared polishing pad are shown in Table 2,
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A polishing pad was prepared in the same manner as in
Exanpl e 4 except that the light-transnitting region
prepared in Production Exanple 6 was used.
physi cal properties etc. of 5 the prepared po??g%?%ER SG)
pad are shown in Table 2. Conparative Exanple 2 A
polishing pad was prepared in the sanme nmanner as in
Exanple except that the light-transnmitting region
Ex g£d in 10 Production Exanple 7 was used. The
ﬁ@ Ical properties etc. of the prepared polishing

252 £EuBg bha ik rioatutlie sfpdhnber |
Exs'n%pkieA 4-\| eg)zc(e)pt that the light-transmitting region prepared in

Production Example 6 was used. The physical properties etc. of

the prepared polishing pad are shown in Table 2.

Comparative Example 2

A polishing pad was prepared in the same manner as in
Example 4 except that the light-transmitting region prepared in
Production Example 7 was used. The physical properties ete. of

the prepared polishing pad are shown in Table 2
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F-PO5023TR (SG)

it can be seen that when the |light transm ttance of

the light-transmtting region in wavel engths of 600
to700 nmis 80%aor nore (Exanples 4 and 5), the
endps)i nt of | a4 wafler can be detected with good
reprddugg i li tly wifthout 5 influencing polishing
charg;lcé e i|stli cfs.
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<Third Invention> [Preparation of light-transmtting
region] Production Exanple 8 10 50 parts by wei ght of
an i socyanate-term nated prepolyner (L-325

content of 9.15 wt% nmanufactured by Uni roygl_gg?OBTR(SG)
Chemi cal) regulated at a tenperature of 70C were
measured out in a vacuumtank, and gas remaining in

the prepolyner was renoved under reduced pressure

gfag%r?e'glhag;gine;kb ilt; (3:3‘% gﬁ# %re %&nﬁ?ﬁgﬂg ggltola;gtfl .rrel t ed
gyl R RO el DR 468 0 Yo o
sof 700 pt, S BoYh rminteclbAs males 2cearicd: tpacerenetat of

oratjon), to degas the m xture. 20 .Then, the
a “i%%?tﬁaél %!ﬁs‘l‘if&ﬁtsa ‘i%m%bgawol' Qi"‘&rﬂ!"ﬂgélﬁtlé grithomut an
. .oven at 110C for 8 hours to_prepare a rectangul ar
inflyepeing pplishing chamacteristiefhigt h 57 mm width 19 nm
thickness 1.25 mm). The difference in scatter of the
thi ckness of the light-transmtting region was 107 m
25 62 F-P05023TR(SG Production Exanple 9 A
<ThirghInventiom> t i ng regi on was prepared in the sane
manner as in Production Exanple 8 except that the
[Prepapxtion ofilighitityansmitting region] egi on was
rectangular with a length of 100 nm 5 a width of 19
ProductionaExanglees8s of 1.25 nm  Production Exanple 10

50 parts by weight of an isocyanate-terminated prepolymer
{L-325, NCO content of 9.15 wt%, manufactured by Uniroyal
Chemical) regulated at a temperature of 70°C were measured out

in a vacuum tank, and gas remaining in the prepolymer was

'removed under reduced pressure (about 10 Torr). 13 parts by

weight of 4,4’-methylene bis(o-chloroaniline) previously melted at
120°C (IHARA CUAMINE MT manufactured by Ihara Chemical
Industry Co., Ltd.) were added to the above degassed prepolymer
which was then stirred for 1 minute with a hybrid mixer
(manufactured by KEYENCE Corporation), to degas the mixture.
Then, the mixture was poured into a mold and post-cured in an
oven at 110°C for 8 hours to prepare a rectangular
light-transmitting region (length 57 mm, width 19 mm, thickness
1.25 mm). The difference in scatter of the thickness of the

light-transmitting region was 107 pm.
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Alight-transmtting region (length 57 mm w dth 19 nm
and thickness 1.25 nm) was prepared in the sanme manner
as in 10 Production Exanple S. Then, the
light-transmtting region was buffed with 240P%?%2e3TR( G)
sandpaper. The difference in scatter of the thickness
of the light-transmtting region, when neasured
thereafter was 45 m 15 Production Exanple 11 A

' g region (length 57 mm wdth 19 mm
Prdé:hﬁ nesslh% gS n'rr) vvas prepared in the sane manner

i"‘.sg'h‘?l ansm‘ii%ﬁﬂtﬁ {.eds Hlppad€din the sams
magifrat ih Fipdncty b“f flﬁﬁ%”#éﬂ?»?ﬂ@i% fife Sps pf the

tter thethrckness of light-transpjttin
hgﬁ%ﬁrwmh‘aﬁl&%epewast Frstan ru,r Witk 538pgth of 180 mm,
Pr.oduc n Exanple 12 25 Alight-transmtting region
a wigéh ébﬁr@an.wdne higknesgeof] 1RBAMIIR(SG nanner as
in Production Exanple 8 except that the shape of the
light-transmtting region was circular with a di aneter
of 30 mm Production Exanple 13 5 A
Pradugtion Examplei K3 regi on was prepared in the sane
manner as in Production Exanple 8 except that the
shapelightr-transmifiting regiont(léngth 5§ oomyaidth 19 mm
rectangular with a length of 50.8 mm a w dth of 20.3
andrthickness 11.28nmIn) efaslpfépared i Rhepsamiel mamider as in
pol i shing region] 10 1000 parts by weight of a
PrddudtiondEgaingie8r - Thesy the light-transmitting region was

buffed with 240-size sandpaper. The difference in scatter of the
thickness of the light-transmitting region, when measured

thereafter, was 45 pm.

Production Example 11

A light-transmitting region (length 57 mm, width 19 mm
and thiekness‘ 1.25 mm) was prepared in the same manner as in
Production Example 8. Then, the light-transmitting region was
buffed with 240-size sandpaper and further buffed with 800-size
sandpaper in an analogous manner. The difference in scatter of
the thickness of the light-transmitting region, when measured

thereafter, was 28 pum.

Production Example 12

A light-transmitting region was prepared in the same
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prepol yner (Adiprene L-325, NCO content of 2.22 neq/g,

manuf actured by Uniroyal Chem cal) and 30 parts by

weight of a filtered silicone-based nonionic

surfactant (SH192 manufactured by Toray Do]I:Jv %5%%%TQR(SG)

Silicone Co., Ltd.) were mxed in a reaction 15

container coated with fluorine, and the tenperature

was regulated at 80C. The mixture was stirred

j t 1L Lyut \Y; [ n
mallg B Hoeaciu ol Edaily € 3xctptttdl thlsribe uF bl

s SSARBT AR pAb B RS ARED of %o mon.

bi s(o-chl oroaniline) previously 20 nelted at 120C
(1 HARA CUAM NE MI' manuf actured by I hara Chem cal
try.Co. ) were added thereto. Thereafter,

| ndustry. Lt
Pr"c‘{i'bcljt‘?ga%{‘?mlgofﬁti on was stirred for about 1 mnute

and ur.ed i nto .pan-type open nold cqQated with

flu g@t'WmﬁélggﬁPﬁ&} "6‘?3 prepareddn: the samet  on

was | ost, the reaction solution was 25 introduced into
mapgnes s in Rrosugtien Example 1§ exceptdhat the shapesof the
. [F-PO5023TR(SG give a pol yurethane resin foam bl ock.
light;transmjttingiregioncwns recsangplag witha langthyofpQ:8

handsawtype slicer (manufactured by Fecken) to give
mmy, aovidtheof 20:3rman mand anthicknessiofd, 25mmsheet  was

surface-buffed to predeterm ned thickness by a buffing
[Ptepaxition qfipolichingregidn] Anitec) to give a sheet

havi ng regul ated thickness accuracy (sheet thickness,
1. 21000 pakbs by welifht ofhe filteves] pohygdilieobaséd gi ve a

round sheet having a predeterm ned dianmeter (61 cm
prepoilgherAdiprene’ D\328INCO0 konteatV¢E2i22 t:ﬁe??g; m of

concentric circles having a groove width of 10 0.25
magl.i%atwmpuy UhifdydlfChehbical) @hd 30 P23y dylaRigheof a
filtered silicone-based nonionic surfactant (SH192 manufactured
by Toray Dow Corning Silicone Co., Ltd.) were mixed in a reaction
container coated with fluorine, 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 a fluorine-coated stirring
blade to incorporate bubbles into the reaction system. 260 parts
by weight of filtered 4,4’-methylene bis(o-chloroaniline) previously
melted at 120°C (IHARA CUAMINE MT manufactured by Ihara
Chemical Industry Co., Ltd.) were added thereto. Thereafter, the
reaction solution was stirred for about 1 minute and poured into a
pan-type open mold cdated with fluorine. When the fluidity of

this reaction solution was lost, the reaction solution was

introduced into an oven and post-cured at 110°C for 6 hours to
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nm by a grooving machi ne (manufactured by TohoKok

Co., Ltd.). A double-coated tape (Double Tack Tape,
manuf actured by Sekisui Chem cal Co., Ltd.)_

by a | am nator on the other side than the %r%ﬁﬁkﬁ?fﬁkg@)
surface of this sheet, to prepare a polishing 15

regi on provided with the doubl e-coated tape. Physica
properties of the polishing region were as foll ows:

.V ' s i £ j _
eivd ERREEtleds RERLE Ko pldRic IR dififitdng Tl
' Vi DY S |
foaf HipGR W SR Bl paidisin 29Be U inafotibhizga by
a e 6 _A_hol rect angul ar, .D (diganetrical .
FedR SRRt giyé o BolmbintHatit'sedte trcer ofFFL ' ffipn, thip pheet
19.5 f j nserti a 25 ljght -transmttjng.region
was gustaia-huted f8 Bradetefoiined ShicknsiRy bifnng
F- PO5023TR( SG), perj pheral portipn of the pol | shing
maghine (mA B RRArR, by Atpatadida Bite.8 sheRt RaTREnched
out. Then, a cushion layer consisting of_ polyethyl ene
regulated thickness accuracydshest thigkngss, M’Emm)ur chisy
Toray Industries, Inc.) having a surface brushed 5
buffed sheef was punched ont-to give & roundrsheetchaving a
stuck by a lamnator on the pressure-sensitive
pregigitesmived diameter (6 hemj)sivich wast then provided iwith
with the polishing region. Further, the doubl e-coated
gropwes imthetforin of conrentriacirclesthavingsaigroovieawidth of
Thereafter, the cushion |ayer was punched out with a
0.25 arm] @ grecvapitéhrof DNSOnmeandoaigrdoveadeépth of (40
mm L (circunferenti al
mm by 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, to prepare a polishing
region provided with the double-coated tape. Physical properties
of the polishing region were as follows: average cell diameter, 50
um; specific gravity, 0.86 g/cm?3; Asker D hardness, 52°;
compressibility, 1.1%; compression recovery, 65.0%; and storage

elastic modulus, 260 MPa.

[Preparation of polishing pad]
Example 6
A hole (rectangular, D (diametrical direction) = 57.5 mm, L
(circumferential direction) = 19,5 mm) for inserting a

light-transmitting region into between the central portion and the
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direction) = 13 nm in the punched hole of the

polishing region for inserting a light-transmtting
region, to penetrate the hole. Thereafter, _t
light-transmtting region prepared in Produ%f?@ﬁomTR(SG)
Exanple 8 was inserted into the hole to prepare a
polishing pad as 15 shown in Fig. 4. The length (D) of
the light-transmtting region in the dianetrical

' i (S..3 Ll .t he | t in th
pesiphETh Borkbus ot FEcROTsh g dtidd BroStdbd Mgt (D)
th | Lght -t i ttd ' ' th [ [ I
dofbieEBretd Sbe A8 FAGRER 5, Fabh, SiSnh AT st
i shi : hysi cal [ f th
cofetit i ity efhsbns dat (Ehion 5 BhERFASes SeBlaimin,
maffabthiod b5 53R TRcnaRckn ] beFbnd e tacn s
for iinserting . a 66 F-PO5023TR(SG light-transm tting
with-gtyfijand spbj¢riad tocarona eq&mwg Wagatuek by a
peripheral portion of the polishing region provided
lamjnatox %Gheepme-mpﬁt%es agiresive stxfacernéthey
cushion layer consisting of polyethylene foam (Toray
double-coated tape providednwith shewpolisbing cegion.ToFuyther,

I ndustries, Inc.) having a surface brushed with a buff
theaddubléiceated tapec wasnstucle anntine suxface of itheycashion
| am nator on the pressure-sensitive adhesive surface
layef. t Therdafierg theatushiop taypeowiatcgunched oat peithsd isiee
~region. Further, the double-coated tape was stuck on

(reétitngularaDe(dianh&trieaE dixvttion) 8)81 mMeLqeifcimféfamntial
cushion | ayer was punched out with a size

dirééEiomng qkﬁmmpliﬁoﬂlfmph&icqf&d Hol€ &f Y polidhiiP relgion

(circunferentia
for inserting a light-transmitting region, to penetrate the hole.

Thereafter, the light-transmitting region prepared in Production
Example 8 was inserted into the hole to prepare a polishing pad as
shown in Fig. 4. The length (D) of the light-transmitting region in
the diametrical direction is 3 times as long as the length (L) in the
circumferential direction. The ratio of the length (D) of the
light-transmitting region in the diametrical direction to the
diameter of a wafer as an obhject of polishing was 0.28. The
physical properties of the prepared polishing pad are shown in
Table 3.

Example 7
A hole (rectangular, D {diametrical direction) = 100.5 mm, L

(circumferential direction) = 19.5 mm) for inserting a
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direction) = 13 nm in the punched hole of the

polishing region for inserting a light-transmtting
region, to penetrate the hole. Thereafter,
light-transmitting region prepared in Produ%f?@%O%%TR(SG)
Exanple 9 was inserted into the hole to prepare a
polishing pad as shown in Fig. 4. The length (D) of

the |ight- transrritting region in the dianetrical

n ne the |Le
tighlERehp RSt 2153 tikr Ty Be§RSnTihe BRnciREbOrtioh afig the
D) of.the tra ttin egi.on i,
periphefe} pextion BEthecRoRshing Maidd pidrifedMitha o as
obj e f polishin 0.49.__The i cal
dodisobrfed Toplies &'Bﬁ%‘?%‘i% TROR> PRRSHOR AT | n
Tgbl e 3. _Exanpl e 25 A polishing pad was preparedln
corfmtgwre m#nsthxle% foam lﬂ‘m%f higkness,af 0.8 gnm,
except that the Ilgiht transm tting region prepared in
mawas‘éw% by Bapry Indugitiess daci )nggvuw agyutfpge brushed
ight-transmtting region prepared in Production
thmrm and subjerted taicosomscteadment was ptupk hyta
polishing pad are shown in Table 3. 5 Exanple 9 A
lampigiatoniony tgsdpmqa’eeepmsi&ivm adhesiversurfaceof 4bhei n
Exanpl e 6 except that the light-transmtting region
doyblescoated tapermvitdedwibhe the pdlishing vegibn.n Pusatieer,

of the light-transmtting 10 region prepared in
thePdoubié-icoatedaypewis stuelp bypstihelsurfucp of thescashidie

prepared polishing pad are shown in Table 3.
layeepThaireiftery ahiel €ushion layer was punched out with a size
(rectangular, D (diametrical direction) = 94 mm, L (circumferential
direction) = 13 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 9 was inserted into the hole to prepare a polishing pad as
shown in Fig. 4. The length (D) of the light-transmitting region in
the diametrical direction is 5.3 times as long as the length (L) in
the circumferential direction. The ratio of the length (D) of the
light-transmitting region in the diametrical direction to the
diameter of a wafer as an object of polishing was 0.49. The

physical properties of the prepared polishing pad are shown in

Table 3.

Example 8

A polishing pad was prepared in the same manner as in
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A hole (rectangular, D (diametrical direction) = 19.5

mm L 15 (circunferential direction) = 57.5 nm for
inserting a light-transmtting region into_b

the central portion and the peripheral por igggﬁggT%éSG)
pol i shing region provided with a doubl e-coated tape

was punched out. Then, a cushion |ayer consisting of

pol yet hyl ene foam (Toray Pef, thickness of 0.8 mm 20

{8 e O PR Sl e
Prdg 84T o 10 b aber M PRAE ¥ it eranammitting
regigt pinpated n F3RAREHRR Krpinle &acrRE RRvERL e

surface qf _the cushipn 25 Il ayer. Thereafter, th
proginsticmof e braRatad PAbshiaY Bad A7 shomn ingtable 3.
F- PO5023TR(SG (rectangular, D (dianetrical
direction) = 13 nmm L (circunferential direction) =
51 mm) _in the punched hole of the polishing region for
Examplet9ng a light-transmitting region, to penetrate
the hole. Thereafter, the light-transmtting region
pr egh Pedishing pad ovas preparedgnctise same manned asniro
the hole to prepare a polishing pad as shown in Fig.
Example it exeeptithab) the light-tiagismittimg regionprepared in
in the diametrical directionis 0.3 relative to the
Prddugfion(Examplehkl was nseflcireplace ofitheclipht-trahsmitting
ratio of the length (D) of the light-transmtting
regiegipreparetdin Productiom Extimpté 8on The tpleysialli anet er
of a wafer as an object of polishing was 0.09. The
propettiesof nhe%ﬁfdpmdoﬁolibniﬁgm afle RBlowh iRAJT@BIE 8! ©
shown in Table 3. Conparative Exanple 4

Comparative Example 3

A hole (rectangular, D (diametrical direction) = 19.5 mm, L
(circumferential direction) = 57.5 mm) for inserting a
light-transmitting region into between the central portion and the
peripheral portion of the polishing region provided with a
double-coatéd tape was punched out. Then, a cushion layer
consisting of polyethylene foam (Toray Pef, 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
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15 A hole (circle, dianeter 30.5 nm for inserting a
light-transmtting region into between the central

portion and the peripheral portion of the polLishi
region provided with a doubl e-coated tape g/a%b‘%%gg%&sm

out. Then, a cushion layer consisting of polyethylene
foam (Toray Pef, thickness of 0.8 mm 20 nmanufactured
by Toray Industries, Inc.) having a surface brushed

(reé‘ft%%gﬁbagy gf (@ia&%étﬂbﬁf W‘ﬁ%{}f %gi@ thint ahﬁﬁcv%ﬁ?erential

m nat or on sure-sens

. LWVE mSU ubke-co dta rovi ded
airBEREYIE ST BT Intnd Manctiier nbg B e pUEnE Resibe,
ts S_ St n the.surface.of the cushiqn 25 |ayer.
for {ABErtie. B LR R eiRi Rt i, BiREnERrats, iy RIS
Siz 69. F- 023TR( SG),,..,of a dianeter of, 24_mm.in |he
Theisaiten th gt ﬁisﬁ'ftgnsr?ggﬁ%’gimmwﬁ in Brefpgtipn
light-fransptting region, tqQ penetrate the _ hole.
Exarwgﬁee# s “E?Pé'tPagiﬂlt-%t the, m(iﬁtﬁongrqw%ﬁ pelishing pad as
Production_ Exanple 12 was inserted into the hole to
showajdm Eig blpoMhelongth (Dhef $helight-tragsmitting.region
. length of the light-transmtting region is 0.15
in the siametricaldirestinm is0.3 welative to the lomgtbt(Lyfin the
. polishing. The physical properties of the prepared
cirpamfenential adirection oiRhe ratioof the lengtihn{l) of the
Exanple 5 A hole (rectangular, D (dianetrical
lighk-transmittingiegiomnin the (diametrieakbdiredtion rtecthen) =
20.8 mm for inserting a light-transmtting region

diameterbef aceafdrhas amnbbjectpof polishing whse 0.00¢ i [¥1ee al
portion of the polishing region provided with a 15
ph}ldsiuhl propertidstahthegareparetgsolishing had are shokipin
ayer
Table 3.

Comparative Example 4

A hole (circle, diameter 30.5 mm) for inserting a
light-transmitting region into between the central portion and the
peripheral portion of the polishing region provided with a |
double-coated tape was punched out. Then, a cushion layer
consisting of polyethylene foam (Toray Pef, 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
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consi sting of polyethylene foam (Toray Pef, thickness

of 0.8 mm rmanufactured by Toray Industries, Inc.)

havi ng a surface brushed wth a buff and subj

corona treatnent was stuck by a |am nator %ntgﬁéngﬁ?SG)

pressure-sensitive adhesive surface of the 20

doubl e-coat ed tape provided with the polishing region.

Further, the doubl e-coated tape was stuck on the

: f .0 I ion

of § Hiafiel of 29 SH5 MrPthe fiiéned IRIERA Phe diffity

I was punched

. di tal ] ' | = (gireunterenti.al
regiP B0 i it A ehE ars it intliedion, o fpipfiet e
ol i,ghing £egign for .inserting.a |ight-transmtting

hotf;  Therghste fite 1y Sesmithife redion pidpatg i
Thereafter, the light-transmitin eqi on repared in

Prodifition Bramals,l 2 as inderind adHthehoid 8 ksbpare o
pr.epare pol i shing pad as shown in Fig, 4. The length

polishing PaAcAS rhomn 4R Fhigyit-t i'ﬁﬁerlsgig&h ohthee

. diametrical direction is 2.5 tinmes 5 as _|ong as the

light-Apmsmisting ragios I0rA% relAtine ter the leBEth pfe wafer
ratio of the length (D) of the light-transmtting

as anghiect of; pelishinget Theaphysicaliprapertiesof ¢hgrprepared
of a wafer as an object of polishing was 0.25. The

polislyinig padmxspehomas infTalile 3+ epared polishing pad are
shown in Table 3. 10 Table 3 Polishing rate |n-plane
Detection of A/mn uniformty (% filmthickness
Exanple 6 2450 7 0 Exanple 7 2350 5 0

Comparative Example 5

A hole (rectangular, D (diametrical direction) = 51.3 mm, L
(circumferential direction) = 20.8 mm) for inserting a
light-transrﬁitting region into between the central portion and the
peripheral portion of the polishing region provided with a
double-coated tape was punched out. Then, a cushion layer
consisting of polyethylene foam (Toray Pef, 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
(rectangular, D (diametrical direction) = 44.8 mm, L
(circumferential direction) = 14.3 mm) in the punched hole of the

polishing region for inserting a light-transmitting region, to
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Exanple 8 2450 5 0 Exanple 9 2450 4 0 Conparative
2330 13 x Exanple 3 Conparative 2400 11 x Exanple 4
Conpar ative 2430 8.5 A Exanple 5 From Tabl

be seen that when the length (D) of the %%0%239&”
light-transmtting region in the dianmetrical direction
is 3 tinmes or 15 nore longer than the length (L) in

t he circum‘erential direction (Exanples 6 to 9), the

pev’\#q?étés Srﬁ ace of nﬁhé?&é ﬁ’uﬁé 3 %@i ts‘ﬁ*é{ﬁi \#Stg?o‘tl °
Pf%ﬁggﬁdeggéﬁ@c 'nV%&Pfeaﬁgnvﬁagn?Erﬁ G fnfS the hele 't

i shed,to i rove

prERara s epHBBing Kok s sHiwm ip FRE#o é“i%nlmth (D) of the

the,scatter ,of t .ckness of the , | .
hamgﬁiaqqlamgtrﬁsgové@ the Béan%féfﬁ caldirectin i, 2,5 4imes
unlformi% can be |nproved (Exarpol es 8 5 and 9).
as lopganit iy the pEemtigl slireetionn e The
resent invention is used in planar|2|ng an uneven
ohthedengthdirofthe ight-transmitting zegion in the
poI i shing (CWP). Specifically, the present invention
diametricalt élracpmn toithe diamieser of awaferdas duobject of
detecting a polishing state etc. by an optical neans.
polishing was 0.25. The physical properties of the prepared

polishing pad are shown in Table 3.

Table 3
Polishing rate In-plane Detection of
(A/min) uniformity (%) | film thickness
Example 6 2450 7 o
Example 7 2350 5 o)
Example 8 2450 5 o
Example 9 2450 4 o
Comparative
Example 3 2330 13 x
Comparative
Example 4 2400 11 X
Comparative
Example 5 2430 8.5 A

From Table 3, it can be seen that when the length (D) of the
light-transmitting region in the diametrical direction is 3 times or
more longer than the length (L) in the circumferential direction
(Examples 6 to 9), the light-transmitting region contacts

uniformly with the whole surface of a wafer during polishing

without contacting intensively with only a certain part of the

71




72 F-P05023TR(SG CLAIMS 1. A polishing pad used in
chem cal nechani cal polishing and having a polishing
region and a light-transmtting region, wher
light transmttance of the Iight-transnitti%ggpgg%gﬁRéSG)
over the wavel ength range of 400 to 700 nmis 50% or
nmore. 2. The polishing pad according to claim1,
wherein the rate of change of the light transmttance
waflr, tdifd th¥fa! thé Wureridd oP 1 }
400 to 700 nmrepr es&%@gebéﬁ%g@ﬁﬁﬁ%g\%ma@ E%l g' V&n
1'. 0 . . € 0 = I m
poliSnphe kHarabiarietist (it T Ml EnifoTItH) When
] j o] ximum,,transnttance
th¢ kAR SR ERE eHlehilsh hr i HRHCBR s ing R Ben B0
j t Lajim.1 2. .wheretn, the |i
dediiiled, the o HIfhF sinibpmiey S e inffoved bramples 8
anﬁﬁgelength of 400 nmIs 50% or nore, and the
hsmttance of the light-transmtting region over
t he wavel ength range of 500 to 700 nmis 90% or nore.
20 4. The polishing pad according to any one of clains

3 wherein the difference anong the respective
IN@%&FM%#&RQW@JT%f the light-transmtting region

in 500 to 700 nmis 5%or less. 25 5. A polishing pad

usedChe palishing pad obthe pregent snvegtion is used in

F- PO5023TR(SG and having a polishing region and a
plapagizing andmeven gurface of a wafer by chemical mechanical

polishing (CMP). Specifically, the present invention relates to a
polishing pad having a window for detecting a polishing state etc.

by an optical means.
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wherein the thickness of the light-transmtting region
is 0.5to4 mnm and the light transmttance of the
light-transmtting region over the wavel engt

of 600 to 700 nmis 80%or nore. 5 6. A pol PSEP%gEggg(SG)
used in chem cal mechanical polishing and having a
polishing region and a light-transmtting region,

wherein the light-transmtting region is arranged

between the central porggamygnd the peripheral

portion of the polishing pad, 10 and the length (D) in

tharit e PouERing atbhel icotichlifal sbeHRhfral APEhIng
and haVifigh @ ol AeBRt bl £ et Graleives g FeRicn..
whifefi tHO%E8t tiahPRiPEnc F b light rBamibiiie fegion
owdZelt s S g o AR st s

any one of clains 6 to 8 wherein the scatter of the

thi ckness of the light-transmtting region is 100 m
ccordj ng to_any one of

or less,. 10. The. polishin d a .

cl ai ThF&Olzsﬁ!f,Pg m@f ardording fa claim, L whergin the

polishing region and the 74 F-PO5023TR(SG .
rate;qf changes of the lightctransmittapee of the dight-transmitting

The polishing pad according to claim 10, wherein the
region,ity waygien of 400 Ko aumarepresented; by thiee

];;;I(_i shing 5 region and the polyurethane resin as the
folloxring equation & §0%g amltess:

the rate of change (%) = {{maximum transmittance in 400 to

700 nm - mihimum transmittance in 400 to 700 nm)/maximum

transmittance in 400 to 700 nm}x100

3. The polishing pad according to claim 1 or 2, wherein
the light transmittance of the light-transmitting region at a
wavelength of 400 nm is 50% or more, and the transmittance of
the light-transmitting region over the wavelength range of 500 to

700 nm is 90% or more.

4. The polishing pad according to any one of claims 1 to 3,
wherein the difference among the respective light transmittances

of the light-transmitting region in 500 to 700 nm is 5% or less.

5. A polishing pad used in chemical mechanical polishing
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light-transmtting region conprise the sanme kinds of
organi c isocyanate, polyol and chain extender. 12.
The polishing pad according to any one of clLaj

10 11, wherein the material for formng the# P5§0§3%ﬁ(sg)
light-transmtting region is non-foam 13. The
pol i shing pad according to any one of clains 1 to 12,
whi ch does not have an uneven structure for retaining

and avig £ potidie %%‘%S*S%*é&%%@ﬁ%&*%@ﬁ%ﬁé&%%ﬁ?ﬁé
s T L&hi dj . . Of .clai
Whéé‘elﬁ?ﬁe%‘&%fﬁgﬁhme nﬁ?gﬁ‘%—%*@aﬁ?#ﬁg@%ﬁéﬁ a%@?ﬁhé
moh RS 1 SRRl HR 1l RO SR Eheton
over the Satelgniet e oS08 o 700l 8004 symdre; °°
The polishing pad according to claim14 or 15, wherein
the average cell diameter of the fine-cell foamis 70
mor_ less. 5 17. The polishing pad, according _to an
one &f Apelishing pad used m&@mipnbmani@l@msﬁipg
of the fine-cell foamis 0.5t0 1.0 g/cnB. 18. The
and having ) pelishingreging and mlightLransmitting region, 10

17, wherein the hardness of the fine-cell foamis 45
whereigsthe light-transmitting mgiandiscaranged between the

central portion and the peripheral portion of the polishing pad,
and the length (D) in the diametrical direction is 3 times or more

longer than the length (L) in the circumferential direction.

7. The polishing pad according to claim 6, wherein the

shape of the Iight-transmitting region is rectangular.

8. The polishing pad according to claim 6 or 7, wherein
the length (D) in the diametrical direction is 1/4 to 1/2 relative to

the diameter of a material to be polished.

9. The polishing pad according to any one of claims 6 to 8,
wherein the scatter of the thickness of the light-transmitting

region is 100 um or less.

10. The polishing pad according to any one of claims 1 to

9, wherein materials for forming the polishing region and the
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19. The polishing pad according to any one of clains

14 to 18, wherein the conpressibility of the

fine-cell foamis 0.5 to 15 5.0% 20. The pglbé bggTR 5G)
pad according to any one of clainms 14 to

t he conpression recovery of the fine-cell foan1|s 50

to 100% 20 21. The polishing pad according to any one
of clains 14 to 20, wherein the storage elastic

el e N ORI | 1 20

MPa or nore produci ng a
sem conduct or device, which 76 F-P05023TR(SG

conprises a step of polishing the surface of a ]

sem£pnd ng_p §sSr i,be

C afﬂi; Oz‘gnte O#OW?L?I{E& ﬁ#t{% ég?dﬁi:g !tg la%m i‘S fherein tqle
polyurethane resin as the material for forming the polishing
region and the polyurethane resin as the material for forming the

light-transmitting region comprise the same kinds of organic

isocyanate, polyol and chain extender.

12. The polishing pad according to any one of claims 1 to
11, wherein the material for forming the light-transmitting region

is non-foam.

13. The polishing pad according to any one of claims 1 to
12, which does not have an uneven structure for retaining and
renewing an abrasive liquid on the surface of the

light-transmitting region in the polishing side.

14. The polishing pad according to any one of claims 1 to
13, wherein the material for forming the polishing region is

fine-cell foam.
15. The polishing pad according to any one of claims 1 to

14, wherein the surface of the polishing region in the polishing

side is provided with grooves.
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F-PO5023TR (SG)

16. The polishing pad according to claim 14 or 15,
wherein the average cell diameter of the fine-cell foam is 70 pm or

less.

17. The polishing pad according to any one of claims 14 to
16, wherein the specific gravity of the fine-cell foam is 0.5 to 1.0

g/cm3,

18. The polishing pad according to any one of claims 14 to
17, wherein the hardness of the fine-cell foam is 45 to 65° in

terms of Asker D hardness.

19. The polishing pad according to any one of claims 14 to
18, wherein the compressibility of the fine-cell foam is 0.5 to

5.0%'

20. The polishing pad according to any one of claims 14 to
19, wherein the compression recovery of the fine-cell foam is 50

to 100%.

21. The polishing pad according to any one of claims 14 to
20, wherein the storage elastic modulus of the fine-cell foam at

40°C at 1 Hz is 200 MPa or more.

22. A method of producing a semiconductor device, which
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comprises a step of polishing the surface of a semiconductor wafer

with the polishing pad described in any one of claims 1 to 21.
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