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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 polishing-padopsesd sc)
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 met hod of produci ngpgcarTCAITONRt Or device by the
pol i shi ng pad BACKGR(IJND ART Production of a

I
PO s a(D MeriOB P PROTOING sEiticoICtOR

forma wiring |ayer:by &gt hography, etching etc.,
a step of fornming an interfamnar insulating filmon
the wiring layer, etc., and an uneven surface nade of

an el ectroconductive material such as netal and an
' ' erial is generated on the surface of 20
TEQ%@LB@%% steps. In recent years, processing
for fine wirin nmul t e[ Wri LS _adv nci
for ThE Rreepatdnge: r%éﬂa% ﬁ%ﬂawﬁ%hb?g pad used'in
sem conductor integrated cjircuits, an ac,co din
planasising 23 wreyen sirface of o wafer by chemice Srofhigical
have becone inportant. 25 As the nethod of
polishing (CMR) amd ineparticulante appolishimgpad having a
F- PO5023TR( SG
window for sensing a polished state etc. by an optical means, as
well as a method of producing a semiconductor device by the

polishing pad.

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 irisulating 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 5dvancing 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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a CW nethod is generally used. CWP is a technique
wherein while the surface of a wafer to be polished

is pressed against a polishing surface of @ mRJSHNGE)
pad, the surface of the wafer is polished wth an
abrasive in the formof slurry having abrasive 5

grains dispersed therein (hereinafter, referred to as
slurry). As shown in Fig. 1, a polishing apparatus

a crm%ﬂaﬂsaqs' érallfVRskd. PieMPdRda itechRigiie! Wwhekéin a
pol i shing platen 2 for supporting a polishing pad 1,

whﬂe %‘ﬂ@%fﬂg@%&% g[w fe?'oid Bl ﬂ&llgﬁé hs%refsgéd stt'a{‘g

fer) ng material for

b A 1 3nting e
potlfds B ?gg@eD 358 kAPt e
G TR A

pol i Shl 15 t ol i shed materi a
of A% TS Pel%iﬁa o, acpolisnbes apiarat Hﬁ;}&fé%gﬁbeéaﬁx in
ot her. The su pportin st and 5 is provi ed Wi _t
CMB;igsprpvidedy farexamBle With ﬁ‘lB‘PlhﬁE“fgl %Eﬁ‘? ?hgbr
material 4 against the polishing pad 1. suc
supportingacpelishing pad 3, a wmpmfsq%(n@hslzmg h@ad) 5
planarity of wafer surface. That is, the point in tine
for shpporting acpolishedomageriad (waferjo#, plhacking matexial for
reached should be detected. Wth respect to the
uniférmiy presstrizingyd dmfer) and amhechanismpetfeeding anhe
polishing treatnment of a test wafer has been
abrasivélctThe polishingpad 1 \is tfitted with khevpolishimgigplaten 2
after the 25 results are confirned, a wafer serving as

for exAnPplcyid & doWbRCE6EtEd 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 5 is provided with a
pressurizing mechanism .for 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 coriducted by periodically treating the wafer, and after the

results are confirmed, a wafer serving as a product is subjected to
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F- PO5023TR(SG polishing treatnent. In this method,
however, the treatnent tine of a test wafer and the
cost for the treatnent are wasteful, and a gesisowf®{(sc)
and a product wafer not subjected to processing are
different in 5 polishing results due to a | oading

effect unique to CMP, and accurate prediction of
processing results is difficult w thout actual

poli¥Hi ?“‘qs&é%&n‘fénfhe product wafer. Accordingly, there is
nee n recent years for a method capable of in situ

det 96148 MethBR, HWever (e EredGRedEXinRsl ol B4t Wafer

proper |es an ess ‘are attal ne e time of

ancgggs ab%}[]veg tr#a&rﬁ@g&r r%oﬁgt:é(ﬁllt Qﬁdoﬁ %QE 'araiﬁr daénd a

I on; varilous net

Pro, reftg‘ﬁé or gt i %ﬁ%ﬂﬁ&”ceasﬁhg"#%f%@é BT Che

potfaling etdle afyheai;‘"kg%d | g ofiget @&ae“ﬁ%w%”a@dﬁ?da
waf er - keepi t

acogBbe P dieBATLal Pracereulis reeults s ARIClL ifhgpt actual
detecting the thickness of an insulating film

processing i the proguet waferpat ent No. 5081421), 20 (3)

an optical nethod wherein a filmthi ckness noni tori ng
nec iedordingly, there is ngad insreepntyeass fon aamethad g

platen (JP-A 9-7985 and JP-A 9-36072), (4) a
capahie aifi im situadetgetionnef the poindria tirne gvhen, desisedy
spectrum obtained froma vibration or accel eration
surfaces propestiestanddhitkness exe attaipedditcthe time of CMP
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 capaqity method of detecting the thickness of
an insulating film remair;ing 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 rotéting 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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3 F-PO5023TR(SG (5) a detection nethod by applying a
built-in differential transfornmer in a head, (6) a

met hod wherein the heat of friction betweenrapyef£ITR (SG)
and a polishing pad and the heat of reaction between
slurry and a 5 material to be polished are neasured by
an infrared radiation thernoneter (US Patent No.
5196353), (7) a nethod of measuring the thickness of a

chad . : emipn Lime
(5) g‘?‘h%uperSgﬁ‘?@“jg&?ﬁf@ﬁ%gﬁ%&@gg gnd Jﬁhp |

< : (8) a nethod of neasuring the sheet
traﬁggﬁfxgp)m a@?ﬂaaﬁ)

ance of a fetallic film on the surface of a
I . . d
(6) 3pRiepog wH SR ¢ hpap g Hiceioh WERIEEh o waley RUY Y
ialy fr.om Vi ewpoi.nt _of. S u and
polighiel pac i el hEAP R HonthidR BRtPRRL TR ARE S S
The optical detecfion neans_as,.the nethod {3) .i5.
matgiief fpdis ppEted AoR TBPARUTat BV, an TIFEtRsh S iatipn
pol i shi.ng b irradiati fer via a polishing pad
thegmmq:eg (M#Hewnt h\ﬁb}#f?ggﬁh tting region) with a
l'i ght beam and nonitori ng. an interference signal,
(7) gemethoshobmeasuriag the shickuess gia pelished gatesial by
12). At present, a He-Ne laser |ight having a
meaausing the tragsmisgion timg ef snpersenipwayesayiP-4
white light using a hal ogen |lanp having a wavel ength
55-1/06769 _mBIP-A BABTHI0); apderal |y used. In such
nmet hod, the endpoint is determ ned by know ng an
(8) a method of measuring the sheet resistance of a metallic film
on the surface of a wafer (US Patent No. 5559428). At present,
the method (1) is often used, but the method (3) comes to be used
mainly from the viewpoint of measurement accuracy and spatial
resolution in non-constant measurement.

The optical detection means as the method (3) is
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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25 approxi mate depth of surface unevenness by
nmonitoring a change 4 F-P05023TR(SG in the

thi ckness of a surface |ayer of a wafer. Wherpb@UeisTR (56)
change in thickness becones equal to the thickness o%

unevenness, the CM process is finished. As a nethod
of detecting the endpoint of polishing by such
optical nmeans and a polishing pad used in the 5

in {Hd PRfLkNESd BF S Eﬁi—i"&%@sla?@il SPh iveiierd NRHEn sWéh RRhge

propose A pol 1 shi ng havi ng, as Ieast a part

in ttlﬂgcie‘t?&;gs@elcnc%}hggl I&@Q}}WOP T90 t o 3500

oMERHER i i B A VEREEEp Y ntpoin

of BAiGHERE BV ribh FEH mebe¥ éﬁé%lﬁ%ﬁ ol bpfuded o e

methdfl. FFiaHS preicy isg 8??9 palisBing Radk Bave iied Brobgsea.
pol KRphhiat mee Raviog, = %ﬁ%t%i%%é sttt pofd and

nprlsesavvater-lnsoluble matrix 15 _mate i‘ ri

umm@r transparentpolymer shiegtpassinga »ﬁit of wavelengths

wat er-insoluble matrix material and the |ight

of 19Qton3508nam therethrough igdliselassd Kapanese Pasent
nore is disclosed (JP-A 2002-324769 and JP-A

Applicatisp/Natianalt Publidatisin {kaid-Onen) Noi 4dodl1R977).
endpoi nt detection is used in any of the polishing

Funtheér, A(pdlishing pakchaving e stepieditranspardntgplugind a

white Iight wusing a halogen [anp are used as the
inséit@d ibenit isdisolosed! (FP-Av9+79285).ghA palisisinng padchaving

is an advantage that the |ight of various wavel engths
a trafispaseatPluplonthe saitid surfaveasanpolishingaurface lis
disclosed (JP-A 10-83977). Further, a polishing pad wherein a
light-permeable member comprises a water-insoluble matrix
material and water-soluble particles dispersed in the
water-insoluble matrix material and the light transmittance
thereof at 400 to 800 nm is 0.1% or more is disclosed (JP-A
2002-324769 and JP-A 2002-324770). It is disclosed thata
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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surface of the wafer can be obtained. Wien this white
light is 25 used as the |ight beam detection accuracy
shoul d be increased in 5 F-P05023TR(SG) apbs®ash3Tr (5G)
wavel ength range. In high integration and
m croni zation in production of sem conductors in the
future, the wiring width of an integrated circuit is
expected to be further decreased, for which highly

a b@&ﬂ%&ﬁﬁ ﬁa}axf‘gléiPOI igR RitepPationh ARACHIdFOniZition

e convermntional™ wi ndow Tor endpolnt detection does
. i G issf i .
in S4tEn OF bohftBiduorith 5 ¢ TrtufE S Rirldy fridth of
Cvent | . : (4 Shi .
an pﬁg#*i:%@&?g@ B B8P A RS be uPherHeckapa o
kshi and t hus havi.n I i.shi
whith Highf)f pEPirkte prtidat dadbins iteffion ¥ Meegeary, but
nmet hod of pr.oduci,n seni conduct or  device b [
the; ﬁ%nrssp?gﬁﬂgwm&pfwosp@epua detgction doss ot Bave,
to, provide a_palishi d, i hi ghl t
sufbigifRtly SRHEBIGtOnyROTHEASa! I ABFo WAl Dehgr e
particularly preferably usable in a polishing ‘Jé%
appdihe obiect af afirst favention is toprovide 4 polishingpad
| aser having a transm ssion wavel ength in the
enahling highly ageurate nytieal detectipnsohandpoink duriag:
pol i shing characteristics (surface uniformty etc.).
polishingandiflars havingexaellent polishingrcharacterjstics de
a polishing pad which can be easily and i nexpensively
(suffacperunifoerthitygsetoe) Andsa anethaddbdDpreduding ag a

sem conductor device by using the polishing pad. On
senfitonductor devideByruginggthe tpolishirig pad. r egi on)

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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described in the patent specifications supra is |ong

in the circunferential direction of the polishing pad
or is circular, as 25 shown in Figs. 2 and g.pddn34eR (sc)
case of the wi ndow having the 6 F- POSOZSTR(SG) shape
descri bed above, however, the wi ndow contacts
intensively with only a part of a wafer during
polishing the wafer, and thus there is a problemthat

sha#eﬁggﬁﬁﬁle'dsgb&i‘e, gﬁw IS HRCRIAdBY Ebﬁ@acfsom%d&my

e W ndow an pOfl’I on not contacting wth

i AL VA srrblic
S e BB Fife Bhefeh foreion
cmgagft‘g.{ga%ﬂ[ﬁtg 0%05@5 gfﬁgﬁ%g{?gﬁgﬁgachﬂmm the
wingfiv; ) S“f frgm? *ﬁﬂlt%npsp S hoe e
profildsciins of SdHLRY RATSon EATIAGHAEITIL the window.

pO|IShIn% pad. DI SCLOSURE OF THE | NVENTI ON 15 The

predde of asthizdeinuantion is to prpvide @ Bolishing pad
ci rcunst ances descri bed above, and as a result, they

enahling highly accurgte aptisahfleteetioncof endpaing during
specific transmttance can be wused as a

polishjimg, ttharsshaving gxcejlent polishinglchsracgepistics o
sol ve the problem described above. 20 That is, a
(pafticalarlyienplawe miiformity etcjaind ldamhclacbﬂghdn'grthe
cheni cal mechani cal polishing and having a polishing

polisingnpidfileof la @hde tareasof atwafer, ag well ad ar migthiodof
light transm ttance of the

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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light-transmtting region over the wavel ength range of
400 to 700 nmis 50% or nore. 25 The rate of change

of the light transmttance of the 7 F- POSO%SE@%@%TR(SG)
light-transmitting region at a wavel ength o to

700 nmrepresented by the follow ng equation is
preferably 50% or |ess: The rate of change (% =

{(maxi mumtransmttance at 400 to 700 nm - m ni rum

ek BEHLS sodiot 3 HMARIIR 00 38

’eﬁq?éﬁ%‘.t? b:?h t| e ri‘:%g Qﬁuhkzﬂm 1§3a§§gé%b1g§d8‘993r §08s:
SRR i BB 50 A B Rl R oo

o 00T i o4 o 0 S

neas, msnt t u IS | tant for determ nation
tragsmi ﬁ%&fréﬁg %ﬁﬁ Em}x f pol i shi ng endpoi nt

and t he a ur ac of nmeasyrenept of fil ckness.
The ‘F‘F%{af *P& ﬁi}%mtqﬂsgﬁy t’ég t passing

accuracy .in a w de wavel ength range with | ess
through the l!&%trqnmﬁlpgamgéomof arpolishing padacisengt h

side. In the polishing pad of the first invention, the
deqregred, thermgrurasyof detentian ghpalishing endpgint ginshthe

over the wavelength range of 400 to 700 nmis 50% or
accvraecy of pieasiement offilm thicknegsccan e improved.

transmttance is |ower than 50% the decay of the
Acdorikingly.ytlé degree gbHightdrahsmigbante at the wavelength
of the measurement light used is important 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 during polishing and the influence of dressing

trace, thus reducing the accuracy of detection of polishing

endpoint and the accuracy of measurement of film thickness.
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light-transmtting region is nmade significant due to

the influence of a slurry layer during polishing and
the influence of dressing trace, thus redugip@séherr (sq)
accuracy of detection of polishing 25 endpoint and the
accuracy of neasurenent of filmthickness. 8

F- PO5023TR(SG The rate of change of the

transmttance of the light-transmtting region at a

vav e ghe Of ciihde Pg@@%&&aggﬁﬁi&%‘ﬁi&egf 'E%/i\ﬁt he above

equation I's nore preferably 30%or |ess. en the
A A r | n
ghSfaimitalgiepion i o AT Alc£F 61 od k8 oo iAl]
i - 1 itttk i [ Supd sed ]
repyRECHAY B the sy SEFROH 1 InbFE iR IR GR°F 16ds.
interference liqght i ecfeased. thus fhe. accuracy=nf
Whad €is FBFE OF s oa JHe, HATRILAT e ts Bihrehag]s6%,
asurenent of fil.mthickpness tend to be_reduced. 10
thelERy @t the SAteReiEk RLiERt MassingoRet FBe .  ng
. Jfegion at .a wavelength of 400 hmis preferably 70% or,
lightsFransmittingTedip R nereqse doin &hm%w%'rn side,
nmis higher than 70% the _accuracy of detection_ of
and,the amplitaderof interference light is desreasgdsthusthe of
filmthickness can further be inproved. 15 The |ight
accuragyof detection ofpolishingiendpeint and thepesuracyof
the wavel ength range of 500 to 700 nmis preferably
mesgsysementootfilmothigknéss teénd tecbe ae . Wen the
transmttance is 90%or nore, the accuracy of
det @the Lightftramsmittancersipthe lightdtrarnemittingaegioh at
measurenent of filmthickness can be extrenely 20
a wavplewgth of 400 nm is preferably 70% or more. When the
transmittance 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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The difference anong the respective |ight

transmttances of the light-transmtting region over

the wavel ength range of 500 to 700 nmis 5%my5de8%&R (SG)

preferably 3% or | ess. Wen the difference anong the

light transmttances at the respective wavel engths is

25 5% or less, a wafer can be irradiated with constant

incident light 9 F-P05023TR(SG in spectronetrically
in &6%&5@11?'&{9. ?Q'iﬁ #heSith {RRIMAISY of th8UFafer,

nabl 1 ng cal culatioh of "accurate reflectance to

»thu'.rs ing BRI A8,P6F UEBGYatd r3ARRNbEE G irhBove

efates Bo a po tsed Ih 5 Che
' i shing and havi ng a polishing region and

detg‘éeﬁq’ghf%{’“gﬁm tting region, wherein the thickness of

t he ht L t.r an ttin €gL0on I Sy 4 dthe

li gléts"e ?ﬁﬂslﬁ tef{ﬁ%’é . ?a{?gjt? |agh§hghgﬂé atq % regi on

over .t he wavel e an of, .600. to 70 mis_80% or
chegifeal eckaninel Joils g o e g regips and a
. J,use of a,laser haV| ng a get ng an
lightytraissRiting Tesion, Mhegin Fﬁmn%? 888h€0"700 nm

as descri bed aboye, so that when the glgg
light-transmitiing regieniis Q.5 t9 dnmm., and SHe Bbos or

nmore, high reflected |ight can be obtained to inprove
transmittance of the lighttrapsmitting regian pverthes. wen

t he | |lg‘ht transmttance is |ower than 80% reflected
wavelgngthsrange of 600 to R0 mmuis $9% pE megeur acy of

detection of filmthickness. In the second invention,

t he Al geherallyused polishing appardtughmalresnuse taf smdaser

regi on over the wavel ength range of 600 to 700
having a detection light having 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
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20 nmis preferably 90% or nore. The |ight

transmttance of the light-transmtting region in the

first and second inventions is the light transgsgsangesc)

of the light-transmtting region having a thickness

of 1 mmor a thickness reduced to 1 nm GCenerally, the

light transmttance is 25 changed dependi ng on the

thi ckness of the light-transmtting 10 F- PO6023TR(SG
re%i@ﬁ' aBcofdirty ¢bthe PameMaBEET 1aRecBe cisSERaUSEhE he

|gh transmttance is decreased as the thickness is

tra#-nI i, i‘éﬁge 1%% 2 egkd 44 the FHibRness\islincrBaséd! €k €lifht

IS Ca thir invention relates to

tragggﬂ%&fige Wﬂh“fl?éj thﬁ‘cﬁn&??ﬂ:f@ci ﬁﬁb&ﬂa‘i@h pol i Sh' ng

avil n I'ng reg

i hﬂﬂiﬁéi“#@% Féﬁﬂtgﬁ m“‘f‘?aoﬁ%éﬁpe&%% he
centh%ﬁm% A '%Q\A fsft‘}'éx% ﬁrﬂlflﬁgzgﬁln% Q#égﬂmg region and a
hgr& ?éa%i‘ Ageegip, errincthe Mt ?”‘“ mifting regignis

i.n the circunferenti al dlrectlon .descrj bed
arraegeé betyween t hcmraéqur}#m.w hp ra} portion of
region_in the dianmetrical direction is i mes or nore

the palishing pad,iand theglemgth (D) of ﬁheclﬂzletn#r%nmlmmg
direction, by which the light-transmtting region
regiomtincthe dnamtwigalvdnrnctm i @ times orrmare longer than
waf er during polishing without contacting with only a
thecdlemgtin(Igdmn thé cireumdferentialdirectiomie waf er can be
uniformy polished to inprove polishing
charecdesesibedsabove pthe dength (B) dfatder lightetrasrsenitting
nmeter is transferred suitably in the dianetrical
region in the diametrical direction is 3 times or more longer than
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

11
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direction wthin a range having the light-transmtting

regi on, 20 whereby the polishing profile of a |arge

area of the wafer can be obtained, and thus gd®p23TR (SG)

endpoi nt of the polishing process can be accurately

and easily judged. As used herein, the length (D) in

the dianetrical direction refers to the length of a

portion where a straight |ine, passing 25 through the

[ f i t 1 fiHd ' and

co%ﬁggg{&g@ﬁ% of'tHe ol istibhy Al 16t Peripfikian

Ri connecti ng e center of the

S ori | . ] -
posfirh 3t pafieink irad b rBRES wif R B ta¥emitting
£ eqi ORw. . The lLengt.h. i n.Lh [ e '
regty 3@&?‘&&’&"3} gt‘)t 15‘ k%'ﬁ e‘ﬁf'é r%%&éﬁg{(gltéigg& & gefers to
sfraight |inpe passing thro fhe 5 center, of dravity
thegfengtd s RATHion FBRTS i SOIERT Uty Rpdning ndugh Bhe
er pendi cyl ar a,straj ght |i.ne connectin he center
cerffer{gieraiity af the HEvtrtranmmiting Teaien alfl bTeE" he
pol i shing pad, . oyerlaps at the paxigum degree _wth
perpgadicylar E? angiiﬁa#Gflh ding conmecting |t$Jet centey PB%e
invention, the light-transmtti n? region is arranged
polishing-padife themenipheral meisnjof thenelishingpadsrti on
of the polishing pad. General I%/i3 the diameter of a
overldps at $henmaximumndegrae with the dight-pransmittdngad,
so that when the Ilight-transmtting region is
regiomanged between the central portion 15 and the
peri pheral portion of the polishing pad, a polishing
pr ofthl the thiml invertiong thef light-trabsmitiing eegion is
sufficiently obtained. Wile when the Iength of the
arrangéd -betwesn thengenaal portioymatd thelperipheral portion of

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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equal to., the radius of the polishing pad, it is
unfavorable that the polishing region is decreased
and the efficiency of polishing is 20 reducgdpo¥hetrr (sc)
the length (D) of the light-transmtting region in the
diametrical direction is not 3 tinmes |onger than the
length (L) in the circunferential direction in the
third invention, the length in the dianetrical

pre@ét@?ﬂ\kgx:é&%lggé,béﬂa tHuS the d;?év\in.‘étctﬁﬂgn ﬁ?%ﬂé’ﬁlﬂf tRickmess

waf er e Irradiate ght beamis

[ ] t:Q & - ' range,
of ¢ uidiir 18 Beyticlent; WEAR Yrian hE AGEER T ehe {200
wafer is.insytficie ' J I tA. Qe the .
aiaff ek alfbetion dp Bnae Shitfiéaly 10fg ERE 1engtn' ¢ i

length CL) in ., the cLrcunferenti irection.gs also
the, Si¥uipferensleh afiaction 15 dir imade g R e el o
polfehing resion s ApekeRend an thrhsbiraepor polishifiz tehids

light-transmtting region is preferably rectangul ar
to be damering, ewpoi nt of easier production. 10 In the

third invention, the length (D) of the .

| i gfn thegbird mﬁgnt@m,cﬁm shape of thedighttrapnsmittipg

is preferably 1/4 to 1/2 relative to the dianeter of
regiondspreferablybrectangtay fronnthetviewngimtof ensies

| ess than 1/4, the portion of a material to be
proghictiérd (wafer etc.) which can be irradiated with a

light beam 15 is limted to a predeterm ned range, and
t hudnt tite dhiRT invention,the 1ength (DY lbfdhe of the wafer

is insufficient, and polishing tends to
light-transmitting region in the diametrical direction is preferably
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, the 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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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 tendsF1§b§@Q3TR (SG)
| owered. At |east one 20 light-transmtting regi on may
be present in the polishing pad, but two or nore
light-transmtting regions nmay be arranged. Further,

the scatter of the thickness of the

polyutBinhh8 eEih! @g FEIH 'tﬁe%&fy?ﬁ%%&nko&sfihoés hess.

Irst to ent i materials for

maﬁg{]ﬁ'll'}? gﬁ?nu?xg t Zag#égﬁngﬂ%rﬂea%% Pfe q%,lyurethane
e AR o iR

rﬁar‘ 7 the saite dndior pagnfls “4?%%@?%«??&?@@1%&?&11
exciin i oot g i oo R e, 0
TR bt A

light-transmtting region, upon dressing treatment of
polishing regiom gndsthe dightstransmitting regiens apon dgessing

t hereby achieving high planarity in the whole surface
treatment ofthelpolishing pad, 0an he dressedhtmhe gamerdrgree

are not formed from the sane kinds of materials, they
thexebycachieaingrhighipldnarity inctheavhole surfacecofithet he

pl anarity of the polishing pad. In this case, the
poliskitigepadan Onithesotiger hamid; whensthey are gioth farmetdh from

light-transmitting region are preferabl y regulated in

thel §$&#meaKindd ofdnatefials, they are dressed in a different degree

to deteriorate 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 polishing.

It is preferable thét 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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In the first to third inventions, the material for
formng the light-transmtting region is preferably
non-foam Wen the material is non-foam |pgd5023TR (SG)
scattering can be suppressed so that accurate

refl ectance can be detected to i nprove the accuracy of
20 optical detection of the endpoint of polishing. It

is preferable that the surface of the

addl’tﬂms $UCR S ﬁﬁf@vergﬂlﬁg i8ireitifn €QlinSits kb dire poftion

have an uneven st ture retaining and renew ng

to @a{h@i tvfciﬂtgi‘irg% aWc‘FEb 180600 Gxe?i:‘ 'i%ﬂ‘&%nce on
of t

unevenress I s nt on surfac
t ti t [
detgpBide WY, nﬁeiﬁqﬁoﬁbﬁﬁ&%ﬁ%ﬁgﬂ% such
s, abrasiye gr v rgion
light3t Wa%tr%ééflt%?%%%&%%%?% PECONTE Gutlie
[ an uence, ctl accura Pref er abl
unexeanee Ficher. of BRI PeiRtet MenmackREteie MiEse
not have, macr oscgmié gurf ge .0 _unevy, nness eit eI Th| s
unq‘sems%l’mﬁn gb exing SRSy QRSN
present, ght _scattering easily occurs, which may
exegt( enﬂqqmmenc@ewtaep&qucyccur acy. Int he first to
third inventions, the material for formpn
pol Inttheyfirsttorthizdrinventions; the mageria tfﬁé fprngpgtﬂle
third inventions, the surface of the polishing region
polighinigeregionsig ﬁgnescql; foam: ovi ded with grooves. Al so,
the average cell dianeter of the fine-cell foamis
pr elnrthe firso torthivd inventionscthe surface pfiherpolishing
| ess. Wien the average cell dianmeter is 70 mor |ess,
regiomaitrthe potishingmside. is provided with grooves.

Also, the average cell diameter of the fine-cell foam is
preferably 70 pm 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/cms3,
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 less than 45°, the planarity of an object of
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15 The specific gravity of the fine-cell foamis
prefe;ably 0.5to 1.0 g/cnB, nore preferably 0.7 to
0.9 g/cnB. Wien the specific gravity is |less

g/cnB, the strength of the surface of the e%o??gﬁ?%gR§SG
region is lowered to reduce the planarity of an object
of polishing, while when the specific gravity is

hi gher than 1.0 g/cn8, 20 the nunber of fine cells on

poximngi{ assreésé& Qié Wi glgg,ggadgﬁy ﬁ@g&@&@@ﬁthﬁﬂd

ood ut the'r g tends to

65°p 1HiH aseﬂ% 3%%"‘ %?@epre@ *Fg%}?{"o i

terns ardnes When 25 the Asker D
pdh@?’d’rﬂeﬁ fl§ Pelggdtj Jﬁaﬁg the planarity of an object

5 F-PO6023TR(,SG [ decr,ease I
ﬂlhmsomﬁ%ﬁﬁlgih& 05%& el Toss i piresesatly, 65 to
|s good, but th unlform of obj ect of
5.00enthore prafesably B0 3 %codw Phe lqqmppgebpimitity 19
fine-cell foamis preferably 5to 55 0%
in thisirangs, beths planarity,ang anif %ﬂ%ﬁﬁﬁ%kﬁkﬁqtﬁéeﬂs The
in thl_s.ran% both planarity and uniformty can be
compressibility 1aa valup caleulatei: from the follewing equation:
fromthe follow ng equation: Conpressibility (%9 =
{ (TCompressibilitg(%d) = {(Tk — BR2AKNEs QO fine-cell foam
after the fine-cell foam 10 in a non-loaded state is
| oadklt vwihé thickness offfiRé-d€th f¢anDafiemthe fing-cell foam
seconds. T2: the thickness of the fine-cell foam after
in 4 hor-lokdéedIstaté 48 Toaldedvwith a stress of 30 KPa(300 ghcm?)
| oaded with a stress of 180

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?) 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

T1: the thickness of fine-cell foam after the fine-cell foam
in a non-loaded state is loaded with a stress of 30 KPa (300 g/cm?2)

for 60 seconds.
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KPa (1800 g/cnR) for 60 seconds. 15 The conpression
recovery of the fine-cell foamis preferably 50 to
100% nore preferably 60 to 100% Wien the EOMYESSIOIEG)
recovery is less than 50% the thickness of the
polishing region is significantly changed as | oadi ng
during polishing is repeatedly applied onto the
polishing region, and the stability of polishing 20

charagt efye Ehfé‘kﬁ 88of t'c?x nleQ¥Ell Foanl HFtEP i!ﬁé qEaé Tell

recovery s ava ue ca atedfromthefo [ ow ng
sy 0 T2)
foaff ftd P floWRAES Y B thEFY Skte b 10apied wich dtebds of
WeT<L foam . i d state is |oaded with a
18@%&%@)3@3‘?@9 ?%ggﬁoge#@ag% for 60 seconds. 16
05 he th ness
T3:f o Shickners of the. Bae-S P TAR aster kE pndiesifioam
the, Tl is | h . stress 80 .,KPa (1
attep shppadb o ds fn a2 stare indent mBout Ipaging o 88
fine-cell foamafter the fine- ceII
secgnds,gad thenlogaded with asiress o L@&)m tiqé gl icmal for
for 60 seconds and then |oaded with a stress of 30
60 seeondso g/cnR) for 60 seconds. The stor age el astic
nodul us of the fine-cell foam at 40C at IS
pr eftheabtorageeMatio madnius ofthe f’é!eef-‘oaul fPaZB At grat
10 nore. When the storage elastic nodulus is |ess than
1 H20is preferably 200:MP4 orf mdre, suofe@referably 260iMBangr
region is lowered and the planarity of an object of
mope) | When thensioragebelastit neodulire is less than 200 MPa,
the strength of the surface of the polishing region is lowered and
the planarity of an object of polishing tends to be reduced. The
storage elastic modulus refers to the elastic modulus determined
by measuring the fine-cell foam by applying sinusoidal wave
vibration with a tensile testing jig in a dynamic viscoelastometer.
The 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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storage elastic nodulus refers to the el astic nodul us
determ ned by neasuring the fine-cell foam by

appl yi ng sinusoidal wave 15 vibration wth g gengider (sc)
testing jig in a dynam c viscoel astonmeter. The first

to third inventions relate to a nethod of producing a
sem conduct or devi ce, which conprises a step of
polishing the surface of a sem conductor wafer with

oesElfpt i et R st rtmmple of o
pol‘bso*:j”ngshbﬁé SR SO TSl RaBE e,
B Ak 4 g e 463
ollghing padarping bilighDsrrasmibR R (B iR "9

conventlonal light-transmtting region. F| g. 4is a
inveatioR¢ i ¢ vi ew showi ng one exanple of the polishing

pad having a light-transmtting region in the t
i nvdigi §nigs ausg:heanﬂswavm shawing, g@\ﬁt?ﬁS vﬁ’f?anE% rl‘ﬂ. éﬁxe

exanpl e of the polishing pad having a
polishjng padrkaving adightitransmitting regign imthe thind
Fig. 6 is a schematic view show ng anot her exanpl e of
invelntiodD polishing pad having a light-transmtting
region in the third invention.
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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Fig. 7 is a schematic sectional view show ng one

exanpl e of the polishing pad of the present

invention. Fig. 8 is a schematic sectional i

showi ng another 15 exanple of the polishi nE\g/ Eg)gdozo%‘TR(SG)
the present invention. Fig. 9 is a schematic sectional

vi ew showi ng anot her exanple of the polishing pad of
the present invention. Fig. 10 is a schematic

BES R FORCCARRYING OUY 1HE IMVERTION, L0 11 (s
Con e PoYEnibE bad 1 €k 1S B8 ¢ MEuaiitibts has o
A A 1
bR U gt s por Ao
the-palishingmad of tbe iFstinvention israet particujariy, fimited

. formng the light-transmtting region in 5 the

inspfan asithg light dransmittanee oyerthe wavelgggth range of
particularly linmted insofar as the |ight

400 tarfZ00 mmntse500eortmoreavel engt h range of 400 to 700
nmis 50%or nore. The material for form ng the
| i glTthe nzateTial foryforming the light-transorithing zegism ine
second invention is not particularly 10 limted

thel polishing padof thehdedomd inventiume is\not pacticalatlyngt h

limited insofar as the light transmittance over the wavelength
range of 600 to 700 nm is 80% or more.

The 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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range of 600 to 700 nmis 80% or nore. The materi al
for formng the light-transmtting region in the
polishing pad of the third invention is notg_pp5023TR (SG)
particularly limted, but is preferably the one
having a light transmttance of 10%or 15 nore in the
nmeasur enent wavel ength range (generally 400 to 700
nm. Wen the light transmttance is | ess than 10%

magfﬁé %%E?dadlogiega} alsSa RHHRASEST tWe dP bR tREFeNCAL]E
y fe

urr uring polishing and dressing trace, thus
: c ; ot X . i
preffriifipi\h b€ (HCHAhIng malBliar usgd gl che MR Fegion
ormng._4 |.i.ahf - i tii Lad s1.J
aniﬁﬁmtézwﬁ Bating phyEIpidPEk IS0 s ) B3 dithe
yanm de resi acrylic resin Ql ve . is
polfaiibiiesion  Kaseulanys PR Irstihn¢ B AH Rbbidg Hifn
pol ytetrafl uor oet hyl ene ol yvi nyl i dene. .fluorj.de.
abrBaian Fepiatates, crpAblG of shpprratng FREiENS SPatieting of
pol ypropyl ene etc.),, epgxy resin and photosensitive
the; iight-transmitting regiom dierdasdressing race dyrig e or
as a mxture of two or nore thereof. It is preferable
polishimgeis desirable.ng material used in the polishing
region and a material having physical properties
si nithe polyutethans resin cosprisesan Oyganic isocyanate, a
Particularly, polyurethane resin having high 5
polgbl compound ahdrx ehaipaixtensders uppr essing the |ight
scattering of the light-transmtting region due to
dr eqhe origanie isbecyamatebhchidesy2i4-totuenefiliisodyanate,
pol yurethane resin conprises an organic isocyanate, a
2,6PEdlnenecaiisodfanateé, 2,2hdiphenyhndehane diisocyanate,
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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10 The organic isocyanate includes 2, 4-tol uene

di i socyanate, 2,6-toluene diisocyanate,

2, 2" -di phenyl met hane dii socyanat e, F-P05023TR (SG)
2, 4' -di phenyl met hane dii socyanat e,

4, 4" -di phenyl net hane diisocyanate, 1,5-naphthal ene

di i socyanat e, p-phenyl ene diisocyanate, m phenyl ene

di i socyanate, p-xylylene diisocyanate, 15 m xylyl ene

tnf%iﬂ&%ii?f‘ ﬁ&%o@@ Tﬁcﬁgﬁﬁ(&f{ﬁafg b%?ﬁ%@ﬁﬁhe when used singly

4-cyc exan di’l sOcyanat e, I cycl ohexyl net hane
in §yhEREUENEL & phoRBIGRTIL bRERGIZINE, EhE polyiifeyiiiate
corﬁi»%et‘?icﬁiﬁ BB PR R reBRLEI RIS T V8 Thie GlipBBYknhiE 0

: mJItl ncti onal trifunctional or nore
corigomind, ( )

cyanat e conpounds As the nultifunctiona
iso anat dule manuf act ur by
Bay 2olySt fRetides pelyehtisr Polvol Tanreagnted by
ounds under the trade na of Duragnate (Asah
polgtetrametylens stherglucel, 231 @sarém%nted by
Because the 20 F-P05023TR(SG trlfunctlonal or
polybufylens adipatecpelyaster malycasbanate mIYOIswexemphﬁed
synt hesi zi a prepolyner, is easily gelled, the
by pemyﬁlgmpmguets of pedyestersglyanlssuch asinolysppralnctone
it to the diisocyanate conmpound. 5 The pol yol
polyot lamib polyctaprdlactone ywith alkylenencaxbdmyate, polyester
pol yt etranet hyl ene ether glycol, polyester polyols
polyearbonate polyolgobyéinied bycreattingethylenestarbonate
pol ycar bonat e pol yols exenplified by reaction
with' 2 dhtltivale oalesticl agdyeacting theafesultitng peattionone
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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pol yol and pol ycaprol actone wi th al kyl ene carbonate,

pol yester 10 pol ycarbonate polyol s obtained by

reacting ethylene carbonate wth a multivateiso23TR (3G)
al cohol and reacting the resulting reaction mXxture

wi th an organi c dicarboxylic acid, and pol ycarbonate

pol yol s obt ai ned by ester exchange reaction of a

pol yhydroxyl conpound with aryl carbonate. These may

. t
diefRgtdfy eﬁ#ﬁgf rfésiieRe ylol; 1 £ 162 Wy doctHoRy)
ut._als I h
berfxaR lsﬁs vgao‘ivakiéfe%‘r’%%‘?#e%é2§f*§ﬁeﬂ€ T
co t
2,655 éiwag%sf%ﬁ%-yskﬁkw-#e?htgﬁé?% lainindoPent Y’
ent, d I
#ﬁ%ﬁmﬁf’gﬁ%&%@ ;ghgnm 5%%*%3?2%%‘ ﬁwnsmﬁayl
etc e_chain t I
mefhiye, 32 AR AR B .
il ycol , 3-propyl ene glycol, = 1, 4-but ane di ol ,
2,2 363h§§tm=ldpap- Aulieminodiphenyl methaneyc| ohexane
di net hanol , 3-nmethyl-1,5-pentane diol, 21
4 4mma($aixemﬂtﬁ,ﬁ’e¢-engﬂnbrhphﬁny! myethanei ycol ,
1, 4- bi s(2- hydroet hoxy) benzene etc., and pol yam nes
3,3$-tdihthyl-ﬂ,4’—dianﬁnedﬂphehyémethsneol uene di ani ne,
3, 5-diethyl -2, 4-tol uene diani ne,

4,4%-niethylassbisimethybanthrapylatel, et hane,
4, 4" -di am nodi phenyl 5 net hane,

4 @ﬁetﬂyrdﬁ@bﬁs-ﬁxﬁhtdnyﬁd@did;MWLdMMphenyl sulfone,
,2',3,3 -tetrachl oro-4, 4' -di am nodi phenyl net hane,
N,N"'ne({'lh%ﬁ%-jﬂﬁtWﬁpﬁelﬁléhEYJﬁnﬁe di met hyl di phenyl
4,4’-methylene-bis(3-chloro-2,6-diethylamine),
3,3’-dichloro-4,4’-diamino-5,5’-diethyl diphenyl methane,
1,2-bis(2-aminophenylthio) ethane, trimethylene
glycol-di-p-aminobenzoate, 3,5-bis(methylthio)-2,4-toluene
diamine etc. These may be used singly or as a mixture of two or
more thereof. However, the polyamine is often colored by itself,
and resin using the same is also colored, and thus the polyamine
is blended preferably in such a range that the physical properties
and light transmittance are not deteriorated. When the
compound having an 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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3,3 -diethyl-4,4"-di am nodi phenyl nethane,

4, 4" - met hyl ene- bi s-nmet hyl ant hranyl ate, 10

4, 4' - met hyl ene- bi s-anthranylic acid, -

4, 4" -di am nodi phenyl sul fone, E-P03023TR(SC)
N, N
4, 4'

-di -sec- butyl - p- phenyl ene di am ne,
, 4' - met hyl ene- bi s(3-chl oro-2, 6-di et hyl am ne),
3,3 -dichloro-4,4"-diam no-5,5" -di et hyl di phenyl

T O0Eproho Pl 3 BHBLED iyt 45 oty and
ol SR s e S 4 ol
e o Bt 45, PELVAEOE el SAERFE B
physiiat prRRertife o tar gt EpAmibane raig Prafiiced

transm ttance are not_deterjorated. \Wen the c oynd
thenafrar, stcar Frnallew,jbe JightorRFRIEAE TREIgn (0 achieve
light transm ttance in the short-wavel ength side tends
the above propestissd thenmtipef the numbes plisocyanate graups
not used, but may be blended in such a range that the
of thejorgauic isocyanatete the number of functipnakgroyps in
F- P05023TR(SG The proportion of the organic
totak (tydroxyl gréwp poaminemgrouhlin thienpekyaland the chain
pol yur et hane resin can be changed suitably dependi ng
extenddteis prefepably 0c95cet il 5y mereypreferdbly 0:89 to 1.10.
physi cal properties of the light-transmtting region
pr odrie polytbetisdne Fesin canlbe Pdlymetized by known
light-transmtting region to achieve the above

urethapRl difing féchaiqwedsuthcad uprititig ntethod\od solution

gr oups
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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of the organic isocyanate to the nunber of functiona
grrupf ind tgtalh(hydroxyl group + amno group) in the
pol yol and the chain extender is preferably_

1.15, nore preferably 0.99 to 1.10. 10 The ¥-Po 23R (se)
pol yur et hane resin can be polynerized by known

ur et hane- maki ng techni ques such as a nelting nethod, a
solution nethod etc., but in consideration of cost

. h g
nof PR SHRSEL 560 o g ging s cun b
re [ I
prefrkl g ¥ R odf MIRH IR R e FOT efiinple, o
ernein an, is anat e-term I
mef@ﬂér‘aﬂrzg’dﬂ a daﬁ Ao RERtk s RERRS piP¥cod by the |
ol i,sr ted,With, hai d '
mefhg,deroribedabantole Sutim s Rredets sy hedl hikimess by a
. i socyanate-term nated I duced f
sliagirgith A3 RdeSw RN AL T RIRPPE TS50 seEhod Hhat.
involven eaptisie Fymky Thte AHOIL RAPIE ATy O
pol yuret hane used in the present invention. 25 The
predetpominedithickness and themcuring the resig, acmerhqd of
23 F-PO5023TR(SG) not particularly limted, and the
usihggtvatingtedhniques agdsheetmoldipgdtechniqness etcngre
to nethods known in the art. For exanple, a nethod

usedierWhemthere larefbybblesr it bhedighttrapsmittiog regiome
nmet hod descri bed above is cut in a predeterm ned

the deekipstréilected Hghtdhecompshsigidificantsduentorlight
pl ani ng system a nethod that

scattering, thus reducing the accuracy of detection of polishing
endpoint and the accuracy of measurement of film thickness.
Accordingly, gas contained in the material before mixing is
sufficiently removed under reduced pressure at 10 Torr or less.
In the case of a usually used stirring blade mixer, the mixture is
stirred at a revolution number of 100 rpm or less so as not to
permit bubbles to be incorporated into it in the stirring step after
mixing. The stirring step is also preferably conducted under
reduced pressure. When a rotating mixer is used, bubbles are
hardly mixed even in high rotation, and thus a method of stirring
and defoaming by using this mixer is also preferable.

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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i nvol ves casting resin into a nold having a cavity of
predeterm ned thickness and then curing the resin, a

met hod of using coating techniques and sheetpgad ZHTY(SG)
techni ques, etc. are wused. Wen there are bubbles in
the light-transmtting region, 10 the decay of

reflected |ight beconmes significant due to |ight
scattering, thus reducing the accuracy of detection of

pol IS NHWth P RN D] tHELBHErARSneittIBE YUERIR NS 1ot
ek

filmthi ckness. Accor di ngly, gas contained in the

parfiiylaty HH@CidNdfaf e fhe WhELE (D) in/eie OUAeteleaT
dir%#ifs?igic# ¥ tinfdh 8f thbkd 9095;332‘#%?‘}8 d&?hg;cnﬂi (£} \UrtHe

at a revolution n or | ess so

as .not _tq. rmt ' ' i
P°1_¥s§“f‘:$e1’§ai‘ﬂ1?ﬁhﬁ cirQilpfiptil WrbSERH AR Spekiially the

is also preferably copducted under. _reduced pressure.
shamérz% mﬁllésmﬁ)@’ gi%a’bigd',nedbtﬂﬁflggq are 2Cp) hardl y

m xed even, i n hi rof ation,, and ,t hus, a.nmet hod

st o B aef Eninch fregatiotis, thi Safpifiasy et Ehe,
. preferable. In the first and second [nventigns,.th
lighthtansmittingregion iscapt garticulacly limHisd, Bitis o o

not particularly limted, but are  preferably. sim l’afn'
preferahly equaktoner smaller thpa, $henthickness ef $he polishing

pol i shing region. 24 F-P05023TR(5G . In_the third
regionenWhen theclighgitransmitting region ds thickershan the

particularly limted insofar as the Iength (D) in the
polisisingg région, ati objectofipolishing:is damaged hynifsrrained

the length (L) of the polishing pad in the
region cli¥ingepolishing,” er anocobjevtdof petishing| (wafenemay be

removed from a supporting 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 um or less, more

preferably 50 um or less, particularly preferably 30 pm or less.
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5 shapes shown in Figs. 4 to 6 can be nmentioned. In
the first and third i nventions, the thickness of the

light-transmtting region is not particul arﬁypdgdgjlqg SG)
but is preferably equal to, or smaller than,

thickness of the polishing region. \Wen the
light-transmtting region is thicker than the lo
pol i shing region, an object of polishing is damaged by

Wh!ﬁ%fﬁi%%ﬁgé?err ? ﬁ@ t‘il%gﬂgsgqyﬂgyég}%%% "’lgtg fiatge
untflf%%b?ta ég cé{%ﬂf;fﬂ g%?%eraEQ é‘Mﬁl@ ﬁ%ﬁ'e'r@iﬁ@ Th! £ Torftacting
t m t

state fith ad pjest ot borfraifly Guls TntiSenetik RITALA,

sl (ATAIAS it SLeii AT iy e
re !

Par{;ﬂ%if?hb‘g L

e dama t d

thet RelISBIRE TREWR I8NEReRS1l Foath,gihe BREABRSEALKRT ogi on
is too thin, durabiljity is insufficient, and slurr

lights transmittingsegian: isc¢ensiderably highgzthan the hardness
sensitivity. Inthe first to third inventions, the

of tiheapotishihgttegion; andthus the influpyee-of the scatterof
region is preferably 100 gmor less, nore 25

theptlsickmessyof 6henlight- emsmttlm@xamp encpelishing 30 m

or less. 25 F-205023TR(SG Wen the scatter of the

chdractérigtics tehigitorbé lkighepthun thayef thedthidkness of
caused to generate portions different in a contacting

thé%é%lghll\%gf}eg[bﬁbj ect of polishing, thus influencing

i The n?ethod 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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characteristics (in-plane uniformty and planarizing

property etc.). 5 Particularly, when the

light-transmtting region is non-foam whil e-gd¥023TR (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

the influence of the scatter of the thickness of the
;transmtting region on polishing 10

po%%%r teristics tends to be higher than that of the

sup e BinQlrinl RS toaig il 5O1iRRing R gleh falighee, for
R
acriflis Grsbe Ry gRLERaFE setihniRgbiate PR R rinyl,

region is subjected to buffing the.surfage _roughness

chlpsids, gelvtstTAtiaEretiplene, mplyTinglidens ngeide BLc,
high, incident light is_ irregularl ef | ect.ed on the

polystyrene.plefinic resip; tmlmshgfft% ?ié'@f&RYtlFﬁﬁset"' )
reduci ng transmttance and 2Q reduci ng detection

epaxy tesin; and phatosensitive resiny fhesemay be pged alone
regi on can be used wthout particular limtation

or as goinixtuce of two or more thergofs The matezialforsforming
polishing layer, but in the present invention,

thef polishing regiommayphave sabompositionidenticaliwith, 1 |
foamis used, slurry 25 can be retained on cells of

diffeérent frbar,cthat ofithedightiteananritting fégiom(HOL BTR( SG)
polishing. The material for forming the polishing

preféilly thHe sufite material as that of the light-transmitting

region.

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

The polyurethane resin comprises an organic isocyanate, a
polyol 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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exanpl e, pol yurethane resin, polyester resin,

Eo:yanide aesin, ?crylic resin, polycarbonate resin,

al ogenated resin (polyvinyl 5 chloride,

pol ytetrafl uoroethyl ene, polyvinylidene quor%%ﬁPzBTR(SG)
etc.), polystyrene, olefinic resin (polyethylene,

pol ypropyl ene etc.), epoxy resin, and photosensitive
resin. These nmay be used alone or as a m xture of two

to g%p ﬁf?]rgmh?fég Qfdﬁwylﬁnhmiefﬁ@lel&&ﬂcf&{ﬂa'&grfstifcs Fnd the

ave a conposition i1dentica

likg pf e ¥ hé %ﬁafﬁég%%ﬂé?‘ “?*.5%3 the fumber average
t I ls
molfsipsyefht et 408 i W4 3P
B )
thergtiom fees aat BEVe Surciant s1ag 9‘@3} %ﬁmgs%%sg.%s

physi cal properties by changi QSItI on of
beqqrsx%garbmfenmbfms An@r;s@gg 1@& naH

conprises an organi c isocyanate, a pol yol and
progiucsdifromTthispolyurethaneyisrigid toeanse seratch of the'
particularly limted, and 20 for exanple, the organjc
polistted suxface of ani pbjectrof palishing. Rurtherebecayse of
pol yol used is not particularly limted, and for
easyxabyision, suchypbiytretiame isaottpreferablerframithened.
The nunber-average nol ecul ar wei ght of the polyol is
viewglointrdf the dohgevity ofithecpadut Orsthe eitheabhgndputhen
500 to 2000, nore preferably 500 27 F- P05023TR( SGQ

the Aubtbér-avesagé itoléculaeiweiglit ishighersthan 2000,
characteristics and the

polyurethane obtained therefrom becomes soft, and thus a

polishing pad produced from 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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i ke of the resulting pol yurethane. Wen the
nunber - average nol ecular weight is | ess than 500, the
pol yuret hane obtained therefrom does not hauw®s5023TR(SG)
sufficient elastic characteristics, thus 5 becom ng a
brittle polynmer. Accordingly, a polishing pad

produced fromthis polyurethane is rigid to cause
scratch of the polished surface of an object of

| shi . .
mofiii3P A gt stElimeIUST HY m oMo lmewith a
he | Lt f_t wh 10
GPe it Hip deing staddta B (o BRoRite BRIIOL" TR,
200Q, I h t ai .1 ft,
2 e 4 PO h RRE g e R SR i A
meFigRad pboTke hith dlsa e vRpifHuler R9ipels 2Eh &s Hhylene
wei ght - aver age 15 nol ecul ar wej ght/ er.- gverage ..
glyq(a@l, Ie‘g@-nrt\:/nzh%m glygol, He%pﬁ’r'wie%c?s 8%@’ &pg;/‘%‘?%{’g}%/ diol,
less than 1.9, nore preferably 1.7 qr less.,, Wen a
1,6ghexane hﬁol,ngeapﬁstzgglwow,ghwel@ter?ﬁw F’éﬂ“‘diilaﬂ%
or nore, the tenperature dependence of the hardness
3-methyl LS-pentanesdiod; digthylens glyaolysriethylene gycol,
therefromis increased, and a 20 polishing pad
1,4bis(2-dyctiroxyre thivixy ) he nzene .hean hehsimultaneously used.
di fference in hardness (nodulus of elasticity

depaht pgtionof thejldgh-malecidancomponent hoatheéecat is
gener ated between the polishing pad and an object of

lowPaldlebulx coheponentriatthe polyodhis determined depending
during polishing is changed. Accordingly, the 25

on gghgg%%igggi%%@gﬂféatdmap@lwﬁiagor@abn prodaeed The
therefrom.

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,

29



10

15

20

25

mol ecul ar - wei ght di stribution can be nmeasured for
exanple with a GPC unit by using standard PPG

(pol ypropyl ene polyol). As the polyol, not @Hgsdder(sc)
hi gh- nol ecul ar pol yols nentioned above, but al so

| ow nol ecul ar pol yols such as ethylene 5 glycol,
1, 2-propyl ene glycol, 1,3-propylene glycol, 1,4-butane
diol, 1,6-hexane diol, neopentyl glycol,

) ] : s O- t
L@%ﬁf}%ﬁ#&?ﬁ?@ﬁxﬂﬁi Sithide, Gpistitede 1 pent ane
-bi . S(2-. 0
glyg?ﬁﬁ}-pééé}%q{f:i%cgﬁg, %éﬁr%g@ ?gﬁgfl &?%g-b%i“'éﬁ?lrlrltﬁng cul ar
._cqnponent to,.the 10 | ow I '
diafiifls t¢.o cudn AbRIg-GRSsRFA Jo i GHRREF pdigolelc
requi red of the,polishi [ d h
Thingcige e bt L50RELY BE 4R SR pF BB hES Ehehlbe
2, 4-toluene djamne, 2,6-tol.uene di am ne
3. 5The:pRgpOBtion of tha STEANiG1speyanate, the polyol and
4, 4" -di -sec-butyl - di am nodi phenyl ngt hane
the,chainiextender jndhe pelynrgihaneé resin can be changed
3, 3" -dichloro-4,4'-di am nodi phenyl = net hane, .
suityilyodepending qmtheirresprctive anolecularwaights, desired
bi s(2, 3-di chl oroaniline),
phyaieal prépertiesaftive polishing regiondippedused therefram,
4,4' -diam no-3,3" -diethyl-5,5"-di nethyl diphenyl 20
etcretlfonobtaih Shegpalishing reégion exicetleinthimmpblishingne,
4, 4" - met hyl ene- bi s-nmet hyl ant hranyl at e,

chataéterigtivg, dhe Ritioaf themuimbezmfiisocyanate groups of
4, 4' - di am nodi phenyl sul fone,

thezb%aﬂr?g iﬁ%@ﬁlﬂdtbtb phenyigriberdoffianctional groups in total
, 47 - yl ene-bi s(3-chl oro-2, 6-di et hyl am ne), 25
(hyﬁéﬁ%ﬂ 'g?ah%p afntho graiip)énthe polyséhahddileehplin
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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F- PO5023TR(SG 1, 2-bi s(2-am nophenyl t hi 0) et hane,
trinmethyl ene glycol -di -p-am nobenzoat e,

3,5-bi s(nethylthio)-2,4-toluene diam ne etg.pgdioifi€(sq)
above-descri bed | ow nol ecul ar polyols. These may be
used singly or as a mxture of two or nore thereof. 5
The proportion of the organic isocyanate, the polyol

and the chain extender in the polyurethane resin can

sulpBLARAGE athi iy Sapeaa 10,8y BBW EoiapAkbns co.

lishing region praod f . To obtain

B T R L T e

characteristjcs he rati o, of. .t he nunbe f yanat e

gr od}R earpmp#e of rté)‘ﬁnﬂ&i’é’& 9& mgp?qcagghélo%ﬁ%ée@i of

functjonal _groups |[n total _, dr oxyl gr.oup + '
polgisabbans fomen sisesbin the prlisbiag Tekiof I8 Hesqribed below.

preferably 0.95 to 1.15. nore preferaply 0,99 to 1.10.
Themethod ofpreducing Fﬁcbah°b@ﬁﬁt$&&'€eg’%‘§‘ has thep 15

met hod as descri bed above. A stabilizer such as an
followingsteps. etc., a surfactant, a lubricant, a

pigment, a filler, an antistatic and other additives
(1) Styrtingstepoof prepavingacelb dispersiop ofanane resin.

The nmethod of finely foam ng the pol yurethane resin 20
isocyahatedermimatednptepolymer] t o, a nethod of adding

hol | ow beads and a nethod of form ng foam by

mec lppgiliedbnédrase sutfavtantlis ddded to anc. These

nmet hods can be sinul taneously used, but the
isobyahate terniidditedoprepidlgines angl stirrediincanideotgas, and

group-free silicone-based surfactant consisting of a

thePM! gad i Aispérsci abIvhe VeIl t6 dophy atdell dispersion.
preferable. As the

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.

31



10

15

20

25

30 F-PO5023TR(SG silicone-based surfactant, SH 192
(Toray Dow Corning Silicone Co., Ltd.) can be

mentioned as a preferable conpound. An exanplgg9f2itR(sc)
nmet hod of producing cl osed-cell pol yurethane foam

used in the polishing region is described below. 5

The nmet hod of produci ng such pol yurethane foam has the
followi ng steps. (1) Stirring step of preparing a cell

Gi 1 1A e R, ASTRENENE el ST BiseaTre vTer A
surt§§f¥€§§§§*§iﬁd‘f{ﬁ%ﬁ?ﬁ%ﬁ%@éﬂ%??éé&fg?‘% feform
fing g5t With $hE freid ol FREHR fflrrord Gin B peg yithou
pac ik bR AR e 168 SRBAPE b Kbtz
o kel S e ey B o AR 4
IR SRR T SR ME S T T

chain extender is cast in a nold and heat-cured. Th
whipper-tyne stixvinghladeis preferably ased to; form; ingeells.

not conbustible, and is specifically nitrogen,

oxydJana preferahle miosle,alifferent stireers apesusedringstirring

helium and argon, and a m xed gas thereof, ~and the
for formimgra cedl dispexsiont iy the stieringrstepranddn stirring for
mi:r:iensgp 2:: at(i)tfied chain extender in the mixing step, respectively.
In particular, stirring in the mixing step may not be stirring for
forming cells, and a stirrer not generating large cells 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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25 cost. 31 F-PO5023TR(SG As a stirrer for
di spersing the silicone-based surfactant-containing
i socyanate-term nated prepolymer to form fngfplds (sg)
with the inert gas, known stirrers can be used vvithous
particular limtation, and exanples thereof include a
honogeni zer, 5 a dissolver, a twi n-screw planetary
m xer etc. The shape of a stirring blade of the
. ti | L : )
confhlctedl ptetclabl A dGHAA! prebbilkid o deaplize the Shape of
celfi ne cells. In a preferable node, different stirrers
1§Le used in stirring for formng a cell dispersion in
the_stirri

58 R A e BB,
cathldl b Seihe sohghoh S5 0bA B8R Pl bk

generating large cells is preferahl used. Such a

or wwnrka%ftetwsysanwﬁm gﬁsgmyil‘é’& yhe mount
stirrer may be used in the stirring step qndth% .

of thiexcatplyst gadded are datermined iy gonsideratiop gt flow time

. revolution rate of the stirring blade are preferably

in casgingtind predetermined moldrai%ﬁmthsmxups 88€Pi ng t he
pol yuret hane foamwith fine cells, heating and
posProductipwiofitihe polymrsthane foam may bgsin aghagrh
reacting the cell dispersion in a nold until the 20

systiémpwherencacls corhpodient iz weiglhedtout; introducediimjo a
the physical properties of the foam and are

vesgél andemixpdeseinial contirucns produtition isysteny wisereast
in a nold and i medi ately post-cured in a heating

eachVESmpbKe At ah d/afldhett @ascare continuonshy supplied to,

bs

and stirred in, a stirring apparatus and the resulting cell
dispersion is transfered to produce molded articles.

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

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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I medi ately conducted to the reactive conponents, and
thus the 25 dianeters of cells are not increased. The
curing reaction is 32 F-P0O5023TR(SG Con@“ﬁgﬁbZBTR(SG)
preferably at normal pressures to stabilize the shape

of cells. In the production of the pol yurethane

resin, a known catalyst pronoting pol yurethane
reaction, such as tertiary amne- 5 or organotin-based

lim?%tcgwfééﬁgo%%él ar g %@ﬁae;pﬁtééyﬁgg %%ﬁsn ger at (Il,gﬁ.ngp efI ow
[ n t . '
exagxﬁf%irgft € ia&?aétoe?&%rmgﬁ%%% ?hgcé%{ﬁ’é?fﬁzﬁ‘es%ﬁ may
e in ' '
grogies, HRroUahRIeR, Hipth thraugBeRaled K vEonl TS
continuqus, production system where _each conponent and
rgalg on%mjs, and a

cylinfer, SRirglL groe¥es,$e¢eRHIC | 8FOQYSS |
stirred in, a stirring ap%aratus and ,thE resul ti ngdth
a

combinatipnyef these groovess e greoye Riteh, greauy W
articles. The polishing region servin S a_polishjng
gropygcthickness eted areanet partiqulgriy, limied-either, and ate
pol yuret hane foaminto a piece of predeterm ned size.
suitablyhdetérmined tohformigreewveson Thesegpopvesiarg gengrally
consisting of fine-cell foamis preferably provided
thosetaving regularity, utithergroowe pitalvi grpave width, graeve
surface of the polishing pad 20 which contacts with an
depth etd. cdn @also Y& changed goeachi certainiregiondopnrake of
fine-cell foam has many openings to retain slurry,
retéR€ioandUfé iewakbfistasnt desirableon and renewal of

slurry and for

The method of forming grooves is not particularly limited,
and for example, formation of grooves by mechanical cutting with
a jig such as a bite of predetermined size, formation by casting
and curing resin in a mold having a specific surface shape,
formation by pressing resin with a pressing plate having a specific
surface shape, formation by photolithography, formation by a
printing means, and formation by a laser light using a CO2 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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preventing the destruction of an object of polishing
by adsorption, the polishing region preferably has
grooves on the surface thereof 25 in the pelisfiigd&Tr (sG)
side. The shape of the grooves is not particularly 33
F- PO5023TR(SG limted insofar as slurry can be
retai ned and renewed, and exanples include latticed
gLooves concentric circle-shaped grooves,
t.hr I [ :
me{iitd 4 detfg Spailk EECHINILD SE sHELYIABMIAY LEThpiques,
grooves, and a 5 conbi nati on of these grooves. The
Cgr oove pltch groove wi dt h, groove thickness etc. are

(2 28K AR 4 ko e bl
A @%}%@%&nggﬁa&%ﬁ@@m&ﬁmﬁ 20 Gpen

changed at each certain region to nake 10 retention
the meattenofdhecthiskness irobigher than L0Quimsdarge f or ni ng

grooves is not particularly limted, and for exanple,
undulation is cetsgdokn geneyate postions different inia gonapting

such as a bite of predeterm ned size, formation by
stateawtith@n ebjectuof pplishing, ithus adverselyi influenping f i c

surface shape, 15 formation by pressing resin with a
polishiag clgapicteristios.ngTe sglvei the scattdraof thedhickness of

formati on by photolithography, formation by a
thepolishiip Fegion, thel suefacd oftheypelishing regivn issiregsed

gas laser or the like. Al though the thickness of

genbﬁ'ﬁll?fﬂﬂ ahi indtiad Gtagei of ﬁﬁhsﬁﬂng Pyt acddensey Haviniged,

the thickness is about 0.8 to 2.0 mm The nethod of

abrR§RRAgtdi%s! G dROnloHt depodited onfufsBHStKél*e“qus&t the

etc

polishing region outside of the range described above requires a
longer dressing time to reduce the efficiency of production. Asa
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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i ncludes a nethod wherein a bl ock of the fine-cel
foamis cut in predetermned thickness by a slicer in
a bandsaw systemor a planing system a mgihagdhatr (sc)
i nvol ves casting resin into a nold 25 having a caV|ty

of predeterm ned thickness and curing the resin, a 34
F- PO5023TR(SG nethod of using coating techniques and
sheet nDIding techniques, etc. The scatter of the

hav‘lllg gSP s?@l:i%? 's’fg% 5§ sytae én apaehmawdatéaotape

pretrera m or eSS
rengé ?t\gh%é ﬂylnt oiéel?t%ﬁa aporé@gnéé)gfﬁpgre&ﬁteeslze
is sius&? e atn pribniat it aPPufitk 3¢ inhe Sabie paRitibh as
thef%é¥§;ﬁ§ of & polishing Teeiopa <ARsP A BPGRIPcoRtedape
12 pradided feitha relanssponor L K SERCH MRS %lgﬂaé 1 lgper

or fused thereon, but the, palishing rldcg)l on out i de gon
4

Ies

11,t¢ndmhgbtd'é'9@sm@&1%é'9§1¢%®ﬁ insgrte §§Pﬁ
time to reduce the efficiency of productlon
thenepéning ofsheppelishiggiregion B+ er of thi ckness t here
is also a 15 nethod of buffing the surface of the
pol Iaha sgcond exaheplepgssshowada Figi 8cd polishing gegion
Buffing is conducted preferably stepw se by using
9 havinghkimopedngofispéeifinsizeigstucksin a doublersonted
of preparing a polishing pad having the polishing
tapecpOpandthéha cughiohrlayerill isgtuek thereomot Thereafter,

particularly limted, and various nethods are
theC@8GBié¢.ebhteddaPe 10 and the cushion layer 11 are provided
with an opening of specific size so as to be fitted to the opening 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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speci fic exanples are described below. In the

follow ng specific exanples, a polishing pad provided
with a cushion layer is described, but the cusddOfrR (sc)
| ayer may not be arranged in the polishing pad. 25 In

a first exanple, as shown in Fig. 7, a polishing

region 9 35 F-P05023TR(SG having an openi ng of
specific size is stuck on a doubl e-coated tape 10,

. ] 0 .
opiifit} %?geiqf‘éféf@ {ght; et BY RIOR FRFOLER 88 that
,S_ in the sane posit] 0 ' :
dusaoﬁcsm:g PEFesRIBulafl, nd I A SHeBE! 1lttfor clpping it
r Qi ith.a yel ease paper 13 is stuck on the
g’ﬁgﬁ’r' yl‘\’%,:@l"heé, and a light-transmitting region 8
is inserted .into, apd stuck on, .he eni ng, Qf t.he
pol (1808 gurtlyeampla, as,sBow in izt 2 sushion Jaygr 11
Fig. 8 a polishing region 9 haying an opening of .
havipg:a daubleeoated fape 1 PRONied JVith.A calaase ﬂﬁee&dﬁ is
and then a cushion layer 11 is stuck thereon.
providedawitdh an opening of predetermingd sigean FReR, Bushi on
| ayer 11 are provided w th an opening of specific
polishings vegiont © having andopening of| mdﬂgesminﬁﬂesize is
polishing region 9. Then, a double-coated tape 12
stupkoondedoubléiconted tegre 1@which3isi then stuckon the
cushion layer 11, and a 15 light-transnmitting region 8
cushionEffércllisiich that thieir openingseareopesitigned inhthe
polishing region 9. In a third exanple, as shown in

sanié Plale. 2 THEA SAlight-EGimsmittihg\wepdon 8 dpdnsested into,
specific size is stuck on a doubl e-coated tape 10,

and8tutRBn 2tke DPetiingodf thé polisBinie kegivai 90N InTtieis case,

. -

is

the oppdsite 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
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20 doubl e-coated tape 12 provided with a rel ease paper
13 is stuck on the other side of the cushion |ayer

11, and thereafter, an opening of predetergimeshsize(sc)
to be fitted to the opening of the polishing region g
is produced fromthe doubl e-coated tape 10 to the

rel ease paper 13. Alight-transmtting region 8 is
inserted into, and 25 stuck on, the opening of the

re BB e shSchibiofFypihite WPl Panaricy
Ly L
vl PRVERG AL S byt b gL

or i SO R o B e b
an SR SR B U RRERT I %, e

10 which is then stuck, on the cushion, layer, 11 such
changeteristios of therpalishing layer.oW y € §oi nit’:yséme
. place. Then, a light-transnitting region 8 is inserted
improved bynthe charagteristicsopf the fushionclaysr. s Hhe
region 9. In this case, the opposite side of the
cushibnskiyer usesd én the pplishing: pad ofithe presentiigvention is
accunul ated, and thus a nmenber 14 for closing it is
preferdislyedo fteattharhthe pdishinghlayet.hod of preparing the
pol i shing pad, the means of formng an opening in the
pol iTihé Rgatexdab forming thecoashion [layer is imotnparticularly
particularly limted, but for exanple, a nmethod of

1inﬁa@¢|m,i Afid énamiples oTGudH ndtérigl Molutle a mothivoven fabric

ability, a nmethod of
such as a polyester nonwoven fabric, a nylon nonwoven fabric or

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

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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utilizing a laser such as a CO2 |aser, and a nethod of
cutting with 20 a jig such as a bite. The size and

shape of the opening of the polishing regigopdsniher (sc)
first and second inventions are not particularly
limted. The cushion |ayer conpensates for :
characteristics of the polishing region (polishing
| ayer). The cushion layer is required 25 for

matéfiak! V‘g?&?; QQHJ'%%%% %%t%ﬂﬁdﬂ@hiﬁ Wyer IhéRided, Foi N

a trade rel ationship i n chem cal

exsfBGIE TR MR EARl s s St 1n,

coriripatiot bf Fuprohtens Bf PRI 65, P6F HeRy B, dehEaive
o AR S S .kl . e
the Raliabingirelon aid the SHRRan avgs fanBE dliEeRE 4h
comppsHipn the pPRIRANIn a3ach AlestYR ThUFT OF the

| ayer. 10 The material form ng the cushion_ |ayer i

i S

douhje-¢pated tape gan perdifferent to anake the adhegion of each

mat eri al include a nonwoven fabric such as a
layevisydtahle. nonwoven fabric, a nylon nonwoven fabric or

an acrylic nonwoven fabric, a nonwoven fabric

i prRize meansiaftsticking thectuskion tayer diconrthewoven

fabric i npregnated with 15 pol yurethane, polyner resin
doiiblercsatdd aped inehidews af methadiof stickinigytlee f oam

rubber resin such as butadi ene rubber and i soprene
doublebésatet tape Byp peessinig/on' titeé ushion 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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The means of sticking the polishing |ayer used in the
polishing region 9 on the cushion |layer 11 includes,

for exanple, a 20 method of pressing the pplpsHdPNYrr (sc)
region and the cushion |ayer having a doubl e-coat ed

tape therebetween. The doubl e-coated tape has a

general constitution wherein an adhesive layer is
arranged on both sides of a base material such as a

me@ﬁBWﬁﬁoii@h’ihg #5eitonudtoraRafddghdtd ?ﬁliﬁhing _
perneation of 25 slurry into the cushion layer, a film

apBeratus FefbY pixtic il Brlf, i GePDRORA T P 1,

mat e e “conpositi‘on o ayer

poll SN cohfuctSHYEY Exafbald Y sz ¥ pBHIEILK aprails
. allic Q0. I Ve | A
incfEaie 2 potianing AL A for SRBROIEiE 8 B Eh AL Bad 1. 8
t he ,pol i ghi regi,on apd t ushion | ayer _can be
S“Hﬂqqtg?g r#af‘ﬁg(p@g?ﬁ}ﬂﬂﬁ ﬁSﬁ,dy %@rc%'ﬁgggrf- 2of each
aghesive, | ayer, of, th oubl e- coat tape.can,b
serpiqunAuSton Fates & BagkIRg HAtORAL doh UALGARIY
sui tahl e. The nmeans of sticking the_cushjon |ayer 11
preghurizing khe/HAleE eudkeameshantom of eRinmanABtsiTe 3.
sticking the_  double-coated tape by pressing on the
The polishing-pad 1 is fitted, forexamaple visa %ubigeeceas%éape,
tape has a general constitution wherein an adhesive
withathe polishing platean2bo(The podishing plagenc2 and the
such as a nonwoven fabric or a film In 15
supporting standnS arer prawide dwith eopatinghshaftsa@ axid §rand
use froma platen, a filmis preferably used as the
arr@ngédmiich thatitheopolishing pad 1 and the semiconductor

wafer 4, both of which are supported by them, are arranged to be
opposite to each other. The supporting stand 5 is provided with a
pressurizing mechanism for pushing the semiconductor wafer 4
against the polishing pad 1. For polishing, 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 semiéonductcr
device is produced therefrom through dicing, bonding, packaging

etc. The semiconductor device is used in an arithmetic processor,
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solve a residual tape. The conposition of the adhesive
layer is the sane as described above. The menmber 14
is not particularly linmted insofar as the p2800peiiRosG)
is closed therewith. When polishing is conducted, it
shoul d be rel easabl e. The sem conductor device is
produced by a step of polishing the surface of a

sem conductor wafer by using the polishing pad. The
gg tor wafer generally conprises a 25 wiring
nmet al ‘an oxide filmlanminated on a silicon wafer.
The 39 F- PO5023TR(SG nethod of polishing a

sem conduct or wafer and a polishing apparatus are not

rkicularly limted, and as shown in Fig. 1,
Ex%glptléil ng is conduct ed for exanple by using a

pol iLshi n udi 0l i €
for *i PR e Brnntpley BiibGabie te hifiithition. and
in head or ort| 0
reb E Hrel %hg@mp ong,r rﬂa"PSF‘?H“;ff ngvaiuatmn

pressur|2|ng e wafer, and a nechapi s eedlng an
items inthe Bx mvaespfchq IR ILASUTE iy tg]Fe{? liqwing

exanpl e vi a a doubl e-coat ed t ape, wth the polishing
mapngten 2. The polishing platen 2 and the 10 supporting

stand 5 are provided with rotating shafts 6 and 7 and

(Mgasungmentiof light transmittanceip the firshinvention)

sem conductor wafer 4, both of which are supported by

t heffheaprepared nght—hrmmomng region megnber iwas cutout

supporting stand 5 is provided wwth a pressurizing
withes sizé 903 emp6 Imr{thicieness: arbidraty)rtopfepare asample

agai nst the polishing pad 1. For polishing, the
for BAkhStiréentodLlight 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 cmx6 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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and the supporting stand 5 are rotated and
Einultaneously the sem conductor wafer 4 is polished

y pushing it against the polishing pad 1

fed thereto. The flow rate of slurry, pollﬁﬁ#¢3ﬁ53&ﬁySG
| oadi ng, nunber of revolutions of the polishing

pl aten, 20 and nunber of revolutions of the wafer are
not particularly limted and can be suitably

(MeBHsBhifht BF dveapeieiPdiatfoeet] 272 O " and
pol igS ggfisfhdﬁg Igegneéﬁﬁﬁkgﬁllﬁf‘ aﬁq{@ a8 ri‘gﬂﬁ dﬂ ab8%¥ £ nm

i's pr uce rom roug I Cl ng

acka |nc f.c
by & Hmiciato ?u%“e‘B‘F&:"&% gped é%%%&%ﬁ%‘%ﬁé&fﬁagﬁnﬁ%& o
nafter, . the es il atin
avegﬁge&%ﬁgﬁg§mqtgﬁ artdie sample wag; lﬂr{g 91 Psﬁha #p§.And
i pventions descr,i bed valuation ite in the
thedigmeters.ot a ?hﬁﬁﬁsﬂfﬂa%‘ar"é' {rary ke gion; %ﬁf’r% ML m
(Measur enment of ght transmittance in the first
werendeterminedthy ﬁF‘eHBPSE progassordkmage Anglyzer ¥10,
menber was cut out 10 with a size of 2 _cnmx6 cm
manufacturesk by Foyobangeki Eqsktsl)s docalgminte theaverage
measurenent of |ight transmttance. Using a
celkdiamedphot onet er (U 3210 Spectro Photoneter,
manufactured by Hitachi, Ltd.), the sanple was
(Measuvenrentof ispecifiggravityleasur enent wavel engt hs of

300 to 700 nm In the 15 neasurenment result of Iight
t r aDeteritine’] acconding taJiS g880T1976. A polishing

region cut out in the form of a strip of 4 cmx8.5 cm (thickness:
arbitrary) was used as a sample for measurement of specific
gravity and left for 16 hours in an environment of a temperature
of 23+2°C and a humidity of 50%1+5%. 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%+5%. 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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t hi ckness was expressed by using the Lanbert-Beer |aw.
(Measurement of light transmttance in the second
invention) The prepared light-transmtting fﬁﬁéé’@mm (SG)
menber was cut out wth a size of 2 cnk6 cm

(thickness: 1.25 mm) to prepare a sanple 20 for
measurenent of transmttance. Using a

spect r ophot onet er (U-3210 Spectro Phot oneter,

(Mf%%%rag{déﬁ€g{ tﬁlgn e o?h ggéreérﬁmév\g\% engt 2% of
traﬁé%oj{g%ﬂgg] rééi f’g‘h?ug?ansm ?1% éﬁsﬂ lnlmpﬁ ldlg‘%%tsesr
h 25 L
S AT i A SR SRyl
compRassiiy And 's?»SméF Séfiééév%r%eﬁﬁaﬁsé# 2%%%5@%%
measur enent of average cell _dianeter. r]H V\?S
an enyirpnmentsef adempetatureiof 2H2G aﬁét% y ©
cells in an arbitrary regbon of 0.2 MmO . 2 M vvere

50%258 i Heanegsuremente arthermed analysif measyrisg vio

manuf act ured by Toyobouseki Co.,Ltd), to cal cul ate the
instaumens TV (S ﬁﬂm eman(u\fessur@irém SEIKS, INSTRUMENTS
gravity) 10 Determ ned according to JI'S Z8807-1976. A
Incpjoto sheasure compressgibility and: ¢enipression xecovegyof 4
cnx8.5 cm (thickness: arbitrary) was used as a sanple
Equationsafor catendatingspempressilyility andecompression 16
hours in an environnent of a tenperature of 232C and
recovetyiatet shownSbéldw. Measur enent was
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 thi_ckneés 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?2) 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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15 conducted by using a specific gravity hydroneter
(manufactured by Sartorius Co.,Ltd). (Measurenent of
Asker D hardness) Measurenent is conducted @ogydh 94k (s
to JI'S K6253-1997. A polishing region cut out 1n a (56)
size of 2 cnmx2 cm (thickness: 20 arbitrary) was used
as a sanple for neasurenent of hardness and left for
16 hours in an environnent of a tenperature of 2320C
b/ 3 dtlte lik Tep¥ wiERSHE 16R8ing for
layéﬁ%%e@%ﬁ?&?hﬁfﬂﬁﬂ%n?anotﬁer toﬂ; t hi ckness o!%g6
et d ;
60 fEk8haBFa then GAYEE S £ pidss/Gf 3B RPRINUG Terg)
neasur,e hardness. 42 F-PO5023TR(SG (Measurenent
f°r§b ESﬁéﬁg&i bility, conpression recovery) A polishing

egion cut, ipto a cirele.of 7 in diameter
(MIFPEPEQHES@: °g|sg?f‘?‘%? a%dg Iﬂ‘géﬁﬂ]gg a sanple for
nmeasur enent of . conpressjbilit nd cgo '
 ec MeasuTEment s qondugted aecorfise 1o JS KtTA8A991-
a_tenperature of 232C and a hum dity of Q%% I n
A pplishingregioncuthintep 3 mmx3Q mm strim (thic frent
TMA (SS6000, nmanufactured by SEI KO I NSTRUVENTS | nc.)
arbitragph wiascusesasca sample formeayement of dgnamicy
Equations for calculating conpressibility and
viscoelastivity anid leficfored \daysin a02B8°Csinpironment condition
Conpressibility (%9 = {(T1 - T2)/T1}x100 Ti: the
in 4 contaiiser wfithisilical gelhi hé¢ ageurate avidtheand| thickmess
layer in a non-loaded state is |oaded with a stress of
of edtKBheet@After cutting were measured using a micrometer.

For measurement, a dynamic viscoelasticity spectrometer
(manufactured by Iwamoto Seisakusho, now IS Giken) was used to
determine storage elastic modulus E’. Measurement conditions
are as follows:
<Measurement conditions>

Measurement temperature: 40°C

Applied strain: 0.03%

Initial loading: 20 g

‘Frequency: 1 Hz

(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 ym
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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g/cn2) for 60 seconds. 15 T2: the thickness of the
polishing |l ayer after the polishing |layer allowed to

be in the Ti state is |loaded with a stress

(1800 g/cnR) for 60 seconds. Conpression regg§§%&285$ﬂ86)
= {(T3 - T2)/(T1 - T2)}x100 T1: the thickness of the
polishing | ayer after the polishing 20 layer in a

non-| oaded state is |loaded with a stress of 30 KPa

. 0, - ' .
in (Hiwaleldiiei fandd SPIAIED SO nbll byl Heble P ufleritfonce
FBE k] o Sl i 08B AL I B3 ! Bl

th i shi I f1 h i shi 43 . .
E1p86585s b shisarY Shnf kBt OF Rlshies gt hickness and

tgte is kept wihout |oading_f 60. d dth
thp sJake 3 fap and bellom;SEintelierings AR Faelco
waVEISELhIETS ConbiaNE doandcls S thicbhesk Arssctinn was

A polishing regign cut intQg a, 3 nMmx40 nm strip
evalyated uader the,follawing griteriay as a sanple for

measur ement of dynam c viscoelasticity and left for 4

daysOQ; oFilpr thickngsfdnimeasured with very €eos ner

wth silica gel. The accurate width and thickness 10
reproducibilityet after cutting were measured using a

m croneter. For measurenent, a dynam c

vi scOel FEilncthickmpess ismeasuredmwith guad eepbyducibility.

Sei sakusho, now IS G ken) was used to
X: Detection accuracy is insufficient with poor

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 ym
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 result 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:
O: Film thickness is measured with good reproducibility.
X: Detection accuracy is insufficient with poor

reproducibility.
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determ ne storage elastic nodulus E . Measurenent
conditions are as follows: 15 <Measurenent

condi tions> Measurenent tenperature: 40C Applose23TR (SG)
strain: 0.03% Initial loading: 20 g Frequency: 1 Hz

20 (Evaluation of filmthickness detection in the

first invention) The evaluation of optical detection

of filmthickness of a wafer was conducted in the

Mlﬂ‘t’i&‘ﬂ thi s‘Q’ati@Cec A i thé g!ﬁ‘ﬁ# lﬂéﬂﬁgn)

I hmwas p03|te on an 8-1nc S|I|con wa
t hf cFEie. SPatldeiai bf SftRA: [%fgééln“ #f fifn ik Rneps of a
wafgt m%é#n%ﬁ%ée’ ""%&%&% RARers By Lpateh, 4 Fum
thl ﬂ%ﬁ{}; er?nc fil méhl ck.re Z%rrelag)z#r.l r%)sﬁi‘ti(rb#ge“r{# r.
:(napt%hg%fsggf‘%ﬁn%tﬁqe S R AR Bl e
fi d the fil hi ¢k
(e CRBeRIEAS BUeRTRRA ah AL POIES RS 3-50Fh A tervals by
00 F| | mthickness _is neasured with very, good
using agyinterference filnrthickness me%svgmmmwﬁ h

good reproducibility. 10 X: Detection accuracy is

(mamxfaptur@bwmgubacﬁleqtmnm%;nﬁd)yand the average

was indicated as the average film thickness (1). Then, the
light-transmitting region of the polishing pad in each of the
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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(Eval uation of filmthickness detection in the second

i nvention) The evaluation of optical detection of
filmthickness of a wafer was conducted ingt 023TR (SG)
following manner. As a wafer, a 1 m 15 thernmal - oxi de
filmwas deposited on an 8- inch silicone wafer, and a
light-transmtting region nmenber of 1.25 mmin

thickness was arranged thereon. The fi | mthickness

thllé\ﬁﬁegg Wl’%pﬁé dfical ltl ﬂfscraﬁgnhiﬂ %ﬂi?msofnegﬁxred

aser n an |nter
b e *fﬁl fkuffngl girection.
b m of |nterfer a e hvvere
The FifeThBGe BhFosh e maptifimant %@P“%'f% S
eval uat ed under, criteria: 0: Film
megﬁpg @aﬁé%‘g?’%{?‘%\ﬁﬂ?c@g&ﬁ T eproducibility. X
ecti on ¢ |nsufchL t with poor 25
(EVQ %‘39& i{’?g ég ‘?h ‘§nh) (Eval uati on of
filmthi ckness det.ecti on |n the third i nvention)
evallhg psepared palishing.pad;was used to m‘«aﬁve% @9&1
waf er was conducted in _the follow ng manner.
chagacterisgics hy usiagwapolishing apmm@%@&’mf&% on an
8-inch silicone wafer. 5 Filmthickness on a |ine
(mamnufacinredrhy Qlcamedot MachinetTeol\Watks, ifd.}.ncAnaheut
was nmeasured at 33 points at 3-nmintervals by using
1 pan thermdleoxidecfilin depbsitetton am Brimchgiliconeuwafer was

(manuf actured by O suka El ectronics Co.,Ltd), and the
polislisdby abeat 0)18i jom, thﬁpoﬁshmgera@ewhsldalbhlaﬂetbﬁmm

(1). Then, the 10 light-transmtting region of the
thePmé fﬁﬂlﬂuﬂ%ﬁblhéhﬁﬁg;h Thetthickness of the oxide film was
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 um
thermal-oxide film was deposited on an 8-inch silicone wafer and
subjected to predetermined patterning, and then a 1 pm oxide film
of p-TEOS was deposited thereon, to prepare a wafer having a
pattern with an initial difference in level of 0.5 pym. 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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Exanpl es and Conparative Exanpl es was placed on a
wafer so as to be positioned on the above |Iine, and
the filmthickness was measured at 3-nmmingepyahs$3PY (sc)
the interface filmthickness neasuring instrunent,
and the average was indicated as the 15 average film
thickness (2). Then, the average filmthickness (1)
was conpared with the average filmthickness (2), and

. . . L on " he

dlf#‘égﬁffde!s@n idbipere rﬁ@&%ﬁférrc?t htﬁ%i i nﬁYﬁéi’@ﬁ@@' i '&dﬁfa:a\tllvi

owm ng criteria: ess IS nmeasure th
] iy i . . q
it POV, Sohidttis o ittciedRe fh 16PEP iy a*p BB O
. S Feiai . i
ha‘?ﬁ%&:ﬁﬁ%oéfaz S 5 Rl s s SRR RPiAReqd
S aht -t e . : . .
attorsiekely, ARELHals Al thohn Tepel affert i Sl s,
meaRuFe e kot SRR Ao sl AR Wb e T e
in the |ongitudinal direction. The differgence between
pattgEnsaihat i9.oh Pattermhadnglines ot 0 Main WidthA
as scatter. 5 (Evaluation of polishin . .
spasiesr of 86y iy arxangerd alternately gad arpaitesnchaping lines of
to evaluate polishing characteristics by using a
30 poh iinhwidth ppsd spacesRERTG Lmmarranged alterpatelya tiheo

Machi ne Tool Works, Ltd.). An about 1 mthermal-oxide
abrasiom deoss ©ift270 pmespaceswiassimeasuredwhen the difference

in level of the top of the line in the two patterns became 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-plane 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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10 polished by about 0.5 gm and polishing rate was
calculated from the tine of this polishing. The
thickness of the oxide filmwas neasured by_p§sHg38R(sc)
interference filmthickness nmeasuring instrunent

(manuf actured by O suka El ectronics Co.,Ltd). During
polishing, silica slurry (SS12 manufactured by Cabot)

was added at 15 a flow rate of 150 m/mn. Polishing

!ﬂﬁqg- /cnR2, the nunber of revolutions of
Prdt e Bgﬁll\gﬁlﬁﬁéﬁ% gt en was 35 rpm and the nunber of
revol i f 2
S48 s By WaTgHE O pdaelll BRIYEP [ndiicioky S
| 0 - r
mol¢al e fe 2haT Saifeiiie 8F adiple 5808 oY Headl ard
oxide fjl fa- TEOS. was d Sigt hereon,. t 0 prepare
weip pifad WALK AF RATiRYCPRISR RfdrdPREASE diphrafd R
inlevel of 0.5 m,  This wafer oLj.shed, ungder the
temaRerARtTeof Hhe mEBHAG Matroamaten il 70561 | T4 BB cach
.difference in |level was neasured tq eval yafe 2
mixfuse.were afde 100 parts pyswefght e?&:&%#vﬁgnyimethane
..Characteristics, two 47 F-P05023TR(SG differences
diisoryanate peevionsly regmlated atia temperature of 03¢, and
difference in level, which is a difference in level in
theamixture was stirned (fonabqiit 2minnten Ghe mixtyre waes
of 30 marranged alternately, and this difference in
pouredcintd accontainerikeptiat 3 0 anstipostreusedeat 100°C for
difference is an abrasion loss, and in two patterns,
8 homxs ticsprepae pelyutretliane resite oTheprepared wi dt h and
spaces of 30 marranged alternately and a pattern
polyaretiiane resinfwasGsed to préparendlightaransimittihgregion
arranged alternately, the
(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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abrasion [ oss of 270 m spaces was neasured when the
difference 10 in level of the top of the line in the
two patterns became 2000 A or less. A lowef_}oeasT (SG)
difference in level is indicative of a hlgher spee

of flattening unevenness of the oxide f|In1generated
dependi ng on wafer pattern at a certain point in tine.

A |l ower abrasion of spaces is indicative of higher
planarity with | ess 15 abrasion of portions desired to
be not shaved. The in-plane uniformty was cal cul ated

rement of filmthickness at arbitrary
chitbibH E RS

|nd| ° ntse n hIe \/V:Ielrmlfg?vver i n-pl ane unlLormty i's

| n- i BantCerRasiniting seeicn Hiaeth 57 Biefl sRHdCE R, i,
thickngss }- %E”GSS) W38 BEEPRIRAL 4B U1 55554 PRaRAPR PR of
Pron%;%g”ansm tti ngéxrf%%ﬁtﬂﬁr%i F- P050 S;I‘-"I’Qéé%oﬁ/ester

é’ (nunber - aver lg nmol ecul ar vvel ght 2440)

polytm amethylsme glyre mu@bmmmmnmlspul%mlgbk &90)
with 31 parts by weight of 1,4-butane dial, and the 5

was uspdras the polyolcandithe ameyntfil 4-butanenbiol was
this mxture were added 100 parts by wei ght of

changed to 2+ parts byaweight. sThealight tpaasnutsax}ce of the
regul ated at a tenperature of 70C, and the m xture

prepasedilightdrdnsmitting fegiomiand the rateofchange thereof

are shown in Table 1.

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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poured into a contai ner kept at 100C and post-cured at
100C for 10 8 hours to prepare polyurethane resin. The
prepared polyurethane resin was used to pf?DﬁdS@o%TR(SG)
light-transmtting region (length 57 mm wdth 19 mm
thickness 1.25 nm by injection nolding. The Iight
transmttance of the prepared light-transmtting

region and the rate of change thereof are shown 15 in

of t;ig‘g k’gﬁi”f‘f&“ -;%ﬁﬁ?mfﬂéthﬁ 171e§%oh' M4 e P28 bf k:mnrﬁ%

engt t hi ckness
enelBErBREidkefh TR CEIT T O e
. re I [
IP%S%%WO éﬁ;o@oﬁél@fé?%?%%gi%f;ﬁdaLeiﬁhghéi 2l vas used,
{

par (LG PaTES iy Weight mf&ﬁ’?q-aeainem:?’aﬁ}w“ﬁs? e
prepoliger (iens b SrBu G orith P%Eemzsf jre o

F- P05023TRgSGzJ Producti on Exanp
mapufactured, by, mwale‘ahsmieaéhgm %‘PWF by weight ofd

t hi ckness 1.25 was prepared in the same nmanner as

filtered smgqngrbmmpalq sest&ﬂptanhhﬁHlﬁz panufagtured
wei ght of pol ﬁetramet hyl ene_gl ycol (nunber-average

by FPoray Dew Gorging SilicongaCouskbtdd svere introdnced inte e

anmount of 1,4-butane diol was changed to 24 parts by
reactiarnconthinér goatedamith fluarine pandithe penperature was

light-transmtting region and the rate of change
regulleteaDat 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. 26
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 coated 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 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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10 are shown in Table 1. Production Exanple 4 100

parts by wei ght of an isocyanate-term nated

prepol yner (L-325, NCO content of 9.15 W %pr_po5023TR(SG)
manuf actured by 15 Uniroyal Chemical) regulated at a
tenperature of 70C were neasured out in a vacuum tank,
and gas remaining in the prepolynmer was renoved under
reduced pressure (about 10 Torr). 26 parts by wei ght

buﬁé?ﬂshgée-t'%g%éﬂﬂﬁﬁ Ri(‘%u‘% Qh%@re'ﬁamgga% %ﬁgﬁgﬁinea
dlahgove egasse]'a Wlp& %yﬂbV% en %g%‘(ﬁelg fjﬂger
conigsfrid Bitdled ndVitia ?r@@! 15 95 P 4 60
plt%ﬁeoﬁ'ﬁfi?;%%‘f“ E f‘?ﬂfg?ﬁr% ﬂﬁgﬂé&f Q] B i~ 1
groewaﬁsrmasgﬁ]eeth%%nﬁ apsdby Agh T@S‘*"ﬂi@ mletﬁh} o

ght-transmtting_region andtherat of ¢ .
doqbierwteai tapedRouhletack Tapg.puany Bﬁeaw Sekisui
pol ishing region] 100 parts by weight of a filtered
Chemigal f&:» bsge)owes mtasiq by& la(memgg% en the otherside

content of 2.22 neg/g manuf act ured by Uni royal
thahthe gropveddseripget ef this\sheet, and thereaftgrs @ hole

silicone-based noni onic surfactant (SH192 manufact ured
(thivkdessay. 2% mbuy 5715 nsimx 195 n0m) fortinserting-a

introduced into a reaction container coated with
lighit-transmitting tegioncinter atpredetesmined position of the

grooved sheet was punched out, to prepare a polishing region
provided with the double-coated tape. Physical properties of the
prepared polishing region were as follows: average cell diameter,
45 pm; specific gravity, 0.86 g/cms3; 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 was 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 regul ated at 80C. The m xture was stirred
vigorously for about 4 mnutes at a revol ution nunber

of 900 rpmby a fluorine-coated stirring bfastesdDrr (sc)
i ncorporate bubbles into the reaction system 26

parts by weight of filtered 4, 4" -nethyl ene
bi s(o-chl oroaniline) previ ousl y nelted at 120C (| HARA
CUAM NE MI manuf actured by 15 Ihara Chemi cal Industry

the Surfakd- of é eudided fa ?t%lrret GI‘ ttHe cuklifon laxer

reactlons ution was rre or adut 1mnutea

wad Bfsied 3&%@21% SHERPE R FRiEH I the bunghed o,

hol{ T 58 wotls Hipa RdipRircy *ﬁ%ﬁd‘éﬂ%?’éﬁh@&?gﬂ%ﬂsﬁﬂé ve

regforly 10 Begistnre the Bele| | EBareartarobhn Halt HAnptne

regia Arenssed imbio 5%?15%2#5@1%%3 Sabinberen foto the
pr edet er m ned th| ckness by a buffing . machine

hole to preparg apolishing pad. ¢ 6”@9 \lﬂlﬁlsﬁbwonsﬁlﬁg etg. of
regul ated thickness accuracy (sheet_ thickness, 1.27

therpgepameidspolishingpsub sresbgwnig Tabledeet was cut
into a round sheet having a predeterm ned dianeter
(61 cm and provided with grooves in the form of
concentric circles having a groove wdth of 0.25 nm a

Exampbe pitch of 1.50 nm and a groove depth of 0.40 nm
by using a 5 grooving machi ne (manufactured by
Tohakpblishing pddiwas prepardd én diret samieapeaiier alscin
Tack Tape, manufactured by Sekisui Chem cal Co.,

Exdrhple 1\8fcé dth thabthe lighittraasnvittinye region preparediian
the grooved surface of this sheet, and thereafter, a
Prol@iction 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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(thickness 1.27 mm 57.5 mmx19.5 nm) for inserting a
10 light-transmtting region into a predeterm ned
position of the grooved sheet was punched out, to
prepare a polishing region provided with the

doubl e-coat ed tape. Physical properties of the
prépared gol[shipg regiop were as follows: average
cel® Bi Itlr% er,. #5.m specific gravity, 0.86 g/cnB;
AskBr Eg 1685 3] Q5| corresgibility, 1.0%

co res i.@n [ecovery, 65/0% and| storage elastic
modul us, Y75/ MPal [Prepatation of polishing pad]
Exanrgle 1 20 fscp [ orbl ayer.consi sting of

pol y ug hydege| f@am@Tpray Pef®, | hi ckness of 0.8 nm
nmahufalt8red T®ay Snpusi@ies| Inc.) having a
sutfSce brushed Wi th|a buff and subj ected to corona
treat gent vvas stuck py al l am natpr on the
pregsgrg--gensi tive pdhepive surface of a

doyfl goatéd QapEpr i ded i th| the 25 poli shing

re rther, | t he| doupl e-coatled tape was stuck on
52 F-‘EOSOZSTR(SG the surface of the cushion |ayer.
TheregfteL, the cushjon |ayer was punched out with a
size _§f°55 nma 3| ren j ©the minched hol e of the

po |s£|a gign @r iSﬁsertiﬁg a light-transmtting
regi d@, botq perf@tr £ e| the hol®. Thereafter, the

li qhtp“tra‘n’sni tting 5 rejgion prepared in Production
Exagle&mas inserted into the hole to prepare a

poj i r@\%a;d.":T -ph ilcal Properties etc. of the
pre thpliég]in&pa are own in Table 1. Exanple 2
]
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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 was peseh3THESG)
physi cal properties etc. of the prepared polishing

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-transmtting region prepared in

Pr o@iirh OPa bl Pite cdn e sEéACthalt whidhy thé HraRsAiRtanes
etc. of the prepared polishing pad are shown in Table

of frglreegl'%hmq{s?%it‘ﬁfn%égg&? ih ﬁageiéé%(lgggor%m 700 nm

ed in the sa nner as in mpl e 1 except

o 499k Bl ERAFTARHT, 55/ 90 BTV e cam e
aorfbpeirEob el R8, WA SR i hing
N I

000% NMMN wVAN-4N ~l "0 rr
characteristics.

<Second Invention>
[Preparation of light-transmitting region]
Production Example 5

150 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).
39 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 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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region. The transmittance of the prepared light-transmitting

region is shown in Table 2.

Production Example 6

1000 parts by weight of toluene diisocyanate (mixture of
2,4-diisocyanate/2,6-diisocyanate in a ratio of 80/20), 168 parts
by weight of 4,4’-dicyclohexyl methane diisocyanate, 1678 parts
by weight of polytetramethylene glycol (number-average molecular
weight: 1012) and 150 parts by weight of 1,4-butane diol were
mixed and heated at 80°C for 150 minutes under stirring to
prepare an isocyanate-terminated prepolymer (isocyanate
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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From Table 1, it can be seen that when the
transmttance of the light-transmtting region in
wavel engt hs of 400 to 700 nm is 50% or norg- é@ggpﬂg@sm
1to 3), the endpoint of a wafer can be detected wth
good reproduci bility w thout influencing polishing 5
characteristics. <Second Inventions [Preparation of
light-transmitting region] Production Exanple 5 10
in TaB1P2 ts by weight of an isocyanate-terninated
prepol ynmer (L-325, NCO content of 9.15 w %
manuf actured by Uniroyal Chem cal) regulated at a
tenperature of 70C were measured out in a vacuum

ﬁg& feSpRiNing in the prepolyner was renoved
l:'“;n em?l ucﬁic;:p p‘re'g?sure (about 10 Torr). 15 39 parts by

e chI Q
or el 20 3y ta b, Hgidht B polrkisher Ralhf E{g*mﬁbér-average
act ug har a .Chem c .ndust r; ) g

mﬁ?@%ﬂ&!&%%ﬁé)mst% 5 adipis sid A heanie il

t hen, st rredajéare Iut|o Og'(fgné of 80 mfor
werg mined With 3D parts by;weight ptane dipheang the’

Thi nk%u_. Then, the m xture was poured_ into a nol d and
temperatinecef the mixture was reguiatedat Z%@ t Fpthiare a

light-transm tting regi on nmenber. Then,
mixtupe wereradded LQD pazts by weight nfm4mdlpheml methane

thickness 1.25 mm was cut off fromthe
diisocyanatenpseviausly regylabedmtie temperatuirecof/20°C5and

w th naked eyes, there were no bubbles in the
the regultingmixtuirerwas stifredat A ¥eclGtion number of 500
rpm 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

57



10

15

20

25

region. The transmttance of the prepared
l[ight-transmtting region is shown in Table 2.
Production Exanple 6 5 1000 parts by meightFpﬁoggéy@@§SG)
di i socyanate (m xture of
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

I < ghl nu N~ .
by A8k DL PAERS RN CENVTRAY U MEEDIE A diction
I.Q [ e '
corffaiup? EeathH Bt iiinds At ek cdbip Pt bk Hepiiated
ol r _(Jsocyanate,. equival ent:.2.20 [a) .1
at 0% fiHe, phigkie o, Pkt viReRBhe 1y 558 aHB H mmitres
in a yacuumtank, a i ni in th I
at §,3evpLROPBmHTREsT PEAMLAPEr B8 Tietisroattd SFFInE
29 parts by weight. of the ab 4, 4" - et hyl
blaéps*(%lm%ﬁ/%re?#m{espﬁmh the ﬁyaﬁmvggya om0 24t
added to the above degassed prepolymer which was then
by weight effiltered b imethyleme bis -sglprqamﬁlm) previously
mnutes with a rotating m xer (manufactured by
melteichay)120°Ch HHARACUAMINE ME manufactunes hyiharaand
post-cured for 8 20 hours in an oven at 110Cto
Chemipal EndustrhCa.; btdi)i wereqddey theretmbcThereafterathe
light-transmtting region (length 57 mm wdth 19 nm

reacbiork setutibn?wasrgtireexd for abbuitf1 anminwte and poured into a
light-transmtting region nmenber. \Wen observed with

paﬂlﬁygﬂ op¥e mold Yoated with fludithes Whéheathe fluidity of
light-transmitting region. The 25 transmittance of the

thif [rgggg% E&(:ggiohr WasTokt] fHe 1e@ictibn Soktitivh wa
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 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,
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in Table 2. Production Exanple 7 120 parts by wei ght

of polyester polyol (nunber-average 5 nol ecul ar wei ght
2440) consisting of adipic acid and hexane g

m xed with 30 parts by weight of 1, 4-butane fﬁﬁ yﬁﬁﬁfsg
the 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 nethane diisocyanate previously

end 845 b FREEDAF 47, S 800 ) o
sl i %Fp@ft%’I;’k?d@#éﬁﬁnmfﬁev°s‘twn
or G uL T G i bl o oing ™

pol yur et ha S are ol yuret hane, resi n
regign mgyags oo bl comted tRRen FRYRCRLBFORerties
menber i nj ectlon nol di n Then, a
of qhegnrepamé megmrh Jore;ag rf"?lP@ngt Iaverage coll digmetes, 45
thickness 1.25 mm was cut off fromthe
umj specifie grawity, .86 g4ror’; AslkerD hardnesssdBled with
naked eyes, bubbles were slightly contained in the
compgtssxbuhtm,ni {Q%p gomapressionrecoveryhi 65 Lop and stprage
prepared light-transmtting region is shown in Table
elastic miBdylasa7& MPa.pol i shing region] 100 parts by
wei ght of a filtered pol yether-based prepolyner
(Adi prene L-325, NCO content of 2.22 neq/g,
manuf actured by Uniroyal Chem cal) and 3 parts by
p,\@gj’ﬁ@tidﬁ of ishirigpad]si | i cone- based noni onic
surfactant (SH192 manufactured 57 F-P05023TR(SG

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 etc. of

the prepared polishing pad are shown in Table 2.
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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 m XtpUE)d@S3TR (SG)

stirred vigorously for about 4 mnutes at a
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
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the prapatedafbishidepad gxf ahtin T1able 30 by
handsawtype slicer (manufactured by 15 Fecken) to
gi ve a pol yurethane resin foam sheet. Then, this sheet
was surface-buffed to predeterm ned thickness by a
Comppratiye Example 2nanuf act ured by Anitec) to give a
sheet having regul ated thickness accuracy (sheet
t hi &pelishing padmyas prepared indhespame manner asqimn a
round sheet having a predeternm ned 20 di aneter (61 cm
Exampledoekcept that theolight-transmittingregion prepareddn
circles having a groove wdth of 0.25 nm a groove
ProfluictionExample'? awas as¢gdooThelphyisicdl preipertied ete. of
groovi ng nmachi ne (TohoKoki Co., Ltd.). A
theéﬁl&iiai'_e H_dhiﬁg&d@ﬁv@'ﬂmﬁﬁlin Tapke 20anuf act ured by
eki sui em cal ., Ltd.) was stuck by a 25
| am nat or on the other side than the grooved surface
of this sheet, 58
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and thereafter,
mm 57.5 mmx19.5 mm) for

a hole (thickness 1.27
inserting a

light-transmtting region into a predeterm ned
of the grooved sheet was punched out, to
prepare a polishing region provided wth the
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Polishing
rate (A/min)

2250
2200
2300

700n
m

3.1

9

75.4

92.7

75.1

Light Transmittance
(%)
650n
m
93.1

600n
m
92.9

92.5

74.5

Table 2

Example 4

Example 5
Comparative Example
2
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F- PO5023TR(SG Exanple 5 A polishing pad was prepared
in the sane nmanner as in Exanple 4 except that the
light-transmtting region prepared in Prodhchh9f23TR (SG)
Exanpl e 6 was used. The physical properties etc. of 5
the prepared polishing pad are shown in Table 2.
Conparative Exanple 2 A polishing pad was prepared in
the sane manner as in Exanple 4 except that the

|'i giprohargblel 2] MWcafdbéBeRhetifdien the 1EEREUCt i on
Exanpl e 7 was used. The physi cal properties etc. of

trahEﬁxﬂE@ﬂé‘é Qﬁ' ﬂ-Ri, l@ﬂt‘i‘&aﬁﬁqn&r ;hé ri'@gibh rinTﬁhjvﬁle?n%ﬁQ of

o~~

60({)\|tuI %6 ﬂ‘fnllsA'SH% o]r Qﬂ@i@ (FQx&}ﬁers 4 and 5), the endpoint of
a wafer can be detected with good reproducibility without

influencing polishing characteristics.

<Third Invention>
[Preparation of light-transmitting region]
Production Example 8

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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F- 205023TR(SG) From Table 2, it can be seen that when
the light transmttance of the light-transmtting

regi on in wavel engt hs of

Production Example 9

A light-transmitting region was prepared in the same
manner as in Production Example 8 except that the shape of the
light-transmitting region was rectangular with a length of 100 mm,

a width of 19 mm and a thickness of 1.25 mm.

Production Example 10

A light-transmitting region (length 57 mm, width 19 mm
and thickness 1.25 mm) was prepared in the same manner as in
Production Example 8. Then, 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 thickness 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 um.

Production Example 12

A light-transmitting region was prepared in the same
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600 to 700 nmis 80%or nore (Exanples 4 and 5), the
endpoint of a wafer can be detected with good
reproduci bility without 5 influencing polishif@s5023TR (SG)
characteristics. <Third Invention> [Preparation of
light-transmtting region] Production Exanple 8 10 50
parts by wei ght of an isocyanate-term nated prepol yner
(L-325, NCO content of 9.15 w % nanufactured by
madHerO¥din Eioict3bn Eﬁﬂﬂhﬂbeﬂ eXcept! tHHtCtlRé %h%p%f of the

were neasured out in a vacuumtank, and gas rémaining

ligl%ﬂthﬂ?sﬂi@ﬁﬂ Viegiowas rcﬁi‘giél?ﬂ- ﬁﬁ‘ﬁ?ﬁhﬁﬂgﬁ%@r BT .

about 10 Torr).” 13 parts 15 wel g
4,4 -met hyl ene bi s(o-chloroaniline) previously nelted
at 120C (1 HARA CUAM NE MI manuf actured by | hara

s cal t Co., Ltd.) were added to the above
Pro?é‘g&;ﬂéégq&ﬁé‘g‘%?y{n%r whi ch vvzas then stirred for 1
m nuyt i,th a hyhrid m xer manuf act uged KEYENCE
Cor o Piablcstpaniilsing Fobitn srdf BeBRA Th sl Falnd
m Xt ure, ured into a,mold and st-qured in a
magpes 45 i FreaNAtian IRABRIE 8 S2eaps that tie shaps,of the
ht-trapsmttin% regi on ?Ieng h 57 mm _w dth 1

lig%?m tingregign wassegtangular with alength 06195Qrf1§]e

thickness of the light-transmtting region was 107 m
mnyp5a gyidthrof 20:3 ppacandacthicknessmb hp? e mm,

[Proparation of polishing region]  © o o |1 (1€ S&T
1000 parts by weight of a filtered polyether-based

prepolymer (Adiprene L-325, NCO content of 2.22 meq/g,
manufactured by Uniroyal Chemical) and 30 parts by weight of a
filtered silicone-based nonionic surfactant (SH192 manufactured
by Toray Dow Corning Silicone Co., Ltd.) were mixed in a reaction
container 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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manner as in Production Exanple 8 except that the

shape of the light-transmtting region was

rectangular with a length of 100 mm 5 a W @dtho9h24PR (sG)
mm and a thickness of 1.25 mm  Producti on Exanple 10
Alight-transmtting region (length 57 mm wdth 19 nm
and thickness 1.25 nm) was prepared in the sane manner
as in 10 Production Exanple S. Then, the

givel ) PolfiPéEtané irBSin Fo A1 bYGSk PUTHIS pBlyirdtRake 2@ sin
sandpaper. The difference in scatter "of the thickness

foufh BSEH 0 ISRUR0d Wtgie oS (ApSféured by

Feéll%%;’): f# g@é P b&lﬁz\gx@rﬁ%@ﬂ‘ résfBdmsh 8. rikh, thifEheet

_ ness™ ! was prepared I n the sam® manner
waf T CHHE H ML o B by 0 hyfling,
B S5 AR AL e
oAl i nt s EAS Bl kel 327 e
el Y heB R ek rked e oS TRd BriaR"

in Production Exanple 8 except .that the shape_of th
predeiarmipgdsdiameter (@licIn) mhich was 'arewnrﬁvadaﬂam@er

of 30 mm Production Exanple 13 5 A
groovgstin the farm pfgoncanfiriqeirglesraving a gneoveawidth of
0.25 mm, a groove pitch of 1.50 mm and a groove depth of 0.40
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/cms3; 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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manner as in Production Exanple 8 except that the
shape of the light-transmtting region was

rectangular with a length of 50.8 mm a wi

mm and a thickness of 1.25 nm [Preparati oEﬁIquﬁZ%(?SG)
pol i shing region] 10 1000 parts by weight of a

filtered pol yet her-based prepolyner (Adiprene L-325,
NCO content of 2.22 neq/g, manufactured by Uniroyal

per&ﬁ?l&%lﬁ%@glgaﬂ oPthe" ﬁiﬁid’giggigrp révidéd WitR%

sed nonidnic surta nt " ( SH192 manufact ured
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Feacti on i ner coated w uori ne, a t he

consirRRebt PRIV UL Pt (RBepY Prty diicRnesy 6t 0% mm,
mab SR 17 5eE, ShaBARER TR ) R B8R Bhustea
wich SRy ShRo R0k o athes ol B i 54 o
ek 555 £ S A sl S ' "
Thereafter, the reaction_solution was stirred for

douhlggoated tape preyided with the polishing yegiomc Fugther,

coated with fluorine. Wen the fluidity of this
therdoublesnogtedtape was styck onrthe surfaaeof $heicushian

25 introduced into an oven and post-cured at 110C for
layér.hcThereaftes/ the roElioPa3®r wags\punchedyomtwitha size

resin foam bl ock. This pol yurethane resin foam bl ock
(rectangruilazeD (diamétriciadireption) &l njnprlfeircumferential

Fecken) to give a polyurethane resin foam sheet. Then,
dirddtion} Bct8 miffin thieapankhicidcHol® of thidcpolishing region

t hi ckness by a buffing
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 object 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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5 machi ne (manufactured by Amtec) to give a sheet

havi ng regul ated thickness accuracy (sheet thickness,
1.27 nm). This buffed sheet was punched oup-H@s@p¥erasG)
round sheet having a predeterm ned dianmeter (61 cm

whi ch was then provided with grooves in the form of
concentric circles having a groove width of 10 0.25

nm a groove pitch of 1.50 nmm and a groove depth of
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al erties f th
conng B S OkeRY BRI o cFfrdf B0 h#fc*%%&%?%"ﬁ i,
C av, 6 /.crrB r__D hardn
magiigrbited by JP#%%%W é&?s)oﬁam%m 3ge Bigished
nd_stgrag [asti rmdul us, MPa ration

witlya gt e, guBigste i aatrent msakﬁmeﬁﬁzy ®

(dlamatrlcal direction) = ci.rcunferenti al
laminatorios the wwmsmﬁlt% eﬂmﬁg"ﬁ %f ace of the

light-transmtting reqi on into between the, central
doyhjercertesh§apa proyidedryitiy Sheprlishing regiony  Byrther

of the polishing region provided with a doubl e-coat ed
thet dpublercopted tapeowas stuck on the susfacepfithe cushion

consi sting of polyethylene foam (Toray Pef, thickness
layef. OThereafter, the cushion 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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manuf actured by Toray Industries, Inc.) having a

surface brushed 5 with a buff and subjected to corona
treatnment was stuck by a lamnator on the p_pg5023TR(SG)
pressure-sensitive adhesive surface of the

doubl e-coated tape provided with the polishing region.
Further, the doubl e-coated tape was stuck on the
surface of the cushion layer. Thereafter, the cushion

Exﬁ*a%re d"?ﬁc@#@ gzﬁ‘i@ tHe 14 htr%.n%nif—tt (réﬁ%ﬂ Hépairedlin

I ca I rection |rcum‘erent|al

Proﬁl{c&‘fﬁhng AT dﬁé 10 wad u'éga ﬂiﬁf&l&d o?‘i:kxt% Iti?hrtfﬁ'ansmlttmg

for I nserti ansmtting

ol R B4R Pl By PR i
N T P R Tl

the light-transmitting region in the dianetrical
direction is 3 tinmes as long as the length (L) in the
CI rPS gerenti al direction. The ratio of the length (D)
d & l'ight- Lranzrﬁttingregioninthe di anetri cal
irection to the ianeter of ,a wafer as an object, of
pol ARPH§hiBRE RRG svasTpEepareh §u; the sﬁﬁfp@i‘%PEQJ"@P e
prepared polishing pad are shown_in Table 3. Exanple
Example § except tha§the lightcaansmitting rsgmamreﬂﬁred in
1005 mm L 25 (mrcum‘erentlal dlrectlon;l = 19.5
Production Example bk wasused3irrpkme of ithe: lig sﬁsﬂnsmlﬁgmg
region into between the central portion and the
regiom iprepazéd i Productiorh Exashpleé8ag Theiphysicali ded
wi th a doubl e-coated tape was punched out. Then, a
propestiegsof thieprepared polishing pad are shown in Table 3.

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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consi sting of polyethylene foam (Toray Pef, thickness

of 0.8 mMmm 5 manufactured by Toray |Industries, Inc.)
having a surface brushed with a buff and supigegtesht®(sc)
corona treatnent was stuck by a |amnator on the
pressure-sensitive adhesive surface of the

doubl e-coat ed tape provided with the polishing region.
Further, the doubl e-coated tape was stuck on the

(reStdnAfd8rOD (difnte &N die tidR] = 186h8RS LqEirduifferential

cusiion 1ayer was punched out With a size
e LB L1 e PLAUATBlHYA ol 8 po) Rhif rdston
for {fsEring 0 Sl (b Rgioh; Bt tidielthe hote.
Th ft o | ight-t 1 tti [ d,J
Thoxtfen e Lehh Rt ES TralaR hrr bl # BRRRREHeh
| ishi h in Fig. 4...Th
el v loerbRataB % etk et ptihlng ad ae
di trj di t] [ 3.t I th .
sholehJRuF e 111 TR RS HeE eRR Al rogion
. ratio of the length (D) of the light-transmitting
in theydigmetricd diragtion is,0.3relativetq the Jength(L) in;the
of a wafer as an object of polishing was 0.49. The
cirgumpferemtipl dlireetion. ofThe gagiapfithe lemgtin(Dyohshear e
shown in Table 3. Exanple 8 25 A polishing pad was
light-tyanssuitting regiondmthe sliametricabdirectbsn toTtheo)
Exanpl e 6 except that the light-transmtting region
diametexrafia iwafePrasiant objectaeipoblishingwas €:09i. n Thece
of the light-transmitting region prepared in
physicaliproperties af théSprépared\polishing pad are shown in

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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properties of the prepared polishing pad are shown in
Table 3. 5 Exanple 9 A polishing pad was prepared in

the sane manner as in Exanple 6 except that_pdeno3TR(50G)
light-transmitting region prepared in Production
Exanpl e 11 was used in place of the light-transmtting
10 region prepared in Production Exanple S. The

physi cal properties of the prepared polishing pad are

of & ARthdter G124 Mm iROFHE pilr cife dHUIR oF €h Fg‘iissfhr?#]g .

(rectangular, D (dianetrical direction) =

region (6 FiﬁQHI‘ﬁhg‘ég ilﬂh@iiﬁfgﬁ%gir% iéﬁ?}fkt %&getrate the

Inserting a ht=transmttin et ween
he I ' . ' [ «of the
holk * 1ifidatteri¥itd ARndi¥iakinihiis Fegich Jidhrel .
s .punched g4 en .a ¢ i I I SiSLj f
Proffieslen Wi his 27 Wil 19eipd fheL BiE Mok bR RRRe 5,
nuf act yr ed Tot ay..l ndusttie lnc. aving a
pd@?‘%@*‘éﬁ%ﬁﬁé‘"%‘? ryF‘g- f f'fiéﬁjégggﬁég to corona
. JLreatnent{, was styck by | am. nat Qr qQn the
light Baamiting resion 8 RIS, solative do the leeth of a wafer
doubl e-coated tape provided with the po]ishi nlgl regi on.
as i ohject ofipolishing.c Thenlaysicad prepertigaob theprepared
surface of the cushion 25 | ayer. Thereafter, the
polishimgopad arershpwnpimdiabde 34t with a size 68
F- PO5023TR(SG (rectangular, D (dianetrical
direction) = 13 nm L (circunferential direction) =
51 ") in the punched hole of the polishing region for
CompsarativegExamplet 5t ransnitting regi on, to penetrate
t he hol e.

A hole (rectangular, D (diametrical direction) = 51.3 mm, L
(circumferential direction) = 20.8 mm) for inserting a
light-trans:ﬁitting 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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Thereafter, the light-transmitting region prepared in
Production 5 Exanple 8 was inserted into the hole to
prepare a polishing pad as shown in Fig. 1%"-P-6|3%23TR(SG)
length (D) of the light-transmtting region in the
diametrical directionis 0.3 relative to the length

(L) in the circunferential direction. The ratio of

the length (D) of the Ilight-transmtting region in

pehF 05 g ASEHE, (D i
oo AR SRR, PSS PR A Ao
pebE ool S Fe Ben LRI 1 i ) o e
R FRgR RS Seaf B B kBBl 20 B

ut .

as §858,45 Eha Jepgth ) e

er,

by Toray I ndustries

| )
ratipiof thé lengEAdD) @f the Bight

stuck by a
diamyesziond dive

with the polishing region.

polishingwas 0.2R. oThep

Ther eaf t er,

punched hol e of the polishing

cirgumg

havi ng a
otragsami

Furt her,

consi stin f pal .yet hyl.ene
Teremfidbdirftione | (i

surface brushed

Lting zegion ipckhe

| am nator on the pressure-sensitive,

ction to thecdiameterof gawafex asamn objeeteof

t he doubl e- coat ed

icakproperties afsthe prepareder .

the cushion | ayer was punched out with a
polishing Gfhd-aPe SIRBVR(I8CTablef 3a di aneter of 24 nmin the

region for

inserting a

light-transmitting region, to penetrate the hole.
Thereafter, the light-transmtting region prepared in
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 2430 8.5 A
Example 5

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



10

Producti on Exanple 12 was inserted into the hole to
prepare a 5 polishing pad as shown in Fig. 3. The

length of the light-transmtting region ispOpd$023TR (SG)
relative to the length of a wafer as an object of
pol i shing. The physical properties of the prepared
pol i shing pad are shown in Table 3. 10 Conparative
Exanple 5 A hole (rectangular, D (dianetrica

waﬂ;‘rr ﬁ‘ﬂd €hus thelwaféfcah bé ‘iiﬂl?&fﬁﬁ& ?Hl‘iélﬁe&'tbeﬁﬁ pPOve =
8 mm for inserting a light-transmtting reglion

P°‘i%‘¥i?*ééﬁh%?§&né"?&‘?§3h?ﬁ%“’?gé.*‘?"ﬁp?’ov. 4 BRI e
thed&é%t%rconm sting O¥\@%O?L‘:?{e glelg;& WP&%;EQQ*!?E‘S
o AR R TR S B8 e s

‘fé f and subjected to corona treatnent was stuck by a
an nator on the pressure-sensitive adhesive surface
of the 20 doubl e-coated tape provided with the
polishing region. Further, the double-coated tape was
stuck on the surface of the cushion |[ayer.
INDHRTRIALAP PMGA@H-HT% | ayer was punched out vvi th a
size (rectangul a di ametrical direction) = 44.8
nm The petl asaangep%duqfaﬂ wprwnbmvenlwmlwedrm he
punched hol e of the 25 polishing region for Inserting
planarizing-an aneven snyface;pfa wafer by chexdocabmecipnical
penetrate the hole. Thereafter, the light-transmtting
polishjng(CMP}paSpecificallydthei mmﬁn\&nﬁomlhm toeal
into the hole to prepare a polishing pad as shown in
polishingipadilmviagoa lwindowfforldetecting a polishing state etc.

by an optical means.
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light-transmtting region in the dianmetrical direction
Is 2.5 tinmes 5 as long as the length (L) in the
circunferential direction. The ratio of the length
(D) of the light-transnmitting region in the
dianetrical direction to the dianmeter of a wafer as an
object of polishing was 0.25. The physical properties
of the prepared polishing pad are shown in Table 3.
ClgAMhl e 3 Polishing rate In-plane Detection of Anin
uniformty (% filmthickness Exanple 6 2450 7 0O
Exanple 7 2350 5 0 Exanple 8 2450 5 0 Examnple 9 2450
14 ADpolGhingapat used A33EmIG mecEmamilp@hShl@ npérhatfmgea polshing

11 X arative,2430 .8 =

region e TR BarorBE TRt S e ot R ERSRRG, O (e B

t%vﬂ%lttlld Habioh' ARE el wivREnE@GaAge dA00NE 700 ameisrsoe/abr more and
rection’is 3 tinmes or 15 nore | onger than th

thee raje fof (dbpnge of Hbe dight tenenisianseaPt dhs dghy 6@89@(]&&&6&@‘1 in

lgggtiﬁ 9* W} éré\ﬁe%?e%%t Fgéﬁ'xeeriggb%\%ace?] 1§ SO‘g) or less:
uﬁeowtes Bf BBang (v/tyoat{ nER1HneE tthahgmittinen &i ¥e0 Yo W00 rnm rl pingmum

certain part of
transmittance in 400 to 70() nm)/maxxmum transmittance in 400 to 700 nm}x 100

2. The polishing pad according to claim 1, wherein the light transmittance of the
light-transmitting regibn 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.

3. The polishing pad according to any one of claims 1 to 2, wherein the difference

among the respective light transmittances of the light-transmitting region in 500 to

700 nm is 5% or less.

4. A polishing pad used in chemical mechanical polishing and having a polishing
region and a light-transmitting region, wherein the thickness of the light-transmitting
region is 0.5 to 4 mm, the light transmittance of the light-transmitting region over
the wavelength range of 600 to 700 nm is 80% or more, materials for forming the
polishing region and the light-transmitting region are polyurethane resin, and the
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.

5. A polishing pad used in chemical mechanical polishing and having a polishing

region and a light-transmitting region, wherein the light-transmitting region is

arranged between the central portion and the peripheral portion of the polishing pad,
73
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71 F-P05023TR(SG wafer, and thus the wafer can be
uni formy polished to inprove polishing
characteristics (particularly in-plane uniformty).
Wien the scatter of the thickness of the
light-transmtting region is decreased, the in-plane
uniformty can be inproved (Exanples 8 5 and 9).

a{,) g@%&éﬁﬁmppf‘gﬁoﬁ%&tﬁéé Hﬁ%(:@&p}} {sSh 'tlﬁ‘ébs Rn& lbﬂﬁr than the

i's use anari zi ng an uneven
16 @9 8n Be circumf@Enty dirbetidncald isrbaitariiZlative o the diameter of
pol i shi ng (CWP). Specifically, the present invention
amesiteriabo bopelighed-i shi ng pad having a w ndow for

detecting a polishing state etc. by an optical neans.
72 CLAIM5 1. A polishing pad used in chem cal
6ITERHRaPblGshlingd Pail Siticoglimn do helwinn 5, awheskins Mienghapee gf dhe light-
and a light-transmtting region, wherein the |ight
trapgRitting TEI98ds BICtaIgRIA.i ght - transmitting region over

the wavel ength range of 400 to 700 nmis 50% or nore

and the rate of change of the |ight transmttance of

7t ke polishingt padrasoortitrigrig ang ghof ¢laimsaiped, avhgrdin therscaltry of the

t.o 700 n_represented by th [ | owk [ [
ts8rano R R EPRRTRARE o IR0 S Lo 1
transmttance in 400 to 700 run - m ni mum

transmttance in 400 to 700 nm/maxi mum transrg ttance .
8i The olisling @ed rasperdingotopanyTpee pbrlagns Aglo &n‘igc@r@i wSerem

to clai wh ' . ' ' . .
bl A, B i, P RSE i Rt

po i eMian@Résn. and the transnittance of the
li"'ght-transmtting regi on over the wavel ength range of
500 to 700 rimis 90% or nore.

9. The polishing pad according to claim 8, wherein the 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, poiyol and chain extender.

10. The polishing pad according to any one of claims 1 to 9, wherein the material for

forming the light-transmitting region is non-foam.

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

12. The polishing pad according to any one of claims 1 to 11, wherein the material

for forming the polishing region is fine-cell foam.

13. The polishing pad according to any one of claims 1 to 12, wherein the surface of -
the polishing region in the polishing side is provided with grooves.
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(o]



3. The polishing pad according to any one of clains I
to 2, wherein the difference anong the respective
light transmttances of the light-transmtting region
in 500 to 700 rimis 5%or less. 4. A polishing pad
used in chem cal nmechanical polishing and having a
polishing region and a light-transmtting region,
wherein the thickness of the light-transmtting
region is 0.5to 4 mm the light transmttance of the
14 iglatrolisians Bhd hédoeding @ elainoVZor 13, véhevein Sleenvgrage celhdigmeter
of 600 to 700 nmis 80%or nore, materials for formng
of the fingeell £oammis TR 1888d the i ght-transnitting
regi on are polyurethane resin, and the polyurethane
resin as the material for formng the polishing region,
18Nthe fiishiglpad metdrding to @sy onasf tlaimsrhd &y 14 wheggin the specific
formng the light-tr gsnittin region conprise the
ggwﬁﬁ0ﬁ8deWdﬁﬂ P@ﬁﬁ?@~ﬁ%éévgﬁ e, polyol and chain
extender. 5. A polishing pad used in chem ca
nmechani cal polishing and havi&%)q pol i shi ng regiog
16/ Thespdlishing pad aceiing itogny ews ofglaigd2eprl 5y Wherem the hardness

light-transmtt] Lon is..a.l tween the
oté@ﬁtﬁﬂﬁtceﬁ %mb%‘l"%;%’ogf ﬁlé?emi%ﬁ\s?%ﬁﬂ%%?’%l?%h of the
polishing pad, 73 0 and the length (D) in the

dianetrical direction is 3 tines gr nore %ong% tgan. th
17h@he | mhighing (pad perordiag cior 8UNPBE Nt FlaIMsyl? et FynWargn te

is 1/4 to 1 r.el at j ' er of a materi al
C?‘Bp‘ﬁ’és%’g‘%f %é]tﬁa .ﬁng-.ce‘.}.xcgantrl)gﬁ qg ?gﬁg'gg/% according to
claimb5, wherein the shape of the light- transmtting

region is rectangular. 7. The polishin d accordin

180 Thaypodiskingf pasl acqesdingtte &1y QRS i ﬂa quctgt f@rwg?re% the
the t.hickn L dioREmtiE 80%M 6d%kng region is 100
cﬁ’ﬁpﬁelsmf)%gelsé?&%? #E%et B0 ll:éslﬂlféng 'pad according to any one

of claims | to 3 and 5 to 7, wherein materials for

formng, the polishing region and,the )
1P; ‘G Pe ishingnpads a,Cﬁardlnggﬁooq%yé?ng or}?%@% rlgttﬂ al r?}iéwgleerselmnthe storage

elastic modulus of the fine-cell foam at 40°C at 1 Hz is 200 MPa or more.
20. A method of producing a semiconductor device, which comprises a step of

polishing the surface of a semiconductor wafer with the polishing pad described in

any one of claims 1 to 19.
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9. The polishing pad according to claim8, wherein the
pol yurethane resin as the mnmaterial for formng the
pol i shing region and the pol yurethane resin as the

mat er i

a

for formng the light-transmtting region

conprise the sane kinds of organic isocyanate, poiyol

and chain extender. 10. The polishing pad according to

any one of clainms 1 to 9, wherein the naterial for

formng the light-transmtting région is non-foam 11.

The polishing pad according to any one of clains 1 to
FIG.10, which does not have an uneven structure for

retai ning and renewi ng an abrasive liquid on the

surface of; the Iigh;;ﬁransnitting region in the
o|a§?yﬁg si fle._12_~The pol i shing pad according to any

1 11, wherein the materi al for

Y
5\Qre fi_claing|
ffarmng 1 he Bo'

4 e pot

shi ng” pad according to any one of clainms 1 to

WNET el n
S o R S A e )

pol i shi ng pad accot+

sgyng‘qegion is fine-cell foam 13.

he sgrface of the polishing region in
ovided with grooves. 74 0 14.
Hrgot o claim 12 or 13, wherein

one of Ctains
of the fi

e cell -diranmeter of the fine-cell foamis 70
ss. Ip~_The polishing pad according to any

12 t P 14, wherein the specific gravity
| foamis 0.5 to 1.0 g/ cm 16. The

pol i shing pad according to any one of clains 12 to 15,
wherein the hardness of the fine-cell foamis 45 to
65 in terns of Asker D hardness. 17. The polishing pad

FIG.8ccording to a
conpr essi bi b
18.

5. 0%

one of clains 12 to 16, wherein the
ty of thefine-cell foamis 0.5 to 15
he pol i shi ng>pad aofording to any one of

clainms 12 to 17, wherein {he. conpression recovery of
the fing-cell foamis 50 t\o 100% 19. The poli shing

pad accpr

FIG.3

éﬂng to any one of clainms 12 to 18, wherein
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el astic nodulus of the fine-cell foamat 40C at 1 Hz
is 200 MPa or nore. 20. A nethod of producing a

sem conduct or device, which conprises a step of

pol i shing the surface of a sem conductor wafer with
t he polishing pad described in any one of clains 1 to
19. 750 FIG1 7 FIG2rl FIG3f1l1 1/4FIG4D L9
8 FIG56 D L89 FIG68 LD9 D

FIG.4

FIG.5

FIG.6
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