10

15

20

25

DESCRI PTI ON

TI TLE OF THE | NVENTI ON:  POLI SHI NG PAD

TECHNI CAL FI ELD
[ 0001]

The present inventionrelates to a polishing pad used in
pl anari zi ng an uneven surface of amaterial to be polished, such
as a sem conductor wafer, by chem cal nechanical polishing
(CVMP) and in particular to a polishing pad having a w ndow
(light-transmtting region) for detection of a polished state
or the like by optical neans, as well as a net hod for producing

a sem conductor device by using the polishing pad.

BACKGROUND ART
[ 0002]

Production of a sem conductor device i nvol ves a step of
formng an el ectroconductive filmon a surface of a
sem conduct or wafer (hereinafter alsoreferred to as a wafer)
toformaw ringlayer by photolithography, etchingor thelike;
astepof formnganinterlamnar insulatingfilmonthe wiring
| ayer; and the like; and an uneven surface made of an
el ectroconductive material such as netal and an insul ating
material is formed on the surface of a wafer by these steps.
In recent years, processing for fine wiring and nultil ayer

Wi ri ng have been advanci ng f or t he pur pose of hi gher i ntegration
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of sem conductor integrated circuits, and accordingly
techni ques of planarizing an uneven surface of a wafer have
becone i nportant.

[ 0003]

As t he net hod of pl anari zi ng an uneven surface of a wafer,
a CVWP nethod is generally used. CMP is a technique in which
whil e the surface of a wafer to be polished is pressed agai nst
a pol i shing surface of apolishingpad, the surface of the wafer
Is polished with an abrasive in the formof slurry having
abr asi ve grains di spersedtherein (hereinafter, referredto as
slurry).

[ 0004]

As shown in Fig. 1, a polishing apparatus used general |y
in CVMPis provided, for exanple, with a polishing platen 2 for
supporting a polishing pad 1; a supporting stand (polishing
head) 5 for supporting a polished material (wafer) 4; a backing
material for uniformly pressurizing a wafer; and a nechani sm
of feeding an abrasive 3. The polishing pad 1 is fitted with
the polishing platen 2, for exanple, by sticking wwth a
doubl e-si ded tape. The polishing platen 2 and the supporting
stand5areprovidedwithrotatingshafts 6 and 7, respectively,
and are arranged such that the polishing pad 1 and t he pol i shed
material 4, both of which are supported by them are opposed
to each other. The supporting stand 5 is provided with a

pressuri zi ng nmechani smfor pressing the polished material 4
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agai nst the polishing pad 1.
[ 0005]

When such CVMP i s conducted, thereis a probl emof judging
the pl anarity of wafer surface. That is, thepoint intime when
desired surface properties or planar state are reached is
required to be detected. Wth respect to the thickness of an
oxidefilm polishingspeedandthelike, thefollow nghas been
conventionally conducted that a test wafer is periodically
treated, the results are confirmed, and thereafter a wafer to
be a product is subjected to a polishing treatnent.

[ 0006]

In this nmethod, however, the treatnment tinme of a test
waf er and t he cost for thetreatnment are wasteful, and t he t est
waf er not subj ectedto processingat all i nadvance and a pr oduct
wafer aredifferent inpolishingresults duetoal oadi ng effect
uni que to CVMP, and accurate prediction of processing results
is difficult without actual processing of the product wafer.
[ 0007]

Accordi ngly, there has been a need in recent years for
a nmet hod capabl e of in situ detection of the point intinme when
desired surface properties and thickness are attai ned at the
ti me of CMP processing, inorder to solve the probl emdescri bed
above. |In such detection, various nethods are used. Fromthe
vi ewpoi nts of measurenent accuracy and spatial resolution in

non- contract measurenent, optical detection neans conmes to be
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used mainly.
[ 0008]

The optical detection neans is specifically a nethod of
det ecti ng t he end- poi nt of polishingbyirradiati ngawafer via
a polishing pad through a window (light-transmtting region)
with i ght beam and nonitoring interference signal generated
by reflection of the |ight beam
[ 0009]

As a nethod of detecting the end-point of polishing by
such optical neans, and a polishing pad used in the nethod,
vari ous nethods and polishing pads have been proposed.
[0010]

For exanple, there has been proposed a polishing pad
conprisingapolishinglayer, and one or noretransparent wi ndow
menbers for optically neasuring a polishing state, forned
integrally with a part of the polishing|layer, wherein each of
t he transparent wi ndownenbersis forned by | am nati ng at | east
a soft transparent |ayer having a m cro rubber A hardness of
60 degrees or |l ess and a hard transparent | ayer having a mcro
rubber A hardness of 80 degrees or nore, and al so the soft
transparent layer is |ocated at an outernost |ayer of a
pol i shing surface (Patent Docunent 1).

[ 0011]
There has al so been proposed a polishing pad conpri sing

a polishing | ayer for polishing amaterial to be polished, and
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an under | ying for supporting the polishing|layer, wherein the
polishing |layer is providedwithafirst wi ndownenber through
which light is transmitted in a thickness direction, and the
underlyinglayer i s provi dedw t hasecondw ndownenber t hrough
which light is transmtted in a thickness direction at the
position corresponding to the first w ndow nmenber (Patent
Docunent 2).

[ 0012]

On the other hand, there has al so been nade a proposa
for preventing a slurry froml eaking froma polishing|ayer to
a cushi on | ayer.

[0013]

For exanpl e, there has been proposed a polishing pad in
whi ch a transparent sheet i s arranged bet ween a pad | ower | ayer
and a pad upper | ayer so as to cover an openi ng of the pad | ower
| ayer and an openi ng of the pad upper |ayer (Patent Docunent
3).

[ 0014]

There has al so been proposed a polishing pad in which a
transparent filmis arranged between an upper | ayer pad and a
| oner | ayer pad (Patent Docunent 4).

[ 0015]

As the transparent sheet (transparent filn), a sheet

(film including an adhesive [ ayer on both surfaces is used.

However, in the case of providing such a sheet (film between
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a polishing |layer having a light-transmtting region, and a
cushion | ayer, there has been a probl emsuch as deterioration

of accuracy of detection of optical end-point.

PRI OR ART DOCUMENTS

PATENT DOCUMENTS

[0016]
Pat ent Docunent 1: JP-A-2003-285259
Pat ent Docunent 2: JP-A-2007-44814
Pat ent Docunent 3: JP-A-2001-291686

Pat ent Docunent 4: JP-A-2003-68686

SUMWARY OF THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON
[0017]

An obj ect of the present invention is to provide a
pol i shi ng pad whi ch enabl es hi gh accuracy optical end-point
detectioninastate where polishingis carryingout, and which
can prevent slurry | eakage froma polishing |l ayer to a cushion
| ayer eveninthe case of being used for along period. Another
object is to provide a nethod for produci ng a sem conduct or

devi ce using the polishing pad.

MEANS FOR SCLVI NG THE PROBLEMsS

[ 0018]
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The present inventors have intensively studied so as to
sol ve t he above problens and as a result, have found that the
obj ects can be achi eved by t he bel ow nenti oned pol i shi ng pad,
thereby | eading to conplete the present invention.

[0019]

That is, the present inventionrel ates to a polishing pad
in which a polishing | ayer having a polishing region and a
light-transmittingregion, andacushionlayer having athrough
hol e are | am nat ed vi a a doubl e-si ded adhesi ve sheet such t hat
thelight-transmttingregionandthethrough hole arel aid one
upon anot her, wherein a transparent nenber is stuck on an
adhesi ve | ayer of t he doubl e-si ded adhesi ve sheet i nthethrough
hol e.

[ 0020]

Fig. 2is aschematic sectional viewshow ng a structure
of a conventional polishing pad. Specifically, a polishing
| ayer 10 having a polishing region 8 and alight-transmtting
region 9, and a cushion | ayer 12 having a through hole 11 are
| am nat ed vi a a doubl e-si ded adhesi ve sheet 15 such that the
light-transmitting region 9 and the through hole 11 are laid
one upon anot her. The doubl e-si ded adhesi ve sheet 15 i ncl udes
an adhesi ve |l ayer 14 on both surfaces of a transparent sheet
13. Usually, a release sheet is provided on a surface of the
adhesi ve | ayer 14 before use. A conventional polishing pad 1

i s produced by rel easing a rel ease sheet provided on a surface
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of each adhesive | ayer 14 of the doubl e-si ded adhesi ve sheet
15 and sti cki ng each exposed adhesi ve | ayer 14 on t he pol i shing
| ayer 10 and the cushion |ayer 12.

[ 0021]

The reason why a conventional polishing padis inferior
in optical end-point detection accuracy is considered as
follows. Since an adhesive surface of the adhesive |ayer 14
i nthethroughhole 1l1lis exposed, finedustsandtheli ke adhere
on the adhesi ve surface upon the production of the polishing
pad and t he pol i shing operation, andthus alight transm ttance
may decrease or reflection of light may occur, resulting in
deterioration of optical end-point detection accuracy. Wen
t he polishing pad is stuck on the platen, the adhesive surface
I s roughened by contact with the platen, resulting in
deterioration of optical end-point detection accuracy. Wen
apressureisappliedtothelight-transmttingregion9during
t he polishing operation, the adhesive surface is stuck on the
platen to cause distortionof thelight-transmttingregion?9,
resulting in deterioration of optical end-point detection
accuracy. It is consideredthat the above probl ens are sol ved
when t he adhesive | ayer 14 inthe through hole 11 is conpletely
renoved after producing the polishing pad. However, it is
virtual ly i npossible to conpletely renove the adhesive | ayer
14.

[ 0022]
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Accordi ng to t he polishing pad of the present i nvention,
as shown in Fig. 3, since a transparent nenber 16 i s stuck on
t he adhesive layer 14 in the through hole 11, the
above-nenti oned probl enms do not occur and thus deterioration
of optical end-point detection accuracy can be prevented.

[ 0023]

The transparent nmenber is preferably a resin film
subjected to an anti-reflection treatnent and/or a |ight
scattering treatnment. Since direct reflection of incident
nmeasurenent |ight can be prevented by use of the resin film
hi gh optical end-point detection accuracy can be maintai ned.
[ 0024]

The transparent nmenber is preferably a resin film
subjected to an anti-fouling treatnent. Since dusts and the
like are less likely to adhere on a fil msurface by use of the
resin film high optical end-point detection accuracy can be
mai nt ai ned.

[ 0025]

Aresinfil mhaving a bandpass functi on may be optional ly
used as the transparent nenber. If the resin filmis used,
only light having a requi site wavel ength can be transm tted by
cutting |ight havi ng an unnecessary wavel ength, and thusit is
possible to detect only Iight having a wavel ength which is
required in optical end-point detection. Therefore, it is

advant ageous.
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[ 0026]

The present invention also relates to a nmethod for
produci ng a sem conduct or devi ce, the nethod i ncludingthe step
of polishing a surface of a sem conductor wafer using the

pol i shing pad.

BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0027]

Fig. 1 is a schematic view showi ng an exanple of a
pol i shi ng apparatus used in CMP polishing.

Fig. 2is aschematic sectional viewshow ng a structure
of a conventional polishing pad.

Fig. 3is aschematic sectional viewshow ng a structure

of a polishing pad of the present invention.

MODE FOR CARRYI NG OQUT THE | NVENTI ON
[ 0028]

Fig. 3is aschematic sectional viewshow ng a structure
of a polishing pad of the present invention. As shown in Fig.
3, a polishing pad 1 of the present invention is a polishing
pad i n which a polishing | ayer 10 having a polishing region 8
andalight-transmttingregion9, andacushionlayer 12 havi ng
a through hole 11 are | am nated via a doubl e-si ded adhesi ve
sheet 15 such that the light-transmtting region 9 and the

t hrough hole 11 are | aid one upon another, and a transparent

10
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menber 16 i s stuck on an adhesive | ayer 14 in the through hole
11.
[ 0029]

There is no particular limtation on a material for
formngthelight-transmttingregion. Thematerial tobeused
is preferably a material which enabl es optical end-point
detection with high accuracy in a state where polishing is
carried out and has a light transm ttance of 20%or nore, and
nore preferably 50%or nore, over the entire range of 400 to
700 nmin wavel ength. Exanples of such a material include
t hernosetting resins such as a pol yuret hane resin, a pol yester
resin, aphenol resin, aurearesin, anelamneresin, an epoxy
resin and an acrylic resin; thernoplastic resins such as a
pol yur et hane resin, a polyester resin, a polyamde resin, a
cel l ul ose-basedresin, anacrylicresin, apolycarbonateresin,
a hal ogen containing resin (polyvinyl chloride,
pol yt et raf | uor oet hyl ene, pol yvinylidene fluoride and the
i ke), polystyrene, and an ol efinic resin (polyethylene,
pol ypropyl ene and t he |i ke); rubbers such as a but adi ene r ubber
and an isoprene rubber; photocurable resins curable with
irradi ation of |ight such as ultraviolet |ight and an el ectron
beam and photosensitive resins. The resins my be used al one
or in conbination of two or nore kinds thereof. The
thernosetting resin is preferably cured at a relatively | ow

tenperature. Wen the photocurable resin is used, a

11
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phot opol yneri zation initiator is preferably used in
conbi nati on
[ 0030]

There is no particular Iimtation on the photocurable
resinas longas it is curable by areaction by neans of |ight.
Resi ns havi ng an et hyl eni ¢ unsat ur at ed hydrocarbon group are
exenplified. Specific exanples thereof include polyhydric
al cohol - based (neth)acryl ates such as diethyl ene glyco
di met hacryl ate, tetraethyl ene glycol diacrylate,
hexapr opyl ene gl ycol diacrylate, trinethylol propane
triacrylate, pentaerythritol triacrylate, 1,6-hexanedi ol
di acrylate, 1,9-nonanediol diacrylate, dipentaerythritol
pentaacryl ate, trinethyl ol propane trinethacrylate and
or i gobut adi enedi ol di acryl ate; epoxy (neth)acryl ates such as
2, 2-bi s(4- (met h) acryl oxyet hoxyphenyl ) pr opane and
(meth)acrylic acid adducts of bisphenol A or an
epi chl or ohydri n- based epoxy resin; | ow nol ecul ar unsat urat ed
pol yest er s such as a condensat e of pht hal i c anhydri de- neopent yl
gl ycol -acrylic acid; (meth)acrylic acid adducts of
trimethyl ol propanetriglycidyl ether; urethane (neth)acryl ate
conmpounds obt ai ned by a reaction of trinethyl hexanethyl ene
di i socyanate, a dihydric alcohol and a (neth)acrylic acid
nonoest er; net hoxypol yet hyl ene gl ycol (neth)acryl ate;
net hoxypol ypr opyl ene glycol (neth)acryl ate;

phenoxypol yet hyl ene gl ycol (neth)acryl ate;

12
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phenoxypol ypropyl ene gl ycol (neth)acrylate;

nonyl phenoxypol yet hyl ene gl ycol (neth)acryl ate; and

nonyl phenoxypol ypropyl ene glycol (neth)acrylate. The above
resins may be used al one or i n conbi nati on of two or nore ki nds
t her eof .

[ 0031]

I n order to enhance photocurability of the photocurable
resin, aphotopolynerizationinitiator, asensitizingagent or
the like can be added thereto. There is no particular
limtationthereon, and such an additive to be usedis sel ected
depending on a light source or a wavel ength band in use.

[ 0032]

In the case where ultraviolet light inthe vicinity of
i-ltne (365 nnm is used as a |ight source, exanples of the
additive include aromati c ketones such as benzophenone,

4,4 - bi s(di met hyl am no) benzophenone,

4,4’ - bi s(di et hyl am no) benzophenone,

4- et hoxy- 4’ - di net hyl am nobenzophenone,

2- benzyl - 2- di met hyl am no- 1- (4- nor phori nophenyl ) - but ane- 1- on
e, 2-ethyl ant hraqui none and phenant hr enequi none; benzoi ns
such as net hyl benzoi n and et hyl benzoi n; benzyl derivatives such
as benzyl di net hyl ketal; im dazoles such as

2- (o-chl or ophenyl ) -4, 5-di phenyl i m dazol e di ner,

2- (o-chl orophenyl) -4, 5-di ( m net hoxyphenyl )i m dazol e di ner,

2- (o-fluorophenyl) -4, 5-phenyl i m dazol e diner,

13
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2- (o- net hoxyphenyl ) -4, 5-di phenyl i m dazol e di nmer,

2- (p- met hoxyphenyl ) - 4, 5-di phenyl i m dazol e di ner and

2- (2, 4-di met hoxyphenyl ) - 4, 5-di phenyl i m dazol e di nmer;
acridi ne derivatives such as 9-phenyl acri di ne and
1,7-bis(9,9 -acridinyl)heptane; and N phenyl glyci ne. These
additi ves may be used al one or in conbination of two or nore
ki nds t hereof.

[ 0033]

There is no particular [imtation on the photosensitive
resin, aslongas it is aresin causing a chem cal reaction by
means of |ight, and specific exanples thereof include: (1)
pol ynmers each havi ng a conpound i ncl udi ng an active ethyl ene
group or an aromati c pol ycyclic conpound i ntroduced to a main
chain or a side chain thereof, exanples of which include
pol yvi nyl cinnamate; an unsaturated pol yester obtai ned by
condensati on pol yneri zati on of p-phenyl enediacrylicacidwth
gl ycol ; cinnanylidene acetic acid esterified with polyvinyl
al cohol ; and pol yners each havi ng a phot osensitive functi onal
group such as a ci nnanoi | group, aci nnanyl i dene group, a carcon
resi due, an isocounmarin residue, a 2,5-dinmethoxystil bene
residue, a stylylpyridiniumresidue, a tym ne residue,

o- phenyl mal ei m de, an ant hr acene resi due or 2-pyron i ntroduced
to a main chain or a side chain thereof;
(2) polynmers each having a diazo group or an azi do group

introduced to a main chain or a side chain thereof, exanples

14
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of whi ch include paraformal dehyde condensates with
p- di azodi phenyl am ne, forml dehyde condensates w th
benzenedi azodi um 4- (phenyl am no) phosphate, formal dehyde
condensates with a nmet hoxybenzenedi azodi um 4- ( phenyl am no)
salt adduct, polyvinyl-p-azi dobenzal resins and
azi doacryl ate; and
(3) polyners each having a phenol ester introduced to a main
chain or a side chain thereof, exanples of which include
pol ymer s i n whi ch an unsat ur at ed car bon- car bon doubl e bond such
as a(nmeth)acryl oyl groupisintroduced, unsat urat ed pol yester
unsat ur at ed pol yuret hane, unsaturated pol yam de,
pol y(meth)acrylic acid in which an unsaturated carbon-carbon
doubl e bond i s i ntroduced t hr ough an ester bond to a si de chain
t hereof, epoxy (neth)acryl ates and novol ak (neth)acryl ate.
[ 0034]

Vari ous kinds of photosensitive polyim des,
phot osensi ti ve pol yam des, phot osensitive pol yam dei m de, and
a conbi nati on of a phenol resin and an azi do conpound can be
used. Mbdreover, an epoxy resin or polyamde to which a
chem cally crosslinkable site is introduced can be used in
conbi nation with a photo-cationic polynerization initiator
Mor eover, a natural rubber, a synthetic rubber or a cyclized
rubber can be used in conbination with a bisazido conmpound.
[ 0035]

The material tobeusedinthelight-transmttingregion

15



10

15

20

25

ispreferablyanmaterial noreexcellent incuttingpropertythan
the material to be used in the polishing region. The term
cutting property, neans a | evel at which the material is cut
during polishing by amaterial to be polishedor adresser. In
t he above case, thelight-transmttingregi on does not protrude
fromthe polishing region and a scratch on a material to be
pol i shed or a dechuck error during polishing can be prevent ed.
[ 0036]

The material tobeusedinthelight-transmttingregion
is preferably the material used in the polishing region or a
mat eri al anal ogous tothe material usedinthe polishingregion
I n physical properties. Particularly preferred is a
pol yur et hane resin having a high wear resistance, which can
suppress light scatteringinthelight-transmttingregion due
to dressing marks during polishing.
[ 0037]

The pol yuret haneresini s nade of ani socyanat e conponent,
a pol yol (high-nolecul ar-wei ght pol yol and
| ow- nol ecul ar - wei ght pol yol ) conponent and a chai n ext ender.
[ 0038]

Exanpl es of the i socyanat e conponent i ncl ude 2, 4-tol uene
di i socyanate, 2,6-toluene diisocyanate, 2,2 -di phenyl net hane
di i socyanate, 2,4 -diphenyl nethane diisocyanate,
4,4’ -di phenyl net hane dii socyanate, 1,5-naphthal ene

di i socyanate, p-phenyl ene diisocyanate, m phenyl ene

16
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di i socyanate, p-xylylene diisocyanate, mxylyl ene
di i socyanat e, hexanet hyl ene dii socyanate, 1, 4-cycl ohexane
di i socyanate, 4,4 -dicycl ohexyl net hane diisocyanate and
i sophorone diisocyanate. These may be used alone or in
conbi nation of two or nore Kkinds thereof.
[ 0039]

Exanpl es of the high-nol ecul ar-wei ght pol yol include
pol yet her polyols represented by pol ytetranet hyl ene et her
gl ycol , pol yester pol yol s represent ed by pol ybut yl ene adi pat e,
pol yest er pol ycarbonate pol yols exenplified by reaction
products of pol yester glycols such as pol ycaprol act one pol yol
and pol ycaprol actone with al kyl ene carbonate, polyester
pol ycar bonat e pol yol s obt ai ned by reacti ng et hyl ene carbonate
wi th a pol yhydric al cohol and reacting the resulting reaction
m xture with organi c dicarboxylic acid, and pol ycarbonate
pol yol s obt ai ned by est er exchange reacti on of a pol yhydr oxyl
conpound with aryl carbonate. These nay be used alone or in
conbi nation of two or nore kinds thereof.
[ 0040]

The pol yol includes not only the above
hi gh- nol ecul ar - wei ght pol yol s but al so | ow nol ecul ar - wei ght
pol yol s such as ethyl ene glycol, 1,2-propylene glycol,
1, 3-propyl ene glycol, 1,4-butane diol, 1,6-hexane diol,
neopentyl glycol, 1,4-cyclohexane dinethanol,

3-nmet hyl -1, 5-pentane diol, diethylene glycol, triethylene

17
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gl ycol and 1, 4-bi s(2-hydroxyet hoxy) benzene.
[ 0041]

Exanpl es of the chain extender include
| ow nol ecul ar-wei ght pol yol s such as ethyl ene glycol,
1, 2-propyl ene gl ycol, 1, 3-propyl ene glycol, 1, 4-butane diol,
1, 6- hexane di ol , neopentyl glycol, 1, 4-cycl ohexane di net hanol ,
3-net hyl -1, 5-pentane diol, diethylene glycol, triethylene
gl ycol and 1, 4- bi s(2- hydr oet hoxy) benzene; and pol yam nes such
as 2,4-toluene diamne, 2,6-toluene diam ne,
3, 5-di ethyl -2, 4-tol uene di am ne,
4,4 -di - sec-butyl -di am nodi phenyl net hane,
4,4’ -di am nodi phenyl net hane,
3,3 -dichloro-4, 4 -di am nodi phenyl net hane,
2,2 ,3,3 -tetrachl oro-4, 4’ -di am nodi phenyl net hane,
4,4 -di am no-3, 3’ -di ethyl -5,5 -di net hyl di phenyl nethane,
3,3 -diethyl-4,4 -di am nodi phenyl nethane,
4,4’ - met hyl ene- bi s- net hyl ant hranyl at e,
4,4 - met hyl ene-bi s-ant hranylic acid, 4,4 -diam nodi phenyl
sul fone, N, N -di-sec-butyl -p-phenyl ene di am ne,
4,4’ - met hyl ene- bi s(3-chl oro-2, 6- diethylaniline),
3,3 -dichloro-4,4 -diam no-5,5 -di ethyl di phenyl nethane,
1, 2- bi s(2-am nophenyl t hi 0) et hane, trinethylene
gl ycol - di - p- am nobenzoat e and
3,5-bis(nmethylthio)-2,4-toluene diam ne. These nay be used

al one or i n conbi nati on of two or nore ki nds thereof. However,
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si nce such pol yani nes are of t en col ored by t hensel ves and r esi ns
fornmed by usi ng the sane are al so often col ored, pol yam nes are
bl ended preferably in such arange that physical properties and
light transmttance do not deteriorate. Wen the conmpound
havi ng an aromati c hydrocarbon group is used, the light
transmttance i n the short-wavel ength si de tends to decrease,
and t hus such a conpound is particularly preferably not used.
In the case of a conpound i n which an el ectron-donating group
such as a hal ogen group and a thio group or an

el ectron-wi thdrawi nggroupisattachedtoanaromaticring, the
light transmttance tends to decrease, and t hus such a conpound
Isparticularly preferably not used, provi dedthat t he conpound
may be bl ended i n such arange that the required transmttance
in the short-wavel ength side does not deteriorate.

[ 0042]

The proportion of the i socyanate conponent, the polyol
conmponent and t he chai n extender i n the pol yurethane resin can
be appropriately changed dependi ng on their respective
nol ecul ar wei ghts, desired physical properties in the
light-transmitting region produced therefrom and the Iike.
The ratio of the nunber of isocyanate groups in the organic
I socyanatetothenunber of functional groupsintotal (hydroxyl
group + am no group) in the polyol and the chain extender is
preferably 0.95t0 1. 15, and nore preferably 0.99to 1.10. The

pol yur et hane resin can be produced by known uret hane- naki ng
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t echni ques such as a nel ting net hod and a sol uti on net hod, but
i n consideration of cost and working environnment, the

pol yuret hane resin is preferably produced by the nelting
met hod.

[ 0043]

The pol yneri zati on procedure for the pol yurethane resin
can be ei ther a prepol yner net hod or a one shot net hod and, from
the viewpoints of stability and transparency of the
pol yur et hane r esi nupon pol i shing, preferabl eistheprepol yner
nmet hod in which an isocyanate term nated prepol yner is
synt hesi zed froman organi c i socyanat e and a pol yol i n advance,
and a chain extender is reacted with the prepol yner. An NCO
wei ght % of the prepolyner is preferably in the range of about
2 to 8 weight% and nore preferably, in the range of about 3
to 7 weight% Wien the NCO weight%is |ess than 2 wei ght %
reactioncuringtakes anexcessivelylongtinetotendtoreduce
productivity, while when the NCO wei ght % exceeds 8 wei ght% a
reaction velocity is excessively fast to thereby cause
i ncorporation of air, or the like, thereby tending to
det eri orat e physi cal characteristics such as transparency and
light transmttance. Wen there are air bubbles in the
light-transmtting region, decay of reflected |ight becones
significant duetolight scattering, therebyreducingpolishing
end- poi nt detection accuracy and fil mthickness neasurenent

accuracy. Accordingly, inorder torenove such air bubbles to
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make the light-transm tting region without air bubbles, a gas
contained in the material is preferably sufficiently renoved
under reduced pressure at 10 Torr or | ess before m xi ng of the
material. Inthe case of a usually used stirring blade m xer,
the mxtureis stirred at a rotati on nunber of 100 rpmor | ess
so as not to permt air bubbles to be incorporated intoit in
the stirring step after mxing. The stirring step is also
preferably conducted under reduced pressure. Wen arotation
revol ution m xer i s used, air bubbles are hardly m xed even in
hi gh rotati on, and thus a nethod of stirring and deform ng by
using this mxer is also preferable.

[ 0044]

There is no particular limtation on the nethod of
preparing the light-transmtting region, and the
light-transmitting region can be prepared according to known
net hods. For exanple, a nethod wherein a bl ock of the
pol yur et hane resin produced by the nmethod descri bed above is
cut inapredeterm nedthickness by aslicer inabandsawsystem
or a pl aning system a nethod that i nvol ves castingaresininto
a nold having a cavity of predeterm ned thickness and then
curingtheresin, anethodof usingcoatingtechni ques and sheet
nol di ng techni ques, and the |like are used.

[ 0045]
There is no particular limtation on the shape and size

of the light-transmtting region, and the shape and si ze are
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preferably simlar to the shape and si ze of t he openi ng of the
polishing region. Thelight-transmtting regi on may have the
size which is equal to, or larger or snmaller than, that of the
t hrough hol e of the cushion | ayer.
[ 0046]

Thereis noparticular limtationonthethickness of the
light-transmtting region, and it is preferably that a
t hi ckness t hereof i s equal toor | essthanthat of the polishing
region. Wen the thickness of the light-transmtting region
Isnorethanthat of the polishingregion, thereisapossibility
that the materi al tobe polishedis scaredby aprotruded portion
during polishing. Since the light-transmtting region is
def orned by stress acting thereon upon polishing to have an
optically large strain, thereis a possibility that polishing
end- poi nt detection accuracy is reduced. On the other hand,
when the thickness of the light-transmtting region is
excessivelythin, durabilityisinsufficient andalargerecess
occurs on the upper surface of the light-transmtting region
to collect alot of slurry, thereby causing a possibility to
reduce optical end-point detection accuracy.
[ 0047]

The Asker D hardness of thelight-transmttingregionis
preferably 30 to 75 degrees. Use of the light-transmtting
regi on of the hardness enabl es suppression of generation of

scratch on the wafer surface and deformati on of the
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light-transmtting region. It is also possible to suppress
generation of scar on the light-transmtting region surface,
t hereby maki ngit possibletostablycarry out optical end-poi nt
detection with high accuracy. The Asker D hardness of the
light-transmtting region is preferably 40 to 60 degrees.

[ 0048]

Exanpl es of the material for form ngthe polishingregion
i ncl ude a pol yurethane resin, a polyester resin, a polyam de
resin, an acrylic resin, a polycarbonate resin, a hal ogenated
resin (polyvinyl chloride, polytetrafluoroethylene,
pol yvi nyl i dene fl uoride or thelike), polystyrene, anolefinic
resin (pol yet hyl ene, pol ypropyl ene or thelike), an epoxy resin
and a photosensitive resin. These nay be used alone or in
conbi nation of two or nore kinds thereof. The material for
form ng the polishing regi on may have t he conposition whichis
the same as or different fromthat of the light-transmtting
region, and is preferably the same material as that used for
formng the light-transmtting region.

[ 0049]

The pol yurethane resin is a particularly preferable
material as the material for form ng the polishing region
because it is excellent in abrasion resistance and can be used
for easily obtaining a polymer having desired physica
properties by changing the conposition of raw materi al s.

[ 0050]
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There is no particular imtation on the isocyanate
conponent used and, for exanple, the isocyanate conponent
descri bed above can be nenti oned.

[ 0051]

There is no particular limtation on the
hi gh- nol ecul ar - wei ght pol yol used and, for exanple, the
hi gh- nol ecul ar - wei ght pol yol descri bed above can be nenti oned.
There is no particular limtation on the nunber-average
nol ecul ar wei ght of the hi gh-nol ecul ar - wei ght pol yol, and the
nunber - aver age nol ecul ar weight is preferably about 500 to
2,000 fromthe vi ewpoi nt of the elastic characteristics of the
resul ti ng pol yurethane. When the nunber-average nol ecul ar
wei ght is | ess than 500, the pol yurethane obtai ned t herefrom
does not have sufficient el asticcharacteristics, thus becom ng
a brittle polynmer. Accordingly, a polishing region produced
fromthis polyurethane is too rigid and can cause scratch on
the wafer surface. Further, because of easy abrasion, such
pol yuret hane is not preferable fromthe vi ewpoint of the
lifetime of the pad. In contrast, when the nunber-average
nol ecul ar weight is nore than 2000, pol yurethane obt ai ned
t her ef rombecones t oo soft, andt hus a pol i shingregi on produced
fromthis polyurethane tends to be inferior in planarizing
property.

[ 0052]

As t he pol yol , not onl y t he hi gh-nol ecul ar-wei ght pol yol s
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nmenti oned above, but al so the | ow nol ecul ar-wei ght pol yol s
menti oned above can be used in conbination.
[ 0053]
Exanpl es of the chain extender include polyam nes such
as 4,4 -nmethyl ene bis(o-chloroaniline) (MXCA),
2, 6-di chl or o- p- phenyl enedi am ne, 4, 4’ -net hyl ene
bi s(2, 3-di chl oroaniline),
3, 5-bi s(net hyl t hi o) -2, 4-t ol uenedi am ne,
3, 5-bi s(net hyl thi o) -2, 6-tol uenedi anm ne,
3, 5-di et hyl t ol uene- 2, 4-di am ne,
3, 5-di et hyl t ol uene- 2, 6-di am ne, trimethyl ene
gl ycol - di - p- am nobenzoat e,
pol yt et r anet hyl eneoxi de- di - p- am nobenzoat e,
1, 2- bi s(2-am nophenyl t hi 0) et hane,
4,4 -di am no-3, 3’ -di et hyl -5,5" -di net hyl di phenyl net hane,

N,N-d

-sec- butyl -4, 4’ -di am nodi phenyl net hane,

4,4 -di am no- 3, 3’ -di et hyl di phenyl net hane,

4,4 -di am no- 3, 3’ -di et hyl -5, 5" -di et hyl di phenyl net hane,

4,4 -di am no-3, 3 -diisopropyl-5,5 -di net hyl di phenyl net hane,
4,4 -diam no-3,3 ,5,5 -tetraet hyl di phenyl net hane,

4,4 -diam no-3,3 ,5,5 -tetrai sopropyl di phenyl net hane,

m xyl yl enedi am ne, N, N -di-sec-butyl -p-phenyl enedi an ne,

m phenyl enedi am ne and p-xyl yl enedi am ne; and the

| ow- nol ecul ar - wei ght pol yol conponents descri bed above.

These nmay be used al one or in conbination of two or nore kinds
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t her eof .
[ 0054]

The proportion of the i socyanate conponent, the polyol
and t he chai n ext ender i nthe pol yuret hane resi n can be suitably
changed depending on their respective nol ecul ar wei ghts,
desi red physi cal properties of the polishing region produced
therefromand the |like. To obtain the polishing region
excel l ent i npolishingcharacteristics, theratioof the nunber
of i socyanate groups in the isocyanate conponent to the nunber
of functional groups in total (hydroxyl group + am no group)
i nthe pol yol and t he chai n extender is preferably 0.95to0 1. 15,
and nore preferably 0.99 to 1.10.

[ 0055]

The pol yur et hane resi n can be produced by t he sane net hod
as descri bed above. To the polyurethane resin, a stabilizer
such as an anti oxi dant, a surfactant, a |l ubricant, a pignent,
a filler such as holl ow beads, water-soluble particles or
enmul sion particles, an antistatic agent, abrasive grains and
ot her additives nay be optionally added.

[ 0056]

The polishingregionis preferably made of fine-cell foam
When the fine-cell foamis used, slurry can be retai ned on fine
pores of the surface to increase the rate of polishing.
[ 0057]

Exanpl es of t he net hod of finely foam ngthe pol yuret hane
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resininclude, but arenot limtedto, anethodof addi ng hol | ow
beads, a nechani cal f oam ng net hod and a chem cal foam ng net hod.
These net hods nay be used in conbination, and a nechanica
foam ng nethod using a silicone-based surfactant which is a
pol yal kyl sil oxane/ pol yether copolynmer is particularly
preferable. As the silicone-based surfactant, SH 192 and
L- 5340 (manuf actured by Toray Dow Corning Silicone Co., Ltd.)
can be nentioned as a preferabl e conmpound.
[ 0058]

An exanpl e of the method of producing fine cel
pol yuret hane foamw || be descri bed bel ow. The nethod of
produci ng such pol yuret hane foam has the foll ow ng steps.
1) Foaming Step of Preparing Air Bubble D spersion of
| socyanat e- Ter m nat ed Prepol yner

A silicone-based surfactant is added to an
I socyanat e-term nated prepol yner (first conponent) followed
by stirring in the presence of a nonreactive gas, and the
nonreactive gasis dispersedasfinecellstoformanair bubble
di spersion. Wen the prepolyner isinasolidformat a nornal
tenperature, the prepol ymer i s used after nelted by pre-heating
to an appropriate tenperature.
2) Curing Agent (Chain Extender) M xing Step

A chai n extender (second conponent) is added to the air
bubbl e di spersion, followed by m xi ng under stirring to give

a foam ng reaction solution
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3) Casting Step

The foam ng reaction solution is poured into a nold.
(4) Curing Step

The foam ng reaction solution poured into the nold is
reaction-cured by heati ng.

[ 0059]

The nonreactive gas to be used for formng finecellsis
preferably not conbustible, and specific exanpl es thereof
i ncl ude nobl e gases such as ni trogen, oxygen, a carbon di oxi de
gas, arare gas such as hel i umand argon, and a m xed gas t her eof
and air dried to renove water i s nost preferable inrespect of
cost .

[ 0060]

As a stirrer for dispersing the nonreactive gas in the
formof fine air bubbles into the silicone-based
surfactant-contai ning i socyanate-termnm nated prepol yner
known stirrers can be used without particular limtation, and
speci fic exanpl es thereof include a honbgenizer, a dissol ver
and a twin-screw planetary mxer. There is no particul ar
limtationonthe shape of astirring bl ade of the stirrer, and
a whi pper-type stirring blade i s preferably used because fine
ai r bubbl es are obtai ned.

[ 0061]
In a preferable aspect, different stirrers are used in

stirring for form ng the air bubbl e di spersioninthe stirring
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stepandinstirring for m xingthe added chai n extender inthe
m xing step. In particular, stirring in the mxing step may
not be stirring for formng air bubbles, and a stirrer not
generating incorporation of large air bubbles is preferably
used. Suchastirrerispreferablyaplanetary m xer. The sane
stirrer may be used in the stirring step and the m xi ng step,
and stirring conditions such as rotation rate of the stirring
bl ade are preferably regul ated as necessary.

[ 0062]

I nthe net hod of produci ngthe pol yuret hane f oam heati ng
and post-curing of the foamobt ai ned after casting the foam ng
reactionsolutionintoanoldandreactingit until the solution
lost fluidity are effective in inproving the physica
properties of the foam and are extrenely preferable. The
foam ng reaction solution may be poured into a nold and
i mredi atel y post-cured in a heating oven, and even under such
condi tions, heat is not i medi ately conducted to the reactive
conmponents, and thus the di aneters of cells are not increased.
The curing reactionis preferably conducted at nornmal pressure
to stabilize the shape of cells.

[ 0063]

In the production of the pol yurethane resin, a known
catal yst for pronoting a pol yurethane reaction, such as
tertiary am ne- or organotin-based catal ysts, may be used. The

type and anount of the catal yst added are selected in
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consi deration of flowtine in casting in a predeterm ned nold
after the mxing step
[ 0064]

The producti on of the pol yuret hane foammay be i n a batch
system where each conponent is weighed out, charged into a
vessel and m xed or i nacontinuous producti on syst emwher e each
conponent and a nonreactive gas are continuously supplied to
andstirredinastirringapparatus andtheresultingair bubble
di spersion is sent to produce nolded articles.

[ 0065]

The polishing regionis produced by cutting the prepared
pol yur et hane foam as descri bed above into pieces of
predet er mi ned si ze.

[ 0066]

The polishing region is preferably provided with an
uneven structure (grooves, holes) for hol ding and renewi ng a
slurry, on the surface of the polishing side contacting with
the wafer. In the case where the polishing region is forned
with a fine foam many openings are on the polishing surface
and work so as to hold the slurry. The uneven structure is
preferably provided on the surface of the polishing side in
order to effectively achieve nore holdability and renewal of
the slurry, and to prevent induction of dechuck error due to
adsorption of the wafer, breakage of a wafer or decrease in

polishingefficiency. Thereisnoparticularlimtationonthe
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shape of the uneven structure as | ong as the structure i s such
that the slurry is retai ned and renewed, and exanpl es t her eof
i nclude XYl atticed grooves, concentric circl e-shaped grooves,
t hrough hol es, non-t hrough hol es, polygonal prism cylinder,
spiral grooves, eccentric grooves, radial grooves, and a
conmbi nation of these grooves. There is no particular
limtation on the groove pitch, groove wi dth and groove

t hi ckness, and they are appropriately selected to formthe
structure. These uneven structures are generally those having
regul arity, and the groove pitch, groove wi dt h and groove depth
can al so be changed at each certain region in order to nake
hol dability and renewal of the slurry desirable.

[ 0067]

Thereis noparticular limtationonthethickness of the
pol i shing regi on, and the thickness thereof is usually about
0.8to4mm andpreferably 1.5t02.5mm Exanpl es of t he net hod
of preparing the polishing region of this thickness include a
met hod wherein a block of the fine-cell foamis cut in
predeterm ned thickness by a slicer in a bandsaw systemor a
pl ani ng system a nethodthat i nvol ves castingresinintoanold
havi ng acavity of predeterm nedthi ckness and curingtheresin,
and a nethod of using coating techni qgues and sheet nol di ng
t echni ques.

[ 0068]

The cushi on | ayer conpensates for characteristics of the

31



10

15

20

25

pol i shingregion. Thecushionlayer isrequiredfor satisfying
both planarity and uniformty which are in a tradeoff
relationshipinCMP. Planarityreferstoflatness of apattern
regi on upon polishing a material to be polished having fine
unevenness generated upon pattern formation, and uniformty
referstotheuniformtyof thewhol eof amaterial tobe polished.
Planarity is i nproved by the characteristics of the polishing
region, whileuniformtyisinproved by the characteristics of
the cushion | ayer. The cushion | ayer in the polishing pad of
the present inventionis preferably softer than the polishing
regi on.
[ 0069]

There is no particular limtation on the material for
formng the cushion |ayer, and exanples of such a materia
i ncl ude a nonwoven fabric such as a pol yest er nonwoven fabri c,
a nyl on nonwoven fabric or an acrylic nonwoven fabric; a
nonwoven fabric i npregnated with a resin, such as a pol yester
nonwoven fabri c i npregnated wi t h pol yur et hane; a pol yner resin
foamsuch as pol yuret hane foamor pol yet hyl ene foam a rubber
resin such as a butadi ene rubber or an i soprene rubber; and a
phot osensi tive resin.
[ 0070]

There is no limtation on the nethod for producing a
polishing pad of the present invention. For exanple, the

pol i shing pad can be produced, for exanple, by sticking a
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pol i shi ng regi on provi ded wi th an openi ng, and a cushi on | ayer
provided with a through hole to an adhesive | ayer of a
doubl e- si ded adhesi ve sheet, respectively, such that the
openi ng and t he t hr ough hol e are | ai d one upon anot her; sti cki ng
alight-transmttingregionontheadhesivelayer i nthe opening
of the polishingregion; andthen sticking atransparent nmenber
on t he adhesi ve | ayer in the through hol e of the cushi on | ayer.
[ 0071]

In the methods for producing a polishing pad, there is
no particular limtation on the nmeans for form ng the opening
i nthe polishingregionandthethroughholeinthecushionlayer,
and exanpl es of the nmeans i nclude a nethod for form ng t hem by
pressing or cutting using a tool, a nethod using a | aser such
as a car bon oxi de gas | aser, and anethodinwhichrawnaterials
are poured into a nold provided with an opening or a through
hol e, and then cured. There is no limtation on the size and
shape of an opening and a through hole.

[ 0072]

The doubl e-si ded adhesi ve sheet has a genera
constitution in which an adhesive |ayer is provided on both
surfaces of a base material such as a nonwoven fabricor afilm
and i s generally call ed a doubl e-si ded tape. Exanples of the
conmposition of the adhesive layer include a rubber-based
adhesi ve and an acrylic adhesive. Usually, arelease sheet is

provi ded on the adhesive | ayer of the doubl e-si ded adhesive
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sheet .
[ 0073]

The transpar ent nenber i s preferably fornmed of anateri al
having alight transm ttance whichis equivalent tothat of the
light-transmtting region, so as to prevent deterioration of
opti cal end-point detection accuracy, and exanples of the
materi al thereof include glass, and a resin film capabl e of
transmtting light. It is particularly preferable to use a
resin filmfornmed of the sane material as that of the
light-transmtting region. There is no limtation on the
t hi ckness of the transparent nenber, and the thickness is
preferably as thin as possible, takingthelight transmttance
i nto consi derati on.

[ 0074]

It ispreferredtouse, asthetransparent nenber, aresin
filmsubjected to an anti-reflection treatnment and/ or a light
scattering treatnent.

[ 0075]

The anti-reflection treatnment can be carried out, for
exanpl e, by providing, onafilm ananti-reflectionfil mhaving
a refractive index |lower than that of the film Exanples of
the material formng the anti-reflection filminclude a
resin-based material such as an ultraviolet curable acrylic
resin, a hybrid-based material in which inorganic fine

particles such as colloidal silica are dispersed in a resin,
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and a sol -gel -based material using a netal al koxi de such as
tetraet hoxysilane or titaniumtetraethoxide. To inpart
anti-fouling property of afilmsurface, each materi al having
fluorine groups may be used.

[ 0076]

The |ight scattering treatnment can be carried out, for
exanpl e, by inparting a fine uneven structure to the surface
of the fil mby an appropri ate nethod, for exanpl e, arougheni ng
nmet hod by a sandbl asti ng or enbossi ng net hod, or a nethod of
bl endi ng transparent fine particles. Alight scattering film
may be separately provided on the film Exanples of the fine
particles include inorganic fine particles such as silica,
alumna, titania, zirconia, tin oxide, indiumoxide, cadm um
oxi de and anti nony oxi de, each havi ng an average particl e size
of 0.5t0 50 um and organic fine particles (containi ng beads)
made of a crosslinked or uncrosslinked polymner.

[0077]

As the transparent nenber, aresin filmsubjected to an
anti-fouling treatnent may be used. The anti-fouling
treatment can be carried out, for exanple, by providing a
fluorine resin filmon a film
[ 0078]

As t he transparent nmenber, aresinfil mhavi ng a bandpass
function may al so be used. The bandpass function refers to a

function of selectively transmtting |light having a specific
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wavel engt hfromnul ti-col or | i ght, and bl ocki ng (refl ecti ngand
absor bi ng) |ight other than |ight havi ng t he ot her wavel engt h.
Exanpl es of the resin fil mhaving a bandpass function i ncl ude
a colored filmsuch as cel |l ophane.

[ 0079]

A doubl e- si ded t ape nay be provi ded on a surface on whi ch
a platen of the cushion | ayer is adhered.

[ 0080]

A sem conductor device is produced through the step of
pol i shing asurface of asem conduct or waf er usi ngthe poli shing
pad. The sem conductor wafer is generally obtained by
| am natingaw ring netal and an oxi de fil mon a silicone wafer.
There is no limtation on the polishing nmethod and poli shing
apparatus of the sem conductor wafer. For exanple, as shown
inFig. 1, polishingis carriedout using a polishing apparatus
provi ded with a polishing platen 2 for supporting a polishing
pad 1, a supporting stand (polishing head) 5 for supporting a
pol i shed waf er 4, a backingmaterial for uniformy pressuri zing
awaf er, and a nechani smof feedi nganabrasi ve3. The polishing
pad 1 is fitted with the polishing platen 2, for exanple, by
sticking with a doubl e-si ded tape. The polishing platen 2 and
t he 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
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provided with a pressurizing nechanismfor pressing the
pol i shed material 4 against the polishing pad 1. 1In the case
of polishing, while rotating the polishing platen 2 and the
supporting stand 5, polishing is carried out by pressing the
sem conduct or waf er 4 agai nst the polishing pad 1 with feedi ng
aslurry. Thereisnolimtationonthe flowrate of aslurry,
pol i shing | oad, rotation nunber of a polishing platen and
rotati on nunber of wafer, and polishing is carried out by
appropriately adjusting.
[ 0081]

Protrusions on the surface of the sem conductor wafer 4
are thereby renoved and polished flatly. Thereafter, a
sem conduct or device is produced therefromthrough dicing,
bondi ng, packagi ng and the |like. The sem conductor device is

used in an arithnetic processor, a nenory and the I|iKke.

EXAVPLES
[ 0082]
Herei nafter, the Exanples illustrating the constitution
and effect of the present inventions are descri bed.
[ 0083]
Exanple 1
[ Preparation of Light-Transmtting Regi on]
Pol yester pol yol (having a nunber average nol ecul ar

wei ght of 2,400) (128 parts by weight) nade of adipic acid,
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hexanedi ol and et hyl ene gl ycol was m xed wi t h 30 parts by wei ght
of 1, 4-butanediol, and then the tenperature of the m xed
sol ution was controlled to 70°C. To this m xed sol ution, 100
parts by wei ght of 4,4’ -di phenyl net hane dii socyanate
controlled to the tenperature of 70°Cin advance, foll owed by
stirring for about 1 mnute. Then, the m xed sol ution was
poured into a vessel maintained at 100°C and post curing was
carri edout at 100°Cfor 8 hours to prepare apol yuret haneresin.
Usi ng the prepared pol yurethane resin, a light-transmtting
region (nmeasuring 56 mmin length, 20 nmin width, and 1. 25 mm
in thickness) was prepared by injection nolding.
[ 0084]
[ Preparation of Polishing Region]

In a reaction vessel, 100 parts by weight of a
pol yet her - based prepol ynmer (Adi prene L-325, nmanufactured by
Uni royal Chem cal Corporation, with an NCO concentration of
2.22 meq/ g) was m xed wth 3 parts by wei ght of asilicone-based
noni oni ¢ surfactant (SH192, manufactured by Dow Cor ni ng Tor ay
Silicone Co., Ltd.), and then the tenperature of the m xture
was control |l ed at 80°C. The m xture was vigorously stirred at
arotation nunber of 900 rpmfor about 4 mnuteswithastirring
bl ade so that air bubbles were incorporated into the reaction
system To the reaction system 26 parts by wei ght of
4,4 - met hyl enebi s(o-chl oroani line) (1 HARACUAM NE M,

manuf act ured by | HARA CHEM CAL | NDUSTRY CO., LTD.) nelted at
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120°C i n advance was added. Thereafter, the reaction system
was continuously stirred for about 1 mnute and the reaction
sol uti onwas pouredintoapantypeopennold. Wenthereaction
solution lost fluidity, it was put into an oven and postcured
at 110°Cfor 6 hours to obtain a pol yuret hane resi n f oambl ock.
The pol yur et hane r esi n f oambl ock was sl i cedw th a bandsawt ype
slicer (manuf actured by Fecken-Kirfel) toobtainapol yuret hane
resin foam sheet (having a specific gravity of 0.86 and a
har dness D of 52 degrees). Then, the sheet was surface-buffed
to a predeterm ned thickness wth a buffing machine
(manuf act ured by AM TEC Cor poration) to obtain a sheet with an
adj usted t hi ckness precision (having a thickness of 1.27 mm).
Usi ng arecessi ng machi ne (manuf act ur ed by TohoKoki Co., Ltd.),
concentric circul ar grooves (each neasuring 0.25 mmin groove
wi dt h, 0.45 mmin groove depth, and 1.5 nmi n groove pitch) were
formed on t he surface of the buff-treated sheet. The sheet was
punchedintoadiskwithasizeof 60cmindianeter. Thereafter,
an openi ng (neasuring 56 nmx 20 mm) was fornmed at a position
whi ch was about 12 cmaway fromt he center of the punched sheet,
to prepare a polishing region.
[ 0085]
[ Preparation of Polishing Pad]

Usi ng al am nator, adoubl e-si dedt ape (a doubl e tack tape,
manuf act ured by Sekisui Chem cal Co., Ltd.) was stuck to a

surface ontheother sideof therecessed surface of the prepared
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pol i shing region to prepare a polishing region attached with
a doubl e-si ded tape.
[ 0086]

Usi ng a | am nat or, a doubl e-si ded tape for sticking onto
a polishing platen was stuck to one surface (a surface of a
pol i shing pl aten) of a cushion | ayer made of a surface-buffed
and corona-treat ed pol yet hyl ene f oam( TORAYPEFwW t h at hi ckness
of 0.8 mm nmanufactured by TORAY | NDUSTRIES, INC. ), followed
by punching into a size with a dianeter of 60 cmto prepare a
cushi onl ayer attached w t h adoubl e-si dedtape. Athroughhol e
(measuring 50 mmx 14 mm) was formed at a position which was
about 12 cmaway fromthe center of the cushion | ayer attached
with a doubl e-si ded tape.

[ 0087]

The polishing region attached with a doubl e-si ded tape
was stuck tot he cushionl ayer attached wi t h a doubl e-si dedt ape
such t hat an openi ng and at hrough hol e wer e | ai d one upon anot her,
and the prepared light-transmtting region was stuck to the
adhesive layer in the opening. Thereafter, a transparent
menber (polyethylene terephthalate filmneasuring 50 nmin
l ength, 14 mMmin wdth, and 50 umin thickness) was stuck to
t he adhesive I ayer in the through hole to prepare a polishing
pad.

[ 0088]

Exanpl e 2
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[ Preparation of Polishing Pad]

A release filmon one surface of a doubl e-sided tape
including arelease film(having a thickness of 38 um nade of
pol yet hyl ene t er epht hal at e on bot h surfaces (a doubl e tack t ape,
manuf actured by Sekisui Chem cal Co., Ltd.) was rel eased,

t her eby exposing an adhesive layer. Using a |am nator, the
adhesi ve | ayer was stuck to a surface on the other side of the
recessed surface of the polishing region prepared in Exanple
1 to prepare a polishing region attached with a doubl e-si ded
tape. Thelight-transmttingregion preparedin Exanple 1 was
stuck to the adhesive layer in the opening of the polishing
regi on attached with a doubl e-si ded tape to prepare a pol i shing
| ayer attached with a doubl e-sided tape. Thereafter, a

t ranspar ent nenber (neasuri ng 50 mmx 14 mm was f or ned by maki ng
a cut at the portion corresponding to the light-transmtting
region of the release filmof the other surface of the
doubl e- si ded t ape usi ng a Thonson bl ade, thereby rel easingthe
rel ease filmother than the transparent nenber, and thus the
adhesi ve | ayer was exposed.

[ 0089]

Using a | am nator, a doubl e-sided tape for sticking to
a polishing platen was stuck to one surface (a surface of a
pol i shing pl aten) of a cushion | ayer made of a surface-buffed
and corona-treat ed pol yet hyl ene f oam( TORAYPEFwW t h a t hi ckness

of 0.8 mm nmanufactured by TORAY | NDUSTRIES, INC. ), foll owed
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by punching into a size with a dianmeter of 60 cmto prepare a
cushionl ayer attachedw t h adoubl e-si dedtape. Athroughhole
(measuring 50 mmx 14 mm) was formed at a position which was
about 12 cmaway fromthe center of the cushion | ayer attached
wi th a doubl e-si ded tape.

[ 0090]

Then, the cushi on| ayer attached wi t h a doubl e-si ded t ape
was stuck to the exposed adhesi ve | ayer of the polishing |l ayer
attached with a doubl e-si ded tape such that the transparent
nmenber and t he t hrough hol e wer e | ai d one upon anot her t o produce
a polishing pad.

[ 0091]
Exanpl e 3

In the sane nmanner as in Exanple 1, except that an
anti-reflection film (REALOOK, nanufactured by NOF
Cor poration) was used as the transparent nenber, a polishing
pad was prepared.

[ 0092]
Conparative Exanple 1

In the sane manner as in Exanple 1, except that the
transparent nenber was not stuck to the adhesive | ayer in the
t hrough hol e, a polishing pad was prepared.

[ 0093]
(Eval uati on Met hod)

Usi ng a polishing apparatus SPP600S (nmanufactured by
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Okanot o Machi ne Tool Wrks, Ltd.), the prepared polishing pad
was adhered onto a polishing platen. An 8 inch dumy waf er was
polished for 1 hour. Polishing conditions were such that a
silica slurry (SS12, manufactured by Cabot M croel ectronics
Corporation) was added as a slurry during polishing at a fl ow
rate of 150 M/ min, a polishing | oad was 350 g/cnf, a rotation
nunmber of a polishing platen was 35 rpmand a rotation nunber
of a wafer was 30 rpm Thereafter, the polishing pad was
rel eased fromthe polishing platen and vi sual observati on was
conducted so as to confirmwhether or not dusts were stuck to
a transparent nmenber or an adhesive | ayer in athrough hol e of
a cushion layer, and its surface was roughened. In the
pol i shing pads of Exanples 1 to 3, adhesion of dusts or
rougheni ng of the surface was not recogni zed. Incontrast, in
t he polishing pad of Conparative Exanple 1, both adhesi on of
dusts and rougheni ng of the surface were recognized. It is
consi dered that fine dusts adhered onto the adhesive | ayer
during the preparati on of the polishing pad and t he pol i shing
operation. It is also considered that the surface of the
adhesi ve | ayer was roughened by contacti ngw t h or adheri ng onto
t he polishing platen when the polishing pad was stuck to the

polishing platen, or during the polishing operation.

| NDUSTRI AL APPLI CABI LI TY

[ 0094]
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The polishing pad of the present invention is used for
pl anari zation of optical materials such as a lens and a
reflecting mrror; a silicon wafer; a glass substrate and an
al um numsubstrate for a hard di sk; and a materi al to whi ch hi gh
surface flatness of common netal polishing processing is
requi red. The polishing pad of the present inventionis suited
for useinthestepof planarizingasiliconewafer, and a devi ce
i n which an oxi de | ayer, a netal |ayer and the |li ke are forned
onthesiliconewafer beforelam nating/form ngthese oxi de and

nmetal |ayers.

DESCRI PTI ON OF REFERENCE SI G\

[ 0095]

1: Polishing pad

2: Polishing platen

3: Abrasive (Slurry)

4. Material to be polished (Sem conductor wafer)
5: Supporting stand (Polishing head)
6, 7: Rotating shafts

8: Polishing region

9: Light-transmitting region

10: Polishing | ayer

11: Through hole

12: Cushion | ayer

13: Transparent sheet
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14: Adhesive | ayer
15: Doubl e-si ded adhesi ve sheet

16: Transparent nenber
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1. A polishing pad i n which a polishing |ayer having a
polishingregionandalight-transmttingregi on, and a cushi on
| ayer having a through hole are | am nated via a doubl e-si ded
adhesi ve sheet suchthat thelight-transmttingregion andthe
t hrough hol e are | ai d one upon anot her, wherein a transparent
menber is stuck on an adhesive | ayer of the doubl e-sided

adhesi ve sheet in the through hole.

2. The polishing pad according to claiml1, wherein the
transparent nmenber is a resin filmsubjected to an

anti-reflectiontreatnent and/or alight scatteringtreatnent.

3. The polishing pad according to claiml1, wherein the
transparent menber isaresinfil msubjectedto an anti-fouling

treat nent.

4. The polishing pad according to claiml, wherein the

transparent nenber is aresin fil mhaving a bandpass functi on.

5. A nmethod for producing a sem conductor device,

conprising the step of polishing a surface of a sem conduct or

waf er using the polishing pad according to claim 1.
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