SPECI FI CATI ON  POLI SHI NG PAD TECHNI CAL FI ELD The
present invention relates to a polishing pad used in
pl anari zi ng an uneven surface of a wafer by chem cal
mechani cal polishing (CMW) and in particular to a
pol i shing pad having a wi ndow for sensing a polished
state etc. by an optical neans, as well as a nethod
of producing a sem condBECIFIGAVIQN by t he polishing
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of & pc?hshm?g pad, the surface of the wafer is polished with an abrasive
in the form of slurry having abrasive grains dispersed therein
(hereinafter, referred to as slurry). |

As shown in Fig. 1, a polishing apparatus used generally in CMP

-1s provided for example 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 mechanism of feeding an abrasive. The
polishing pad 1 is fitted with the polishing platen 2 for example via a
double-coated tape. The polishing platen 2 and the supporting stand 5
are provided with rotating shafts 6 and 7 respectively and are arranged
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supporting stand 5 is provided with a pressuri zing
mechani sm for pushing the polished nmaterial 4 agai nst
the polishing pad 1. Wien such CWP is conducted, there
is a problemof judging the planarity of wafer
surface. That is, the point in time when desired
surface properties or planar state are reached shoul d
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insulating film remaining on a wafer (US Patent No. 5081421),

(3) an optical method wherein a film thickness monitoring mechanism
by a laser light is integrated in a rotating platen (JP-A 9-7985 and JP-A
9-36072),

(4) a vibrational analysis method of analyzing a frequency spectrum
‘obtained from a vibration or acceleration sensor attached to a head or
spindle, _

(5) a detection method by applying a built-in differential transformer in
a head,

(6) a method wherein the heat of friction between a wafer and a
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Patent No. 5196353), (7) a nethod of neasuring the

t hi ckness of a polished material by neasuring the
transm ssion tine of supersonic waves (JP-A 55-106769
and JP-A 7-135190), and (8) a nmethod of neasuring the
sheet resistance of a netallic filmon the surface of
a wafer (US Patent No. 5559428). At present, the
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and polishing pads have been proposed.
A polishing pad having, as least a part thereof, a solid and

‘uniform transparent polymer sheet passing a light of wavelengths of

190 to 3500 nm therethrough is disclosed (Japanese Patent Application

- National Publication (Laid-Open) No. 11-512977). Further, a polishing

pad having a stepped transparent plug inserted into it is disclosed (JP-A
9-7985). A polishing pad having a transparent plug on the same

- surface as a polishing surface is disclosed (JP-A 10-83977). Further, a
- polishing pad wherein a light-permeable member comprises a

water-insoluble matrix material and water-soluble particles dispersed in
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JP- A 2002-324770). It is disclosed that a w ndow for
endpoi nt detection is used in any of the polishing
pad. Besides, a proposal is also offered for
preventing a slurry from |eaking out an interface

(joint line) between a polishing region and a
light-transmtting region (JP-A Nos. 2001-291686 and
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this situation, metals contained in the slurry or the polishing pad
-remain on a polished wafer. - Such metal contamination on a wafer
-results in reduction in reliability and generation of a leakage current in
an insulating film and abnormality in a formed film, which exerts a
great adverse influence on a semiconductor device to in turn, decreases
a production yield. Especially, in the current semiconductor
fabrication, when a shallow trench isolation (STI) is adopted wherein

- isolation on a semiconductor substrate has been a technical main
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on a silicon wafer and the trenches are buried with
Si2 filmdeposited therein. Thereafter, the surface
is polished to fabricate regions isolated by the
oxide film Elenments (such as transistors) are
fabricated in the isolated regions; therefore, the
nmetal contam nation on the wafer surface after
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cleaning of a wafer after CMP, having lead to difficulty improving a
product yield of a device.
Still another proposal has been offered of a polishing pad using
- an organic intermolecular crosslinking agent in which a metal atom is
reduced to the lowest possible level (JP-A No. 2001-308045)
However, a concrete metal concentration contained in a
- polishing pad has not clearly described in the last proposal. In
addition, the polishing pad is molded in a metal mold in manufacture;
‘therefore, the polishing pad cannot decrease at all a metal

.contamination on a surface of a wafer.



hi gh precision optical detection of an endpoint during

polishing in progress and prevention of slurry

| eakage from between a polishing region and a

light-transmtting region during the use thereof even

after the polishing pad has been. used for a |ong
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- A conventional polishing pad having a polishing region and a
light-transmitting region has had a structure as shown in Fig. 2. In
CMP, a polishing pad and an object to be polished such as a wafer are
rotated about its center or revolved about a center outside thereof and
polishing is performed by friction under pressure. Since during
polishing, various kinds of forces (especially in a horizontal direction)
act on the light-transmitting region 9 and a polishing region 8, a peeling
state always arises at the interface between the both regions. A
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probl enms such as a clouding on a |ight detector,
thereby reducing a detection precision of an endpoi nt
or disabling the detection thereof. In a polishing pad
of the invention, if the light-transmtting region
and the polishing region are affected by a force to
peel them during polishing and a slurry is | eaked
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Si ncén therionehsiam, dais pugfpralely edineintegfafe ¢xight betiveen

th& ?fomq&ahghgf@hg%gm%gnﬁem & g&m&g%ﬁ ngre%%%weﬁayer

an opti ca n precision
- Ingbis §ﬁ$¢;gsqattmngauf§@ht d!uqa@b idgfieragas n‘ersfuad‘:hme imflex can

RO OBSbE AR At RSB BRI B L BPacccton

of parenvdpeird todpe ghhmydd qui d. The term a depression
and H{ RhEYRVOALoNL tHE t%r p{)@ﬂ{@a@oﬁ 20¥E Qe Tl Bas

formed on a nenbef ‘sur
preferably a cushioning prOperty Slnce the water permeation

preventive region has a cushioning property, a separate step of
providing a cushion layer can be omitted.

A material of which the light-transmitting region and the water
permeation preventive layer are made is preferably a non-foam. Since

- anon-foam can suppress scattering of light, a correct reflectance can be
detected, thereby enabling an optical detection precision of an endpoint
 in polishing to be raised. '
- A polishing side surface of the light-transmitting region has
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cutting or the like. If macroscopic surface
depressions and protrusions exist on a polishing side
surface of the light-transmtting region, a slurry
contai ning additives such as abrasive grains is
collected in depressions and scattering and
absorption of light occur, which tends to affect

pegERMLy oo aepewm@ﬁ alﬂi ﬁ%{rﬁ%ﬁ)r%tﬂdlﬁu‘f@tlﬁﬂdﬁfg gRation
as.a preferably no, macroscopic

t.ect I
riinge BosbieE &ﬂyldani“gsrtsf%ﬁ ARressiomanbBEdEion

sﬁutﬁmeee rdean e kRitieadida I@fo@é forheaon axmﬁnbei%iﬁﬁf&éé By
eas o an advers

t
o B e i BRacACPhIa HeHacd SIFRIRBRPRGHR protrusions

existonsi polishing Biid QMﬂﬁbeﬂ' thbh H@Ex&&is@ﬂutﬁﬁg Iiegidﬂ gs)
0a

t he I'sh r on is a fine-cel
sy BRplaiping dﬁ%‘f‘%% sHgha %ﬁgfa%‘f%arﬁg}ﬁ fRcolsits ing "
ddeﬂmessmnis ahdng:a@tsim@ a&dpmbé&rpawrv oahgﬁp loRear OWhadll tends

tru i.on,.structur.e an n a polishin
B A RPN BReSiGa, novst WhtgrpiBeation -

prfqtaet-lms ldyefrdams Ia!asqopﬁéfereﬂ’ﬁibrmo ﬁﬁhmo@bobﬁssurfﬁ% &lepressions
he,avera

0 ess
aff GrfaRidas 7 T iRgeritdpid Silmad EPTsSias fpdprofpesions
exiplp schiterigof hghoﬁs thsy fto vecae) leafdiﬁ@ tosamp adﬁrei;]&bl y
B ef er abl Wien t he
psToliy to exerf RO IR listiction Rrkisidiangt n of
“the SII]HﬂRCElV@htId]E tbﬂl mshemigl foedoemihg thevesléshihg region is
e ity of an object of polishing, while

pﬁ%%%&ggs%p%@#??%hgr avity is higher than 1.0, the

nunbdn thfe ifn'vnmtmei Ithemurtfaee siithapelishihjeepioh shilng

pAIRHIAR side 1R SATERIIG M aBpARINA rldh pB SR s hiifuce

hcdﬂlng@nﬁm@elewltﬂgaipahshmg)hqﬁedabl y 35 to 65, nore

- %Sg%tlﬁg %{QVE% a?ldﬁleésrg 'S (%{ass rﬁgnc'%gfg s preferably
7(Qohanar dess, ghoam pobﬁeeablyoﬂiOpnhmﬂleBg i Wheh&cthe&smdage cell
- ailertr .*’%“55.%‘9 538 pldelaniy f fBbRExdd s “an o) ect of
' poI i er@i)ttceﬁdgramltjﬁ@fcthcrfm@dll fohen coppefesably 0i3 to 1.0,
me PRASHSS T8 to Do MAL RCL a8 pB s,
the mt@enghgef theysunfask axfzhiet yolistdngricigpomiis &owerecbe) reduce
nthé léﬁ al?_g é)f }Eﬁ%ﬁﬁq@ oiiﬁlghﬂlgywjhzlaetawlfvggnvﬁ'leugpemﬁc gravity is
hlglmpﬂe%@ ilb9) thy nuamber pf fine Gedly ahjtheoguiface pfiéhe polishing
- reéthCl‘éQTectﬁ*eQEe&' 8Ra%Shhat-A9Ts Fobd dlteid RSS! ;Boﬁsci‘ﬁﬁlg
tends to be decreased.
The hardness of the fine-cell foam is preferably 35 to 65°, more
- preferably 40 to 60°, in terms-of Asker D hardness. When the Asker D
hardness is less than 35°, the planarity of an object of polishing is
decreased, while when the planarity is greater than 60°, the planarity is
good, but the uniformity of an object of polishing tends to be decreased.
The compressibility of the fine-cell foam is preferably 0.5 to 5.0%,
more preferably 0.5 to 3.0%.. When the compressibility is in this range,
both planarity and uniformity can be satisfied. The compressibility is a
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non-| oaded state is |oaded with a stress of 30 kPa
(300g/cn2) for 60 seconds. T2: the thickness of the
fine-cell foamafter the fine-cell foam allowed to be
inthe Ti state is loaded with a stress of 180 kPa
(1800g/cnR) for 60 seconds. The conpressi on recovery
of the fine-cell foamis preferably 50 to 100% nore

véllu%f@iléﬁlafceﬁcﬁbﬁl &9@%11&%% é@&ﬁ@gpressi on recovery
ss than, 50% the thi c t he polishing

|
reg| o °F§)r§§§¥hll‘l%éﬁl FWTknd?déd1hdlQ®adi ng duri ng
pol i shingtheé thrkersedNfiranpEil (fgaﬂ{‘éﬁe} lﬂﬁe RR-LEN S in a

and the st b|| y of pol i sh |n%c aracterlstlcs

nf§9a804 e 15 SRR 3O kR GiAg P Tar 60

setaindks. cal cul at ed from t he foI | owm ng equati on:

Conpr SI ec ( T2)/ T2)
¢ Hre: Bhickae H‘ ﬁ?@ b‘ge?'lce]flcfﬁﬁf’ﬂ’afihéf thedinld-cell foam
almwedctelol}e f;‘gﬁm m ﬁatg;iiéladﬂeﬁﬂﬁﬁ) : eln%% atfrkss gpaseg<mth ha
eSS c or seconds. T2: the
U???O&(ﬁggg f%’f 6b C%r‘rﬁgg cell foam after the fine-cell
- f oamTlad t:emp&iebsmdrddmvbey o ghb dinl- c)éll ]fibﬁmesici); ﬂ)fbiéﬂbd ly 50 to
d tre 1 or seconds.
150 oo FRERANr 0 o Db 8PS TRk PPyt geSSvery s
less thane30% d)hmthaﬂ«tr&rssad)ﬂ thwegolishig rdyidbhds 'Ei’glﬁﬁ%hﬁtﬂys
u d|n t .60 seconds nd then,lo
- ciffifled b 103tind AMLAY policBeRafpraredl PRibARES thne
p(ﬂtsdmaga‘egicastamd thd witabilisf dof Irﬁ)lfs}ﬁﬁgeﬂidrafzaﬁﬁ&t&ts #ifels to
[ ferabl.y 150 MPa or nore r
befortere ThsElSHERER e oVt Bha ot cHageted famdhe
followingeqistiosss t han 150 MPa, the strength of the
surf palishin he
o1 anro g et RRspRaul Bet SR e R Fefhl
T edua‘eld thh:eflrst:bnag@ otfiastcall fuxdul after tled éne-dall fdwn ina
ast I fln%
ndiL TR SR 1ol R B BT kB G bR 16 6
secenésle testlng jigina dynamc V|scoelastoneter
~ The ve f.or tur i
{he 1851 1ok hiEEAENT L e MRSt AP T o8 BhERg 4P oam
aftgpealiawed to ﬂaemmbh@l Migstabe is Qaadeghwlth anstresd oﬁgso kPa
i i ng region; a step of casting a
(léG?%FEhﬂpfIhgog%kbﬁgbhaV|ng shapes of the
- I'i ghtf3t r sherthickmess efjtionfiavdcell kmmedfeer tHee fimat¢alhfoam
affdr QYR So WY tR0F20HLHS: i{gﬁt WRigshelo dding for 60 seconds
and then loaded with a stress of 30 kPa (300g/cm?) for 60 seconds.
- The storage elastic modulus of the fine-cell foam at 40°C at 1 Hz
is preferably 150 MPa or more, more preferably 250 MPa or more.
When the storage elastic modulus is less than 150 MPa, the strength of
the surface of the polishing region is lowered and the planarity of an
- object of polishing tends to be reduced. The storage elastic modulus
refers to the elastic modulus determined by measuring the fine-cell
foam by applying sinusoidal wave vibration with a tensile testing jig in a
dynamic viscoelastometer.
- The invention relates to a method for manufacturing the
polishing pad including: a step of forming an aperture for providing the
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thereby forma transparent nenber into which the
light-transmtting region and the water perneation
preventive |ayer are made as a single piece; and a
step of fittingly inserting the light-transmtting
region into the aperture in the polishing region to
thereby | am nate the polishing region and the
t
R tincatin b e af{b.“‘f?ﬁﬁhé%é?f‘ P oLe A0S
mgferigh Bt mplddéamgeshameqo@f)m@ 1g@,t1tmsm1ttmg reglon and
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Jaterial to thereby forma transpare
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Ig pi.ece. (Second I nvention) nventi on ates
regg) aB@Im TRGSPagent MSMPBR a polishing |ayer having

a polTshim@ntRal Bélaﬁétﬁtcﬂﬁ RAREROATET thAPhfREAMING N a
J ht-tra smttL |onf herein and a cushion | ayer

ng 1%@1% ity anaRerture for providing the

: llghtqlihntsfrﬂﬁﬁﬁgtrb Rﬂi frﬁﬂh@@;o&&ﬁlﬂlg@‘b%@ e @rRNg éi@pth%aéSUng a
are eri npose

her. .so that t res A and
: m%f? nm?tﬂél SB%‘FF‘ePeC th%% sheggshf tmedgg%?fegammgﬁng
: regroﬁ:mtaﬂdcthenw‘aﬁﬁ- p@eﬁbl é&lﬂicl@n ﬁz;r%ﬁénhﬁg 15&?& aparduigg Ahand
a. wal.er er.nea elasti C ne avi
i Hio RGBT (ORE R Errih i gy Bk Siichrthe
lighit gt nisranisng tregiog ane qh@waﬁexpp@ﬁms@ﬂohrpr@oeﬁﬁwlléyer are
between the aperture A and the

Loove )ﬁ('HSt n
m (ii%ﬁ? LAY |SH§g1P fE%. A conventional polishing
(Pecbridhloventtiiel) a |ight-transmitting region is

L AL REE ol o BRSSO Balh i
1a3mxehavm,gsa quomyshmgkagen ddodleye apepturel Aoy ptbadinga a
e SRR A FoB, AL B S0 el shlng ond.
apbrtum Bmmgher thamahk dightytranenaictingregior asellagithated one
onk i, S, UL BBk, oL bR A0 e

- othém Ithetllgﬂsmahtsimmunggle(gmmmi proeidedser tthe ag;mrrtmmB and in

g ABER Rl B A PR PP b hle iR L e Rr Y B =
o harcﬂlaegsnllmwhr tigapdte pkmshlngsmtgion pold tthe Hight-transmitting

- re Eﬁrlgﬁ% t—%d (ffc?] %1%88?&1" grocRreag)%Sﬁm fl%t%ete)f'x aqe aperture A
and the l1ght transmlttmg region.

A conventional polishing pad into which a light-transmitting
region is fittingly inserted in an aperture of the polishing region so that
the narrowest clearance occurs to prevent slurry leakage. However, a
slurry flows on a surface of the polishing pad during polishing and the
polishing region and a light-transmitting region are, it is thought,
swollen by the action of a solvent in the slurry. Swelling of the
polishing region and the light-transmitting region causes a strain in the
light-transmitting region and the inserted portion thereof in the
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In CWP, the polishing pad and an object to be polished
such as a wafer are rotated about its center or
revol ved about a center outside thereof and polishing
is effected by friction under pressure. Since various
ki nds of forces (especially, in a horizontal
direction) act inthe light-transmtting region and
SlhiP@l hadd] REJIEH O Brotth lchghidig- il i
P %at‘@%ﬁ'-’ s arf?éges?’a?**{dﬁzg? o (0P UL rfnoRR b ogion and
defermation af the pelishing prdpoiissairaguliapolishing ghesagferistics
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as a_ water
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in_an. annu roove, exi sti e e e _apertufe
cotg PR ARl r e mas Bedty Foppaeeied lioth vt fatcece
beterepethreebbitensimbers; ivterteoubhs ©l azhte bidleafihé at the
| ow .hard a strai si onal

ol ol IIERR o Rl Rl B TERELSTEL

- opttheel iprebidrad speht a9 cldldingodn iah bpticabehd pbiriad @redtigan

<oA1k ap SR e 88 L o
or|dighble deteshiont afran reegipainand bededlgiesed. on of the
i shj ' | ishi.ng, d furth ,

o SRR B8 U PR St
- elastiphmmebenidsy im hardaess bieas dhplrlﬁﬂMﬂng'Ehgidmbe rthe
: = astd nb ntact portion
ligBRBERIRAME sFuBR e PeRaha oot Gistine BekverR b
-apeginenA st eh? tighbitoansmiding eegie, |si/1|1cea?$b eoregth Brin a

, 1.0 . 0 £

T R R RN
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T [ | i is.hard t
light MRt Sk 30 pEIBRE B ooBiTL Lhehepl gh b
polshing phdateaybetabduebetlf dretreire| prnew,e@blM“ziSlBg @spérdormed

: ' j 2ndpoint tQ.. .
w8 60 r S84 RBrlr AL EORPRLNrb ARG o ama
delsirmadonatf ¢hemmlishéngyadnd dueims potishidyeand farthermore,
_ F:1s] f bl.y 60
deff IR of el BRARE R RER SR BeSrRp B Bttty can
be gayressed. strain or a di nensi onal

The water non-permeable elastic member seals contact portions

between the polishing region, the light-transmitting region and a
cushion layer perfectly, and even in a case where a force acts so as to
peel off the light-transmitting region and the polishing region during

- polishing, a sufficient resistance is effected to the peeling action.
Therefore, peeling is hard to occur at the contact portions to thereby
enable slurry leakage to be effectively prevented so as to enable optical
detection of an endpoint to be achieved with high precision.
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change occurring in the light-transmtting regi on and
the inserted portion thereof cannot be sufficiently
absorbed and a tendency arises that-the
light-transmitting region protrudes or is deforned
during polishing and the polishing pad is easier to
be defornmed. The water non-perneable elastic nenber is

pr ef eAabA cdraider e AVRIAE wﬂg&r%lﬁr‘géﬁ: TiIe é"'llﬂqé 'eﬁ]astlc m?mber

composi tion cont ai ni n%@g wat er ~ non & Tesl
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i it DA ran e e TSio U OB Idas oF itciegirmsd dheing
puléigingnend RRE FRARene AP 1Y @aﬁ%F’@@'be‘ GefBflRlg to or
hi gher, than the annu %é %aoove menber protrudes

f r om tife VAT HOB-BFII Blagtici nﬁéﬁf ishpregerablsuspdg of a

. waterssopdinfabile HERYcOMPUNEEA RRIthiThB% water
char acteri,stics sichh as_in-plape uniformty. In the

TODTRGAMGDPLE Fedimy ot rbleast apg kind melect ft%athgrﬁnoumg

- coregjstingiof anhdlebérs ptledeheplastiz A188tdiReéfand A¢8adtion curable
non-f oam can suppress scattering of light, a correct
CPHH ect ance can be det ect ed, t hereby enabling an

opt i Giithddiecnidtoriap aéopsed) N w&lﬂexeﬂgﬁopéﬁmézﬂble elastic

ol shin be rais k rdn
gfnd:h %rg}??&?m Cg™t ?W’l"@% Cglr%'fagﬁbtﬁ"f ‘?tﬁeqtﬁ@oﬁ'ﬁnge
expklléntim 30 to 75 degrees. Wth a Ilght transmtting
regi having a_hardnes e ran 0
becuths R gPndn R ARERBIs AashE mantesnS ghgdmably dows in
" haghptless ¢He ammm\gaﬁoveccma Sleich 1061 EhePWnusecabndpsAaeable

- ISPEReBEPE SR Byl T oudfRbrb R AR sl atse Fas

meinter Eotpoded froim thbisgirfpceot she Eauo%@ﬁd 61%&\?@
r ar,anes

caflehle Fichasdh 832‘}?‘5'8@ I warsPRordTng chatacieaptive guch as -
inipasesynifarmityck into a surface of t he 12

90t SRSIRIAGDY, ASARROINN SR Bhe ekl SRRV
- regioa isi lglladetlsmfﬂmﬂaly@ neg+foam S Saasya trorbfodef eafred,
. su’f)(f)lrieéé1 %Q&tgﬁﬁrgagfl?éﬁts,’ ta{ ggrrsélé re gctla?lc@lcan be detected,
thereby enabling an optical detection precision of an endpoint in
polishing to be raised.

An Asker hardness D of the light-transmitting region is

. preferably in the range of from 30 to 75 degrees. .With a
- light-transmitting region having a hardness in the range adopted,
occurrence of a scratch on a surface of a wafer can be suppressed.
Moreover, occurrence of a physical damage on a surface of the
light-transmitting region can also suppressed, thereby enabling optical
detection of an endpoint with high precision to be performed with more
of stability. If an Asker hardness D is less than 30 degrees, an
- -abrasive grain in a slurry is easy to stick into a surface of the

12



uniformty is degraded or slurry | eakage is easy to be

occur. On the other hand, if an Asker hardness D

exceeds 75 degrees, the light-transmtting region is

excessively hard; therefore, a scratch is easier to

be caused on a silicon wafer. Since a physical danmage
easier to be caused on a surface of the

is
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reg i on sl urry contal nin tives .
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macr o5 polkhirsd 6{dRCSuFBRE @TTheNish PRI b fiHg gﬁm hs
COpI surface de pressi ons and rotru5|on
P@?t@% Y &0 %'ffi%)rbﬁnﬂ @mtm§106h§§rus@ue% beidingeaad ng

reh@“ﬁﬁg%dp@ﬁé}l@mg)ﬁq&cbl |Tlt1é’ t&fme¥eddprelsiod hHANS®thfsion
det ecti on reC| si on. r i nve(?tl on, the mat erl al
STYFtHIGr F rﬁerfmﬁ.%ao efrgied on mesmbes|sprface by

cdtltiii% eethe h@c@m If ddiestepienuifice HBpresyibas anef ptd@usions
si de has preferably

ol i shin re at the pal
St A BSih T st B the el GreSmoapgoaion, 2
sluﬂ@emmmx@h&&mﬁ& shielyiad atsive gfﬁn%\&@r(ﬁﬂﬁac‘?e&ﬁ lin
d t he fine-cell foamjsgtreferabl 8rphor
qpé§§81°ﬁsraen% SEREELEIR ABE aREPtiosse! lighbAceHe whighfends
toceldct diitastbde rpnes,;s’i@nm ar mhﬁ?@e omltnle l«wflﬁey peinhdEi@yed.
ravi e fine-ce oam 1.
Prs?%% %W r hag %8160113’1@?61‘833 Y S HMALPIBPRICE Y fage gepressions
aﬂﬂ‘l pnottrhsumecn Ifimagfcseobic tsarfa@&&idﬂi@@s&rfs andfotrusions
ex ren %{Jface f thepllshln% glonls
Rineratrerde ottt s ey Fanaphiry Rarion S sroat s
: pqsgiblhllly by exedt 4o inmfleentcbersdesddtion gf@?&&i@h i Sf hi ghfer
t han on the surface o
a8t ihREnBoE the thatdds £ fotmihe e Palikias gion is
g -preﬁargbbdﬁnbutell fenmalie thé ipothsbhnehe eifiecd 6f ﬂﬁe pohshmg
%21; %fgﬁd?oﬁgﬁ{ hat g{] eﬁ%F é)re%erabfly gedéﬁ'lelss{o% Gnd> protrusion
structure holding and renewing a polishing liquid.
Also, the average cell diameter of the fine-cell foam is preferably
.70 pm or less, more preferably 50 pum or less. When the average cell
diameter is 70 pm or less, planarity is improved.
The specific gravity of the fine-cell foam is preferably 0.5 to 1.0,
more preferably 0.7 to 0.9. When the specific gravity is less than 0.5,
the strength of the surface of the polishing region is lowered to reduce
the planarity of an object of polishing, while when the specific gravity is
higher than 1.0, the number of fine cells on the surface of the polishing
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preferably 45 to 65, in ternms of Asker D hardness.
When the Asker D hardness is less than 45, the
planarity of an object of polishing is decreased,
whil e when the planarity is greater than 85, the
planarity is good, but the uniformty of an object of
pol i shing tends to be decreased. The conpressibility

“Shahis dbressel o AL Bati B o
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The invention relates to a method for manufacturing the

polishing pad including: a step of laminating a cushion layer on a
polishing layer having a polishing region and a aperture A for providing

- - the light-transmitting region; a step of removing part of the cushion

-layer in the aperture A to form an aperture B smaller than the
light-transmitting region in the cushion layer; a step of providing the
light-transmitting region on the aperture B and in the aperture A; and a
step of casting a water non-permeable resin composition into an
annular groove existing between the aperture A and the
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pol i shing pad including: a step of lam nating a
pol i shing | ayer having a polishing region and an
aperture A for providing the light-transmtting

region and ‘a cushion |ayer having an aperture B
smaller than the light-transmtting region one on the
other so that the apertures A and B are superinposed
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@EV& G’E’&“&H\é\ﬁt a center outside thereof and polishing
- i s efftactregbdtion rékelkéd o léf”ﬁ(ﬁ!sm 4 §n whidefa pOlisholS

ki nds of for especi al l'y. ori zant al
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ht e region and. a section t he apert.ur
vagoffy LB OERRptPs (FebROnthcn it tar firddiied et in the
. light-transmitting region and the polishing region durmg polishing, a
peeling state always arises at the interface between both members. A
conventional polishing pad is easy to be peeled off at the interface
. between the both members, it is thought, to create a clearance at the
. interface and to cause slurry leakage there. The slurry leakage causes
optical problems such as clouding on an optical endpoint detecting
-section, which is thought to reduce detection precision of an endpoint
.or disable detection of an endpoint to be achieved.
-On the other hand, a polishing pad of the invention has an -
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non- per neabl e el astic nmenber has elasticity, no
peeling off occurs even if a peeling force acts
during polishing since a hardness is sufficiently |ow
to thereby enable a contact portion between the rear
surface of the Ilight-transmtting region and a
section of the aperture B to be perfectly seal ed.
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suppress scattering of light, a correct reflectance can be detected,
thereby enabling an optical detection precision of an endpoint in
polishing to be raised.

- An Asker hardness D of the light-transmitting region is
- preferably in the range of from 30 to 75 degrees. With a
light-transmitting region having a hardness in the range adopted,
occurrence of a scratch on a surface of a wafer can be suppressed.
Moreover, occurrence of a physical damage on a surface of the
light-transmitting region can also suppressed, thereby enabling optical
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hardness D.is | ess than 30 degrees, an abrasive grain
inaslurry is easy to stick into a surface of the
light-transmitting region and a scratch is easy to be
generated on a silicon wafer by a stuck grain. Since
the light-transmtting region is easy to be deforned,
polishing characteristics such as in-plane uniformty
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- In the invention, the material for forming the polishing region is
preferably fine-cell foam. In the invention, the surface of the polishing
‘region at the polishing side has preferably a depression and protrusion
structure holding and renewing a polishing liquid.
-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 pm or less, planarity is improved.
- The specific gravity of the fine-cell foam is preferably 0.5 to 1.0,
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hi gher than 1.0, the nunber 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 foamis
preferably 45 to 85, nore preferably 45 to 65, in
ternBof Asker D hardness. When the Asker D hardness
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iject of polishing tends to be reduced. The storage ¢lastic 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 invention relates to a method for manufacturing the
polishing pad including: a step of laminating a polishing layer having a
- polishing region and a light-transmitting region and a cushion layer
having an aperture B smaller than the light-transmitting region one on
- the other so that the light-transmitting region and the aperture B are
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aperture B to cure the wet coat and to thereby form an
annul ar water non-perneable elastic nenber so as to
cover the contact portion. The invention relates to a
met hod for manufacturing the polishing pad including:
a step of lamnating a cushion layer on a polishing
| ayer having a polishing region and an aperture A for
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- coat and to thereby form.an annular water non-permeable elastic
member so as to cover the contact portion.
(Fourth Invention) :
The invention relates to a polishing pad having a polishing
region and a light-transmitting region, wherein a compressibility of the

.+ light-transmitting region is more than a compressibility of the polishing .

region. _
A CMP method is a method in which a wafer, which is an object
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region are usually different in material or structure
fromeach other and behaviors of both nenbers during
polishing of a CMP nmethod are different from each

ot her because of small differences in stress and wear
therebetween, it is thought that the differences

bet ween the polishing region and the

td bgmoughms i presged 88hRTStA BoRERHEY, ﬁiﬁaia\ﬁsﬂ X r\egguﬁgfrﬁgs

It 1S hat wt

over
it AseEand ERieiE sTrinaenpiess e state to thercby
. effeghpolistaingi Sihog theq:lcﬂi’slﬁﬁgtrégi%?ﬁaﬁﬂqmetll’lﬂat tlafsmitting

f f ot |t de radati on
bR AR ol udllY R B an toBftial e Hiss s fromafagh agher and
behavibch ob boa}flméﬁrberﬁhﬁlmﬁg Qﬁilﬁlﬁn@ e CMF‘ ﬁlétlfBﬁJTd are
on 0 t-tr on froma
HITPAED IR Pt Wher eyl Sl et o e e
wpaewhmteé:atﬂaryenenderﬁhmgxg&ltdxbmmrthesmﬂbi‘moewbeﬁd?&n the

e n nore.than that of
pligit (BT Bk (BB ol ergiprogressively
: mcmewmwtdjr titret ine muset thmeIowem nngs thgught ahdt wtle increase

iﬁ B{" ﬂnﬁg%ﬁdﬁgg 8% %@g q;{ e Fé“g#oﬁg[gro ruaes l]Elrorh the
. ﬂm@a@é of she mlmg greet, a‘esultnmg i degcadanhntln pslishing

t
CIRBEIESSTE, o LSS B v ¢ ange
of f rida I.nV@nttOrS ha%? dodnaottetpretarsibhyof the he r ange
t f
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t he pollshlng region Is less
“to Mf ofrit e9mudiegsinibth thersgi as éctss han HeS%:, mescmnh teads to
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char é!syﬁ@t(ﬁusheas plananizatien cRragtariasin BO0N- plane

uniformity) tends to be degraded even if a compressibility of the
l_ight—transmitting region is more than that of the polishing region.
_ - A compressibility of the polishing region is preferably in the
-range of from 0.5 to 5% and more preferably in the range of from 0.5 to
3%. If a compressibility of the polishing region is less than 0.5%,
- in-plane uniformity tends to be degraded. On the other hand, a
compressibility thereof exceeds 5%, planarization characteristic tends to
be worsened. Note that a compressibility is a value calculated with the
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to 700 nmin wavel ength. As descri bed above, used as a
| ight beam are He-Ne laser light, white light emtted
froma halogen |lanp and the |like, and in a case where
white light is enployed, light with various

wavel engt hs can be [|aunched onto a wafer, which |eads
to an advantage that many profiles of a surface of
etihativaf er can be obtained. Since detection precision
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ore hardness A of..a ., .
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debPEd®d 193 SHBRIPGHARNES ACK RYs tﬁ%déprogreég‘e like. If

nHCYOSCODIC surtace depreSS|ons an usi’ons 21
lightitsansmitling regiomis eaeta befdeferroeds beere aI'lSCS a adverse

po's‘sﬂ:mlqﬁ E@Eﬁﬁ'sfetvlr&%rrlggkg (Qursy) }ga{léé%g?ﬁt it between the

diti'ves such as abrasivVe gralns I S
poaébi%ggmﬁ@ and thedighirinagsanigtingsegpion of Ilght

- occurin Yhé $AvdRREs, a material of which the light-transmitting
~ region is made is preferably a non-foam. Since a non-foam can

- suppress scattering of light, a correct reflectance can be detected,
thereby enabling an optical detection precision of an endpoint in
polishing to be raised.

A polishing side surface of the light-transmitting region has
preferably no depression and protrusion structure holding and
renewing a polishing liquid. The term, a depression and protrusion
- structure, means.a groove or a hole formed on a member surface by
cutting or the like. If macroscopic surface depressions and protrusions
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to affect detection precision. A surface of the water
perneation protective |ayer has al so preferably no
macr oscopi ¢ surface depressions and protrusions. |f
macr oscopi ¢ surface depressions and protrusions
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100% e conpression recove
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changgi 8seLeedyng;uir A2 ARLIGH A9 5o TREALERLY 5 1o 1.0,

appl s I'ng region,
mefe, p@scfegﬁbbgoc’ihm Qo@er Whérr she e;@d;slﬁcogrebaty sesedhafh®. s,

BT SR (e SO e
theiplangsity afamobiectad pali IHg, Wl'slqowé]feer e ypadficdpavity is
hifheFPh&n 1 $hETRE 'b@p lo¥ céﬁétoﬁrtﬂéo%lgrfﬁﬁm?QRE ti)ohshmg

storage e StIC nD lus i's ess
regiorefgeacisasedh ensiuplramnyfmg@qo dhitsthaatecfi polistsing

tehQ¥BHask aberdaggpl anarity of an object of polishing
tends to be reduced. The storage el astic nodul us

r ef erld1e ompEessigst teeoneaup{ithe Siner a¢lh fohmyismasenably SO to
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bration wiih & tensile testin
les oo RLp 0P ghickomssiaf theveol gl@m)g region is swmﬁcantly
. 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
above equation:

- The storage elastic modulus of the fine-cell foam at 40°C at 1 Hz
is preferably 200 MPa or more, more preferably 250 MPa or more.
When the storage elastic modulus 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
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The invention relates to a polishing pad having a
polishing region and a light-transmtting region,
wherein the polishing region and the
light-transmtting region have a concentration of Fe

of 0.3 ppmor less, a concentration of NN of 1.0 ppm
or less, a concentration of copper of 0.5 ppm or

{dzatsby appBAseninakbRIk]l Hfavd Hbratiot withPa: si'lé%éstfmg i@ ina
concentr.ati (]n of Al of 1.2 ppmor less. The 1 nvento :l,
dpReBICHiscrslastomeeshown in Figs. 14 to 20, a ki nd
@ritthal ration of a nmetal contained in a materi al

' de exert a greatl

of which .a alishing pad is._. \ v .
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: . en one.of t netal s exceeds, t he
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i al i.shi ' dth )
By L ———
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- Of fi i | j .
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coL el : o . .
pARUAE AR R Hiad eyl SnRIMAREMIALE StiRcifet Jpdh
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0. ' . of . b

 Geor ancbibeniacion! vAile RS of P8 Bl i€ A itEshold value
‘angefacapdentragion ebeemane afitheotetals gxaadspihecess

o SO YD AW B IS oA VG T ity
regyeed| eani ng step can al so be decreased; thereby,
ggang%&ggggg&ﬁ%ﬁt ilrifl of tREPoRRIHE ohiBENh GG HLO

light-transmitting region are preferably a polymer of at least one kind
- selected from the group consisting of a polyolefin resin, a polyurethane
resin, a (meth)acrylic resin, a silicone resin, a fluororesin, a polyester
resin, a polyamid resin, a polyamideimide resin and a photosensitive
resin and especially preferable is a polyurethane resin.

With a polishing pad of the invention employed, concentrations
-of the metals on a wafer can be decreased. Hence, a wafer cleaning
step can be performed in a simple way; and not only can process steps
be efficiently conducted and a manufacturing cost be reduced, but a
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The first to fifth inventions relate to a nmethod of
produci ng a semnm conductor device, which conprises a
step of polishing the surface of a sem conductor

wafer with the polishing pad descri bed above. Brief
Description of the Drawings Fig. 1 is a schematic view
of a construction show ng an exanple of a polishing

bapgen aﬁmseaaﬁh lanw &P lﬁoﬂﬂeﬁ&‘ﬂeﬁﬁing 'sgep ga_hsaléo HgeReSed;

t t
ﬂtf‘ofﬁg nFPBhEPf‘:ﬁP?é Wgﬂ%@ of %nﬁeerﬁ%qrgi%%gs derwiag to be

irapedveabal vi ew show ng an exanple of a polishing pad

of a v schema secti onal
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smfnmjnc?mtap ;Eietvlt:ee wisichr @m@@ﬁ;es a Et@ oﬁpbﬁslﬁhrﬁg heeBhiface

ew of a.structu
of 4 S¥eBGp BABCRIBEIS WG i eAltalieghed dessiined: rhere.
region and a water perneation preventive |ayer are
a.single piece. Fig. 6. is a

BE% éﬁéﬂ@’%{}’%e&fw ?%‘F‘BB@S for manufacturing a

poI i sHigng isaal schenlaict viest of avemstaiction Eh@ﬁ.&nglfaﬁiexample

i c sectional view

OfC% hgg“%ggg’graﬁ"g %Fe IHDS(F@I 39\9% Nhapes of a light

tr anslﬁgt Riisg sdgematmﬂew oba etrugteirsetiowingde \eeaimple of a
cdrﬂéé%r }orfdl%ol%hl % sd:hematl c sectional view showi ng an
a

I'ng pad of a second invention.
F~| g Elga 8 ia ass¢te¢mmtm satidrel atiewi shoveimgvan @xample of a

gﬁ{m ad of a third invention. Fig.
pd} |SE§J f?%%: 1’32‘15; oﬁal vi ew showi ng an exanpl e of
a pdTlgsﬂllﬁ@ pelicroftia Mdeléwmwmmthpﬁl of a
o [ anot her
Og(sgi ﬁ%%fd??gﬁ oﬁ%ﬁﬁhﬁgﬂ&% lg%lfql}éd%cﬂ?rd or fourth

i nve rﬁlgoﬁ is@ gchematls ‘aewocbfmmtmtmetsilmmhg\amwxampie of a

trét'i'?fé\%l;%?ﬁ h‘ib%‘iglttlg ﬁ/{f/l‘éln hﬁl 4 %gﬁt&q 8 L Water

pesgatnaprev @Wl‘sﬂwla&leﬁ@ryébrmm hﬁegraﬁly ax mwlrgl@pntdee
pol i shi:ng 19 dséﬁelﬂa{ﬁl% W &fa E;#)E %fb\fexgén?ﬂactdrgng

is_ a graph OW Nng areatlon
Polishétes ask obﬂle ﬁmr- mva:a\tmeby.means Bif g cdsting raedraaph

~showrig 7 ;¢ &l &HLASAERRtiohalviGd RN ihtd? Uxample of a
-mold having shapes of a light transmitting region and a water
permeation preventive layer.

Fig. 8 is a schematic sectional view showing an example of a
. polishing pad of a second invention.
'Fig. 9 is a schematic sectional view showing an example of a
polishing pad of a third invention.
- Fig. 10 is a schematic sectional view showing an example of a
polishing pad of a third or fourth invention.
Fig. 11 is a schematic sectional view showing another example of

.. the polishing pad of the third or fourth invention.

‘Fig. 12 is a schematic sectional view showing still another
example of the polishing pad of a fourth or fifth invention.
Fig. 13 is a schematic sectional view showing yet another
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and a device yield. Fig. 16 is a graph show ng a
relationship of a Cu concentration and a device
yield. Fig. 17 is a graph showing a relationship of a
Zn concentration and a device yield. Fig. 18 is a
graph. show ng a relationship of an Al concentration
and a device yield. Fig. 19 is a graph shomﬁng a
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, d f t
ol BT 20Rs S e naWihi'a L BeRNHT, KT AR lhgeRtiEtion
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pheno resl n, urea resin,
expEaple: ofral CAGP- mhshmg apgmatus heving Iaasendpoﬂrm distesticly

de@?ceaopgﬁ %Qh@%ﬁ%trtgﬁ-}fﬂal é?tbgﬁ Lyester resin, a

pol yani de resin ased resin, an acryl iC
resin, a polycarbonate, a hal ogen containing resin

Dc{tagba\@égergg{rynqrdfc{ﬁe e angat]%)ggllpﬁg [ poet hyl ene,

onV|nyI| e fluori a pol ystyrene
Aol Evesitemni ¢ resin (pol yet hyl ene, poI ypropyl ene and

- the aAlp&®Ihin gﬁ;ﬂ&dﬁuﬁpﬁ{éﬁs}&{h&? h2sPULAGL SRS thUPRER, 4

: poﬂsﬂu%gn relzgggrS agdrg light- -transmitting region 9; a water permeation
preventive layer 10 is provided on one surfaces of the polishing region 8
and the light-transmitting region 9 and the light-transmitting region 9

- and the water permeation preventive layer 10 are formed with the same .
material integrally into a single piece.

No specific limitation is imposed on a material of which the
light-transmitting region and the water permeation preventive layer are
- made, but a light transmittance thereof is preferably 20% or more and
more preferably 50% or more at a wavelength over all the range of from
- 400 to 700 nm in wavelength. Examples of such a material include:

. thermoset resins such as a polyurethane resin, a polyester resin, a

- phenol resin, a urea resin, a melamine resin, an epoxy resin and an
- acrylic resin; thermoplastic resins such as a polyurethane resin, a
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l'ight curable resins curable wth irradiation of |ight
such as ultraviolet and an el ectron beam and

phot osensitive resins. The resins may be used either
al one or in conbination of two or nore kinds: Note
that a thernoset resin is preferably cured at a
conparative |l ow tenperature. |In a case where a |light
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- anhydride-neopentylglycol-acrylic acid; a urethane (meth)acrylate
- compound obtained by a reaction between trimethylhexamethylene
diisocyanate, a dihydric alcohol and a {meth)acrylic acid monoester;
- methoxypolyethylene glycol (meth)acrylate; methoxypolypropylene glycol
(methjacrylate; phenoxypolyethylene glycol (meth)acrylate;
- phenoxypolypropylene glycol (meth)acrylate; nonylphenoxypolyethylene
- glycol (meth)acrylate; and nonylphenoxypolypropylene glycol
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enpl oyed by sel ecting according to a |light source or a
wavel ength band in use. In a case where ultaviolet in
the vicinity of i-line (365 nm is wused as a |ight
source, exanples of the additives include: aromatic

ket ones such as benzophenone,
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No specific limitation is placed on a photosensitive resin and any

of resins causing a-chemical reaction by irradiation with light can be
used and to be concrete, examples thereof include:

(1) Polymers each having a compound including an active
ethylene group or an aromatic polycyclic compound intreduced to a
main chain or a side chain thereof, examples of which include: polyvinyl
- cinnamate; an unsaturated polyester obtained by condensation
polymerization of p-phenylene diacrylic acid with glycol; cinnamylidene
- -acetic acid esterified with polyvinyl alcohol; and polymers each havmg a
main chain or a side chain thereof introduced thereto with a
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introduced to a main chain or a side chain thereof,
exanpl es of which include: a parafornal dehyde
condensate with p-di azodi phenyl am ne, a fornal dehyde
condensate wi th benzenedi azodi um 4- (phenyl am no)
phosphate, a fornmal dehyde condensate with a

met hoxybenzenedi azodi um 4- (phenyl am no) salt adduct,

n@kdseﬂmtw@faﬁbﬁeﬁapg%u ch 208 AALIRAGE ¥r8LE: a(3)

%n[:lﬁ each having~a phenol ester iIntro to a
- YUHSRE SPUR: & %C@ﬁaﬁ%l@lﬁ@,r @r@ﬁsogxawpmsrmdm ch
: -2LM1ﬂﬁQhoﬁ%on|b)éﬁ%rrés'iHué\h§%1 ri&?ﬁi(glh’ﬁr ‘gfrPlne residue,

doubl.e bond such” as
816 nlr% Holdgy preidragang sesicdieannd %@wy@@tr@mdtmq
unsat (@ a:cﬂgﬂnmhmmtmﬁﬁg @almgfwﬁb%wgkmr%%p
nme lic.acid in wh Plan unsat ur at ed
| r@ﬁ?%ﬁﬁeﬂa&?’ &P&F’én ftfo%&lql%c At sheread, examples ghwhich
lrﬁﬂtltdé quii‘laftfrrﬁaﬁ:lddl@dé @iﬂdéﬂ'ﬁit@;ﬁnth I dtﬁﬂﬂﬁvibhenylamme a
e at e, and . nov. nmet h) acryl ate. Vari ous
o R BF a8 et St BSrPrealeodber geakenyia@ino)
ho&yhated%formwﬁehgﬁalddntﬁerwédwaﬁtl@%i m de, OIand a ;
n .phen resjin i.do conpoun
B A e PR b BRI sk ShtiCho S‘ém de
- pmlmntqui»amdmmnzmmmmaﬁasémda abhgagd.te is
intr can in co tion Wt
phot IO TERhREs et iing & PRRnPREb e Bkotafead to a main
Imineaverside ahmnlmenmifsa exasiplehel Ivﬂnchdbﬂ@ﬁﬁd@fa polymer in
e_used in,co atlon a
W@I sazl (e}gn n‘%éi ﬁ ?’031 d‘?‘ﬁgg g‘f”@ﬁtsut ﬂ%m tting
{m@@)ml@ylpgr@im mbimedne&@,:rmhmsmueawpbl%%@t?ﬂ Bn
an _in_poljshin i 0 e ter
A A PR bR A RS il e
p(riﬁhnﬁtfaacndlcr anmhﬂdwkdahlargumlammm cdrbon-aatb@s 8i©l‘ub1e
sn1t1 regj,o
bl 1< @08 b0kl Sn chl ORGSR e thA s e h
. CPOXY m@ﬁq)e@tylat;: aadpn:bvodakthmdﬂztwck error during
I A t I
5ge1ji)|5ﬂ(?lﬁn SR dE RS DT HIdeL Sndlo BRh ST,
ofgarmdes,i Idhotmeusnmveappbzlamidangude,gand combiRhebhadf a
i ah & BAS0 LBnpalBEd caih bEGsRE,  MufbvEE "l tpoxy

I n physical proper
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- pobymggrizationomjtinten, %tlll moreover, natural rubber synthetic
-rubber or cyclized rubber can be used in combination with a bisazido
compound.

A material in a light-transmitting region is preferably a material
more excellent in cutting property than in polishing region. The term,
a cutting property, means a level at which the material is removed
during polishing or by a dresser. In the above case, the
. light-transmitting region does not protrude from the polishing region
and a scratch on an object to be polished or a dechuck error during
- polishing can be prevented from occurring.

A material used in the light-transmitting region is preferably a
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Theorgani ¢ i socyanate includes 2,4-tol uene

dii socyanate, 2,6 toluene diisocyanate,

2, 2' - di phenyl net hane dii socyanat e,

2,4' -di phenyl met hane dii socyanat e,

e o A O
L l;SOCYana en I11.LS Yy y
geﬁis"&c Pl shlg*gp Visier\ BHoReEToRy. x

‘ pdeﬂesa)bbeansai polmhexlam&é h&kﬁﬁ@oﬂtﬁoﬂ@%&’@ﬂﬁh ht scatterm due to
i cycPohexy Fane

di t
afe 3 S6ERAR Al AR Rnd diigh i webt esiotRge. may
be us’Ebleq:icdjmreIhaae resif Xbuisrisés Fﬂg)@hnﬁﬁt’i h@@fa
. {
R N
andla chaircekmler(tri functional or nore)
I As .th i f t I
 Poon, EHEYERRNE SBMMRNRRSInddEr &M oleni dustriansis
o QEHMHSDIECHI)SCmyanats,eE Jgésilphengﬂmstima&m diie
de

Q’QK‘ZéraéﬁHgﬂ?lﬂéQ&#%%?ﬁS&é?% R e T —
,t5h@aphth qlmmjyaolatempqalpmhylleﬂe@myﬁna@ém@upﬁenylene

S P S DTt

eaS| I %/ l'g}g
Epe lsamiangtct ﬂ 4<¢ythémdaarsdnya¢5mtrmteponpound

| __4 Ihﬁi gfﬂ ISH r esen s dd% (%é;all%%et ?Sé)%}q%lﬁﬁde,é %Gp{épgt]e ete.

pol'y
hysgcsiay beo rtgs@ t@pnpoiw 8 muamrescffrﬂmﬁobynqn@l mw ene

adi pae, ue&bbée&t t1§‘?%<¥&?i€ 83 l?%%‘%@gf onfy FRi G hate

. y reaction
g comp%aésdi@@rm @W%buéladiscp@hyhipmlmm mmf\mtdnonal or
t I an
A g Rte b SRl LB B AN A e
comipeundps e Pesmastet a(mrnefa@tunfgﬂ byeBapsrultd.pgnd a series of

Cdi | d

a fs@@%‘%?%%?%‘é%%?g“@‘f‘%?@ IR BegR R S BRafigte
.{A%@C SRl GPTROTSSIG ﬁrpdsqmmmimavmlahlmr yBecause the
. f

o e Ry bty RS S rEnd, WA AT g i
o -SW%e%ﬁwa HI§ROWBNEG UB asikyi @erﬁe dhyapalymeicyahsoe | |
- colu 66 Bt YRIGUbI By BBt N AR LU ey 01 -

]P (gpyl ene ¢l
CORAUNG. - hexane di ol , neopentyl gl ycol ,

-1, 4- Th@llﬁgﬁxﬁﬂﬂe&hﬁ?l\ﬂ@i%ﬂt’polyol includes polyether polyols
represented by polytetramethylene ether glycol, polyester polyols
represented by polybutylene adipate, polyester polycarbonate polyols
exemplified by reaction products of polyester glycols such as

- . polycaprolactone polyol.and polycaprolactone with alkylene carbonate,

polyester polycarbonate polyols obtained by reacting ethylene carbonate
with a multivalent alechol and reacting the resulting reaction mixture
with an organic dicarboxylic acid, and polycarbonate polyols obtained
‘by ester exchange reaction of a polyhydroxyl compound with aryl

- carbonate. These may be used singly or as a mixture of two or more
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3-nmet hyl -1, 5-pentane diol, diethylene glycol,

triethylene glycol, 1,4-bis(2-hydroxyethoxy) benzene
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roups, of "t He organi c 1 socyanate

B ?Jéﬁaqo @F‘?ﬂj Fhd ghusttie pwyarmm 1sdvloudee1 prefexably in
-such a range that the physical properties and light transmittance are
- not deteriorated. When the compound having an aromatic
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.

The proportion of the organic isocyanate, the polyol and the

chain extender in the polyurethane resin can be changed suitably

30




group) in the polyol and the chain extender is
preferably 0.95 to 1.15, nore. preferably 0.99 to
1.10. The pol yurethane resin can be polynerized by
known ur et hane- maki ng techni ques such as a nelting
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- det&Y'oPReflected light becomes significant due to light scattering, thus
reducing the accuracy of detection of polishing endpoint and the

accuracy of measurement of film thickness. Accordingly, gas contained
- in the material before mixing is sufficiently removed under reduced
pressure at 10 Torr or less. In the case of a usually used stirring blade
- mixer, the mixture is stirred at a revolution number of 100 rpm or less
s0.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
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Though no specific limtation is placed on a thickness
(d) of a light-transmtting region, it is preferably
that a thickness (d) thereof is equal to or less than
that of a polishing region. To be concrete, a
thickness (d) is on the order in the range of fromO0.5
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The method of suppressing the scatter of thickness includes a
.method of buffing the surface of a light-transmitting region. 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
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| ayer, a thickness thereof is nore preferably on the
order in the range of from0.01 to 1.5 mm while in a
case where a cushioning effect is inparted to a water
perneati on preventive layer itself without |[|amnating
a separate cushion layer on the water permeation
preventive |ayer, a thickness thereof is nore
detastioradtgummeyt he order in the range of fromO0.5 to 5
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or more thereof. The material for forming the polishing region may
have a composition identical with, or different from, that of the
light-transmitting region, but is preferably the same material as that of
the light-transmitting region.

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

The polyurethane resin comprises an organic isocyanate, a
-polyol (high-molecular-weight polyol and low-molecular-weight polyol)
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be mentioned.. The nunber-average nol ecul ar wei ght of
the polyol is not particularly limted, but is
preferably about 500 to 2000, nore preferably 500 to
1500, fromthe viewpoint of the elastic
characteristics and the |like of the resulting
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‘The proportion of the organic isocyanate, the polyol and the
chain extender in the polyurethane resin can be changed suitably

- - depending on their respective molecular weights, desired physical

properties of the polishing region produced therefrom, etc. To obtain
the polishing region excellent in polishing characteristics, the ratio of
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descri bed above. A stabilizer such as an anti oxi dant
etc., a surfactant, a lubricant, a pignent, a filler,
an antistatic and other additives my be added if
necessary to the pol yurethane resin. The pol yurethane
resin is preferably fine-cell foam When the
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sili K% Econe %ased surfactant is added to an isocyanate-terminated -
prepolymer and stirred in an inert gas, and the inert gas is dispersed as
fine cells to form a cell dispersion. When the isocyanate-terminated
prepolymer is in a solid form at ordinary temperatures, the prepolymer
-is used after melted by pre-heating to a suitable temperature.
(2) Step of mixing a curing agent (chain extender)
A chain extender is added to, and mixed with, the cell dispersion
under stirring.
(3) Curing step _
The isocyanate-terminated prepolymer mixed with the chain

. extender is cast in a mold and heat-cured.
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surfactant -contai ning i socyanate-term nated prepol yner
to formfine cells with the inert gas, known stirrers
can be used without particular Ilimtation, and
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tw n-screw planetary. m xer etc. The shape of a
stirring blade of the stirrer is not particularly
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conditions, heat is not immediately conducted to the reactive
components, and thus the diameters of cells are not increased. The
curing reaction is conducted preferably at normal pressures to stabilize
the shape of cells.

-In the production of the polyurethane resin, a known catalyst
promoting polyurethane reaction, such as tertiary amine- or
-organotin-based catalysts, may be used. The type and amount of the

- «catalyst added are determined in consideration of flow time in casting in

a predetermined mold after the mixing step.
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nol ded articles. The polishing region serving as a
polishing layer is produced by cutting the above
prepared pol yurethane foaminto a piece of
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slurry desirable.
The method of forming the depression and protrusion structure
is not particularly limited, and for example, formation 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.
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t hi ckness includes a nmethod wherein a bl ock of the
fine-cell foamis cut in predeterm ned thickness by a

slicer in a bandsaw systemor a planing system a
met hod that involves casting resin into a nold having
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'Fig. 4 is a schematic view of a structure of the polishing region 8
- provided with an aperture 11 and Fig. 5 is a schematic view of a
“structure of a transparent member 12 into which the light-transmitting
- region 9 and the water permeation preventive layer 10 are integrally
formed as a single piece.
Methods for forming an aperture in part of a polishing region are

exemplified as follows: 1) a method in which a resin sheet with a
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thereby formthe aperture. Note that no specific
limtation is placed on a size and shape of the
aperture. On the other hand, nethods for fabricating a
transparent menber into which a light-transmtting
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integrally formed as a single piece are exenplified
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- other, thereby engb?ing a polishing pad of the invention to be

manufactured. :

A method in which a double sided tape is sandwiched between
the polishing region and the transparent member, followed by pressing
is exemplified as a means for laminating the polishing region and the
transparent member one on the other. Alternatively, anradhesive may
- be coated on a surface, folowed by adhesion. _

The double-coated tape has a general constitution wherein an
adhesive layer is arranged on both sides of a base material such as a
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pol i shing pad by means of a cast nolding nmethod. A
polishing region 8 in which an aperture 11 is forned
is fabricated by neans of a nethod simlar to that as
descri bed above. Then, a release film13 is
tenporarily attached to the polishing surface side of
the polishing region 8, which is placed in a nold
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sl %gaﬁ%éﬁno'?%éff‘ecﬁv@]&@tqmﬁi nis also ‘preferably

adopm@theﬁhléﬂﬁfa@hﬁnggﬁ{aﬁaa' 1%:&51?%&&&&1 Y& foft

| ler in size than t ol i shin |onsotéatth
_poggﬁ}% r@@opexgp@r@@ ARpsruraformed thereln is fabricated and then,
a water permeation preventive layer formed with the same material as a

light-transmitting region is adhered onto the rear surface side of the

- polishing region. ‘A double sided tape or an adhesive is used in
adhesion. However, neither the double sided tape nor the adhesive is
provided in a portion where the aperture and the water permeation
preventive layer. Thereafter, a light-transmitting region forming

- material is cast into the aperture to cure the material, to thereby, obtain
the light-transmitting region and the water permeation preventive layer
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side surface of the water perneation preventive |ayer.
In the later construction, a slurry can be prevented
fromintruding into the inside fromthe side surface
during polishing with the result that separation

bet ween-the polishing region and the water perneation
preventive |ayer can be prevented. A polishing pad of
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- . .preferably softer than the polishing layer.

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

Means for adhering the water permeation preventive layer to the
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transm ttance that a detection precision for an
endpoint is affected. 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
nonwoven fabric or a film. The conposition of the
adhesi ve layer includes, for exanple, a rubber-based
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ided ta suc ow , ansmi nce

BT BePatet SRS Iutel St el ot Fetailil apmt BRCatps che dtter

- permtzfmm mreﬁ@nthmda hwemd ehoioigstdohNapegban Heedifferbhe in

e .as the ti erein.
coPBaIcHF 4B Colfpesieiitolits edisntl o lihe s
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‘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.
(Second and Third Inventions)
A polishing pad of the invention has at least a polishing region, a
light-transmitting region, a cushion layer and a water non-permeable
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i n physical properties. Especially preferable is a

pol yuret hane resin controllable of |ight scattering

due to dressing marks during polishing and high in

wear resistance. Raw materials for the pol yurethane

resin is the raw materials simlar to those of the
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phosphate, tri(2-ethylhexyl)phosphate and tri(2-chloropropyl)phosphate;
. glycol esters such as polyethylene glycol ester, ethylene glycol
‘monobutyl ether acetate and diethylene glycol monobutyl ether acetate;
and -epoxy compounds such as epoxidized soybean oil and epoxy
aliphatic acid ester. ‘Among them, preferably used is a glycol
ester-based plasticizer containing no active hydrogen from the viewpoint
of compatibility with a polyurethane resin and a polishing slurry.

43



pol yur et hane resin. The pol yurethane resin can be
produced in a simlar nethod as that in the first

i nvention. The nmethod of preparing the
light-transmtting region is not particularly
limted, and the light-transmtting region can be
prepared according to nmethods known in the art. For
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pr ef Bpaseitic damifation 1s placed on both of a material of which a
- polishing region is made and a manufacturing method therefor and the
material of which a polishing region is made and the ménufacturing
method therefor are similar to those in the first invention. -

. No specific limitation is placed on a material of a water

non-permeable clastic member and any of materials may be employed
-as far as they can impart water resistance and elasticity and a hardness
lower than a polishing region and a light-transmitting region, and
examples thereof include: a rubber, a thermoplastic elastomer and a
composition (a pressure-sensitive adhesive or an adhesive) containing a

water non-permeable resin such as a reaction curable resin.

44




silicone rubber, acrylic rubber and urethane rubber
fromthe viewpoint of adherence to materials of a
polishing region, a light-transmtting region or a
cushi on layer. Exanples of the thernopl astic el astoner
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of a_concrete exa e thereof below. Fig. 8 is a
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concrete exar&p a cushioh Tayer |s adher e
also be properly added into a water non permeable resin composmon

a

-Examples of the crosslinking agent include: a silane compound, a
polyisocyanate compound, an epoxy compound, an aziridine compound,
a melamine compound, a urea compound, an hydride, a polyamine and
a carboxyl group containing polymer. In a case where a photo-curable
resin is employed, a photo-polymerization initiator is preferably added
thereinto. In addition to the components, various kinds of
conventionally known additives can be added, such as a tackifier, an
age resister, a filler and a catalyst.

No specific limitation is imposed on a method for manufacturing: -

a polishing pad of the second invention and various kinds of methods
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pol i shing | ayer 19 having a polishing region 8, an
aperture A (18) for providing a light-transmtting
region 9. Then, part of the cushion layer in the
aperture Ais renoved to forman aperture B (21)
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In the methods for manufacturing a polishing pad, no specific
limitation is placed on a means for boring the polishing region and the
cushion layer, and, for example, a method for boring them by pressing a
tool having a cutting ability, a method using a laser such as a carbon
oxide gas laser and a method in which a work is cut by a tool such as a

- bite. Note that no specific limitation is placed on a size and shape of
the aperture A.

Though no specific limitation is imposed on a width of an
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light-transmtting region occupying in the polishing
pad. If a groove wdth is less than 0.5 mm it is
difficult to cast the water non-perneable resin
conposition into the groove. Beside, since a strain or
a dinmensional change occurring in the
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cotRYEld Bghinfe BRIYACt portion. In a second concrete
. exanple, a cushion layer 20 is adhered onto a
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light-transmitting region on the aperture B. Thereafter, the water

non-permeable resin composition is coated over a contact portion
‘between the rear surface 25 of the light-transmitting fegion and a
section 26 of the aperture B to then heat the composition, irradiate the
composition with light or expose the composition to moisture, to thereby
cure the composition and to thereby form the annular water
non-permeable elastic member 23 covering the contact portion.

In a second concrete example, a cushion layer 20 is adhered
onto a polishing layer 19 having a polishing region 8 and an aperture A
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- coated over a contact portion between the rear surface
25 of the light-transmtting region and a section 26
of the aperture B to then heat the conposition,
irradiate the conposition with |ight or expose the
conposition to noisture, to thereby cure the
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llnhﬂﬁuéﬁsl@ﬂacé@)é%fa'rﬁeéﬁg for WBkHY the polishing region and -the
- cushion layer, and, for example, a method for boring them by pressing a
- tool having a cutting ability, a method using a laser such as a carbon
‘oxide gas laser and a method in which a work is cut by a tool such as a
bite. Note that no specific limitation is placed on a size and shape of
the aperture A.

Contact widths of the rear surface of the light-transmitting

region and the section of the aperture B with the water non-permeable
- elastic member are preferably in the range of 0.1 to 3 mm and more

- preferably in the range of from 0.5 to 2 mm from the view point of an
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is simlar in the first invention. Means for adhering
the polishing region to the cushion |ayer include:

for exanple, a nethod in which a double sided tape 24
is sandw ched between the polishing region and the
cushion layer, followed by pressing. The double sided
tape 24 is simlar to those in the first invention. A
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and the like) and an epoxy resin. The materials may be used either

. alone or in combination of two or more kinds. Note that it is preferably
to, as a material of the light-transmitting region, use a material similar
in physical properties to a material of which the polishing region is
made or to the polishing region itself. Especially desirable are a

- synthetic rubber and a polyurethane resin capable of suppressing light
scattering in the light-transmitting region caused by dressing marks
during polishing and high in wear resistance. '
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light-transmtting region high in light transmttance,
preferably used are acrylonitrile-butadi ene rubber
and/ or pol ybut adi ene rubber. Especially preferable is
a crosslinked acrylonitril e-butadi ene rubber. Raw
materials for the pol yurethane resin is the raw
materials simlar to those of the first invention.
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adverse possibility. to cause water leakage (sturry leakage).
A dispersion of the thickness in values of a light-transmitting
region is similar to those in the first invention.

No specific limitation is placed on both of a material of which a
polishing region is made and a manufacturing method therefor and the
material of which a polishing region is made and the manufacturing
method therefor are similar to those in the first invention.

No specific limitation is placed on a thickness of a polishing
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in predeterm ned thickness by a slicer in a bandsaw
systemor a planing system a nethod that involves
casting resin into a nold having a cavity of
predeterm ned thickness and curing the resin, a nethod
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- . is adhered onto the cushion layer 20 and a light-transmitting region 9 is

fittingly inserted into the aperture of the polishing region 8 to thereby
adhere the light-transmitting region 9 to the former double sided tape.
-In a third concrete example, as shown in Fig. 12, a polishing
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doubl e sided tape 24 to the rel ease paper 27 are bored
so as to forman aperture with a predeterm ned size
so as to coincide with the aperture of the polishing
region 8. A light-transmtting region 9 is fittingly
inserted into the aperture of the polishing region 8
to thereby adhere the light-transmtting region 9 to
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In the methods for manufacturing a polishing pad, no specific
 limitation is placed on a means for boring the polishing region and the
cushion layer, and, for example, a method for boring them by pressing a
tool having a .cutting ability, a method using a laser such as a carbon
-oxide gas laser and a method in which a work is cut by a tool such as a
bite. Note that no specific limitation is placed on a size and shape of
- the aperture of the polishing region.

. No specific limitation is placed on materiais of a cushion layer
-and a double sided tape and an adhering method, which is similar in

52



No specific limtation is inposed on materials of a
polishing region and a light-transmtting region in
the invention as far as the polishing region and
light-transmitting regi on have a concentration of Fe
of 0.3 ppmor less, a concentration of Ni of 1.0 ppm
or less, a concentration of copper of 0.5 ppm or
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means of ‘a .
- photo-dimerization type photosensitive resin using a photo-dimerization

CC

R

reaction of a functional group introduced into a side chain of a linear
- polymer, and a photo-polymerization type photosensitive resin using a
photo-radical polymerization of an olefin, a photo-addition reaction of a

- thiol.group to an olefin and a ring opening addition reaction of an EPOXY

group and the like.

In order to reduce a metal content in a polishing region and a
- light-transmitting region, it is preferable to decrease a metal content in
raw materials used in synthesis of the resins.

-~
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met hod, but, in the invention, the polyner is
preferably produced using apparatuses or appliances
each having no nmetal surface or a chrone plated
surface in contact wwth a raw material and/or a
reacti on product therefromthrough all the production
process thereof. A production process for a polyner
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preferably a transm ance nore
SUKB§6§H 0f Fefgsin and a ceramic, a surface of an appliance on which a

-non-metal coat is formed and the like. Examples of a non-metal coat

- include: a resin coat, a ceramic coat, a diamond coat and the like, on
which no limitation is imposed.

No specific limitation is placed on a resin of which a coat is

made and any of resins for coating excellent in anti-corrosion and

~extremely less in metal contamination may be adopted. A fluororesin
is preferably used because of especially being excellent in anti-corrosion
and extremely less in metal contamination. A concrete example of a

o4



wavel ength region of from400 to 700 nm If a |ight
transmttance thereof is |ess than 10% a tendency
arises that a reflected light is weaker due to an

i nfluence of a slurry supplied during polishing or
dressing marks to thereby reduce a detection precision
of a film thickness or cause detection of a film

fltibieress ss P@Abemdmabﬂde&le liesi rabl e as a materi al
t her epf |s a thane resin _capable o
suppr &“ﬁlg aﬁ'i\éu %’5 the Myeem hage Ppgﬁhu%g Eeginnangg
hg]e’gmsinﬂ:tmg redi®@ssi ng marks during polishing and
he

o b Sk S I A e el i tade Bas
prdfesablpfa h%ht tnarr&iml itbanedd bONO0%Aop ehyFeir é&hbﬁtﬁlﬁrement
e for ape.resin ei ther a
- whYGeHE Foblon O 4o Gt 6318’3%%}1@%#@&6@
thegeohis legs ethahyh@%, rmtdmibnoy adﬁse:htl@@t asefiyeredl Bght is
mer i.s nt hesi rom an ani ¢
whEL AESY Bt SRRLIAEL oFS, SRRl Replfeg droman ordanc
dressing orankist to ﬂlm‘hbyrredmerajdetedtmﬂ bﬁeqiﬁmmbiymﬂlm
d d
R O e o e
' DWS@EIG @taahnmnrhalatlmmbﬁuea pnlpugdfﬂhamt ®@sin capable of
| %ﬁ%ﬁ%&@ﬁ%r Escbibol}h GRTRERET S SRl FediSAd Lo
drgsping nmksaimmnglpairsmhgcaml pka&:ldﬂht irBeshressisitants.
pr ef é\?lrﬁaféh §%f" tﬁg X Eeth %exle’ F‘? 1'%'37;‘1'&% ?{ﬁ aﬁlda&%nals

like yure awrraerla
Sl%lﬂﬁﬂ“at@ethm@fdﬂieaﬁlr'ﬁtlewﬁahonot her than a netal or

cur  eRBlEhEHlpation HEPedube e R IFUARNAR X Lag e
eithiera paepolyrmeremsithod|assa one simtallned:bud emd préfenable is the
-pr%?@fﬁh@r n'fé?:ﬁloﬂai?]hc\%%&'i a?P%%r g%&eiéﬁé 4385 5;1t9c13:‘[Jl g)éf)‘mgr is

|l ymer such as a ane are us
' SYP&E‘?‘\F@Q@ dEp1R am Oﬁﬁ%m%lsﬁ)pﬁmlabﬁeand@\polyul incddwance,

fol?é\ﬁréﬂ Hyha %aéﬁ@nldfﬁﬁ a ERBRS! Q‘:éﬁ/d qﬂ 1{1{ og}éébelym

h&;g\fo' nt_of anticorrosion or Wor K
fuBPlyaBsHeane rEsia isl prasiicest weth asimiymaafsthm gkssel,

'ag{t@tﬁﬁbmc%%saﬁ& %eéaét?‘n %@éél' @e@aﬂﬁi L, 220P g@%%éog{t into

and . |nce appliances or appar

F
: dlrgfc@ wogp(g@@thwlqhq’g}@e gommn@ms ahf eica reection praguct thereof,
is ﬁ?éi%h‘l@!y ﬁf&‘éieaofr &%&‘étegfhm{t%&‘ Ghahhg Exgéﬂa? IS &Lroﬁ% ated.

peel ed Off durin uction i s m xe
Be eé’r’ 155 Breigrablégior o apwetplingiessel, eofilte Samcbthe like for

a. pﬂlyhﬂéltﬁe[heofa@ MBial, Ba3Hith é(‘%rféi%ulﬁl%ﬁe' JEL GRS

taI -concentratlon in araw materi
ottty IR R wesaher chremerplsigda Besides: it & preﬁ'ﬂmleld: to wash

suHfiiced oTRBkiRR8EEaRl the like with an acid and an alkali extremely
less in metal concentration therein.

- Appliances or apparatuses used in production of a polymer such
as a polyurethane are usually fabricated with metals from the viewpoint
of a strength or the like. Especially, used from the viewpoint of
anticorrosion or workability are iron, alumihum, copper, zinc-plated
- steel, stainless steel (a stainless steel is .generélly an alloy composed of
Fe, Ni and Cr). - Since the appliances or apparatuses are brought into
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appar atuses havi ng surfaces brought into direct
contact with a raw material and/or a reaction product
therefrom and made of a material other than a netal
or chrone plated. The nmethod of preparing the
light-transmtting region is not particularly
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- slurry containing additives such as abrasive grains is collected in

- depressions and scattering and absorption of light occur, which tends
to affect detection precision. A surface of the water permeation

- protective layer-has also preferably no macroscopic surface depressions

and protrusions. If macroscopic surface depressions and protrusions
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light-transmtting region is nore than that of a
pol i shing region, an adverse possibility arises that
causes a scratch on a silicon wafer by the action of
a protruded portion during polishing. No specific
limtation is inposed on a material of which a
polishing region is made and a fabrication nethod,
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A polishing region is preferably provided with a depression and a
protrusion structure for holding and renewing a slurry. Though in a
- case where the polishing region is formed with a fine foam, many
- openings are on a polishing surface thereof which works so as to hold
the shurry, a depression and protrusion structure are preferably
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- thpahididis @Bﬂnﬁh@&ihﬁﬁl@ AYibAhHRG s[ﬁ'ﬁ.&,nopﬂ% 11shm%1realon
ht ransmttjn pglo andf, for exa
is QE‘%%%# gonesibhin pgdpitial siagsto &plib‘shm&@‘r@ dresser having
| abmewe@amb bheigindnd depositsdiordupad tﬁ%@@éﬂ“ Bt t9e any
the first fifth inventions is used for
- POB‘F’BH&% F‘E%‘PPO?]%‘%M%@EFE%?&S@ Cﬁ?ﬁ? abgve Feq@ives a longer
. dressihgatmeftoaredy &5 effi:i C?Det B&ﬁct15ﬁanp| es of the
obj egt. tghﬁgoli1 ed in ti.cal materials such
as a AN VT 8 Y E@C‘?rpf fdro 183‘11§1g| neginh whfained by
‘ shtm@laﬂ:ﬂoclg 6 eanpﬁétlwteﬁﬁ'@ﬁehd ngkﬂﬁies% ol %aﬁea li?%kéﬁ{;ﬂlﬁé%{ as a
ma_dis a har and a materi al
m%%g%%ﬁl él%af(ﬂgpﬁ%%agn (ﬁ t-?nckness values in the
- polishing region. In a case where buffing is adopted, a polishing belt,
for example,-over which abrasive grains are fixedly spread is used for
‘the buffing, wherein preferable is a polishing belt less in metal content.
No specific limitation is placed on a method for manufacturing a

- polishing pad having a polishing region and a light-transmitting region

~and, for example, a method according to the fourth invention is
exemplified as the method therefor.
A polishing pad according to any of the first to fifth inventions is
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required such as a information recording resin board

and an MEMS elenent. A polishing pad of the invention

is effective for, especially, polishing a silicon

waf er and a device on which an oxide |ayer, a netal

| ayer, a low dielectric (lowk) layer, a high

dielectric (high-k) layer and the like. In a case
ugpe der p @mrﬂa@@m@fef aleprassions uoid protfusions ed 4 surface of an

oBR% "EQ 5REh&gYi EgahprQQ lole %H\@ QJbéQ@tlr {SBEe g)o‘ilfs eﬁr}nclude

insul ating |ayer_ an or ne
opdfprkmniariady sueheas afrasmpingsa selletdngimiubgta sijicon wafer

ub&d 6r aWirfifkorRIURIE deliR; 8 n%lh%@ réu‘?f&'tfﬁe%r% ?%sﬁ‘la display

stream _ include: organic a I norgani ¢ nat er S eac

anga hgrd disk anél%m&ue@al o ehight hlginauefat:g dlatnnes éof
rd%ﬁﬁtétg stichox®h 19&@&&5&61’19‘&8 tr%"fesnh o 8”:51?& CMEMS

an | ss time o curring ron1re ucti on

elﬁﬁlf‘ant difs P&Hébl%pﬁéeﬁ erigyentiosnisaeijeciiy chiaghespecially,
poIndlEieliodd isPlfcdii wféifelS BALCH H@U&%an GHicH %% o% [é}e‘f" a metal

exanples of the sul ati ng a% [ ncl
lapfﬁfag?? Loy efiel %tupa( Q) flﬁY‘?ﬁ: i%h aglhéfedﬁcww [l'ﬁghs]é)c]taﬂféﬁ and
thandket he i ke. Exanples of the netal |ayer include: a
coppelr | ayer, an alum.num|ayer, a tun ten Iayer and

ot herllt 2 FRSEVASEE £ SUFArS! semlsgndalc afetsed fer a
- selmidolrﬂd&mbr u@bﬁfecgrm@mecprpbnélﬁad hk€anl ﬁhs@wﬁﬁg w@w §nd a

t al er .is | oyed, barrier layer is_provid
miierer Xrdion S peonduniy wisr. o fo@mples o the -
insuiatiag layer, SNI@ioMﬁsdm@e&)fSA BilicorleRidd As ﬁ%l'&ﬁﬁ iRk ARd

sus nsi on e use ar .

i SRE TS AT eoREnls EratBialieneh bt cp dudotri
coﬂmant aaﬁdi lsl foim whkeéof Isavigki égﬁﬂe&r dggg%@i@@%%@% bré
ague ensi on c n |
SR, RbEA Rate ol el ‘3@%?%?%%% frqrg;reguction in a
distooredbegv¢en &rlkest’ldc@fmpaﬁyﬁbg e@ghélouh@op@dmﬁ rblqca I'n.
is a  sili

wher e. an.obj ol j shed n
- sepuieRRARCIGT Eirthil %ﬁ%ﬁﬁ%@ &2 q?eth&qlaébl&%t@gﬁawron
é 1nchniea|Sﬂ‘Ingm Biterlager mﬁﬁldithi@ fi&ﬁtiep@ i“méﬁdl Wrir i \Ms;ectmn and
[ ene n a cas ere an
IS ERSmBIOE or Tne SRt Uit iiget P hatin dar o, 4
.alundaumfl laymﬁtaar;uﬁgsﬂ&na&yaﬁ aaaldmthmm whithnget fomed as a
e r~the |ike s an, aci
piGBPH sl DhBfascsiS iR REeodnefidind dellisth
cash iv;:lmezaebaanet/ai lgyei is empio?fdd,ed b?lrmelagreﬁllilé @Jgob@eelr thereto,
r asy to suffer a damage called as a
Wﬁl%h 1@‘3%3!) O&i%gjéedgl so arises where polishing is
per f Nmepetvﬁibﬂlmntaamxmszpmmdm assimt'y secloint polisiigig and

an urlflsg%{ i ve %rg 2&1368' Ar'ss 1 ﬁ{ohsehg eékoébr}%gt mel €a
polished for planarlzatlon In a case where a silicon wafer is polished,
employed are aqueous suspension containing SiOz, CeOaz, Al2Oa, ZrOs,
MnOg and the like. An abrasive grain is altered according to a kind of
an object to be polished. In a case where an object to be polished is a
silicon oxide on a silicon wafer, an alkaline agqueous solution containing
Bi02 or a neutral aqueous solution containing CeQz is generally used.
In a case where an object to be polished provided on a silicon wafer is
made of a metal such as an aluminum, a tungsten, copper or the like,
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in drops for the purposes to reduce a frictiona

resi stance between a wafer and a polishing pad, to
decrease scratches and to control a polishing

vel ocity. An enornous influence is exerted to a
polishing quantity of an object to be polished by a
pressure pressing the object to be polished against a

elpXed iy apaacidic agrerasisplutiondhiat waof oxidiee thehimegal layers,
itaghRth apPhGie heiRPhRELdlLde hAbL Sheddisalt mﬁ flibeile and

attached, relative to a polish |ng platen on
e&3¥ Fa AT sadamagr callad, anaresradchThease ailse pyises where

pUBsRRId 3% %é‘ﬂohﬁ%dﬁﬁﬁﬁ% %cﬁﬁ@ éﬂ%ﬁé&ﬁf&%hﬂ&ﬁf’%&h@n{ﬁg 2o

EI nd o ohject to be poli
T%ﬁlv‘?y gawal c drlishiBameEb Berlopmeg while asnslecsantis added

iradréss Fandes parpaééssm ﬁ@d@é@ﬁt&wﬁo@m Bsidt@h 8P tween a

atl bl e W|t each other. Since pol'1 shing surface
' WB?C £33 BAlSRINgRa st AEetanss Wa‘é?he&‘oﬁ}lédp qagtpel a.
@i@émsﬂgeﬂalb@ltyhereby degrade polishing characteristics,
_ pr ef erab 0 S ress an effect. of snoothjing a
| poI i é%?ﬁg‘oﬁ&aou%i'éfﬁﬁb?%%é) exgrtpd dorpREghing Auaatity of an
ob]echa]n m@olmdwaywpk@meqmagi@tm bijdeEtG beafnohshed
i amon

ar_intervals, by a esse

ﬂ# g Rdishipedrad of @d"e%'gw gglo e HERROHSBE s
-.whmrcttmmk bgaé_lgﬁ t0i Iscs bgghfe@ 1@&1xeﬁn>pbtmma %élat%tetcﬁé]d

e_ne 0 in ctor
piifihihtSflate Sp Vo ihe shbshive dais Firdismaheatar The
| relatm‘aft aeﬂpgmydaf ad thb q&lmsﬂks)uird:age dlffer&@iltleﬁi&bh Paind o a 1%1nd of the

of e a polishing a at u

o R R AR RS s PR i
arpaicdledtedgspad td,readsn |app®1h$dlm@1g5¢1aﬁﬂ’futjf a%u §m€m§§§ad)

r sem conductor wafer 4, a backing
CO?rnH{);gfrlba g}eﬁﬁﬁfodlflﬁ{y pressurizing the wafer, and a

nechamsmaopohﬁemg sgrfaoe alfapblishihg phe 19@&1&@67&1@@ PRGN

ted ta
ofodid b S GEURTRDS debode S TRl h s iR, it i
prafedabhets g uppqure7 ssgnseffout sgneoﬂ;mt‘ghal ?@lﬂ&hhﬁlg Hﬁt i ng
r.ra SucC a Ssni n

EEhAbles b fonfiaf iHENAR S dichtiaioal fieebpcl e
o r@$%ngbﬂlquﬂtmddbylt rognlardnecavaignged desier 6A Wbﬁlﬂsldﬁ@mond
- pakAcRRT CLRE odURERUAPT LA l%ggﬁﬁﬂgoq RuRhoYd SRALLT

: dlwdubondmn%a@olmhﬁng smrﬁagm amsﬂ thbﬁd{-qaol i shing pad 1.

R L ST e A P
- appanfidbhdoe not pasticedarly ilanigetl] sheldadphpushim@ig.t1, polishing
is 89Ad08ted iS5 Q}Qéuhf)tfé %9 &ﬁglgla Vﬁdoiighing apparatus including a
polishing platen 2 for supporting a polishing pad 1, a supporting stand
(polishing head) 5 for supporting a semiconductor wafer 4, a backing
material for uniformly pressurizing the wafer, and a mechanism of

- feeding an abrasive 3. The polishing pad 1 is fitted, for-example via a
double-coated tape, with the polishing platen 2. The polishing platen 2
and the supporting stand 5 are provided with rotating shafts 6 and 7

- - and arranged such that the polishing pad 1 and the semiconductor

wafer 4, both of which are supported by them, are arranged to be
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al kaline or acid slurry fed thereto. Protrusions on
the surface of the sem conductor wafer 4 are thereby
renoved and polished flatly. Thereafter, a

sem conductor device is produced therefromthrough

di ci ng, bonding, packaging etc. The sem conductor
device is used in an arithmetic processor, a nenory

= Opposm@tawplchsot}ﬂder eiI‘hafmqbporttmg Eeanpbes pﬂolvitiéd &htma

pI‘&PS Egiﬁ% rhgélll&gxs%] ?o %gt hg‘?}CPPaHﬁi?r W, 4 against

I nven S are eSCH
ﬂ&aﬁbsbm@pad IA/erEOIrrpahahHrg,lthetltrﬂzs‘Iﬁhquaﬂm @eaxié the

PR TR P a P B AR o PhfATEL B L6 % S rauctor
. Wﬁrf@'r%tl@ mhgﬁﬁdd:ry pashizg it agamssahplpmlfscbnngqmlm anitht
algilfallgie Q@idcﬁld %@ﬁgéxeéto The sanple was fixed on a

ass lameters of all cells in an
ar bi t}?léﬂﬁ]uﬁﬂ@@lsmn e Lz faneof thersemécandietter v afed 4Jare

t@%e?ﬁﬁgﬁhdjzs%gkﬁé gﬂi{sh%g)gﬁa@ga' 1hlcafid’ SBANLALILEY
¥ ‘?:‘@F‘F lﬁjpﬁ%'tl@?d ﬂ(lﬁﬁ&me d@m,l bmzadg:@\paok)agmg ete.
ThE kATt Hedu s i 1§ or gL g%% t?’x?llzgtlcé g‘, %%emory
po enxg’ §'cm

reglon cut out In the
e(3th| ckness: arbitrary) was wused as a"sanple for
nmeasur enent of specific gravity and left for 1"6
hour in an environnment of a tenperature of 23+ 2C and
Iﬂtﬁ’i?%ity of 50%% Measurenent was conducted by

Usi NHérepRekeF, thedt dples ﬂiﬁéﬁﬁﬁh%rtfl{é%ﬁ%&%ﬁ%nd effect

. :fﬁépgt.rtorl Measur enent ~o
0 h\}@ngéﬁ&ﬂﬂﬁ aregaseibed aBvshation iterys én the
E6RDR: 31@@;7 wehre rﬂ@h‘sﬁ?éd‘%&ﬁ@'iﬁﬂow%% L@RhakFansm tting
n

a foam | ayer or a water -permeable el astic
@@%ﬁ@?ew’%ﬁ@mﬁag@ selldigmetednk2 cm (thi ckness:
arbi ¢y pbuéhi@is eﬁi@ﬁ ARt BaiAlBh8 Hehs TRAS U5 SRRt Pg?ﬁi;by a

hardness and 1e for 16 hours in an environnent _
- MICLAIPG IGHECTVas 13nd and SAmple 4o Jnessusensmat of avdrege cell

didint®ef TRASHARMERYas Ii%BARES YRIEgRId4C |&nd°ﬂ1@° fameters of
her to a.thickness o nm or_ fore. ness

- alfggl Ty AR|AHDIEAEY TAgIRAY 9%1@5% <82 TREMUCER detegnbied by
anmhag@ blrod,@déﬁr (ﬁﬁage Mz@a]}yz&@ﬁf 195 Qﬁaﬁﬁfe{@cﬁ%& %y Toyobouseki
ess. renent 0 npressibility,
g‘ﬁ'aﬂe@s?%lﬁ rgyerage oe?l diameter. '
(Measurement of specific gravity)

Determined according to JIS Z8807-1976. A polishing region
cut out in the form of a strip of 4 cmx8.5 cm (thickness: arbitrary) was
used as a sample for measurement of specific gravity and left for 16
hours in an environment of a temperature of 23+2°C and a humidity of
50%£5%. Measurement was conducted by using a specific gravity

~hydrometer (manufactured by ‘Sartorius Co.,Ltd).
(Measurement of Asker D or A hardness)
Measurement is conducted according to JIS K6253-1997. A
. polishing region, a light-transmitting region, a foam layer or a water
non-permeable elastic member cut out in a size of 2 cmx2 cm
(thickness: arbitrary) was used as a sample for measurement of
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A polishing region cut into a circle of 7 mmin

di ameter (thickness: arbitrary) was used as a sanple
for neasurenent of conpressibility and conpression
recovery and left for 40 hours in an environment of a
tenperature of 232C and a humdity of 50%% In
nmeasurenent, a thermal anal ysis nmeasuring instrunent

hﬁiﬂneé§5ﬁa(1@ft forrne Betws ed 43V e SFHERANRT, M@Ex?elrﬁful)e of
Q,HEASUy € r essihl, gy and co I‘eSSI on recover
2§qa§§. é'JiiVﬁﬁ % rr%frtefs% 1514 Pf Vl%rﬁﬂlr-ement
- sampiee s&ire @ltﬂeEQ)\ﬂabhe erﬁ)thléﬁ\tﬁ deliewnedder 6f mnﬁ or more. A
. [ €SSi si on recovery Q
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égﬁq’ﬂf SSI bi gltf Hﬂé 2)/ Tl } x100 Ti:
TR eI G inPresbitiah ey tirEgion Hoetthe
- pol i shipudishiegi |reg10|m%18% n@ﬂ@;égﬁﬁ@@lf 0517%%1@11 g dlgﬁﬂﬁ% with
C or seconds
(GRS i W 8880 A S b o e S SR e 6T
- cqyopressibijity raagl oarrqtﬂes;mm tecdvery anidefiT fo/rﬂ@&ﬁnir% in an
- ARl LihbERRe 03{%«%@& ; prsticifhds 68kt
Irrrgge}a;suxeﬁleﬁt atthernfal (andymsaheabarm@ llriﬁtlhl(‘jﬂ@lelmgll‘Mﬂ
ot tate is
(S0, HanRd ety SRIKEMSTRUIRENIRERES) B Migasive
- coyaphridbilite: artdqeomrcksu@ssramfolvlbtge SEQuatnong fbegjacleulatmg
0 owed t
EnpRosiBRP R ot LY RV Sl Belih bl T Bre)
- C%pr@;ﬂg@@y)@m cqm'prehﬂommones;s obthe ﬂlghpairaﬁbnnmng
- reErﬁﬂi SP tﬁétf §dnt fZ‘:SrePQ{?hS?é Qﬂ?% %cfﬁxa ft%ﬁ}agrlr%n% 90t 8%t in

i state’is
t §e’t12m@s mghdodhen Ioaded with a stress of 30 kPa (300

/ F@Qb 2 f
gl gg?jloclﬁﬁoe us ? ’gr@ren yfﬁﬁé 2: eg aif:g:g?(neg to
: JI S Ri1oghegduc mcss’pof ﬂsthMSha% amglom.aﬁtet tha pdlistiad
: -regioﬁnsr i1 hhdd %&M%ﬁ%ﬁﬁi&%&ﬁ@&@ltﬂﬁf sﬂ%?%@%@%&

measur enent m Cc VI scoel as
g/eer) iOH@sgﬂQQTlaiSZSC envi ronnent condition in a

fg?gg‘gg:g:h@' thlﬁcl&hé iéf a5 Poh@ﬂﬁa@?&%ﬁﬁtﬁt@f i d p%ﬁghmg
region allowed to be in the T1 state is loaded w1th a stress of 180 kPa
{1800 g/cm?) for 60 seconds. .
Compression recovery (%) = {T3 - T2)/(T1 —T2)}x100
- Tl:  the thickness of the polishing region after the polishing
region 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 region after the polishing
region 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 region after the polishing

region after allowed to be in the T2 state is kept without loading for 60
seconds-and then:loaded with a stress of 30 kPa {300 g/cm?) for 60

seconds.
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measured using a mcroneter. For neasurenent, a

dynam c viscoelasticity spectroneter (manufactured by
| wanot o Sei sakusho, now IS G ken) was used to

determ ne storage elastic nodulus E . Measurenent
conditions are as follows: <Measurenment conditions>
Measur enment tenperature: 40C Applied strain: 0.03%

(M&atsil.aienhemﬂd)mwage ¢ladtieaunneyis) 1 Hz  (Measurenent
red

t t.t Th
1 gt AeRshEAREM: i PEahst o sREeRng oS BA198-1891a A
pshslun@‘ reziemcfitdntdg thd @hﬁ‘ﬁ&‘ﬁ i 2R ich Idkrﬂa!@p %&Bltaary) was
%%P asurearrent of %&%transm tt gl
a specaf ap A¢ SRR S("{F-egﬁelltoo FEC BHIOS téqlty and eft
- fomreth dhys tinree 236¢ dﬂmmﬂmnemtcdm)dmbhein & VPILRINEFSwith silica gel.
TR B Bid i h e oAl Forl Shrsbalten g were
mpghiis¢d MFimRegi mnc)rd?neterng &For mea@:hrcﬁﬁeﬁﬁsé elbrn\é@ﬁﬁ 1479
BRSNS MBS L ROSHADPSS b ks MeE s,
newutl BdGterdovas Uz, to3daR rprnt stbyagst elaktic modulus £
25150 b
MEadurcthENf BAROIE LIRS RRReYaln o e - Y

ene g (nunber aver age
M@a@érﬁlaﬁnV\GDgﬂttl@ﬁSaO% and nol ecul ar wei ght spread

of 1pIasifrerf t hyl ene glycol and
21 eﬂ@ﬁ eaf 'St eéﬂj? 120 min to

the m xture was 80C for
obt aﬁpplw%ﬁﬁﬁmyn@roﬁ% i socyanate -equival ent of 2.10

meq/ gn X689 d}ib:2 ction vessel were 100 parts by
wt onl e prep[gyrrgeér3 nd 3 parts by w of a

si | i FspaupaeEd hddzoni c surfactant (SH 192,
(Méﬁﬁﬁ?&héh@%f:ﬂ% %hgﬁh{ya%g ray Silicone Co., Ltd.)

aterrpera mxt re 63 was adjustedto
"80C. mepﬁﬁmrgdélgmstmrgmﬁmgweggm atembeorwab out olit with

a $z8 Al Sniel &bl RHKEBH'FQ%@ 1955908, rthM@PeEL 'F&ﬁ{fhlg Yor

bl ades so that " bu are inc
megaEerpenisgshight trenrsittance.t h@smgacape@mrq;&mmmmMs

USRS Ml R 10
sa sy megguredrip. thersangel Oétmqm@emmatjwawch:ngtht‘.ejf 400
to 70® f|ACt i on system was
[First Invention]
(Fabrication of Polishing Region)
Put into a reaction vessel were 1479 parts by wt of toluene
diisocyanate (a mixture of toluene 2,4-diisocyanate/toluene
- 2,6-diiscyanate at a ratio of 80 to 20), 3930 parts by wt of
4,4’ -dicyclohexylmethane diisocyanate, 25150 parts by wt of
polytetramethylene glycol (number average molecular weight of 1006
- and molecular weight spread of 1.7), 2756 parts by wt of diethylene
-glycol and the mixture was heat agitated at 80°C for 120 min to obtain
- a prepolymer of isocyanate equivalent of 2.10 meq/g. Mixed in a
reaction vessel were 100 parts by wt of the prepolymer and 3-parts by -
wt of a silicone-based nonjonic surfactant (SH192, manufactured by
- Dow Corning Toray Silicone Co., Ltd.) and a temperature of the mixture
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continuously agitated for about 1 mn, the reaction
solution was cast into a pan type open nold. Wen the
reaction solution lost fluidity, it was put into an
oven and postcured at 110C for 6 hr to obtain a

pol yur et hane resin foam bl ock. The pol yuret hane resin
foam block was sliced with a band saw type slicer

3 w@mmcw It@‘$d3§(3 F@l@ﬁi&tﬁfe&lnhstﬁ%oﬂﬁh ted for about 4

sheet. The eet was

!
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bhibbléngreredirperatedmiitaf et waeﬁoﬁysﬁ\{bﬁc AQ4P@ ﬁi&d a
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C r cul ar 10" Qov es ach with a.wdth of
irf8RCBRh  Bedudei it %, PR s Fegrbbneantion lost fRugity, i
: wampurtheuteam er;n almd ppstaured =tal 1O ke shiofo db2Anran

| p@?ﬂﬁ?ltl-{cd ansm Eﬁgl rgggqi’v g{%e %g&hggég-\élsm fohm block was
o Sl;ﬂedd@ttélr aribagdl sawsﬂypeosixm (htmlmfaeeﬁﬁe&;ﬁb egikerOKirfel) to
oS L, ol s
- byfifgsbre acﬁlla@ltermuﬁechﬁhmhneasspﬁhlaf baf@navhayhie 0. 86

' ‘(Hﬁ%hlfﬁlé@uré@ﬁgmﬁ‘Ee @Brpgc?ra%cgv etes%]lﬁg ﬁg%%eﬁ? | gsl # tt)(mth

1.0% npressi on recove
- -arpAdj ustetdhagenessipresision wghmaﬁmcamm o€ 1121@ﬁ1rgar The

Al
bl (et SHplEo S PRI, BT s Brideerpyngd
digmetep () Fm)m@wcmﬂg WS appgedama suiutfhca of the disc
| RIS AR U LY S
- fogpicanseatricqpiretlpigroovesibheh nmhra mdthmlf()l @ﬁ mmPand a
depfh GFIR4bi i 1S, BRI ' Bibhoral5BGRY OfbRré Eardell fﬁi}cgg

he fabricated ng regron
apﬁétqur@ ayiduclkeess af 4. %mm ande s dﬂté?éaﬁimrx 198 mm) for

P MR RIP A On P PRI eél‘%@eﬁﬁﬁff?%ﬂn
PosHiare AR the Tegpssed shqeéltpé:harttb}ef&lﬁrm:m angloliishiageegion.

oAl pol B o bl oA i dly pypeaee
. bu%g) le diamgter ahdpamana mﬁb%ft gravioy whilc861 ha Asker hardness
TR T e,
percentage of 65% and a storage modulus of 275 MPa).
Example 1
100.parts by wt of liquid urethane acrylate (Actilane 290,

‘manufactured by AKCROS CHEMICALS CO.) and 1 part by wt of

- benzyldimethyl ketal were agitated with a planetary mixer
(manufactured by THINKY Corporation) at a rotation number of 800
rpm for about 3 min to obtain a liquid photocurable resin composition.

- ‘A-release Tilm was temporarily attached onto a surface of the fabricated

polishing region and the polishing region was set in a mold frame.
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singl e piece. The buffing machi ne was used to buff a
surface of the water perneation preventive |ayer to
adj ust a thickness precision thereof.. A thickness of
the light-transmtting region was 1.27 mm and a

t hi ckness of the water perneation preventive |ayer was
25 p.m Thereafter, a double-sided tape (a double
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XaEYPsn3 and a water pernmeation preventive |ayer are

for ”Rctrbﬂﬁﬁgf'é‘}llﬂ i!he@ﬁbét;1 tgﬂon\gh?% LG ?@@r&%P@lg aﬁgﬁ‘gg%n

ns of a simlar
anggfiepuptar pormeatipnt mmnmcdamema dorueylliategrally ds a
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ted for about
p e 1.  Thereafter, a double sided tape (a double tack tape,

manufactured by Sekisui Chemical Co., Ltd.) was adhered to a surface
.of the water permeation preventive layer using a laminator. Then, the
surface thereof was buffed and then, a cushion layer made of a
corona-treated polyethylene foam (TORAYPEF with a thickness of 0.8
mm, manufactured by TORAY INDUSTRIES, INC.) was adhered onto the
double sided tape. Then, a double sided tape was further adhered on a
surface of the cushion layer. Thereafter, the double sided tapes and

- the cushion layer were removed in the area coinciding with the
light-transmitting region in a size of 51 mm x 13 mm to thereby
manufacture a polishing pad.
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mn at a rotation nunber of 900 rpmwi th agitation

bl ades so that bubbles are incorporated into the

m xture to thereby obtain a photocuarable resin
conposition in a state of a foamliquid. The

phot ocurabl e resin conposition was cast on the water
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94n%14’uf actured by Kyoei sha Cheni cal Co., Ltd ) were used

Rag of 100 parts by wt of |iquid urethane
acryl ate. (Actilane 290, manufactured by AKCRCOS
CHEMA(Pelisteng pad wasymanytaesnred bygmeagisof eagnilar method

-to PRYS ¢ #xample 1 with the exception that, in Example 1, 80 parts by
wt of liquid urethane acrylate (Actilane 290, manufactured by Aczo
Nobeles Co.), 20 parts by wt of liquid urethane acrylate (UA-101H,
manufactured by Kyoeisha Chemical Co., Ltd.) were used instead of 100
parts by wt of liquid urethane acrylate (Actilane 290, manufactured by
AKCROS CHEMICALS CO.). - A light-transmitting region has physical
properties of an Asker hardness A of 87 degrees, a compressibility of
1.3% and a compression recovery percentage of 94.3%.

HExample 6

A polishing pad was manufactured by means of a similar method
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properties of an Asker hardness A of 87 degrees, a
conpressibility of 1.3% and a conpression recovery
percentage of 94.3% Exanple 7 A polishing pad was
manuf actured by neans of a simlar nethod to that in
Exanple 3 with the exception that, in Exanple 3, 80
parts b wt of |iquid urethane acrylate (Actil ane
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AKCROS CHEMICALS CO.. A light-transmitting region has physical
properties of an Asker hardness A of 87 degrees, a compressibility of
- 1.3% and a compression recovery percentage of 94.3%. The foam layer
has physical properties of an Asker hardness A of 80 degrees, a '
compressibility of 3.4% and a compression recovery percentage of
93.1%. |
Example 9 :
Put into a reaction vessel were 14790 parts by wt of toluene
diisocyanate (a mixture of toluene 2,4-diisocyanate/toluene

2,6-diiscyanate at a ratio of 80 to 20), 3930 parts by wt of
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vacuum tank and a gas remaining in the prepol yner was
def oaned under a reduced pressure (about 10 Torr).
Added into the defoamed prepolyner was 29 parts by w
of 4,4 -nmethyl enebi s(o-chloroaniline) nelted at 120C
in advance and the m xture was agitated with a

pl anetary m xer (manufactured by THI NKY Cor porati on)
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- light-transmitting region has physical properties of an Asker hardness A
- of 94 degrees, a compresmblhty of 0.9% and a compression recovery '
percentage of 73%.
Example 10
_ 128 parts by wt of a polyesterpolyol synthesized from adipic acid, -
hexandiol and ethylene glycol (number average molecular weight 2050)
and 30 parts by wt of 1,4-butanediol were mixed and a temperature of
the mixture was controlled at 70°C. 100 parts by wt of
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Thereafter, the m xture was cast into a space section
for formng an aperture and a water perneation
preventive |ayer. A tenperature of the nold frane is
set to 100C. After vacuum defoam ng of the cast

m xture, the defoaned m xture was postcured in an oven
at, 100C for 8 hr to forma transparent nenber into
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4,4’-diphenylmethane diisocyanate a temperature of which was
adjusted at 70°C in advance was added into the mixed liquid and thus
obtained mixture was agitated with a planetary mixer (manufactured by
THINKY Corporation) at a rotation number of 800 rpm for about 3 min

-to obtain a mixture. The mixture was cast into a mold (see Fig. 7)
‘having shapes of a light-transmitting region and a water petrmeation
preventive layer. A temperature of the mold is set to 100°C. After
vacuum defoaming of the cast mixture, the defoamed mixture was
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perneation preventive |layer was 25 m An acrylic-based
adhesi ve was coated on the polishing region side of
the water perneation preventive |ayer to. a uniform

t hi ckness and the water perneation preventive |ayer
was adhered onto the fabricated polishing region.
Thereafter, a double-sided tape (a double tack tape,
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- put into a vacuum tank and a gas remaining in the prepolymer was

defoamed under a reduced pressure (about 10 Torr). Added into the
-defoamed prepolymer was 29 parts by wt of

- 4,4’-methylenebis(o-chloroaniline) melted at 120°C in advance and the
mixture was agitated with a planetary mixer (manufactured by THINKY
Corporation) at a rotation number of 800 rpm for about 3 min. The
mixture was cast into a mold and after vacuum defoaming of the cast
mixture, the defoamed mixture was postcured in an oven at 110°C for 9
hr to obtain a polyurethane resin sheet. Thereafter, both surfaces of
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Seki sui Chem cal Co., Ltd.) was adhered to a surface
on the other side of the fabricated polishing region
fromthe recessing surface using a |amnator. Then,
the surface thereof was buffed and then, a cushion

| ayer made of a corona-treated pol yethyl ene foam
(TORAYPEF with a thickness of 0.8 mm manufactured by
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thjgknress pEQIG gure coansfantured hyeBORAK 1 NDAJSTIRS omca) was

| adﬂtﬁgﬂ (fr‘it%né Brebiiee. Egﬂil%eaédhé’s{&% %glﬁf Mens g)'ee? ééléﬁ & Sided -

here 1s's
taﬂﬁtlé?mg@al@'gm@m a T, aﬁdﬂgbiﬁ HEIedPtdpesWaBg”urther adhered

| oﬁﬁgﬁ%%ﬁ?g?%%usﬁg&? Croe ect r oni J'CS t%lgsa'oé?%ﬂfe of -
thcRolisiieg “sgioh Hiekemshigrslayer yardli theu glopile sivled) tape wvere
pud it iReCsiot oFS) bl 16 AR bIBAY 0aTeMARZ0

a_rotation nunb a po

Theﬁﬁ?*gﬁﬂ the fﬁtﬁﬂq?itﬁﬁ’drimtm@fsr@ltmegm waBDfittingly inserted

to\fﬁﬁﬁﬁf@@dr@m gghygﬁlsn@ggguct ed while a surface of a
ssed with a #100 dresser.

hj
%ﬁlgﬁ%ﬁoghg teglesdkiagg) were such that a dressing
| oad
oa A oﬂéﬁﬁ%lﬁﬁ_gaﬁaﬂiﬁ 8bpg OQU(EIR ci;ch? Szr@la&%gxﬁoto .

ations
M%@iva&g%o%woa kpol-tdhang @lfﬂbﬂclgtmh‘pbgsmm@pad wewkaged to

- coMdBichevaRefioR W Rvatlek- 9& :
' hﬁﬁ ag s not seen even afte 86@@1&“@%%% WS,
po algﬁ atlgeéﬁa%@@ndméd omsmbleﬁhnr or not water
a@@mmﬁs—omé&eb@m aertqtﬁgtﬁ@_ﬁgﬁgnﬁ{ﬁ 1% rEB00 at
gp 5 Water | eaka seen even
pré%%@rpaqqe intervals. In Table I, there is shown a relationship
- between water leakage and a polishing time. Polishing conditions were
such that a silica slurry (8812, manufactured by Cabot Microelectronics
- Corporation) was added as an alkaline slurry during polishing at a flow
- rate of 150 ml/min, a polishing load was 350 g/cm2, a rotation number
of a polishing platen was 35 rpm and a rotation number of a wafer was
30 rpm. Wafer polishing was conducted while a surface of a polishing

pad was dressed with a #100 dresser. Conditions for dressing were

-~ such that a dressing load 80 g/cm? and a rotation number of the

- dresser was 35 rpm.
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-Exanpl e 6 Water | eakage was not seen even after 1800
mn. Exanple 7 - Water | eakage was not seen even
after 1800 mn. Exanple 8 Water | eakage was not seen
even after 1800 mn. Exanple 9 Water | eakage was not
seen even after 1800 min. Exanple 10 Water | eakage
was not seen even after 1800 mn. Exanple 11 Water
Tablkdge was not seen even after 1800 min. Conparative
Exanple 1 Water | eakage occurred after 1400 mn. As is
clear fromTable 1, with the polishing pad of the
first invention adopted, a slurry | eakage from
between a polishing region and a light-transmtting
region was prevented for a long tinme. (Second

I nvention) -.(Fabrication of nght transn1tt|ng
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Brarhple[n-dduce WapPle) k@At 583 dren aRBE1RIIHE D

2(2 E%{ ane T.eSITI o—to—fabricate

e R B AR gy Seprieven 3Bon o09gning 1 0
Examgplh 9and 20 Warter lnakagie ot=ls r@n deati etv’ﬁn aftbhisgonass of
a&&wlm W t n Wé}helggj%a%@ qugln%'t segen qyen af}tel%%r{'ﬂnar 0”85 $S
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| Fragwiel! | Fabriater iieélﬁagervapmor strinrRyer efPnH00 min.

Chapniztiatijon Exa xed into a reaction vessel
Baemepld 00 [part s EBL' ORI e e r15‘1‘1epol yner
(Adi prene L-325, manuf actur ed by Unmi royal——Chenrcal
Corporation, with an NCO concentration of 2.22 neq/g)
and #s mcltaarlfmm Tdble ]s,ldvithm E@ﬁ@ﬁlrfg)cgaﬁqushe first

=

S

Tor ay

Eireh o bebghingdgion and
(@&{otlﬁ{ ﬁqvé:ﬂtl&qf ot ati on nunber of 900 rpmfor about 4

. ,(Fabncatmn of Light-transmitting region)

-Mixed together were 128 parts by weight of polesterpolyol
synthesized by adipic acid, hexanediol and ethylene glycol (number
average molecular weight of 2400), 30 parts by wt of 1,4-butanediol and

- a temperature of the mixture was controlled at 70°C. Added into the

mixture was 100 parts by wt of 4,4’-diphenylmethane diisocyanate a

‘temperature of which was controlled at 70°C in advance, followed by
- agitation for about 1 min. The mixed liquid was cast in a vessel kept at

100°C and postcured at 100°C for 8 hr to produce a polyurethane resin.
The produced polyurethane resin was used to fabricate a
light-transmitting region (with a size of 56 mm in length and 20 mm in
width and with a thickness of 1.25 mm) with injection molding. An
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with agitation blades so that bubbles were
incorporated into the -reaction system Added into
the reaction systemwas 26 parts by w of

4, 4' - et hyl enebi s(o-chl oroani | i ne) (I HARACUAM NE M,
manuf actured by | HARA CHEM CAL | NDUSTRY CO., LTD.)
melted at 120C in advance. Thereafter, the reaction
Aslet bardasss Enof tue Gsbyicagid agleﬂtfaa{smabmgt rekidh R g9
d%,%ﬁ% react| on solution was cast into a pan type open

"When the reaction solution lost fluidity, it was

(ﬁ‘mbrmatmmnfwmmmdeglomcured at 110C for 6 hr to

thane resin foam bl ock. The
Fgﬂ*lﬂlﬁlﬁg ane elgl n foam bl ock was sli ced W|th a band
- saw Myped shiccaregotionfvesser werdy Obepkan-1§ wielf) to

f heet
POt BaBO L BONARE: (A RsEnc 12ne SELaied 1 Uniroal
Chrmikak€orppratien, bufthi amy N\@@incrmce(ntaalﬁbﬁqiflﬂ 2d Meq/g) and 3

PN T wTRp S iictle baced BEREOHIc R LdaletelSEilods o "
m@nzﬁaﬁmredﬂme HQWfCQmeng é"abrayr&ht:oma@mu mdile)adlﬂcbaf orm
tefntbStue b the %Bﬁﬁﬁ'@ WHNES G gataecr§6§% ’gﬁg &md{i}lﬁa was

recessi ng was a Ied on a’sur ace
vigexqirsly @@ltatad rﬁtree r¢tedinaf actrabed ob90amKdkt aBout 4 min

h
- withthelied ol YMEORGNLE HIBES (WA ipBbARNASEATER, ML 2
- feapﬁleﬁ Fdfrstqm 50ghgked mubtrm ceasitite Syataen(vaasj a6bpartsdnkwt of

—4 ggﬁm&% onto gidesur g%:l%l Oﬁ @ﬁA er SI dﬁ’r{ #haen%%v\%?red
by IRARAE HEMEGALAYN RUBTRYCf -t m) ) miterhaorl%ﬁﬁl in

- advagiceal t¥ereaNteAPId RO ?ysc'iijeifﬁ s 9811 fy gg?tgﬁed for

for f|tt|ngat¥1|nsert|nga tr ansm
abpay Ca}ﬁ’ﬁ@@@@ﬂﬁ%@’mﬁﬁ ioto |anpa:h d¢ype open

“mb6RE Iez\ﬁﬂaétrfggfﬁg%é%lc%rh EgﬁﬁYmﬁ) ﬁlgfcgtf a1¥ %ré)s?_hhﬁ B %n oven
andBpricatied 2bl V% o Orletgionbtein pmeyesthpnopesin dsam
bl@ék anTRY %@%&r&%@ﬂe@e@ﬁﬁ %ﬁf glo%fk %Béoéﬂcgg v?ﬁﬁcé e$id saw

rees,

ness
ﬁ% %‘gﬁﬁnﬁﬂq fagtugedibydiecken difak 60 @btmamlyjurethane
-reﬁ&r 5200 %&e@f @ﬁeﬁ%:hé‘%ﬁe@t %Fa%r By 8§ 2275
Fabricatjon Exanple pol | g ng regron

U Pr%@?‘%&ﬂ’éﬁe% PrckngRBIe gﬂaéﬁﬁngawqmneﬂamdacmrﬂ@by
. AMEREG @rp@ratlwhb 86 thBt 05%1hr%tsh!eEt ﬁa{l{ a%faﬁdg%ted

'th%aﬁﬁarrgeﬁlmg gehccs BIHRESS oL afmrpharThadnF-srated
sh&et Weli ;\gnfRE to form a disc with a predetermined diameter (61

- -cm) and recessing was applied on a surface of the disc using a recessing
. ma_chine (manufactured by TohoKoki Co., Ltd.) to form concentric
ccircular grooves each with a width of 0.25 mm and a depth of 0.40 mm
at a groove pitch of 1.50 mm. A double sided tape (a double tack tape,
manufactured by Sekisui Chemical Co., Ltd.) was adhered onto a

- - surface on the other side of the sheet from the recessing surface with a
laminator and thereafter, an aperture A {a size of 60 mm x 24 mum) for

- fittingly inserting a light-transmitting region was punched at a
predetermined position in the recessed sheet to thereby fabricate a
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Exanple 1 A cushion |ayer nade of a corona-treated
pol yet hyl ene foam (TORAYPEF with a thickness of 0.8
nm manufactured by TORAY [|INDUSTRIES, INC.) and a
surface of which was buffed was adhered onto a
pressure sensitive adhesive surface of a polishing
region attached with a double sided tape fabricated

pplisEaty regivn erttdotanpibti a dmhbleamﬁéﬂl ta?ta,or Th-Erﬁ'B)rm%ted
ace

ta dher ed sur
plfiliide KA HALRRY el IRPRRyer of al st publactingeter
of 4bmpm, am}‘ie@lﬁm ghaviay Stf BGS?I :t:LtﬁQﬂ\éKBrmdﬂiﬂHﬁsVDtdﬂ 38 degrees,
1954er. Lo ittin
o KRR RRIIREy bF 1069 0 o mrrE s B gt RPaeiper 6 0%
agd a Ftegage anbdhhic ef 845 Mdta)- t ransm tting regi on was ;
F&bh[’:hﬂghy%%%%g{[é%d into the aperture A (annul ar
seal ant

groove W Z nmm. Thereafter, a silicone
( 8060A nedishiing regiod bitaChMIRNR Ldoublé dided\agpe st

I

reph by ARLS SSAABReATd o Bl arﬂ%%ﬁ?gtcyam”ﬁwme
-1 ovith &by eﬁf@ﬁﬁt@n\rﬁx&tra Awe- Poamegeraiel Atac setrerTBér mira x 20
migi ght of 1 nmmand an Asker hardness A of 27 degrees

or an Asker hardness D of 4 degrees) and to
%mmfa@tmoﬁPpbmsm Rgdpad. Exanple 2 A polishing

tﬁ{\@q manuf actured by neans of a simlar nethod to

tha n Exanple 1 with the exception that in Exanple

1, af-gHehifghiaysasaadecd anorésa 'tﬁméledr;miyéﬁqﬂanecfohm

| '(T%??gﬁﬁs‘gailha%tt lIﬂc{ﬁn)eS\éﬁ(fefr@%ar gﬁes sﬁq}iﬁ%ﬂl %%1 B%?E%RAY

IN?%HSE‘BJ ESablNE-lernd @ sunfaspal whichewaddynffed wassadhered
oﬂt@@ﬁ%@e@eﬂsﬂ@@b@ﬂ@swg éuﬁ’é.% iord a?OﬁS{?%?%l%g pad

y neans o t hat

nu act ur ed
' atF"i‘&EEﬁ%ﬂ'éaﬁwl?lﬁ Qlﬁ@déﬁ@éﬁﬂbﬁwaﬁ?@un |Fr&l:Exa1tpcbre Exaraple 1

iehabldrh exy e &
:;IEEI\/EDI Nléﬁﬂ TB% 2 ‘3‘2‘281[?5% ﬂg‘% d g?’?#[w @8’?‘?&“

S1AHY loﬂﬂaif@ker'r%p@lﬁbs@l /lamr whas puathked so as to form a

. I
o e R e

- fitinelhinnar @tle&lé'dﬁlﬁ}l&mﬁﬁslgoﬁe%ogutmtharebnefm an aptehfalre B.
e, B a0 S0 PSR G Sl MO in
thgapegfirg ? ar groove width of 2 mm). Thereafter, a silicone
-sealant (8060, manufactured by CEMEDINE Co., Ltd.) was cast into the
annular groove so as-to be higher by 1 mm above the polishing region
- and cured in that state to thereby form a water non-permeable €lastic
- member (a height of 1 mm and an Asker hardness A of 27 degrees or an
Asker hardness D of 4 degrees) and to manufacture a polishing pad.
Example 2

A polishing pad was manufactured by means of a similar method
to that in Example 1 with the exception that in Example 1, a
urethane-based sealant (S-700M, manufactured by CEMEDINE Co.,
Ltd.) was adopted instead of the silicon sealant. An Asker hardness A
-of the water non-permeable elastic member was 32 degrees (Asker

hardness D of 7 degrees).
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seal ant.. An Asker hardness A of the water
non- perneabl e el astic nenber was 55 degrees (Asker
har dness D of 14 degrees). The urethane-based seal i ng
agent was prepared in a way such that an isocyanate
prepol yner (L100, manufactured by Uniroyal Chem ca
Corporation) controlled at 80C , and

Egafipldi3 sec- but yl - dianinodiphenylnethane (Uni i nk
4200) conI ol | ed 100C as a cuyr,in ent _were m xed
S0 cIabIhinepaties Brordcfurtiy iy sh i Jathod

tOAﬂsaﬂuﬂEkaih}ﬂé 1 wigiphe eﬁcépiﬂ@hlthﬁlt g Batnmp@s 1, an elastic

<R e B8t aéﬁ%ﬁgxéﬁméﬁiﬁﬁaéo Lid)

pro.tsm(dmmné@cli oéshe sﬂgmtnﬁcs btaahxamtwaarugeli?t hsiréndsoA dhehe
cone sea an esin c S ) S
vl SRR b c4BPle imERiva PEdRarsr 1Ay hegdpess D

OﬂﬂhSdiﬁgSSESQ\. of the water non-perneable elastic nenber
E%Qﬁq ]Q degrees (Asker hardness D of 26 degrees). One

un parts by w of urethane acrylate (Actilane
- 290, A pehshatg paddwhy rﬂaﬁﬁm:tﬁflEmmAhﬁza@i of admilapantthod

tothainfraRiiet WA xiEpdon IRRF i i BBl M o

u@hpﬂﬁdb&s&a@ sealing agent idescribetidrelow igd6ead pithersilicon
SE%@&QHE 3AH1}{§E69 éggﬂé“ssaA of %}g qwﬁ{gi?tf%%y é}%? bﬁé' g%satm

onpositio ative

- mﬂadoarawatséﬁ dcg@eb;{%kansharﬂn@ssumnolféﬂ- mmm to that

LN Bepl,e tﬁua‘.’ﬂetp %‘& s%éfi tég%}lttxpgg ang%;(f in 2 way such

’ non per rrea er was
thaiaal Bocyaneie Prﬁ’lsolgma[rldtﬂm enamaﬂ@{ttelredﬂox Ellahr@yal

o t hyl f
‘;@Wa&r%%%%h 1 B e Bl Bl " actur ed by

optkwsecmmm]gmoqunﬂmmm ridings 4200 hontrolied at

688 Pyl o LR S TR R P

gr@ﬂ@émwwegmm@tb 8hbr| cation Exanple 2 with a

Ei@-ﬂgﬂé—l or. Then, a doubl e sided tape was adhered onto

urface of the cushion | ayer. The cushion layer was
puncHeBolshing pad was manhficiuned fyamsiaze, ofot shmiilan naethod

to Jtﬂafﬁffh\@iel}h i 1holee D J&?ﬁot&éh tRAE8E E}&rﬁ*) %”Q'

insert a ht-transmitt regron in

--phcggpgﬁable resm composition was used instead of the s111cone sealant

and the resin composition was photocured by irradiation with

-ultraviolet. . An Asker hardness A of the water non-permeable elastic
-member was 70 degrees {Asker hardness D of 26 degrees).

. One hundred parts by wt of urethane acrylate {Actilane 290,
manufactured by AKCROS CHEMICALS CQ.) and 1 part by wt of
benzyldimethyl ketal were agitated and mixed with a planetary mixer

{manufactured by THINKY Corporation) at a rotation number of 800

rpm for about 3 min to obtain a liquid photocurable resin composition.
Comparative Example 1

A polishing pad was manufactured by means of a similar method
to that in Example 1 with the exception that no water non-permeable

elastic member was provided in an annular groove.
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to thereby forman aperture B. Then a fabricated
l[ight-transmtting region was fittingly inserted into
the aperture A to manufacture a polishing pad. Note
that since the light-transmtting region and the
aperture A were the sane size as each other, no

cl earance arises between the polishing region and the

Cbngfmaitivansmﬁltpl@g region. Conparative Exanple 3 A
poI|S|n pad.was manufactured by neans of sSim
N L 2 A AR

- (TOREXBEP with, aahmkreésfsa@ieemﬁﬁﬁ aeahnfRgtagalby TORAY

IF S ER NS 5t SRR &0 i hRraBRd Brachired
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oA i LSRR oG B oo
elrshy rﬂtgl"mmpaamnm&%GOdﬁebnalﬂalbﬁcachthy-t&an]mﬁMng :

rewa)gb%% AR ihsarcl il BRI hIB' GARRACANLS

. pqdmmngrrwtd duNode theitesingesthedight-tramsshiytipg! reghen afrak the

.. apott é”Aa(HQret ﬁf‘{] §akdLEize e{dssé'ﬁé}% %?ﬁ&r Vr?é LRAMERe arises

con UCt ed on Insert

.. bativghn-theagpelishinigwyegiegizord dme ﬂlght trelatsnnmrﬂgcegmnde of

Cé:ﬁ?aﬁ’&hbé@)&gn%f’edﬁand eval uati on of water |eakage 76

conduct the following criteria. In Table 2,
t her & pelishingpadressimeansfacthecdyl meainsmof Peimskirmgethod

| NS %?;( IE% VIRES 2
toqrr%%g:‘lglc%r eﬁq %gt&h%ﬁ cr(%) eclttfri%“rzs Bféar gt [ on)

urw&banmda%eadmgagant d@sslrlbﬁdyaedl@wungtfp&td p§ bhagilitora

;seEiaQW F s AQkel 1R dHST B of a(h@%ét?at}s% é)%?ﬂﬂré%{blgi(iasu% .

nm2, a rotation nunber of at en was
m@%‘r‘ﬁ%ﬁﬂ%@ﬁ&ﬂ@ﬁ!’@eﬁun‘oer of a vvafer was 30 rpm Wafer

bad as drenong Dok ety Gredeout BiEpdadind vy stk
thgt apsispgysrate Brepelymar 3@6 suanyfadtoagd 8y Yrinsyaind
CHerhRIAC SpoRuEBS cB&tHlf‘edjéﬁggeC g 35 rpm 0O no

S . rtf'/l ! b?s(g cahlorognlll?rfee)r(tﬂ-eIARA%{tJ}\%PH\; E? B&Tecfr?ar;éfggtured

methylene

by [HARA CHEMICAL INDUSTRY CO., LTD.) controlled at 120°C as a
curing agent were mixed so that a molar ratio of an isocyanate
group/an amino group was 1.05/1.0).

(Evaluation of Water Leakage)

A polishing apparatus SPP600S {manufactured by Okamoto
Machine Tool Works, Ltd.) and a fabricated polishing pad were used to
conduct evaluation of water leakage. An 8 inch dummy wafer was
- continuously polished for 30 min and thereafter, visual observation was
conducted on the inserted portion of a light-transmitting region on the

rear surface side of the polishing pad and evaluation of water leakage
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x: slurry | eakage at the inserted portion is
recogni zed (Defornmation Eval uation of
Light-transmtting region) A wafer was polished by
means of a simlar nmethod to that as described above.
Thereafter, a light-transmtting regi on was observed
and deformation evaluation of the light-transmtting
w$e gﬁo@fdﬂ/&&f}% wighduet fotlowih c&ﬁe{itaol |I?V‘!t‘aﬁtﬂe o tlhe:H: are lshown
ah] e ere are s Jresu .0 e evaluation. _.
| rq%{ig ofthe Groatisne Eﬁ’gﬁﬁlﬁn&ﬁq 1HPPG Were gield dhapa silica
slsern($$t2, mupehetaiddby Gabdtdiicideddtibhics CofRELeIdn) was

i asier to..be deforped during.polishing. O:
adde 83 5 elilin® sbise i pe iR ToRarRmaf 130,
mﬂkgiinnaqa;ﬂfﬁﬁﬂgllmﬁ f B8J .gym'tﬂzy a%htaﬁbﬁ&ﬁhﬁﬂ)fe%@f at pbBRShing
rated-on _a light-transmitting.region surface W
pEE S o g Aol Bt Bl bied Poh Salr ot ab ot Wafer
polathengleak @gaddlg:ft@d nﬂ‘ﬁiikf)a SLﬁga%mbEEidpdlli%iggﬁﬁﬂJb@s%&ssed
Ex e anpl e .
- wib TR EARE cotilifoss teDdesinater sucthppatipssing
- load &bgpandtand aorotatibuanniha dtliesdrdser WA 86 Tiglthe
2 1. di r ble elasti,c nmenber
OF nP VB 1k, 8 VA Bhod1900 RO IRA NS SecBiefiedna s
- x| slghty- lenkagriatt theginsegtesh portiam isnrecd@tizgd oove bet ween
i: shi L0 t jght-transmtting
(DRErBion FaR O PR M shitling tBREE) nera oc
i n t HewWafghwasrpolistiad bygneeys of sasinitae methedt edihat as
dd\%ggigireﬂna%’veé.eof‘h&%'&f&% gqf’ﬁ{tb&%ns%%ﬁiggsfeg%l{] Gas Mserved
-and deformation evaluation of the light-transmitting region was
. conducted with the following criteria. In Table 2, there are shown

- results of the evaluation. Note that with more of non-uniformity of

dressing scratches in generation, a light-transmitting region is easier to
be deformed during polishing.

O:.dressing scratches generated on a light-transmitting region surface -
with uniformity

X: dressing scratches generated on a light-transmitting region surface
with non-uniformity

{Table 2]
Evaluation of | Evaluation of
water leakage | deformation

{ Exampie I O 0O

| Example 2 O O

‘ Example 3 O O

" Example 4 O 0

‘" Example 5 O 0]

Qe | X 0
| e | x X
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non- per neabl e el asti c nenber can perfectly seal the
contact portions between the polishing region, the
light-transmtting region and the cushion |ayer,
slurry | eakage can be effectively prevented from
occurring. (Third Invention) (Fabrication of
Light-transmtting region) Mxed together were 128
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in width and with a thickness of 1.25 mm) with injection molding. An
Asker hardness. D of the fabricated light-transmitting region was 59

degrees.
(Fabrication of Polishing region)

Mixed into a reaction vessel were 100 parts by wt of
polyether-based prepolymer (Adiprene L-325, manufactured by Uniroyal
- Chemical Corporation, with an NCO concentration of 2.22 meq/g) and 3
parts by wt of a silicone-based nonionic surfactant (SH192,

- manufactured by Dow Corning Toray Silicone Co., Ltd.) and a
- temperature of the mixture was controlled at 80°C. The mixture was
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bl ock. The pol yuret hane resin foam bl ock was sliced
wWith a band saw type slicer (manufactured by
Fecken-Kirfel) to obtain a polyurethane resin foam
sheet. Then, the sheet was surface buffed to a
predeterm ned thickness with a buffing machi ne
(manufactured by AM TEC Corporation) to thereby
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polishing region had physical properties of an average bubble diameter

of 45 pm, a specific gravity of 0.86, an Asker hardness D of 53 degrees,
a compressibility of 1.0%, a compression recovery percentage of 65.0%
- and a storage modulus of 275 MPa).
(Manufacture of Polishing Pad)

Example 1

- A cushion layer made of a corona-treated polyethylene foam
(TORAYPEF with a thickness of 0.8 mm, manufactured by TORAY
INDUSTRIES, INC.) and a surface of which was buffed was adhered
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light-transmtting region and the section of the
aperture B, an annular water non-perneable elastic
menber (a contact width of 2 nmand an Asker hardness
A of 27 degrees) was forned to thereby manufacture a
pol i shing pad. Exanple 2 A polishing pad was

manuf actured by neans of a simlar nethod to that in
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poleshiperpadbl e eI astic menber was 32 degrees. Exanple 4 -
Eﬁa_n 1 8hi ng pad was manufactured by nmeans of a simlar
od to that in Exanple 1 with the exception that
i n Ex"am@llléhlng padgeas puapufmdivired doys imdagonef alsastilar method
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was manuf act ured by neans of a simlar ‘nethod ~to
mﬁm@rawpséfﬁld@g:tqqz& he exception that in Exarrpl e 1, the

1 st oy apettle RS g RS e g Mo Al BeptfSy BTR 9UF bun
that aghisogsaeata prepelymeibiGorenase 1976, manufactured by
NIPPON POLYURETHANE INDUSTRY CO., LTD.) controlled at 80°C and
‘4,4-methylenebis(o-chloroaniline) IHARACUAMINE MT, manufactured
by THARA CHEMICAL INDUSTRY CO., LTD.) controlled at 120°C as a .
curing agent were mixed so that a molar ratio of an isocyanate

group/an amino group was 1.05/1.0).
Exampic 3

A polishing pad was manufactured by means of a similar method
“to that in Example 1 with the exception that in Example 1, a
urcthane-based sealing agent (S-700M, manufactured by CEMEDINE
Co., Ltd.} was used instead of the silicon sealant. An Asker hardness A
of the water non-permeable elastic member was 32 degrees.
Example 4

‘A polishing pad was manufactured by means of a similar method
to that in Example 1 with the exception that in Example 1, an
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menber was 95 degrees. The urethane-based sealing
agent was prepared in a way such that an isocyanate
prepol yner (Coronate 4096, manufactured by N PPON
PCLYURETHANE- | NDUSTRY CO., LTD.) controlled at 80C
and 4,4'-met hyl enebi s(o-chl oroaniline) (IHARACUAM NE
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i shin onducted while a surface of a polishing
pad Apslighing padwas manufe-tored dor meaosdof 4 similaormethod
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a rotation unber of esser was
<lagtiy membsk &@s arovidedi nserted portion is recogni zed

(Bvaltla¥iony of FAkRES.calkal %E& inserted portion is
recogni zed [ Table 3 al uation of water | eakage

: polishing apparatus SPP600S (manufactured by Okamoto
Machlne Tool Works, Ltd.) and a fabricated polishing pad were used to
- conduct evaluation of water leakage. An 8 inch dummy wafer was
- continuously polished for 30 min and thereafter, visual observation was
conducted on the inserted portion of a light-transmitting region on the
- rear surface side of the polishing pad and evaluation of water leakage

- was conducted with the following criteria. The above operation was
- repeated till a polishing time reaches 420 min in total and water leakage

~was evaluated by a similar method to that as described above. In Table
- 3, there are shown results of the evaluation. Polishing conditions were
such that a silica shurry (SS12, manufactured by Cabot Microelectronics
Corporation) was added as an alkaline slurry during polishing at a flow
- rate of 150 ml/min, a polishing load of 350 g/cm?2, a rotation number of

81




30 60 '90 120 150 180 210 240 270 300 330 360 390 420

attn. mn. mn. mMn. mMn. mMmn. mMn. mMn. mMn. mn.
mn. min. mn mn Jlei 00000000000O0O0O
let 0000000 00O00O0D0O0O0O0D0D0O0D teaOO0O0ODODODO0ODO0OO

0O0O0OO00 |le400000000000000 nceOOO
000000000 XIlei rove O00O0O0O0O0OO0O0XAs is

a godizhifg @hf&@bwl&s&?s PpnPaav @itAtioAM @M BErast AREr was 30
e.elastl C

non- per peabl menber covering a_.contact _ .
il REAC RSP Was POH@EH?C@ W%H&_ﬁééﬁf%%(? agyolishing pad
wasrdmsee@?viﬂh lai ﬂ-hoetdrasgéii.t }@@ﬁdftfiﬂisﬁfbtﬂﬂ%sfsh@g were such
cti of an ture urry..l eakagecan
3t uPFahe 0 elb5 tnd g it rnbaRRRONT Wabre deasoss was
S&rpnpl e 1 (Fabrication of Polishing Region) M xed

. [ tpresin-cqoated reacti on vessel were
O3P8y 1oy HEHRE TR ER B o B insPepiet
- x:pelapol leakmgelali treeiresdrtd? portionrsfracogniieddby Uni royal
Chem cal Corporation, with an NCO concentration of
2.22 neqg/g) and 3 parts by wt of a filtered
[Table 3bne- based noni oni ¢ surfactant (SH 192,
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’ a pol yur et han}e regi n floam bl ock. ~The po| yur et han

resin foam bl 0cCK Was siiced Wtrh—a band-saw type
slicer (manufactured by Fecken-Kirfel) to obtain a
pol yuret hane resin foam sheet. Then, the sheet was

surf agesytde grotrg Tadle ee’o’legyeir)%‘?lgldng an annular water
non-permeable elastic member covering a contact portion over a contact
portion between the rear surface of a light-transmitting region and the
- 'section of an aperture B, slurry leakage can be effectively prevented.
[Fourth Invention]
Fabrication Example 1
‘(Fabrication of Polishing Region)
-Mixed together in a fluororesin-coated reaction vessel were 100
parts by wt of a filtered polyether-based prepolymer (Adiprene L-325,
manufactured by Uniroyal Chemical Corporation, with an NCO
- concentration of 2.22 meq/g} and 3 parts by wt of a filtered
‘silicone-based nionionic surfactant (SH192, manufactured by Dow
Corning Toray Silicone Co., Ltd.) and a temperature of the mixture was
-controlled at 80°C. The mixture was vigorously agitated for about 4
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thi ckness with a buffing machi ne (manufactured by

AM TEC Corporation) to thereby obtain a sheet with an
adj usted thickness precision. (a sheet thickness of
1.27 mm. The buff-treated sheet was punched to form
a disc wwth a predeterm ned dianeter (61 cm and
recessing was applied on a surface of the disc using a
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to thereby fabricate a polishing region attached with a double sided tape.

The fabricated polishing region had physical properties of an average

- bubble diameter of 45 pm, a specific gravity of 0.86, an Asker hardness

D of 53 degrees, an Asker hardness A of 95 degrees, a compressibility of
'1.0%, a compression recovery percentage of 65% and a storage modulus

of 273 MPa).
Example 1
(Manufacture of Polishing Pad)
A cushion layer made of a corona-treated polyethylene foam

- (TORAYPEF with a thickness of 0.8 mm, manufactured by TORAY
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l ength and 19 nmin wdth, and with a thickness of

1.25 mm). A conpressibility of the light transmtting

region was 2.5% and an Asker hardness A was 61

degrees. The light-transmtting region was fittingly

inserted in the hole for insertion to manufacture a

pol i shing pad. Light transmttance were 26.4% at a
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(with & size of 57 mm in length and 19 mm in width, and with a

thickness of 1.25 mm) was obtained by cutting the polyurethane resin
sheet. A compressibility of the light-transmitting region was 0.5% and
an Asker hardness A was 95 degrees. The light-transmitting region
was fittingly inserted into the hole for insertion to thereby manufacture
a polishing pad. Light transmittance were 21.2% at a wavelength of
400 nm, 64.4% at a wavelength of 500 nm, 73.5% at a wavelength of
600 nm and 76.8% at a wavelength of 700 nm.

{(Evaluation of Polishing Characteristic)

. A polishing apparatus SPP600S (manufactured by Okamoto
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pol i shing platen was 35 rpmand a wafer rotation
nunber was 30 rpm An in-plane uniformty was

calcul ated fromneasured film thickness values at 25
points arbitrarily selected on a wafer using the
following formula. Note that decrease in in-plane
uniformty value shows a higher uniformty on a wafer
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t r ument
%%S)lg%@%\%l hes ofSengdcheslel engt h regi on of from
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s of filmth ness an

M%‘?h e @ r?ér §: It4.) epdor fabricated pelishing @lad werglused to

PO‘S‘E?L%?F £ sﬂ?:%rﬁﬁrgﬁ?&géﬁ%mﬁﬂ Aqnkb Bl Wi gE BESIs fprmed to 1
pag ﬁ@%pg g gq;\ &rxljh{)y about 0.5 pm As a polishing condition, a silica
shurry (SS12, manufactured by Cabot Microelectronics Corporation) as a
polishing slurry was added at a flow rate of 150 ml/min-during ‘
polishing. Other polishing conditions were set such that a polishing
load was 350 g/cm?, a rotation number of a polishing platen was 35
rpm and a wafer rotation number was 30 tpm. After polishing, the
nuinber of streaks with 0.2 um or more in width on the wafer was
- -counted with a wafer surface inspecting apparatus (WM2500)
manufactured by TOPCON CORP. In Table 4, there are shown results
of the measurement. '

(Evaluation of Thickness Detection)
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results of the evaluation. Note that nore of scratches
ina light-transmtting region is thought that
reproduci bility of film thickness detection is
worsened. 0: a filmthickness is neasured with good
reproduci bility x: reproducibility is poor with
insufficient detection precision [Table 4]
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#As is clear from Table 4 that by employing a polishing pad with a
compressibility of a light-transmitting region larger than that of a
polishing region, a protrusion of the light-transmitting region from a
polishing pad surface during polishing can be prevented from occurring,
- which makes it possible to suppress deterioration in polishing
characteristics (in-plane uniformity and the like) and generation of
scratches on a wafer.

[Fifth Invention]
Example 1
{(Fabrication of Light-transmitting region)
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chrone plated nold according to injection nolding. In
all the steps thus far, production or fabrication

wer e conducted using appliances or apparatuses with

fluororesin-coated or chrone plated surfaces in direct
contact with a raw material or the Iike. (Fabrication
of Polishing Region) Wighed with a fluororesin-coated
wei ghWwghed seth weflaoffi@Binpaated Meighingf vessel were 128
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numhi)er of Potation of 900 rpm for about 4 min with a fluororesin-coated

agitation blades so that bubbles were incorporated into the reaction
system. - Then, weighted with a fluororesin-coated weighing vessel and

added into the polymerization vessel was 780 parts by wt of
4;4’-methylenebis(o-chloroaniline) ((HARACUAMINE MT, manufactured
by IHARA CHEMICAL INDUSTRY CO., LTD.) melted at 120°C in

‘advance. After about 4 min of agitation, the reaction solution was

cast in a fluororesin-coated mold. When the reaction solution lost

fluidity, it was put into-an oven with a nichrome heating wire section in
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preci sion. The buff treated pol yurethane foam sheet (a

thi ckness of 1.27 mm) was punched to obtain a disc

with a predeterm ned dianeter and concentric circular
grooves with a groove width of 0.25 nm a groove

pitch of 1.50 mm and a groove depth of 0.40 nm were
recessed on the disc with a recessing nmachine. A
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oﬂﬁeeawwwrﬁat&cwﬁ a%ﬁ'i&%acture a polishing pad.
A pol i1 shing pad was manuf act ur ed

by hendeuble
€ F?f‘r {dautlsdackdapramanufaciiped by Sekisui
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- properties of an average bubble diameter of 45 um, a specific gravity of
.- 0.86, an Asker hardness D of 53 degrees.

(Manufacture of Polishing Pad)
‘A cushion layer made of a corona-treated polyethylene foam

(TORAYPEF with a thickness of 0.8 mm, manufactured by TORAY
- INDUSTRIES, INC.) and a surface of which was buffed was adhered
onto a pressure sensitive adhesive surface of a fabricated polishing
region attached with a double sided tape with a laminator. Then a
- double sided tape was adhered onto a surface of the cushion layer.

The cushion layer was punched so as to form a hole with a size of 51
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hydrochloric acid solution to thereby obtain test
liquids. Elenents in a test liquid was neasured by
means of | CP em ssion spectroscopic analysis nethod
(Cl ROS- 120, manufactured by RI GAKU CORPCRATION). In
Table 5, there are shown results of neasurenent.
Measur enment em ssion beans for | CP em ssion
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. Cufy ZERBTE A YRSZHEL 8l BRE¥59q04 fhaf) a vol tage applied

to.the oxjide filmwas 7.5 M/ _or high when a | eakage
(%Yﬂl?‘lé‘ltﬂp“d@twéﬁ@e &iilnp ﬁ’@ltmﬁ%f‘ﬁqlﬁ@gs 1 pAlcnR. One
hundpednvigberczverwake! withed sath@ oﬁeﬂfét%rf%g gg%O) and a

er.cent age s obtained froma proportion o !
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. polishirgy Apphhghiss BPPEUISmandfadieirealISd RNBLASH #bEhi
P t he Iﬁga?p i eces. ng bl e 5] _Co,ncentrat_tﬁ“sidon_ (;?L cont al nlg% Tool
: W(Hé{tsalt[g ()F}Bﬁ employed. A polishing condition included addition of
- asilica slurry as a slurry {SS-12, manufactured by Cabot
- Microelectronics Corporation) at a flow rate of 150 ml/min during

.. polishing. Other polishing conditions were such that a polishing load -

was 350 g/cm?, a rotation number of a polishing platen was 35 rpm, a
wafer rotation number was 30 rpm. A polishing time was set to 2 min

- The wafer after polishing was subjected to RCA cleaning and. to
- cleaning using a 5% dilute HF for removing a chemical oxide film
formed during the cleaning. Thereatter, the wafer was dry oxidized at
900°C for 2 hr. An oxide film thickness at this time was about 300A.
An Al electrode MOS capacitor was fabricated on the wafer and an
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Pol i shing region Light-transmtting region Yield (
/o) Fe NN Cu Zn Al Fe NN Cu Zn Al Exanple 1 0.26 0.08
0.45 0.08 1.15 0.25 0.05 0.04 0.06 1.12 86

Conparative 0.27 0.07 0.44. 0.09 1.17 0.54 1.53 0.168
0.35 2.51 40 Exanple 1 As is clear fromthe results
shown above, by polishing a wafer using a polishing

e}mﬁ-aﬂmjmtrbf a&haﬁi@tﬁﬁ bf Bi fhin @ weeNE efhEATAIMEaRl thereon.

8C tha respecti corres ndlng
TRRRC A FlT 5P, Wameanatlasea an |
dapm:steqb otitls Igoig wmshrwds: eadd amaqlear RiEscd éle@&sﬁebl A

B IR Pl SRS 4B B R aiineaet Blocdpde, withy

phlamtngs thaothies Al B[:patﬁtgj&)Waar(d anldl Ui rédre@grtate iefdttrode (-).

or ovi AsathBi ol W81 S PR R MieP e Alpetgppitdia the

oxide ﬂlng fwas ¥raMviarthigh whghanlesdtget q@rrent density of the

ol Mt WAL TylA) e B8t BRARd SlfRtS e B HelRRed dhd
H(PIﬁthijii‘%ﬂeICE/P¢Ifcemag¢ Mgd.seolpflaened feomTd @rppbrtsbnrd:g goad

oHAASHAyE L0 Capd B  R3e MhE TaRE 5, B fre shown
nogdetectednp elmem@gts Oéthtayem plEcesThe pol i shi ng pad

according to claim11 or 2, wherein the water
erneati on preventive | ayer has a cushioning property.

[fablpyal pollshlng pad according to any one of the
precedlng clains, wherein a material of which the

1 Ind 4 4 oo H
Hght=—trapsr-ttingregion—andthe water perneation
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thereof. 7. The polishing pad according to any one of
clai m& ik &i@aP from the results shown above, by polishing a wafer
using a polishing pad made of a polymer with a concentrations of
- specific metals lower than respective corresponding threshold values,
metal contamination on a wafer after polishing was reduced, Wthh

makes it possible to drastically improve a product yield of a
semiconductor device.
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wherein the polishing region has a depression and
protrusion structure 91 for holding or renewi ng a
polishing liquid on the polishing side surface
thereof. 8. A nethod for manufacturing the polishing
pad according to any one of the precedi ng cl ains,
conprising: a step of formng an aperture for
provi di ng the Iight-transeiéﬁ%gg region in the
polishing region; a step ting a material into a
nol d havi ng shapes of the light-transmtting region
and the water permeation preventive |ayer and curing
t he hat erf apolighinge baldy Hasingaat patishire megimmbend i at Gght-

' L ght - 1Lt regi on _and the wat.er .
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light-transmtting region into the aperture in the
trﬁﬁgi%ﬁillﬁ% 16847 on e tﬁﬁeﬂ%grtraarﬁrﬂaf@gt Kegigsl padi the water
péreae Ao e v diftived ﬁgéf%&ﬁ%a% ¢he sSaménTEEPRd il @orally in a
manufacturing the polishing pad according to any ohe
sipgletpiecel ains 1 to 7, conprising: a step of forming an
aperture for providing the light-transmtting region
in the polishing region; and a step of casting a
mat e2.i al THY PoRsERRACHad ALbANinEAN BGishBPRRePLint AS interface
aperture and the water perneation preventive |ayer and
exiglisi Rgtwern thet bghatransmiténgbyedion rarad tthanwpder permeation
In%EQHSE hg%g,mhich the light- transmtting region and
he wat er” pérneati on preventive |ayer are made
integrally as a single piece. 10. A polishing pad, in
whi ch a l'ishing. |layer having a polishing region and
~an gpert'ﬁﬁ'@ Rofishing Radyiesgoringgir Aaiamshiart Rngvherein the
- whRS R DRIl Eré\fé@ltﬁfepl b} ﬁﬁsld'fat\fﬁgltlﬂ)?l\fhgg)r eARerture
B smaller than the Tlight-transmtting gron are
| am nated one on the. other so that the apertures A
and are,super.i nposed one on the other, the |ight- .
tr an‘g mtt ihr?g Hoilﬁgg‘?'g iféacgret?\?i(’mgi)ﬁot%%y apyes 1Qfr B1% Risgeding
clafin$ hehepah! 4 nRarrid b vhiea! PR BAR; '
menber having a hardness P%ﬁgﬁzﬁgﬁgn t he pgﬁggﬁgﬁgiﬁndthe
walsginsamasdiarhpreviegitivet lazies afe mavde isegmom-faumr ovi ded
in 92 an annul ar groove existing between the aperture
A and the light- transmtting region. 11. The
pol iSshi nTheagoliehtidipgl tzecolding 10, anfessd bft e WHe8Edin
non- per neabl g el as_t?éﬂ?fieqber hgls@ an .aAjﬁer har dnes\sﬁ% : 8
claingow, SHFB mpteriad 9 which the polishing region is made is a fine

foam.

0. The polishing pad according to any one of the preceding
claims, wherein the light-transmitting region has no depression and
protrusion structure for holding or renewing a polishing liquid on the

polishing side surface thereof.

7. The polishing pad according to any one of claims 1 to 5,

wherein the polishing region has a depression and protrusion structure
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12. The polishing pad according to claim10, wherein
the water non-perneable elastic nenber is nmade of a
wat er non-perneable resin conposition containing a
wat er non-perneable resin of at |east one kind
selected fromthe group consisting of a rubber, a
thernnplastic clastonmer and a reaction curable resin.

o i B e 2 PSR o ot P S B  Burtec

theegdfer is low in height than the annul ar groove. 14.
A nmet hod for manufacturing the polishing pad according
to any one of clainmns 10 to 13, corrprising astep of
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‘ lzg]:ftetrbhgﬁiztthﬁgﬁégioht kAd ﬂ&ghﬁa’ter Peenfdtiond p?é\ﬁentwe layer are
conposition to thereby forma water non-perneab
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providing the light- transmtting region and a cushion
| ayer having an aperture B smaller than the

I
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the light-transmtting region and curing the
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) erture B snmaller than the light-transmtting
mFeé’é'F'ﬁﬁ agrd St P48%d one on the other so that the
light-transmtting region and the aperture B are
superi nposed one on the other and an annul ar wat er
- non-I§kr ndabpaishing pad, in which a polishing layer having a

polishing region and an aperture A for providing a light-transmitting
. region therein and a cushion layer having an aperture B smaller than the
light-transmitting region are laminated one on the other so that the
-apertures A and B are superimposed one on the other, the light-
" transmitting region is provided on the aperture B and in the aperture A
and a water non-permeable elastic member having a hardness lower

- than the polishing region and the light-transmitting region is provided in
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el astic nmenber is provided over a contact portion

between the rear surface of the light-transmtting

region and a section of the aperture B so as to cover

the contact portion. 17. The polishing pad according

to claim 16, wherein the water non-perneable elastic

menber has an Asker hardness A of 80 degrees or |ess.

18. Th ol i shing pad according to claim16 or 17, .
alf, BPBIIRY HEOOWRt EXISHBR §BI &he| apestEreefiband dhe light-
trERdthiffing r¥g&bal non-permeabl e resin conposition

containing a water non-perneable resin of at |east one

ki nd sel ected fromthe group consisting of a rubber, a

t her pppl ic ..elastonmer and .a reaction curabple.resin.
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CO\%GIIF Cﬁl\é%c%ﬁagg?r %Pti on. 20. A nethod for
manuf acturing the polishing pad according to any one
of claims_16 to 18, conprising: a step of lamnatin
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in the aperture Ato forman aperture B smaller than

the light-transmtting region in the cushion |ayer; a
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lightHfrahisngtting region on the aperture B and in the aperture A; and a
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step of casting a water non-permeable resin composition into an annular
groove existing between the aperture A and the light-transmitting region
and curing the composition to thereby form a water non-permeable

‘elastic member,

15. A method for manufacturing the polishing pad according to

any one of claims 10 to 13, comprising: a step of laminating a polishing
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| ayer having a polishing region and an aperture A for
providing the light- transmtting region so as to be
inserted therein and a cushion |ayer having the
aperture B smaller than the light-transmtting region
one on the other so that the apertures A and B are
superi nposed one on the other; a step of providing

the,light-transnitting region on the aperture B, and
| la?’ﬁfe' &R(ﬁ}%ﬂ%&g r&sgma fean &Pes%rﬁfﬁ dornphgyiding the light-
ane aebRn asidla QSRS I 0 1
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em conduct or device conprising steps of polishing a
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and cufing the composition to thereby form a water non-permeable

elastic member.

16. A polishing pad in which a polishing layer having a polishing
region and a light-transmitting region and a cushion layer having an
aperture B smaller than the light-transmitting region are laminated one
on the other so that the light-transmitting region and the aperture B are
superimposed one on the other and an annular water non-permeable
elastic member is provided over a contact portion between the rear
surface of the light-transmitting region and a section of the aperture B so

as to cover the contact portion.

17. The polishing pad according to claim 16, wherein the water
non-permeable elastic member has an Asker hardness A of 80 degrees or

less.

18. The polishing pad according to claim 16 or 17, wherein the
‘water non-permeable elastic member is made of a water non-permeable
resin composition containing a water non-permeable resin of at least one
kind selected from the group consisting of a rubber, a thermoplastic

elastomer and a reaction curable resin.

19. A method for manufacturing the polishing pad according to

any one of claims 16 to 18, comprising: a step of laminating a polishing
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- layer having a polishing region and a light-transmitting region and a
cushion layer having an aperture B smaller than the light-transmitting
region one on the other so that the light-transmitting region and the
aperture B are superimposed one on the other; and a step of coating a
- water non-permeable resin composition over a contact portion between
the rear.surface of the light-transmitting region and a section of the
aperture B to cure the wet coat and to thereby form an annular water

~ non-permeable elastic member so as to cover the contact portion.

20. A method for manufacturing the polishing pad according to
any one of claims 16 to 18, comprising: a step of laminating a cushion
| layer on a polishing layer having a polishing region and an aperture A for
providing the light-transmitting region so
as to be inserted therein; a step of removing part of the cushion layer in
the aperture A to form an aperture B smaller than the light-transmitting
region in the cushion layer; a step of providing the light-transmitting
region on the aperture B and in the aperture A; and a step of coating a

water non-permeable resin composition over a contact portion between

- . the rear: surface of the light-transmitting region and a section of the

aperture B to cure the wet coat and to thereby form an annular water

non-permeable elastic member so as to cover the contact portion.

21. A method for manufacturing the polishing pad according to
any one of claims 16 to 18, comprising: a step of laminating a polishing
layer having a polishing region and an aperture A for providing the light-
transmitting region so as to be inserted therein and a cushion layer
having the aperture B smaller than the light-transmitting region one on
the other so that the apertures A and B are superimposed one on the
other; a step of providing the light-transmitting region on the aperture B
and in the aperture A; and a step of coating a water non-permeable resin

composition over a contact portion between the rear surface of the light-
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transmitting region and a section of the aperture B to cure the wet coat
- and to thereby form an annular water non-permeable elastic member so

as to cover the contact portion.
22. A method for manufacturing a semiconductor device -

comprising steps of polishing a surface of a semiconductor wafer using a

- polishing pad according to any of claims 1 to 7, 10 to 13 and 16 to 18.
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