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The hardness of the fine-cell foamis preferably 35

. to 65, nore preferably 40 to 60, in terns-of Asker D
hardness. Wen the Asker D hardness is |ess 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 nnifonnity of an

i O R N L

, : Onpr X m@ bpreaaddbicyeiors it s Googht thebhatdierrance
““”ﬁgﬁm sty Tho iy 184685 AMBuBheHRFRhL: BRflcal
uEh o5 SoudiRE o 4 Fiaht detesim @@qurcdmng a

deeqtiors prduision Yf @) exxdpéiht or dfé’é.ﬁ thedfetdbtioh BRereof. -

hi ckfesS, Sl |l f fine-cell f
i o IR hdishind Bpdor e RRer e e Frebbraiting

TRGQN (0D g&ﬁe pelistiing rﬁglm-eamdﬁ‘ected by a fofee té el them

o foa% iai I ovveg He%éhl&ﬁy allée(??f{bﬁ{ﬁ% etg’gdm%lﬁel l
: §W%“§§ q@om@p@beqswoozjnmi)s Ieakedin Beronighborfibad of a
é&@%ﬁh&@ﬁ%\fﬂ& &sﬁ rmidRidd ﬁ&ﬁﬁ%be ia%‘ginlé ?%Wed as

| r fer 0100 nore preferabl
%ﬁrﬂ ince tag “f%’é%l?@?lyea%on w&@nﬂmdam%s formmed
withi tHenemane. @ﬁatbﬁﬁl aslm&higm—&aﬁsmmfg 2 &h&q&{é ¥ light

| s repeatedly

24 | oadi
g HSRE Ay 30 At et et ine ah andRb s cpialby
s:m:e ;tb.le |1@ht1‘tgamﬁmrtnngemg¢m and &mcksatteﬁ pjeh&relafmijr?févenhve
al cul a ro
Ia%'r%e I | oW -Ng Lequa’%w&ﬂ;")ﬁda% ég @c%@é’?@ (Bigoe, light
cta(:tpgln.g chg; 9 qiﬁferemg;: jim retracuve mdex can be suppressed, .
~ -thereby enabling high precision optical detection of an endpo:__nt to be

..~ achieved. . The term, formed integrally in a single piece, means that no
. different material exists between the hght—transm:lttmg region and the
water permeation preventive layer. ' :
. In the invention, it is preferably that no interfaoe ex:ists between
;. the light-transmitting region and the wafer permeation preventive layer.
~In this case, scattering of light due to difference i in refractive index can
be further suppressed, thereby enabling hlgh precision optlcal detection
of an endpoint to be achieved. : '
In the invention, the water permeation preventive layer has
preferably a cushmmng property. Since the water permeation
~ preventive region has a cushioning property, a separate. Step of
: prowdmg 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 pollshmg side surface of the hght—transmlttmg region has

)
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Ti: the thickness of fine-cell foamafter the _
fine-cell foam:in a non-loaded state is |oaded with a .

stress of 30 kPa (300g/cnR) for 60 seconds.

T2: the thickness of the fine-cell foamafter the
fine-cell foamafter allowed to be in the Ti state is
| oaded with a stress of 180 kPa (1800g/cn®) for 60

K f.
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SHFE R CF SRS abrasis graies s salp
: dbpmsamsama ‘B&gtt@hﬁgd aﬁ]d abgﬁxpaenqml]m& déEuiang}nﬁJH fBehds =

reduce rage el asti c. nodul us

rgﬁgr S f?:ggt?%pg?cggﬂnc ﬁa&r‘gg“? gﬁ PSR r i ng

BT prmmvmbyce mwmﬁmwmmmmmmdwﬁw €epressions

SRt B RO LEEA LRI R 0 s

- oel astonet er
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px@femb@ﬁmg.l@&}ltfbmﬁmttl ng regl on and the water -
per vent d cyring the nateri al

Do ERhE By e o g REGORRAteRe he

B dilS@hnng ’sldarim Pi‘ﬁfamblyga depmdlohlm:_ dvlgmm Eﬁlﬂ‘@tﬁtﬁgﬂﬁe .

r .as. a4 single piece; and a

hcﬁ?ﬁléeﬁd}@?‘% gﬂ’."%& u{cﬁe light-transmtting

K reg| ke aveeegepesit dmncimrtolﬁ ¢ho fhestulnipareis prefexably

&bhésé %P@#‘gefe?ﬁb%%ﬂ} i B4R ?ﬂa&? Pt ?@erage cell

t ranspar ent me he T nvention

_ ﬁ?@?%dsf&ﬂmmt planayitstie ipmrpesd.ng pad i ncluding;
2 St?ﬂe@ﬁe&ﬂb@rﬁ&tﬁ%ﬁﬁ@&iﬂéﬁ@e}fﬁfm@‘i@ fef rge;feﬁsmlo |

gi_on

P07 100 noWentr sneet %réwéﬁa@emm

L thdﬂ atnengﬂs bhttes saffakh oflthe IBotichasfegin A9 10wEkaodRtuce

g B or B FEPE 37 Bk il e BRsmseing ety i

: -h1ghard:hanhle01 thhthrutmbersof ﬁne m:g]ls egi the sandaddef Mﬁpdjhshng

SI ng@ﬁ&&&%ﬁ Q& f#&gjga‘ én‘%? on) f{%ﬁ% B e h¥ itig

e pi ece.
tendelf@thfsdc@eas lishing pad, in which a poI i Shl ng

1
ot s RSB B PSS i

di I t
= I ngﬁag}é?l h‘éﬁﬁ@s(’ﬂf I rﬁ% IWhenithgfiskes D
-haxidrﬂal%ié léyz«.Sﬁna&i 33@, aﬁt? Jram cﬂé}b@@'opﬁ&l Minkhe
d ot her, s ur es and are superl rtb’osed
- decgegsed, Wi ana:gws 6% Dot By is

- . goods bt dhd mnfdrhﬁtﬁl@é@tﬂ.lbbje& aﬂﬁohﬁmhga:eﬁaertb Weeddrraased.
oo .8 V’ﬁ]ieefzoﬁ%rlleg ﬂ:ﬁy 581080 anxJ%eirs preferabhfo.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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- hardness |ower than the polishing region and t he

‘light-transmitting region is provided in an annul ar

groove existing between the aperture A and the
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har o5t TR SnARGH S S RSt bl foam

affpwetictol begim tha"ﬁla Smtbtls dgadc&gwﬁm astresdof aB0etPon of

(i%?b%fﬁﬁ 4? a result, polishing
' ct |st|cs suc as in- plane uniformty are
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ocu; 2L, thO kel Bf ShENA RRxtbtte e Al & B 34
frc 4 Topelevane senseof 80 4t (9 0eicar) for 60

seaeﬁ&gal endp0|nt detecting section, which is thought

an endp0|nt or

to r uc dgEl |on reC|S|on 0 :
di sab f5% aphaRer Hag fipgweell fgam

e aﬁpmlalblmreﬂg:oﬂa&iuﬂﬂléﬂ‘e srateem ldaﬂeﬂaﬁtﬁl A\&Xir8és of 180 kPa

ela tic nmenmber less in hardness than

(lééggfé¥ﬁ§ﬁ h?%— ﬁ or the light-transmtting region

in aﬁSanﬂu#ﬂncgmemwefﬂuaﬁneﬂguhbaneaﬂwtﬁﬁeﬁpeaﬁﬂﬁﬁmﬁh

non perneab

and thendpaded yithow stressnefs30 kPasi308iz/icm?) fordilreesimdsl
h
chanpge Qﬁﬁﬁgé tefégsdcrhﬂot b eg?*mé Eﬁ.ﬁ%@ﬂ fo|a9;9 ﬁ{t g“%@i‘%z
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th |n erte 0
E‘?%ﬂ@@ MEes arvaess.inore M@ferﬁéim%ﬁ?ﬂ 4 or more.
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AR o S gt
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4 *w£1ﬁﬂ Eﬁ-@g region and a cushion |ayer
even in a case where a force acts so

perfect
“8S El‘be;;@wn%@m relates itg s meathed dox manyfaceyiop thad t he

. poliBBihe phAGNES dwekp %f@@h hitl B aperBie fof F?Bhdmg the.

resistance is effected to the peellng actio
Therefore, peeling is hard to occur at the contact

portions .to thereby enabl €slurry | eakage to be

effectively prevented. so. as.to. enabl.e. optiCal. ...

detecti on of an endpoint to be achieved with high
preci sion. An Asker hardness A of the water
non- perneabl e el astic nenber is preferably 80

- degrees or -less and nore preferably 60 degrees or
less. If an Asker hardness A exceeds 80 degrees a



The wat er- non-perneabl e el astic nenber is preferably
made of a water non-perneable resin conposition
contai ning a water non-perneable resin of at |east

- one kind selected fromthe group consisting of a

r ubber, a'therrmpl astic elastoner and a reaction
curabl e resin. Wth the materi al adopt ed, the

% gm abl e. e ast |§c.]nerrbrggr18§2£ﬁtz ?castmg at h
mtsnaéuem arlmﬂl@éxavu@tshapdtsaefﬂm ]n@rﬂaa'ansmmng Bogidnh ynd
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ﬂtmapﬁrmrd ;n the pohshmgm:ghm tmﬂee&tebja laméndretiteiplishing

é%g f}?l hi-transmtting region is nmade is

-erab %]aajfeggﬁx BPfte a non-foam can suppr ess
scat {ide mgennom nghates do aanet’rmd forfihentifdterivgrthiee
premél on oPﬁgﬁB ng &kbﬁﬁ;ﬂ po 'S |ﬁért?§ég&g¢als gthe

- RaRemitmgrRaEen i Lm ¢rarmn! tatstng of egsiomng a
aﬁerweﬁ&ra ft@aﬁﬁ?g ﬁ?ﬁ;
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- Togiom ?%%fé WAYBT PETTsRtoR MIRYEREYe laveE
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- ghrigeng 4P eien targeoprasea 9e14yerare
matﬂmnahgréﬁbaaﬂ;a@nglﬁpzeat detection of an endp0| nt
cIoEx Ef)flj:ISI on to be perfoinied with nore of
st dI|ty an Asker -hardness D is less than 30
- degr €8s inygntierelotsetaa giolishingpad uirr whiish egsylishing

' f
B ;“‘;fégf"g#‘%% Aiibgrefrand g dudth AT ?*5%‘“‘1%&

Pgrresgmhﬂsqrs&agd@r puslgopdayenkaving an

apbitght H SRRSSE tthaﬁg;hqugmrtraﬁsﬁﬂﬁm fedion dek %xﬁfﬁﬁated one
ane uni.formt

. onflBeisiipD fa 4R3} Be Bpeiiurea dogid £ e sybeatiosE ali oicthe

- othielre tloe hghf@mith;mg{t@ﬁkﬁistman Fhe>sgretisre B and in
e Fansm
oG AT Wi AR S AR ber bagig 5

essi ve

. haninessiowdr mhaa thel palishing FegionSimt ¢ha lighytrammittingge

e e i ——
anc&ﬁhge &mﬂﬂm&m@h pr eci SI on of an endpoint in
- pol isS BbRekritfsss to AviRieh) asﬁ atisdlﬁ?mtﬁng

' surface, of the ht té nsmttlngiil
TegIy Y%S%@ﬁg é%rbapm b @ppbﬁhmgmqn go that
thedhﬁrdb%sﬁﬁléan&ﬁﬁébtéﬁr ; wn&yt Qehkagel NeHoREVRr, &
e essS|i on an Io S1.0 Struc . ans. a \Y
stuffSPASHS oB's SR e e seatistig o mﬁashef.lé ag the
. polishéng région|dndradigisetrpnensittifig cegxdﬁpnes # isrthoagtit,

, swqq{eﬁhl?)l?‘ihggﬁus t%ﬁﬁ%"%{‘gg‘yég %&;dgﬁﬁ?gCﬁbgl‘ t he

transm
poh§hmg regien suchths -Aransmiftingregion calisexastrdin in the .

light-transmitting region and the inserted portion thereof in the
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depressions and scattering and absorption of |ight
occur, which tends to affect detection precision. A
surface of the water perneation protective |ayer has
al so preferably no macroscopi c surface depressions
and protrusions. If macroscopic surface depressions

and protrusions exist, scattering of light is easy to
possibility to exert

' cur, leading to an adverse .
‘ Pé’i?s g Batcle %w&j@tmméﬁ%r@cthsuhﬂht-mﬂmt&ng regon and
. deforeiticnof Hhep ?Jad Orad QLELRE, fxljlfslﬁﬁg chBkAkeristics

ne-cell foam 1In th

f bI
PR rReBE Ly ard hought i pe RPRdeflagi on at
t he piml CMR, rtgemhhegpadeﬁmaﬂlqb ét:tctaﬂ:r sm:daétgch asa .

oS R U L 08 02 B0

- ﬂﬁl‘ﬁ@f g polishing is ¢ffcefted byl f;ncﬁbngmainr pressurerorSince

ransha Ry PRy Ripbeaty, MEDABERIEIIGT oo he
- lléb‘é Sﬁﬂs?%&r@gw@fa%ﬂlerpﬁﬁs regmmimsngwﬂshmw

. p&lg state Blwayiissy & BSCHrAcE et bolllBrhBErs. A

-'cqnﬁrec'f'c gr VJ é %%ﬁeé%’rﬂ a&éé@e&ﬁi?ﬁf stremﬂlage

bategandht ﬁmthlmaﬁtbew iofis thoaBhgab Réatedl bl‘éﬁfé}gct;ehé\f‘ﬂl@
e

B t t hi gher, th |
- i R RS B bl Sl M s
- optisgl problsnesuda gs dloadickgpdmazr mpt;calsmg@o%i}t dr;tbct::hg :
t ardness
Sﬁ&a{t}ﬁ‘rﬁi—]1p(lmriieé @Lq]{@}totg%gc%r ér a g’ ?%ggltoo 80115}
01‘,5{! paiﬁtwmmpﬁaasandmm‘étmbe@rcm@m D hardness
V\henAt a@ Ji%@'}ﬁ%énhé é d*:xbie
anari Ql %ﬁect of - ng IS decrease
1%)% W%‘ﬁ Fﬁ%ﬂb @?%Wm%n &%w&ﬁhm@wgw of fhlac
hghtmsm;mng regitiflin Btarddigtab Rirbo¥dbtiviAg tﬁ@w@éﬁ ?RE
- pg li shi q_ﬂ ﬁ_‘sg%gs to be decreased.
- anBiB? A3y Mie ighireRemF iRE By Sane e BUFer abl y
: .noﬂ-ﬁﬁmﬁlemasnn memﬁrelmbblas@l&tyt?@ a&%fﬁl, &ibﬁ_l’.ltytlbﬂr ;
S nge 0 .anari an
GRS By g icheldial SRRE ool () (o s

: llg%h’@@smmug segionf andrthe énsdrbed pegtian ithereof in the

- - polishing pad can be absorbed therein. Hence, polishing is performed

. without protrusion or deformation of the light-transmitting region and
. .deformation. of the polishing pad during polishing, and furthermore,
. -degradation of polishing charactensﬁcs such as in-plane uniformity can

~ be suppressed.
The water non—permeable elastic member seals contact poi’tions

.- between the polishing region, the light-transmitting region and a

- cushjon layer perfectly, and even in a case where a force acts so as to
_peel off the Iigl1tftz*ansmitting'i—cgidn and the polishing region during
polishing, a sufficient resistance is effected to the peeling action.
Therefore, peehng is hard to occur at- the contact portions to thereby

- .. enable slharry leakage-to be eifectzvely prevented so as to enable opt:cal
. detectlon of an endpoint to be achieved with high precision. -
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The conpression recovery of the fine-cell foamis
preferably 50 to 100% nore preferably 60 to 100%
When the conpression recovery is |less than 50% the
“thickness of the polishing region is significantly
changed as | oading during polishing is repeatedly

applied onto the polishing region, and the stability
racteristics tends to be | owered. The

of pol,i shi.ng cha ( :
~ - conpr S8 eEEREsy A of thewnigs nearpaTetatde tlastic member
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o Iovverg;gp%e%g i?J%]'It&g:tjﬁanarl 8@?’%’%"0 Je""&d gteﬁaglﬁﬁﬁées
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- mrt&ct 06h aBIe@.Ff esin composﬁﬂt@cbx%éﬁﬁh lleQ w%l%éd il Iesdt 0 a
y manu C I Sni paa. 1 nclu Ing

ol incBle SR BF Al b adthra ok teled B7a hoierePng
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rdd@Vviding the light-transmtting region; a step of
art of the cushion layer in the aperture A

renDV|£gaE
to f-o ¢ appierial edepseds| therwaten monhpermeable elasuc

p of provi gl %%#%%rﬁﬁ?frlans &S@l ng regl on on

CBberture B and in the aperture A" and a step of

‘cast The v@aﬂé@h@h—ﬁé’ﬁn@ﬁbﬁ%ﬂéﬁc ARFHBLrGATRE Cig
en the a ertu e A an

P liih fhe draRlor PR, U GHEARA! i WAl Re-permeable

elastmnmntb@*:stmhheb@? éﬁtlmmﬁitﬁénﬁﬁlaxr RaoBRebiR
nt| a]sto thodfor

e %% B %?ﬂ}ﬂ%% %rtoﬁé ai"ﬁen ’%g’e p of

: Cau&mgﬂtscwgf:h omdbndhng]go waoyrsen pahshmgga:hambtfﬁmm such as
-m.rl;qg,% ?rts,aperture A for providing the :

: ight-transnttting region and a cushion |ayer having
‘an- agBrtbgriavention) # enatarial of vehich ithe fight-dransmmittingg

r=- 68119 MLNeisre A bl B o5 %éﬁat s‘iﬁk% QB%H e Arand B
are .su erlnposed qQrie on the oth ste

- SUBPERSSHCAHCTIRG lgeht,tar%mé‘ﬁ?ttltqﬂﬁgta@gm@n gﬁdsﬁr@ted

, ;ﬂaﬁabybhabhﬁgwﬁopﬂcﬂ@e@ﬁﬁbhlﬁr@cﬁm@%ﬁ endipin

non- perneable resin COﬂpOSItIOﬂ Into

| st wa |
po %‘lﬁlﬁﬁﬁlt&r ?eé{we exi sting. between the aperture A and.

"the An lmsght hhtdmsss Dt mmdmmaﬂ@ﬂmlﬂg Regidhes
wat er Wghper neabl e

| o th 0
= oreBBBRF A Y0 Ged BERERY P2 SeEB
: hght—transmtung_ r-egion having a hardness in the range adopted,
- occurrence of a scraich 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 lessthan 30 degrees, an
. -abrasive grain in a shurry is easy to stick into a surface of the
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The invention:relates to a polishing pad in which a
"polishing |ayer having a pollshlng regi on and a.
li.ght-transmtting region, and a cushion |ayer haV|ng
an aperture B smaller than the light-transmtting
region are | am nated one on the other so that the
light-transmtting region and the aperture B are
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val ugpe %t&fagé ksl ﬁhdhtﬂ{xs%f‘%ﬁWfﬁfe-bél feRaMoeC at 1 He

© . reduced e 1nvention,. terl
. 1S BEg PgehlﬁgqoeMP@rpraﬁwr@h@qrp gretarebivs25@ Miryor sagren |
se ﬂ@%Sd f km&ﬂid&ﬁﬁggﬁlﬁs“ g %nggi%lsetﬁng of
- g S G LM g0 SR COnSl SLd o 4B fram

ob_wct of pnhshﬁg nds to b@féti@éﬁtd] FheSloress erasee&nadums

resB VY BB Do BuRR) M- HSh R 15 o hePl il e el

foam Ibym;aolym@smmdal wave vibthtibnawithld tehisilg tpaidngfiig in a
g}g&g& Loyed, concentrations of the netals
on a er can decreased Hence, a wafer cleaning
st e&W@Wf@&W@W@MW@MgMnI y
polSHINBIRGPERISERRS PGeepf &1 ﬁhﬁﬂb@ﬁgcaogeusﬁﬁ% 13P6r Baving a

acturing_ cost. be reduced,
&mg region and a hght-transmitting region and a cushion layer

- havmg 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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23 burden inposed on a wafer in the cleaning step
can al so be decreased; thereby, enabling a product
yield of a sem conductor device to be inproved. _
‘The first to fifth inventions relate to a method of
produci ng a sem conductor device, which conprises a
step of polishing the surface of a sem conductor

wafer with the p%bi shj ng pad descrj bed, above. Brief
WB??%"%? op e[ﬂ"—hﬁﬁrﬁlg}'&d a-step of gatinga watgr
S mhgmh:e_abwrewméompe@imlr @ﬁi@mﬁcﬁn@@@b@m the
i shi,ng..appar at us. used i.n olishin
- o BubBes B LR B RE Sreiin S A Per PR Ay an
. apeghpled3 66 care et coanhnddbithhichy fpad.an annhlay. water
S hona el ect V] i e e _of a
'ﬂr??)ll ?gﬁ:ﬁng ptae!(lfsoi ,ate 175t d lﬁ%{%?&g‘aﬁtﬂg cgﬂta&%?rgg%.ﬁ% is
© a ‘schéhainventiss raates toi amathodifeymanufcinping e a
pRtlshity P ikdh@inela WRPGT 13iARERE Hichishior? 9 difla
- Fig. 5 is a _schemmfiC view of a structure-show ng
- "~‘PQHS%§?&EV@" JBFW&gt% BRYshingRegipmiRd anmnreriikech lor
. - progling thenkigh | 'ttﬁxfhﬂsmiﬂ:?hg)fe%ﬂﬁ sta a@&b?fe il@l%éf@atﬂ}ﬁﬁel:in; a
CJreventive | a e forned .ntegr as a single
st iticing BA of tife oGS0 U e Aheifint & th feaan
apertupe Busrastler them tholighthranpmitting tegibwe it ithetcushion
i i s e ST L
- andi theapagiuehdy enda step iofhoatingaswmier noy-pegneabland
. Te8IVR@bRIpoRRIITES¢drA c@f@éfcﬁg\%(\}dﬁnl Bt&Een the rear Siacof the
.a schenmatic sectional view show ng an exanpl e of a
- Hghrirapsmyttmgregion anea saction of thoaperture B torpyye e wet
c@tm@m@e?e €41 B8 adthBMrSTHEMN: Hdn2PerdtEHBIL 1A
, mBAHe W' RAGW: etcrgr{tgcil: S(\'J/retgrll.on' L
. The invention relates to a method for manufacturing the
- polishing pad including: 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 cne on the other
. so that the apertures A and B are superimposed one on the other; a B
“step ofvproviding 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. . -
{Fourth Invention) |
o The invention relates. to a polishing pad having a polishing:
- region and a light-transmitting region, wherein a compressibility of the .-
1ight~tra_nsmitt_ing region is more than a compressibility of the polishing .

region. A . , ,
A .CMP method is a method in which a wafer, which is an object
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Fig. 10 is . a schematic sectional view show ng an

~exanple of a polishing pad of a third or fourth
i nvent.i on. Fig. 11 is a schematic sectional

vi ew showi ng anot her exanple of the polishing pad of
the third or fourth invention. Fig. 12 is a schematic

sectional view show ng stil | another exanple of the
vention. Fig. 13

hi d of a fourth fifth
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T 'bequg‘% %‘%\Aé@lnmgﬂ:ﬁ)eﬁ%at I ong?g %ﬁg oF g%rc,:en aé%g%s a_
- o @@%wmea becapge of meﬂl @ﬂgmm&mmﬁrw and
wesf ﬁsexeaa%@no&t @ HoupPReRAE i1 hffRrancks @e%éh%e

- 1871 s aglraph show ng
- ~-P¥f§a{%ﬁ§ﬂpﬂf thi light BREEHEIE FERIOR ATC PR SsIely
- invredsts with ¢imd & iusea Mcﬂsdaveﬁ'hiﬂl\isrmoﬁ ekhat eithhinerédse
B I N TR )
- flagorvadanter cft therpadisthing ged; cesultielzdn degradatifingn pdlishinga
PRI edaf-t an exanpl e
CIREAETRCLES b B ehePad Aol hithalh S Ak ARe ] PLET
- det edhp ﬁ@vmrs:baﬁﬁ f@nlstd dhat péoiruﬁm efothie f t h
- lighi¥eih 4B ft¥ing region from a surface of the polishing pad during

~ polishing can be prevented by rendering a compressibility of the 7
light-transmitting region more than that of the polishing region even in
. acase where a difference in behavior between the polishing region and
the light-transmitting region increases with time of use, thereby
- enabling degradation in polishing characteristics and generation ofa
scratch to be suppressed. '
. A compressibility of the hght-transmlttmg reglon is preferably in
- the range of from 1.5.to 10% and more preferably in the range of from 2
. 1035%. Ifa compressibility thereof is less than 1.5%, a scratch tends to
. be gcnerated by the hght~transxmttmg region even if a compressibility-of
- - the hght—transmlttmg region.is more than that of the polishing region.
.. On'theother hand, if a compressibility thereof exceeds 10%, polishing
characteristics (such as planarization characteristic or in-plane
. uniformity} tends to be degraded even if a compressibility of the
light-transmitting region is more than that of the polishing region.
. A compressibility of the polishing rcgioﬁ is preferably in the
-range of from 0.5.to 5% and more preferably in the range of from 0.5 to
3%. Ifa compressibility of the polishing region is less than 0.5%, '
- _in-plane uniformity tends to be degraded. On the otherhand, 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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Detai | ed Description of the Preferred Exanples (First
I nvention) - A polishing pad 1 of the invention
has, as shown in Fig. 3, a perlishing region 8 and a
light-transmitting region 9, a water perneation -
preventive layer 10 is provided on one surfaces of
the polishing region 8 and the light-transmtting
region 9 and the light-transmtting region 9 and The
Dper neati on preventive |ayer 10 are forned Wi th
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glycol (meth)acrylate; and nonyl phenoxypol ypropyl ene
~glycol 26 (meth)acrylate. The above resins may be
“used either alone or in conmbination of two or nore
ki nds. In order to enhance light curability of

~a light curable resin, a photo-polynerization
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- polishing region, and the stability of polishing charactenshcs tends to
be lowered.. The compression f_ecovery is a value calculated from the
above equation: . ' :

- The storage elastic moduius 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 pohshmg region is lowered and the planar:ty of an
object of _pohshmg_tends to be reduced. The storage elastic modulus
‘refers to the elastic modulus determined bj',measming the fine-cell
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phot osensitive functional group such as a ci nnanon
group, a cinnarnylidene group, a carcon residue, an
i socoumnarin_ residue, 2,5-dinmethoxystilbene residue,
- stylyl pyridiniumresidue, tynaine residue,

a- phen3r 1mal ei m de, anthracene residue and 2-pyron
residue. (2) Polymers each having a diazo group or an
introduced to a main chain or a side
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resm and especially preferable is a polyurcthane resin.’
‘With a pohshmg 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 sf:eps
be efficiently conducted and a manufacturing cost be reduced, but a
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The pol yuret hane resin conprises an organic

i socyanate, a polyol (highrinoleculsr-weight polyol
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di ami ne, 4, 4'-di-sec-butyl-clianinodi phenyl nethane,
4, 4" -di am nodi phenyl net hane, ,

3,3 -dichloro-4, 4" -di am nodi phertyl rmethane,
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surfactant-containing i socyanate-term nated
prepolyner to formfine cells with the inert gas,
known stirrers can be used w thout particul ar
[imtation, and exanples thereof include a
honmogeni zer, a dissolver, a tw n-screw planetary
m xer etc. The shape of a stirring blade of the
stirrer is not particularly lim.ted either, but a

- mgiepipensed peaqdlishing r¢glan| erissnatefiet abilpeausdo romaterial
“8?‘% B he ﬁ?‘*ﬁ% rEion b phlsEan PRSP, oy
F‘fﬁ’&‘? cthane ée%tluqov?mél%x epf light peatiening dug to

dfessmg fﬂaﬁﬁs SlisHiak bRk B wichr rBSistinden ? )
in e

step,yrespec In artlc ar, stirrin
e TPl Snirenh Eibrofy bt S BB &
pdﬂdl (dmghﬂmobculmtwgghe palyiad goichloye neslktslair-aveight polyol)
aﬁ? éﬁﬁ%} Such a stirrer is preferably a
_ anetary m xer . The sane stirrer may be used in the
i st i r AhgPIERas mmemﬂu@ssﬁ,éptolame diisoeyampte,

. - 2,620Hkd OBFsSYBRH gk%@gﬁ@gﬁ%%w{y ring

?%‘ivg""r«a@pﬁr e Ao Al 4Hcophsarimataase dineianate,

. 1LSimpitthbicne diﬁéﬁdy@ﬁa@@ @h%hyl“éﬂd @Es ahB&, RaMenylene

(hobtaln d after., cast. and, react ceI
- i RRuPER R s oty e arier drsfoTate,
. heﬁ:bmedihygcnarcblwfcjranata/la 4i- qycluhexmn nmsbbﬁxmtysl cal
. ef f |
41 SR b E Ryl Ao AR oI ATl R R SRS
- -Thegersepsabelusedodlone wreds 4 mixtimesaof twe ov emgreatigrenfen
undethe WshpiCondidit 288! idduAek ﬂom? ﬁ%@k%cganate

~conducfed to_the reactrve conponents
- cCOmPOvds eessrines) alovg buhalso; Iﬁéﬂ%ﬁwonﬁi dtzdfignichignal or
mdirepHblyesodyane e du iRt e wsachie/nﬁnuﬁﬁwﬁﬂnaaﬁ@&%h%%e
co to st abi E%ge &Eﬁsﬁg e of Celhﬁgr thé
: b GIFSHRO RFiHE sﬁﬁY%%bmd a series of
valinpst aﬂﬂmbt:ongaqaﬁi@wnﬁﬂhﬁmee mma heme: mhraaﬁate _

-{Ast&%é#a%'f%@%&a%m oSt SVaiRkR L

: tﬂﬁ#a&@nnahednmmﬁrpmhnsﬁsyanaﬂmcmduﬂdumﬁ mﬂnaluﬂa@asugygn
BRI SR, o8] AT RN, 1.,

. -compenathiffed @W%&ﬁ%@m&mgst Rt édsowanate

amhﬁéﬁﬁguced |nto a vessel and mxed or in a

t t wh h t
o D Pl Tl PeighT el g seres ol
: mpsésﬁmed bynpolgtai-aﬁidtﬁﬁleﬁfé Rﬂhgf By, 0%(515*@3%9 wﬁdwg
B i L B A e
exepghlifidd by reayton |1:a-oduotmobploﬂy¢smrtg1yﬂgstsl&&haémve :
o AT A i e
‘polyspfemppbicarbopatst prlarblwolpﬁmwcﬂ:l &y mat:hng atbpkawstapbonate
: mﬂ@@.oh@lﬁ{z&;tehw%wh&tm} %Agm@ﬁ AU HBAMAG:2

e po IS |ng regl on

S| ur ough 1 n a case

. with %@yﬂ?@ac ficarbexylia acid aad prliipThpeAInBelyalcobirined
--by m«h:ft 2 éilikbﬁmlgélf‘éa&ﬂﬁ)d 4 b5 gt ﬁ%ﬁ&ﬂ\@t b oiﬁlctﬁﬁnﬂit)arﬂol d ..
e slu ., a de rotrusjon structure are
cark G A TINFSGBA BEqLoT CINER O Re SRR BYe Shivgre
si de thereof‘in order to achieve
29 -



nore of holdability and renewal of the slurry or in
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of a wafer or decrease in polishing efficiency. The
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"~ 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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No specific limtation is placed on a nethod for

manuf acturing a polishing.pad of the third invention
and various kinds of practical nethods therefor are
avai | abl e as ideas, description will be given of an
concrete exanpl e bel ow. Fig. 9 is a schematic
view of a structure show ng exanples of a polishing
pad of the third invention. In a first concrete.
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preventlve layer of the invention and various fabrication methods can be

. designed. Description will be given of a concrete example below.

. 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 mtegraily

formed as a single piece.
. Methods for forming:an aperture in partof a pohshmg Tegion are
exemplified as follows: 1) a method in which a resin sheet with a
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Exanpl es of the synthetic rubber include:
acrylonitrile-butadi ene rubber; isoprene rubber,

butyl rubber, pol ybutadi ene rubber,

et hyl ene- propyl ene rubber, urethane rubber,
styrene- but adi ene rubber, chl oroprene rubber, acrylic
rubber, epichl orohyckin rubber and fl uororubber. In

order to obtain a [light-transmtting ion high in
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: ' sIIh n\{;g t].lg%t-tramsmﬂ?i:mg region of the transparent member is
,tfitt:f.ngl_y inserted into the aperture of the polishing region to thereby
Jaminate the polishing region and the transparent member one on the
other, thereby enabling 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, an'adhesive may
be coated on a surface, followed 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

fomd
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No specific limtation is placed on both of a
material of which a polishing region is nmade and a
“manufacturing nmethod therefor and the material of
whi ch a polishing region is made and the
manuf acturing nethod therefor are simlar to those in
the first invention. No specific I|n1tat|on S ]

pl aced gn a thickness of a polishin region, but
n&ﬂf‘fﬂ"’éﬁ?ﬁ ghedc operidm. | The remposiion @& enedhemee bnwer
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pelishirg s by meagis ofer cast momgsmeﬂ@]ist emor a
p! ammﬁoﬁ SheTeafd d@&ﬂ%&ﬂ gy @%19@%&3{18&&5'“

nt o aving a cavity .o etermn
- fapricelste HA%I%’!} ¢ ethrd similag toghaben @@sgnbg@ iahgve.
Tleagtd ﬂﬂeésﬁs?ﬁmh q@eis- tefthorAeidf af’@lcﬂé@ o ¥BE POIiSHBS: s&ifece
T R ek
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.foxgggcg’? %igﬁ%—ﬁtr@éﬁﬂtﬁ%%lljeéio%vé'gn@g water 'p(ej%zaleaﬁon preventive
layer 10 to cure the resin material 16 and to thereby, moid a
- transparent member 12 into which the light-transmitting region 9 and
- ‘the water permeation preventive layer 10 are formed integrally as a
single piece. Then, the transparent member 12 is taken out of the
‘mold frame to separate a release film therefrom, thereby enabling a
polishing pad of the invention to be manufactured. With the
manufacturing method adopted, no interface is present between the
light-transmitting region and the water permeation preventive layer;
- therefore, scattering of light can be suppressed and optical detection. of
an endpoint with "high precision can be achieved. With the
‘manufacturing method adopted, the polishing region and the
transparent'member can be closely adhered to each other; therefore,
slun'y leakage can be effectively prevented.
: Another manufacturing méthod is cxemphﬁed as foBows A
- polishing region with an aperture formed therein is fabricated and then,
_ a water permeation prevenﬁve 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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wi |l be given of concrete exanples bel ow. Note that

t hough polishing pads each with a-cushion | ayer are

described in the follow ng exanpl es, the nethods may

be applied to a polishing pad wi thout a cushion

| ayer . First of all, in a first exanple, as
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No specific limtation is placed on materials of a
cushion |l ayer and a doubl e sided tape and an adhering

met hod, which is simlar in the first invention.
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dressi ng marks during polishing and excellent in wear
resi stance. Raw materials for the pol yurethane resin
is the raw materials simlar to those of the first
i nvention. A pol ymerization procedure for a
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preferably a non-foam Since a non-foam can suppress
scattering of light, a correct reflectance can be
det ect ed, thereby enabling an optical detection
preci sion of an endpoint in polishing to be raised.
A polishing side surface of the light-transmtting
region has preferably no depression and protrusion
structure holding and renewi ng a_polishing |iquid.
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polishing platen 2. The polishing platen 2 and the
supporting stand 5 are pra¥ ded with rotating shafts

6_and 7 and_arranged such.that. the palishing.pad. .l oo

‘and the senmiconductor wafer 4, both of which are
supported by them are arranged to be'to opposite to
each other. The supporting stand 5 is provided with a
pressurizing mechani-sm for pushing the sem conductor
waf er 4 agai nst the polishing pad 1. For polishing,



etc. Exanples Hereinafter, the Exanples illustrating
the constitution and effect -of the first to Fifth
inventions are described. Evaluation itens in the
Exanpl es etc. were neasured in the foll ow ng manner.

(Measurement of average cell diameter) A polishing
‘region cut parallel to be as thin as about 1 nmby a

(lgb rotorre cutter vvas used as a sanple for neasurenent
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- . 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 o thereby form the annular water

- non-permeable elastic member 23 covering the contact portion.

In the methods for manufacturing a polishing pad, no speciﬁé
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 1o 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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(thickness: arbitrary) was used as a sanple for
measur enent. of conpressibility and conpression
recovery and left for 40 hours in an environnent of a
-tenperature of 232C and a humidity of 50%% In
measurenent, a. thermal anal ysis neasuring instrunent
TMA (586000, manufactured by SEI KO | NSTRUVENTS I nc.)

measure conpressibility and _conpression _recovery.
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ingfidk i o e R A Siied fope2Ags
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$3 97 sl iR ok (R 2ah Mlnitng © aape
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dof gﬁ Soeddaps prtedbscushien layer Wopresming iy exrmnlifed @rs a

m@tﬂsomem 4 Acidite Eﬂeﬂﬂéﬁ diftok@R! cdHibAYhyd0adi ng

Sﬁsecon s-and then | oaded with a stress of 30
ﬁ% for 60 seconds. 62 (Measurenent of

st orﬁgmhehﬂ% padrafdhkiayention has\e psliskiipnfegicn and a

OB AR TBRTY Lanaxdo mmstrip (thi kness:

- ar bid matgyiahef the éghtdran yainting fegiomennecessany tobe a
- mat¥RaTEGedeqCH MRS bohipre800ili 31 the licht-transmitting
‘region is more than that of the polishing region. No specific limitation
- is imposed on such a material and examples thereof include: a
. synthetic rubber, a polyurethane resin, a polyester resin, a polyamide
~resin, an acrylic resin; a polycarbonate resin, a halogen containing resin.
{polyvinyl chloride, polytetrafluoroethylene, polyvinylidene fluoride and
- -the like} polystyrene, an olefin-based resin (polyethylene, polypropylene
‘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
40, as a material of the lighi-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 hight-transmitting region caused by dressing marks
during polishing and high in wear resistance.
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for 4 days in a 23C environnment condition in a
container with silica gel. The accurate wi dth and

t hi ckness of each sheet after cutting were neasured
using a mcroneter. For measurenment, a dynamc
viscoel asticity spectronet er (manuf act ured by | wanot o
- Sei sakusho, now. IS G ken) 'was used to determ ne
storage el astic nodulus E _ Measurenent conditions
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- Iight-transmitting region is preferably equal to or less than that of a
. polishing region. If a thickness of a light-transmitting region is
-excessively larger than that of a polishing region, there arises an
unfavorable possibility for a wafer to be scratched by a protruded
pertion during polishing even if a compressibility of the :
- light-transmitting region is larger than that of the polishing region. On
‘the other hand, a thickness thereof is excessively smaller than that of
the poelishing region, durability is insufficient and there arises an
-adverse possibility.to cause water leakage (shurry leakage).
A dispersion of the thickness in values of a light-transmitting

-region is similar o those in the first invention.

- No specific limitation is placed on both of a matenal 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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was adjusted to 80C. The m xture was vigorously
agitated for about 4 min at a rotation number of 900
rpomw th agitation blades so that bubbles are

i ncorporated into the reaction system Added into the
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precision thereof.
light-transmtting region was 1.27 mmand a thickness

of the water perneation pPéventive |ayer was 25 pm

Thereafter, a doubl e-sided tape. (a double tack tape, ... . ..

manuf actured by Sel ci sui Chemical Co., Ltd. ) was
adhered onto the surface of the water perneation
preventive |ayer using a |lam nator to thereby
. manufacture a polishing pad. The light-transmtting
- regi on has physical properties of an Asker hardness
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.65 Exanple 4 A transparent nenber into which a

- light-transnmtting region and a water perneation
preventive |ayer are fornmed integrally as a single
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. No specific imitation is placed on materials of a cushion layer
and a double sided tape and an adhering method, which is similar in
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to that in Exanple 3 with the exception that, in
Exanple 3, 80 parts by wt of l|iquid urethane aczyl ate
(Actilarie 290, nmanufactured by Aczo Nobeles Co.),
20 parts by w of liquid urethane acrylate (UA-101H,
manuf act ured by Kyoei sha Chem cal Co., Ltd.) were
used instead of 100 parts by w of |iquid urethane
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pholid-¥hHicl Wlymerization of an olefin, a photo-addition reaction of a

. - thiol.group to an olefin and a ring opening aédltton reactzon ©of an epoxy

group and the like.

In order to reduce a metal content in a polishing region and a
light-transmitting regiom, it is preferable to decrease a metal content in
raw materials used in synthesis of the resins.
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cast into a space section for form ng an aperture and
a wat er perneation preventive layer. A tenperature of
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silica slurry (5512, manuf actured by Cabot
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150 M/ mn, a polishing | oad was 350 g/cn2, a
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Wat er | eakage was not seen even after 1800 mmi. S
Exanple 2 -Water | eakage was not seen even after 1800-
nkr. Exanple 3 -Water | eakage was not seen even after
1800 mt. Exanple 4 -Water | eakage was not seen even
after 1800 m n. Exanmple 5 . Wat er | eakage was not
seen even after 1800 min. Exanple 6- Water |eakage

was not seen even after 1800 min. Exanple 7- -Water
dirgglcitagiagithe rawepaterial aard 2 rea@m product therefrom, a

metal peeled off during production is mixed into a raw material or a
reaction product therefrom.. Since a mixing-in of a metal in such a way
causes increase in a metal -concentration in a raw material and- a
reaction product therefrom, a polymer is produced using appiiances or
apparatuses having surfaces brought into direct contact with a raw
material and/or a reaction product therefrom and made of a material

~ other than a metal or chrome plated. ,

: The-method of preparing the light-transmitting region is not
particularly limited, and the light-transmitting region can be prepared
according to methods known in the art. For example, a method
‘wherein a block of polyurethane resin preduced by the method

~.described.above is cut in a predetermined thickness by a slicer in a
handsaw system or a planing system, a method that involves casting

. resin into a mold having a cavity of predetermined thickness and then
curing the resin, a method of using coating techniques and sheet
molding {echniques, ctc. are used. The tools such as a slicer or a

- - metal mold is preferably prevented from exposing a metal thereof by

- diamond vapor deposition or the like. Alternatively, chrome piati.ng is

preferably used.

A material of which the 11ght—transm1ttmg region 1s 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 ligh.t—u'ansmittiﬁg region has
- preferably no depression and prdtrusion structure hoiding and

renewing a polishing liquid. The ferm, a depression and protrusion
siructure, means a groove.or a hole formed on a member surface by
. cutting or the like. If macroscopic surface depressions and protrusions
exist on a polishing side surface of the light-transmitting region, a
shutry containing additives such as abrasive grains is collected in
- depressions and scattering and absorption of light occur, which tends
© to affect detection précision. A surface of the water permeation
protective layer-has also preferably no macfoscépic surface depressions
and protrusions. If macroscopic surface depressions and protrusions
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Exanpl e 8 -Water | eakage was not seen even after 1800
mn. Exanple 9 . Water | eakage was not seen even
after 1800 m n. Exanple 10 Water | eakage was not seen

even after 1800 mn. Exanple 11 . Water | eakage was
not seen even after 1800 m n. Conparative Exanple 1 .
Wat er | eakage occurred after 1400 m n. As is

1., with th d of the
HSP o s el fodbcslity lspaini g advsre
-PbesihdEy ta epetti ahinfacregi on detettion pr@iﬁmhr ansm tting

oo AR SHSHE Pl BB FEERRESs aon

Inventl
ght-transmitting region, it is preferably that a thickness.thereof is

'equal-. to or less than that of a polishing region. I a thickness of a
light-transmitting region is more than that of a polishing region, an
-+ adverse possibility arises that causes a scratch on a silicon wafer by the
. action of a protruded portion during polishing.
- No specific limitation is imposed on a material of which a
- polishing region is made and a fabrication method, which is similar to
v that in the first invention. In the invention, however, it is necessary to
‘use appliances or apparatuses having surfaces brought into direct
-contact with a raw material and/or a reaction product therefrom and
- made of a material other than a metal or chrome plated at least till
- vompletion of pmductidn of a polyurcthane resin.
Though no specific limitation is placed on a thickness of a
polishing -region_,_'a thickness thereof is generally in the range of from

- 0.8 t0 2.0mm. The following methods are employed as a method for

. fabricating a polishing region with such a thickness: a method in which:
- a block of a polymer described above is cut to obtain a sheet with a
- predetermined thickness using a slicer of a band saw type or a planer
* type, amethod in which a resin is cast into a mold with a cavity having
-a-predetermined thickness, followed by curing the resin, a method in
‘which using a coating technique or a sheet molding technique or the
like. In a case of the slicer, it is necessary to adopt a step of grinding a
blade edge in order to sustain a sharpness of the blade, in which case,
. the blade edge is preferably washed with ultra-pure water or a solvent
baving an extremely small metal content. Tools such as a mold
- preferably have no exposure of a metal by resin coating or diamond
vapor deposition. Chrome plating of a surface thereof is preferable:
A polishing region is preferably provided with a depression and a
protrusion structure for holding and renewing a shurry. Though in a
. case where the polishing regidn is formed with a fine foam, many
openings are oh a.polishing surface thereof which wozks so as to hold
the Slurly, a depression and protrusion structure are preferably
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M xed together were 128 parts by wei ght of

pol est er pol yol synthesi zed by a. di pi ¢ acid,
hexanecl i ol and et hyl ene gl ycol {nunber average

nol ecul ar wei ght of 2400), 30 parts by wt of

1, 4-butanediol and a tenperature of the m xture was
controlled at 70C. Added into the m xture was 100
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region attached with a do®®l e si ded tape. The
fabricated polishing.region_had. physi.cal. properties..

of an average bubble dianmeter of 45 tun, a specrflc
gravity of 0.86, an Asker hardness 1) of 53 degrees,

a conpressibility of 1 0% a conpression recovery
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MPa). Fabrication Exanple 2 A polishing region



fabricated by nmeans of a simlar nethod to that in
Fabrication Exanple 1 with the exception that a size
~of an aperture A was set to 56 ram x 20 nm

(Manuf acture of Polishing Pad) Exanple 1 A
cushi on layer nade of a corona-treated polyethyl ene

f oam (TCRAYPEF with a thickness of 0.8 mm
and
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In o' 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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Exanple 5- A polishing pad was manufactured by -
means of a simlar nethod to that in Exanple 1 wi.th
the exception that in Exanple 1, a photocurable resin
conposition was used instead of the silicone seal ant
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irradiation with wultraviolet. An Asker hardness A of

: e%’?"&i’??éﬁﬁﬁmﬁ BAEARLE G AR fhaTEID ki metad Jgyers,
ke Yelrieh ghspsiveigraims are addedharRinge aynetal laper isl faagile and
&meem LM %aée%a 8ds hRak!

of b zI ketal were agit nd m xed

P‘a{ﬁlﬁn 2 1HPSHE éan pHdHuRGEERN aoiwlwwt@mng no
- alaspergrbimn) P?lislﬁgtgﬁhai 'b@| Fpeiitedd ﬁﬂuﬁ(@t sﬁbﬁl B-t01t is added
0.0 I n |q ocura e resin
n s n‘g) %sflbf %}% ﬁ?@l %ﬁgtégrlaq resistange Befwess ag
waigd amsisa pahahmg paé,dtob@eaream safatehss ahtan cveitthidc t o

pdﬁéﬁﬁn%%lﬁégffp' e 1 with the exception that no water
non p rmeabl e el astic nenber was provided in an
annuf\Brenrspmes niluraner istaxestegkianp pelighing quantity of an

objmftftbqu @ysﬂ{emaﬁ% cs@uﬁ@ éﬁ%ﬁ@é %gjé&%é! e Pdified

foa th a thicknes
a8 g&gﬁ @m\feimqkp £ty of ApolishieE headopace
- whith \thb dbjms:oh&ff f)eﬂsl’!ﬁiﬁsﬂﬂi@ﬂ? dltﬁb[iﬂféda rEleSe b e

o SRRl b P AT BILb RSB Bl B e

- relphpe ﬁ@m@mﬁiahp peeésumetetreaixffemrrtaammfﬂgem & &ind of the

Obj&y%%ﬁkdj&%ﬁh e cus i on ?gl)}%fta&%{;% aglg fé)% tﬁel?%lg

cushi on aver
arg selgriednen as\mrﬂndelsawh@hl@ ANty 4ndna Hatikss a

coxﬁ@laﬁbp@agﬂpga&gogﬁger to fittingly insert a |
lig transm.tting reglon |n a polishing region to

t herdB¢e fopplishingapfage Padif smasghed by an
objlecytd bt rpolishietttorthck &gy aegm& ﬁéﬁéﬁlﬂgldlarﬁéi%ﬂsﬁ%g It g
e

t At I'ishi
prof 3T SUEPRESS R mASEF af SHOPERIE 7 sgtonagiasine
Examplt¢siobsvchvermetiined fattade zen&shmhl ﬁid%ﬁéd steh as

B i T e e T AR
: pan&ofﬁﬁ wlﬁghdePMem chacticalesbeblyodreanh zof claemical ‘
dlS&lﬁtﬂOﬁrow?nghM %gﬁ&c% e ?@ag)jar%t h\émnéhbgggd seal i ng

excepti on hat 11
" agerdtedBsEred @ﬂpeésbmg aseatioendueios ikt eod s palishing

E appélﬁa&ié(m‘e fat @ﬁ?ﬁéu@%gfhfrﬂ&d’\%ﬁf a¥ %ﬁo@ﬁtfﬂaﬁ'@ 9, polishing

nb
is cﬁ § tﬁ‘fleg’g‘ & H%é%ﬂ%&éﬂ&m&%@s mchding a

. polishixkg plw:bn@ foxsmypém padlB2® si.lpportmg stand
IOn

{P‘J]%gé{n]#%%% lﬁé Eﬁ}%}l&cﬁ ga seIenTconduch%rrpoaigr 4, a backing
matgrigl ftweuhyﬂoenﬂjo m(:sstngdﬁm Wifee) aﬁﬂ RHARRCHANYrh NE

“f‘*“’M O Pea The ndfhite B o st o Sarberiaa

"Fﬂ%‘f‘e Re, g;‘lﬂn %‘;ﬁ ;éflblfshmg pdiepahat Bhe poliphing ﬁtﬂﬂ 2
andgil%@lﬂﬁﬁ*tﬂag) ahd H@d?&hﬂf 7
and gol |%§1|§Hg at%@ar at us ?&QGOOS nuc% acﬁ;ﬁ€P %ké

- wafqmﬂi,l stihngf whdchvese st@@@rEd@l ﬁyﬂtﬁéﬁi RNt Pbe
wat er | eakage. An 8 inch dummy wafer was conti nuously
polished for 30 mn and tE@reafter vi sual -
observati on was conduct ed“on the inserted portion of
~alight-transmtting region on.thefl rear.surface .
si de of -the polishing pad and eval uation of water
| eakage was conducted with the following criteria.
In Table 2, there are shown results of the '
eval uation. Polishing conditions were such that a

silica slurry (8812, manufactured by Cabot
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Exzamples
. Hereinafter, the Examples ﬂlustratmg the constitution and effect
. of the first to Fifth inventions are described. Evaluation items in the
. Examples etc. were measured in the following matiner.
(Measurement of average cell diameter) |
A polishing region cut parallel to be as thin as about 1 mm by a
- ‘microtome cutter was used as a sample for measurement of average cell
diameter. The sample was fixed on a slide glass, and the diameters of

- . all cells in an arbitrary region of 0.2 mmx0.2 mm were determined by

. amimage processor (Image Analyzer V10, manufactured by Toyobouseki
. Co.,Lid), to calculate the average cell diameter. '
(Measurement of specific gravity)
; Determined according to JIS Z8807-1976. A polishing region
cut out in the form of a strip of 4. cmx8.5 cm (thickness: arbitrary) was
used as a sample for measurement of specific gravity and left for 16
hours in an environment of a temperature of 2342°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
: :pohshmg region, a light-transmitting region, a foam layer or a water
non-penmeable 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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Exanple 3 0 0 Exaraple 4 0. 0 Exanple 5 0 O
Conpar ati ve -Exanple 1 X 0 Conparative Exanple 2 X

hardness and left for 16 hours in an environment of a temperature of
28+2°C and a humidity of 50%5%. At the time of measurement,
- samples were stuck, on one another to a thickness of 6 am or more. A
- hardness meter (Asker D or A hardness meter, manufactured by
- Kobunshi Keiki Co., Ltd.} was used to measure hardness.
~(Measurement of compressibility, compression recovery)
:A polishing region cut into a circle of 7 mmin diameter
- (thickness: arbitrary} was used as a sample for measurement of
‘compressibility and compression recovery and left for 40 hours in an
~ environment of a temperature of 2332°C and a humidity of 50%+5%.
- Inmeasurement, a-thermal analysis measuring instrument TMA
(86000, manufactured by SEIKO INSTRUMENTS Inc.) to measure
compressibili_t_y and compression recovery. Equations for calculating
~ compressibility and compression recovery are shown below. The
- . compressibility and compression recovery of the light-transmitting

.- region or the foam layer can be measured in a similar method as that in

the above method.

- Compressibility (%) = {(T1 - T2)/T1}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. ' | - 7 :
‘ ‘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. :

Compression recovery (%) = {T3— T2}/{T1 —T2)}x 100

.T1: 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 sfter the polishing
region allowed to be in the T'1 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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Conparative | 0 Exanple 3 As is clear from

Tabl e 2, by providing a water non-perneable elastic
~menber smaller in hardness than a polishing region

and a light-transmitting region in an annul ar groove

bet ween the polishing region and the
light-transmtting region, a strain and a di nensi ona

han e?ggner?ted inthe light-transmtting region and -
@ﬂa@sl REOL prese slaskicrwefulas) be absor bed.

Besi Measwtnmmttis@ondirted according to JIS K7198-1991. A
polishing region cut into a 3 mmx40 mm strip (thickness: arbitrary) was
used as a sample for measurement of dynamic viscoelasticity and left -
for 4 days in a 23°C environment condition in a container with silica gel.
The accurate width and thickness of each sheet after cutting were
measured using a micrometer. For measurement, a dynamic
. Viscoelasticity spectrometer (manufactured by Iwamote Seisakusho,

- ‘naw-IS-Giken})-was used to determine storage elastic modulus £°.

. Measurement conditions are as follows:

- <Measurement conditions>
' Measurement temperature: 40°C
Applied strain: 0.03%
Initial Joading: 20 g
Frequency: 1 Hz
{Measurement of light transmittance}
The prepared light-transmitting region member was cut out with
a size of 2 cmx6 cm {thickness: 1.25 mm) to prepare a sampie for
measurernent of light transmittance. Using a spectrophotometer
- (U-3210 Spectro Photometer, manufactured by Hitachi, Ltd.), the
sample was measured in the range of measurement wavelengths of 400 -
to 700 nm.
[First ITnvention)
(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-ditscyanate 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 nonionic surfactant (SH192, manufactured by
Dow Corning Toray Silicone Co., 14d.} and a temperature of the mixture
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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
occufring. (Third Invention) (Fabrication of
Light-transmtting region) M xed toget her
were-128 parts by weight of polesterpolyol
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Exanple 1 - A cushion | ayer nade of a
corona-treated pol yethyl ene foam (TORAYPEF with a
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manufacture a pohshmg pad
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A polishing pad was manufactured by neans of a
simlar nethod to that in Exanple 1 with the
exception that in Exanple 1, the follow ng

ur et hane- based seal i ng agent was enpl oyed i nstead of
the silicone sealant. An Asker hardness A of the -
wat er non-perneabl e el astic nenber was 95 degrees.

E%éﬁm t hane- based seal i ng agent was prepared in a
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- wt ?i‘rwadewqxbanﬁ @erykate édoghireeR00 Tatkireafattured 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%.

Example 6

A polishing pad was manufactured by means of a similar method .
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Evt hualUon of water |eakage 30 znim60 nitt '90 mn
120 m n. 150 , mitt 180 mitt 210 min. 240 inia

. to that in Example 2 with the exception that, in Example 2, 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 CQ.}. 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%. -
Example 7

' A polishing pad was manufactured by means of a similar method

“to that in Example 3 with the exception that, in Example 3, 80 parts by
wt.of Iiduid 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 CQ.}. 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%.

Example 8
: - A polishing pad was manufactured by means of a similar method
. 1o that in Example 4 with the excepﬁaﬁ that, in Example 4, 80 parts by
. 'wt of fiquid 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%. The foam layer .

has physical properties of an Asker hardness A of 80 degrees, a -

- compressibility of 3.4% and a compression recovery percéntage 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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4,4’-di¢yc10hexylniethane diisocyanate, 25150 parts by wt of
polytetramethylene glycdi (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
an isbcyanatevterminated prepolymer of isocyanate equivalent of 2.1
-meq/g. 100 parts by wt of the prepolymer was weighed and put into-a-
vacuum tank and a gas remalmng 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-methylerichis{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. A release film was temporarily
~attached onto a surface of the fabricated polishing region and the
polishing region was set in a mold frame. Thereafter, the mixture was
- .. cast into a space section for forming an aperture and a water

permeation pfeventive layer. A temperature of the mold frame at this
time is set to 100°C, After vacuum defoaming of the cast mixture, the
defoamed mixture was postcured in an oven at 110°C for 9 hr to form a
- -tranparent member into which the light-transmitting region and the
- water permeation preventive layer are formed integrally as a single piece.
.~ The buffing machine was used to buff a surface of the water permeation . -
. preventive layer to adjust a thickness precision thereof. -A thickness of

. the light-transmitting region was:1.27 mm and a thickness of the water
permeation preventive layer was 25 pum. Thereafter, a double-sided
tape (a double tack tape, manufactured by Sekisui Chemical Co., L4d.)

was adhered onto the surface of the water permeation preventive layer

using a laminator to thereby manufacture a polishing pad. The

light-transmitting region has physical properties of an Asker hardness A
of 94 degrees, a compressibility 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 controlied at 70°C. 100 parts by wt of
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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. -
- A release film was temporarily attached onto a surface of the fabricated
-~ polishing region and the polishing region was set in a mold frame. -
. Thereafter, the mixture was cast info a space section for forming an
aperture and a water permeation preventive layer. A temperature of
- the mold frame is set to 100°C. After vacuum defoaming of the cast
- mixture, the defoamed mixture was postcured in an oven at 100°C for 8 -
- hr to form a transparent member into which the light-transmitting
~ region and the water permeation 'prcvenﬁvé layer are formed integraily
- as a single-piece.. The buffing machine was used to buff a surface of
- the water permeation preventive layér to adjust a thickness precision
thereof. . A-thickness of the light-transmitting region was 1.27 mm and
a-thickness of the water permeation preventive layer was 25 pm.
Thereafter, a double-sided tape (a double tack tape, manufactured by
' Sekisui Chemical Ce., Ltd.) was adhered onto the surface of the water
- permeation preventive layer using a laminator to thereby manufacture a
- polishing pad. The light-transmitting region has physical properties of -
an Asker hardness A of 93 degrees, a compressibility of 1.1% and a
- compression recovery percentage of 87.9%.
Example 11 -

- 128 parts by wt of a polyesterpolyol synthesized from adipic ac1d
hexandml 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 |

4’-diphenylmethane diisocyanate a temperature of which was
‘-radjustcd 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 in{o a mold (see Fig. 7)
having sh‘i—ipés of a light-transmitting region and a water permeation
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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- postcured in an oven at 100°C for 8 hr to form a transparent member
. into which the light-transmitting region and the water permeation -
preventive layer are formed integrally as a single piece. The bufiing
machine-was used to buff a surface of the water permeation preventive
- layer to adjust a thickness precision thereof. A thickness of the
Jight-transmitting region was 1.27 mun and a thickness of the water
permeation preventive layer was.25 pm. An acrylic-based adhesive was
“coated on the polishing region side of the water permeation preventive
- layer to.a uniform thickness and the water permeation preventive layer
was adhered onto the fabricated polishing region. Thereafter, a
.double-sided tape (a dotible tack tape, manufactured by Sekisui
Chemical Co., Ltd.} was adhered onto the surface of the water

" permesdtion preventive layer using a laminator to thereby manufacturea - -

- polishing pad. The light-transmitting region has physical properties of
an Asker hardness A of 93 degrees, a compressibility of 1.1% and a
‘compression recovery percentage of 87.9%.
' Comparative Example 1 :
‘Put into a reaction vessel were 14790 parts by wt of toluene
- diisocyanate {a mixture of toluene 2,4—diisbcyanate [toluene
2,6-diiscyanate at a ratio of 80 t0 .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 diethyléne
~ glycol and the mixture was heat agitated at 80°C for 120 min to obtain
- an isocyanate terminafed prepolymer (isocyanate equivalent of 2.1
meq/g). One hundred parts by wt of the prepolymer was weighed and
-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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- the polyurethane were buff polished to fabricate a light-transmitting
region (with a size of 57 mm in length and 19 mm in width, and with a
thickness of 1.25 mm). The light-transmitting region has physical
properties of an Asker hardness A of 94 degrees, a compressibility of. - -
0.9% and a compression recovery percentage of 73%. :

- A double sided tape (a double tack tape, manufactured by
- Sekisui Chemical Co., Ltd.) was adhered to ét surface on the other side
of the fabricated polishing region from the recessing surface using a-
laminator. - Then, the surface thereof was buffed and then, a cushion
- layer made of a'cerona-treated polyethylene foam (TORAYPEF with a

' thickness of 0.8 mm, manufactured by TORAY INDUSTIES, INC.) was

. adhered onto a pressure sensitive adhesive surface of the double sided -
- tape using a laminator. Then, a-double sided tape was further adhered
on a surface of the ceshion layer. Thereafter, within the aperture of -

the polishing region, the cushion layer and the double sided tape were
- punched in a size of 51 mm x 13 mm to form a through hole.

Thereafter, the fabricated light-transmitiing region was fittingly inserted

to manufacture a polishing pad.

(Bvaluation 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
. polished and visual observation was conducted on whether or not water
leakage occurs on the rear surface side of a light-transmitting region at
predetermined intervals. In Table 1, 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 shurry during polishing at a flow
rate of 150 ml/min, a polishing load was 350 g/cm?, 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. N ‘
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Table 1
- A relationship between water leakage and a polishing time

Ezamgle 1 - ~  Water leakage was not seen even after 1800 min,
Example 2 - Water leakage was not seen even after 1800 min.
Example 3| - Water leakage was not seen even after 1800 min.
| Example 4 . - Water leakage was not seen even after 1800 minf
- Example 5. o Water leakage was not seen even after 1800 min.
Example 6 - Water leakage was not seen even after 1800 min.
Example 7 - © Water leakage was not seen even after 1800 min.
Example 8 | - Water leakage was not seen even after 1800 min,
Example 9 .{- -~ Water leakage was not seen even after 1800 min.
| Example 10 - Water leakage was not seen even after 1800 min.
‘Example 11 - Water leakage was not seen even after 1800 min.

: C&gﬁﬁ? Water legkage occurred after 1400 xmn

- Asisclear from Table 1, with the polishing pad of the first
invention adopted, a shurry leakage from between a polishing region and
La light-tranéﬁﬁtﬁng region was prevented for a long time.

(Second Invenﬁon}

- -(Fabrication of Light-transmitting region)

-Mized. together were 128 parts by weight of polesterpolyol

- syathesized by adipic acid, hexanediol and ethylene glycol [mumber
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 inte 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 ét 100°C for 8 hir to produce a polyurethane resin.
The produced polylirethane 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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Asker hardness D of the fabricated light-transmitting region was 59
deg:r\ées.
(Fabrication of Polishing region)
Fabrication Example 1
‘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 wtof 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
vigorously agitated at a rotation number of 900 ¥pm for about 4 min
- with agitation blades so that bubbles were incorporated into the
. reaction system. Added into the reaction system was 26 parts by wt of
~4,4-methylenebis(o-chloroaniline) ((HARACUAMINE MT, manufactured
- by THARA CHEMICAL INDUSTRY CO., LTD.) melted at 120°C in
- advance. Thereafter, the reaction system was continuously agitated for
about 1. min and the reaction solution was cast inito a pan type bpen'
‘mold. When the reaction solution lost fluidity, it was put into an oven
and postcured at 110°C for 6 hr to obtain a polyurethane resin foam
- block. The polyurethane resin foam block was sliced with a band saw
type slicer {manufactured by Fecken-Kirfel) to obtain a polyurethane ’
resin foam sheet. Then, the shieet was surface buffed to a
- predeterinined thickness with a buffing machine (manufactured by
AMITEC Corporation} to thereby obtain a sheet with an adjusted
-thickness precision {a sheet thickness of 1.27 mm). The buff-treated
sheet was punched to form a disc with a predetermined diameter (61
. -cm) and recessing was applied on a surface of the disc using a recessing
- machine {manufactured by TohoKoki Co., Ltd.} to form concentric
circular 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
- 'suriace 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 mm) 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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- - - As is clear from Table 3, by
provi di ng ‘an ‘annul ar wat er non- pernmeabl e el.astic
menber covering a contact portion over a contact
portion between the rear surface of a
light-transmtting region and the section of an
aperture B, slurry | eakage can be effectively
prevented. [Fourth Invention] Fabrication Exanple 1
pplishipg sagionratiarchmsd mm a glo awl}ed tape. Thmfabdcated

pbRgEhReEgion Kad € QiMRER T
O

a ebmpres’émﬂi‘ny ) rlaom By campfesamd@@oe@ﬁe Bfdedith@Nof 65.0%
% %921 EQSC&IE by wt of a filtere 7
icon base R 8 fact ant (8H192,
Fai@mﬁtm Exathglg ZDow Corning ' foray Silicone Co.,

1, Aol STty T ST
.-~ faprigated by means of a similar method to that in Fabrication Example
© o 1 with the exceptmn that a size of an aperture A was set to 56 mm x 20

TR, '
(Manufacture of Polishing Pad}
Example 1
A-cushion layer made of a corona-treated polyethylene foam
(TORAYPEF with a thickness of 0.8 mum, manufactured by TORAY
" INDUSTRIES, INC.) and a surface of which was buffed was adhered
om0 a pressure sensitive adhesive surface of a polishing region
attached with a double sided tape fabricated in Fabrication Example 1
- with a laminator. Then, a double sided tape was adhered to a surface
of the cushion layer. The cushion layer was punched so as to form a
hole with. a size of 50 mm x 14 mm within a hole punched in order to
- - fittingly insert a light-transmitting region to thereby form an aperture B.
. Then, afabricated light-transmitting region was fittingly inserted into
- the aperture A (annular groove width of 2 mmy). 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 elastic

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
o 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 si]ican'sealax;t. An Asker hardness A
-of the water non-permeable elastic member was 32 degrees (Asker
hardness D of 7 degrees). |
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velocity (A/mn.) In-plane uniformty (% +ca..
riicraticaLl Eval uation of thickness detection
Pol i shing region Light-tranamtting region

‘Comparative
Example 3 j o ’ X '

As is clear from Table 2, by providing a water non-permeable
elastic member smaller in hardness than a polishing region and a
o hght~transm.1tt1ng region in an annular groove between the polishing
. region and the hght—transmltung region, a strain and a dimensional
change generated in the light-transmitting region and the inserted
portion thereof can be absorbed. Besides, since the water
- non-permeable elastic member can perfectly seal the contact portions
- between the polishing region, the light-transmitting region and the
. cushlon layer, slurry leakage can be effectively prevented from
occurring. :
(Third Invention)
- .(Fabrication 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-diphenylmethanec diisocyanate a
temperature of which was controlled at 70°C in advance, followed by
o agltatmn 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 resm |
. The produced polyurethane resin was used to fabricate a
. light-transmitting region (with a size of $6.5 mm in length and 19.S mm
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 Cornih-g Toray Silicone Ca., Ltd.) and a
temperature of the mixture was controlled at 80°C. The mixture was
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vigorously égitated at a rotation number of 900 rpm for about 4 min
with agitation blades so that bubbles were incorporated into the
reaction system Added into the reaction system was 26 parts by wt of
4,4" -methylenebls(o—chloroamhne} ((HARACUAMINE MT, manufactured
by THARA CHEMICAL INDUSTRY CO., LTD.} melted at 120°C in
advance. Thereafter, the.reaction system was continuously agitated for
about 1 min and the reaction. solution was cast into a pan type open

- mold. When the reaction solution lost fluidity, it was put into an oven

- and postcured at. 110°C for 6 hr to obtain a polyurethane resin foam

- block. . The polyurethane resin foam block was sliced with a band saw
type slicer (manufactured by Fecken-Kirfel) to obtain a polyurethane

- resin foam sheet. Then, the sheet was surface buifed to a '

~ predetermined thickness with a buffing machine {manufactured by

- AMITEC CorporatiOn] to thereby obtain a sheet with an adjusted
. -thickness precision (a sheet thickness of 1.27 mm). The buff-treated
sheet was punched to form a disc with a predetermined diameter (61

. cm] and recessing was applied on a surface of the disc usmg a recessmg
-machine {manufactured by TohoKoki Co., Lad)) to form concentric
circular grooves each with a width of 0.25 mm and a depth of 0.40 mam
at a groove pitch of 1.50 mm. A double sided tape (a double tackéfape,
manufactured by Sekisui Chemical Co., Ltd.) was adhered onto a

- surface on the other side of the sheet from the recessing surfacé with a

- laminator and thereafter, an aperture A {a size of 57 mm x 20 mrn) for
. ‘fittingly inserting a light-transmitting region was punched at a_

- predetermined position in the recessed sheet o 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-um, a specific gravity of 0.86, an Asker hardness D of 53 degrees,

_ a-compréssibility of 1.0%, a compression recovery percentage of 65.0%
- and a storage modulus of 275 MPa).

(Manufacture of Pohshmg 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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8.9-89 X As is clear from Table 4 that by
enpl oying a polishing pad with a conpressibility of a
light-transmitting region larger than that of a
pol i shing region, a protrusion of the
l'ight-transmtting region froma polishing pad
surface during polishing can be prevented from
occurring, which nmakes it possible to suppress
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- RegiTing-uvéitghedbaiséd saalihg agent sias-mephecd e aghion guch:

thatSey %ot%hgtg’ 89{9poiymer {Coronate 4076, manufactured by

. NIPPON POLYURETHANEINDUSTRY CO., LTD ) controlled at 80°C and

4-methylenebis{o-chloroaniline) ([HARACUAMINE MT, manufactured
by IHARA CHEMICAL INDUSTRY CO.:, LTD.) controlled at 120°C as a -
curing -égent were mixed so that a molar ratio of an isocyanate
group/an amino group was 1.05/1.0).
Exampie 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

urethane-based sealing agent (S-700M, manufactured by CEMEDINE
Co., 1id.) 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 Exainple 1, an
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parts by wt of polyether-based prepol yner (Adiprene
. L-325, nmnufactured by Uniroyal Chem cal- _
Corporation, with an isocyanate concentration of 2.22

meq/ g) and 90 parts by w of a silicone-based

noni oni ¢ surfactant (8H192, manufactured by Dow
Corning Tony Silicone Co., Ltd.), then, the weighed
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3, tRod B éﬁ&%ﬁsr%gmtsof the evaluation. Polishing conditions were

- such that a silica slurry (SS12, manufactured by Cabot Microelectronics

. Corporation} was added as an alkaline slurry during polishing at a flow
Tate of 150 ml/min, a polishing load of 350 g/cm?, a rotation number of
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sheet was punched to thereby fabricate a polishing
region attached with a double sided tape. The
fabricated polishing region had physical properties
of an average bubble dianmeter of 45 gm a specific
.gravity of 0.86, an Asker hardness 1) of 53 degrees.
(Manuf acture of Polishing Pad) A cushi on

| ayer . made of a corona-treated, polyethyl ene foam
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light-transm tting regionh. en a ricated
light-transmtting region was fittingly inserted
[Tahled3)t he aperture to thereby manufacture a polishing
pad. Conparative exanple 1 A pol i shing pad was

e——anufactured h‘,’ neans. of a simlar nethod to that |n
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As is clear from Table 3, by providing an annular water

. mon-perimeable 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.
fFourth Invention]
Fabrication Example 1
(Fabrication of Polishing Region) .

7 -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 nonionic surfactant (SH192, manufactured by Dow
Corning Toray Silicone Co., Ltd.) and a temperature of the mixture was
-contfrolled at 8G°C.. The mixture was vigorously agitated for about 4
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~Cu, 213.856 rirri for Zn and 396.152 rnri for AL
(Eval uation of Oxide FilmWthstand Vol tage)

"An n-type C.Z Si wafer with a surface orientation of
(100) and a resistivity of 10 Qcmwas polished on a
manuf actured polishing pad. A polishing apparatus
SPP6003 (manufactured by Okanoto Machi ne Tool Works,
Lt d was enpl oyed. A polishing condition included
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- surface on the other side of the sheet from the recessing surface using &
- laminator and thereafter, an dperture (a thickness of 1.27 mm and a.
size of 57.5.mm x 19.5 mum) for fittingly inserting a light-transmitting
region was punched at a predetermined position on the recessed sheet
- 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 um, 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 275 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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_Polishing region . Light-transmtting region. Fe Ni
Ni Cu . AI : ; o

* INDUSTRIES, IN C.} 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 as described above with a
- laminator. A double sided tape was further adhered onto a surface of a
cushion layer. Thereatfter, the cushion layer was punched so as to
- form a hole with a size of 51 mam x 13 mm within a hole punched i 1n
- order to fittingly insert a ight-transmitting region in the polishing
region.
. Thereafter, a ﬂexographlc plate NS {manufactured by TOYOBG
- €0., LTD.} made from acrylonitrile butadiene rubber and polybutadiene
.- rubber was perfectly exposed to uliraviolet with a UV exposure device
~'was used as the light-transmitting region {with a size of 57 mm in
‘length and 19 mm in width, and with a thickness of 1.25mm). A
-compressibility of the light-transmitting region was 2.5% and an Asker
- hardness A was 61 degrees. The light-transmitting region was fittingly
inserted in the hole for insertion to manufacture a polishing pad. Light
‘transmittance were 26.4% at a wavelength of 400 nm, 84.5% at a
wavelength of 500 nm, 88.3% at a wavelength of 600 nm and 88.7% at
- a wavelength of 700 nrm. - :
Comparative Example ‘1
(Manufacture of Polishing Pad)
.. - A polyurethane resin non-foam sheet was obtained by means of

" similar method to that.in Manufacture Example 1 with the exception -

- that the silicone-based nonionic surfactant was not used and no bubble
- was incc)rﬁﬁrated in a reaction system. A light-transmitting region
(with a 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 nim, 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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Exanple 1 0.26 0.08 0.45 0.08 1.15 0.25 0.05 0.04
01)6-1.12 Conparative Exanple/ 0.27 0_07 0.44

-

Machine Tool Works, Ltd.) and a fabricated polishing pad were used to
evaluate polishing characteristics. In Table 4, there are shown results
of evaluation on a-polishing velocity and an in-plane uniformity. A
. poliéhing velocity was calculated from a time in which an 8 in silicon

~ wafer on which a thermal oxide film was formed to 1 um was polished
~ off by about 0.5 um., Measurement of a film thickness of an oxide film

- was conducted with a interference film thickness measuring instrument -
{manufactured by Otsuka Electronics Co., Ltd.}. As a polishing
- condition, a silica slurry (SS12, manufactured by Cabot -
Microelectronics Corporation) as a polisl'ﬁng shurry was added at a flow

+ - rate of 150 ml/min during polishing. Other polishing conditions were

- 'set such that a polishing-lead was 350 g/cm?, a rotation number of a -
polishing platen was 35 rpm and a wafer rotation number was 30 IpIn.

: An in-plane uniformity was calculated from measured film
thickness values at 25 points arbitrarily selected on a wafer using the
following formula. Note that decrease in in-plane uniformity value
shows a higher uniformity on a wafer surface.

In-plane uniformity (%) = {(maximurh film thickness value — minimum
-film thickness value)/ (maximum film thickness value + minimum film
thickness value)} x 100 -

(Measurement of Number of Scratches}
-A polishing apparatus SPP600S {(manufactured by Okamoto
- :Machine Tool Works, Ltd.) and a fabricated polishing pad were used to
polish an 8 in silicon wafer on which a thermal oxide film is formed to 1
um-was polished off by about 0.5 yum. As a polishing condition, a silica
slurry (SS 12, manufactured by Cabot Microelectronics Corporation) as a
polishing slurry was added at a flow rate of 150 l/min during
polishing. Other polishing conditions were set such that a polishing
- load was 350 g/cm?2, a rotation number of a polishing platen was 35
- rpm and a wafer rotation number was 30 1pm. After polishing, the

number 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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- 0.09 1.17 0.54 1.53 0.-68 0.35 2.51 40 As is
clear. fromthe results shown above, by polishing a
waf er using a polishing pad nade of a polymer with a
concentrations of specific netals |ower than
respective correspondi ng threshold val ues, netal
contam nation on a wafer after poIiShing was reduced,
whi ch_ nakes jt possible to drastically inprove a

_pr odfeR opf glecHon aypbarfinre pbe fday thicknesowasL Al VB
candwctaalms;he rfau@aﬂ@pmea@ep Ohh S Gilfc6H a¥eR B @hlch a
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AR DT RRlithed poditibe o W v Gl Cpiy o
thekngsy mgavaeramenniwas osrdueted in several rimes with a
‘interference film thickness.measuring instrument {manufactured. by
- Otsuka Electronics Co., Ltd.} at wavelengths in the wavelength region of
from 500 to 700 nny. . Confifmation was conducted on calculated
results of film thickness and on a state of a peak and a valley of
interference light, and evaluation was conducted on the film thickness
detection with the following criteria. In Table 4, there are shown
results of the evaluation. Note that more of scratches in a
lighi-transsmitting region is thought that reproducibility of film
thickness detection is worsened. '
- O: afilm thickness is measured with good reproducibility

-~ x:reproducibility is poor with msuiﬁment detection precision

[Table 4]
‘ Compressibility {%) Polishing In-plane Evaluation of
|. Polishing | Light-transmitting | velocity | uniformity Sﬁi‘iﬁ thickness
region - " region (A Jmin.} (%} detection
le 1 1 - 2.5 2200 5.1 15 _
i ' '
ative 1 0.5 2180 8.9 89 X

2]

- As is clear from Tabie 4 that by em{ﬂoying 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 hke) and generation of
scratches on a wafer.

[Fifth Invention]
Example 1
(Fabrication of Light-transmitting region)
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conpressibility of the light-transmtting region is
in the range of from1.5 to 10% 3. The
pol i shing pad according to any one of the preceding
clainms, wherein the light-transmtting regi onS has a
l'ight transnittance of 80% or nore at a wavel ength in
all the region of from500 to 700 nmin wavel engt h.
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apparatuses with fluororesin-coated or chrome plated surfaces in direct
contact with a raw material or the like.
(Fabrication of Polishing Region} ‘
Weighed with a fluororesin-coated weighing vessel were 3000
. parts by wt of polyether-based prepolymer {Adiprene L-325,
manufactured by Uniroyal Chemical Corporation, with an isocyanate
‘concentration of 2.22 meq/g) and 90 parts by wt of a silicone-based
- nonionic surfactant (SH192, manufactured by Dow Corning Toray
_Silicone Co., Ltd.), then, the weighed components was mixed in a
- fluororesin-coated polymerization vessel and a temperature thereof is
- controlled at 80°C. Thus obtained mixture was vigorously agitated at a
- number of rotation 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-methylenebis{o-chloroaniline) ([HARACUAMINE MT, manufactured
by THARA CHEMICAL INDUSTRY CO., LTD.) melted at 120°C in
advance. After about 4 min of agitation, the reaction solution was
‘cast in afluororesin-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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a separate chamber and postcured at 110°C for 6 hr to thereby produce
polyusethane foam block. TIn all the steps thus far, production or
fabrication were conducted using appliances or apparatuses with
fluororesin-coated or chrome plated surfaces in direct contact with a
raw material or the like. | ' |
Atter-a rotary blade of a band saw type slicer was grounded and
washed with a ultrapuse water {resistivity of 1:2 M&G-cm or higher), the
‘produced polyurethane foam block was sliced with the band saw type
slicer to thereby obtain a polyurethane foam sheet. Then, a buffing
machine with a polishing belt on which silicon carbide powder as
abrasive grains is provided (manufactured by RIKEN CORUNDUM
CO.LTD:) was used and the sheet was surface buffed to a predetermined
- thickness to thereby obtain the sheet with an adjusted thickness
_ precision. The buff treated polyurethane foam sheet (a thickness of
1.27 mm) was punched to obtain a disc with a predetermined diameter
and concentric circular grooves with a groove width of 0.25 mm, a.
- groove pitch of 1.50 nmun and a groove depth of 0.40 mm were recessed
on the disc with a recessing machine. |
.. A double sided tape {double tack tape, manufactured by Sekisui
- Chemical Co., Ltd.}) was adhered onto a surface on the other side of the . -
sheet from a recessed surface thereof with a laminator and théreafter,
© an aperture (with a size of 97 mm x 20 mm} for fittingly inserting a
~light-transmitting region at a predetermined position on the recessed

- - sheet was punched 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 s, a specific gravity of
.0.86, an Asker hardness D of 53 degrees.

(Manufacture of Polishing Pad)
~A-cushion layer made of a corona-ireated 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 & hole with a size of 51
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men x 14 mm within a hole punched in order to fittingly insert a
-light-transmitting region. Then a fabricated light-transmitting region
. was fittingly inserted into the aperture to thereby manufacture a
polishing pad.
Comparative example 1
L - A polishing pad was manufactured by means of a similar method
. to that in Example 1 with the exception that, in Example 1, a mold:
having a non-chrome plated surface therein was employed while
- -fabrication of a light-transmitting région. '
{Measurement of Concentration of Contained Metals)
A fabricated polyurcthane foam for a polishing region and a
- fabricated polyurethane for a light-transmitting region were carbonized
. and ashed (550°C) and thereafter, residues were dissolved into 1.2 N
hydrochloric acid solution to thereby obtain test liquids. Elements in a
 test liquid was measured by means of ICP emission spectroscopic
' analysis method (CIROS-120, manufactured by RIGAKU
CORPORATION}. In Table 5, there are shown results of measurement.
‘Measurement emission beams for ICP emission spectroscopic
- analysis were: 259.940 nm for Fe, 231.604 nm for Ni, 324.754 nm for
. Cu, 213.856 nm for Zn and 396.152 nm for AL
(Evaluation of Oxide Film Withstand Voltage)
: - An n-type CZ Si wafer with a surface orientation of (100} and a
. resistivity of 10 Qcm was polished on a manufactured polishing pad. A
- polishing apparatus SPP600S (manufactured by Okamoto Machine Tool
Works, Ltd.} was employed. A polishing condition included addition of
a silica shurry as a slwrry (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 pm, a
. waler rotation number was 30 rpm. A polishing timme 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. Thereafter, 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 capaéitor was fabricated on the wafer and an
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clectrode with a diameter of 5 mm¢ was further fabricated thereon.
Then, the rear surface of the wafer was sandblasted and vapor -
“deposited with gold which was used as a rear surface electrode. A -
ramp voltage was applied.to the 5 mmé diameter electrode with
polarities that the Al electrode was (+) and the rear surface electrode -1
- A capacitor was-determined good that a voltage applied to the .
oxide film was 7.5 MV or high when a leakage current density of the
-oxide film was 1 pA/cm?. - One hundred wafers were polished and a
non-defected percentage was obtained from a proportion of good
‘capacitors relative to. all capacitors in test. In Table 5, there are shown
non-defected percentages of the test pieces. o

{Table 5]

Conc_entratidn of contained metals (ppm) )
Polishing region Light-transmitting region - Y(f;fj)d
Fe | Ni |Culzn| Al |Fe|NiJCulzn]| ar| °

Example 1 | 0.26 0.08)045(0.08{ 1.15]0.2510.05 0.040.06] 1.12 86

’Com;'}araﬁvc _ - - ' ‘
Example 1 0.27 | 0.07 044 0.09]1.170.54 1,53 0.63 0.35‘. 2.51 .40

As is clear from the results shown above, by polishing a wafer
using a polishing pad made of a polymer with a concentrations of o
- specific metals lower than ré.é;pective comsponding threshold values,
- metal contamination on a wafer after polishing was reduced, Wthh
makes it possible fo drastically i improve a product yield of a
“semiconductor device. :
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CLAIMS

1. 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; and
~wherein said compressibility of the polishing region is in a range of from

0.5 to 5%.

2. The polishing pad according to claim 1, wherein a
compressibility of the light-transmitting region is in the range of from 1.5
to 10%. "

3. The polishing pad according to'any one of the preceding
claims, wherein the light-transmitting region has a hght transmittance of
80% or more at a wavelength in all the region of from 500 to 700 nm in

wavelength.
4, A method for manufacturing a semiconductor device

contprising steps of poﬁshing a surface of a semiconductor wafer using a

polishing pad according to any one of the preceding claims.
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POLISHING PAD
ABSTRACT

It is an object of the invention to provide a polishing pad
capable of high precision optical detection of an endpoint during
pohshmg in progress and prevention of sturry leakage from between a
polishing region and a light-transmitting region during the use
thereof even after the polishing pad has been used for a long period.
It is a second object of the invention to provide a polishing pad

. capable of suppression of deterioration of pohshmg characteristics
(such as in-plane uniformity) and generataon of scratches due to a

difference in behavior of a polishing region and a light-transmitting
region durmg polishing. = It is a third object of the invention to
provide a polishihg’ pad haVing a"pb'l‘ishing region and a light-
transmitting region with a concentration of a specﬂic metal equal to
or lower than a specific value (threshold value).

Fig. 3
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