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F- PO9181TR(SG DESCRI PTI ON POLI SHI NG PAD
MANUFACTURI NG METHOD TECHNI CAL FI ELD 5 [0001] The
present invention relates to a nmethod for rprodugtiransc)
of a polishing pad by which the planarizing
processing of optical materials such as |enses,
reflecting mrrors and the like, silicon wafers,

gl ass substrates for 10 hard di sks, al um num
substrates, and naterpgksrirequori ng a hi gh degree of
surface planarity such as those in general netal

pol i shi ng HYTIAGREAN A PARMAR BTt @WESI@PI Yy W th
hi gh polishing efficiency. The polishing pad obtained
by the manufacturing nethod of the present invention
is used 15 particularly preferably in a process of

TECQK§§§£i§EEﬂDa silicone wafer, and a device having an
oxXi

e layer, a netal layer or the like formed on a
[Oogibicon waf er, before |am nation and formation of the
Xt de layer, the netal Ilayer or the |ike. 20

BACKGROUND ART . 000 Pr od [ f ' duct
dovi 56 PHOaF0bsiAVShahon of o FFREnGoan mothod “POHE Of

el ectroconductive filmon the surface of 25, waf er
ProggcE P af vR rPRYIFAYRY BYIpRYBt BREE o@PﬁpH??né{‘&ﬁﬂﬂg 1

F- PO9181TR( SG ,
processing of optical materials such as lenses, reflecting
mirrors and the like, silicon wafers, glass substrates for
hard disks, aluminum substrates, and materials requiring a
high degree of surface planarity such as those in general
metal polishing processing can be carried out stably with
high polishing efficiency. The polishing pad obtained by
the manufacturing method of the present invention is used
particularly preferably in a process of planarizing a
silicone wafer, and a device having an oxide layer, a metal
layer or the like formed on a silicon wafer, before

lamination and formation of the oxide layer, the metal

layer or the like.

BACKGROUND ART
[0002]

Production of a semiconductor device involves a step
of forming an electroconductive film on the surface of a

wafer to form a wiring layer by photolithography, etching
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etc., a step of formng an interlam nar insulating
filmon the wiring layer, etc., and an uneven surface
made of an el ectroconductive material such-agometak (sG)
and an insulating material is generated on the

surface of a wafer by these 5 steps. In recent years,
processing for fine wiring and nultilayer wring is
advancing for the purpose of higher integration of

etc SENA COPGYCH BT b AheNGabRdi fEEEVAMSnaANEnsATEREAGNELYm on
techni ques of planarizing an uneven surface of a

the Wi I nhaveybecogeCi NPQhG agh - uAOvEROS3L rASet Hea8BSROEN
of planarizing an uneven surface of a wafer, a CW

eleﬁﬁ%?@g?%écgfg rﬂ$£¥¥y§fdsugﬁmééSmét&fcgﬁﬁqgﬁ_iﬂ@@igkﬂng

e surface of a wafer to be polished is

mat%%gz?ffﬂse ac%%%é‘?é?é‘dp%i&?%r‘gu? LLacssof QaEQ%ilé\;)it Hese

surface of e wafer is polilshe an

abrasi ve in _the form.of s|urr Vi ng. rasjyve i NS
SteRF 5 perns ed CtehnéC P el enars(’h érel cneaﬁle% h}faoe e%rlgeg of as’ 4
shown in Fi

slurry). As. .1, a polishing apparatu
mu GV et RiRg TR edending ofoRelir or U ERRaREPD OFPheR
_ olishing platen 2 for supporting a.20, polishin ad
int 8T atLom o0t t7HEL SEATRCERbI 1SS R hedds - Bopofs, and
supporting a polished material (wafer) 4, a backing
accopdERghy FRFNRHHIYERF nPy PHaRILHFLIFgRR WAFERD anaface of
mechani sm of feeding an abrasive. The polishing pad 1
a wake¥ihaeel R@EOMe henportantng platen 2 for exanple via
a 25 doubl e-sided tape. The polishing platen 2 and
[00@3E 2 F-P09181TR(SG

As the method of planarizing an uneven surface of a
wafer, a CMP method is generally used. CMP is a technique
wherein while the surface of a wafer to be polished is
pressed against a polishing surface of a polishing pad, the
surface of the wafer is polished with an abrasive in the
form of slurry having abrasive grains dispersed therein
(hereinafter, referred to as slurry). As shown in Fig. 1,
a polishing apparatus used generally in CMP is provided for
example with a polishing platen 2 for supporting a
polishing pad 1, a supporting stand (polishing head) 5 for
supporting a polished material (wafer) 4, a backing
material for uniformly pressurizing a wafer, and a
mechanism of feeding an abrasive. The polishing pad 1 is
fitted with the polishing platen 2 for example via a

double-sided tape. The polishing platen 2 and the
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supporting stand 5 are provided with rotating shafts 6

and 7 respectively and are arranged such that the

polishing pad 1 and the polished material rFdpoboghTRiSG)

whi ch are supported by them are opposed to each

ot her. The supporting stand 5 5 is provided with a

pressuri zi ng nmechani sm for pushing the polished

mat eri al 4 against the polishing pad 1. [0004] Wen
suppdPrisgconggt 8daréherevigea piebl estetingdghagtst beand

planarity of wafer surface. That is, the point in tine

7 rdSpdbenvaesi 584 SHET AERaREORCELERSLRAL PELRBAHO ST 8hengl Bad
reached shoul d be detected. Wth respect to the

1 aﬁ@ifﬁﬁeﬁélféh@@ mQ¥EHEL {1 h M ppehi §Bi pRi SResdc ek GppothEd

pol (shinhg treatnent of a test wafer has been

by gﬁ?@?c%ﬁ% ?%g§$§&ogécéééﬁ 5£§@£in%hérgﬁﬁ%gfﬁin§ygkand 5

S are confirnmed, a wafer 15 serving as

. a product s, subj d .pol jshing.tre .1 Q0
i PROTRIE el Foct hereser 2R AF AP B b bt
fer and the cost for the treatnent are teful, and
pOlggh?%s?aV%ﬁ%?la da%ab?%éuE?emﬁ?%}sgﬁ?gs%%ﬁggted to
rocessing 20 are different in polishing results due
[009%] a | oadi ng effect unique to CMP, and accurate
predi ction of processin results is difficult_w thout

actRED Pt ek FRPHICEHE  Phetricts varRFoP{oBost 1289ing
the gﬁ%{gﬁ%{@wﬂgﬁ guggaegel. " Trheactenits ,yetahreS gooirnta in3 time
when desired surface properties or planar state are reached
should be detected. With respect to the thickness of an
oxide film, polishing speed etc., the polishing treatment
of a test wafer has been conducted by periodically treating
the wafer, and after the results are confirmed, a wafer
serving as a product is subjected to polishing treatment.
[0005]

In this method, however, the treatment time of a test

wafer and the cost for the treatment are wasteful, and a
test wafer and a product wafer not subjected to processing
are different in polishing results due to a loading effect
unique to CMP, and accurate prediction of processing
results is difficult without actual processing of the
product wafer.

[0006]

Accordingly, there is need in recent years for a
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met hod capable of in situ detection of the point in
time when desired surface properties and thickness
are attained at the time of CVP processing-ppb191dRISG)
to solve the problemdescribed above. Wil e various
met hods are used 5 for such detection, an optica
detection nethod using a filmthickness nonitoring
mechanismw th a | aser beam which is incorporated in
metBo8Ot&hYpPLabeNini 51 PECABLEGL1BE ofBERSt pEaAL T InVEEMe
of neasurement accuracy or spatial resolution in
wheR0fe §PRLACEy PBASHT §PBPErt+ 10s[ QRQ7En TBRnORE 1 £8E attained
detection neans is specifically a method of detecting
at £HE EOAPOLALCAE PPLLSELIG,DY: AT SAdLA! 1081y URERE Vi a
a polishing pad through a”w ndow (light- transmtting
progfgﬁoﬁésyﬁigegzéﬁgPé.b%ﬁﬁhﬁ@ AR S M AN used
interférence Signal generated by reflection of the
light .beam.[0008] I|n, suc hod, the endpoint is
ford%?%?n?%%%cﬁﬁé%ho%%n%pt%%agpgg%i?ﬁ% 8 %%g?%go?séﬁ?f%ce
e in the thickness

.. unevenness by nmpnitorin 20 chan
£11 CBICHIP RSP YT bFO el SUnBhT R g n! eRahgES TR
.t hickness becones equal to the ihickness of _
Whighel@nHRSRTrPRHRE AP PrdcEREF¥ PratShed S ARSGOMHRY hb
_of detecting the endpoint of golishing by such
maippEFean HeansSlndt dpRT IEHNeRt padcHERdY i Ar t fa kbt hod,
25 various nethods and polishing pads have been
reS@i@@b@@d1n momt¢mmM§ngw§§§urement.
[0007]
The optical detection means is specifically a method
of detecting the endpoint of polishing by irradiating a
wafer via a polishing pad through a window (light-
transmitting region) with a light beam, and monitoring an
interference signal generated by reflection of the light
beam.
[0008]
In such method, the endpoint is determined by knowing
an approximate depth of surface unevenness by monitoring a
change in the thickness of a surface layer of a wafer.
When such change in thickness becomes equal to the
thickness of unevenness, the CMP process is finished. As a
method of detecting the endpoint of polishing by such

optical means and a polishing pad used in the method,

various methods and polishing pads have been proposed.
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[ 0009] A polishing pad having, as |least a part

thereof, a solid and uniformtransparent polyner

sheet passing a light of wavel engths of 190pH018%0Q (sG)

nm therethrough is disclosed 5 (Patent Literature 1)

Further, a polishing pad having a stepped transparent

plug inserted into it is disclosed (Patent Literature

2). A polishing pad having a transparent plug on the
[oogame surface as a polishing surface is disclosed

(Patent Literature 3). There is also 10 disclosed a

POl ASBbNYsREdy haxangaalmgndgw/péggacgd EEPM BBreof, a
al i phatic polylsocyanate a ydroxyl-contalnlng

songogﬁ? gnlfggmatfgﬁb Qr@gﬁnﬁoigﬁégngh%éEebQEHﬁﬁg4£ light

esi des posal so offered f

of ?gsgfgﬁbggs oEe 96'95r¥565oﬂhlEﬁgkgghgghgﬁnéEnh§52§8§ed

orn I'ne) ween a~ poli1'shing reg on
tt P t t t
R s L R B
f act lish d, whi I
steBPadi RGUoPBacRF Brug oPSarTEroioresth 1R Efﬁﬁafsadof
a second resin, curin the second resin to prepare a

(ParpRhell pPEAbEFS Ahd IFiRIWFHIRE B RV HiSdtict to

forma gollshlng gad haV|ng a light- transmitting
trapggpsAnEnELlAIponi h?n@am@gﬁeﬁfﬁﬁ?ea?aﬁeeOQBSbé@@tﬁéFface

Patent Literature 7). However, since this 5
is @gipohosedR(BaEfent Literature 3). There is also

disclosed a polishing pad having a window produced from an
aliphatic polyisocyanate, a hydroxyl-containing material
and a curing agent (Patent Literature 4).

[0010]

Besides, a proposal is also offered for preventing a
slurry from leaking out an interface (joint line) between a
polishing region and a light-transmitting region (Patent
Literature 5 and 6).

[0011]

There is also disclosed a method for manufacturing a
polishing pad, which includes placing a rod or plug of a
first resin in a liquid of a second resin, curing the
second resin to prepare a formed product, and slicing the
formed product to form a polishing pad having a light-
transmitting region and a polishing region integrated

together (Patent Literature 7). However, since this
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manuf acturi ng nethod includes inserting a transparent
plug into an opaque resin remaining in a liquid state
and curing the opaque resin, too high pregspgpe1eITR(SG)
stress may be applied to the transparent plug fromthe
opaque resin in 5 the process of curing the opaque
resin, which may cause residual stress defornmation or
swelling of the transparent plug. The residual stress

man@fh et AR h§metheWel hengddegiadestihfeaf tabnepsrehtt peug
transparent plug to make the optical detection

1nt§C§Hr@ﬁXqH859é5§ﬁa§éﬁ£Ynlh§ addit i 98uifhetatEessalOuring
caused by the thernmal contraction difference between

the 8}%5% % }gﬁl Stssnmgﬁ gieggsrgoagl BgribBtenhacse

materi al's uri ng th Orn]ng proceSS SO
app} {84 PEPERE. LOR ﬂsﬁ%e@gﬁé%‘\‘ggfﬁ%y@feaﬁﬁa% F881n, in
the BEPERER Shag hhT ‘Sf?%d?ﬁg Wb SR n Vb Ry (caupe
rest ot PO nate P RRTRE: Bh ST bufbl fheer rgg%ogﬁgnggggent

roduction of this 20 O|IShIn pad, [ ol
PLudim drical “4% i od oS HiGe Gam J&ﬂeorra%@ § (fedrades

respective regions of a noldin cavity so that a
thet fhakpasenet rele o*ﬁr%mp@ﬁe%alaﬁ%g r69i BRkechiepaptical
integrally formed. In this production_ mnethod,
deteeborraceneacenpesat isbaeopryol 1o mﬁgﬂ@rtrhet%r%ress
rate is 25 difficult so that the light transmttance
caupddtihe tige FEiPOOMBL TRISGaction difference between both

materials remains at the bonding interface between both
materials during the forming process, so that separation
may easily occur at the bonding interface, which may cause
slurry leaks.

[0012]

There is also disclosed an integrally-formed
polishing pad having a transparent polymer material region
and an opague polymer material region placed adjacent
thereto (Patent Literature 8). In the production of this
polishing pad, a fluid polymer material is cured at
different cure rates in the respective regions of a molding
cavity so that a transparent region and an opaque region
can be integrally formed. In this production method,
however, the temperature control to change the cure rate is

difficult so that the light transmittance of the
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Opeg

transparent region may vary or it may be inpossible to
obtain satisfactory light transmttance. [0013] Patent
Literature 1: JP-A National Publication (Lagpnossrenkc)
No. 11-512977 Patent Literature 2: JP-A 9-7985 Patent
Literature 3: JP-A 10-83977 Patent Literature 4: JP-A
2005- 175464 Patent Literature 5: JP-A 2001-291686 10
Patent Literature 6: JP-A National Publication (Laid-

traﬁ?@gakehle- rég03n540§26aPgt ent iki hayaber émposdPbhe to

2005- 210143 Patent Literature 8: JP-A Nati ona

obtggﬁlgﬁﬁﬁggﬁcebékf%i en} rNasm2003ne@7199 15 DI SCLOSURE

THE | NVENTI LEMS TO BE SCLVED BY THE

[00h BYENTION [0014] An object of the invention is to

provide a nmethod for 20 manufacturing a polishing pad

opt | EaE B PR e T B EEcur ath PVUAREOROR SCLUTRA ThE (beid-
PROBLE 1_%%9§§L 25 As a result of investigations to
I t he ove 7 F-P09181TR(SG problens, the

nvgntore have, rede the hpYgnbigggbased on
Patent Literature 3: JP-A 10-83977
Patent Literature 4: JP-A 2005-1754064

Patent Literature 5: JP-A 2001-291686

Patent Literature 6: JP-A National Publication (Laid-

Open) No. 2003-510826

Patent Literature 7: JP-A 2005-210143

Patent Literature 8: JP-A National Publication (Laid-

Open) No. 2003-507199

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0014]

An object of the invention is to provide a method for

manufacturing a polishing pad that is prevented from slurry

leaks and has high optical detection accuracy.

MEANS FOR SOLVING THE PROBLEMS

[0015]

As a result of investigations to solve the above
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the finding that the object can be achi eved using the
pol i shing pad manuf acturing nethod descri bed bel ow.
[0016] 5 The invention is directed to a nmgthodiBarr (sc)
manuf acturing a polishing pad, conprising the steps
of: formng a groove for injecting a
l[ight-transmtting region formng material, on the
back surface of a polishing layer; injecting the
probil8Rk; t tABSThithBErEeahoB hatE REeNBheehaliohObhBka bhe
groove and curing the material to forma |ight-

thetf§ﬂéﬂh tLRgtr egboBpjard EHbeBQaEH§e§é@nhs§H§f@ﬁ@ of
he polishing layer to expose the light-transmtting

poliﬁﬂiﬁgnggd ﬁgﬁu%éeghraggfﬁ%%hohogégbrlﬁéd§5896Q'ng to

acturing net the thickness
[OO#%?ht transmtting region can be easily controll ed.
addltlon athinlight-transmtting region can be
for so that the |i ht frapsmtt can. be
i mp veﬂnv%ﬂ lo%oflsﬂlna F%algn angg?ﬁgd 26r
ht-transmtt |on can be 20. |nt raI for
mangf Rt EBanelbet GR6RO: RaRy GATER L ShPEy e L‘%Bm;
| eaks during O|IShIn £0018 After the bufflng
for@h?%kﬁeggoaVetﬁ%rlFﬁﬁgCt Pdnéni-t PP hGEFEGPBATFLD reglon
preferably 20 to 90% of the 25 thickness of  the
forpergshpRTEaYer o0 Fhet bpsk| 8ugfrRancS0g, Pogishing layer;
F-PO9181TR(SG the |ight- transn1tt|n% regi on may be
injeeehneguther Lhghe-tsensmitting region forming material

into the groove and curing the material to form a light-
transmitting region; and buffing the front surface of the
polishing layer to expose the light-transmitting region on
the front surface.

[0017]

According to the manufacturing method, the thickness
of the light-transmitting region can be easily controlled.
In addition, a thin light-transmitting region can be formed
so that the light transmittance can be improved. The
polishing region and the light-transmitting region can be
integrally formed with no space between them, which
prevents slurry leaks during polishing.

[0018]

After the buffing, the thickness of the light-

transmitting region is preferably 20 to 90% of the

thickness of the polishing layer. If it is less than 20%,
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thin when the polishing pad is used for |ong hours, so
that the optical detection may becone inpossible or

the optical detection accuracy may tend t@-beohgwrdysc)
to slurry leaks. 5 If it is nore than 90% the
light-transmtting region may be too thick to be
insufficiently effective in inproving the |ight
transmttance. [0019] An another invention is directed

thethﬁhﬂotkéﬁbﬁgtE§ﬁg %@gmBHUBa?tbéedobm bhe abowmade too
od and a nmethod for manufacturing a sem conductor

thife¥hes tne! gdingntihg gaaplgfusee|E§BImgnbhﬁoﬁygfage ehat
a sem conductor wafér with the polishing pad. 15

theSé%gfcggsggkggkg%hcﬁagkgegg%%y&Eﬁos%@ggg]oE'Qhe o §1éal

ematic configuration diagram showi ng an exanpl e of

det%?gggésgéggr Eaﬁg USchar t4SEe! ogwguepebl§ﬁh9?¥ %gaks.

|agran1s OWi Ng an exanp

1 Phutiehe %&%%R?éff‘oﬁﬁ R ERERCe SRR 581 PBosey
be gooP g?éﬁlTR(SgZﬁPSEgngF§?£99 B%Qectlgg'&ﬁhhﬂgrg'ate”
the light transmittance.

[0019]

An another invention is directed to a polishing pad

manufactured by the above method and a method for

"manufacturing a semiconductor device including the step of

polishing the surface of a semiconductor wafer with the

polishing pad.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

Fig. 1 is a schematic configuration diagram showing
an example of a polishing apparatus for use in CMP
polishing.

Fig. 2 is a schematic diagram showing an example of a
production step of a polishing pad according to the

invention.

DESCRIPTION OF REFERENCE NUMERAL

[0021]
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4: Substance to be polished (sem conductor wafer) 5

5: Support (polishing head) 6, 7. Rotary shaft 8:
Polishing |ayer 9: Back surface 10: G ooyep$0181TR(SG)
Light-transmtting region 12: Front surface 13:
Pol i shing region 14: Cushion |ayer 15 BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON [0022] The nethod of the

i nvention for manufacturing a polishing pad includes

1: bheisheps pidafornming a groove for injecting a
light-transmtting region formng material, on 20 the

2. pgffsﬁyﬁ§a§§a9gna pol i shing Iayer, |nject|ng t he
[1ght- transn1tt|ng region formng nmaterial into the

) [ terial to forma
3 ??gﬁgﬁl #%.EgléggYpa and buffing the front

4: %gééfgﬁcgftéh$ &if@ﬁgg ggﬁ%ﬁ&ﬁ?u8§89sﬁa

transm g region on ront sur%ace 25 The
. O|IShIn d of the invention may be the polishing
2 Qp%%Q h?% alone or a |am nate of the

ol i shin and any other |ayer (such as a
ﬁus%?%%r a?%%?g [ 0023] The polishing | ayer may be made

of a foam having fine
8: Polishing layer

9: Back surface

10: Groove

11: Light-transmitting region
12: Front surface

13: Polishing region

14: Cushion layer

BEST MODE FOR CARRYING OUT THE INVENTION
[0022]

The method of the invention for manufacturing a
polishing pad iﬁcludes the steps of forming a groove for
injecting a light-transmitting region forming material, on
the back surface of a polishing layer, injecting the light-
transmitting region forming material into the groove and
curing the material to form a light-transmitting region,
and buffing the front surface of the polishing layer to
expose the light-transmitting region on the front surface.

The polishing pad of the invention may be the polishing

10
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5 cells. Exanples of raw materials for such a foam

i ncl ude pol yurethane resin, polyester resin,

pol yam de resin, acrylic resin, polycarbopabeot@sTR{(SG)
hal ogen resin (such as polyvinyl chloride,

pol yt etraf | uor oet hyl ene and pol yvinylidene fluoride),
pol ystyrene, olefin resin (such 10 as pol yet hyl ene and
pol ypr opyl ene), epoxy resin, and photosensitive

layé£ShlonéNEr 0f 14AESLatE&SOASLHBYPHE sIselg BLPBE, aNd &ny
m xture of two or nore of these resins may be used.

oth&P! yy%i@f habeck esh Na i suPRL bh Cubpety. preferred as
polishing layer-formng materials, because
[Ooyyjyurethane 15 resin is excellent in abrasion

resi stance and polyners with desired physica

Pr opgl ;E}&fi&@{h e}%gef} 'F;g()?@%@irﬁgﬁie byr é{afaéznghaslfn?gaévi e

mat er | COI’TpOS t urethane resin 1s descr
cel S l OV 3% tlyepsI CoarJ ga%zann?atelr%%zl@ f ozro s-ll-ﬂ:% pa0|1§/ol'5rn? til}‘?c}lﬁlde
esli COAPrises an 1socyanate conponent, a poI yo
co nent (hi gh-nol ecul ar-wei ght polyal, . .
PO Yk it e A 57 el R Y POt bl - BTty | Rnd atbA Fesin.
extender, [0025] As the isocyanate. conponent
ACT b ok R kY FRERRNAES Fretly ofdhedy Bt Rbhe (BUAN bR
used wi thout particular 11 F-P09181TR(SG |imtation.
PolnhiEnyk gelykiat & c orpbYient L ¢ htromRthY bprexanyl e,
aromatic diisocyanates such as 2, 4-tol uene .
polyiyinpkideng ef LuPrgde bl uenky 3t YEoRganatef 1 pesHp phengh
nmet hane diisocyanate, 2,4'-di phenyl nethane
as pblyﬂﬁh&&@n@,am@4polypropylene), epoxy resin, and
photosensitive resin. One of these resins may be used
alone, or a mixture of two or more of these resins may be
used. Polyurethane resin is particularly preferred as
polishing layer-forming materials, because polyurethane
resin is excellent in abrasion resistance and polymers with
desired physical properties can be easily obtained by
varying the raw material composition. Polyurethane resin
is described below as typical foams.
[0024]

The polyurethane resin comprises an isocyanate
component, a polyol component (high-molecular-weight polyol,
low-molecular-weight polyol etc.) and a chain extender.
[0025]

As the isocyanate component, a compound known in the

field of polyurethane can be used without particular

11
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5 di phenyl nethane diisocyanate, 1,5-naphthal ene

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

di i socyanate, p- xylylene diisocyanate andrap@yiyieresc)
di i socyanate, aliphatic diisocyanates such as ethyl ene
di i socyanate, 2,2,4-trinmethyl hexanethyl ene

di i socyanate and 1, 6- 10 hexanet hyl ene diisocyanate,

and cycl oal i phatic diisocyanates such as

1imils 4t £oe! ohexeanes sb y Sacyanadoodedt - itk Tyde OheRyt example,
nmet hane dii socyanate, isophorone diisocyanate and

aromPF POr NENE- G4 SPCYANGEEn dheses DRyY] Bendisedi 3bePen fte s
a mxture of  two or nore thereof. 15 [0026] As the

2,6! L ghsamd & y &'ﬂé p@'zvoldlﬁﬁeﬁﬁ%aawe used in

e art o yure ane can be exenp Ified. Exanples
dll§9$ ?er?{témf% ugle_ @%yﬁ%ffmg@ﬂ) L Sqf €04 %eg by, 47 -

% Fahe hylen co and po ene’

ol yest er oIs r epr

dlp%%%%ﬁd? %%%@ dlb%?%y yestgr he ﬁg%%? bona él%%?¥aPate'

exe I|f| reaction roduct s of. este
o-PHGR e %w%rrad%%rfa %W%?n%rdlpg ettt

land al k Iene carbonati g ster carbonate

xyLpkt5o| T bH ey Het- By 1 e bt n%t %%?*b%nate

wi th pol yval ent al cohol and the reactln
alighypin sdirhg Seyana tes reé%@t%te?%ﬁ%%m%ndh%wwen%%h an

organi ¢ dicarboxylic acid; and polycarbonate golyols
2, 2 oot taf ireelt oyl deepametstenbere dibaetyam bt aren!

pol yhydroxyl conpound and aryl carbonate. These may
hexdreetseerne ndgl isetyam tonbimat ¢veledlimpaoic nor e
diisocyanates such as 1,4-cyclohexane diisocyanate, 4,4'-
dicyclohexyl methane diisocyanate, isophorone diisocyanate
and norbornane diisocyanate. These may be used alone or as
a mixture of two or more thereof.
[0026]

As the high-molecular-weight polyol, those usually
used in the art of polyurethane can be exemplified.
Examples thereof include polyether polyols represented by
polytetramethylene ether glycol and polyethylene glycol;
polyester polyols represented by polybutylene adipate;
polyester polycarbonate polyols exemplified by reaction
products of polyester glycol such as polycaprolactone
polyol or polycaprolactone and alkylene carbonate;

polyester polycarbonate polyols obtained by reacting

ethylene carbonate with polyvalent alcohol and the reacting
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5 kinds. [0027] Besides the above

hi gh- nol ecul ar - wei ght pol yol described in the above

as a pol yol conponent, it is preferred toFr-p09181TR(SG)

concomtantly use a | ow nol ecul ar-wei ght 10 pol yol

such as et hyl enegl ycol, 1, 2-propylene glycol, 1, 3-

propyl ene gl ycol, 1,4-butanediol, 1,6-hexanediol,

neopentyl gl yol, 1, 4-cycl ohexanedi net hanol ,
the3raBhllvhnt, Beapenbangdikohredivet RyheNBGLNEOL, dicarboxylic

triethyl eneglycol, and 1, 4-
a019LSéﬁthQEQéXEEBﬁéﬂébﬁBZ?B@s Lok MRLacyl ae s ek 98k cAlnge

polyan1ne such as et hyl enedi am ne, tolyl enedi am ne,

reag£EB§n%%ﬂ@é@?”ﬁ§i?ﬁ%&f@x9fchhﬁBﬂMﬁeQﬁBréﬁg%ngaPEMngge.

used case where a polyurethane foamis

ThegéogggegeszeHE%E§%9§2§ pfﬁPQb%ﬂ?ﬁaE?Bﬁog @wghgﬁpmore

exten i S use curing a prepol yner
Kin éhaln extender is an organi c conpound havi ng at | east
WO active hydrogen groups and exanples of the active

002¥?rogen group include: a hydroxyl group, a primary
[ secondary amino group, a thiol group (SH) and the
like. ggncrete exaqgles of Q chai n extender_ 25
e eﬁﬁ

i ncPesidepotyant e’ shitwhzeo TR EMe Pt ¥t 13

F- PO9181TR(SG _ chioroaniline) ( MOCA),
desor goafl chi of e pRPRERYE B dPAAY Ak, Component, it is

4, 4" -met hyl enebi s( 2, 3- dlchloroanlllne) 3, 5-
Preﬁ¢§{ﬁ@th9l@%ﬁ@@mQtaqtlblﬁéﬁeﬁlbﬂWn@OleCUlar weight

3,5-bis(nethylthio)- 2,6-tol uenedi am ne,
901895-ﬂﬁ@hh@$t©t@$h@naghy@®hn1he2-3¥5pylene glycol, 1,3-
propylene glycol, 1,4-butanediol, 1,6-hexanediol,
neopentylglyol, 1,4-cyclohexanedimethanol, 3-methyl-1,5-
pentanediol, diethyleneglycol, triethyleneglycol, and 1,4-
bis(2-hydroxyethoxy)benzene. Low-molecular-weight
polyamine such as ethylenediamine, tolylenediamine,
diphenylmethanediamine, and diethylenetriamine may be used.
[0028]

In the case where a polyurethane foam is produced by
means of a prepolymer method, a chain extender is used in
curing of a prepolymer. A chain extender is an organic
compound having at least two active hydrogen groups and
examples of the active hydrogen group include: a hydroxyl
group, a primary or secondary amino group, a thiol group

(SH) and the like. Concrete examples of the chain extender

include: polyamines such as 4,4’ -methylenebis (o-
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5 di ethyltol uene-2, 6-di am ne, trinmethylene
gl ycol -di - p- am nobenzoate, pol ytetranethyl ene
oxi de-di - p- am nobenzoat e, F-P09181TR(SG)
4,4" -diam no-3, 3" ,5,5" -tetraet hyl di phenyl net hane,
4, 4" -
di am no- 3, 3' -di i sopropyl -5. 5" -di net hyl di phenyl net hane,
4,4' -di amno-3,3",5,5 -tetrai sopropyl di phenyl net hane,
ch1drdanf1 bhe( ZMOOANOPPEBYEL BhDpEbRALhenylenediamine,
4,4' -di am no-3, 3' -di et hyl - _
4, 45-ger Ay 1BLEY) di Phenyt BRI H2HEn1i Ni k) di s56C-butyl -4, 4" -
di am nophenyl met hane, 3,3'-diethyl-4,4" -
bisﬁ#?ﬁhgﬁghPQ?ﬂ 1@EFB@ﬁsﬂea1§M£Mé?nﬁgsaﬂlgﬁmethylthio>-

| -sec- butyl-p-phenyl enedi am ne,

n i am ne ang. edi anyne; -
2, 6T N SR A B Py A L LM 0P, BBhnine, 3,5
. | ecul ar-weight .pol yam ng. . The, chain ens_..
aie Ry EFP B Sh 00c YRS LEsiereRiehg SRuelrehi-r
.mxture of two_kjnds o re. [0029] ..20 Aratio
ami BBGRERa G | BoLy b T anebREoHea: PP Rerh o R LRBBRaReate!
and a chaipn extender can be altered in various S
4'4at@b?%%%@‘?ognD?eéﬁTE?tR%?BﬂY%d%BQ?%ﬁr?egég??ed4Y@y—
. _physical properties of polyurethane foamand the |ike.
diaphnopd dar ~¢bl 9PPEPRY po? yor et HARENY bdhP P RRIBRERRRE/
ol ishing 25 characteristics, a ratio of the nunber_of
4,41 sdtymiace3 gb oupsd’ 18eFr PbsaBIIRY B&j Pheny BhetBaeganat €~
conponent relative to a total nunber of active
bis hydanieorigeonpsh{byetioxye, gf obpsdiamnmmao3 g oupsythnl-a
pol yol conponent and a chain extender is preferably in
5.5t héimanigel df phenylfeBlahe, IN2Q’ adid-secebptelietadly in
t he
diaminophenylmethane, 3,3’ -diethyl-4,4'-

diaminodiphenylmethane, m-xylylenediamine, N,N’-di-sec-
butyl-p-phenylenediamine, m-phenylenediamine and p-
xylylenediamine; low-moleculer-weight polyol; and a low-
molecular-weight polyamine. The chain extenders described
above may be used either alone or in mixture of two kinds
or more.

[0029]

A ratio between an isocyanate component, a polyol
component and a chain extender can be altered in various
ways according to molecular weights thereof, desired
physical properties of polyurethane foam and the like. 1In
order to obtain polyurethane foam with desired polishing

characteristics, a ratio of the number of isocyanate groups
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5 range of from0.99 to 1.15. \Wen the nunber of

i socyanate groups is outside the aforenentioned

range, there is a tendency that curing defiepemgyTR$sG)
caused, required specific gravity and hardness are

not obtai ned, and polishing property is deteriorated.
10 [0030] Manufacture of a polyurethane foamis

enabl ed by neans of either a prepolymer nmethod or a

in 8ReisbeyanBtBodempeheihi eb1ptelerabl 8 tetalphepby et
method in which an isocyanate-term nated prepol yner

acti§eSMP898§éﬁe§rEﬁﬁg1Qﬁyé§0k§90¥§8éb§ £0gROABNLr8lfsf in
pol yol conponéent 1 n advance ch a chain

a pgggsmdssmgéPéﬁécg Q §'8ﬁ3l9h¥§tgﬁaerpigpsgéf@§aeiyamn

al ned yurethane resin 1s excellent.

ene bR (L e sqPeb gLt e

nech n'caII oam chem foani.n
ran g€ ABar Al Tno ! FRel 21 foodBr ?h%.cuwé?fy¥falgocygnate

nmechani ca fo ng.nmet hod, usi n ne based
groga?fAEtaﬁ{ %ﬂ?cﬁﬁ%sggogﬁﬁﬁv§h8?egfra%ger ehere e

5 aIk | sil oxane and g ether is gferable As such
tenderdy 151 L 280 BT RASE CLEIFY cdReChASRY, sHFFRLFERL,

B- 8443 and B- 8465 (manufactured by Gol dschm dt

spechf por aravhy Y eted BredeResphiei et @bsaéﬂ?@abﬁ%d

conpound. [ 0033]
polishing property 1s deteriorated.

[0030]

Manufacture of a polyurethane foam is enabled by
means of either a prepolymer method or a one shot method,
of which preferable is a prepolymer method in which an
isocyanate-terminated prepolymer is synthesiied from an
isocyanate component and a polyol component in advance,
with which a chain extender is reacted since physical
properties of an obtained polyurethane resin is excellent.
[0031]

Manufacturing methods of a polyurethane foam include:
a method in which hollow beads are added, a mechanically
foaming method, a chemically foaming method and the like.
[0032]

Particularly, a mechanically foaming method using a
silicone-based surfactant which is a copolymer of

polyalkylsiloxane and polyether is preferable. As such the
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5 Description will be given of an exanple of a nethod

of producing a polishing |ayer conprising a

pol yur et hane foam bel ow. A et hod of manufraebwnigngr (sG)
such a polishing layer has the follow ng steps: 1) a
foam ng step of preparing a cell dispersion |iquid of

10 an isocyanate-term nated prepol ymer (first

conmponent) , wherein a silicone-based surfactant is

siladdad-bAkedaBurirseeyanat e-sausi nated-prepol(yaBufaviiuebd
is agitated in the presence of a non-reactive gas to

by EB?H@EMmQB%p@6§§oEE%189W ckeachirkecgan RﬂEQeHhﬁs a
prepol yner as fine cells and obtain a %5 cel

sulghﬁﬂérébﬂ olihquid. In a case where the prepolyner is
n ordinary tenperature, the prepolyner is

[Oog?iheated to a proper tenperature and used in a nolten
2) a curing agent (chaln extender) m xing step

wh h t end j
addRe T REE TR EE o g 4P o8 %.33%?%*85&%-"9§”5’mé§h0d
itated to th t f t
of @?ogﬁeigg. RgPETEsningnirerh ?ﬁ@?v??ﬁ%ge%gémﬁtﬁame
d t | d 5 4
foalfﬂ ]P’%Ié?‘slii C%%jth%&le? |1Pnr~}31%‘|11fea% ‘%1% “ ngﬁh ﬁe qurbg
ving been cast into the nold is heated and

laY?éaE??oﬁhﬁuf@élOW@GS4Ft?ﬁé non-reactive gas used for

formng fine cells is
1) a foaming step of preparing a cell dispersion liquid of

an isocyanate-terminated prepolymer (first component)
, wherein a silicone-based surfactant is added into an
isocyanate-terminated prepolymer, which is agitated in the
presence of a non-reactive gas to thereby disperse the non-
reactive gas into the prepolymer as fine cells and obtain a
cell dispersion liquid. In a case where the prepolymer is
solid at an ordinary temperature, the prepolymer is
preheated to a proper temperature and used in a molten
state.

2) a curing agent (chain extender) mixing step

, wherein a chain extender (second component) is added into
the cell dispersion liquid, which is agitated to thereby
obtain a foaming reaction liquid.

3) a casting step

, wherein the foaming reaction liquid is cast into a mold.

4) a curing step
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5 preferably not conmbustible, and is specifically
nitrogen, oxygen, a carbon dioxide gas, a rare gas
such as heliumand argon, and a m xed gas rt-p@Pa®fTR (SG)
and the air dried to renove water is nost preferable
in respect of cost. [0035] 10 As a stirrer for
di spersing the silicone-based surfactant-containing
first conponent to formfine cells wth the

, wheRzh@aehkVe€odasngkRewatSbin Nek®icanake ngseeenWichBeutinto
particular limtation, and exanples thereof include a

thehﬁgqae&ezﬁeataddbﬁao&éaetléanm&e@crew/planetary m xer
etc. The shape of a stirring blade of the stirrer

[0 Bg]not particularly limted either, but a
mhlpper type stirring blade is preferably used to

form i ncsggétlbgogége eah%ogE%Beﬂlgg EEHQUEFEQRIES

polyure ane foam 2 |ng and post-curing o
bt ai ed ! te stin and [ e f.

preﬁgﬁgbggnnplq tégngd Gt i SP%%EE,S%éﬁg,Sﬁ%?ggt

fluidit effectlve |nprOV|n t he .
oxYBPBper: FESPGR 9ﬁ8XF8§n9a§nd e e rensrs® Bief brdbreand

The foam ng.reaction |iquid e cast a 25 nol d
arggRd PRAed %ﬁ-é?(}l gast Feg S&fvn g‘dhéﬁltel ﬁ‘éro&éﬁ?%aﬁé? EFERVE

17 F-P09181TR(SG under such conditions, heat is not
watpinddi BOEFyPEshataPes L8 rERESFEali $8@SEonponents, and

thus the diameters of cells are not increased. The
[0088di ng reaction is conducted preferably at nornal

pressures to stabilize the shape of
As a stirrer for dispersing the silicone-based

surfactant-containing first component to form fine cells
with the non-reactive gas, known stirrers can be used
without particular limitation, and examples thereof include
a homogenizer, a dissolver, a twin-screw planetary mixer
etc. The shape of a stirring blade of the stirrer is not
particularly limited either, but a whipper-type stirring
blade is preferably used to form fine cells.

[0036]

In the method of producing the polyurethane foam,
heating and post-curing of the foam obtained after casting
and reacting the foaming reaction liquid in a mold until
the dispersion lost fluidity are effective in improving the
physical properties of the foam, and are extremely
preferable. The foaming reaction liquid may be cast in a

mold and immediately post-cured in a heating oven, and even
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5 cells. [0037] Production of the polyurethane foam
may be in a batch system where each conponent is

wei ghed out, introduced into a vessel andrrpyedsorri(BG)
a continuous production system 10 where each conponent
and a non-reactive gas are continuously supplied to,
and stirred in, a stirring apparatus and the

resulting foamng reaction liquid is transferred to

und®roduer aBhdediahtichest (80381 ihkeAimvBUfABbHAELBHed to
met hod of a polishing pad may be perforned in ways:

the|9e98€19é WBihEBnanP5ePehY MBhu¥hL BB HSaRetERW BB BEN 2L
fromwhich a pol yurefhane foamis nade is put into a

arerﬁ§Et9£cr%Q§é8aft e LAY Lxdondsl 1S BAGeidd 0

e prepol yner n1xtue IS agltated thereafter the
t d
et BRI LT

fllced with a sllcer i ke a planer or a band saw, and
anot her of which in the step of casting into the
[OOE?L a thin sheet may be directly produced. Besi des,
till another way nmay be 25 adopted in which a resin
raw material is nelted, the 18 F-P09181TR(SG
el P2l o e ht RIGhY S T RRRS t EOPReP By ROty 3 Pateh

ol yurethane foamdirectly in the shape of a sheet.
sys @@3@?6%@ %@%Pa@@mE@PPnﬁléﬁeV@FgBFdaOBBPy&PEFHﬁH@e@oéﬁFO

a vessel and mixed or in a continuous production system
where each component and a non-reactive gas are
continuously supplied to, and stirred in, a stirring
apparatus and the resulting foaming reaction liquid is
transferred to produce molded articles.

[0038]

A manufacturing method of a polishing pad may be
performed in ways: in one of which a prepolymer which is a
raw material from which a polyurethane foam is made is put
into a reactor, thereafter a chain extender is mixed into
the prepolymer, the mixtue is agitated, thereafter the
mixture is cast into a mold with a predetermined size to
thereby prepare a block and the block is sliced with a
slicer like a planer or a band saw; and in another of which
in the step of casting into the mold, a thin sheet may be
directly produced. Besides, a still another way may be

adopted in which a resin of raw material is melted, the

18



10

15

20

25

5 preferably in the range of from30 to 80 pm and nore
preferably in the range of from30 to 60 pm If an
average cell dianmeter falls outside the rang®s181TR(SG)
tendency arises that a polishing rate is decreased

and a planarity of an object to be polished (a wafer)
after polishing is reduced. 10 [0040] Preferably, the
pol yur et hane foam has a specific gravity ranging from

melf. $st extriddehenrblighspeci e gbavhkyeblySmbessat han
0.5, the surface strength of the polishing |Iayer

pol JRFEEAERS, £8amt HRcbheyPkaNaRkt ¥nabet Be ROLhebed 15
substance tends to decrease. Wien the specific gravity

[00521 | arger than 1.3, the cell nunber on the surface of
polishing | ayer decreases, so that the polishing

AL 80Bagl O 981 RS, e PLE . eGOLLo0LnRhBNEE LY s o

o erab e polyur oam has a
sured by AS ER D s nmeter, rangin
Pre? ERPRE %8”5@ GpBLet R PHaCASRERID APARBEEY) o
| ess than 45 degrees, the nar|t of the_polished
prefgpePikcendERFeheBES QA £ mﬁgn PhgohHPdne% 5 PoreAge
than 70 degre t he unlfo 25 of ol i shed
cel L oranEerr ROLS: DURBLR R dELpARe 216 RIB0STaTFRESE
excel l ent planarity. [Q042] Before the buffin t he

tha?h?cRﬁéé§h6thﬁétﬁoﬂﬁsﬁ?ﬁﬁeaP§9eﬁnﬁs gBREPAFLyY Bt an

not limted to, fromabout 0.8 to
object to be polished (a wafer) after polishing is reduced.

[0040]

Preferably, the polyurethane foam has a specific
gravity ranging from 0.5 to 1.3. When the specific gravity
is less than 0.5, the surface strength of the polishing
layer decreases, so that the planarity of the polished
substance tends to decrease. When the specific gravity is
larger than 1.3, the cell number on the surface of the
polishing layer decreases, so that the polishing rate tends
to decrease despite excellent planarity.

[0041]

Preferably, the polyurethane foam has a hardness
measured by ASKER D hardness meter, ranging from 45 to 70
degrees. When the ASKER D hardness is less than 45 degrees,
the planarity of the polished substance decreases, while
when the hardness is more than 70 degrees, the uniformity

of the polished substance tends to decrease despite
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5 about 4 mm preferably from1.5 to 2.5 mm Exanples

of methods for preparing the polishing |ayer with such
a thickness include a nethod including slFcpP0g181TR (SG)
bl ock of the foaminto slices with a specific

t hi ckness using a hand sawtype or planer-type

slicer, a nmethod including casting 10 a resin into a
nol d having a cavity with a specific thickness and

excEUIERY phgn&esty, and a nethod using a coating
techni que or a sheet form ng technique. [0043] The

[OO@@?hOd of the invention for manufacturing a 15
polishing pad is described in detail below wth

ref L £OLE 1O 1Hh flgg F%ﬂe 2nhi Sk HE 0SESELET B NGhing

shomnng an exanple ©of the nethod of the invention for

laygﬁg %égéfﬁﬂbf QS%'ﬁ?knglﬂfgedl@oeafPoﬁegﬁbQE 0.8 to

eac bcess upper paft 1s a

abo%{ Snuﬁggé%%) f\évp %nd tge Iogveg IP)I%rt ﬂéamglesaooj%an

|nc Udes f'orm ng a groove 10
ectin

methiie, Faf pa%pgalmc%'?%ué%i@%ﬂ“@%'ff%y%%?w‘vgﬂvf%5? Vér s

cnib ol DS, SRyl AZA0T SRERE Lt I8 BOLLST! A0 LRVEE cne
a square, a rectangle or a circle. The thickness of

foam hntp| $5HFeR Whp%ra8sp§cbfé$eF%b¢§n%afu@%éﬂg gghand
needed. Wien the polishing layer is circular, a single

sawyFYon eoF sPIRRG TIPS $biAeEs bethethrod htneshe erd afas EHed

a r:ggf into a mold having a cavity with a specific

thickness and curing the resin, and a method using a

coating technique or a sheet forming technique.

[0043]

The method of the invention for manufacturing a
polishing pad is described in detail below with reference
to Fig. 2. Fig. 2 is a process drawing showing an example
of the method of the invention for manufacturing a
polishing pad. In each section showing each process, the
upper part is a cross-sectional view, and the lower part is
a plan view.

[0044]

The step (a) includes forming a groove 10 for

injecting a light-transmitting region forming material, on

a back surface 9 of a polishing layer 8. In the step (a),

the shape of the polishing layer is typically, but not
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5 of the polishing |layer, while the nunber and

| ocation of the grooves to be forned are not
particularly limted. The shape of the greopgoig81TR(SG)
typically, but not limted to, a square, a rectangle

or a circle. The groove size may be appropriately

adj usted dependi ng on the polishing |ayer 10 size. For
exanpl e, when the polishing |ayer has a dianeter of

1imfBe@8Mo} he gHOAY¥E, "BYrBa¥venglsi e af cabeut.2 ®hd cm
The groove is required to be not through the polishing

thibRY¥EE5s bR the ba1§5h§5§playe§ Bront psuEEagB19f aliffsted
polishing layer is buffed so that the

as hé@{i&at. F A UG IB: LB PM d Fo £XPOSEL- O 4 e £ rOMg1e

surtace. Considering this ~step, the groove is

grogggiEEg€£¥£§§%§ggpf@?mggsﬁ%g#ggpy§ggcEghgékl¥ndt@ﬁe edge

ve I's pre % or nore, nore
eferably.80%or nore, of t t hi.ckn f,the, .
of PhEI SRPEN; 8971 8YolP Badlc" Phel HLEKOE2E 1 bl e an of
formng the gropve 10 include, but not limted, taq,
che QHToHS 1 P e Eut A or RentOE paRbnr Rar Ll LR ChT: 1 e
tool wth a specific size, net hod | nc¢l udji ng castin
shape o€ FhF ngBoa sl Wi FL LY 25DLpeRPFI L1EHFFACEO shape
and curing the_resin to formthe 21 F-P09181TR(SGQ
SQUYFBove, TACHBRGLY PRCRUBLRGLBr eSINPLEPIEi T3 ¥ Pe

pressing  plate having a specific surface shape, a
apphephbddtasy ngdphoteli dapgradphy ¢0 FboenPPheshiBgveayar

met hod using printing to formthe groove, and a
sizeret Hoek wiample, ad@wn the polishing layer has a diameter
of 60 cm, the groove may have a size of about 2 x 4 cm.
The groove is required to be not through the polishing
layer. In the later step, the front surface of the
polishing layer is buffed so that the light-transmitting
region is exposed on the front surface. Considering this
step, the groove is preferably as deep as possible.
Specifically, the depth of the groove is preferably 70% or
more, more preferably 80% or more of the thickness of the
polishing layer.
[0045]

Examples of methods for forming the groove 10 include,

but not limited to, a method including performing
mechanical cutting with a tool with a specific size, a

method including casting a resin into a mold having a

specific surface shape and curing the resin to form the
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5 such as a carbon dioxide |laser to formthe groove.

[ 0046] The step (b) includes injecting the |ight-
transmtting region formng material into Fheogreove (sc)
10 and curing the material to forma
light-transmtting region 11. 10 [0047] No specific
[imtation is inposed on a nmaterial of which the
light-transmitting region is made, but a |ight

grobransyi hétanee thereaingsppesckengbhyrd8¥mowionre ppdssing
nore preferably 50% or nore at a wavel ength over al

plaE@ehﬁaﬂﬂg ASSQéCEEQHW§ng58e89QaF81|Q Mavebangsng
les of such a material include: thernoset resins

phoﬁﬁﬁbtﬁégéaﬁgyygaekaéﬂethéegkaov@ pQl yeshsh ﬁ§§h§ a
enol fFesin a urea resin a el an1ne resin,

priﬁ?? ¥ £§SEQ AN AN AGEYL! CaﬁSSé” §50Rk A téclégékns
A

as a pol yuret hane reS|n yeste resin,

sucHO|¥an]darb$§| 2§ gigggﬁaFgafggmrgﬁén ro&le acryllc

Sin, a polycar oha ogen con 'ng fesin
[OoégflyV|nyl chlorlde pol yt et raf | uor oet hyl ene,
yvinylidene fluoride and the like), a polystyrene
and an olefinic, re pol yet hyl ene opyl ene
and" theSteRefP! %%Cf?%%é f%%?i 9e§$%sfﬁéﬁéble with
i rradiation of ht such 22 F-P09181TR( SGQ
traﬁﬁm%gp%%ge¥e%hanaEOémé%gr%ﬁt%éaﬁ+ aﬁaopﬁa?ogéﬂ%V?|%8 and
resins. The resins may be used either alone or in
cur gpgbl hatrekebiat weo of OrBre kigls-treremihhing region 11.
thernoset resin is preferably cured at a conparative
[004'6W t enper at ure

No specific limitation is imposed on a material of
which the light-transmitting region is made, but a light
transmittance thereof is preferably 40% or more and more
preferably 50% or more at a wavelength over all the range
of from 300 to 800 nm in wavelength. Egamples of such a
material include: thermoset resins such as a polyurethane
resin, a polyester resin, a phenol resin, a urea resin, a
melamine resin, an epoxy resin and an acrylic resin;
thermoplastic resins such as a polyurethane resin, a
polyester resin, a polyamide resin, a cellulose-based resin,
an acrylic resin, a polycarbonate, a halogen containing
resin (polyvinyl chloride, polytetrafluoroethylene,
poly&inylidene fluoride and the like), a polystyrene and an
olefinic resin (polyethylene, polypropylene and the like) ;

light curable resins curable with irradiation of light such
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5 1n a case where a light curable resin is enployed, a
phot o- polynerization initiator is preferably enpl oyed
toget her. Wien an aromati c hydrocarbon F-P09181TR (SG)
group-containing resin is used, the |ight
transmttance tends to be |ow on the short wavel ength
side. Therefore, such a resin is preferably not 10
used. O these resins, the thernosetting resinis

as pnekerabhytusad, anndi1kBrpaht bedhar and phetoesattthge
pol yurethane resin is preferably used. [0048] The

res@ABUNITIL e dd Gy tEaNsdBd te Nehe LA B B g 15
material to be |njected is preferably, but not limted

comBQnatEBH”b%otf—&zB 890/9[1098%19&@“.6&@@&& {1 oM 30 f O ROSE OF
dept h the groove 10. [0049] Wen a

res He gg%égg .|¥HE8&h§Ee rggh akgt9§8d Wt Hpé?gture
ght-DF SRSATET i P9 |

ransm ng re n rormng materi a

0]
ggb%gs ghﬂtgstgﬁggnggge.? photo—
n

g
ncI de i nj 1pg._t
In con? IVHeretﬁ E |ckﬁ% Fesin
at

an en, heat i i n_at.about

polgﬂsa%zgkaepfapl@aasaf 55 Brapeartly ﬁPﬁ&?@%H 5od5kBer-

When a t hernop tic 25 resin i s use
Whep; gRt SEPEALHTL PyﬁgoFaﬁPsﬂ %Pﬁpnaonéél&lﬁégfgﬁﬁ( &gy used,

material, the step include injecting a nelJt of the
thet%éghﬁprégpﬁ@lFEénﬁe %?adﬁhéogbso@@w eBnth8I FRAGTL he

t hi ckness of the resin to make it uniform and then
wavebenohp sife. r ierairran SUWneh TEPHbLbI @R bsinet

s used as
used. Of these resins, the thermosetting resin is

preferably used, and in particular, a thermosetting
polyurethane resin is preferably used.
[0048]

The amount of the light-transmitting region forming
material to be injected is preferably, but not limited to,
from 20 to 90%, more preferably from 30 to 60% of the depth
of the groove 10.

[0049]

When a thermosetting polyurethane resin is used as
the light-transmitting region forming material, the step
may include injecting the resin into the groove;
controlling the thickness of the resin to make it uniform,
and then heating the resin at about 40 to about 100°C for
about 5 to about 10 minutes to cure. When a thermoplastic

resin is used as the light-transmitting region forming
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5the light-transmtting region formng material, the
resin may be cured by irradiation of |ight such as
ultraviolet 1light or electron beam I|In orgepob@siTR (SG)
provide high light transmttance, the
light-transmtting region is preferably as free as
possi bl e of cells. 10 [0050] The step (c) includes
buffing a front surface 12 of the polishing |ayer 8

matEPi§XPOsRet Bchi ARy - thANEAR! EhAGctiggl @nmentt Be thent
surface. Buffing is preferably perforned in a

the?ﬁggmg§€iFagggﬁnmﬁhboa@ﬁ?$é¥809§teEbﬁk%oi@iQ?fﬁﬁéent

article size or the i ke so that the surface of

thiEQSe?épgg.egfl%iog%%iﬁlr ApSHLLLI AY 189k LhaneheRecoo1ing

Ec;? ghe h he front surtface 12 is preferably

uf f e 0 that ' ' ' '

e BB, P8, B PO L P A0 g
t the front f 1 d__the, back .

theEﬁagrg—saaﬁawﬁﬁﬁlgé“%ﬁ%f‘f%‘oa USRI O o
ere dto.100 I ) h [ ions. i

may | RPCRRESS PE T GRGTAERGR SB0LAHNCISFGE 35 MAOGRLLTOR"

_ is caused to generate portions differeqﬁ in, nﬁﬁ
light ppy184TRESEY PEdft a ?r@F%ﬁ%ﬂ%Pv@%?V%.%Lﬁk§@. ghts

be polished, thus adversely influencing polishing

trappai hEeBFEst ths. LTehSobvenshhet{Rei AEPAAR LA PRPERABBSY
of the polishing region, the surface of the polishing

as fegtoasi podpsébiedofeneddbly in an

[0050]

The step (c) includes buffing a front surface 12 of
the polishing layer 8 to expose the light-transmitting
region on the front surface. Buffing is preferably
performed in a stepwise manner with abrasive materials
different in particle size or the like so that the surface
of the exposed light-transmitting region will not be
scratched.

[0051]

The front surface 12 is preferably buffed so that
variations in thickness can be reduced to 100 pm or less.
It is also preferred that both of the front surface 12 and
the back surface 9 should be buffed so that variations in
thickness can be reduced to 100 ym or less. When the
variations in thickness is higher than 100 pm, large

undulation is caused to generate portions different in a
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5 initial stage of polishing by a dresser having
abrasive grains of dianond deposited or fused

thereon, but the polishing region outsiderobobhgl1TRr (SG)
range descri bed above requires a longer dressing tine
to reduce the efficiency of production. 10 [0052]

After the buffing, the thickness of the polishing

| ayer is generally, but not limted to, fromabout 0.5

conEQct@BQUEt§t€"%1ﬂheEeéaEEYaﬁ&@nté b8 BodiBREJAf tRUst he
buffing, the thickness of the light-transmtting

advé?géQQ hﬁfiéeﬁ&?ﬁg ?Qh!sﬁﬁﬁg‘39a£9c9@f§sﬁ@&§ To solve
preferably from3 0 60% of the thickness of the

the?ﬁékpoFI éayﬁrthﬁgggéLsTéf %B@pp&@lshﬂﬁbugéélsHattHQ

|ng | ayer Into the desired Shape
e 0
sur?%&ésgkagh%a¥8§lkﬁlﬁ n?ég%g % g%%gséﬁégeﬁﬁg%ggylﬁﬁ an
| st h 0l
ini fLE0 et o BlePR BT Ry 1Bk B aPhest P o PEhin b Phar B
T f th I
grab%fa3§e§b§w§?g|§gg§fﬁg?ﬁdoaegaﬁaﬁnﬁg%ﬁg?ﬂea§ 5 Enl"
{ t d I
po1PEhhst Do BRoRdhH e ey e Eentm Qe LrBSh S0RPE, <
generalli fromabout 30 to about 120 cm [0054] .The
reqpiBRs durPACRT 19T8ESERE paleshPngefegPoRl¢3eficiency of

production.
[0052]

After the buffing, the thickness of the polishing
layer is generally, but not limited to, from about 0.5 to
about 3 mm, preferably from 1 to 2.5 mm. After the buffing,
the thickness of the light-transmitting region is
preferably from 20 to 90%, more preferably from 30 to 60%
of the thickness of the polishing layer.

[0053]

The step (d) includes cutting the polishing layer 8
into the desired shape. The polishing layer is generally
cut into a circular shape, while it may be cut into any
other shape. The step (d) is an optional step, and the
polishing layer may be previously cut into the desired
shape, before the step (a). The size of the polishing
layer 8 may be appropriately adjusted depending on the

polishing apparatus to be used. When the polishing layer
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5 preferably provided with a depression and a
protrusion structure for holding and renewing a
slurry. Though in a case where the polishiFprgopegioR (SG)
is formed with a foam many openings are on the front
surface thereof which works so as to hold the slurry,
a depression and protrusion structure 10 are
preferably provided on the front surface thereof in

is eidenlkhe, agchkeyeameterof shgkdabhliyyyrased appawakooto
the slurry or in order to prevent induction of

abodechygkegrror, breakage of a wafer or decrease in
polishing efficiency. The shape of the depression and

[ooBhiptrusion structure is not 15 particularly limted
Insofar as slurry can be retained and renewed, and

exaﬂ@éef dygf é@étifeﬁfQEH%V§§}1§HDﬁgnié§£on 13 is

circle-sh ape rooves roug

pregggaﬁfrough h8 8SW1tHO|yg8ng sgaoﬁngnaylléggE ggbﬁal

ooved, PeeéehtFi ¢ roove Foov
on, of .t hese grooves. 20 Th r ooV itch,.
Str@?’é@% %\?Ht]HOIa?'%%v%n‘?hFERﬁ‘&gge?c Puf59 hepibidiin
articul ar limted either, and_are suit
casBavkefs okt ot bEhThe cheaLonThBSEoHERT e%?ﬁngaﬁaamr many
protrusion structure are general]ly those havi ng

OPe?b@%?a@¥?y?nbE?etﬁéoﬁFo%VéfﬁF?cHhe§?8§v@h%FHtHor5?069eas
epth etc. can 25 also be changed at each certain
to m@ @ obh € oS HAKEY r e? eAEPBASS 2BN FAPOORBITRASEPD Ahgucture
renewal of slurry desirable. [0055] The step (e)
are | pré fidesb bpnpiragidedushi bhel yent 1guracehehpovepEhing
|l ayer 8 to forma |amnation type polishing
order to achieve more of holdability and renewal of the
slurry or in order to prevent induction of dechuck error,
breakage of a wafer or decrease in polishing efficiency.
The shape of the depression and protrusion structure is not
particularly limited insofar as slurry can be retained and
renewed, and examples include latticed grooves, concentric
circle-shaped grooves, through-holes, non-through-holes,
polygonal prism, cylinder, spiral grooves, eccentric
grooves, radial grooves, and a combination of these grooves.
The groove pitch, groove width, groove thickness etc. are
not particularly limited either, and are suitably
determined to form grooves. These depression and
protrusion structure are generally those having regularity,

but the groove pitch, groove width, groove depth etc. can

also be changed at each certain region to make retention
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5 pad 1. The step (e) is an optional step, and the
cushion layer to forma lamnate is not essential for
the polishing pad. [0056] The cushion | ayerpb4181TR (SG)
conpensates for characteristics 10 of the polishing
| ayer 8. The cushion layer is required for satisfying
both planarity and uniformty which are in a tradeoff
relationship in CMP. Planarity refers to flatness of
andarpakiglnofregiarrypasspekbsbi.ng a wafer having fine
unevenness generated upon pattern formation, and
[oogpyformty 15 refers to the uniformty of the whole of
a wafer. Planarity is inmproved by the characteristics

of the s@@bi§92n9nbﬁﬁﬁés WBhhenynihf eLahE ¥ni $al/BRr 0¥edo
by the characteristics of the Cushion |ayer. The

thegggmkgﬁibﬁyﬁgyeESQthngggﬁ thggﬁhggi ﬂdt?%ﬁ;ﬁg%ﬁghing

esen vention is 20 preferably softer

pol i shi ng regipn. .[10057] Th terjal ] .
pad i DI 1258 (9 bt et R arar I o £04, LAt tehion
1 exaﬂgl s of _s ch.na%erLaI include . a gogmov E fabiLch.
2YEhchPaohMnal yaLt B tRohtoU@h PABFPEL24 38nyFgnEoLiShing
nonwoven fabric or an acrylic nonwoven fabric, a 27
padp. pp9181TR(SG nonwoven fabric impregnated with resin
such as a polyester nonwoven fabric inpregnated with
[Ooééﬂyurethane, pol ymer resin foam such as pol yuret hane
foam and pol yet hyl ene foam rubber resin such as,
but Bl epieshidbetaved 14operapensabper for characteristics

of the polishing layer 8. The cushion layer is required
for satisfying both planarity and uniformity which are in a
tradeoff relationship in CMP. Planarity refers to flatness
of a pattern region upon polishing a wafer having fine
unevenness generated upon pattern formation, and uniformity
refers to the uniformity of the whole of a wafer.
Planarity is improved by the characteristics of the
polishing layer, while uniformity is improved by the
characteristics of the cushion layer. The cushion layer
used in the polishing pad of the present invention is
preferably softer than the polishing region.
[0057]

The material forming the cushion layer is not
particularly limited, and examples of such material include
a nonwoven fabric such as a polyester nonwoven fabric, a

nylon nonwoven fabric or an acrylic nonwoven fabric, a
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5 and photosensitive resin. [0058] For exanple, neans
for bonding the polishing |ayer and the cushion |ayer

t oget her may be based on a nmethod i ncl udi mgpovaghirRgSG)
the polishing |layer and the cushion 10 |ayer with a
doubl e-si ded tape interposed therebetween and

pressi ng them The cushion | ayer should have a through
hol e of a size suitable for the light-transmtting

nonk8¢eANfablk 0059 hpFagnpekshing padiaf sukd bBVanpodyesBYr
further 15 include a doubl e-sided tape provided on the

nonpebéﬁhfagrhay§ﬁpr§?héa@a Qi tBUBBI 9l rkavanhesupbaghetro
bonded to a [ 0060] A seni conductor device

reshi ¥8 ﬁ'gﬁEﬁdagf%Sﬁygggfﬁgh@nfobﬂ Qn@tﬁgl?%tﬁ9hb§@'@gam,

a surrace o m Conduct or waf er

rub88k|§QFFg Eagh Igebh%ggheﬁe ?Gbgggdaﬁ" ESW@&%Ee rubber,

nera y nmeans sil'rcon wafer on Wi ring
n OXId ;lLayer are stacked. No specific
andl?h?%gf ﬁl%lvelﬁﬁgsed on a polishing nmethod of a
[0 ggjconductor waf er or a polishing apparatus, and
@ shing is performed with a 25 polishing apparatus
e ui as_shown in Fi 1, with 28 . ..
ggsﬁ’f@({‘%ﬁ? BERNSHERG BPBfiéﬂgztgﬁpBBHFﬁéng layer
pO|IShIn pad 1, a polishing head hol di ng a
andsbRpceHaNEPBr LadPEr tICRNBECRANGP enﬁ?é?ﬁap%férmethOd
applying a uniformpressure against the wafer and a
incsugphy Aberkangntbf ROpOFNEAPNaxgenend. thge cushion

layer with a double-sided tape interposed therebetween and
pressing them. The cushion layer should have a through
hole of a size suitable for the light-transmitting region.
[0059]

The polishing pad of the invention may further
include a double-sided tape provided on the polishing layer
surface or cushion layer surface to be bonded to a platen.
[0060]

A semiconductor device is fabricated after operation
in a step of polishing a surface of a semiconductor wafer
with a polishing pad. The term, a semiconductor wafer,
generally means a silicon wafer on which a wiring metal and
an oxide layer are stacked. No specific limitation is
imposed on a polishing method of a semiconductor wafer or a
polishing apparatus, and polishing is performed with a

polishing apparatus equipped, as shown in Fig. 1, with a
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5 polishing pad 1 is nounted on the polishing platen 2
by adhering the pad to the platen with a doubl e sided
tape. The polishing platen 2 and the polishpoglbear (5G)
are disposed so that the polishing pad 1 and the

sem conductor wafer 4 supported or held by them
oppositely face each 10 other and provided with
respective rotary shafts 6 and 7. A pressure

pol{Behagi sTaf{on presshoscihe sepbrosdusyopavaiprad to
the polishing pad 1 is installed on the polishing head

pol§sh§ﬁ€?he£yr$nﬁoP&iﬁéhéngemi@§n§§ﬁi§§nﬁ§§é9r4wﬂéebaéking
I's polished by being pressed against the polishing pad

mat rygilforlég%?g%ﬁ léSﬁ%ﬂgpg*aﬁﬁgsguﬁgda&Q§n§@|ﬁﬁ@iﬁgfer

leaq 5 are e a urry is fed. No specifi

I n.tat ] I d_en . 1 at t ,

andp%g%%ﬁéing"r%%hd?ﬁﬁ&ﬁo??s%?%aﬂ%%‘”a%@ﬁ%%{lat?Snsﬂnﬁ%ér ]
and. a waf er. rotation,_ nunber,. whi ch.

POl L iKY eaf&zb BooRaT erd pistaneb gt ok ia P PAEER YR b
sem conductor wafer 4 are thereby re d d

adh%6+?%hd fP3E | §° ﬁﬂ%r%%?{%?,w5£hs%n?%gﬁ%§c?g$e%eg?%%'
is produced therefromthrough dicjing, . bondin

Thep%%ﬁ%@?h@ge@%ﬁtQ%ezs%ﬁ@cBﬁﬁuB?g?sﬁésgc%e?g gs%ﬁe 25 in

_an arithmetic processor, a nennr¥ etc. 29 )

dispoped18a TRIEE) thexaedl #3ing 0pad] 1 peedr Fei sRmhFPRApgtor
given of the invention with 5 exanples,_ while the

waf¢nvensieporsedorr | hed d byt Bheesepppsibply face each

other and provided with respective rotary shafts 6 and 7.
A pressure mechanism for pressing the semiconductor wafer 4
to the polishing pad 1 is installed on the polishing head 5
side. During polishing, the semiconductor wafer 4 is
polished by being pressed against the polishing pad 1 while
the polishing platen 2 and the polishing head 5 are rotated
and a slurry is fed. No specific limitation is placed on a
flow rate of the slurry, a polishing load, a polishing
platen rotation number and a wafer rotation number, which
are properly adjusted.
[0061]

Protrusions on the surface of the semiconductor wafer
4 are thereby removed and polished flatly. Thereafter, a
semiconductor device is produced therefrom through dicing,
bonding, packaging etc. The semiconductor device is used

in an arithmetic processor, a memory etc.
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in the exanples. [0063] Measurenent of Light
Transmittance The light-transmtting region of the
prepared 10 polishing pad was cut into a sarpbe1piLeResc)
10 mMmx 50 nmin size. The sanple was placed in a
glass cell (10 mmin optical wavel ength, 10 nmin
optical path width, 45 mmin height, manufactured by
Sogo Laboratory dass Wirks Co., Ltd.) filled with
ultrapure water, and the light 15 transmittance of the
sanpl e was neasured at a wavel ength of 300 nmusing a
Exaéggggrophotoneter (UV-1600PC, nmanufactured by
I madzu Corporation). The neasured |ight
[Oogg?nsnittance was converted into a value per 1 mm
thi ckness according to the Lanbert-Beer |aw. 20

[Ooﬁé%c ng%#@%iﬁflffbgi¢¥}%$iﬁ%nﬁﬁé DRLestion ﬁ?%hca'

detectio he waf er t hi ckness was eval uat ed

b h d | bed. bel ow. f d .an.
exagfL it Rt Soh et BV Rt P ho s Roprt LRIEkCt Rer RaF L2480 Lon

., oxide fil The light-transmtting regi on obtained by
in BRCFCPRYR8ITR(SG cutting the prepared polishing pad
was placed on the wafer. Filmthickness neasurenent
[00G@% perforned several tines at a wavel ength region of
300 nmusing an interference type film thickness
met ¥eagnaemeatt of el 8yt FEaREMEFBRREFBNi cs Co., 5 Ltd.)

The result of the filmthickness cal cul ation and
The light-transmitting region of the prepared

polishing pad was cut into a sample piece 10 mm x 50 mm in
size. The sample was placed in a glass cell (10 mm in
optical wavelength, 10 mm in optical path width, 45 mm in
height, manufactured by Sogo Laboratory Glass Works Co.,
Ltd.) filled with ultrapure water, and the light
transmittance of the sample was measured at a wavelength of
300 nm using a spectrophotometer (UV-1600PC, manufactured
by Shimadzu Corporation). The measured light transmittance
was converted into a value per 1 mm thickness according to
the Lambert-Beer law.
[0064]

Evaluation of Film Thickness Detection

Optical detection of the wafer film thickness was
evaluated by the method described below. The wafer used
was an 8-inch silicon wafer having a 1 um-thick thermal

oxide film. The light-transmitting region obtained by
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the peak and valley of the optical interference

pattern were checked, and the filmthickness

detection through the Ilight-transmtting regDONgWaR (SG)
eval uated according to the followng criteria. 10

Very good: The filmthickness is neasured with very
high repeatability. Good: The filmthickness is
nmeasured with high repeatability. Poor: The

cutt ER§atAbI biEYat8dPPOLisRNEgt peddrbecplapeacetir any wdber.
Is insufficient. [0065] Water Leak Eval uation The

Fllﬁr€H§E§§e9§|m@géﬁgeﬁégt“@§s edrbogehgevktd 8imes at a
pol i sh |ng appar at us SPP600S (manuf actured by Okanoto

wavég?gggﬁ' IQH|?¥W§K§ nﬁtgsinéngntbﬁ@e§9@k@ﬁ&@dt?§e3fllm

evaluation. After an 8-inch dummy wa

thi¥?§%§%1@%£39°?35Xu98L£§?§8 %gca§ NHi &8¢ BH?gE'%Bt

|ng egion on ace sid

veaffy. ??F%ga e e Sﬁ“&%%sﬁ;c%ndfﬁlooﬁé e e
a 09181T |

e P B S HECERD SPLaTae B LS LB
slurry added at_a flow 8 utg during

werg oPhehieg: anBth§hfhbm|B%aCBFeS§5 eb?eﬁﬁon BBPP%H'EBG

‘ glaten rotation speed of 35 rpm and 5 a
lig brﬁ%@@ﬁmsbééago¥6390$pW@STﬁ%a%H?E?dmagcaaﬂﬁgﬂeHO the

following criteria.
Very good: The film thickness is measured with very high
repeatability.
Good: The film thickness is measured with high
repeatability.
Poor: The repeatability is poor, and the detection accuracy
is insufficient.
[0065]

Water Leak Evaluation

The prepared polishing pad was used together with a
polishing apparatus SPP600S (manufactured by Okamoto
Machine Tool Works, Ltd.) and then subjected to a water
leak evaluation. After an 8-inch dummy wafer was
continuously polished for 30 minutes, the light-
transmitting region on the back surface side of the
polishing pad was visually checked for whether or not water

leaks occurred. The polishing conditions were as follows:
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while the surface of the polishing pad was dressed
using a #100 dresser. The dressing conditions were as
follows: a dressing |load of 80 g/cn2 and g-dpe3$8erR (SG)
rotation speed of 35 rpm 10 [0066] Exanple 1 To a
vessel were added 100 parts by wei ght of an

i socyanate-term nated prepol yner (Adiprene L-325
manuf act ured by Uni royal Chem cal Corporation) having

a s@liéacgmﬁfeyl edst enpenatyeeuobd780¢ aaBo8 parts by
wei ght of a silicone surfactant (SH 192 manuf act ured

M1c9¥e£@$££@ﬁﬂbgg agoéﬁyaﬁkblQﬁeesgﬁrryLEQdéd apdanexed.
he m xture was adjusted to 80C, reduced in pressure

raténgﬁdfgésﬁfgmlﬁhﬁe Hh%iﬂgop$@§sBEﬁ?aV598599§hYn§tléﬁgdof

a twn screw m xer at a rofationh nunber ~of
SR %“@Fﬁéf% 12 %%‘%%‘te%@n R NS
a wﬁﬁ?ﬁyf%ﬁ%ﬁ §?OSEﬁF anl ng zﬁﬁﬂ%ﬁ?ﬁ'wastﬁ T RV
whidh EREvran %é“n%?t a% aPob%b;m%eaﬂ. HEP oOheRe e Rt
vi0f) eSS ant GBS0, o, S 0 Secevz e
i quid was then poured into a pan- shaped open nold

dre%éb%ﬁlh@a@e§§e§9 IR %4@3%(ﬁﬁﬁ?ﬁfrr%ﬂﬁﬂ?%ﬁPI?RﬁEQiOf

lost its fluidity, it was placed in an oven 5 and
35 spBjected to post curing at 80 to 85C for 12 hours, so

[0066]

Example 1

To a vessel were added 100 parts by weight of an
isocyanate-terminated prepolymer (Adiprene L-325
manufactured by Uniroyal Chemical Corporation) having a
controlled temperature of 70°C and 3 parts by weight of a
silicone surfactant (SH-192 manufactured by Dow Corning
Toray Silicone Co., Ltd.), and mixed. The mixture was
adjusted to 80°C, reduced in pressure and degassed. The
mixture was then vigorously stirred with a twin screw mixer
at a rotation number of 900 rpm for about 4 minutes in such
a manner that cells were incorporated into the vessel. To
the mixture was added 26.2 parts by weight of 4,4'-
methylenebis (o-chloroaniline) (Cuamine MT manufactured by
Ihara Chemical Industry Co., Ltd.) which had been

previously molten at 120°C. The liquid mixture was stirred

32



10

15

20

25

that a pol yuret hane foam bl ock was obtai ned. [0067]
Wil e heated at 80C, the pol yurethane foam bl ock was
sliced using a slicer (VGWM 125 manufact ur egd-byomd1TECG)
10 Corporation) so that a 1.8 nmthick polishing | ayer
(50 pm in average cell size, 0.86 in specific

gravity, 52 degrees in hardness) was obtained. A 4 cm
long, 2 cmwide, 1.5 mMmm deep groove was forned on the

for PRAGKuEUT b as&cOhas heo P§L ¥ &hh Nfoahaygr ré&ycEubh i DEquid.
[0068] A light-transmtting region formng nmateri al

The WBSamPh§PAE L8t PY¥n M X4ROd 7RaPathén byourtghined &npan-
i socyanate- term natéd prepolynmer (C 2612 nanufactured

e o B8 YU el odhsi Ly o, il dchmize o

rea%%%%%é?%éﬁ%?Lf?ggeitgnglgiggggtSi??ﬂggi%géggé in an oven

| | _yhenefe628r gd c {w er average

mol ecul ar ,wei ght an i pgot.h ' _.TIh

and | TURd SEERRery CPPRE, FRotod Fbr tonbonadori SrF s hbard/MCso
injected 25 jnto the f th | i shi I d

that ;BRI BAT51o38 FOPBOTBITR %S OBERt™8dring at 100 fo
105C for 12 hours to forma light- transmtting

[006¢hi on. Both sides of the polishing |ayer were then
buffed using a buffing machi ne (manufactured by

AMWED € ot ed | ) 8%%% heke thelyRERERePANSAREL PHgck was

region 5 was exposed on the front surface. After the
sli@@dfmﬁgpgtheslicer (VGW-125 manufactured by AMITEC

Corporation) so that a 1.8 mm-thick polishing layer (50 pm

in average cell size, 0.86 in specific gravity, 52 degrees

in hardness) was obtained. A 4 cm long, 2 cm wide, 1.5 mm

deep groove was formed on the back surface of the polishing
layer by cutting.

[0068]

A light-transmitting region forming material was
prepared by mixing 70 parts by weight of an isocyanate-
terminated prepolymer (C-2612 manufactured by Nippon
Polyurethane Industry Co., Ltd.) having a controlled
temperature of 80°C, 9 parts by weight of
trimethylolpropane, and 21 parts by weight of
polytetramethylene ether glycol with a number average
molecular weight of 650 and degassing the mixture. The
light-transmitting region forming material was injected

into the groove of the polishing layer and subjected to
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pol i shing | ayer had a thickness of 1.27 mm and the
light- transmtting region had a thickness of 1.10 nm
Using a K (concentric circles) grooving machpDpes1TR (SG)
(manufactured by Techno Corporation), the polishing

| ayer was then cut into 10 a dianeter of 60 cm and
shaped to have concentric slurry grooves 0.25 nmmin
width, 1.50 mmin pitch, and 0.40 mmin depth on the

posfr@ﬁklﬁérE@CQOOAtQOMDBGCSEGQd1Qaﬁ@u£§5¥82fbrm a light-
manuf actured by Sekisui Chemcal Co., Ltd.) was then
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using a l'am nator. A portion |ocated at the

wer% E% tBﬁg%ghtﬁbﬂﬁg LeglieRih§ ﬁHEh§H@yAﬁEﬁHEEB€ured by

e- sl tape With an NI~ cutter cushi on | ayer
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of the light transmtting regi on was changed from 1. 10

COﬁﬁ?PBrGC7slﬁﬁieSPOG?GPVEﬁanﬁPQhSHS AmBBRT sAEHECHalY was

prepared using the ﬁrocess of
Techno Corporation), the polishing layer was then cut into

a diameter of 60 cm and shaped to have concentric slurry
grooves 0.25 mm in width, 1.50 mm in pitch, and 0.40 mm in
depth on the front surface. A double-sided tape (#5782W
manufactured by Sekisui Chemical Co., Ltd.) was then bonded
to the back surface of the polishing layer using a
laminator. A portion located at the light-transmitting
region is cut away from the double-sided tape with an NT
cutter. A cushion layer made of a corona-treated
polyethylene foam (Toraypef manufactured by Toray
Industries, Inc., 0.8 mm in thickness) and having a through
hole to expose the light-transmitting region was then
bonded to the double-sided tape using a laminator, so that
a polishing pad was obtained.
[0069]

Example 2

A polishing pad was prepared using the process of
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Exanpl e 1, except that the thickness of the |ight-
transmtting region was changed from1.10 nmto 0.40
mm Table 1 Light transmttance Fil mthi ckness1¥arensG)
leak (% at 300 nm detection Exanple 1 72.1 Very good
Not observed Exanple 2 72.2 Very good Not observed
Exanple 3 72.5 Very good Not observed 35
F- PO9181TR(SG CLAIMS 1. A nethod for nmanufacturing a
ExaRPlésh) ngxpagt tBQOPthei BBitkAaesteps ohe bightring a
groove for injecting a light-transmtting region
traﬁ%magnaaksa?i@h w8 @hQﬁ?KdSBEBﬁP@ 0b Ampebi 6hi7BGmm.
| ayer; injecting the light-transmtting region formng
[OO?@Xerlal into the groove and curing the material to
orma 10 light-transmtting region; and buffing a

o%% @g fage of the polishing layer to expose the
ig ansn1tt|ng region on the front surface.

ggi P?éﬁgi?": C'S‘?t“.;%ak #Eff a‘f%“ LFﬁ bé“’&?ﬁa
S ko1 Lo nF R Pact RRhuFBEt PL8 <85 E et nECR gk 3,

or 2. 20
transmitting region was changed from 1.10 mm to 0.40 mm.

Table 1
Light transmittance | Film thickness | Water leak
(%) at 300 nm detection
Example 1 72.1 Very good Not observed
Example 2 72.2 Very good Not observed
Example 3 72.5 Very good Not observed
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4. A method for manufacturing a sem conductor device,
conprising the step of polishing a surface of a

sem conductor wafer with the polishing padrefoellaimR3SG)
25 36

CLAIMS

1. A method for manufacturing a polishing pad,
comprising the steps of:

forming a groove for injecting a light-transmitting
region forming material, on a back surface of a polishing
layer;

injecting the light-transmitting region forming
material into the groove and curing the material to form a
light-transmitting region; and

buffing a front surface of the polishing layer to

expose the light-transmitting region on the front surface.

2. The method of claim 1, wherein after the buffing,
the light-transmitting region has a thickness that is 20 to

90% of the thickness of the polishing layer.

3. A polishing pad manufactured by the method of

claim 1 or 2.

4. A method for manufacturing a semiconductor device,

comprising the step of polishing a surface of a

semiconductor wafer with the polishing pad of claim 3.
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