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F- PO8163TR(SG DESCRI PTI ON POLI SHI NG PAD TECHNI CAL
FIELD 5 [0001] The present invention relates to a

met hod for manufacturing a polishing pad by ﬁhbﬁ@léﬁﬁR(SG)
pl anarizing processing of optical materials such as

| enses, reflecting mrrors and the Iike, silicon
mafers, gl ass substrates for hard di sks, alum num
substrates, and materials requiring a 10 high degree
of surface planarity sushsefRiPA9e®% i N general netal
pol i shing processing can be carried out stably wth
hi gh polishing effici epPOLISHING PAD shing pad obtained
by the manufacturing nmethod of the present invention
is used particularly preferably in a process of

i Zi silicone wafer, and a devi ce having an
T@ﬁ&i‘éﬁ%@h nmetal |ayer or the |like 15 forned gn a
[O@(bi]l con wafer, before |am nation and formation of the

oxide layer, the netal layer or the |ike. BACKGROUND
ART TheGf¥tkeR0ireattit related t@ asewtlco dowc randfecieeng a

i nvol ves a step of formng an electroconductive film
poaﬁhtrr&pgdrbsazvyéu@h the\RIFBATIZES BFATESSHRE Of @prﬂ&ﬁﬁfnaéyrlals

sugﬂ?etes? 1eﬁﬁggg¥gff%%brf§{mﬁro i er{é B k%t %Ehc%fn (V%rfépsn %le?éé

evv|r|n

su%%?rate@'f@r RArd deyed) aﬂUErfu@iQﬁn @ﬂ:%t@ite@n and materlals requiring a
el ectroconductive material such as metal and an

h1ghlslafgata n@suﬁaeﬁlmanasttQSughm thest ongeherad unétad @adishing
TGS TR 14 A T ORI Py B T go R b SRETREF orThe
RS 915 4 i oo st

inRime iz 8ed rth@el\lf@rﬂy piefeaablyoin a paicess b ytandeziogea

i nportant. 30 [0002] . H.."Hr-11 s'b a-i )
s111}@onm3f§rR@8@)a device havmg 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
[0001]

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 etc., a step of forming an interlaminar
insulating film on the wiring layer, etc., and an uneven surface made of an
electroconductive material such as metal and an insulating material is
generated on the surface of a wafer by these steps. In recent years,
processing for fine wiring and multilayer wiring is advancing for the
purpose of higher integration of semiconductor integrated circuits, and
accordingly techniques of planarizing an uneven surface of a wafer have
become important.

[0002]
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As the nethod of planarizing an uneven surface of a

wafer, a CMP nethod is generally used. CVMP is a

t echni que wherein while the surface of a mafgtpbglggTR(SG)
polished is pressed against a polishing surface of a
pol i shing pad, the surface of the wafer is polished

wWith an abrasive in the 5 formof slurry having

abrasive grains dispersed therein (hereinafter,

ref eiethd MidBod!dir 1¥)1ar1%§ng°'aﬁ"‘ﬁhé\férf klrfate F a wafer, a CMP

pol i shing apparatus used generally in CMP is provided
meétitoce isaggherabiyt bsad . poCMIhisng tpblanmietherelmwhﬁerMengrface
a polishing pad 1, .a supporting stand l'ishing head)
of g wafer %b@ﬂﬁh@dasmsg%agﬁmséra ﬁph(»‘am%wr face of a

P29 ekl ! LYl RS HALS LSt i i

foRal dfsd1Rg; Radink aﬁre{sﬁé ggamstdisbeﬁsd@pthélam thédcdh Sfer

for exanple via a double-sided tape. The polishing
refdratdebo 2sa@ldrishe dspgdomwnng &gaﬂldaﬁacﬂr@mgrappaiaﬁummhd

oG ERSMEHE BTSN 5 AT BIeNER obior s AR S for
sugﬁ)té)?ghgoséahgﬁ}rgégédvf r@uﬁ%;ﬁrt}é ;s‘ﬂ%‘r?{] hgﬂslﬁﬂ}%ﬂgﬂi ).5 for

smmm@%m@mwmgmmwmm@wwmﬁmwﬁmmmmMy
polished naterial 4 against thedpol i shing pad 1.
pr{smmu}mw\eewaéanrar@/a m§<:b@nmmwé edingy @nuaéjrasmeoblTém

aparity .o ace.
pofisniihdador i freech v Mithotivdneieteart e oFimpliviea
I t
Ao eR B e ThY ?ﬁ%%@?‘%?%’%%%%&?&*"ﬁegﬁﬁkgﬁtm Shand 5 are
provieed with.rotatiag finlftsbiag Vreapsetivelyfarad taeetarm@ﬂgd such
has been conducted by periodically treatin

thagthe pOIaﬁlan p@d ¥ padrthepelished maiarial e do %h Gaﬁgwhirch are

ser Vi a roduct .S su ted t O|ISh
S“PP8£$Fﬁeg?X %he E]OHRPSFH‘. 0 %%8@“‘3% FuPPREtlgg stand 5 is
prév¥igal \with 4 bF@ssQIrlﬁng%EcM\@ﬁ%rm 3hf ph@?ung (‘EHE ﬁd?fshte'aematerlal
treatment are wasteful, and a test wafer and’a product
4 agrfiest thmpoishjeg ped t.o processing are different in
golishing results due to a 30 | oading effect unique to
and accurate prediction of processing 2

F- POSARST RSP eMmP is conducted, there is a problem of judging the
planarity of wafer surface. That is, the point in time when desired
surface properties or planar state are reached should be detected. With
respect to the thickness of an oxide film, polishing speed etc., the
polishing treatment of a test wafer has been 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

2
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results is difficult wi thout actual processing of the
product wafer. [0006] Accordingly, there is need in

recent years for a nethod capable of in situp_ppg163TR(8G)
detection of the point in tinm when desired surface
properties and 5 thickness are attained at the tine

of CMP processing, in order to solve the problem

descri bed above. For such detection, various mnethods

rebams iQ%t—i‘mcu%%hﬁtﬁa&h%mgfreseé@iﬁg%@itﬂte fbdRasyepent

accuracy and spatial resolution non-cont act
[O6B&Furement, an optical detection neans is becom ng

the mai nstream 10 [0007] . The optical detection neans

i s speeprqingly,yiherens Readdn rgeeBEYERAL farfe mstdogotanable of

in St e U g BB B O PP Bt o PG b llissend

thitlricgBtarbeamindadat fARNtIHES bNCMP Jrit&sdifE Nt Bréédftakolve the
generated by reflection of the Iight beam 15 [0008]

problerhelelstygbediadzome. Fonriuah Hetgotions ivagicaishadedheds lhaave been
havi n fali ht . of vvavelengths of 300 to 800 nmis .

usGEn8pa) rym S VigVRAES OH IICE BHETICT e SURRHAMO FPAHRE

re%ﬂﬂtiﬁ?ﬁ' B nbi. dalacrnad: by Mg cglo?gt%B{igﬁ' r?i%taﬁs is
ept’h of surface unevenness through nonitoring of a

beetiige the mmbfisstiduekness of a surface |ayer of a
waf er. When such change in thickness beconmes equal to

[0Q%E t hi ckness of the unevenness, the CMP process is

finished. As nmethod of detecting the end-point. of .

ol | SRRty AR Tb TS e  HROTE 2B BRAg fageting

_ .r o . . . I

hOSA-4Ar ARG TRt AR TRUIEH S 0 il ol
thipaighs Aiwig doad (ligivi- trgun sasittiagsegoravithtehdgkobeam,satd d

and uni form transparent polynmer sheet passing a |ight
MOFHtQRENS PEngItRE cpence s@nahgcacssipg hynrehestéamobthp light beam.

[odﬂzﬁ‘:' osed (Patent Literature 1). 30 Further, a
pol‘i shi ng pad having a stepped transparent plug

i nsex$ eHe 1i3hic-HBASE MARESllight using a halogen lamp having a light
of wavelengths of 300 to 800 nm is generally used at present.
[0009]

In such method, the end-point is determined by knowing an
approximate depth of surface unevenness through monitoring of a change
in the thickness of a surface layer of a wafer. When such change in
thickness becomes equal to the thickness of the unevenness, the CMP
process is finished. As a method of detecting the end-point of polishing
by such optical means and a polishing pad used in the method, various
methods and polishing pads have been proposed.

[0010]

For example, a polishing pad having, as least a part thereof, a solid
and uniform transparent polymer sheet passing a light of wavelengths of
190 nm to 3500 nm therethrough is disclosed (Patent Literature 1).

Further, a polishing pad having a stepped transparent plug inserted

3
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therein is disclosed (Patent Literature 2). A
pol i shing pad having a transparent plug on the sane
surface as a polishing surface is disclosed @E@EQTEBTR (SG)
Literature 3). [0011]] 5 Also, a polishing pad
conprising a polyurethane resin not containing an
aromati ¢ polyam ne and having a light transmttance of
50% or nore in the overall region of wavel engths of
t | t et t
LR B Pt h SOt 2 PR PR FRE e =
transparerteplugprathe rsamserrsurfane easoé pm%mg surfadenistdieclosed
regi on of wavel engths of 450 to 850 nmis disclosed

(Peﬁd%%welﬁtﬂé@é*’ﬂure 5). [0013] As described above, a
OQ@ e light using a halogen lanp or the like 15 is
% as the light beam and when the white light is

usedAlshes olishaiy pQQV@ﬂhgglglﬁg]atpdwaréﬂr&fﬁe Rsiy dtous
wavel engt hs can be applied onto a Wwafer, and nmany

cqmltaﬁuhgsaroiammatlsmdlgammfa artve hasireg ad@httteanbtrattael@e of

When this.whjte [i is used as the |ight
SQ¥a 8 Pss l%éiaaroaeya Kegiog o WaVﬁ]@PéSQ%Q?QQO oh Bggm is

dlg\@ggggmgonatqﬁ%q wHowgyer, a polishing pad 20 having a

conven ow (1 ht transmtting region) has a
[op1epl em that the poli Shl ng pad i s very poor in
detection accuracy at the short-wavel ength side

(ul t Favthdet pelgshing pad howisg e witdeminembsrasngm
detection o opti cal nd a nt
e TBGHATToA ARG A SRR IaEnoFEER B BRUCETBHBPE 450 to 850
th i dt h of
nj 5800 ?fﬁe.h?%ﬁb?a?%*éééﬁem 03 o b oher O 2

[00E8) eased, for which highly accurate optical
end- poi nt detection is necessary, but the conventi onal

W nddw CfQﬁCfléWéﬂ— o, alwthits light Mg adtalpgee lamp or the like
o SR O B S5 PO LB PSR, pe
adghAflge t134 (HOAGht 4f FaFRBB63dR(8Gths can be applied onto a
wafer, and many profiles of the surface of the wafer can be obtained.
When this white light is used as the light beam, detection accuracy should
be increased in a broad wavelength range. However, a polishing pad
having a conventional window (light-transmitting region) has a problem
that the polishing pad is very poor in detection accuracy at the
short-wavelength side (ultraviolet region) and causes mechanical errors in
detection of the optical end-point. In high integration and micronization
in production of semiconductors in the future, the wiring width of an
integrated circuit is expected to be further decreased, for which highly
accurate optical end-point detection is necessary, but the conventional
window for end-point detection does not have sufficiently satisfactory
accuracy in a broad wavelength range (particularly at the
short-wavelength side).

[0014]
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Patent Literature 1: JP-A 11-512977 Patent Literature
2: JP-A 9-7985 Patent Literature 3: JP-A 10-83977
Patent Literature 4: JP No. 3582790 5 Patent r_pgg143TR(
Literature 5: JP-A 2003-48151 DI SCLOSURE OF THE

| NVENTI ON PROBLEMS TO BE SOLVED BY THE | NVENTI ON
[0015] 10 One object of the present invention is to
provi de a polishing pad excellent in optica

det eql o A efat%ﬁun Bl oads ypyeyength range
(particular at the short-wave ength side). Another
obje@bi@ﬁtLhenﬂn&eéht JPAverTo9®p is to provide a

met hod for nanufacturlqgé? sem conduct or devi ce which

conp|Pa§@§t bitprajeEs S  of JIpdt L19H$3Y T he surface of a 15
sem uc h |ng pad. MEANS FOR
SC]_V lﬁ—g% {1!’181[%]%## Iew of the existing
CIrcw@&é@wgﬁénﬁﬁwe%ﬁcnjﬁwwzebgvﬁs15De 20 present

i nventors nmade i ntensive studies and found that the
following Iight- transmttlng regi on can be used as a

light-transmttin lon for a polishing pad to
DI§6§1’% SHRe @FOEH&T'&I 1Bed above. [0017] That is,
ﬁgﬂg I i shing pad
P v%ﬁﬁ%g%gm%%gé?ﬁgﬁgnﬁ@ﬁ?ﬁg a polishing
ion and a light-transmtting region, wherein the

I ight-transmtting region conprises a polyurethane
r esi Prigaehiegt aﬁ thae presdrt inveg tigenisi toyprdvide wt pelishing pad

exiq it BT SR 44 B tipB RSy 189 BFotbIclengl range

i Y LA s ORGSO 0y

invefntéon ighs pp@ﬁﬁibnzgrrtdth@tigbrtrhan{,lfegi’tu-riﬂgiamlbbﬁductor
region is decreased, the accuracy of detection of a
device which comprises a process of polishing the surface of a

semiconductor wafer with the polishing pad.

MEANS FOR SOLVING THE PROBLEMS
[0016]

In view of the existing circumstances as described above, the

present inventors made intensive studies and found that the following

light-transmitting region can be used as a light-transmitting region for a

polishing pad to solve the problems described above.
[0017]

That is, the present invention relates to a polishing pad having a
polishing layer containing a polishing region and a light-transmitting
region, wherein the light-transmitting region comprises a polyurethane
resin having an aromatic ring density of 2 wt% or less, and the light
transmittance of the light-transmitting region is 30% or more in the
overall range of wavelengths of 300 to 400 nm.

[0018]

SG)
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pol i shing end-point and the accuracy of neasurenent of
filmthickness can be increased. Accordingly, the

degree of light transnmittance in the 5 wavel epgbhg0538R (5G)
measurenent |ight used is inportant for determ ning

the accuracy of detection of a polishing end-point

and the accuracy of neasurenent of filmthickness. In
the light-transmitting region of the present

'nve%ts'%uftéﬁsﬁ%/ta%%é@éh oF al '1'&\%5‘5 &éﬁﬁ%@h%ﬁgﬁedﬂes

low particularly at the short engt si de; and
ligthetteah sxritticg vegioyn 1s&tednea§éﬁ ket actumiacymfaidnemdn of a
wavel ength range. . [0019] As descri bed above,
Poishéng Eng-peiad and the W@Hﬁ%@éomrﬁ@lent@tfﬂmmnm

co T T8, B3R inRE B8 B AR LA PRI e
wdvewﬁ thl 3Ns Fhéd aneendit Lifet &8ed iig hﬁrﬁdrmnotrtdétermmmg the
regi on particularly at the short-wavel ength side (300

acturaci0o! dejecitior30fa golisbirg ehdgpo:metfamzblthd accghacyah
S e B0t S OEL SRR O, of
pr%éBr&H?l‘%% B0 thE {[F&{ﬁiﬁw 1?{6? V\%V TP&H%’%@ttaﬁ@S.lé &Pt

ransm t ancé at

paptiefirirgbhy tHO ¥hot t-Meivelendid élduhanar@ét&mlbhm@@y icAn be
the present invention is the transmttance of the

kept gigh in anbriad weyelengihomngavi ng a t hi ckness of 1 mm
0 a thickness reduced to 1 nm According to the
[ ert-Beer law, the light transmttance of an object

i's %I’S@Haédcéﬁ&gﬁ%%&%ﬁg%&f‘ fil e HiBk fENE R uring

t he obj ect. Because transmttance 1s

insteaneadatdagsstuse dha (tdxseeslsavmglmbeaﬂlaﬂloﬂ aveleghgth2h the
transm ttance of an object with its thickness fixed

ViCHHEYIIof 398 HeBePmmetn thabwlon theelight tragisreitanee gt the
ht..transmttan f th t-tran In
tigh G bl B R G Py 4 s i P A Pal Pils 0 o
40bhemi o Bow Bg rﬁgiﬂ@tﬁlgﬂ re'ﬂ%cf&?ﬁ?ﬁ@@hﬁ HOYHLink8s §nd3@16
[0021] 6 F- PO8163TR( The rate of change { (maxi mum
acdugpty ctfr@ertsntlbna)fcam andsmmtcarztbﬁh@ mceunaa:y ofidetdogion of film
,Lansrrittab 300 tq 400 ngr)/ m | i ght
thickness can be 31gn1ﬂcant1y improve e 11 t transmittance at the
short-wavelength side is preferably 40% or more. The light transmittance
in the present invention is the transmittance of the light-transmitting
region having a thickness of 1 mm or a thickness reduced to 1 mm.
According to the Lambert-Beer law, the light transmittance of an object is
generally changed depending on the thickness of the object. Because the
light transmittance is decreased as the thickness is increased, the light
transmittance of an object with its thickness fixed should be determined.
[0020]
The rate of change of the light transmittance of the
light-transmitting region in wavelengths of 300 to 400 nm, represented by
the following equation, is preferably 70% or less.

[0021]
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transm ttance at 300 to 400 nn} x 100 [0022] 5 Wen

the rate of change of the light transmttance is

hi gher than 70% the intensity attenuation ok_apkhgBtr (sc)
passing the light-transmtting region at the shortest
wavel ength side is increased, and the oscillation of

an interference light is decreased, and therefore, the
accuracy of detection of a polishing end-point and

the aGfUFASYOrUh RS LLRhaLimfih] H%%gtﬂaﬁﬂéﬁftfﬁ%é £0400 to

to decrease. The rate of change of l'1g
4Q0 ams M mimmeem lightroren gnetanebhy 300%00400 ear) /thARRB1im light
The light-transmtting region is fornmed froma
transpittenfafé IXSINF0RB M S80ar omatic ring density of
[Oﬁ %%or | ess. By using this 15 pol yurethane resin,
%e light transmttance of the |ight-transmtting

regi WhekaRchats 8gehahed dfankdigdt%rahsAmft@nice it hﬁﬁher than
overal |l range of wavel engths of” 300 to 400 nm The

78 ohieet ittenisiy atéersuationaffer Hghtd pakeingsihyhlight-tporsmigting

of aromatic rings in, the palyurethane resin. The .. .
regogat Hee PRAGCAbNEAEI T PREMBIABIGAoEdnensoihq eeillagign of
or RS, AV BLORISCESR ALl Seccecion

of al pelysiting drabopamiatfdttdienadatedy pfenehyimemt bhfidm
chai n extender. The isocyanate conponent of the

thighnessdendriie deasspaci sThearie ablchange laddbe lighd trenpaiittance

. selected from r.oup consisting 25 of
18 ir}cg_eh%ggg% ﬂ?%(?l i§8%yanat e,
[O(jlg§]' - di cycl ohexyl met hanedi i socyanate, and
I sophor onedi i socyanate. The pol yuret hane resin
cont @hniligh tttren spriegog yregiorors formddsiroyanapayaoaticnentesin
is preferable as a material of the Ilight-transmitting
havig an aesaride rie deasitywi & vtk ot lassng Byersing this

polRPln3ebt, LB BESSBIL LB O ok ftin region

coA2 o o S 5 oS MSLITRT T o g o
preven ig g, p g

30ador @ evmef Thetanmoeeatic ring density refers to the weight proportion

of aromatic rings in the polyurethane resin. The aromatic ring density is

preferably 1 wt% or less.

[0024]

The polyurethane resin is preferably a cured product obtained by
reacting an aliphatic and/or alicyclic isocyanate-terminated prepolymer
with a chain extender. The isocyanate component of the polyurethane
resin is preferably at least one member selected from the group consisting
of 1,6-hexamethylenediisocyanate, 4,4’-dicyclohexylmethanediisocyanate,
and isophoronediisocyanate. The polyurethane resin containing the
prepolymer or the isocyanate component is preferable as a material of the
light-transmitting region because of its low aromatic ring density.

[0025]

In the present invention, the material forming the

7



10

15

20

25

30

-y . 27w

BEGWEES . <7 A

and capabl e of inproving the accuracy of detection of

the optical end-point of polishing. 5 [0026] The

surface of the light-transmtting region at theppg)e3TR(SG)
pol i shing side does not have an uneven structure for
retaining and renewi ng an abrasive |iquid. Wen

macr oscopi ¢ surface unevenness i s present on the

surface of the light-transmtting region at the

ligh@l ﬂr%ﬂéﬂﬁtt?ﬁ fe 16n51||§r;t§rre%er“a% al f HQO%QL adgid h¥astoate Ran

asS abrasive e accunulated In 1ts concave

preostii Dgist ts@attatiag, id ghhs saphbly oNhde@edingtsanpuitoreflectance
exert an influence on detection accuracy, Preferably

arxdw@amlhl@rofslmprm@l@th@ Rechrgei of Astration phighe @E@p@hend point
f clf hnot have macroscopi c surface unevenness, either.
OLRRSNE8 pecause when macr oscopi ¢ surface unevenness
[obsepresent, light scattering 15 easily occurs, which

may exert an influence on detection accuracy. [0027]

I n t aepesacd of thivelighorransmittii@regibnfagrthieqpolisigngtede

pollshlng region is preferably a fine-cell foam

0F§(’PP£§] AVEATFHENGKEEY SGECEETg 10]] IghRiEng snd FRNGWRE g gbrasive
hqfu?&‘m \Aﬁha{/\ﬁ{ r%ﬁké/%ve Uhra &L U{I’}%%gn %Gfs B?gge?{}% ¥h§ Quftace

1 ess rage ce

of i:l@é SighkltaRAs i dtins réglﬁh%’teﬂle b@@ﬂ%gTﬁﬁesﬁ%IfogyCcontaining
gravity of the fine-cell foamis preferabl to 1,

addiecs 98chrsfabmsive grainsoneyhe bammitat itsjconcave
raV|t s | t han 0.5, str of the s ace

POBORR D SOISEIENY HEIGIAE STLARSUPH: R atee Theiuence on

R AL BLIGES0, TS sl MR e anomiciog

redibnel«al het havé h@a@@@ﬁ&p@ ohirfabe yidviesihieny, ¢iehenn This is
decreased, and the rate of polishing tends to be
begriape adwd BRMIOSPRIIGHISETAGH hlﬁﬁﬁ’ﬁtlg}eﬁ%lﬁg@&ﬁer%, light scattering

easFF1 §E g%@%ﬁ%ﬁ‘% Tr%gfg?)g%ré-rhe k%{geDoxga cht%’n %cc&rgcy
[0027]

In the present invention, the material for forming the polishing
region is preferably a fine-cell foam.
[0028]

The average cell diameter of the fine-cell foam is preferably 70 pm
or less, more preferably 50 um or less. When the average cell diameter is
70 um or less, planarity is improved.

[0029]

The specific gravity of the fine-cell foam is preferably 0.5 to 1, more
preferably 0.7 to 0.9. When the specific gravity is less than 0.5, the
strength of the surface of the polishing region is lowered to reduce the
planarity of a polished material, while when the specific gravity is greater
than 1, the number of fine cells on the surface of the polishing region is

decreased, and the rate of polishing tends to be decreased even though

planarity is good.
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degree, nore preferably 45 to 60 degree. \Wen the

Asker D hardness is |ess than 40 degree, the

planarity of a polished nmaterial is decreasedg_powhiker (sq)

when the Asker D hardness is greater than 70 degree,

the planarity 1is good, but the uniformty of a

polished material tends to be decreased. [0031] The

present invention relate to a nethod of producing a
@}conductor devi ce, which conprises a step of

poI shing the surface of a 10 sem conductor wafer

wi t h TiHeeA piét Bhihardpesd ofetder fihedcdlbivaen 1sBBk&Erab1y 40 to 70

DESCRI PTI ON OF THE DRAW NGS [0032] Fi lis

degrp@raore Hrpfelyebbaﬂﬁdﬁ @Qmé\ﬁgffge on¥ hega éslcwrQ hardness is

e MR E8g hE A BRP B it e poreasea.

wEIOWHYG SHE AgXaF ﬁaeanwels pRidteNitREn Pas degrddhehe planarity
present invention. Fig. 3 is a schematic secti onal

is goed, Shvwhngimifatrhay oxapplished maeerigidendhitndpddcrshsed.
égi present invention. 20 Fig. 4 is a schematic
[0 Lional view show ng anot her exanpl e of t he

pol i ?ﬁ'e’}%e@@ﬂt Oy TERE o lDMERNBADE Flouc?

schemat'i sectl ona lft?v I ew S oW ng ano er exanp %

sehheon@abtc&*ul@@c@aﬂh@éh tbﬁl;ﬁ'ﬁﬁ‘se@tstep‘é@ rpfom@hmg:tl& sﬁrfas:e of a
a schematic illustration showi ng one exanple of a CWP

sepEcpadiistimyatgypaitht the mlwfnglgtmd dedcpbedtaliyeect i on
device of the present invention. Description of
Synbols [0033] 30 1: Polishing pad 9 F-P08163TR(SG

REEbAORELON ey el Iy ) b R shed
[0032] pol i shed rraterl al ?\%afer)g > (polis ) )

Fig. 1 is a schematic illustration showing one example of a
conventional polishing apparatus used in CMP polishing.

Fig. 2 is a schematic sectional view showing one example of the
polishing pad of the present invention.

Fig. 3 is a schematic sectional view showing another example of the
polishing pad of the present invention.

Fig. 4 is a schematic sectional view showing another example of the
polishing pad of the present invention.

Fig. 5 is a schematic sectional view showing another example of the
polishing pad of the present invention.

FIG. 6 is a schematic illustration showing one example of a CMP

polishing apparatus having the end-point detection device of the present

invention.

Description of Symbols
[0033]
1: Polishing pad



10

15

20

25

30

B NS Y . RS . .7 e

56, 7: Rotating shaft 8: Light-transmtting region
9: Polishing region 10, 12: Doubl e-sided tape 11:

Cushion layer 10 13: Rel ease paper (film 14: Fh@g@@g3TR (SG)
for sealing opening 15: Laser interferoneter :
Laser beam 15 BEST MODE FOR CARRYI NG OQUT THE INVENTION
[0034] The light-transmtting region of the present
i nvention conprises a polyurethane resin having an
a.armgedd c ring density of 2 w%or less, and the |ight
transmttance of the light-transmtting region is 30%

3: orAlnmersévd hunZD diheryyveral I range of wavel engths of 300
to 400 nm [0035] The polyurethane resinis a
rpé?hsrh&b"l@ igh {védfeplecause it is highly

d
5: TR SRt S olfaE 3 fof pahERB BT Mo
qauma%gdgwl ng trace during polishing. 25 [0036]
"The pol yurethane resin is constituted of an isocyanate

8: cdughheransmitipgl negiorwonponent (a
hi h | ecul ar-wei ght polyol and a
9:| SRUSHIRE GeFHP e ght polyol) and a chain extender.

[ 7] ocyanat e conponent, a conpound
O Q% ?O&@ﬁ%fi% ﬁg % 10 F-PO8163TR(SG)  pol yuret hane

11ea@mluﬁqg[ ¥t t hout partl cular limtation. The
i socyanat e corrponent i ncludes, for exanple, aromatic

13d| iRedegsmpaeer §Uoh as 2, 4-tol uene diisocyanate,
_ dii.soc anate 2, 2' -di phenyl nethane

14di S@%‘E&/’ Z?fese&zhlag BFBH&y| et hane dii socyanat e,

54 4 as8k Bll‘t%%élroﬁfétﬁf‘ne 5 diisocyanate, 1,5-naphthal ene
di i socyanat e, enyl ene dii socyanat e,

16: Laser beam

BEST MODE FOR CARRYING OUT THE INVENTION
[0034]

The light-transmitting region of the present invention comprises a
polyurethane resin having an aromatic ring density of 2 wt% or less, and
the light transmittance of the light-transmitting region is 30% or more in
the overall range of wavelengths of 300 to 400 nm.

[0035]

The polyurethane resin is a preferable material because it is highly
abrasion-resistant and capable of suppressing the light scattering in the
light-transmitting region caused by dressing trace during polishing.
[0036]

The polyurethane resin is constituted of an isocyanate component,
a polyol component (a high-molecular-weight polyol and a
low-molecular-weight polyol) and a chain extender.

[0037]

As the isocyanate component, a compound known in the field of

10
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m phenyl ene dii socyanate, p-xylylene diisocyanate and

m xyl yl ene diisocyanate, aliphatic diisocyanates such

as ethylene diisocyanate, 2,2,4-trinethyl F-P08163TR (SG)
hexamnet hyl ene dii socyanate and 1, 6- hexanet hyl ene

di i socyanate, and alicyclic diisocyanates such as

1, 4-cycl ohexane 10 diisocyanate, 4,4'-dicycl ohexyl

nmet hane dii socyanate, isophorone diisocyanate and

pdl9tiPaRaRE A pAss @ R Gouk id’[ﬁ% ben4s8gnal @A iQhcyanate

as a mxture of two or nore thereof. Anong these
carnppnerhirssludes ploatdxampie, aeopartid disandiratealsueihchs c

diisocyanates are preferably used to adjust to 2 wt%
2,8rtolagse ghispREaRRifs i%9-tetuco AHsPeyanags 2, Andphenyl methane

RPN e he e 8 SR OAL R 5 A RE dnethane
difiocganyedat 6-ndpAthaleay iRy yhER N eyl SRENa88EFanate,

and” i sophorone "~ diisocyanate is preferably used.
m{3eagfleAs ditsochaghtaym-aylilene wisghyapateyahd ra-xydyjsognd
known in tfi fi.eld of pol yurethane can be used

. e. 20

diforHpupih AtRaaAPPRIanAtes SUCHas ethylene diisocyanate,
PN t al o T f
e e S R

digbgangte/cald alldydldd das6yaneedl (M as 1p9lyeiditixane
pol yol s represented by pol ybutyl ene adi pate, pol yester

diiseryenatsofafedpnicjahexyéxeathidarid disogyanatet isppharovact s

dii%gF%r:lX‘gﬁi%gécﬁ%&%@?é@fﬁ%&%ﬁ% 'g: C‘? rlgﬂla%’g $ %ﬁ&t%l,one or

‘oSt I yo | L NG ;

R o PO M Rar RO AP pbeaty Mhiphatic

diiseayinagstdred f @salitydly disedyiaratesiart prefemably ased to adjust
organi ¢ di carboxylic acid, and polycarbonate polyals

to ghvatmeileasy ddherdensitanbaromatici Ghges and maArjieydrdxypt least

on%io Oci"y?f%p\é\fgé ggl%:#ég fr?ogqg g?gr}%g)bg)'r cqﬁﬁggnga# 19%-}95’)?agmethylene

diiﬁog ,Taﬁwicyﬁlﬁfé?&%meﬁqﬁﬁg dif¥®e9anate, and isophorone

i gh- nol ecul ar-wei ght “pol yol s not having 'an aromatic
diisooypeate isrefeéeably ussdd to adjust to 2 w% or | ess of
the density of aromatic rings. For inproving |ight

[093&hsni ttance, high-nol ecul ar-wei ght pol yol s not

A O
fiekkel gbBArstiaet YA be used without particular limitation. The
high-molecular-weight polyol includes, for example, 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 glycols
such as polycaprolactone polyol and polycaprolactone with alkylene
carbonate, polyester polycarbonate polyols obtained by reacting ethylene
carbonate with a multivalent alcohol and reacting the resulting reaction
mixture with an organic dicarboxylic acid, and polycarbonate polyols

obtained by ester exchange reaction of a polyhydroxyl compound with aryl

carbonate. These may be used singly or as a mixture of two or more

11



10

15

20

25

30

ST s . . R . : s W

havi ng hi gh el ectron-w thdraw ng and el ectron-donati ng
properties are preferably used. [0039] Exanples of
the | ow nol ecul ar-wei ght pol yol that can be ugsedpgiB3rr (s
toget her with a hi gh-nol ecul ar-wei ght pol yol descrigfbed (56)
above include: ethylene glycol, 1,2-propylene glycol,
1, 3-propyl ene glycol, 1,4-butanediol, 1,6-hexanediol,
neopentyl glycol, 1, 4-cycl ohexanedi net hanol,
hérdBit s g-HS LBloledhBERYERAR 1Y&8Inot havi
t tfélmét h)%\né%% Itycg%’qg% ?Loeeﬁldke. 1gﬁhgH %xanr'b? esa‘{lﬁgtan
aroamtherrivgesrd pgdetslywiddd thadjughon® etbibaleseoptite dénsity

pol yol al so include: |ow nolecul ar-wei ght pol yam ne
of aeimadic rigygey| Hesdmpronalg Hrkt ARSIt aRes.ne and t he

Jike. . To.adjust, 1o %or _lLess of the densit f
highgnalaceR iSent Babialh aening G B Ry BRDE s oY Rrure or
hiPRMHBS% RN ARRITBRE Bolyd]é not HaNh FRLEGMCAr SMaEMH structure

pol yam nes not having an aromaiic ring are preferably

havieg higlo e] @404 -vidohdravmgaadpmlestroh-ddeatthgiproperties are
ext eB er include: aromatic polyam nes such as
prafexabletifgdenebi s( o- chl or oani | i ne) ( MOCA)
[0(§3‘§I di chl or o- p- phenyl enedi am ne,
;4" - met hyl enebi s(2, 3-dichloroaniline), 3,
5- bi skgBiPIES bif @he 18wimloM HERLEVEBhR®olH that can be used

3, 5-bi s(nmet hyl t hi o) -2, 6-tol uenedi am ne,
togsthedivatihd highiemdegulardwaightegolyol described above include:

eté{éegiﬁﬁq&gtl%ﬁﬁgggé{gﬁ%gg, %?S-érrog:gfgc%lgg lngnc%l, 1,4-butanediol,
K . Yy . t ’ - 1

LG HAGRA LbEhefi it 1.4-cyclphexanadimethancl 1 one

3-methy N1 ;3Hpeaeanbdioy,| ditHéyledieaglyoolp hebyhyiehbalyeol 3Ad the like.

3, 3" -diethyl-4,4"-di am nodi phenyl net hane, )
Othexgrpmpledithat ran be msed fogethenewith the high-molecular-weight

o T S A R oo e
et ﬂ@hgg1a?ﬁﬂiee, rdié‘ﬁi}gﬁ%eﬁﬁiﬁ%é an@Nhe like. To adjust to 2 wt% or

ow nol ecul ar - wei'g pol yam nes. The chai n extenders
lesdasfctihiehdeh sibp vé arompa tiveringedlosv-trhelecalameeight polyols not

ha\rrriinxg grrlear%fmetttvi\g rikrigng? lgvg—nqg{e%hléﬂxserigﬁtr pE)?yamines not having
an aromatic ring are preferably used.
[0040]

Concrete examples of the chain extender include: aromatic
polyamines such as 4,4’-methylenebis(o-chloroaniline}(MOCA),
2,6-dichloro-p-phenylenediamine, 4,4’-methylenebis(2,3-dichloroaniline),
3,5-bis(methylthio)-2,4-toluenediamine,
3,5-bis(methylthio)-2,6-toluenediamine, 3,5-diethyltoluene-2,4-diamine,
3,5-diethyltoluene-2,6-diamine, trimethylene glycol-di-p-aminobenzoate,
1,2-bis(2-aminophenylthio)ethane,
4,4’-diamino-3,3’-diethyl-5.5’-dimethyldiphenylmethane,
N,N’-di-sec-butyl-4,4’-diaminophenylmethane,
3,3’-diethyl-4,4’-diaminodiphenylmethane, m-xylylenediamine,

12
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5 adjust to 2 wt%or less of the density of aromatic

rings in the polyurethane resin, however, the

aromatic polyam nes are preferably not used, sbabghBY¥rR (50)
be incorporated in such a range that the Iight

transm ssion characteristics are not deteriorated.

[0041] 10 The proportion of the isocyanate conponent,

t he pol yol conponent and the chain extender in the

Lyuret resi hanaes . ' i ng
A i sdtin S b S e R s
p-Rbdetedianphep tswimsleeuléhevdigighpolyobemd t i ng regi on
produced therefrom etc. [0042] 15 The pol yuret hane
lovemiote 3HAar vecighbt pobraminehy Kroahain estargless fgscriped above

i oo £ O 3 dRabrar chn orRel O for B ggder to

adBh8PEPDaN e, JrRss RRIMEIRITERET £%IRatis g8l the
preferably by the nelting nméthod. [0043] 20 The

popphisathehkarsin, dsowevan the groathtoe dolyarirprsequcd prederably not
nmet hod or .a one-shot nethod, but the prepol yner

Usees B MABIRS MoarPoTalseyiansieh peianstatiat { trgnsmission
ch%%%&%?iss'tfc%dﬁu%rﬁgﬁ 88§<3|r¥orfa[ié) han |socyanate conponent
yol” conp

a’ po onent is teacted wth a chain
[o@xtender is preferably used. 25 [0044] The nethod of
preparing the light-transmtting region is not
par t Thelmopprtiom afedie isndyametel ¢agghponeahsthia pplygl component

oSS PR L SEERL LR 0, TELPAS DOUR By
ScBBRIEORR € P RS RNERS P Wasore s e

prépéis dhtlee Nghtsawm syiiten weien pkddbcPA8heddioSietc.
| ani ng system a nethod that involves casting resin
[004RJo a mol d having a cavity of predeterni ned

si rEPE ST e hEBR e SRt BRBEPEEr TG PEYni ques,
o A er MRS OCR 2 £ B scltion
method etc., but in consideration of cost and working atmosphere, the
polyurethane resin is formed preferably by the melting method.
[0043]

The polyurethane resin can be produced by a prepolymer method
or a one-shot method, but the prepolymer method wherein an
isocyanate-terminated prepolymer synthesized previously from an
isocyanate component and a polyol component is reacted with a chain
extender is preferably used.

[0044]

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 produced by the method described above is

cut in a predetermined thickness by a slicer in a handsaw system or a

13
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5 reflected |ight beconmes significant due to |ight
scattering, thus reducing the accuracy of detection
of polishing endpoint and the accuracy of ”E§5§6§EF§¥R(SG)
of filmthickness. Accordingly, gas contained in
material before mxing is sufficiently renoved under
reduced pressure at 10 Torr or less. In the case of a
usual Iy used stirring blade mxer, the 10 nmixture is
' |t
PIEhI S6:@hn. % BRABL 0 BVERRS oty hesBiE Raving o

caivttytd'fqaz@tibtdmm@eslt Bickhees andxibheg cuiihg thiei fesimga sheghod of
is also preferably conducted under reduced pressure.
using oatingt techainwescandi s&mﬁ,éaoldéaﬁ BEelnigesh £ @re used.
and .thus_a .neth

wik hefd 60 lpHelin 1Bt Herlieal St te rouPR) I8¢ Roay o

reﬂé&%ﬁrl?éﬂtebec{&ﬁé@m Fﬁﬁcéﬁ@ﬂ%e%dh@h@&é’cfterﬁﬁg thus reducing
T ght-tfansmtting regl on are not  particularly

the iawctieacy bfitietactiqpr ef polishingsémilpainttand hige slapeagndf
size of the _opening of the poljshing region

meaUGerHeOk fiire RhiSness. ¢ ﬁémrgmgly,r%ﬁ%ﬁ?&lﬁalﬁsérlegﬁh&n
m%tsélrloarl %Ce%r%bm\fm %U%\ﬁﬁﬁfﬁc%%[ﬂ)} ?éﬁo‘\z?&%ﬁ&&l equée@e}éressure at

I'Shing regro ransmt

10 BoririiiClegs. t Namhe f&@s@QJfIasﬁtsﬂauyagse@nsuqu\?fb%dmlxee the
damaged by a protruded portion during i shing. On

mikheroishetiriedral, a wheslution 28nhbehof warr@m orilags se@smnot to

peipi bBIBPIGS tp BF IRRSRATIAS (oGP T UGE SleR Slter mixing,

Thgr 1‘?{11‘?%@/6 eAURS L %ratbﬁyz%f)lnﬁ%%@ed halde@frelilRed pressure.

egl on. ht-transmtting region

Whén al Ieﬁauﬁgrradmi ishased rtml@lollessimrtmrrdeg mnxedae\mf ar high
may be damaged by a protruded portion during

rot@@mrs rnth thge of we4hpd of stirpyg) 8BdRicSEming évynﬁsmg Hris mixer

form ng the polishing region can be used w thout
is %%Ptﬁ’rfé?rérbq?'i mtation insofar as it is usually used as

[0 material of a polishing layer, but in the present

I nvention, fine-cell foamis preferably used. Wen

t he Thesheagpkladdamed of tiselghttranymitaingiegien airaetbton
palgt?(lnlﬂsarbf limited, but are preferably similar to the shape and size of the
opening of the polishing region.
[0046]

The thickness of the light-transmitting region is preferably equal to
or less than that of the polishing region. When the light-transmitting
region is thicker than the polishing region, a wafer may be damaged by a
protruded portion during polishing. On the other hand, when the
light-transmitting region is too thin, durability becomes insufficient. The
abradability of the light-transmitting region is preferably equal to or less
than that of the polishing region. When the light-transmitting region is
less abraded than the polishing region, a wafer may be damaged by a
protruded portion during polishing.

[0047]

14
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5 the surface to increase the rate of polishing.

[0048] The material for form ng the polishing region
includes, for exanple, polyurethane resin, pplyestgsTr (sc)
resin, polyamde resin, acrylic resin, polycarbonate
resin, hal ogenated resin (polyvinyl chloride, 10

pol yt et raf | uor oet hyl ene, pol yvinylidene fluoride

etc.), polystyrene, olefinic resin (polyethylene,

POl Y RHRRYh E1Ea18/0¢ fOrmSR )EH? g%?sﬁm%?é’%leh%e&? B@%ééd"@/lthout

resin. These may be use or m xture of two
paoticuibirelitierttof 1nsc[fé)f)é§]1t Thespallywstchasehe esateried o a
articul arlé preferable material 15 because it.is

pobighang kater; RUdBR dbedresent sla‘éﬁfetéora,n@n@ g8 fpareishRRderably

us§§5| | yflfarblt gv:{ng%_ gﬁ’ éé%%’gf % . luE %g: fetﬁ%ﬂecpgn cells of

thé%ﬁ@ﬁb?detﬂoq@lcrgé‘é% BhAEAINSS ﬁ@l‘iﬁh‘n@ s of the
pol yuret hane resin are the sanme as descri bed above.

[O([)@EB)]SO] 20 A nunber-average nol ecul ar wei ght of a

hi g | ecul ar wei_ght . pol yol referahly
[ angzggfm%%%ﬁ 560 fPgniHHne pet léﬁgf &Fesianpeiies, tlesy far example,

o188 e LS, 20401900 CORAG L SURCL I B

polyesirBonhfe ?e@ﬁﬁhalog’évﬁfté@Qesﬂ@(;ﬁﬂWm l\éﬁlcgide t her eof
is less than 500, pol yur et hane resin obtai ned 25 by

Pobéﬁﬁgﬂméog@wme o&@xdyvnmhdﬁameﬂuosdﬁfqtm) epelysharenieg oléfinic

reSi PR T G PRDRIGRIFE Rk GFEGY rreSi%,n%&@é’@atei%s%e
res!'fﬂrdﬂ‘h\@gé?xga§@éeﬁéé@§ &%‘5?%3 b ngF&ees%f %rgﬁef% ft&dof.

on a surface of an Ject to Mor eover,
[0C9]ce a polishing pad is easy to be worn away, it is
unpreferable fromthe viewpoint of alife of a 30

poI i Blhe @@bﬁar@thmetrﬁélrbm@rpamﬁwlanly nreiupbly MALsFiage
oG85 LS ot E AR ARA e G S putS) tr RO RGREL A Rolymer
e S i
raw andteredravenpo$ibidml] The starting materials of the polyurethane
resin are the same as described above.
[0050]

A number-average molecular weight of a high-molecular-weight
polyol is preferably in the range of from 500 to 2000, more preferably in
the range of from 500 to 1000 from the viewpoint of an elastic
characteristic of an obtained polyurethane resin. If a number-average
molecular weight thereof is less than 500, a polyurethane resin obtained
by using the polyol does not have a sufficient elastic characteristic and
easy to be fragile, and a polishing pad made from the polyurethane resin
is excessively hard, which sometimes causes scratches to be generated on
a surface of an object to be polished. Moreover, since a polishing pad is

easy to be worn away, it is unpreferable from the viewpoint of a life of a

polishing pad. On the other hand, if a number-average molecular weight

15



10

15

20

25

30

< ua WM . . © g W . . S e W . . RS

5 The pol yurethane resin can be produced by the sane
nmet hod as descri bed above. [0052] The nethod of

finely foam ng the pol yurethane resin includesg, phdt g37r(sC
is not limted to, a nmethod of addi ng hol | ow geads and (56)

a nmethod of 10 form ng foam by nmechani cal foam ng,
chem cal foam ng etc. These nethods can be
si mul t aneously used, but the mechanical foan ng nethod

: i ) " ) _
LIS ARSI o BRSO APT il d ORI resi
olghirtethftehp Lyt 4 @olyasd Ae e fd s bip seftpioeftrirabl elisdfisle a
the silicone-based surfactant, SH 192 and L-5340
sytfieieayplyoentisitable mjansrisy Itp henearosd. Ltd.) can be
[Ogiti oned as a preferable conpound. [0053]
ription will be given of an exanple of a nethod of

pr odygje _1§fur991a)ﬁ€ gidianed Baprefiugedlivietiselhnie/®Rthod as
constituting a polishing region below =~ A nethod of

desaribkdcdhovieng such a pol yur et hane foam has the
followwng 20 steps: 1) a foam ng step of preparing a
[0898bl e di spersion liquid of an isocyanate-term nated

Raed s PEBPAT bl A7 R SRR PHBRP HhEM g, but

is ot aFhitadl @8, bmkhod BF Q8ENEE hellod PeAds eaet 4 Yeedasl &0
t hereby di sperse the non-reactive gas 25 into the

formifoamerbyamdcheaitalbiohesingndhetmigahfoarbinghéw. These

dispersion liquid. In a case where the prepalyner. is
mEGORS G B YU ARSP TR (8, (enecHRgiaty HaRipg method
RS By AP BRGS0 B 012l 8
of 8Qoly ksl &iiloxanelipblycebé e bopslynsetiddedre Hrefdrableubhd ehe

_dispersion liquid, 16 F-PO8163TR(SG which is )
silipgineabased surfastants DMt B2 aad band Hy (Temst Pew Crauing

sifloy 6550 00,8 e AR 0% ST LEPEbI SR
[0053]

Description will be given of an example of a method of producing a
polyurethane foam of a fine cell type constituting a polishing region below.
A method of manufacturing such a polyurethane foam has the following
steps:

1) a foaming step of preparing a bubble dispersion liquid of an
isocyanate-terminated prepolymer, 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 bubbles and obtain a bubble 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 is added into the bubble dispersion liquid,
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5, wherein the foam ng reaction |iquid having been

cast into the nold is heated and reaction-cured.

[0054] The inert gas used for formng fine celLl

preferably not conbustible, and is specificaFI§Oé§63TR(SG)
ni trogen, oxygen, a carbon dioxide gas, a 10 rare gas
such as helium and argon, and a m xed gas thereof, and

the air dried to remove water is nost preferable in

wlgnﬁ:ﬁﬁg%fglgte&océtthe[rggf %%Jté?laé fééfrﬁ rreé&rloﬂ 1@{{%&8! ng

cone-based con |n ng

3)@@@@@&@ erm nated prepolyner to formfl ne cells
with the inert gas, 15 known stirrers can be used

wmrmmtthpémmmg seadtion liglidis cantlindvaapnels. t her eof
| ncI ude honogeni zer, a dissolver, a tw n-screw
§ “Hi xer etc. The shape of a stirring bl ade of

, v& eﬁ{ khé %aﬂrﬁn QLaP@bh 1 ﬁ%éﬁh Mde@dea & 1hhE the RHblRs

| pper-type st rring Ia e is pr ferably used to form

hebiterk andetdagtio2Bcifh6] I n a preferable node, different
stirrers are used in stirring for formng a cell
@]persi on in the stirring step and in stirring for

L > dded : . h L
Feapble 0T CEAT RBAel e Bhe (b S AR R

coflIfpstiBY, AAH 1@%&0hﬁédlﬁgnft%gér9rd'&§fg@nc% tSrboNdickid® gas a
stirrer not generating large cells is preferably use

raﬁugéns aushiay ]ar:hum apded rmoab lan daa phiweet gay theveof, afrd ghe air
me stirrer be usedln@ﬁ? stlrrl step and the
x‘ior@%?\é%wa&ﬁ 1%friqsrt|1?f§’%r é“i‘ililéﬁ%p%q}

[ olution rate of the stirring blade are preferably
ggul ated as necessary. [0057] 30 In the nethod of

pr odysiangtiifee fopllysheathanend eatorkeBhbed samthctdht-containing
F-PO8163TR(SG post-curing of the foam obtained after
isasaienptey temdinagadt pregolyract 6o domy fineaekls arith itheilgertgas,

R e o R B ol i 5 E s
thén%gf giéflgggfa{ ?ﬁgnﬁéﬁrﬁ%&g' gd1s§BRer° bE8 -GG bR thAH hiixer
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.

[0056]

In a preferable mode, different stirrers are used in stirring for
forming a cell dispersion in the stirring step and in stirring for mixing an
added chain extender in the mixing step, respectively. In particular,
stirring in the mixing step may not be stirring for forming cells, and a
stirrer not generating large cells is preferably used. Such a stirrer is
preferably a planetary mixer. The same stirrer may be used in the
stirring step and the mixing step, and stirring conditions such as
revolution rate of the stirring blade are preferably regulated as necessary.
[0057]

In the method of producing the polyurethane foam, heating and
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5 imedi ately post-cured in a heating oven, and even

under such conditions, heat is not immediately

conducted to the reactive conponents, and thusphBes3TR (3G)
di anmeters of cells are not increased. The curing

reaction is conducted preferably at normal pressures

to stabilize the shape of cells. [0058] 10 In the
production of the pol yurethane resin, a known catal yst

pﬁt%ﬁ%gf RRE Y& 21 %{%géggﬁﬁér stRHEBnaSehetihbahy forming

am ne- organotin cat al yst's, nmay be Used.
rebytiendiglidmpunimaold tihel thadadpyaisiadited fhridityedrer effertive in
_in consideration of flowtinme in casting in a
impreyEiethe pBYSiAGl prapetics abths fatg, sndmreisktromshy

Product i of the polyurethane,foam na 2 i.n tc
Pl i LT RASRERACTL Y BRedsbap. o mbid Bkl
imMbd RALSESL It QrR] M8 IR atdid ob e8nd @vehnuAdePBliERUOUS

production system where each conponent and an inert

cogaistians, keatt isnuoushnediptly edntimctedhdo $he reedtive components,

stirring apparatus and 20 the resulting 1 . ..
ang) Hhes &he Higeformial erlloare BopHGaES ol abg caing reaction is
colﬂgtgl%%d Fﬂgfep ijQ{ flgrfn%?h)?@sé re%rt%fj ‘é%‘?lié@’ t}‘féjgfléﬁg JfRels.
above prepare pol'yur et hane Toam i nhto a prece o
[opsgHet ermi ned size. [0061] 25 The polishing region
consisting of fine-cell foamis preferably provided
wi t hlgitbewsediistioneofihe polyamdtharentsiy, el kmeyngatakst

surface o t he polishin ad which .contacts with a
prgiqtfeao b ERaRe raae o PRk A ST RGROATC8RpOted of
= € 0 S
or T o eI o Pkt RTINS T DR oAnShbLbe ATAe
cataigist added erentdtegmited 30 cdasidaratioanofofiow thlei imheabting in a
material by adsorption, the polishing region 18
predeiggnsaaiRrsdd afiestiae apixingsécRr ooves on the surface

[Océ#%reof in the polishing side. The shape of the
oves is not particularly limted insofar as slurry

can peodih&iéh RedhabiyeRanete BAt XATPLES 4 Bake@ystem
| atti ced grooves, concentric circle-'shaped grooves,

where @agh- dmhpsnenois weighieh olmt) sstrogatyddantd apreisseal and mixed

or in a continuous production system where each component and an inert

gas are continuously supplied to, and stirred in, a stirring apparatus and

the resulting cell dispersion is transferred to produce molded articles.

[0060]

The polishing region is produced by cutting the above prepared
polyurethane foam into a piece of predetermined size.
[0061]

The polishing region consisting of fine-cell foam is preferably
provided with grooves for retaining and renewing slurry on the surface of
the polishing pad which contacts with a polished material. The polishing
region composed of fine-cell foam has many openings to retain slurry, and

for further efficient retention and renewal of slurry and for preventing the

destruction of a polished material by adsorption, the polishing region
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5 cylinder, spiral grooves, eccentric grooves, radial
grooves, and a conbination of these grooves. The

groove pitch, groove w dth, groove thicknessy e%@81§§fR (SG)
not particularly limted either, and are suitab

determ ned to form grooves. These grooves are

generally those having regularity, but the groove

pitch, groove wi dth, groove depth etc. can also 10 be

C i
PrELAROR g ERSILEOR SALTARON RO S ek g2 ! e
shfa@ferﬂm r@@V@§ is Bof@Parpatlddy liafityd ihsofaeds slogryf oan be
exanp ormati on of grooves b%/\1 nmechani cal cutting

remlnhd @r}d gersaycm aana exasplesdnefuds ledticed rﬁrﬂ@’ﬁﬁ% icpgcentric

t
cifely Fﬁapsgﬁs)ée??a? B RStk nBEn e her Bty bolvgana] prism,
t
cylifiBbh dhit GREESPLARUE, ?‘."?ﬁ%ﬁ?‘%&ﬁfgﬁdﬁﬁéiz ik

combmtaitm@ asfet&msc godvéar nihe (gmowe pitchs groovd wid thygrongve
gas |l aser or the |ike. 20 [0063] Al though ttg
thmmﬁ@ég e n%pp}mwg}ﬂrbghrrag%ﬁlth@rn@mdﬁﬁtwtﬂ ¥y

el B 1 R, ks hate Al B ey fhosghevine

re@@ﬂalr&;ﬂ Bt rtﬁgl ao@é iﬂahs Bd)@fkﬁ@éﬁql budepah &tet bl also
whereih a bl o he pol yur et hané oamls cut in

be prhedegeer af each 26rtahm1 ckgessthmnaketdtentionnaad andwalof slurry
sy bfm or a planing system a nethod that involves
de§15§ g resin into a nold having a cavity of
[O(}%@determ ned thickness and curing the resin, a
hod of using coating techniques and sheet nol ding

t echmhgugsthat 6f fdrodied] grodfed hie noetdaediclitirly limited, and for
manuf acturing the polishing pad having a 19

exmm&f@sm(tw of grdavsisi by meghemicaheaiting ng@h ,@o]tlg sHchgs a

ght-transnm.tting

bﬂsﬁlﬁ%&rﬂﬂ?ﬂvqeﬁnﬁ%’d ra??oﬂ%m%?sstk& RBe e resin in a mold
neGRIERSRRT o LR LS o AR5 U Do
preE¥ing plag }pa@ingra)\%péeﬂﬁcv\smﬂffaae shabkpfornaydonits
phgtegftillogsgphy, formation by a printing means, and formation by a laser
light using a COz2 gas laser or the like.

[0063]

Although the thickness of the polishing region is not particularly
limited, the thickness is about 0.8 to 4 mm, preferably 1 to 2 mm. The
method of preparing the polishing region of this thickness includes a
method wherein a block of the polyurethane foam is cut in predetermined
thickness by a slicer in a bandsaw system or a planing system, a method
that involves casting resin into a mold having a cavity of predetermined
thickness and curing the resin, a method of using coating techniques and
sheet molding techniques, etc.

[0064]

The method for manufacturing the polishing pad having a
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5 but the polishing pad may not be provided with a

cushion layer. [0065] In a first exanple, as shown in

Fig. 2, a polishing region 9 having an openipg

specific size is stuck on a doubl e-si ded tapeplggégggTR(SG)
then a cushion layer 11 having an opening of specific
size is stuck thereon such 10 that its opening is in

the sane position as the opening of the polishing

e,
S
regm @ ﬁ@@barﬂimmm Ltnitedl, ree@l oari8uissmettisdy hedcontdyable.
and stuck on, the opening of the polishing region 9.

Hereowgler, Exanmplessy oo sicihptle araglesoibed: n Inut@e fgllowmg

BB 1% R8s B pad HraR i lpeies Ui TRES & destirfen,
o R o, BOL B BB AR i QRO a0

[Op6BVi ded with an opening of specific size so as to be
fitted to the openl ng of the palishing region 9, Then,

a 20l®Gulbrs-axagenle; aﬁeswrprlaxﬂlaea mwwp&régg@ 9 having

ol Ring ol ity Sftnetinketf & bR Shefipg end then =

cuShisiK 18per If‘%a@ﬂ?bﬁ%&mhg%f%é&ﬁ‘é @Ekeﬁ@gétgﬁkgchereon such
[0067] In a third exanple, as shown in Fig. 4,

thapbltssipemgngegiinihe saane pysition as tdfmewmrgngfofmcpcﬁlushmg
size is_stuck bl.e-sided ta nd then a
regQBh - onTﬁg?eﬁ %P‘?ﬁg Sel6e PR A BFO 1$ﬁéﬁ"’1t§ a release paper 13
HQV d . r
is SQU BphiscelqIRBE, heeP iy afee b A Bn ALERSE :PROG 8 1S
insyreed hetogaldestudnonpeie bpefin®obedet olishatg ségient®d. be

fitted to the opening of the polishing region 9 is
[0GH&@lduced fromthe doubl e- si ded tape 30 10 to the

I | ht-t 8
| nse Seos%C?ﬁi‘ Srgbies spsAST (B e hd bfRhgtredton o
ha(?ﬂlre%éﬁg) g%f%ﬂ%te'cgﬂ% Qﬁﬁt@%’tﬁe}{%n Ldubis- G888, taFBelO and

transmtti ng regilon
therparcusshlbhaltayduatl 1etsiuckrtm3erb@nac@hma’tﬁd thartbulhlessided

taprZ:ErlTJgearn(iL fc‘rhxfe ocrus%llc?r? IlerL]}gerl { 1 Iaf:"e Fgrgiffc{e%bxl)v){th ggtoa;;:e%?gg of specific
size so as to be fitted to the opening of the polishing region 9. Then, a
double-sided tape 12 provided with a release paper 13 is stuck on the
cushion layer 11, and a light-transmitting region 8 is inserted into, and
stuck on, the opening of the polishing region 9.
[0067]

In a third example, as shown in Fig. 4, a polishing region 9 having
an opening of specific size is stuck on a double-sided tape 10, and then a
cushion layer 11 is stuck thereon. Then, a double-sided tape 12 provided
with a release paper 13 is stuck on the other side of the cushion layer 11,
and thereafter, an opening of predetermined size to be fitted to the

opening of the polishing region 9 is produced from the double-sided tape

10 to the release paper 13. A light-transmitting region 8 is inserted into,
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5 [0068] In a fourth exanple, as shown in Fig. 5, a

cushion layer 11 having a double-sided tape 12

provided with a rel ease paper 13 is provided ?LEB81@§TR(SG)

openi ng of predeterm ned size. Then, a polishing

region 9 having an opening of predeterm ned size is

stuck on a doubl e-sided tape 10 which is 10 then

stuck on the cushion |ayer 11 such that their openings

[ in: g a :

ot SR b, B¢ PRt B PBRBRA 6% rdlBfo In this cage, the
oppodele e dftBeaRSN fienemittieg @@%ﬂo‘fhs ng ope@i eNtiPat dast etc.

this case, the opposite side of the polishing region
may beperewouldiat, dost thatsa mampdrel Afeuplgsingif, isaprglerably
t hys menber 14 for closing it is preferably 15
atigq ed. [0069] In the nethod of preparing the
[Ogg#jshing pad, the neans of formng an opening in the
pol'i shing region and the cushion [ayer is not
par t i ul fiiryh lexainsld, abushdwt iRXagpbea custidhddyaf 11 having
opening by pressing 20 with a jig having a cuttin .
a dewblersided tepenbd ropvided withg relepgs arapnich’ a%pao‘eggd with

| aser., a a method of cutti Wi th ig suech :
anyfgingd RIEBTEHINShaRE: of BERe ST HE R &l & h&ving an
opBAkhs Bf E,gecﬂ@&&'ﬁﬁn@ﬁ &if0ls PRI &4lPAbYbld-Bide@tapd PO éHich is
The CTushion | ayer conpensates for characteristics of
théhetpokicshthng cudhiaretiyer (pelickhihag thayreopenifige are
cushion layer is required for satisfying both )
pogitigngd ity thegams PhGR 1 ;Tm,aqhghé-tr%n%z%ﬁt%ebqgwn 81is
; Lonshi p, i ' . i | i Shi . : :
B s D
caB8) ihEhbpeodibe aRicest t1ed ppRkhETY AegibAMk pehl @ that dust ete.
unevenness generated upon pattern formation, and

magnbe aocinyuledtdr antldhitsea umefndrer k4 f@oclosinghi ighwieéerably

an . ohj ect of polishing. Planarity is inproved by the
attaghedpng163TR(SG) characteristics of the polishing
[0(5 er, while uniformty is inproved by the

characteristics of the cushion layer. The cushion

| ayeln tisegnéthddhef preddritg e padisbing adprthsentans of forming

invention is preferably softer than the polishing
an|epesring in the polishing region and the cushion layer is not
particularly limited, but for example, a method of opening by pressing
with a jig having a cutting ability, a method of utilizing a laser such as a
COz2 laser, and a method of cutting with a jig such as a bite. The size and
shape of the opening of the polishing region are not particularly limited.
[0070]

The cushion layer compensates for characteristics of the polishing
region (polishing layer). The cushion layer is required for satisfying both
planarity and uniformity which are in a tradeoff relationship in chemical
mechanical polishing (CMP). Planarity refers to flatness of a pattern
region upon polishing an object of polishing having fine unevenness

generated upon pattern formation, and uniformity refers to the uniformity

of the whole of an object of polishing. Planarity is improved by the
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5 [0071] The material form ng the cushion [ayer is not
particularly limted, and exanples of such materi al
include a nonwoven fabric such as a polyester_pgg163TR(SG)
nonwoven fabric, a nylon nonwoven fabric or an acrylic
nonwoven fabric, a nonwoven fabric inpregnated with

resin such as a 10 pol yester nonwoven fabric

i npregnated with pol yurethane, polyner resin foam

| t o . . .

DR A L e B AEHTaRE 1 #lroved by the
chahbgsristRRtbifhet ossnisint layer.r €Sha.cushié 24ydhesee anshef

sticking the polishing layer used in the polishin% 15
polishing padmf theeprasehit daveérgien is prefeepbbesoftenthan the

Xanpl a nmethod of pressing the polishing region
po@ﬁgﬁgﬁzﬁgﬁshion | ayer having a doubl e-si ded tape
[O@hgrebetmeen. [0073] The doubl e-sided tape has a

general constitution wherein an 20 adhesive |ayer is

ar r afpednaterimlt forgiidgshefcushiandapeat & hat pautdbukslalimited,

nonwoven fabric or a film _|In consideration, of
angee¥ampiesrolbsueh materigtigcludfea ARV oYeT SRR SHCh §%R

' ref erabl . as b ral.. T .
polBaBbehhaR i RE SH LR AR IR A P lig L g gervic
no®XARNSfabRid, @ﬁ@hy@ﬁ%ﬁ@ab@féﬁ@ﬁﬂgz\@rﬁﬂé{d aftAGe¥d Such as a

adhesi ve. In consideration of the content of 25 )
poipssa¢tt nonivomentfabrimcinypiegraded svivle fadyprethengbpelymer resin

because of | oner content of netallic .on. Because .
fo%fHeSLb%l P8 m@agwfegglﬁaﬁ gAm eRd RURHBACRG feR T, ZHBpsT Tesin

i ffe i i1 it e :
s SR BOTRRR P o DB STRRS, BLEHALBRRive resin
[ogird]f erent to nake the adhesion of each |ayer

suitable. 30 [007_41{ 22 F- P08.16.3TR§ SG The neans of |
st i cKhagneaies ofi shicking slye polishomg {ayerdesdsl i she@elishpes

R S R R A
pressing the polishing region and the cushion layer having a double-sided
tape therebetween.

[0073]

The double-sided tape has a general constitution wherein an
adhesive layer is arranged on both sides of a base material such as a
nonwoven fabric or a film. In consideration of permeation of slurry into
the cushion layer, a film is preferably used as the base material. The
composition of the adhesive layer includes, for example, a rubber-based
adhesive and an acrylic adhesive. In consideration of the content of
metallic ion, the acrylic adhesive is preferable because of a lower content
of metallic ion. Because the polishing region and the cushion layer can be
different in composition, the composition of each adhesive layer of the
double-sided tape can be different to make the adhesion of each layer

suitable.

[0074]
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5 As described above, the doubl e-sided tape has a

general constitution wherein an adhesive Iayer IS
arranged on both sides of a base materi al ?hP@§l@3 R (SG)
nonwoven fabric or a film In consideration o reanaF

of the polishing pad after use froma platen, a film

is preferably used as the base material in order to

sol ve a residual tape. The conposition of 10 the

adhe e r

The. e o ORI Y 3 PAS gpoaiig SRl

tapbel Dprerltidgs iassmethod ed dtivkiepithb ddMél—sﬁ)@d:cﬂ shpadyi pressing
conducted, it should be releasable. [0077] 15 The
orsthe eunbifn yedevi ce is produced by a step of
ngkLshlng the surface of a sem conductor wafer by
g the polishing pad. The sem conductor wafer

genenal oscHBR hB6ve, &M &bﬁgle@f&i@i B 1R QXdedrerhi | M
| aminated on a silicon wafer. The method of poli shing

coassitutionnsheteadn amatibesardagepdd asﬂan@da;mé]mh@das ef a base
not  particularly limted, and as,_20 shown i

m%ﬂ%rﬁqﬁl 7S 2CRPRTIOVER IABFICARAMAIE. by nL@,qrrfggsratlon of removal
h d I
orPBH e HAFLOLL RS AP I P10, PR, B o

thé F!ﬁs'e&h'aﬁ&lﬂe@ﬁérc@rf@f sSlve Féoféénﬂlﬂafita‘-‘;%n mdﬁﬁ@bsmon of
wafer 4, a backing nmaterial for uniformy pressurizing

the elhestwer layands she sachanassinsofibedeatbong. an abrasi ve 3.
TJ{:%] polishing pad 1 is fitted, for 25 exanple via a
[OQERbI e- coat ed tape, with the polishing platen 2. The

pol i

orovFHEReRIRA D B 206 HIRCRIREILIAK) ST D PR qpening i
closgdhtldratvithhe Wakhspolghipgdislcaantlidtbe, 1tSe§}m1¢1dn‘d¢I¢é1@asable

waf er 4, both of which are supported by them are

[0(%177]anged to be opposite to each other. The supportl ng
stan

for ﬁbgme@wﬂ@ 8L towi b o ol eR 08 g T S bt the
su%”%;@rofda ﬁ&%rﬁﬁéfé X‘Qﬁﬁ%dtﬂe Eﬁéhf?{é 8hi NGhe

pol1s g aten2 e supp rt|ngsand5are

seMM@dcmﬂdvaﬂemgeh@m&bjn@bynpﬂ]ees anvirorgloodtat awalf &n odnde film
I's polished by pushing it against the_polishing pad
larginated| en pysifieen thelest o TheHacthemhof ROESBING ﬁmlconductor

wa@exl aﬁal ”801181%‘1 | ngpparatus are not particularly limited, and as
shown in Fig. 1, polishing is conducted for example by using a polishing
apparatus including a polishing platen 2 for supporting a polishing pad 1,
a supporting stand (polishing head) 5 for supporting a semiconductor
wafer 4, a backing material for uniformly pressurizing the wafer, and a
mechanism of feeding an abrasive 3. The polishing pad 1 is fitted, for
example via a double-coated tape, with the polishing platen 2. The
polishing platen 2 and the supporting stand 5 are provided with rotating
shafts 6 and 7 and arranged such that the polishing pad 1 and the
semiconductor wafer 4, both of which are supported by them, are
arranged to be opposite to each other. The supporting stand 5 is

provided with a pressurizing mechanism for pushing the semiconductor
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5 nunber of revolutions of the polishing platen, and
nunber of revolutions of the wafer are not

particularly linmted and can be suitably regukabgflis3Tr (3G)
[0078] Protrusions on the surface of the sem conductor
wafer 4 are thereby renoved and polished flatly.
Thereafter, a sem conductor device 10 is produced
therefrom through dicing, bonding, packaging etc. The

ucC i sed |
Wépfrgg?egé%%,%{ gﬁe rrglrs)%?ne ?aﬂ E FBr g@ll[@f&%ﬁ ekl p"ohshmg platen 2

artdetles sapperting fseabat eﬁ'rafeesoﬁaltédj smchs]lmgltaheously the
constitution and effect of _ the jinvention are

segusenslpeter wetaruhis palisheddy nuﬁh@@aﬁﬁ%@.t e polighing pad

! GRS 10105 0L 81819, 79007 ¢ o BO8CDor S HeRE

ndthBi‘ of k@RSt ohisne thRgbEIis %ﬁﬁ*{e@ Udind lanbeZ ef @vdiditions
nm x 50 mm (thickness: 1.25 prepare a sanple

of the wedas aremettpartitulaghiinitedsid tande suitebyangudated.
C&gg placed in a glass cell filled with extra-pure
[0 ler (optical path length 10 nm x optical path wi dth

Y
oA R s e oA Y % HE e Bt FEL AR
thmwmd wadepsingdidd flarige Thed@fftén a d8Bicundmttoralevice
pect r ophot onet er (UV-1600PC, manufactured by
is sm tlwreémmtth@wghmcm& hesubingepankagioggte. ofThe

t it ht t tt
seryfiee R e B Bsed i B <R BRLEReR a dagpory ete.

law. Light transm ttances at 300 nm and 400 30 nm and

the maxi mum and mninmumlight transmttances in the
Example®08163TR(SG) neasurenment wavel ength range of 300

to 400 rim are shown in Table 3. [0081] (Measurenent
[0 aver age cell dianeter) A polishing region cut

Cur car e PR CH RS AR e e B A Rl ot of
th€Blention are described. Evaluation items in the Examples etc. were
measured in the following manner.

[0080]
(Measurement of light transmittance)

The prepared light-transmitting region was cut out in a size of 10
mm x 50 mm (thickness: 1.25 mm) to prepare a sample for measurement
of light transmittance. The sample was placed in a glass cell filled with
extra-pure water (optical path length 10 mm x optical path width 10 mm x
height 45 mm, manufactured by SOGO LABORATORY GLASS WORKS
CO., LTD.) and measured in the measurement wavelength range of 300 to
400 nm with a spectrophotometer (UV-1600PC, manufactured by
Shimadzu Corporation). In the measurement result of light
transmittance, light transmittance per mm thickness was expressed by
using the Lambert-Beer law. Light transmittances at 300 nm and 400

nm, and the maximum and minimum light transmittances in the
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di aneter. The sanple was fixed on a slide glass, and

the diameters of all cells in an arbitrary region of

0.2 mxO 2 nmmwere deternmined by an inmage precessob3Tr (SG)
(I mage Anal yzer V 10, nmanufactured by Toyobouseki

Co.,Ltd), to calculate the average cell dianeter, 10

[0082] (Measurenment of specific gravity) Deternined
according to JI'S Z8807-1976. A polishing region cut

m@é!éufé’hﬂeﬂ? mfa‘i’z%[@rfgtharasﬂg'e' & o ‘Eo Wn?ﬁ cape( Sk I'iﬁslsable 3.

arbitrary) was used as a sanple for negasurenent of
[O6Bétific gravity and left for 16 hours in an 15
environment of a tenperature of 232C and a humidity of
(Msgopwsment £f fvsrest caRsliamederdt ed by using a specific

0r 2V o TNEIEATEL 6, CCTMULRG! U B0 L0y ACELHR: 1 o gy o

miassheRitter wagAKEICASE @&ﬁg[éifdigrnfegsﬂlkén%ﬁz%$a1z819a7ge cell

A polishing region cut out 1n a size of cnx2 cm
diguieitekneBlse sanipleveay fixedon aﬁmieaglaas,sanﬂlthefdlameters of all

asurenent of hardne nd Ief for 16 hours in
cedR VL rah AERTT S %?&%ﬁi?)a? lﬂ:lglxcg‘ BRI WEL] tﬁUﬁmﬁCf Eycﬁn

e ocbh s Rl 2t TERLy QRS ot
Cdjartdnmaleuﬁte(thek@rer@ga@enrtﬁaﬁqdfef er, manufactured

Q%QKObunShl Kei ki Co., Ltd.) was used to measure
bdness. [0084] (Evaluation of filmthickness

tect | f tical detecti f
Mpsﬁﬁf?rhgn?migges&cigx%ﬁ‘%ﬁ' was 25 F-POBL63TR(SG)

d ;
OB U TN it oo o

sited on an i nch

ousiihithenfermabdea steiptbiad Lhgi8. Storar(shickiniess: artagram) was used
menber of 1.27 mmin thickness was arranged thereon. .
as phsaminlenfor measesmedoinesifiegraviepad kefindos jhhepes in an

e Ry Erfafe e P Boke s ot el Rl aBRpross .
Measurement was conducted by using a specific gravity hydrometer
(manufactured by Sartorius Co.,Ltd).

[0083]

(Measurement of Asker D hardness)

Measurement is conducted according to JIS K6253-1997. A
polishing region cut out in a size of 2 cmx2 cm (thickness: arbitrary) was
used as a sample for measurement of hardness and left for 16 hours in an
environment of a temperature of 23+2°C and a humidity of 50%+5%. At
the time of measurement, samples were stuck on one another to a
thickness of 6 mm or more. A hardness meter (Asker D hardness meter,
manufactured by Kobunshi Keiki Co., Ltd.) was used to measure
hardness.

[0084]
(Evaluation of film thickness detection)

The evaluation of optical detection of film thickness of a wafer was
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(manufactured by O suka Electronics Co.,Ltd). The

result of calculated filmthickness and the state of

top and bottomof interference light at each p_ppg163TR(5G)
wavel ength were confirmed, and the filmthickness

detecti on was eval uated under the following criteria:

10 0: Filmthickness is neasured with very good
reproducibility. o: Filmthickness is neasured with

co&@%té& R QHM %ﬁbMﬂ mannéet ecd hcw?i%?CHrlaFMloglé?rmal-oxide

Insufficient wth poor reproducibility
filexaves| depbsited| & epa8ahichnsititoné ghdfet,ramnd ai lightigransmitting

region] 625 parts by weight of
TregOXaMSIRYS reﬂ!@&%ﬁépdﬁla&f@ckmgs W@@t%rraygedéhsﬁ@orbf The film

RS AT PR, ERFL) i BB WaeRngih ranes 47,300 to
40ynebghisifl ah Srluicanged ﬂ'lmV\@ﬁ@knéﬁ rRUERthd M&rament

cont ai ner and heated at 80C for hours under stirring
(mamlufacglmd @nOtsukydﬁlatEr&ncmﬂma,ﬂEd) prEporesEt of.calculated

fil ?’W@ﬁ a%?lst g|to %ggt?tgtﬁgg 9%‘%4%9{105 %&Eﬂ% at each
| d
W%’%*%%hq&o lﬂﬁﬁﬁia‘é@%ﬁ%ﬁ YRS RRR G

ev@h@ﬁtéﬁ@nc@d}dthbo%lwmg diterisgi ght of the
i socyanat e-term nated prepol ymer A was added to the

li quPd Flmithickresst isemeggtif¢d wath N?rysgoqad agdpwd lcipility.

hybrid r nuf act ured b enc L

ona tier BURBH TR 88 e PR U

LT gh- t ARSEH A LBk E ftv% aﬁ'dBH

for formng a a‘ Htg(tg}t%%nnﬁ-q}tﬁl 1‘r%‘é;ltrerggloﬁ oppe1 .
[0G8B]a nol d previ ousl y subjected to release treat ment ,

then covered with a PET filmpreviously subjected to
Exgpiple|lease treatment, and regul ated to be 1.25 M in

hi ck .
P rt?ﬁéf%tg(?ﬁélf g{hﬁ- rﬁBFﬁ“%%g 6?512’21 6i3-r|1-RgﬁGznveLOand cured

at 1899€ Ffa‘i‘[s b?f@ﬁé‘i%ﬁ"c D BN E R IRMU AR B AREe F 25D 'i)arts by
sheet . urethane resin ~sheet was punched out

wei/gfhtquodlytﬂtsmebhykdmet ather epped leavihg ghhuimlbersavetageg
morleechlﬂg? \A(feﬁghmf 6509arr1¢1n 13E4h bgllg&eg; wlelél?t gml 3 I;—E)utaneglol were
introduced into a container and heated at 80°C for 2 hours under stirring
to give an isocyanate-terminated prepolymer A. Then, 6 parts by weight
of 1,3-butanediol, 10 parts by weight of trimethylol propane and 0.35 part
by weight of an amine catalyst (Kao No. 25, manufactured by Kao
Corporation) were mixed to prepare a liquid mixture, and 100 parts by
weight of the isocyanate-terminated prepolymer A was added to the liquid
mixture, then sufficiently stirred with a hybrid mixer (manufactured by
Keyence Corporation) and defoamed to give a composition for forming a
light-transmitting region. Thereafter, the composition for forming a
light-transmitting region was dropped on a mold previously subjected to
release treatment, then covered with a PET film previously subjected to

release treatment, and regulated to be 1.25 mm in thickness with a nip
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[ Preparation of polishing region] 100 parts by wei ght

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

Chemical) and 3 parts by weight of a sili cong ggég?’TR (56)
surfactant (SH192 manufactured 10 by Toray Dow Cor ni ng
Silicone Co., Ltd.) were introduced into a reaction

contai ner, and the tenperature was regul ated at 80C

rofine e’fé%{tg%‘@gvrg] #Wa%d 888U %1]1 ég%ﬁrarﬁpegyeé at 100°C for

i nu ion unber

16hblks 1§ ditead @ dlpuidiboipofedi shebbl eBhé pblydﬂ&ehane resin
reaction system 26 parts by weight of filtered

sheetiwareptipkbaéd mitsyidhon Thosasen blede pr pveRais § 15
d 120C CUAM f h
liggR gt aa Getipy 63, TEnd OB SHdsa LR fim) "o 8

[0 EgLeafter the reaction solution was stlrred f or
out 1 mnute and poured into a pan-type open nold.

[PMiperation 6f polihiyigafegidri)s reaction sol ution was | ost,
the reaction solution was introduced into_an oven, and

post 100 partatbyi weEhtoe! & m&mtbefrbaéiedeprépgwmer (Adiprene

L-as? N st L83 ek s R BRrd R d IR B Higmica
an%leg k@its b9 Wi gﬁt df Féoéil'l'ébﬁ%t@é‘é%d §Qﬁﬁb§4}ﬁe('SH e @naﬁﬁfeﬁctured
sheet was surface-buffed to predeterm ned thickness

bydforaybiDbi Ggrmeehbilieoneadaf, ddtiyredrdintipdtesd int girgection
a sheet haV| ng regul ated thi ck ess, accug sheet
copfRigigRedad thetpmpgratitre Wassragyy qEREd ShEBtCwad h&‘l}FDFWS was

str kPR SIS MG AcrAel sl PatiHBIEL S bd A 500 rpm

rooves In concentric

by Cal’sﬁi'ﬁ fgfmtdeq() 1ﬁc@{j§&*&¢e%&5&e@ﬁnﬂ3&5€f’@éﬁct&)r@%?@teen. 26
pitch of 1.50 nmm an roove deg of 0.40 mm by

pamﬁ by weight of fittgredhdhst nme(thﬁ}qua tsm—@hlwamhm)omevmusly

el e 2O ST R AR Rt 2Rl P T B emical

I t
B
Walshﬁjiﬁ@ﬂtf@f abdutd enihvife mrmpohiPed intg a faor-tyms epthngoad.

ight-transmtting region into a predeterm ned

thm ithe dhiidity afithigreasiden splstiongsaplasthtee serctien solution

B HRLT B ol BB BRE B gEk HO%, 1 mours o give o
pogéﬁ%ﬁgﬁgeng?a;@ b%g:knmg ff;}gg Cpfb?}r‘%ﬁ‘étﬁaﬁ% fhakd Yk W' f1ged by a
bandsaw-type slicer (manufactured by Fecken) to give a polyurethane
foam sheet. Then, this sheet was surface-buffed to predetermined
thickness by a buffing machine (manufactured by Amitec) to give a sheet
having regulated thickness accuracy (sheet thickness, 1.27 mm). This
buffed sheet was cut into a round sheet having a predetermined diameter
(61 cm) and provided with grooves in the form of concentric circles having
a groove width of 0.25 mm, a groove pitch of 1.50 mm and a groove depth
of 0.40 mm by using a grooving machine (manufactured by TohoKoki Co.,

Ltd.). A double-coated tape (Double Tack Tape, manufactured by Sekisui

Chemical Co., Ltd.) was stuck by a laminator on the other side than the
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gravity, 0.86; Asker D hardness, 53 degree. [0087]

[ Preparation of polishing pad] A cushion |ayer

consi sting of polyethylene foam (Toray Pef, 1@_ppg163TR(SG)
t hi ckness of 0.8 nmm manufactured by Toray Industries,

Inc.) having a surface brushed wth a buff and

subjected to corona treatnent was stuck by a

| am nat or on the pressure-sensitive adhesive surface

grebvéd stepRletscal %ﬂeE?Qﬁqcﬂ) YOG Nl HoleNS 7RO b $Ri1B05 mm)

region. Further, the ’'doubl’e-coated tape was stuck on
fot mesextirfona éighit- ﬂrhasm]‘stﬁmg megiayeinto Bopfdtateahisrd pbhiion of
cushion |l ayer was punched out with a size of 51 nmx 13
thegroRved éhﬁﬁﬁ é‘f?esdp%dée@foqthéo PEFPaF APAlisgiag region provided

witfi iR AR coddEl R bE 2T PEVS| e b BRI of Prh BT
pdlfs@f@ﬁ% edgivaswens 8k tfedowa! Oabsﬁa%feo&al Hshrﬁéﬁaﬁa% @m; specific
polishing pad. 20 [0088] Exanples 2 to 7 and

gr@@maa@d% Vsskerdpgiardhelssght- dergnsm tting regions were
gé?Eared Wi th the conpounding ratios in Tables 1 and
[0937h the same manner as in Exanpl e 1. The

|ons were used to prepare
[P}égg}'é#oh ggdlgglﬁlﬁ%téwe same 25 manner as in Exanple 1.
Tabl a duﬁh@WSIayeﬁQOﬁﬁiﬁtﬁfg bBpbRetRyleheoam (Toray Pef,

i socyanate-term nated prepol yners as the starti ngLl
thwémfirsrsa:rf Q)B mie, mamgifactu@ds floray Indystrics, Tasl ehaving a

L I RE F -
byT@pArﬁﬁqétoﬁ‘% gh@ ?e eoéé HetMe 8afface of a

pol yt et ranet hyl ene et er ¢ yco aving a
donbieba tacktage pr@ddEd ROBhGBEREBShingdlegton .ar Fueitgl] tioé
650 PTMG 1000: pol ytetranet hyl ene ether glycol having

doybigrepatechtanay@s wcg&m she Wéxr&rﬁe @E thepgeshionslages

Th%rg’af?éltl, %ﬂgdluoslhlog layer \%%s ﬁluncﬁé'lé 1{:&1 a size of 51 mmx13
mm in the punched hole of the polishing region for inserting a
light-transmitting region, to penetrate the hole. Thereafter, the
light-transmitting region prepared was inserted into the hole to prepare a
polishing pad.
[0088]
Examples 2 to 7 and Comparative Example 1

Light-transmitting regions were prepared with the compounding
ratios in Tables 1 and 2 in the same manner as in Example 1. The
light-transmitting regions were used to prepare polishing pads in the same
manner as in Example 1. Table 1 shows compounding ratios of the
isocyanate-terminated prepolymers as the starting material of the
light-transmitting region. Table 2 shows compounding ratios of the
light-transmitting region-forming compositions. The compounds shown
in Tables 1 and 2 are as follows.

PTMG-650: polytetramethylene ether glycol having a number-average
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B

DEG diethylene glycol TMP: trinethylol propane HD :
1, 6-hexanet hyl enedii socyanate HMDI :

exyl me thanedii
i sophor onedi i socyanate TDI:
Et hacure 100 (manufactured by Al bemarle):

socyanat e

10

| PDI :

3, 5-di ethyl -2, 4-tol uenedi am ne and

3, 5-di et hyl - 2, 6-t ol uenedi am ne
Rioéoulehvesignniok 68e) 15 [ 0089]
| e Exanpl e Exanpl e Exanpl e Exanpl e Conpar
2yebl 2Bringe2ndabek-average
242 54 54 55 6270 625
341 O Vi 29 F-P08163TR(SG

Exanpl

BTHI3- 10®:6 polstdtvemeEhpleplecc tP4?

34 230 81 9
Ar yeielpof é%@o

sera

e Exanp

134 OrDI

4, 4'-dicycl oh

.. F-POB8163TR
tol uene dii socyanate

m xt ure of

MOCA: 4, 4' - net hyl ene
Table 1 Exanpl e

(5G)

Tabke:.2 2 anmpl e Exanpl e Exanpl e Exanpl e

lE?air?gT'e Eéggng:t%j%%ggr 1234567 ative
5 1,4-BG: 1,4-butanediol

DEG: diethylene glycol

TMP: trimethylol propane

HDI: 1,6-hexamethylenediisocyanate

HMDI: 4,4’-dicyclohexylmethanediisocyanate
10 IPDI: isophoronediisocyanate

TDI: toluene diisocyanate

Ethacure 100 (manufactured by Albemarle): mixture of

3,5-diethyl-2,4-toluenediamine and 3,5-diethyl-2,6-toluenediamine

MOCA: 4,4-methylene bis(o-chloroaniline)
15 [0089]
Table 1

Example | Example | Example | Example | Example | Example | Example Compar
1 2 3 4 5 6] 7 ative
Example
1

PTMG-650 242 242 252 279

PTMG-100 462 462 528

0
3 | 1,3-BG 134 230 81 90
2 [1,4-BG 134
% | DEG 54 54 55

HDI 625 770 625

HMDI 667 484 484 76
% IPDI 631
% TDI 341
&
g
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Exanpl e | socyanate-term nat 100 100 100 100 100 100
100 100 ed pre of net Chain 1,3-BG 6 3 7 extender
TWP 10 13 10 7 55 1,4-BG6 5 PTMG 29 650 Et Q.%H §63TR(SG)
5 re 100 MOCA 29 Amne Kao 0.35 0.43 0.35 0.3 §
catal st No. 25 Aromatic ring 0 0 0 0 1.8 1.8 0 23.1
densit wt% 5 Table 3 Light Maxi num M ninmum |ight Rate
of Detection transmttance % light transmttance
change of film 300 nm400 nmtransmttance (% (%
thickness Examle 1 65.8 93.2 93.2 65.8 29.4 0 Exam
le 2 72.6 95.6 96.0 72.6 24.4 0 Examle 3 67.4 91.6
91,8 67.4 26.6 0 Examle 4 62.9 93.7 93.7 62.9 32.9 0
Tab 2 C o & 40,6 92,1 63 1 40,6 55,90 Bxam b 6 35,6

94. 6 94. 6| BEnI6? Edarfple [PEaampe |66AmIOIESnKle 1 EREnfle | Example | Compar
30.8 0 Qohparati%e 0 7632 76.249 100 Bxanple|& As can ative
be seen from Table 3, the light-transmtting regions Example
havingatransm-ttancelof 30%lor_morel at wavel engt hs 1
isocyanagg A of 4068°nm calbe |usEYP tjo deect tIRE end-FWinf 100 100
ed prepolymer ~ r—wit-h—ftood—reproducibilityv. 110
Chain ' "1‘,3"-‘?& A A 3’7 7
extender TMP 10 13 10 7 5 S
1,4-BG 6 5
PTMG- 29
650
Ethacu 5 5
re 100
MOCA 29
Amine Kao 0.35 0.43 0.35 0.33 0.34
catalyst No. 25
Aromatic ring 0 0 0 0 1.8 1.8 0 23.1
density (wt%)
5 Table 3
Light Maximum Minimum light | Rate of Detection
transmittance (%) light transmittance | change of film
300 nm | 400 nm | transmittance | (%) (%) thickness
(%)
Example 1 65.8 93.2 93.2 65.8 29.4 o
Example 2 72.6 95.6 96.0 72.6 24.4 )
Example 3 67.4 91.6 91.8 67.4 26.6 ©
Example 4 62.9 93.7 93.7 62.9 32.9 ©
Example 5 40.6 92.1 92.1 40.6 55.9 o
Example 6 35.6 94.6 94.6 35.6 62.4 O
Example 7 63.7 91.9 92.1 63.7 30.8 ©
Comparative 0 76.2 76.2 0 100 X
Example 1

As can be seen from Table 3, the light-transmitting regions having a
transmittance of 30% or more at wavelengths of 300 to 400 nm can be used
to detect the end-point of a wafer with good reproducibility.
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30 F-P08163TR(SG CLAIMS 1. A polishing pad having a
pol i shing | ayer containing a polishing region and a
light-transmitting region, wherein the F-P08163TR (SG)
light-transmitting region conprises a polyurethane

resin having an aromatic ring density of 5 2 wt% or

| ess, and the light transmttance of the
light-transmtting region is 30%or nore in the

overall range of wavel engtdrsaAldiS300 to 400 nm 2. The
pol i shing pad according to claim1, wherein the rate

of clharzf’gQobﬁhm&padd‘tﬁVmg@Eﬁhﬁhmgd@ycf cphtaining a polishing

reisd i o Lep e B reidhol PTG G aeT oo enithe,
reSfor! &5 rfs'%@ d gb@&gtﬁﬁ"i‘@ 9€sihBavin %(ef@)éwﬂﬁtgdhlgﬂg density of

ransm tance t “300 400 nm - ni num
2 wtanemniessaand thie 13k trandfittemce ofettienighi-tighismitting region
. transmttance at 300 to 400 nn} x_ 100, 15 3. The
1s §6/p SRS pHH the evealhirrge of aﬁawheng&hépé.am %400 nm.

pol yuret hane resin is a cured product obtained by
reacting an aliphatic and/or alicyclic

| socganate- &[ﬁﬂiﬁgtﬁéﬁ BEEPRIINERL MhiA B whaHdn the rate of
extender. 20 4. TRe polishing pad according to claim

changatedithe rilgfﬁe:rassny‘ataalce of dhepiglentraofsntibieng region in
t | t nb | ect ed
wafviegﬂgt R &QS{J %g@;ﬁg}a}irﬁag@;entggebyn?he ?rllosv%negcec?uatlon is
hgggarret hyl enedi i socyanat e,
70% gr cycl ohexyl net hanedi i socyanate, and

i SOIOfHH et i cS[Qﬁychl@k)S é@ﬁaﬁlmﬂnﬂﬁgh@(ﬂréﬁml‘ctance at 300 to
manuf act uri ng sem conduct or device, which conprises

404 W@@@@lmurpdlgmmragsnhéta@@ﬁf%tc@@ﬁo &08eniy g marinoam light
tra\gll%fﬁlﬁ‘lj@r\#e:%t 588§§04(5(§h| n}g pl%% according to any of

3. The polishing pad according to claim 1, wherein the
polyurethane resin is a cured product obtained by reacting an aliphatic

and/or alicyclic isocyanate-terminated prepolymer with a chain extender.

4. The polishing pad according to claim 1, wherein the isocyanate
component of the polyurethane resin is at least one member selected from
the group consisting of 1,6-hexamethylenediisocyanate,

4,4’-dicyclohexylmethanediisocyanate, and isophoronediisocyanate.
5. A method for manufacturing a semiconductor device, which

comprises a process of polishing the surface of a semiconductor wafer

with the polishing pad according to any of claims 1 to 4.
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