SPECIFICATION POLISHING PAD AND METHOD FOR PRODUCING SAME TECHNICAL FIELD
5[0001] The invention relates to a polishing pad capable of performing planarization of materials
requiring a high surface planarity such as optical materials including a lens and a reflecting mirror, a
silicon wafer, a glass substrate or an 10 aluminum substrates for a hard disc and a product of general
metal polishing with stability and a high polishing efficiency. A polishing pad of the invention is
preferably employed, especially, in a planarization step of a silicon wafer or a device on which an
oxide layer or a metal layer has been formegPECprEpCITiuner stacking an oxide layer or a metal layer
thereon. BACKGROUND ART [0002] 20Typical materials requiring surface flatness at high level

Include a single-crystal BlitbSdidiCc &l ANDiddnTWakeHORpREMURIGH NenBédhductor integrated
circuits (IC, LSI) . The surface of the silicon wafer should be flattened highly accurately in a process of
producing IC. LSI etc., in order to 25 provide reliable semiconductor connections for various

TECHNI CAL FI ELD
5 [0001]

The invention relates to a polishing pad capabl e of
perform ng pl anari zati on of material s requiring a highsurface
planarity such as optical materials including a lens and a
reflecting mrror, a silicon wafer, a glass substrate or an

10 alum numsubstrates for a hard di sc and a product of general
nmetal polishingw thstability anda highpolishingefficiency.
A polishing pad of the invention is preferably enployed,
especially, in a planarization step of a silicon wafer or a
devi ce on whi ch an oxi de | ayer or a netal | ayer has been forned

15 prior to further stacking an oxide |ayer or a netal |ayer

t her eon.

BACKGROUND ART
[ 0002]

20 Typical materials requiring surface flatness at high
| evel include a single-crystal silicon disk called a silicon
waf er f or produci ng sem conductor integratedcircuits (1C, LSI).
The surface of the silicon wafer should be flattened highly
accurately in a process of producing IC. LSI etc., inorder to

25 provide reliable sem conductor connections for various



coatings used in manufacturing the circuits. In the step of polishing finish, a polishing pad is generally
stuck on a rotatable supporting disk called a platen, while a workpiece such as a semiconductor wafer
is stuck on a polishing head. By 5 movement of the two, a relative speed is generated between the
platen and the polishing head while polishing slurry having abrasive grains is continuously supplied to
the polishing pad, to effect polishing processing. [0003] 10As polishing characteristics of a polishing
pad, it is requested that a polished object is excellent in planarity and within wafer non-uniformity and a
polishing rategsangeg# pleedrity amanuithiorwaietarmendoaily 0§ a pokishekobiens cen be

Improved to some extent with a polishing layer higher 15 in elastic modulus. A polishing rate can be
bettered by ineeeasihgreghblding buanatityodfi s Biung oac foangeigr edllsytheteink [G004] A
polishing pad comprising a non-foamed synthetic resin 20 or a polishing pad comprising a

polyurethane FOAR Y BeBHRIBPb5EE & & 'pohidhinfFpad ladishing Whe l® FeBrdpRirGES (Patent

Documents 1 andhzt)j‘.S[OOOS{Ti Howgﬂ\ﬁr when a ?olishingdpa& cQm @Cirﬁ%g%oa is used, 25
S e 1o b

there is a proﬁllé?n STER tRETSCrALE ué:é,t &faw grre IIilS(e?y & koc(:)c?ur N the>surf e poMshed of an

object to pe pglished et e gentact afea bowvepndhe; igehia hedwlisheskandithg polishing
pad becomes smaller and local surface pressure becomes higher.
pl aten and the polishing head while polishing slurry having
abrasi ve grains is continuously suppliedtothe polishing pad,
to effect polishing processing.
[ 0003]
10 As polishing characteristics of a polishing pad, it is
requested that a polished object is excellent inplanarity and
wi thin wafer non-uniformty and a polishing rate is large. A
planarity and wi thi n waf er non-uni form ty of a pol i shed obj ect
can be inproved to sone extent with a polishing |ayer higher
15 in elastic nmodulus. A polishing rate can be bettered by
i ncreasi ng a holding quantity of aslurry ona foamw th cells
t herein.
[ 0004]
A pol i shing pad conprising a non-foanmed synthetic resin
20 or a polishing pad conprising a pol yurethane foam has been
proposed as a polishing pad satisfying the above properties
(Pat ent Docunents 1 and 2).
[ 0005]
However, when a poli shing pad conprisi ng a foami s used,

25 there is a problemsuch that scratches (flaws) are likely to



5[0006] On the other hand, when planarization process of a large number of semiconductor
wafers is performed using a polishing pad, a fine uneven portion of the surface of the polishing pad is
worn to deteriorate the performance of supplying a slurry 10 to the processed surface of the
semiconductor wafer, to decrease the polishing speed, or to worsen the planarization characteristics.
Therefore, after having performed the planarization process of a predetermined number of
semiconductor wafers, it is necessary to renew/roughen 15 (dressing) the surface of the polishing pad

using a dressetcdherndrassig iseasries! butjol astiedetdrmimehpetoc of Hneounehedable fine
uneven portions are produced on the surface of the polishing pad, so that the surface of the polishing
pad becomesdauO[0D07GoNnt agt caheantiehakesontfoansdd @olishingarbhas leokraiidm such that
a cut rate is low at the time of dressing and such dressing takes too much time. 25 PRIOR ART

DOCUMENTSNP N FH O it P P8 (0BG PRtk At DY &S] : SHIA-2686P1 £6665 Patent

Document 2: 6P-BZ-41 86075
econes hi gher.

5 [0006]

On t he ot her hand, when pl anari zati on process of al arge
nunber of sem conductor wafers i s performed using a polishing
pad, a fi ne uneven portion of the surface of the polishing pad
is wrn to deteriorate the performance of supplying a slurry

10 totheprocessedsurface of the sem conductor waf er, t o decrease
t he polishing speed, or to worsen the planarization
characteristics. Therefore, after having perforned the
pl anari zation process of a predeterm ned nunber of
sem conductor wafers, it is necessary to renew roughen

15 (dressing) the surface of the polishing pad using a dresser.
When dressingis carriedout for apredeterm ned periodof ting,
uncount abl e fi ne uneven portions are produced on the surface
of the polishing pad, so that the surface of the polishing pad
beconmes fluffy.

20 [0007]

A conventi onal non-foaned polishing pad has a probl em
such that a cut rate is lowat the tinme of dressing and such

dressing takes too nuch tine.

25 PRIOR ART DOCUMENTS



SUMMARY OF THE INVENTION PROBLEMS TO BE SOLVED BY THE INVENTION [0009] An
objective of the present invention is to provide a 10 polishing pad that hardly causes scratches on the
surface of an object to be polished and has an improved dressing property, and a method for
producing the same. MEANS FOR SOLVING THE PROBLEMS 15[00]0] As a result of
investigations to solve the problems, the inventors have found that the objects can be achieved with
the polishing pad described below, and have completed the invention. 20[0011] That is, the
present invenpgameriptestuRENIShing pad having a polishing layer comprising a non-foamed
polyurethane, wherein the non-foamed polyurethane is a reaction cured body of a polyurethane raw
material comp&$ii@h containing an 25 isocyanate-terminated prepolymer obtained by reacting a
prepolymer raw material composition containig% a diisocyanate, a high-molecular-weight polyol and a

Io_yv-molecular-weightP ﬁél_?BF; AHOSHERAatd' m Tf'(%_‘ 7 E}é%@é_’rized_ by adding three or more
30 part by weight whi (S0edots 100k arEbys ety RS ey anateerminated prepolymer.
5
SUVWWARY OF THE | NVENTI ON
PRCBLEMS TO BE SCOLVED BY THE | NVENTI ON
[ 0009]
An objective of the present invention is to provide a
10 polishing pad that hardly causes scratches on the surface of

an obj ect to be polished and has an i nproved dressi ng property,

and a nethod for producing the samne.

MEANS FOR SCLVI NG THE PROBLEMS
15 [0010]

As aresult of investigations to solve the problens, the
i nventors have found that the objects can be achievedwith the
pol i shing pad descri bed bel ow, and have conpl eted the
i nvention.

20 [0011]

That is, the present inventionrelates to a polishing pad
havi ng a pol i shing | ayer conpri sing a non-foaned pol yur et hane,
wher ei n t he non-foanmed pol yurethane is a reaction cured body
of a pol yurethane raw material conposition containing an

25 isocyanate-term nated prepol yner obtained by reacting a

4



[00]2] The present invention is characterized by forming a 10 polishing layer with a non-foamed
polyurethane. It is possible to thereby effectively suppress the occurrence of scratches on the surface
to be polished because the contact area between an object to be polished and a polishing layer
becomes larger and surface pressure applied to the object to be polished becomes 15 lower and
uniform. [00]3] Further, the present inventors have found that the surface of a polishing pad is
easily renewed because partial introduction of chemical crosslinking into a polymer (partial 20

formation of gitepetdimensianateressiakesbaifusiurebascanesilhphina wactionykaimesn the chain
extender and a combination of the isocyanate-terminated prepolymer and the isocyanate-modified
body polymerizdtl b} -adolirefthrae-oranghd disdgyeinarecisahkavsitdanet polyvredidine raw material
makes 25 the non-foamed polyurethane hard and brittle to allow the cut rate at the time of dressing
increase. In aBRIGY, bR BllcvARYRABLSOEYShAlchBaRE PBLYYRS e iRYredet WAr theShain extender
instead of introducir}%irglo. the iso%yaa%nate-terminat%daprne%(g(l}t/]mer, it is po s{khlg t%%]mrplduce regular

chemical 5 crggsﬁrtﬁdng m'tﬁgcr}/o yme?SThﬁg,dbﬁttfeness Int %nedrﬁlrre surface of the poligﬁing layer can

be madegnifgrm, 5 (el vripUGR ya ARFASIAB GaN ke RTS8 O Theshighympolpgular-weight

polyol is preferably a 10 polyether polyol having a number average molecular wéight of 500 to 5000,

and the diisogyanatiesisgyeferabho®penesdigamyiagatedndrdicystaiexyimethanefliisaey@nate. In
addition, the isocyanate-modified body is preferably a hexamethylene diisocyanate-modified body of
isocyanurate pygpol ymer .

[0012]
The present invention is characterized by formng a
10 polishinglayer withanon-foamed pol yurethane. It is possible
to thereby effectively suppress the occurrence of scratches on
t he surface to be polished because the contact area between an
obj ect to be polished and a polishing | ayer becones | arger and
surface pressure applied to the object to be polished becones
15 lower and uniform
[0013]
Further, the present inventors have found that the
surface of a polishing pad is easily renewed because parti al
i ntroduction of chem cal crosslinking into a polynmer (partial
20 formation of a three-dinmensional crosslinked structure) as a
result of the reaction between the chain extender and a
conbi nation of the isocyanate-term nated prepol ynmer and the
i socyanat e-nodi fi ed body pol yneri zed by addi ng three or nore
di i socyanat e as t he non-f oamed pol yur et hane rawmat eri al makes

25 the non-foamed pol yuret hane hard and brittle to all owthe cut



15 and/or biuret type. By using these substances, swelling of the non-foamed polyurethane at the time
of absorbing water is suppressed, and renewability of the pad surface is Improved at the time of
dressing. [00]5] 20lt is necessary to add 5 to 30 parts by weight of the isocyanate-modified body with
respect to 100 parts by weight of the isocyanate-terminated prepolymer. When the addition amount of
the isocyanate-modified body is less than 5 parts by weight, renewability of the pad surface at the time
of dressing 25 is reduced and the non-foamed polyurethane becomes easy to swell at the time of
absorbing wateitkegauseeof insutiicient satimgfithe chesycal croasiinking i) the aplygendn the other
hand, when it exceeds 30 parts by weight, scratches are likely to occur on the surface of the object to
be polished bebauseahgaatid & ofbwthel ¢reshined\crbsslinkiagtih Yhegastymertdeddraeshsaioessive and

the hardness of the non-foamggéf)ol urethane becomes too high. [00]6] In addition, the non-foamed
polyurethane $asSAIRFEr 8IS URPEPASKRY TPAMFI LS BF 85 bS & B0y sewissMrhetler D

hardness is less thg]n 65 degrqtesl, the glan%rlltx C{féhe Otbﬂe%}&g beﬁ %oh%hed t ndstg l:[)e reduced. On

the other han,r\(/e\}%enm’rlesrgre'a ef thah G egrees, e p?anarﬁy is agog,r bt the ine-lplane uniformity of

the objecy to ke polisherkienps fo %l pergHER: IrrAMditiaf.iscatches arermare likely fgoceur on the
surface of the object to be polished.
surface of the polishing | ayer can be made uniform so that
variation in abrasion can be suppressed.
[ 0014]
The hi gh-nol ecul ar -wei ght polyol is preferably a

10 polyether polyol having a nunber average nol ecul ar wei ght of
500 to 5000, and the diisocyanate is preferably tol uene
di i socyanate and di cycl ohexyl met hane diisocyanate. In
addi tion, the isocyanate-nodified body is preferably a
hexanet hyl ene di i socyanat e- nodi fi ed body of i socyanurate type

15 and/or biuret type. By usingthese substances, swellingof the
non- f oamed pol yurethane at the tine of absorbing water is
suppressed, and renewability of the pad surface is inproved at
the tinme of dressing.

[ 0015]

20 It is necessary to add 5 to 30 parts by wei ght of the
i socyanate-nodi fied body with respect to 100 parts by wei ght
of the isocyanate-term nated prepolynmer. Wen the addition
amount of the i socyanate-nodified body is|ess than 5 parts by
wei ght, renewabi lity of the pad surface at the ti ne of dressing

25 isreduced andt he non-foaned pol yur et hane becones easy t o swel |



[00]7] Further, from the viewpoint of renewability of the pad surface, the cut rate of the polishing
pad of the present 20 invention is preferably 2 pm/minute or more. [00]8] Moreover, the present
invention relates to a method for producing a polishing pad, comprising the step of mixing a first
component containing 5 to 30 parts by weight of an 25 isocyanate-modified body polymerized by
adding three or more diisocyanates with respect to 100 parts by weight of an isocyanate-terminated
prepolymer obtained by reacting a prepolymer raw material composition containing a diisocyanate, a

high-moleculaftwelghttpatgoloindissenbmale arlaevaighbb polydl, wikua seepaatconaporent
containing a chain extender; and curing the mixture to prepare a non-foamed polyurethane. [00]9]

The inventiondt alke edlared & cnralbd fdi maunufadtana 3semicodadtderodddecehamsuding the step
of 10 polishing a surface of a semiconductor wafer using the polishing pad. BRIEF DESCRIPTION OF

THE DRAWINBE O 22128845 20PAShEMAR! GRlgrarl SRbANSS &byl daf Bo¥shiecsyBaratus for use
in CMP pOHShoirrllgi ﬁgdsurface of the object to be polished because the ratio
5 of the chem cal crosslinkinginthe polynmer beconmes excessive
and the hardness of the non-foamed pol yurethane becones too
hi gh.
[ 0016]
I n addi tion, the non-foaned pol yuret hane has preferably
10 an Asker D hardness of 65 to 80 degrees. Wen the Asker D
hardness is | ess than 65 degrees, the planarity of the object
to be polished tends to be reduced. On the other hand, when
it is greater than 80 degrees, the planarity is good, but the
in-plane uniformty of the object to be polished tends to be
15 reduced. In addition, scratches are nore likely to occur on
the surface of the object to be polished.
[0017]
Further, fromthe vi ewpoint of renewability of the pad
surface, the cut rate of the polishing pad of the present
20 invention is preferably 2 ummnute or nore.
[ 0018]
Moreover, the present invention relates to a method for
pr oduci ng a pol i shi ng pad, conprisingthestepof mxingafirst
conponent containing 5 to 30 parts by wei ght of an

25 isocyanate-nodified body pol yneri zed by addi ng three or nore



Fig. 2 is a schematic diagram showing 73 points on a wafer at each of which the film thickness is
measured. 20 MODE FOR CARRYING OUT THE INVENTION [0021] The polishing pad of the
invention Includes a polishing layer including a non-foamed polyurethane. The polishing pad of the
invention may be only the polishing layer or a laminated 25 body of the polishing layer and any other
layer (such as a cushion layer). [0022] Polyurethane is a preferred material for forming the
polishing layer, because polyurethane is excellent in abrasion 5 resistance and polymers with desired

physical propertiesoedia heteasilyi atiainesigey varyng tite pawtsatgyiavepgosiion{0023] The
non-foamed polyurethane is a reaction cured body of a polyurethane raw material composition
containing ani Ebizpenahatd-sfrminateetpiespeiahgnebtahtdibyaeabling eastapatyraer raw material
composition containing a diisocyanate, a high-molecular-weight polyol and a low-molecular-weight
polyol: an isoBy &Rk BHifiéd BEdF pbRmeriZRAYY 8GR tHREBMEGd biiSASHRAES: and a chain

extender. a hi gh-nol ecul ar - wei ght pol yol and a | ow nol ecul ar-wei ght

5 polyol, with a second conponent containing a chain extender;
and curing the mxture to prepare a non-foamed pol yur et hane.
[ 0019]
The invention is also related to a nmethod for
manuf acturing a sem conductor device, including the step of
10 polishingasurface of asem conductor wafer usi ngthe polishing

pad.

BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0020]
15 Fig. 1is aschematic di agramshow ng a typical polishing
apparatus for use in CWP polishing; and
Fig. 2is aschematic di agramshow ng 73 poi nts on a waf er

at each of which the filmthickness is neasured.

20 MODE FOR CARRYI NG QUT THE | NVENTI ON
[ 0021]
The pol i shing pad of the i nvention includes a polishing
| ayer includi ng a non-foamed pol yuret hane. The polishi ng pad
of the invention my be only the polishing!layer or alam nated

25 body of the polishinglayer and any ot her | ayer (such as a cushi on



15[0024] As the diisocyanate, a compound known in the field of polyurethane can be used without
particular limitation. The isocyanate monomer Includes, for example, aromatic diisocyanates such as
2,4-toluene diisocyanate, 2,6-toluene 20 diisocyanate, 2,2'-diphenyl methane diisocyanate,
2,4'-diphenyl methane diisocyanate, 4,4'-diphenyl methane diisocyanate, 1,5-naphthalene
diisocyanate, p-phenylene diisocyanate, m-phenylene diisocyanate, p-xylylene diisocyanate and
m-xylylene diisocyanate, aliphatic 25 diisocyanates such as ethylene diisocyanate, 2,2,4-trimethyl
hexamethyleneygiéggcyanate and 1,6-hexamethylene diisocyanate, and cycloaliphatic diisocyanates
such as 1,4-cyclohexane diisocyanate, 4,4'-dicyclohexyl methane diisocyanate, isophorone
diisocyanate 8A@2@Fbornane diisocyanate. These 5 may be used alone or as a mixture of two or more
thereof. Among the above isocyanate monomers, toluene diisocyanate and dicyclohexylmethane
diisocyanate are prefBPAMYREBAAZInSbiRaRbAT BI02S] 1TRLHsEt hbRSinf e t he
'isocyanate-mé)élpfiiegII body' refers tB art%/ of poé}llmerri%(?(?1 corenpounds equgHEeIdnbgbardéjitlion of three or

shing’l ayer, _becdus S exc
more moleculés of |so%yan¥i?e, or refers o% rr?fx ure o?'fhe compounds. For example, the

isocyanaie-mpglifiesh Bpbe manPe, 8f (hdfioginyIolacnancagryst YRE. lREret Wpee da(3)
isocyanurate type, or the like. In particular, the isocyanurate type or the biuret type is preferred. [0026]
In the inventigys tbadsogyasstaimedifieg hahyisreyeferabhaprathiced; using @ipbaticidigocyanate,
[ 0023]
The non-f oanmed pol yurethane is a reacti on cured body of
a pol yurethane raw material conposition containing an
10 isocyanate-term nated prepol yner obtained by reacting a
prepol ymer rawmat eri al conposition containingadiisocyanate,
a hi gh-nol ecul ar -wei ght polyol and a | ow nol ecul ar - wei ght
pol yol ; ani socyanat e- nodi fi ed body pol yneri zed by addi ngt hree
or nore diisocyanates; and a chain extender.
15 [0024]
As the diisocyanate, a conpound known in the field of
pol yur et hane can be used without particular Iimtation. The
i socyanate nononer includes, for exanple, aromatic
di i socyanates such as 2, 4-tol uene diisocyanate, 2,6-tol uene
20 diisocyanate, 2,2 -diphenyl methane diisocyanate,
2,4 -di phenyl nethane diisocyanate, 4,4’ -diphenyl nethane
di i socyanate, 1, 5-naphthal ene diisocyanate, p-phenylene
di i socyanate, m phenyl ene diisocyanate, p-xylylene
di i socyanate and m xyl yl ene diisocyanate, aliphatic

25 diisocyanates such as ethyl ene diisocyanate, 2,2,4-trinethyl



20 specifically 1,6-hexamethylene diisocyanate. The isocyanate-modified body may also be a
modification such as a urethane-modified, allophanate-modified, or biuret-modified body. [0027] 25As
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 5
polyols exemplified by reaction products of polyester glycol such as polycaprolactone polyol or
polycaprolactheg @t alyyene darkigienpolyesierp@y eaibamatie pobipdsdibtainegbbyreacting
ethylene carbonate with polyvalent alcohol and the reacting the resultant reaction mixture with an
organic 10 dicertiogylkd aeidi phat palychribenpey@patyess sbtdinas by, estey eko@xge eeaction between
polyhydroxyl compound and aryl carbonate. These may be used singly or in combination of two or
more kinds. [6028CEYARhEmistravetAg¥ thakeudr iEHRaBEHY higcrdlfar-weight polyol is not

particularly Iimié%d,hbtgtoi% ies %'ief%rggl RQ to a5r9 Oh gngorpog% gr%fielrat())lg 10r90 to ZOQRéfrgm the
viewpoint of thd PaRId properfies oY i ohtained pofyure Ahe hd e Yif%e.altf The nuMBEr average

moleculas 20 wajop i dess AhamaQfh the AUMRELPENGYd SROBIENIPRFPRESIOP, Maky Fgsulting in

giving polyurethane with low toughness. On the other hand, if the number average molecular weight is
more than 5000 ethgbpolyuretbanaracomes torepeft anel a@elskingsery sradefrandthe polyurethane

tends to have poor planarization 25 properties.

di cycl ohexyl net hane dii socyanate are preferably used in
conbi nat i on.
[ 0025]

10 As used herein, the term‘isocyanate-nodified body’
refers to any of polymnerized conpounds produced by additi on of
t hree or nore nol ecul es of diisocyanate, or referstoamxture
of the conpounds. For exanple, the isocyanate-nodified body
may be of (1) trinmethyl ol propane adduct type, (2) biuret type,

15 (3) isocyanurate type, or the like. In particular, the
i socyanurate type or the biuret type is preferred.
[ 0026]

In the invention, the isocyanate-nodified body is

preferably produced using aliphatic diisocyanate,

20 specifically 1,6-hexanethyl ene diisocyanate. The
i socyanat e-nodi fi ed body may al so be a nodi ficati on such as a
ur et hane-nodi fi ed, all ophanate-nodified, or biuret-nodified
body.
[ 0027]

25 As t he hi gh-nol ecul ar - wei ght pol yol, those usual |l y used

10



[0029] Examples of the low-molecular-weight polyol Include ethylene glycol, 1,2-propylene glycol,
1,3-propylene glycol, 1,2-butanediol, 1,3-butanediol, 1,4-butanediol, 5 2,3-butanediol, 1,6-hexanediol,
neopentyl glycol, 1,4-cyclohexanedimethanol, 3-methyl-1,5-pentanediol, diethylene glycol, triethylene
glycol, 1,4-bis(2-hydroxyethoxy)benzene, trimethylolpropane, glycerin, 1,2,6-hexanetriol,
pentaerythritol, 10 tetramethylolcyclohexane, methylglucoside, sorbitol, mannitol, dulcitol, sucrose,
2,2,6,6-tetrakis(hydroxymethyl)cyclohexanol, diethanolamine, N-methyldiethanolamine, and
triethanolaming, Qa0 nedre of yiesae palyolsanaehs sl alongior iFaaytashinalienf15[0030]

A low-molecular-weight polyamine such as ethylenediamine, tolylenediamine,
diphenylmethianetisgeineo by elidtaylepeltyanng sriyesisotirdudyd pelay taat naatetiby farthe
isocyanate-terminated prepolymer concomitantly. An 20 alcoholamine such as monoethanolamine,

2-(2-aminoetfHIBRin& Yt ol 28F R o b PR h ERFBEYRLY alRPh¥ & el cRofkEntly. These

materials may be used alone or one qr more of these may be used concomitantly. [003 13(25The
amount of el Rl FREL At R FBoN 5 180 Bl Sl B G o A SR e s,

althoughdot |HHit9@Ip§rE%|ﬁ"HVi p;eg@r%lg)yrféoo{@tgqup Bp%gwgo[g, t&ﬁe)deg@ the &FT‘IM'[ of full active

hydrogen group-containing compounds used as raw materials for the isoCyanate-terminated 5
prepolymer, vehitehit asay beyapsppriataly deteratined dapansling aprtbe iasvied pregerties of the

polishing pad (polishing layer) to be produced.

al kyl ene carbonat e; pol yester pol ycarbonat e pol yol s obt ai ned
by reacti ng et hyl ene carbonate wi t h pol yval ent al cohol and t he
reacting the resultant reaction mxture with an organic

10 dicarboxylic acid; and pol ycar bonat e pol yol s obt ai ned by ester
exchange reaction between pol yhydroxyl conpound and aryl
carbonate. These nmay be used singly or in conbinati on of two
or nore ki nds.
[ 0028]

15 The nunber average nol ecul ar wei ght of the
hi gh- nol ecul ar - wei ght pol yol is not particularly limted, but
it is preferably 500 to 5000, and nore preferably 1000 to 2000,
fromthe viewoint of the elastic properties of the obtained
pol yuret hane and the like. If the nunmber average nol ecul ar

20 weight is |ess than 500, the nunber of hard segnment becones too
many, resultingingiving pol yurethane with | owtoughness. n
t he ot her hand, if the nunber average nol ecul ar wei ght i s nore
t han 5000, the pol yurethane beconmes too soft and a polishing
pad made f romt he pol yur et hane t ends t o have poor pl anari zati on

25 properties.

11



[0032] A chain extender is an organic compound having at least ]0 two active hydrogen groups and
examples of the active hydrogen group Include: a hydroxyl group, a primary or secondary amino
group, a thiol group (SE) and the like. Concrete examples of the chain extender Include: polyamines
such as 4,4'-methylenebis(o-chloroaniline)(MOCA), 15 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, 20
3,5-diethyltolyeyp8]6-diamine, trimethylene glycol-di-p-aminobenzoate, polytetramethylene
oxide-di-p-aminobenzoate, 4,4'-diamino-3,3',5,5'-tetraethyldiphenylmethane,
4,4'-diamino-3,3'-diisGppyiles. sotirbthyldiphanyiesethaneyei ght pol yol i ncl ude
254,4'-diamino-3,3',5,5'-tetraisopropyldiphenylmethane, 1,2-bis(2-aminophenylthio)ethane,
4,4'-diamino-§ 8YIRRG-8!5Y SRnety drdHeRYh B i fase 4 Q' dilset:-BUBRY, £ 5aBhi¥i6Bhenyimethane,

3,3'-0'iethy"“’f"?‘%m‘t”gdif eo']y'mft'é?%eutrghxe‘/ﬁ'% S[edAMINg: Paneg

N,N'-di-sec-buty -'p-pL)Jher?y ehediamlhe,m-pheny nediamine and p-xyfy?énediamine; the
Iow-moIegulegy\@jWJt_paq{ggli; gpd t@gégw&gﬁlﬁ-we@gﬂg}{y@mi@dfm chain extenders described

above may be used either alone or in mixture of two kinds or more 0033] It is necessary to
add 5 to 30 partg-byyweighéxpieéenab haadl0 padsbyhyeight,fgbatiseexdnste-modified body with

respect to 100 parts by weight of the isocyanate-terminated prepolymer. Further, in order to obtain
polishing paddizstity srdegiteccpblisHing erbyéries, tHeyaamber of isocyanate groups in the
isocyanate components is preferably from 0.80 to 1.20, more preferably from 0.99 to 1.15 per the
number of actvénYlrRderyBUBY Ghy/ars ) REBEFE andidr AR bRIRIIRIASe chain extender. If the
number of isogy}a}ggtrel ﬂfoui)’szi’s()q%gi)gaenet riol, pentaerythritol,
10 tetramethyl ol cycl ohexane, methyl gl ucosi de, sorbitol,
mannitol, dulcitol, sucrose,
2,2,6, 6-tetraki s(hydroxymnet hyl ) cycl ohexanol , di et hanol am ne,
N- et hyl di et hanol am ne, and triethanol am ne. One or nore of
t hese polyols nmay be used al one or in any conbi nati on.
15 [0030]
Al ow nol ecul ar - wei ght pol yam ne such as et hyl enedi am ne,
t ol yl enedi am ne, di phenyl net hanedi am ne, or
di et hyl enetriam ne may al so be used as a rawmaterial for the
i socyanate-term nated prepol ynmer concomtantly. An
20 al cohol am ne such as nonoet hanol ani ne,
2- (2-am noet hyl am no) et hanol , or nonopropanol am ne may al so
be used concomtantly. These materials nay be used al one or
one or nore of these may be used concomtantly.

[ 0031]

25 The amount of the | ow nol ecul ar-wei ght polyol, the
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20 the range, insufficient curing could occur so that the required specific gravity or hardness could not
be achieved, which tends to decrease the polishing properties. [0034] The non-foamed
polyurethane is preferably produced by 25 melting method in view of cost, working environment and so
on, while it may be produced by application of any known urethane foaming techniques such as
melting method and solution technique. Various additives may be mixed; such as a stabilizer including
an antioxidant, a lubricant, a pigment, a filler, an 5 antistatic agent and others. [0035] A known
catalyst prompting rasilgaetkanekgagiion sughrasitertiary andneibasadcatalysteugiaynipe used. The
type and amount of the catalyst added are determined in consideration 10 of flow time in casting in a
predeterminetlimbldesftentie mikiagl stepp[@H36]abl y Praxuéibh of iaohynHiolaenel adylrethane may
be in a batch system where each component is weighed out, Introduced 15 into a vessel and mixed or

in a continuo®'ptHIIBRAWstéh WHEfe 88ER EBMPBHEASE cBRBHR0GA) SHPMIiBE to, and stirred in, a

SUTing 2pparalys A A L LV PR EI9 SBPORHER I EgIRIETas i prRligeolted

5 prepolyner, whileit may be appropri ately determ ned dependi ng
onthe desiredproperties of thepolishingpad(polishinglayer)
to be produced.

[ 0032]
A chai n extender is an organi c conpound havi ng at | east
10 two active hydrogen groups and exanpl es of the acti ve hydrogen
group i nclude: a hydroxyl group, a primary or secondary am no
group, athiol group (SH and the |like. Concrete exanples of
t he chai n extender include: polyam nes such as
4,4’ - met hyl enebi s(o- chl oroani |l i ne) (MOCA),
15 2, 6-di chl oro- p- phenyl enedi am ne,
4,4 - met hyl enebi s( 2, 3-di chl oroaniline),
3, 5-bi s(net hyl t hi 0) -2, 4-t ol uenedi am ne,
3, 5-bi s(net hyl t hi o) -2, 6-tol uenedi am ne,
3, 5-di et hyl t ol uene- 2, 4-di am ne,
20 3,5-diethyltol uene-2, 6-diam ne, trimethyl ene
gl ycol - di - p- am nobenzoat e, pol ytetramnet hyl ene
oxi de- di - p- am nobenzoat e,
4,4 -diamno-3,3",5,5 -tetraet hyl di phenyl nmet hane,
4,4 -di am no- 3, 3’ -dii sopropyl -5. 5 -di et hyl di phenyl net hane,

25 4,4 -diamno-3,3 ,5,5 -tetrai sopropyl di phenyl net hane,

13



20A manufacturing method of a polishing pad may be performed in ways: in one of which an
isocyanate-terminated prepolymer and an isocyanate modified body are put into a reaction vessel,
thereafter a chain extender is mixed into the reaction vessel, the mixtue is agitated, thereafter the
mixture is cast into a 25 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 matgrip| is(rrelatinbhe myelt is extsudesgirough a T die to thereby mold a non-foamed
polyurethane directly in the shape of a sheet. [0038] The non-foamed polyurethane has
preferably anAgker © aardes 8f 65it@ G0 ldeyrées tame hivredirefeaply 80 ha7s, 10degrees. [0039]
A polishing pad (polishing layer) of the invention is preferably provided with a depression and a

protrusion strietre $br R&EIRYEMY T8néwirty 8BIRPPNERNIGRINEGse

3,3 -diethyl -4, 4’ -di am nodi phenyl met hane, m xyl yl enedi am ne,
5 N, N -di-sec-butyl - p- phenyl enedi am ne, m phenyl enedi am ne and
p- xyl yl enedi am ne; the | ow nol ecul er-wei ght pol yol; and the
| ow nol ecul ar-wei ght pol yam ne. The chai n extenders
descri bed above nmay be used either alone or in mxture of two
ki nds or nore.
10 [0033]

It isnecessarytoadd5to 30 parts by weight, preferably
5to 20 parts by wei ght, of the i socyanate-nodified body with
respect to 100 parts by weight of the isocyanate-term nated
prepol ymer. Further, in order to obtain polishing pad havi ng

15 desired polishing properties, the nunber of i socyanate groups
in the isocyanate conponents is preferably from0.80 to 1. 20,
nore preferably from0.99 to 1.15 per the nunber of active
hydr ogen groups (hydroxyl groups and/ or am no groups) in the
chai n extender. |If the nunber of isocyanate groups is outside

20 therange, insufficient curingcouldoccur sothat therequired
specific gravity or hardness coul d not be achi eved, whi ch tends
to decrease the polishing properties.

[ 0034]
The non-foanmed pol yurethane is preferably produced by

25 nelting nethod in viewof cost, working environment and so on,

14



15 where the polishing layer is formed with a non-foamed body, which lacks in work to hold and renew
the slurry, a depression and protrusion structure are preferably provided on the surface of the polishing
side thereof in order to achieve more of holdability and renewal of the slurry or in order to prevent 20
induction of dechuck error or breakage of an object to be polished. The shape of the depression and
protrusion structure is not particularly limited Insofar as slurry can be retained and renewed, and
examples Includelatticedgrooves, concentric circle-shaped grooves, through-holes, non-through-holes,
25 polygonal wtisme aylingey, spirpt oayes, IBgceppic geaaves, ofadialgremwas, anst A eeabination of
these grooves. The groove pitch, groove width, groove thickness etc. are not particularly limited either,
and are suitablgatategmirechtol fouesgdiovesashase depgessibh ethcapibtadiot stracture are generally
those 5 having regularity, but the groove pitch, groove width, groove depth etc. can also be changed at

each certain fe8fdlMt S HRake YeehtdR 8HH I rEh¥RRIBYsREY deirabies fova @) SiPMERSE of forming

the depression ar|1du81rotru3|on 1Pis(§rxuc(%l;re IS nof ggrmularly limited ancil fog%qr?%?, f%rmatlon by

mechanical ch{ﬁ%g Wltﬁ%ﬁa &ith &' aipet Of%re [e'zr(r:naquted éaIZ%I, gohrerrq]atlon by castirig and curing

resin in agmold }3wng & %oeacéféq@ugﬁge Shapesformation by pressing resin with a pressing plate

having a specific surface shape, 15 formation by photolithography, formation by a printing means, and
formation by @ ¢@sB]light using a CO2 gas laser or the like. [004]] No specific limitation is placed
on a thickness of a polishing layer, but a thickness thereof is about 0.8 to 4 mm, 20 preferably 1.5 to
2.5mm. The method 6f kreyvarigttad pelispingrayéngf (s yhickhden mdledes aanetised vherein a
block of the non-foamed polyurethane is cut in predetermined thickness by a slicer in a bandsaw

system or a phhihdystém, AnBendRassd bRl Sstin¥ediR iHERE mold'RalMREad ity of

amount of the catal yst added are determ ned i n consi deration

10 of flowtimeincastinginapredetermnednoldafter the mxing

st ep.
[ 0036]

Producti on of the non-foaned pol yurethane may be in a
bat ch systemwhere each conponent is wei ghed out, introduced

15 into a vessel and m xed or in a continuous production system
wher e each conponent is continuously suppliedto, and stirred
in, astirring apparatus and a pol yurethane raw materi al
conposition is transfered to produce nolded articles.

[ 0037]

20 Amanuf act uri ng met hod of a pol i shing pad may be per f or med
in ways: in one of which an isocyanate-term nated prepol yner
and an i socyanat e nodi fi ed body are put into areaction vessel,
t hereafter a chain extender is mxedinto the reaction vessel,
the m xtue is agitated, thereafter the mxture is cast into a

25 nmold with a predeterm ned size to thereby prepare a bl ock and

15



25 predetermined thickness and curing the resin, a method of using coating techniques and sheet
molding techniques, etc. [0042] The scatter of the thickness of the polishing layer is preferably
100 pm or less. When the scatter of the thickness 5 is higher than 100 pm, large undulation is caused
to generate portions different in a contacting state with an object to be polished, thus adversely
influencing polishing characteristics. To solve the scatter of the thickness of the polishing layer, the
surface of the polishing layer is dressed 10 generally in an initial stage of polishing by a dresser having
abrasive grains ef piajvrndsdepositer wir filsaddhewran,| buddhe pphstingdayer matisidesef the range
described above requires a longer dressing time to reduce the efficiency of production. [0043] 15As a
method of supm@dsingiod Beattef ofhicknesst theretieplsd acasthad of buffiidenersliface of the
polishing layer having a predetermined thickness. Buffing is conducted preferably stepwise by using

polishing sheét$ tiffepdiRGh GRYPSIAL. "RFObYA T 0dueHolisRRg FHF ofdri inviertitst Rely also be a

laminate of a\%)llshlrég E?}J%‘%{}g‘? gqclfsnh'%ilaééegaﬁgseﬁrendgf’ ?aagpr‘:]%t[l%rf i[%(?4|5]s el t edThe cushion
layer compensates far charactéeristics of the 25 polishing layer. The cushion layer IS required for

e S S U ST N S e
upon pattern fasmaiiosy, leaceuriforsyty y in t he shape of a sheet.
[ 0038]

The non-foanmed pol yuret hane has preferably an Asker D

hardness of 65 to 80 degrees, and nore preferably 70 to 75
10 degrees.
[ 0039]

A polishing pad (polishing layer) of the invention is
preferably provided with a depression and a protrusion
structure for hol ding and renewi ng a slurry. Though in a case

15 where the polishing layer is formed with a non-foanmed body,
which | acks in work to hold and renewthe slurry, a depression
and protrusi onstructure are preferably providedonthe surface
of the polishing side thereof in order to achieve nore of
hol dability and renewal of the slurry or in order to prevent

20 induction of dechuck error or breakage of an object to be
pol i shed. The shape of t he depressi on and protrusionstructure
is not particularly limted insofar as slurry can be retai ned
and renewed, and exanpl es includelatticed grooves, concentric
circl e-shaped grooves, through-holes, non-through-hol es,

25 polygonal prism cylinder, spiral grooves, eccentric grooves,

16



5 refers to the uniformity of the whole of an object to be polished. 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 10layer. [0046] 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 15
nonwoven fabric or an acrylic nonwoven fabric, a nonwoven fabric impregnated with resin such as a

polyester nonweuiesl fapprivinagreanatedauithipedturehane: nedamnsr sesissfoanmiseielt as\polyurethane
foam and polyethylene foam, rubber resin such as butadiene rubber and isoprene rubber, and
photosensitiveiresin. 20[0042W dt IMegingdive ddherknette giotistang lagerarthe aushidry layer
Include: for example, a method in which a double sided tape is sandwiched between the polishing
layer and the 'cuBhidgtfisel NellowRb i fessingabbpocisier M el e BEP K SSis of a
common consIIBLécSFieon in \r/vhi%r} %ﬂhgﬁi e Ira ers are chs)%/ird&gtor} bot? esurfallqceersa(?f a stuﬁosgrgte such as a
nonwoven fabric’or adfﬁ%.(?ﬁs prefera B8 Js&h WMhas AsubstrateSwith consicﬁ ration given to
preventian 5 pEReTRERNRMICLA $1YMHDIC AreghigBJRY BT ROngReRiienafamadgesiygdayer is, for
example, of a rubber-based adhesive, an acrylic-based adhesive or the like. An acrylic-based
adhesive is pedprablethecaiae af lessoef altantpit et mesehopsr tavhickk gposidesatiards given.

Since a polishing layer 10 and a cushion layer is sometimes different in composition from each other,
different compesitohs @ne anidpred dvedspeictive wdhestlasiayabd ef double sided tape to thereby also
enable adhesivoeoyéi:es of the respective adhesive layers to be adjusted to proper values. 15[0049]
The method of forming the depression and protrusion
10 structure is not particularly limted, and for exanpl e,
formati on by mechanical cutting with a jig such as a bite of
predeterm ned size, formation by casting and curing resin in
a nmol d havi ng a specific surface shape, formation by pressing
resin wth a pressing plate having a specific surface shape,
15 formation by photolithography, formation by a printing neans,
and formation by al aser |i ght using a CO, gas | aser or the like.
[ 0041]
No specific limtation is placed on a thickness of a
pol i shing | ayer, but a thickness thereof is about 0.8 to 4 mm
20 preferably1l.5t02.5mm The net hod of preparingthe polishing
| ayer of this thickness includes a nethod wherein a bl ock of
t he non-f oanmed pol yurethane i s cut in predeterm ned t hi ckness
by a slicer in a bandsaw systemor a pl aning system a nethod
that involves casting resin into a nold having a cavity of

25 predeterm nedthickness and curingtheresin, anmethod of using
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A polishing pad of the invention may be provided with a double sided tape on the surface of the pad
adhered to a platen. As the double sided tape, a tape of a common construction can be used in which
adhesive layers are, as described above, 20 provided on both surfaces of a substrate. As the
substrate, for example, a nonwoven fabric or a film is used. Preferably used is a film as a substrate
since separation from the platen is necessary after the use of a polishing pad. As a composition of an
adhesive layer, for example, a rubber-based adhesive or 25 an acrylic-based adhesive is exemplified.

Preferable is apag¢nyljcthases aghesivadeschsse aibess ajmesahiangursontang.to which
consideration is given. [0050] A semiconductor device is fabricated after operation in 5 a step of
polishing a sUrf¥#2df 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 bhéa PeREAIRG MEHAE of Al ERRSPARLISMFaRY 6 bBAshRYHpparatus, and 10

polishing is performed with a polishing apparatus equipped, as shown in Fig. 1, with a polishing platen
2 supporting Qrp%ﬁigﬁﬁgﬁa&@ ﬂffps‘?'?nz ‘i%?er) ﬂwheﬁoﬁiﬁn GRAEE 1 Idtir\%eatg@rﬁq%ﬁ%ﬁctor wafer 4,

a backing materig|. f ' ifo r r inst.t fe ism of a
polishingP1s Aot S he B e o e B A e pad o
the platen witpagr doable sidefigapat The potishingdilaten 2tancethe palishingbhead & aredisposed so
that the polishing pad 1 and the semiconductor wafer 4 supported or held by them oppositely face
each other aritp20 phrevidetitwish sebisrciivieyrotaryl Seife B@anpor i & prdégsure mechanism for pressing
the semiconductor wafer 4 to the polishing pad 1 is Installed on the polishing head 5 side. During
polishing, the ehiRBhBULRI \Wisfer 4R PBliNSel sy BeRld Sfeed BYdiRsCRRESSiSHingSad 1 while

the polishing platen 252,414 the Pl Pgad 27 20 AP 189 d¥essea

10 generallyinaninitial stage of polishing by a dresser havi ng
abr asi ve grai ns of di anond deposi ted or fused t hereon, but the
pol i shing | ayer outside of the range descri bed above requires
a longer dressingtine toreduce the efficiency of production.
[ 0043]

15 As a net hod of suppressingthescatter of thickness, there
is also a nmethod of buffing the surface of the polishing |l ayer
havi ng a predeterm ned thickness. Buffing is conducted
preferably stepwi se by using polishing sheets different in
grain size.

20 [0044]

A pol i shing pad of the invention may al so be a | am nate
of a polishinglayer and a cushi on | ayer adhered to each ot her.
[ 0045]

The cushi on | ayer conpensates for characteristics of the

25 polishinglayer. The cushionlayer isrequiredfor satisfying
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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. [0051] 5Protrusions 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. 10 Examples [0052] Description will be given of
the invention with examples, while the invention is not limited to description in the 15 examples. [0053]
[Measuremertigitgl ByalbatipnyMeaiiwd) tMesswiremenh ot Nugnleer-Avarageatiiedegular Weight) A

number-average molecular weight was measured by GPC (a
relationshipinCw. Planarityreferstoflatness of apattern
regi on upon polishing an object to be polished having fine
unevenness generated upon pattern formation, and uniformty
5 referstotheuniformtyof t hewhol e of anobject tobe polished.
Planarity is i nproved by the characteristics of the polishing
| ayer, while uniformty is inproved by the characteristics of
t he cushion | ayer. The cushionlayer usedinthe polishing pad
of the present i nventionis preferablysofter thanthe polishing
10 | ayer.
[ 0046]

The material formng the cushion |layer is not
particularly limted, and exanpl es of such material include a
nonwoven fabric such as a pol yester nonwoven fabric, a nylon

15 nonwoven fabricor anacrylic nonwvenfabric, anonwvenfabric
i npregnated with resin such as a pol yester nonwoven fabric
i npregnated w th pol yurethane, polynmer resin foam such as
pol yur et hane f oamand pol yet hyl ene foam rubber resin such as
but adi ene rubber and i soprene rubber, and phot osensi tiveresin.
20 [0047]

Means for adhering the polishing |layer to the cushion
| ayer include: for exanple, a nethod in which a doubl e sided
t ape i s sandw ched bet ween t he polishing | ayer and t he cushi on
| ayer, followed by pressing.

25 [ 0048]
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20 Gel Permeation Chromatography) and a value as measured was converted in terms of standard
polystylene molecular weight, and the apparatus and conditions in operation were as follows:

GPC apparatus was an apparatus manufactured by Shimadzu Corp., with Model Number of LC-10A.
25Columns that were used in measurement were ones manufactured by Polymer Laboratories Co., in
which three columns were in connection including (PL gel, 5 pm and 500A), (PL gel, 5 pm and 100 A)
and (PL gel, 5 pm and 50 A). A flow rate was 1.0 ml/min. 5A concentration was 1.0 g/l. An injection

quantity was 40 pl. Anedusvutsrepsrasie wes 16 A cduerinesnietialydr efurian AOBHA]
10(Measurement of specific gravity) Determined according to JIS Z8807-1976. A manufactured

non-foamed puiesitvand ayers nadufpicaedgsbipordibbhesSoafracesoof inatheufosin aft ® strip of 4

cmx8.5 cm (thickness: arbitrary) was used as a sample for measurement of specific
such as a nonwoven fabric or afilm It is preferable to use

a filmas a substrate with consideration given to prevention
5 of perneation of aslurryinto a cushionlayer. A conposition
of an adhesive |l ayer i s, for exanpl e, of arubber-based adhesi ve,
an acrylic-based adhesive or the like. An acrylic-based
adhesi ve i s preferabl e because of |ess of a content of netal
i ons, towhichconsiderationis given. Sinceapolishinglayer
10 and a cushion layer is sonmetinmes different in conpositionfrom
each other, different conpositions are adopted in respective
adhesi ve | ayers of double sided tape to thereby also enable
adhesi ve forces of t herespecti ve adhesi vel ayersto be adj ust ed
to proper val ues.
15 [0049]
A pol i shing pad of the invention may be provided with a
doubl e si ded t ape on t he surface of the pad adhered to a pl aten.
As t he doubl e sided tape, a tape of a comon constructi on can
be used in which adhesive |ayers are, as described above,
20 provided on both surfaces of a substrate. As the substrate,
for exanple, a nonwoven fabric or a filmis used. Preferably
used is afilmas a substrate since separation fromthe pl aten
i s necessary after the use of a polishingpad. As aconposition
of an adhesive | ayer, for exanpl e, a rubber-based adhesive or

25 an acrylic-based adhesive is exenplified. Preferable is an

20



15 gravity and left for 16 hours in an environment of a temperature of 232C and a humidity of 50%5%.
Measurement was conducted by using a specific gravity hydrometer (manufactured by Sartorius
Co.,Ltd). [0055] 20(Measurement of hardness) Measurement is conducted according to JIS
K6253-1997. A manufactured non-foamed polyurethane and a manufactured polyurethane foam cut
out in a size of 2 cmx2 cm (thickness: arbitrary) was used as a sample for measurement of hardness
and 25 left for 16 hours in an environment of a temperature of 232C and a humidity of 50%5%. At the

time of measwementc spayBesakss ek en anscasbthes to ¢ thiskaessaafHimne exitneate. A hardness
meter (Asker D hardness meter, manufactured by Kobunshi Keiki Co., Ltd.) was used to measure

hardness. 5[0056MiMeasamsaedeobsidace so@dvesss distribution) A prepared polishing pad
was bonded to a platen of a polishing apparatus (SPP600S, manufactured by Okamoto Machine Tool
Works, Ltd.). USARPh dresser (M type, manufactured by 10 Asahi Diamond Industrial Co., Ltd.), the

surface of a polishing,|a geéq""é%sn%%stserd ﬁi@%%‘ggof‘gﬁ}i?”cfa?fe% darF?%‘Pgoﬁ%ersét“f %rf‘a’ggqo glemz, a
platen rotation speed 0 rpm, a water flow o ml/minute, and a dressing time 0 minutes.
After completion; pENG ArgRHNg nAhiece i ALRESHPNINSES conduct or wafer with a
polishing pad. The term a sem conductor wafer, generally
means a silicon wafer onwhichawring netal and an oxi de | ayer
are stacked. No specificlimtationis inmposed on a polishing
nmet hod of a sem conduct or waf er or a poli shing apparatus, and
10 polishingis perforned w th a polishing apparatus equi pped, as
showninFig. 1, withapolishingplaten2supportingapolishing
pad (a polishing layer) 1, a polishing head 5 holding a
sem conduct or waf er 4, abacki ngmaterial for applyingauniform
pressure agai nst the waf er and a suppl y mechani smof a pol i shi ng
15 agent 3. The polishing pad 1lis nountedonthe polishingplaten
2 by adhering the pad to the platen with a doubl e si ded tape.
The polishing platen 2 and the polishing head 5 are di sposed
so that the polishing pad 1 and the sem conductor wafer 4
supported or held by them oppositely face each ot her and
20 provided with respective rotary shafts 6 and 7. A pressure
nmechani sm for pressing the sem conductor wafer 4 to the
polishing pad 1 is installed on the polishing head 5 side.
Duri ng pol i shi ng, the sem conduct or waf er 4i s pol i shed by bei ng
pressed agai nst the polishing pad 1 whil e the polishing platen

25 2 and the polishing head 5 arerotated and a slurry is fed. No
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15 radial direction of the polishing pad, three samples (20 mm x 20 mm) were cut at Intervals of 120.
Using a stylus profilometer (P-15, manufactured by KLA Tencor Japan Ltd.), each surface roughness
of the three samples was measured once and each three-dimensional square root roughness Sq (pm)
of the 20 surface was calculated. Then the mean value of the Sq values of the three samples (mean
Sq value) was calculated. The mean Sq value is preferably 6 to 9 pm. The three-dimensional square
root roughness Sq is determined by the following expression when the XY plane represents the
average planepibei £iaxi$ repreaentn2bshel wrticabairactipanandtteednearered guryg oasurface

shape is expressed by z=f(x,y): [Mathematical expression 1] Sg-1 IT 2f(x,y) dxdy LLOO XY
wherein Lx ispomegisunad leadthanbkistiregtiphabad 5 oi/ds izomensuierg &rdyth imedher y-direction.
rotati on nunber, which are properly adjusted.
[ 0051]

5 Protrusi ons on the surface of the sem conductor wafer 4
are thereby renoved and polished flatly. Thereafter, a
sem conductor device is produced therefromthrough dicing,
bondi ng, packaging etc. The sem conductor device is used in
an arithnetic processor, a nenory etc.

10
Exanpl es
[ 0052]
Descriptionw || begivenof theinventionwthexanples,
while the invention is not Iimted to description in the
15 exanpl es.
[ 0053]
[ Measurenent and Eval uation Met hod]
(Measurenent of Nunber-Average Mol ecul ar Wi ght)
A nunber - aver age nol ecul ar wei ght was nmeasur ed by GPC (a
20 Cel Perneation Chronmatography) and a val ue as neasured was
converted in terns of standard pol ystyl ene nol ecul ar wei ght,
and t he apparatus and conditions in operation were as fol |l ows:
GPC appar at us was an appar at us nanuf act ured by Shi nadzu
Corp., with Mddel Nunber of LC 10A

25 Col umtms that were used in neasurenent were ones
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Measurement conditions Measurement area: 500 pm x 500 pm (measuring length 500 pm) Scanning
speed: Scan pitch 20 pm/second Trace: 51 (10 pm pitch) 10 Measurement load: 2 mg [0057]
(Measurement of cut rate) A prepared polishing pad was bonded to a platen of a polishing
apparatus (SPP600S, manufactured by Okamoto Machine 15 Tool Works, Ltd.). Using a dresser (M
type, manufactured by Asahi Diamond Industrial Co., Ltd.), the surface of a polishing layer was
dressed under the conditions of a dressing load of 9.7 Ibf, a dressing pressure of 50 g/cm2, a platen

rotation speed@hsbapnurawabgr fFowvyater00 aoniatite,iangd @slressingwime R0t of 3@ minutes. After
completion of the dressing, a strip sample (20 mm in width x 60 mm in length) was cut out therefrom.
The thickness of thensamgle was coeasuredoat poicksidpagedrit igearyats pi2thchridtod) the central
part (15 points on one side, 30 points in total). The difference (abrasion loss) between the thickness of
non-dressed ¢&hir@igpart andthandickiesdof @agh(Reagetementpdinbdvazdcaulated, and then the
average of the differeKC{a{sa/\\llvasr ctaleculatgd TBerﬁu/t ratne is calculated from the following equation. In the
present invention, the cut rate 57is pr\é?era%ly 2 pmfpnin'ute or more, and more preferably 2 to 3

pm/minute. Cut rate (RNYSHREIR) raVerdsef qbr@sbqq loss/(0.5 x 60)

An injection quantity was 40 ul.

A colum tenperature was 40°C.

An el uent was tetrahydrofuran.

[ 0054]
10 (Measurenent of specific gravity)

Det erm ned according to JI S Z8807-1976. A manuf act ured
non- f oamed pol yur et hane and a manuf act ur ed pol yur et hane foam
cut out in the formof a strip of 4 cnx8.5 cm (thi ckness:
arbitrary) was used as a sanple for measurenent of specific

15 gravityandleft for 16 hoursin an environment of atenperature
of 23+2°C and a hum dity of 50%5% Measurenent was conduct ed
by using a specific gravity hydroneter (manufactured by
Sartorius Co., Ltd).

[ 0055]

20 (Measurenent of hardness)

Measur ement i s conduct ed accordi ngto JI SK6253-1997. A
manuf act ur ed non-foamed pol yur et hane and a manuf act ur ed
pol yur et hane foamcut out in a size of 2 crmx2 cm (thickness:
arbitrary) was used as a sanpl e f or neasur enent of hardness and

25 left for 16 hours in an environnment of a tenperature of 23+2°C
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[0058] 10(Evaluation of scratches) Evaluation of scratches was carried out by using a polishing
apparatus SPP600S (manufactured by Okamoto Machine Tool Works, Ltd.) with use of a prepared
polishing pad. After polishing an 8-inch silicon wafer having a 1 pm-thick thermal 15 oxide film formed
thereon under the following conditions, the number of defects of 0.19 to 2 pm in the wafer was
measured at an EE (edge exclusion) of 5 mm by using a surface defect detector (Surf Scan SP] TBI,
manufactured by KLA-Tencor Japan, Ltd.). The polishing conditions were as follows: a silica slurry ( S

S1 2, 20 manyfaciurrehbyiGapel wasasitied at a i raie bl 5 BYLR Bk durignpelishing, the

polishing load was 350 g/cm2, the polishing platen rotation speed was 35 rpm, and the wafer rotation
speed was 30vgira. f008HH 2BIMERsLasnian of lawedaddipokiskisg sedtd)m or Messirerdent of

average polishing speed was carried out t&usina a polishing apparatus SPP600S (manufactured by
Okamoto Madl#h8R&Ht WEBHE', Ltd'S ¥hth [b&3F Asepared BblisREYaRE AR 8dnbi silicon wafer

having a 1 pm:thick thermal oxide film 5 formed thereon was polished for, one,minute under the
following con(}jﬁ ,8H§‘_S 5 g%%'v(\%r{ in&gi'g’. ZFL {aégiaé’\éa BoHsSr%iﬁwg?s%eré%av?/gg %abc%rléjtré%sf?c')m the film

thicknesssmeagigiegh at specific 73 points on the wafer after the polishing. The thickness of the oxide
film was measured with use of an Interference type film 10 thickness measuring apparatus

(manufactured NpaOtsukeehtecsfonies Cacd-tegudhedsdlisting eppditiops)were as follows:a silica slurry
(SS12, manufacturedby Cabot) was added at a flow rate of 150 ml/minute during polishing, the

polishing load was 390 gfcep2y e wellshiiy ptateadowripnbssetatiniag 35 pbapatn afd the wafer
rotation spee%(\)/\llailssﬁci)rrlgrr;p[ggfgl us ( SPP600S, manufact ured by Okanot o Machi ne
Tool Wirks, Ltd.). Using a dresser (Mtype, manufactured by
10 Asahi Dianond Industrial Co., Ltd.), the surface of a polishing
| ayer was dressed under the conditions of a dressing pressure
of 50 g/cnf, a platen rotation speed of 35 rpm a water flow
of 200 m/mnute, and a dressing tine of 30 mnutes. After
conpl etion of the dressing, at the central position in the
15 radial direction of the polishing pad, three sanples (20 nm x

20 mm) were cut at intervals of 120°. Using a stylus
profil ometer (P-15, manufactured by KLA Tencor Japan Ltd.),
each surface roughness of the three sanpl es was neasur ed once
and each t hr ee- di mensi onal squar e root roughness Sq (um of the
20 surface was cal cul ated. Then the nmean val ue of the Sq val ues
of the three sanpl es (nean Sq val ue) was cal cul ated. The nean
Sqvalueis preferably 6to 9 um Thethree-di nensional square
root roughness Sqi s det erm ned by t he fol | ow ng expr essi on when
t he XY pl anerepresentstheaverage pl ane, the Z-axi srepresents

25 thevertical direction, andthe neasured curve of surface shape
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Example ] To a vessel were added 1229 parts by weight of toluene diisocyanate (a mixture of
toluene 2,4-diisocyanate/toluene 202,6-diisocyanate = 80/20), 272 parts by weight of 4,4'-
dicyclohexylmethane diisocyanate, 1901 parts by weight of polytetramethylene ether glycol with a
number average molecular weight of 1018, and 198 parts by weight of diethylene glycol, and the
mixture was allowed to react at 70C for 4 hours to obtain 25 an isocyanate-terminated prepolymer.
One hundred parts by weight of the prepolymer and 10 parts by weight of a polymerized
1,6-hexamethyderedilsesyanatsy(Sumn{juley)-3300 (isocyanurate type) manufactured by Sumika Bayer
Urethane Co., Ltd.) were mixed in a planetary mixing and defoaming apparatus and defoamed. 5 After
that, 32.9 partdvby hesighi ofad, 46xEthgieinebisib-chloroaniline) which had been melted at 120C was
added to the mixture and mixed in the planetary mixing and defoaming apparatus, and then defoamed
to prepare a pQlyur thanﬁm Y tega}égomposition. The composition was 10 poured into an open
ngthland witth” %5 mmin depth) (casting vessel) and post curing was

mold (GOO mirr in engt
performed at 100C for 16 hours to obtain a non-foamed polyurethane sheet. The surface of the sheet

was then buffggaigh 4 huffing machine (manyReied BYAMIBES) aniikthg gheethaga thickness of

1.27 15 mm. As a result, the sheet had adjusted thickness accuracy. The buffed sheet was punched
out to forgna digc wdthaa eiapatdarmy 6leam: Rndrproressingi ofasricentric circular grooves each with a
width of 0.25 mm and a depth of 0.40 mm at a groove pitch of 1.50 mm was performed on the surface
of the sheet udhap arangrdoviegenddhime (manufactured by Techno) so that a polishing layer was
obtained. A double-faced adhesive tape (Double Tack Tape manufactured by SEKISUI CHEMICAL
CO., LTD.) whk ddnoerbttharseffacetss the polkPihgayeresspositBdol tRE#rboPed suffhce using a

laminator. The surface of a corpna-treated 25 cushion layer (Toraypef (0.8 pm-thick polyethylene
foam) Scanni ng speed: Scan pitch 20 umgecénd ypef (0.8 p polyethy

Trace: 51 (10 um pitch)
10 Measurenent |oad: 2 ny
[ 0057]
(Measurenent of cut rate)
A prepared polishing pad was bonded to a platen of a
pol i shing appar at us ( SPP600S, manufact ured by Okanot o Machi ne
15 Tool Wrks, Ltd.). Using a dresser (Mtype, nmanufactured by
Asahi Di anond I ndustrial Co., Ltd.), the surface of a polishing
| ayer was dressed under the conditions of a dressing | oad of
9.7 1bf, adressingpressureof 50g/cnf, aplatenrotationspeed
of 35 rpm a water flowof 200 M/ m nute, and a dressing tinme
20 of 30mnutes. After conpletionof thedressing, astripsanple
(20 mMmin width x 610 nmin | engt h) was cut out therefrom The
t hi ckness of the sanple was neasured at points spaced at
i nterval s of 20 nmfromthe central part (15 poi nts on one si de,

30 points in total). The difference (abrasion |oss) between
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manufactured by bray Industries, Inc.) was buffed. The buffed cushion layer was bonded to the
double-faced adhesive tape using a laminator. Another double-faced adhesive tape was also bonded
to the other side of the cushion layer using a laminator 5 so that a polishing pad was prepared. [0061]
Example 2 A polishing pad was prepared in the same manner as in Example 1, except that in
Example 1, the addition amount of 10 Sumijule N-3300 was changed to 5 parts by weight from 10
parts by weight and the addition amount of 4,4'-methylenebis(o-chloroaniline) was changed to 29.7
parts by weighh#am 32k eestobynueighi.966a] ¢e fixeanpigadt andAtpiishing paskwast prepared in
the same manner as in Example 1, except that in Example 1, 10 parts by weight of a polymerized
1,6-hexamettsieie nHigs vy anatet (Painijtlevs 32aI0¢ birke tip@ntidridacture v Sageilet Bayer
Urethane Co., Ltd.) 20 as an isocyanate-modified body was used in place of Sumijule N-3300, and the
addition amodht& Mfi'%@ﬂﬁﬁén‘é%%?@'cﬁlﬂrééﬁmne)ﬁ?é‘s%ﬂaﬁ@é& e SR Y& 5 WERYRE from 32.9

parts by Welgphéofocgﬁ] gv?n cr:]‘dr% %raattllvgnljixamplteh% present invention, thecut rate

5 is preferably 2 ymmnute or nore, and nore preferably 2 to 3
unt m nut e.
Cut rate (um m nute) = average of abrasion | oss/ (0.5 x
60)
[ 0058]
10 (Evaluation of scratches)
Eval uati on of scratches was carried out by using a
pol i shing appar at us SPP600S ( manuf act ured by Okanot o Machi ne
Tool Works, Ltd.) wi th use of a prepared polishing pad. After
pol i shing an 8-inch silicon wafer having a 1 umthi ck t hernal
15 oxide filmformed thereon under the fol |l owi ng conditions, the
nunber of defects of 0.19 to 2 umin the waf er was neasured at
an EE (edge excl usi on) of 5 nmby usi ng a surface def ect det ect or
(Surf Scan SP1 TBI, manufactured by KLA- Tencor Japan, Ltd.).
The poli shingconditionswereasfollows: asilicaslurry (SS12,
20 manuf act ured by Cabot) was added at afl owrate of 150 m / m nute
during polishing, the polishing |oad was 350 g/cnf, the
polishing platen rotation speed was 35 rpm and the wafer
rotati on speed was 30 rpm
[ 0059]

25 (Measurenent of average polishing speed)
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A polishing pad was prepared in the same manner as in Example 1, except that in Example 1,
Sumijule N-3300 was not added and the addition amount of 4,4'-methylenebis(o-chloroaniline) was
changed to 26.6 parts 5 by weight from 32.9 parts by weight. [0064] Comparative Example 2 A
polishing pad was prepared in the same manner as in Example 1, except that in Example 1, the
addition amount of 10 Sumijule N-3300 was changed to 35 parts by weight from 10 parts by weight,
and the addition amount of 4,4'-methylenebis(o-chloroaniline) was changed to 48.8 parts by weight

from 32.9 parts by waight [Peaehi5 diomperalie pspmedy speéd awesselrwerdadded 1229 parts
by weight of toluene diisocyanate (a mixture of toluene 2,4-diisocyanate/toluene 2,6-diisocyanate =
80/20), 272 phstiby we@npd)ﬁ 4 Ar-dicyelpherylose SRIPENISdoyamate,cl 0 grhhg ikasighof 20
polytetramethylene ether g col with a number average molecular weight of 1018, and 198 parts by

weight of diet 'e”@y-E%P aNg@ ke mhdtre wWid RiBRRPtod iR RR7RE RE! )4 ﬂ?ﬂ'u’ﬂg B%btain an

isocyanate- termlnated re mer. One hupdred parts by We ht of the mer, 20 parts by weight
of a polymeriZ&i &5 1'% é@(il}'/n%?ﬁy?@% fiis Eyéﬂgt@(éw §id! m‘r‘ééc?t?f ﬁuf?ﬁe tyd8)

manufaciireq By r%ﬁ“i‘??e?é%ﬁr\}\ﬁ@t%ﬂ? SR alidy o RGeS, HMéIYet%é 6 P'&ﬁpﬂgfased
surfactant (SE-]92, manufactured by Dow Corning Toray Silicone Co. , Ltd.) were added
polymerizatiopoiesisel and mixgsl, sinsliine mixLEe Was aver age pol i shing speed was
calculated fromthe filmthickness neasured at specific 73
poi nts on the wafer after the polishing. The thickness of the
oxide fil mwas neasured with use of an interference type film
10 thickness neasuring apparatus (manufactured by O suka
El ectronics Co., Ltd.). The polishing conditions were as
follows: asilicaslurry (SS12, manuf act ur ed by Cabot ) was added
at aflowrate of 150 m / m nute during polishing, the polishing
| oad was 350 g/ cnf, the polishing platen rotation speed was 35
15 rpm and the wafer rotation speed was 30 rpm
[ 0060]
Exampl e 1
To a vessel were added 1229 parts by weight of toluene
di i socyanate (a m xture of toluene 2,4-diisocyanate/tol uene
20 2,6-diisocyanate = 80/20), 272 parts by weight of 4,4'-
di cycl ohexyl net hane diisocyanate, 1901 parts by wei ght of
pol yt et ranet hyl ene et her gl ycol wi t hanunber average nol ecul ar
wei ght of 1018, and 198 parts by wei ght of diethyl ene glycol,
andthe m xturewas al l onedtoreact at 70°Cfor 4 hours to obtain

25 an isocyanate-term nated prepolyner. One hundred parts by
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5 adjusted to 80C, and then defoamed under reduced pressure. The mixture was vigorously agitated
at a rotation number of 900 rpm for about 4minutes with agitation blades so that bubbles were
incorporated into the reaction system. To the reaction system was added 39.3 parts by weight of 10
4,4'-methylenebis(o-chloroaniline) that had been melted at 120C in advance. The mixture liquid was
agitated for about 70 seconds and then poured into a pan type open mold (casting vessel). At the time
when the mixture liquid lost fluidity, it was put into an oven and post-cured at 100C for 16 hours 15 to
obtain a polyuiethgnedpamdlpckpbhg pelyareilengdeam bjook hgatedfababely BOG wes sliced with a
slicer (VGW-125, manufactured by AMITEC) to obtain a polyurethane foam sheet. The surface of the
sheet was théeh bufied avigt A\ ugiegdinbshiteatmaeufastoreédibg AMITECT] untcyhenshiedtehada
thickness of 1.27 20 mm. As a result, the sheet had adjusted thickness accuracy. The buffed sheet

was punched!o{R§d fORRY RS Withth Bansetdh 'R 6320R! albi§3rBaBSsifg-of dehnehti€Eifcular grooves

each with a Widt)r(1eo Ithg rgnaqu%? d(rerpg(hl %f OaArf]O e a{tﬂl a gﬁove gitctg of 1.58 unwas gerformed on
the surface of the sheet uglng a é’roovinggmac%lne (Omanu Q0P %yulsegﬂnoqlso e a polishing

layer Wasjobtgw Tthr_% a @@is@ir@p@@ W3S Qéqz%zmeddp the same manner as in Example 1. [0066]
[Table 1] gravity Specifichardness D (degreé)

4, 4" -met hyl enebi s(o-chl oroaniline) which had been nelted at
120°Cwas added to the m xture and m xed i n t he pl anetary m xi ng
and defoam ng apparatus, and then defoaned to prepare a
pol yuret hane raw material conposition. The conposition was

10 poured into an open nold (800 mmin I ength and width and 2.5
mmin depth)(casting vessel) and post curing was perfornmed at
100°C for 16 hours to obtain a non-foamed pol yur et hane sheet .
The surface of the sheet was then buffed wi th a buffing machine
(manuf actured by AM TEC) unti | the sheet had athi ckness of 1.27

15 mm As aresult, the sheet had adjusted thickness accuracy.
The buf f ed sheet was punched out to forma disc with a di anmeter
of 61 cm and processing of concentric circular grooves each
with awdthof 0.25 mmand a depth of 0.40 mmat a groove pitch
of 1.50 nmwas performed on the surface of the sheet using a

20 groovi ng machi ne (manufact ured by Techno) so that a poli shing
| ayer was obt ai ned. A doubl e-faced adhesi ve t ape (Doubl e Tack
Tape manuf act ured by SEKI SU CHEM CAL CO., LTD.) was bonded to
t he surface of the polishing | ayer opposite to the grooved

surface using a lamnator. The surface of a corona-treated

25 cushion layer (Toraypef (0.8 umthick polyethyl ene foan,
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Three-dimensional square root roughness Mean Sq value (gm) Cut rate (gm/minute) Scratch (hnumber)
Average polishing speed (angstrom/minute) Example 1 1.1 73.5

manuf act ur ed by Toray I ndustries, Inc.) was buffed. The buffed
cushi on | ayer was bondedt ot he doubl e-faced adhesi ve t ape usi ng
a lamnator. Another doubl e-faced adhesive tape was al so
bonded to t he ot her si de of the cushion | ayer using alam nator
5 so that a polishing pad was prepared.
[ 0061]
Exanpl e 2
A polishing pad was prepared in the sane manner as in
Exanpl e 1, except that in Exanple 1, the addition anount of
10 Sum jule N-3300 was changed to 5 parts by weight from10 parts
by wei ght and the addition anmount of
4, 4' - et hyl enebi s(o-chl oroaniline) was changed to 29.7 parts
by wei ght from 32.9 parts by wei ght.
[ 0062]
15 Exanple 3
A polishing pad was prepared in the sane manner as in
Exanpl e 1, except that in Exanple 1, 10 parts by wei ght of a
pol yrmeri zed 1, 6- hexamet hyl ene dii socyanate (Sum jul e N 3200,
bi uret type, manufactured by Sum ka Bayer Urethane Co., Ltd.)
20 as an isocyanate-nodified body was used in place of Sumjule
N- 3300, and the addition amount of
4, 4" - met hyl enebi s(o-chl oroaniline) was changed to 33.2 parts
by wei ght from 32.9 parts by wei ght.
[ 0063]

25 Conparative Exanple 1
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7.6 2.8 32 2100 Example 2 1.1 70.5 6.5 2.1 40 2040 Example 3 1.1 73.0

10

15

20

25

A polishing pad was prepared in the sane manner as in
Exanpl e 1, except that in Exanple 1, Sum jul e N-3300 was not
added and the addition anount of
4, 4" - met hyl enebi s(o-chl oroaniline) was changed to 26.6 parts
by wei ght from 32.9 parts by wei ght.

[ 0064]
Conpar ative Exanple 2

A polishing pad was prepared in the sane manner as in
Exanpl e 1, except that in Exanple 1, the addition anount of
Sum j ul e N- 3300 was changed to 35 parts by weight from10 parts
by wei ght, and the addition amount of
4, 4' -met hyl enebi s(o-chl oroaniline) was changed to 48.8 parts
by wei ght from 32.9 parts by wei ght.

[ 0065]
Conpar ati ve Exanple 3

To a vessel were added 1229 parts by weight of toluene
di i socyanate (a m xture of toluene 2,4-diisocyanate/tol uene
2,6-diisocyanate = 80/20), 272 parts by wei ght of
4, 4' -di cycl ohexyl nmet hane di i socyanate, 1901 parts by wei ght of
pol yt et ranet hyl ene et her gl ycol wi t hanunber average nol ecul ar
wei ght of 1018, and 198 parts by wei ght of diethylene glycol,
andthe m xturewas al l onedtoreact at 70°Cfor 4 hours to obtain
an i socyanate-term nated prepolyner. One hundred parts by
wei ght of the prepol ynmer, 20 parts by wei ght of a pol yneri zed

1, 6- hexanet hyl ene di i socyanate (Sum jul e N-3300 (i socyanurate
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7.5 2.7 30 2080 Comparative Example 1 1.1 69.0 5.1 0.8 73 1800 Comparative Example 2 1.1 82.0

10

15

20

25

t ype) manuf act ured by Sum ka Bayer Ur et hane Co., Ltd.), and 3.6
parts by wei ght of a silicon-based surfactant (SH 192,
manuf act ur ed by DowCor ni ng Toray Si |l i cone Co., Ltd.) were added
to a polynerization vessel and m xed, and the m xture was
adj ust ed t 0 80°C, and t hen def oaned under reduced pressure. The
m xt ure was vigorously agitated at a rotation nunber of 900 rpm
for about 4 mnutes with agitati on bl ades so that bubbl es were
i ncorporatedintothe reaction system Tothe reaction system
was added 39.3 parts by weight of

4, 4" -nmet hyl enebi s(o-chl oroaniline) that had been nelted at
120°C i n advance. The mixture liquid was agitated for about
70 seconds and then poured into a pan type open nold (casting
vessel). At the tine when the mxture liquid lost fluidity,
it was put into an oven and post-cured at 100°C for 16 hours
to obtain a pol yurethane foam bl ock. The pol yuret hane foam
bl ock heat ed at about 80°C was sliced with a slicer (VGM125,
manuf act ured by AM TEC) to obtain a pol yur et hane foam sheet.
The surface of the sheet was then buffed wi th a buffing machine
(manuf actured by AM TEC) unti |l the sheet had athi ckness of 1.27
mm As a result, the sheet had adjusted thickness accuracy.
The buf f ed sheet was punched out to forma disc with a di anmeter
of 61 cm and processing of concentric circular grooves each
with awdth of 0.25 mmand a depth of 0.40 nmat a groove pitch
of 1.50 nmwas performed on the surface of the sheet using a

gr oovi ng machi ne (manuf actured by Techno) so that a poli shing
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5.5 4.0 310 1850 Comparative Example 3 0.86 61.0 11.0 3.4 100 2100 5 DESCRIPTION OF
REFERENCE SIGNS

| ayer was obt ai ned. Then, a polishing pad was prepared in the

same manner as in Exanple 1.

[ 0066]
[ Tabl e 1]
Thr ee- di nensi onal -
Specificj d[:]ess square root Cut rate |Scratch A"eraggpgg:j' shing
gravity (degr ee) Nbanrggg\’/r:arllises( ) (un i nut e) (nunber) (angst r o mi nut e)
Example 1 1.1 73.5 7. 2.8 32 2100
Exanpl e 2 1.1 70.5 6.5 2.1 40 2040
Exanpl e 3 1.1 73.0 7.5 2.7 30 2080
Conpar at i ve
Exanpl e 1 1.1 69.0 5.1 0.8 73 1800
Conpar ati ve
Exanpl e 2 1.1 82.0 5.5 4.0 310 1850
Comparative o gg | 1.0 11.0 3.4 100 2100
Exanpl e 3

DESCRI PTI ON OF REFERENCE S| GNS
[ 0067]
1: Polishing pad (polishing |ayer)
2: Polishing platen
10 3: Polishing agent (slurry)
4: (Cbject to be polished (sem conductor wafer)
5: Supporting stand (polishing head)

6, 7: Rotary shaft
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[0067] 1: Polishing pad (polishing layer) 2: Polishing platen 103: Polishing agent (slurry) 4: Object to
be polished (semiconductor wafer) 5: Supporting stand (polishing head) 6, 7: Rotary shaft CLAIMS
1. A polishing pad having a polishing layer comprising a non-foamed polyurethane, wherein the
non-foamed polyurethane 5 is a reaction cured body of a polyurethane raw material composition
containing an isocyanate-terminated prepolymer obtained by reacting a prepolymer raw material
composition containing a diisocyanate, a high-molecular-weight polyol and a low-molecular-weight
polyol; an isocyanate modified body 10 polymer@eal psadding three or more diisocyanates; and a
chain extender, and the addition amount of the isocyanate-modified body is 5 to 30 parts by weight
with respect to 100 parts by weight of the isocyanate-terminated prepolymer. 152. The polishing pad
according to claim 1, whereln the high-molecular-weight polyol is a polyether polyol having a
1. A polishing pad having a pol'i shing |ayer conprising
a non- f oaned pol yur et hane, wherei nthe non-foaned pol yur et hane
5 is a reaction cured body of a polyurethane raw materi al
conposition containing an isocyanate-term nated prepol yner
obtai ned by reacting a prepolyner raw material conposition
cont ai ni ng a di i socyanate, a hi gh-nol ecul ar -wei ght pol yol and
a | ow nol ecul ar-wei ght pol yol; an isocyanate nodified body
10 polynerized by addi ng three or nore diisocyanates; and a chain
extender, and the addition anmount of the isocyanate-nodified
body is 5 to 30 parts by weight with respect to 100 parts by

wei ght of the isocyanate-term nated prepol yner.

15 2. The polishing pad according to claiml1, wherein the
hi gh- nol ecul ar - wei ght polyol is a polyether polyol having a
nunber average nol ecul ar wei ght of 500 to 5000, and the
di i socyanates i s tol uene di i socyanat e and di cycl ohexyl net hane

di i socyanate.

20
3. The polishing pad according to claiml1, wherein the
i socyanate-nodi fied body is a hexamet hyl ene
di i socyanat e-nodi fi ed body of i socyanurate type and/ or bi uret
t ype.
25
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number average molecular weight of 500 to 5000, and the diisocyanates is toluene diisocyanate and
dicyclohexylmethane diisocyanate. 20 3. The polishing pad according to claim 1, wherein the
isocyanate-modified body is a hexamethylene diisocyanate-modified body of isocyanurate type and/or
biuret type. 25 4. The polishing pad according to claim 1, wherein the non-foamed polyurethane
has an Asker D hardness of 65 to GO degrees. 55. The polishing pad according to claim 1, wherein
the cut rate is 2 pm/minute or more. 6. A method for producing a polishing pad, comprising the
step of mixing a first gompanReaandainitg sde 3¢ deris He byoveightmfan igasnyanatemeodified body
polymerized by adding three or more diisocyanates with respect to 100 parts by weight of an
isocyanate-tendindted prdpolyinyer aitaarel bpseactinds kgire polyatsiness neftefial ¢@mPosition
containing a diisocyanate, a high-molecular-weight polyol and a low-molecular-weight 15 polyol, with a
second compBREhEESntaining a chain extender; and curing the mixture to prepare a non-foamed
polyurethane. 7. A method for producing a semiconductor device, comprising the step of
polishing the surface of a semiconductor 20 wafer by using the polishing pad according to claim 1.

5 5. The polishing pad according to claiml1, wherein the

cut rate is 2 unim nute or nore.

6. A nethod for producing a polishing pad, conprising
the step of mxing a first conponent containing 5 to 30 parts
10 by wei ght of an i socyanate-nodified body pol yneri zed by addi ng
t hree or nore dii socyanates with respect to 100 parts by wei ght
of an i socyanate-term nated prepol ynmer obtai ned by reacting a
prepol ymer rawmat eri al conposition containingadiisocyanate,
a hi gh-nol ecul ar - wei ght pol yol and a | ow nol ecul ar-wei ght
15 polyol, with a second conmponent containing a chain extender;

and curing the m xture to prepare a non-foanmed pol yuret hane.
7. A method for producing a sem conductor device,

conpri sing the step of polishingthe surface of asem conduct or

20 wafer by using the polishing pad according to claim 1.
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