DESCRIPTION LAMINATE POLISHING PAD TECHNICAL FIELD [0001] The present invention
relates to a laminate polishing pad by which the planarizing processing of optical materials such as
lenses, reflecting mirrors and the like, silicon wafers, glass substrates for hard disks, aluminum
substrates, and materials requiring a high degree of surface planarity such as those in general metal
polishing processing can be carried out stably with high polishing efficiency. The laminate polishing
pad of the present invention is used particularly preferably in a process of planarizing a silicone wafer,
and a device having an oxide layer, a metal tﬁ%ﬁ{ﬂﬁi ldgf formed on a silicon wafer, before
lamination and formation of the oxide layer, etal layer or the like. BACKGROUND ART [0002]

Production of a semiconductor devaA’RX%ﬁ% %ﬂPH&irtgA‘ﬁ" electroconductive film on the

surface of a wafer to form a wiring layer b graphy, 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 thgse-piQiPSAIN leceptyears, processing for fine wiring and multilayer wiring is advancing for
the purpose of higher integration of semiconductor integrated circuits, and accordingly techniques of
planarizing ppaggven surface of a wafer have become important.

The present inventionrelatestoal am nate polishing pad
by whi ch the pl anari zi ng processi ng of optical nmaterials such
as lenses, reflecting mrrors and the like, silicon wafers,
gl ass substrates for hard disks, alum num substrates, and
mat eri al s requiring a hi gh degree of surface planarity such as
those i n general netal polishing processing can be carri ed out
stably with high polishingefficiency. Thelam nate polishing
pad of the present invention is used particularly preferably
i naprocess of planarizingasiliconewafer, and adevi ce havi ng
an oxide layer, a netal |ayer or the like fornmed on a silicon
waf er, before | am nati on and formati on of the oxi de | ayer, the

nmetal |ayer or the like.

BACKGROUND ART
[ 0002]

Production of a sem conductor devi ce i nvol ves a step of
form ng an el ectroconductive filmon the surface of a wafer to
forma wiring |l ayer by photolithography, etching etc., a step
of formnganinterlamnar insulatingfilmonthewringlayer,

etc., and an uneven surface nmade of an el ectroconductive



[0003] As the method of planarizing an uneven surface of a wafer, a CMP method is generally
used. CMP is a technique wherein while the surface of a wafer to be polished is pressed against a
polishing surface of a polishing pad, the surface of the wafer is polished with slurry having abrasive
grains dispersed therein. As shown in Fig. 1, a polishing apparatus used generally in CMP is provided
for example with a polishing platen 2 for supporting a polishing pad 1, a supporting stand (polishing
head) 5 for supporting a polished material (wafer) 4, a backing material for uniformly pressurizing a

fer, and hani f feedi brasive. Th lishi d 1 is.fitted with th lishi I
2 or exarmIEVEL b o Wit (e 8 Bl BN 5 A g SHlcs & provided

with rotating, sh 6 7 respectiyel arg. ar ch that the poljshing p d the
polished_ mg)tﬁr_igil'}, b%ffo?ﬁic _a_r\ée s@%rte%%jatrﬁ\%ﬁg ;%J[re%%%bsgc_ﬁo?eé;%] r}gthg% %rha%?_supporting
stand 5 is provided With pressyrizingmechaniam far pushing dhe pofisher mategolé @gaipst the
polishing pad 1. [0004] Conventional polishing pads for use in high-precision polishingare

generally prastuced ¢IsE1er poslyussthang framisheel liifPBHNaEls SHER drRplvirgthane foam sheet
has insufficient cushioning properties and therefore can hardly apply uniform pressure to the entire

surface of g watejr twoegltit heainig) leeal-alesarizatingl perfesnanceids aengralnthereforg a soft
cushion layer is additionally provided on the back side of such a polyurethane foam sheet, and the
resulting lammaie @obshisgphdde uséd domadlishinga{@00%¢ c ondnfoptanat@ht, conventional laminate
polishing pads, which have layers bonded together with an adhesive or a pressure-sensitive adhesive,
have a prodl&®Aad]which peeling or displacement is more likely to occur between the layers during
polishing. [0006] For example, to prevent peeling of the central region of an upper layer from an
intermediate layer dert A erREhOsk 9 dYAiBa fiohh BARSSsETehy BEHerd6oPfedip¥dtaling in the
diametrical direction, there is proposed a chemical mechanical polishing (CMP) pad including: an

upper layerdfdde B dirgengtcital ¥Us &thgle GMTdrnadyRe HH s MBETE: Y.y tht is for

blocking pepﬁteratsl%r} P];l%eSIuorFy %n(\jNQ %rant 0 be polished is pressed against a

pol i shing surface of a polishing pad, the surface of the wafer
is polished with slurry having abrasive grains dispersed
therein. As shown in Fig. 1, a polishing apparatus used
generallyinCMPi s provided for exanpl ew th a polishing pl aten
2 for supporting a polishing pad 1, a supporting stand
(pol i shing head) 5 for supporting a polished material (wafer)
4, a backing material for uniformy pressurizing a wafer, and
a mechani sm of feeding an abrasive. The polishing pad 1 is
fitted wwth the polishing platen 2 for exanple via a

doubl e-si ded tape. The polishing platen 2 and the supporting
stand 5 are provided with rotating shafts 6 and 7 respectively
and are arranged such t hat the polishing pad 1 and t he pol i shed
material 4, both of which are supported by them are opposed
to each other. The supporting stand 5 is provided with a

pressuri zi ng mechani smfor pushing the polished material 4



upper surface bonded to the upper layer with an adhesive; and a lower layer that possesses cushion
properties and has an upper surface bonded to the intermediate layer with an adhesive, wherein the
intermediate layer and the lower layer are fixed to each other at acircumference region but not fixed at
acentral region (Patent Document 1). [0007] To prevent irregularities caused by folding when a
shearing force is applied between a tape and a polishing layer to cause lateral slip, which cannot be
absorbed at the central part of the polishing layer, there is proposed a polishing pad including a
polishing layer having circulalr.sli and/or a circular hole, which has a diameter equal to 3 to 30% of
the diametét Gt the bo%h‘?né) Babl% ¢ cBﬁgce Fic with the polishing pad (Patent Document 2). [0008]
To prevent Eﬁﬁ between a polishing layer and a backing layer, there is proposed a polishing pad
including a polishing layer, a backing layer that supports the polishing layer, and a pressure-sensitive

adhesive layer with #{cla g Bﬂlgﬁhi%ﬁyghpﬂg tib%ggclfiag layues are, bﬁpaﬁd ;5‘?%95“‘%“ yyherein the

polishing layer has a through hole formed at a céntral part, and the pressuré-sensitive adhesive layer

is placed omawhale sicuméergapr Fegiry opihripelishinglaygr 6N DPeumsAb3) §e0R91 o

prevent peeling between a polishing layer and a backing layer, there is proposed a polishing pad
including a phtshing laydroathackingl Ipyersthehsuppaits/theeaighiegflayen andex priegsure-sensitive
adhesive layer with which the polishing layer and the backing layer are bonded together, wherein the
polishing layeshds adirgrihrougbHicaiforgnqrt ape cenieal @ary thééaekiog dayarmasaa dégond
through hole formed at a central part, and the pressure-sensitive adhesive layer is placed on a whole
circumfererfiefregiom of tepplisisisgy fay/doPdert Mdouensnr 4)afB0d] a wafTerprevieatigipolishing
layer from peeling from a supporting plate when a slurry affects an adhesive layer, there is proposed a
polishing pad intaglihd: EdiseshapBl pdAshiAgIAyE HE&ATPA PRIMERY of tArdRteidks formed from
the front surface to the back surface; an adhesive layer provided only on a part of the back surface of
the polishingN&y & Aheref #Y paFUSSELRot AXFE the BAStigH RERE! XnBrLYisE&A Qe d R8pporting

pate having  flt uface bONJG0 100 ek SHIR LN ARLE S, RUET AT L ARy ver

| am nate polishing pad is used for polishing.
[ 0005]

Unfortunately, conventional |am nate polishing pads,
whi ch have | ayers bonded together with an adhesive or a
pressure-sensitive adhesive, have a problemin which peeling
or displacenent is nore likely to occur between the |ayers
during polishing.

[ 0006]

For exanpl e, to prevent peeling of the central regi on of
an upper layer froman internedi ate | ayer even when stress is
applied froma dresser or any other tool reciprocating inthe
dianetrical direction, thereis proposed achem cal nechani cal
polishing (CWP) pad including: an upper |ayer nade of a
polishing material as a single uniformlayer; an internedi ate

| ayer that is for bl ocking penetration of a slurry and has an



If gas is produced by a reaction between a slurry and a pressure-sensitive adhesive layer, a polishing
layer may peel from a backing layer, and bulging may occur on the circumference of an
end-point-detection window of the polishing layer. In order to prevent that, there is proposed a
polishing pad having a two-layer structure including a backing layer to be bonded to a platen and a
polishing layer bonded to the upper side of the backing layer, wherein a gas-discharge path
communicating with the outside is formed in part of the backing layer (Patent Document 6). [0012]

T I bl hich a sl I ' h-h k It f
ight 10 pac SAELOR 1 STHIOHA) BB L E PUBIE W WEn Bt AU Sheto Bl

h d I
petwoen e bR Sl B hG Eck SCrLE gt § e e LA 4R T ol and
the side sudage gitbenalighinoiRad (Rateni Recumeat 0 ORI wi + RodpRkelgapy ko remove a

semiconductor wafer after the completion of polishing, to reduce the necessary amount of a polishing

agent, and {ghadsicR dagsafaie avefitipe thgjRis RIKROSAE 4 BQIéh”ICh%@I having iadagge number
of holes for holding a polishing agent; and a groove formed on the side opposite to the side for

polishing an ekieeH Batest RecaroencB{@tdce r egiasa isualseaRrepossd atpalsbing pad that has
a groove formed on the back side so that the time for replacement of the pad can be identified when

the groove rsegypmse( Pyt arasidoaieapad)during polishing (Patent Document 9). [0015] To
stabilize polishing rate and maintain uniformity and flatness, there is proposed a polishing pad having
grooves forh{@0a1 both of the surface for polishing an object and the opposite surface (Patent
Document 10).
To prevent irregularities caused by folding when a

shearing force is applied between a tape and a polishing | ayer

to cause |l ateral slip, which cannot be absorbed at t he central

part of the polishing |layer, thereis proposed a poli shing pad

i ncluding a polishing layer having a circular slit and/or a

circular hole, which has a dianeter equal to 3 to 30%of the

di aneter of the polishing pad and is concentric with the

pol i shing pad (Patent Docunent 2).

[ 0008]

To prevent peel i ng bet ween a pol i shingl ayer and a backi ng

| ayer, there is proposed a polishing pad including a polishing

| ayer, a backing |l ayer that supports the polishing | ayer, and

a pressure-sensitive adhesive | ayer with which the polishing

| ayer and t he backi ng | ayer are bonded toget her, wherein the

polishing | ayer has a through hole forned at a central part,

and t he pressure-sensitive adhesive | ayer i s placed on a whol e

ci rcunference region of the polishing | ayer (Patent Docunent

3).



[0016] To make it possible to suppress the occurrence of scratches on an object being polished
and to provide a polished surface with high surface flatness, there is proposed a polishing pad having
a surface for polishing an object, a non-polishing surface opposite to the polishing surface, and aside
surface connecting both of these surfaces, the polishing pad also having a recessed pattern on the
non-polishing surface, wherein the recessed pattern has an opening on the non-polishing surface but
does not have any opening on the side surface (Patent Document 11). [0017] Unfortunately, the
problem thal?t(fp{ggg g is more likely to occur between a cushion layer and a polishing layer with no
through hol ot been solved fully. PRIOR ART DOCUMENTS PATENT DOCUMENTS [0018]

Patent To prevent peel i ng bet ween a pol i shingl ayer and a backi ng
| ayer, there is proposed a polishing pad including a polishing
| ayer, a backing | ayer that supports the polishing | ayer, and
a pressure-sensitive adhesive | ayer with which the polishing
| ayer and the backing | ayer are bonded together, wherein the
polishing | ayer has a first through hole forned at a central
part, the backing | ayer has a second t hrough hole forned at a
central part, and the pressure-sensitive adhesive |layer is
pl aced on a whol e ci rcunference regi on of the polishing|ayer
(Patent Docunent 4).

[ 0010]

To prevent a polishing layer frompeeling froma
supporting pl ate when a slurry af fects an adhesi ve | ayer, there
i s proposed a polishing pad including: adisc-shaped polishing
| ayer having a plurality of through holes fornmed fromthe front
surface to the back surface; an adhesive |ayer provided only
on a part of the back surface of the polishing |ayer, wherein
the part does not have the through holes; and a di sc-shaped
supporting plate having a flat surface bonded to the back
surface of the polishinglayer with the adhesi ve | ayer (Patent
Docunment 5).

[0011]
I f gas is produced by a reaction between a slurry and a

pressure-sensitive adhesive | ayer, a polishing | ayer nmay peel



Document 1: JP-A-2008-53376 Patent Document 2: JP-A-2008-229807 Patent Document 3:

froma backi ng | ayer, and bul gi ng may occur onthe circunference
of an end- poi nt-detecti on wi ndow of the polishing |ayer. 1In
order to prevent that, thereis proposed a poli shi ng pad havi ng
a two-layer structure including a backing | ayer to be bonded
to a platen and a polishing | ayer bonded to t he upper side of
t he backi ng | ayer, wherein a gas-di scharge path conmuni cati ng
withthe outsideis fornedin part of the backing | ayer (Patent
Docunment 6).

[0012]

To sol ve a problemin which aslurry stays in an optical
detection through-hole to make it difficult for Iight to pass
throughit sufficiently or tosolve aprobl eminwhichpolishing
dust stays to cause scratches, there is proposed a polishing
pad i ncl udi ng a pol i shing | ayer, athrough hol e passi ng bet ween
t he polishing surface and t he back surface, and a pat h passing
bet ween t he t hrough hol e and t he si de surface of the polishing
pad (Patent Docunent 7).

[ 0013]

To make it easy to renove a sem conductor wafer after the
conpl etion of polishing, to reduce the necessary anount of a
pol i shi ng agent, and t o reduce degradati on over tine, thereis
proposed a polishing pad having: a | arge nunber of holes for
hol di ng a polishing agent; and a groove fornmed on the side
opposite to the side for polishing an object (Patent Docunent

8) .



JP-A-2007-319979 Patent Document 4: JP-A-2007-319980 Patent Document 5: JP-A-2007-266052
Patent

[ 0014]

There i s al so proposed a polishing pad that has a groove
formed on t he back side sothat thetinme for replacenent of the
pad can be identified when the groove i s exposed by abrasion
of the pad during polishing (Patent Document 9).

[ 0015]

To stabilize polishing rate and maintain uniformty and
flatness, there is proposed a polishing pad having grooves
formed on both of the surface for polishing an object and t he
opposite surface (Patent Docunent 10).

[ 0016]

To make it possible to suppress the occurrence of
scrat ches on an obj ect bei ng pol i shed and t o provi de a pol i shed
surface with high surface flatness, there is proposed a
pol i shing pad having a surface for polishing an object, a
non- pol i shing surface opposite to the polishing surface, and
a si de surface connecti ng bot h of these surfaces, the polishing
pad al so havi ngarecessed patternonthenon-polishingsurface
wherei ntherecessed patternhas an openi ng onthe non-poli shing
surface but does not have any openi ng ont he si de surface ( Pat ent
Docunent 11).

[0017]

Unfortunately, the problemthat peeling is nore likely

to occur between a cushion | ayer and a polishing |ayer with no

t hrough hol e has not been sol ved fully.



Document 6: JP-A-2009-269103 Patent Document 7: JP-A-2007-105836 Patent Document 8:

PRI OR ART DOCUMENTS

PATENT DOCUMENTS

[ 0018]
Pat ent Docunent 1: JP-A-2008-53376
Pat ent Docunent 2: JP-A-2008-229807
Pat ent Docunment 3: JP-A-2007-319979
Pat ent Docunent 4: JP-A-2007-319980
Pat ent Docunment 5: JP-A-2007-266052
Pat ent Docunent 6: JP-A-2009-269103
Pat ent Docunment 7: JP-A-2007-105836
Pat ent Docunent 8: JP-A-09-117855
Pat ent Docunent 9: JP-A-10-100062
Pat ent Docunment 10: JP-A-2002-192455

Pat ent Docunent 11: JP-A-2005-159340

SUMVARY OF THE | NVENTI ON
PROBLEMS TO BE SOLVED BY THE | NVENTI ON
[0019]
An object of the invention is to provide a | am nate
pol i shing pad having a polishing | ayer and a cushion | ayer,

whi ch resi st peeling.

MEANS FOR SOLVI NG THE PROBLEMS
[ 0020]

As a result of investigations for solving the problens



JP-A-09-117855 Patent Document 9: JP-A-10-100062 Patent Document 10: JP-A-2002-192455
Patent

descri bed above, the i nventors have found t hat t he obj ects can
be achi eved by the | am nat e pol i shi ng pad descri bed bel ow, and
have conpleted the invention.

[ 0021]

Thus, the inventionis directed to alam nate polishing
pad i ncluding: a polishing |ayer with no region passing
t her et hr ough; an adhesi ve nenber; and a cushion | ayer placed
on the polishing layer with the adhesive nenber interposed
t her ebet ween, wherei n t he back si de of the polishing|ayer has
at | east one non-adhering regi on X conti nuously extendi ng from
a central region of the polishing|layer to a peripheral end of
t he polishing | ayer, and/or the adhesive nenber has at | east
one non-adhering regi on Y conti nuously extendi ng froma centr al
regi on of t he adhesi ve nenber to a peri pheral end of t he adhesi ve
menber .

[ 0022]

It i sconsideredthat duringpolishing, aslurry supplied
tothe surface of a polishinglayer can penetrate the polishing
| ayer to reach a | ower adhesive layer. It is also considered
t hat during polishing, the tenperature of a polishing pad can
riseto about 50-70°Cduetothe friction between the polishing
| ayer and a wafer, so that not only the adhering strength of
t he adhesi ve | ayer can be reduced by heat, but al so a chem cal
reacti on can occur between the slurry and the adhesive | ayer

to produce gas i nside the polishing pad, or the solvent inthe



Document 11: JP-A-2005-159340 SUMMARY OF THE INVENTION PROBLEMS TO BE SOLVED
BY THE INVENTION [0019] An object of the invention is to provide a laminate polishing pad
having a polishing layer and a cushion layer, which resist peeling. MEANS FOR SOLVING THE
PROBLEMS [0020]

adhesi ve | ayer can be gasified by heat. It is considered that
when thereis nopathfor all owi ng gas to escape to t he out si de,
t he gas produced i nsi de t he polishing pad can stay between t he
pol i shing | ayer and t he adhesi ve | ayer, so that peeling or gas
blistering may be nore likely to occur between the polishing
| ayer and the adhesive |ayer.

[ 0023]

The inventors have found that when the back side of a
polishing |layer has at |east one non-adhering region X
continuously extending froma central region of the polishing
| ayer to a peripheral end of the polishing | ayer and/ or when
an adhesi ve nenber has at |east one non-adhering region Y
continuously extending froma central region of the adhesive
menber t o a peri pheral end of t he adhesi ve nenber as st at ed above,
gas produced i nsi de t he polishing pad can be di scharged to t he
out si de t hrough t he non- adheri ng regi on, so that peeling or gas
blistering can be effectively prevented between the polishing
| ayer and the adhesive nenber.

[ 0024]

The adhesi ve nenber may be an adhesi ve | ayer having the
non- adhering regi on Yor i ncl ude a base fi |l mand adhesi ve | ayers
provi ded on bot h si des of the base film in which the polishing
| ayer - si de adhesi ve | ayer may have t he non-adhering region Y.
The latter is preferably used to prevent a slurry from

penetrating to the cushion | ayer side and to prevent peeling

10



As a result of investigations for solving the problems described above, the inventors have found that
the objects can be achieved by the laminate polishing pad described below, and have completed the
invention. [0021] Thus, the invention is directed to a laminate polishing pad including: a polishing
layer with no region passing therethrough; an adhesive member; and a cushion layer placed on the
polishing layer with the adhesive member interposed therebetween, wherein the back side of the
polishing layer has at least one non-adhering region X continuously extending from a central region of

the polishing layer to g peripheral end of the polishing, layer, and/or the adhesive member has at least
one non-adﬁSﬁ\r/ﬁ\S?Qgﬁjﬁ? CSHRIE\'J&J%@S‘%%M%QW&Q % éjrﬁ%ﬁ 'r(\-,(&loi%f?ﬁe adhesive member to a
f

peripheral e adhesive member. [0022] It is considered that during polishing, a slurry
supplied to the surface of a polishing layer can penetrate the polishing layer to reach a lower adhesive

layer. It is also consjgered shatdiiing H@Jis,hgzg,atﬁe {ergperatyre quepgisgmq/p@q)pﬁgaise to about

50-70C due to the friction between the polishing layer and a wafer, so that not’only the adhering

strength of thegaghesiverlayehcan pairefeeedhhy heph but@so pehgiter] reaciiecameaccur
between the slurry and the adhesive layer to produce gas inside the polishing pad, or the solvent in the

adhesive layer cambagasdieddanhers. Bfis censidereg thiakwhan dleeretis noteath dersallpwing gas to
escape to the outside, the gas produced inside the polishing pad can stay between the polishing layer
and the adhdsivauiglyer hgortbat pefiegi orgas ylistaringrmey badicae ligety td na@uraidtiveen the
polishing layer and the adhesive layer. [0023]

pattern, sothat peelingor gas blisteringcan be prevented over

t he pad.

[ 0026]

The non-adhering region X or Y preferably has a total
surface area equal to 0.1 to 30% of the surface area of the
polishing layer. |If thetotal surface areais less than 0.1%
it my bedifficult to discharge, to the outside, gas produced
inawde area of the polishing pad, sothat the gas may be nore
likely to stay locally between the polishing | ayer and the
adhesive nenber. As a result, peeling or gas blistering may
occur locally between the polishing | ayer and the adhesive
menber, which may reduce the fl atness of the polishing |ayer,
so that polishing characteristics such as planarization
characteristics may tend to decrease. On the other hand, if
thetotal surfaceareais norethan30% the contact area between
t he pol i shing |l ayer and t he adhesi ve nenber may be so snal | t hat
peeling may tend to occur easily between the polishing | ayer

and t he adhesi ve nenber.

[ 0027]

11



The inventors have found that when the back side of a polishing layer has at least one non-adhering
region X continuously extending from a central region of the polishing layer to a peripheral end of the
polishing layer and/or when an adhesive member has at least one non-adhering region Y continuously
extending from a central region of the adhesive member to a peripheral end of the adhesive member
as stated above, gas produced inside the polishing pad can be discharged to the outside through the
non-adhering region, so that peeling or gas blistering can be effectively prevented between the

lishing | d dh 02 he adhesi b dh
ayer having the nof st enmiF AR OIS &ﬁ%&sssﬁq?ﬁi“ﬁfﬁéﬁﬁ?§i%%@ A0 bo
sides of thebasg g B bigh e palishing layer-side, adhesiye dayes maphave e pon;aghering

regiony. T eris pre erably used ta prevent a slurry from pene |ng t ion layer side

and to prevegt peelig BEMERT e ushian lauerand e adlbesive liee 0825 | sty

non-adhering region X or Y is preferably formed radially or in a lattice pattern. Gas produced inside the
polishing p%gan be efficiently discharged to the outside through the non-adhering region formed
radially or in a lattice pattern, so that peeling or gas blistering can be prevented over the pad. [0026]
The non-adhering region X or Y preferably has a total surface area equal to 0.1 to 30% of the surface
area of the polishing layer. If the total surface area is less than 0.1%, it may be difficult to discharge, to
the outside Hf<EQIDJDEET HEa VINGIENTE NI the polishing pad, so that the gas may be more likely to
stay locally between the polishing layer and the

[ 0028]

Inthe | am nate polishing pad of the i nvention, the back

side of the polishing |ayer has the non-adhering region X

continuously extending froma central region of the polishing

| ayer to a peripheral end of the polishing | ayer, and/or the

adhesi ve nmenber has the non-adhering region Y continuously

extending froma central region of the adhesive nenber to a

peri pheral end of t he adhesi ve menber. Therefore, gas produced

i nside the polishing pad can be efficiently discharged to the

out si de t hrough t he non- adheri ng regi on, so that peeling or gas

blistering can be effectively prevented between the polishing

| ayer and the adhesive nenber.

BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0029]

Fig. 1 is a schematic diagram showi ng an exenpl ary
pol i shing apparatus used in CM.

Fig. 2 is a schematic cross-sectional view show ng a

structure of the |lam nate polishing pad of the invention.
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adhesive member. As a result, peeling or gas blistering may occur locally between the polishing layer
and the adhesive member, which may reduce the flatness of the polishing layer, so that polishing
characteristics such as planarization characteristics may tend to decrease. On the other hand, if the
total surface area is more than 30%, the contact area between the polishing layer and the adhesive
member may be so small that peeling may tend to occur easily between the polishing layer and the
adhesive member. [0027] Also, the invention relates to a method for manufacturing a

aforementioned polniig Baus SRR FH rEAR INVERTIONTEDIH) & CHPHRE Bt Rolkhing
rementioned pof 3 TH = P et fblshing
extencing 1y LI Pecianol P ARG Ty br i et chiN o e ATk Eor. ander

the adhesivgfmgﬁ@ebgpﬁgtpﬁ Hgn@%h@,ri.ng region Y continuously extending from a central region of
the adhesive member to a peripheral'end of the adhesive member. Therefore, gas produced inside the

polishing pad can be;jgfficiently discOREghet iocths Qigpige Brevdhihancandisingregion o that

peeling or gas blistering can be effectively prevented between the polishing layer and the adhesive
member. BRIEFHRESCGRIGTUOA &Ft HEENBRAYMING 51190281 on FXY. drigedsthentasia digigram

showing an exemplary polishing apparatus used in CMP. Fig. 2 is a schematic cross-sectional
view showirsg destricturbef piod lashinate paliséimg pad of the invention.

Fig. 5is aschematic di agramshow ng an anot her exanpl e
of the structure of the non-adheringregionXfornmedinthe back
side of the polishing |ayer.

Fig. 6 is aschematic di agramshow ng an anot her exanpl e
of the structure of the non-adheringregionXfornmedinthe back
side of the polishing |ayer.

Fig. 7i1s aschematic di agramshow ng an anot her exanpl e
of the structure of the non-adheringregionXfornmedinthe back
side of the polishing |ayer.

Fig. 8is aschematic di agramshow ng an anot her exanpl e
of the structure of the non-adheringregionXfornmedinthe back
side of the polishing |ayer.

Fig. 9is aschematic di agramshow ng an anot her exanpl e
of the structure of the non-adheringregionXfornmedinthe back
side of the polishing |ayer.

Fig. 10 is a schematic cross-sectional view show ng an
anot her structure of the | am nate polishing pad of the

i nventi on.

Fig. 11 is a schematic cross-sectional view show ng an

13



Fig. 3 is a schematic

diagram showing an example of the structure of the non-adhering region X

formed in the back side of the polishing layer. Fig. 4 is a schematic diagram showing an another
example of the structure of the non-adhering region X formed in the back side of the polishing layer.

Fig. 5 is a schematic

diagram showing an another example of the structure of the non-adhering region

X formed in the back side of the polishing layer. Fig. 6 is a schematic diagram showing an another
example of the structure of the non-adhering region X formed in the back side of the polishing layer.

Fig. 7 is a schematic
X formed inatﬂgrt]th

di howi her le of.th f th -adheri [
& S AP EIER AR P L SRR ool Sroming an another

example ofit}hglgmﬁ:tg_e of the non-adhering region X formed in the back side of the polishing layer.

Fig. 9 is a schematic

iagram showing an another example of the structure of the non-adhering region

X formed in the back side of the polishing layer. Fig. 10 is a schematic cross-sectional view
showing an another structure of the laminate polishing pad of the invention. Fig. 11 is a schematic

cross-sectigpghirienORNeWIRAYA'NG OUT THE | NVENTI ON

[ 0030]

In the invention, the polishing|layer may be of any type

as | ong

as it has no region passing therethrough and i ncl udes

a foamhaving fine cells. For exanple, the material may be one

or a mxture of two or nore of pol yurethane resin, polyester

resin,
hal ogen
pol yt et

pol ysty

pol yam de resin, acrylic resin, polycarbonate resin,
-containing resin (e.g., polyvinyl chloride,
raf | uoroet hyl ene, or polyvinylidene fluoride),

rene, olefin resin (e.g., polyethylene or

pol ypr opyl ene), epoxy resin, photosensitiveresin, and ot hers.

Pol yurethane resin is a particularly preferred material for

form ng

t he polishing | ayer because it has high abrasion

resi stance and because urethane polyners with the desired

physi cal properties can be easily obtained by varying the raw

mat eri al conposition. Hereinafter, a descriptionis given on

pol yuret hane resin as a typical material for formng the

pol i shi
[ 0031]

ng | ayer.

The pol yurethane resin is constituted of an i socyanate

conponent, a pol yol conponent (a hi gh-nol ecul ar-wei ght pol yol,

a | ow nol ecul ar-wei ght polyol and the |like) and a chain
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another structure of the laminate polishing pad of the invention. MODE FOR CARRYING OUT THE
INVENTION [0030]
region passing therethrough and includes a foam having fine cells. For example, the material may be
one or a mixture of two or more of polyurethane resin, polyester resin, polyamide resin, acrylic resin,
polycarbonate resin, halogen-containing resin (e.g., polyvinyl chloride, polytetrafluoroethylene, or
polyvinylidene fluoride), polystyrene, olefin resin (e.g., polyethylene or polypropylene), epoxy resin,

photosensitive resi

polishing Ia%tI 5

desired ph [s&%g

In the invention, the polishing layer may be of any type as long as it has no

and others. Polyurethane resin is a particularly preferred material for forming the

(?\Is'e it has high abrasion resistance and because urethane polymers with the

perties can be easily obtained by varying the raw material composition.

0
Hereinafter, a deslription is given on polyurethane resin as a typical material for forming the polishing

TRe PRVYrERANeTESE b RpBTHENED of AOWSBEXRNRIERMTIAPRGTE. @ RelYo!

component (ahigh-molecular-weightpolyol, a low-molecular-weight polyol and the like) and a chain
extender. [Qﬂ‘?’%]ol yur et hane can be used wi t hout particular limtation. The

layer. [0031]

i socyanat e conponent includes, for exanple, aromatic

di i socyanates such as 2,4-toluene diisocyanate, 2,6-tol uene

di i socyanate, 2,2 -diphenyl nethane 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

di i socyanat es such as et hyl ene diisocyanate, 2,2,4-trinethyl

hexanet hyl ene di i socyanat e and 1, 6- hexanet hyl ene di i socyanat e,

and cycl oal i phatic diisocyanates such as 1, 4-cycl ohexane

di i socyanate, 4,4 -dicycl ohexyl nethane diisocyanate,

i sophorone diisocyanate and norbornane diisocyanate. These

may be used alone or as a mxture of two or nore thereof.

[ 0033

]

As the isocyanate conponent, it is possible to use not

only the above-described diisocyanate conpounds but al so

mul ti functional (trifunctional or nore) polyisocyanates. As

the multifunctional isocyanate conpounds, a series of

di i socyanat e adduct conpounds are commercially avail able as

Desnodul - N (Bayer) and Dur anat e™ ( Asahi Cheni cal | ndustry Co.,

Ltd.)

15



As the isocyanate component, a compound known in the field of polyurethane can be used without
particular limitation. The isocyanate component includes, for example, aromatic diisocyanates such as
2,4-toluene diisocyanate, 2,6-toluene 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 diisocyanates such as ethylene diisocyanate, 2,2,4-trimethyl hexamethylene
diisocyanaiggg Z})]\‘ﬁ-hexamethylene diisocyanate, and cycloaliphatic diisocyanates such as
1,4-cycloh isocyanate, 4,4'-dicyclohexyl methane diisocyanate, isophorone diisocyanate and

norbornane diisocyﬁga{ef1 e'I' B\T%@%@Sﬁ%ﬁ% gmpg%ﬁﬁﬂ%weao.%@% eﬂ&g)crjgntgmg)fq[oow]

As the isocyanate compone use n above lisocyanate

compounds byl 3lse MuEHNEIANAL(EfynGHENaLEY 'Bere) RSP HATRIeH A henyififunctional

isocyanate compounds, a series 0f diisocyanate adduct compounds are commercially available as

Desmodul-Ni(Baye iage. Dumanate] YHAsgheehemicaldndntrydey 61d-)-nlb0gdes, Asrthe

high-molecular-weight polyol, a compound known in the field of polyurethane can be used without

particular limitatign.elhe bighemptacubtweigbt pelyokishides, igr examplet palystiieyipohwls

represented by polytetramethylene ether glycol and polyethylene glycol, polyester polyols represented
by polybutytrteeadigates pblyaster polyoar iy st oglojs exemplifigaelsy sragbiohymwbducts of polyester
glycols such as polycaprolactone polyol and polycaprolactone with alkylene carbonate, polyester
polycarbonstenschpeliniobehibgdin/ nebating etrs/lank patbenape wthst euliell¢etal bshsta@d reacting
the resulting reaction mixture with an organic dicarboxylic acid, and polycarbonate polyols obtained by
ester exchaP@eyehstiex ofal golyRArbyyr &apb@id iyt SaforkAk YRS RS ntHyWs®LiSed singly or
as a mixture of two or more thereof. [0035] No limitation is imposed on a number-average

molecular vidight &t RGhMABRCAlAEG8: RN N Hut A€ pPAeVAAPTPIRGaABE oot 500 to 2000

from the vi\%\g%oint of an elastic characteristic of an obtained olgurethani r%ﬁsin. If 2 number-average
[

molecular M RBRGIS RLAGhEN S, BGSdtireR AN RIRP OB h&PhY Cs i PIRERINS! does not

have a sufficient elastic charagteristic and easy tp be fragile, and a. polishi d made fram the
patyurethan dS A GG Fae: Gabk daneacdca BL CVAER STE R 48T ona

surface of %%@?F%? Q%EO'FQEQr M OYE‘éaﬁFpﬁSﬁ Pﬁi}?ﬁoﬂr]]gﬁfg% tﬁgiaﬁ‘-i;(n?ri WP away, itis

unpreferable from the viewpoint of a life 0f a polishing pa a number-average

o RSBy T OIS Lo b
earned. [008Rthange reaction of a pol yhydroxyl conpound with aryl
carbonate. These may be used singly or as a m xture of two or
nore thereof.
[ 0035]

No limtation is inposed on a nunber-average nol ecul ar
wei ght of a hi gh-nol ecul ar-wei ght polyol but it is preferably
intherange of from500to 2000 fromthe vi ewpoi nt of an el astic
characteristic of an obtained pol yurethane resin. If a
nunber - aver age nol ecul ar wei ght thereof is |less than 500, a
pol yur et hane resi n obtai ned by usi ng the pol yol does not have

asufficient elastic characteristic andeasytobefragile, and

a pol i shi ng pad made fromt he pol yuret haneresinis excessively
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Besidestheabovehigh-molecular-weightpolyoldescribed in the above as a polyol component, it is
preferred to concomitantly use a low-molecular-weight polyol such as ethyleneglycol, 1,2-propylene
glycol, 1,3-propylene glycol, 1,4-butanediol, 1,6-hexanediol, neopentylglyol,
1,4-cyclohexanedimethanol, 3-methy1-1,5-pentanediol, diethyleneglycol, triethyleneglycol, and
1,4-bis(2-hydroxyethoxy)benzene. Low-molecular-weight polyamine such as ethylenediamine,
tolylenediamine, diphenylmethanediamine, and diethylenetriamine may be used. These maybe used

singly or in om&inat'on f two ortmore kinds.éOO?;Q Tﬁle ra{io f the amoun%s (()jfthe
high-molecti3f- eidm'pcgwoﬁ,otﬂ% bW ofeBURF e ﬁlﬁtafioqy Sndnd® generated on a

low-molecular-weightpolyamineinthepolyolcomponent be determined d ing.on the desired
characterist%}:'i,rvg%%% é)élizﬁri\nggg/%ﬁo )lg?a; p%o@d&gefjl v§it e p%%/ﬁ%aﬂ[%%&%qeﬁgﬁ]ﬁ%e case where a
polyurethans foanhisprodugedbymeans of BoraBPMGkethed; & chajs extendsis ysashin curing of
a prepolymer. A chainextender is an organic compound having at least two active hydrogen groups

and examplegeohihegsdivahsirogan §re upr inelide i afHidrexyHOUPORPT IR HeFe ¢raigry amino
group, a thiol group (SH) and the like. Concrete examples of the chain extender include: polyamines

such as 4,4{-methyignpbis(erebloseaniling WA GA), Web-glahleneep-9bEngicoedidenineno, a
4,4'-methylenebis(2,3-dichloroaniline), 3,5-bis(methylthio)-2,4-toluenediamine,

3,5-bis(metpyplthis P sogtqadnedcenine 18,&-dmtlyyltodt drem 2, 4-els mirod) t3abuextHyltolmenes B, 6-diamine,
trimethylene glycol-di-p-aminobenzoate, polytetramethylene oxide-di-p-aminobenzoate,
4,4'-diamine-P8l, 5 6l-tesaetpidiphemphmethahé, t o t her eby di sabl e a sufficiently
4,4'-diamino-3,3'-diisopropy1-5.5'-dimethyldiphenylmethane,

4,4'-diamin6-3t3' ¥, 5'ablrgisBpAsp3AdipNertydmeehaR, N€Hbis(2-aminophenylthio)ethane,
4.4'-diamino-3,3'-diethy1-5.5'-dimethyldiphenylmethane,
N,N'-di-seclmhﬁ-diaminophenylmethane, 3,3'-diethy1-4,4'-diaminodiphenylmethane,

m-xylylenediamine, N,N'-di-sec-butyl- -Jﬁ)len lenediamine, m-phenylenediamine and .
p-xylylenediamine; %%h%écb&?@%?g%? I)%Pbgﬂ?p%ﬁ'éhﬁre{n\geé ﬂ}é\y-r%?e%aaﬁ%fdﬂt b3 amine
component, Th? ﬁhainbextenders desc[ibe abave may li)e us?d either aIPne or(i]p {’nixture of two kinds
or more. [Obéb] e above as~a polyol conponeént, 1T I's preferred to

concomtantly use a | ow nol ecul ar-wei ght pol yol such as
et hyl enegl ycol, 1, 2-propylene glycol, 1, 3-propylene glycol,
1, 4- but anedi ol , 1, 6-hexanedi ol, neopentyl gl yol,
1, 4- cycl ohexanedi net hanol , 3-net hyl - 1, 5- pent anedi ol ,
di et hyl enegl ycol, triethyl eneglycol, and
1, 4- bi s(2- hydr oxyet hoxy) benzene. Low nol ecul ar - wei ght
pol yam ne such as et hyl enedi am ne, tolyl enedi am ne,
di phenyl net hanedi am ne, and di et hyl enetri am ne nay be used.
These may be used singly or i nconbi nati on of two or nore ki nds.
[ 0037]

The ratio of the anmounts of the high-nol ecul ar-wei ght
pol yol, the | ow nol ecul ar-wei ght pol yol and the
| ow nol ecul ar - wei ght pol yam ne i nt he pol yol conponents nmay be

det erm ned depending on the desired characteristics of the

17



A ratio between an isocyanate component, a polyol component and a chain extender in the invention
can be altered in various ways according to molecular weights thereof, desired physical properties of
polyurethane foam and the like. In order to obtain polyurethane foam with desired polishing
characteristics, a ratio of the number of isocyanate groups in an isocyanate component relative to a
total number of active hydrogen groups (hydroxyl groups + amino groups) in a polyol component and a
chain extender is preferably in the range of from 0.80 to 1.20 and more preferably in the range of from

0.991to0 1.15, VIVheﬁ.the ntlmber o{ is?ﬁéanate rou%z IS. tsidﬁ the forernentioned range, there is a
tendency Rl é'a%fi ig}{&f is & dPFeoqﬂﬁ% p\@cf ér Sit)Pg d Radness are not obtained, and

polishing prﬁesgg]is deteriorated. [0040] A polyurethane foam can be produced by applying a
melting method, a’'solution method or a known polymerization technique, among which preferable is a

melting method, copgqarationeing ey 1057 (aFle AHUNKING SAMIOYPBRLAMY B Hea9041]

Manufacture of a polyurethane foam is enabled by means of either a prepolymer method or a one shot

method, of which prefptablerisr a pEepymes regikiod B vhisliap isacyanadeitarminaterypegpolymer is
synthesized from an isocyanate component and a polyol component in advance, with which a chain

extender is gepetegdlinerephysisat puiperies ehae pbiaingd polyaethansorgsbuisexralieny (0042]
Note that an isocyanate-terminated prepolymer with a molecular weight of the order in the range of
from 800 todi00@ esspreaferalide hiecauby aif egeallemayipsvarka ety mpldgshysicalhw apettiase [0043]
Manufacture of the polyurethane foam is to mix the first component containing an isocyanate group
containing dufdpoegshgicothie sechntleonapbydnocomtaiting n agtivierradyogiers g mipdésntaining
compound to thereby cure the reaction product. In the prepolymer method, an isocyanate-terminated
prepolymera8niés HsaPisceyahak GiRiprcoFtdinRccbpbiikEand@PasdiftlexieNadPs&Ses as an
active hydrogen ggup containing compound. In the one shot method, an isocyanate component

serves as afisbERnab@b R ESERing H6thHE6nd, R 2 BhARSe:d&5derdshd a polyol component
combined S A PR e n By S S L CE B AN S e |

2, 6-di chl or o- p- phenyl enedi am ne,

4,4’ - met hyl enebi s( 2, 3-di chl oroani line),

3, 5-bi s(net hyl t hi o) -2, 4-t ol uenedi am ne,

3, 5-bi s(nmet hyl t hi 0) -2, 6-tol uenedi am ne,

3, 5-di et hyl t ol uene- 2, 4-di am ne,

3, 5-di et hyl t ol uene- 2, 6-di am ne, trimethyl ene

gl ycol - di - p- am nobenzoat e, pol ytetranet hyl ene

oxi de- di - p- am nobenzoat e,

4,4 -diam no-3,3 ,5,5 -tetraet hyl di phenyl net hane,

4,4 -di am no-3, 3 -diisopropyl-5.5 -di net hyl di phenyl net hane,

4,4 -diam no-3,3 ,5,5 -tetrai sopropyl di phenyl net hane,

1, 2- bi s(2- am nophenyl t hi 0) et hane,

4,4 -di am no-3, 3 -di ethyl-5.5"-di net hyl di phenyl net hane,

N, N -di - sec-butyl -4, 4" -di am nophenyl net hane,

3,3 -diethyl-4,4" -di am nodi phenyl met hane, m xyl yl enedi am ne,

18



[0044] Manufacturing methods of a polyurethane foam include: a method in which hollow beads
are added, a mechanical foaming method, a chemical foaming method and the like. [0045]
Particularly, preferred is a mechanical foaming method using a silicone-based surfactant which is a
copolymer of polyalkylsiloxane and polyether and has no an active hydrogen group. Preferred
examples of such a silicone-based surfactant include SH-192, SH-193 (manufactured by Dow Corning
bray Silicone Co., Ltd.) and L5340 (manufactured by Nippon Unicar Co., Ltd). [0046] A stabilizer

h [OXi lubri .8 pi . a fill istati d other additi b
addod 28 TGNGHOlOORA DUCHhe BoRUFIMLAE el B PP FSREl U5 1S tayer
be of g.cl - v inaft iption.is 9 f les of th
method of Bty LA b ot B o Ueh 3 oL d o e AT oo o e

penetrationapf|ao§{p%|c§eLgeﬁq%%qﬁd. &WH?%%“ 'E‘BHH_@\Q&H{_”.Q skehh afplyyyethane foam has

the following steps: 1) a foaming step of preparing a bubble dispersion liquid of
ext ender s descri bed above may be used ei t her al one or i nm xture

of two kinds or nore.
[ 0039]

A ratio between an isocyanate conponent, a pol yol
conponent and a chai n extender in the invention can be altered
i nvarious ways accordi ngto nol ecul ar wei ght s t hereof, desired
physi cal properties of pol yurethanefoamandthelike. |norder
to obtain pol yurethane foamw th desired polishing
characteristics, aratio of the nunber of i socyanate groups in
an i socyanate conponent relative to a total nunber of active
hydr ogen groups (hydroxyl groups + am no groups) in a polyol
conponent and a chain extender is preferably in the range of
from0.80to 1.20 and nore preferably i nthe range of from0. 99
to 1.15. Wien the nunber of isocyanate groups is outside the
af orenenti oned range, there is a tendency that curing
deficiency is caused, required specific gravity and hardness
are not obtained, and polishing property is deteriorated.

[ 0040]

A pol yur et hane f oamcan be produced by appl yi ng a nel ti ng
met hod, a sol uti on nmet hod or a known pol yneri zati on techni que,
anong whi ch preferabl ei s aneltingnethod, consi deration being

given to a cost, a working environnent and the |ike.
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an isocyanate-terminated prepolymer(first component) , wherein a silicone-based surfactant is added
into an isocyanate-terminated prepolymer, which is agitated in the presence of a non-reactive gas to
thereby disperse the non-reactive gas into the prepolymer as fine 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 porper temperature and used in a molten state. 2) a curing agent (chain extender)
mixing step , wherein a chain extender (second component) is added into the bubble dispersion liquid,
which is aglhtzgtﬁg tg thereby obtain a foaming reaction liquid. 3) a casting step , wherein the forming
reaction liquidis % st into a mold. 4) a curing step , wherein the foaming reaction liquid having been

cast into the mold i A Ilegcqrmr aﬁfiogﬁé@(;‘éﬁ%ﬁ%” e fmenppg-rgﬁ%tmee%a%zs%g?(jsforming fine

bubbles is preferably not combustible, an y nitrogen, oxygen, a carbon dioxide gas, a

rare gas sugh asinGum and Agen i 2 RiKAd g5 aeherShHIe HECHBH 1o sPmaptpter is most
preferable in respect of cost.

preferable is a prepolyner nethod in which an

i socyanate-term nated prepol yner is synthesized from an

i socyanat e conponent and a pol yol conponent in advance, with

whi ch a chai n extender i s reacted since physical properties of

an obt ai ned pol yurethane resin is excellent.

[ 0042]

Note that an isocyanate-term nated prepolynmer with a
nol ecul ar wei ght of the order in the range of from800 to 5000
i s preferabl e because of excell ency i nworkability and physi cal
properties.

[ 0043]

Manuf act ure of t he pol yurethane foamis to m x the first
conmponent contai ning an i socyanate group contai ni ng conpound
and the second conmponent containing an active hydrogen group
cont ai ni ng conpound to thereby cure the reaction product. 1In
t he prepol ynmer nethod, an isocyanate-term nated prepol ynmer
serves as an i socyanat e group contai ni ng conpound and a chain
ext ender serves as an acti ve hydrogen group cont ai ni ng conpound.
In the one shot nethod, an i socyanate conponent serves as an
I socyanat e group cont ai ni ng conpound, and a chai n ext ender and
a pol yol component conbi ned serves as an active hydrogen

cont ai ni ng conpound.
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[0049] As a stirrer for dispersing the silicone-based surfactant-containing first component to form fine
bubbles with the non-reactive gas, known stirrers can be used without particular limitation, and
examples thereof include a homogenizer, a dissolver, a twin-screw planetary mixer etc. The shape of a
stirring blade of the stirrer is not particularly limited either, but a whipper-type stirring blade is
preferably used to form fine bubbles. [0050] In a preferable mode, different stirrers are used in
stirring for forming a bubble dispersion liquid in the stirring step and in stirring for mixing an added
chain eanﬁﬁéi%ﬁhe mixing step, respectively. In particular, stirring in the mixing step may not be
stirring for forming'bubbles, and a stirrer not generating large bubbles is preferably used. Such a stirrer

s preferably & pangian MRS TR SRS SUHE! MAMHUPO ILAE-SHLTgA16P A0 miging step

and stirring conditions such as revolution rate of e are pre y regulated as

necessary. {0§q | nlTAfieMeHd BlPIkGncE pRlvusthans inam itine cels Rgating and

post-curing of the foam obtained after casting and reacting the forming reaction liquid in a mold until

the dispersigatlagidluiditycrensftagtive dampigVins: thePhyisisal REonertigs of the foam, and are
extremely preferable. The forming reaction liquid may be cast in a mold and immediately post-cured in

a heating oy@u4s]d even under such conditions, heat is not immediately conducted to the reactive
components, and thus the diameters of cells are not increased. The curing reaction is conducted
preferably at normaPardsscirgsatd stabphzefiiee skapé of aeliedba@bllcal f oam ng net hod

using a silicone-based surfactant which is a copol yner of
pol yal kyl si | oxane and pol yet her and has no an active hydrogen
group. Preferredexanpl es of such asilicone-based surfactant
i nclude SH 192, SH- 193 (manufactured by Dow Corni ng Toray
Silicone Co., Ltd.) and L5340 (rmanufactured by N ppon Unicar
Co., Ltd).

[ 0046]

Astabilizer such as anti oxi dant, alubricant, a pi gnent,
afiller, an antistatic agent and ot her addi ti ves may be added,
as needed.

[ 0047]

The pol yurethane foamas a material for formng the
polishing | ayer may be of a cl osed-cell type or an open-cell
type. Hereinafter, a descriptionis given of exanples of the
met hod of produci ng acl osed-cel |l type pol yuret hane foam Wen
a closed-cell type is used, penetration of a slurry can be
suppressed. Anethod of manuf act uri ng such a pol yur et hane f oam
has the foll ow ng steps:

1) a foam ng step of preparing a bubble dispersion |iquid of
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In the production of the polyurethane foam, a known catalyst promoting polyurethane reaction, such as
tertiary amine-based catalysts, maybe used. The type and amount of the catalyst added are
determined in consideration of flow time in casting in a predetermined mold after the mixing step.
[0053] Production of the polyurethane foam may be in a batch system where each component is
weighed out, introduced into a vessel and mixed or in a continuous production system where each
component and a non-reactive gas are continuously supplied to, and stirred in, a stirring apparatus
and the resultinr& forming r ggt{?n liquid js transfere(lg) rFogthe molded articlest. 0054] A

ol f

manufacturﬁ‘n% ! %ﬂ%ﬁa S_F Qr?é ?odcfmq rrr?eRP théd ﬁn &%(}E:".H‘?o’% of which a
prepolymer W%’%#Sef f ragtey '85‘?‘.%%%@'88 as%?'Y‘érc?Eh?\?ﬂe ﬁ"?”bﬁd@@d? '1‘3 Buljpto a reactor,
ender | t emi ed,

thereafter a' chain ex s mixed into the prepolymer, t xtue Is agitated, thereafter the mixture

Is cast into aJRAI ML @ PredeirHained S&%Eﬁo‘i“;‘?ﬁ%?! PREREER 4 E'oafbiangttaa blggkiifgliced with a

slicer like a planér or a band saw; and in another of which in the step of casting into the mold, a thin

sheet may be diggibepedusedoBesidgeta ¢l gaathepwaydpanhe @idopiacie wiigh a resin of
rawtmaterial is melted, the melt is extruded through a T die to thereby mold a polyurethane foam

directly in thpahapeet # Bagad0n5d t he PP @porageccekh diametebabdpelyweathane fam is
preferably in the range of from 30 to 80 pm and more preferably in the range of from 30 to 60 pm. If an

average cek dvarnbtes fdlls patssdeoting raqged a telndesnaysaresehtat a heliginep chtgnedecseased and
a planarity of an object to be polished ( a wafer ) after polishing is reduced. [0056]
solid at an ordi nary tenperature, the prepolynmer is preheated
to a porper tenperature and used in a nolten state.
2) a curing agent (chain extender) mxing step
, Wwherein a chai n extender (second conponent) is addedintothe
bubbl e di spersion liquid, whichis agitated to thereby obtain
a foam ng reaction |iquid.
3) a casting step
, Wherein the formng reaction liquid is cast into a nold.
4) a curing step
, Whereinthe foam ng reaction |iquidhaving been cast intothe
nmold is heated and reaction-cured.
[ 0048]

The non-reactive gas used for formng fine bubbles is
preferably not conbustible, and is specifically nitrogen,
oxygen, acarbon di oxi de gas, arare gas such as hel i umand ar gon,
and a m xed gas thereof, and the air dried to renove water is
nmost preferable in respect of cost.

[ 0049]

As a stirrer for dispersing the silicone-based
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Preferably, the polyurethane foam has a specific gravity ranging from 0.5 to 1.3. When the specific
gravity is less than 0.5, the surface strength of the polishing layer decreases, so that the planarity of
the object to be polished tends to decrease. When the specific gravity is larger than 1.3, the cell
number on the surface of the polishing layer decreases, so that the polishing rate tends to decrease
despite excellent planarity. [0057] Preferably, the polyurethane foam has s a hardness measured
by ASKERD hardness meter, ranging from 45 to 70 degrees. When the ASKERD hardness is less

h d ,.the pl ity of .the obj b lished d hil he h [

more than T LLAVL e oA o8 e e P Bl o3 rl 1 BBV et excelient

lanariy. (00581 non A RAISYYLSYTRCe gl POLENPRUPCT HILEOES p EgBIACt with an objec
S

to be polished may have a asperity’structure (but except a penetration structure) provided for retaining

and refreshing, @ SiiYa A Polishing layar madg ol aaliegrmebas adjusper; o QRggngs in the polishing

surface, and has a function of retaining and refreshing a slurry. By forming an asperity structure on the

polishing SLH&%’@@@ E’@??ib'& tei%@uvteﬁe,teraiqwmﬁ E@F%ﬁhnﬂﬁrﬁﬁ’étﬂ%ﬁ §Iuw?(@pree@f@pigntly, and
to prevent the object to be polished from breaking due to adsorption of the material to be polished. The

shape of thelasparitiy stoictaretis net paytisiudally miterkinsafar @3 it is pot aaneiti@tiparstycture and
it is able to retain and refresh a slurry, and for example, Xl grating groove, concentric ring groove,
polygonal columin edreilaheylinder spwhligrpeve,tggoerttic ring mydovededisl mred e, avidy
combination thereof can be recited. These asperity structures generally have regularity, however,
groove pitchisgrdote widthngfdave dethblags.the like may be varied by a certain range for achieving
desired retention and refreshment of slurry. [0059] A preparation method of the asperity structure is
not particula@PRlted. Examples of preparation method include the method of machine cutting using a
Jjig such as a bite of predetermined size, the preparation method of pouring a resin into a mold having

a predetermined sutf3c® sREBE CARPhfoWREahe Yedih 86 BRFdEH, ithE BFshREfort AREhdd of pressing
in with Si late_havir, determingd surf hape, th ti thod of usi

photolthogphl! A el LR R0 (R RS Lo Lo e e PERrAdcH ABthod

based on Iasste(rebeaarr]ndulswgsg?rbon d|0f<|dre %sxlaser or th #Ié% Loﬁ(quohext Thaéaollshlr%ghlayer may

have any shapeDsuch as aoircular gﬁapg or an E%%gaa?egs ape. The size of the 6oll|srﬁing ?ayer may

D) A P T S R Pt M sl
gllc\)/lr.lgated SRERENY MSVEPAYRG IFRh 98 2BPYT P IRgPPYE 1T BY ANthg WHBLPaLoW &Y tg about 250
stirrer not generating | arge bubbles is preferably used. Such
a stirrer is preferably a planetary m xer. The sane stirrer
may beusedinthestirringstepandthem xingstep, andstirring
conditions such as revolution rate of the stirring blade are
preferably regul ated as necessary.
[ 0051]
I nthe met hod of produci ngthe pol yurethane foamw thfine
cells, heating and post-curing of the foam obtained after
castingandreactingtheformngreactionliquidinanolduntil
the dispersion lost fluidity are effective in inproving the
physi cal properties of the foam and are extrenely preferable.

Theform ngreactionliquidmy becast inanoldandinrediately
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[0061] The thickness of the polishing layer is preferably from 0.3 to 2 mm, while it may be
adjusted as needed in view of the relationship with a cushion layer or polishing characteristics. The
method of preparing the polishing layer of this thickness includes a method wherein a block of the
fine-cell 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. [0062] The
olishing layer may also,have a |ight-transmitting regign for use in detecting an optical endpoint while
polishing is 5eHorrs ¢ 2 HerRDel 5 (s

polishing is %ﬁo'r 'éﬁ?ﬁ_)d(%]a_ ﬁtc'u'gﬁip%vs er pee\ﬁ%gtéjsnfjo?rchlsalﬁg .e?igﬁ lé ft?lgspolishing
ayer. Tre SHehion EuRsds (AL SOUS NG RY G IPBY P aRiPURIY AR 1 @ radeot

relationship in anarity refers to flatness of a pattern region upon polis an object to be

polished hayjng fiRe, INENENGESHEFBRQISH LWqn Ratew fsmatipn, aaddiforpily (Sigrsdg the

uniformity of the whole of an object to be polished. Planarity is improved by the characterisiics of the

polishing layer ¥¢hilsiniformpy iricrrraved By dhashgrastenfichef the eushier ayes The cushion
layer used in the laminate polishing pad of the present invention is preferably softer than the polishing

layer. [0064t abi Theénatedakieafermung the cyshion layer is not particularly limited as long as it is
softer than the polishing layer. Examples of such material include a nonwoven fabric such
[ 0052]

In the production of the polyurethane foam a known
catal yst pronoting pol yurethane reaction, such as tertiary
am ne- based cat al ysts, may be used. The type and anmount of t he
cat al yst added are determ ned i n consi deration of flowtinein
casting in a predeterm ned nold after the m xi ng step.

[ 0053]

Production of the pol yurethane foam may be in a batch
syst emwher e each conponent i s wei ghed out, introduced into a
vessel and m xed or i naconti nuous producti on systemwhere each
conponent and a non-reacti ve gas are conti nuously suppliedto,
and stirredin, astirring apparatus and the resulting form ng
reaction liquid is transfered to produce nol ded articl es.

[ 0054]

A manuf acturing nmethod of a pol yurethane foam may be
performed i n ways: in one of which a prepolymer whichis araw
mat erial fromwhich a pol yurethane foamis made is put into a
reactor, thereafter a chain extender is mxed into the

prepol yner, the m xtue is agitated, thereafter the m xtureis

cast intoanold with a predeterm ned size to thereby prepare
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as a polyester nonwoven fabric, a nylon nonwoven fabric or an acrylic nonwoven fabric, a nonwoven
fabric impregnated with resin such as a polyester nonwoven fabric impregnated with polyurethane,
polymer resin foam such as polyurethane foam and polyethylene foam, rubber resin such as butadiene
rubber and isoprene rubber, and photosensitive resin. [0065] In view of the relationship with the
polishing layer or polishing characteristics, the thickness of the cushion layer is preferably from 0.5 to 2
mm, more preferably from 0.8 to 1.5 [0066] When a light-transmitting region is formed in the

lishing | le f itting light i bly f in th hion | . [0067
Fio, 2 1 Srhts A0 I B e SROMREEIRE SULALRY oF Rl bR pd according

2 & sthemi S0t Ceier e sliure bF pdd
polshing e B B 1ot A et R rouhh aind § Lo By 10 A Gy Cinated with

an adhesi\_/@ @%&adpt%ppm%t@ﬁgg@tw. B’Qeok?q,cé(&iqi@ ob};t@d@@@@jng e ge@a,\_s at least one
non-adhering region X (11) continuously extending from a central region 12 of the polishing layer 8 to
a peripherakend pffRe felshirg laxsf e [R868L ed i n which aresin of rawnmateri al

isnmelted, thenelt is extruded through a T dieto thereby nold

a pol yurethane foamdirectly in the shape of a sheet.

[ 0055]

An average cell dianmeter of a polyurethane foamis
preferably in the range of from30 to 80 umand nore preferably
inthe range of from30 to 60 um |[|f an average cell dianeter
fall s outsidetherange, atendency arisesthat apolishingrate
i s decreased and a pl anarity of an obj ect to be polished (awafer)
after polishing is reduced.

[ 0056]

Preferably, the pol yurethane foamhas a specific gravity
rangingfrom0.5t01.3. Wenthe specificgravityislessthan
0.5, the surface strength of the polishing|ayer decreases, so
that the pl anarity of the obj ect tobe polishedtendstodecrease.
When the specific gravity is larger than 1.3, the cell nunber
on the surface of the polishing | ayer decreases, so that the
polishing rate tends to decrease despite excellent planarity.
[ 0057]

Preferably, the pol yuret hane f oamhas a har dness neasur ed
by ASKER D har dness neter, rangi ng from45 to 70 degrees. Wen

t he ASKER D hardness i s | ess than 45 degrees, the planarity of
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Figs. 3 to 9 are schematic diagrams showing structures of the non-adhering region X of the back side
of the polishing layer. The non-adhering region X (11) may have any shape as long as It Is at least
formed continuously from the central region 12 to the peripheral end of the polishing layer 8, and It
may have a linear shape, a curved shape, or a combination thereof. For example, as shown In figs. 3
and 9, the non-adhering region X (11) may be Interrupted at the central region 12, or as shown In figs.
4 to 8, the non-adhering region X (11) may be continuous at the central region 12. As shown In fig. 6, It

ferred -adheri [ be radially f , fig. 7. th
o oo oo S L1 ok B SR o FitialAid Eontit HEMEAE IS hown In

figs. 8 and 9 th og-?%eginlgore%g%} t)é élésl) Y a%q Pﬁﬁqi? ngfgr?]% lnt(éBf Ogogﬁ]e rrt:).{i?é?ttice shape,

the groove pﬁch s preferably from 0 mm, more preferably e groove

pitch Is Iesspmaps?,%@r@,ethegoqaba@@cgf&fg@sggyﬁ?tf@e@)gp@|gogﬁlﬂing|Iqur}o&t‘he adhesive layer

may be so small that peeling may be more likely to occur between the polishing layér and the adhesive
layer. If the pitch Is more than 150 mm, peeling or gas blistering may be more likely to occur
locally between the polishing layer and the adhesive layer. [0069] The non-adhering region X

(11) should be a greoy br gavgssiatipassing thrasgpdhe phlisiynodgyer, tovits sifaemeide. The
width of the groove, which may be adjusted as needed depending on the size of the polishing layer, is
generally fromt abcwutd.Ad¢o akiouh 1Dnmob; Erefertably &quo Oi S tee8nmay Thave pihad plee gtgove, which
may be adjusted as needed depending on the thickness of the polishing layer, is generally from about
0.05 to aboat 0 GohnT, PréfevdbleXoep0. latop@BehmatTherpitehl witithy &id pepwi sfebe gpdove may
vary from one area to another. [0070] In the case of a circular polishing layer, the central region
12 may be &€ @hnthdigsaRgdidrefro@shict@ries ldnd iM-theAdxdl bfsdH 8@nigavel pBRsienglayer, the
central region 12 may be a region from the center to the left and right edges each 3 cm apatrt in the

width directfod. 9867 IS @ BRAREleLhf PREALIDY bitolkAM Pl SEH-B8nEHR A¢Gon30f11) include,

but t Jimited to, hanical cutti th ' tool h tting tqol of . ific size,
2 mothod iR SBGHAG Petin e ROAAI S dch LBt dtarh and Yol Ao ThE o

o ne el SREED SRR R R P R S e e
to conduct retention and refreshnent of the slurry nore
efficiently, and to prevent the object to be polished from
br eaki ng due t o adsorption of the naterial to be polished. The
shape of the asperity structure is not particularly limted
insofar as it is not a penetration structure andit is ableto
retainandrefreshaslurry, and for exanpl e, XYgrating groove,
concentric ring groove, polygonal colum, circul ar cylinder,
spiral groove, eccentric ring groove, radial groove, and
conbi nationthereof can berecited. These asperity structures
general |y haveregul arity, however, groove pitch, groove w dt h,
groove depth and the | i ke may be varied by a certain range for
achieving desired retention and refreshnent of slurry.

[ 0059]

A preparation nmethod of the asperity structure i s not
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technique to form the region, and a method of performing decomposition and removal using a beam
from a laser such as a carbon dioxide laser to form the region. [0072] The total surface area of
the non-adhering region X (11) is preferably from 0.1 to 30%, more preferably from 0.5 to 10% of the
surface area of the polishing layer. [0073] Examples of the material used to form the adhesive
layer 9a include, but are not limited to, a rubber-based adhesive, an acrylic adhesive, and a hot melt
adhesive. The thickness of the adhesive layer 9a is preferably, but not limited to, 10 to 200 pm, more

ferably 40 to 150 in vi f adheri h and sheari .[0074], . FE le, th
method of BT HEABIAGTay 9 ke IS ir BRI AAYTBE 0L AT 0,2

hod of 857 rind lever and the Blstio el vt Irhfd to.
cheet onto Moo By (1G] Ierof 1 AHRS R 3 cp At lesing the.

resulting lamingie[@PhPhed &t JublerRidpd GIRPSIVE JAPRUAHBANGF2 BBSFIMY 24 adhgsive layers

provided on both sides of the base film may also be used in place of the adhesive layer 9a. The base
filmcan  jnto a nol d havi ng a predet ermi ned surface shape, and al | ow ng

the resinto harden, the preparation nmethod of pressingaresin
wi th a pressing pl ate havi ng a predet erm ned surface shape, the
prepar ati on nmet hod of usi ng photolithography, the preparation
met hod using printing techni ques, and the preparation nethod
based on | aser beamusi ng carbon di oxi de gas | aser or the |ike.
[ 0060]

The pol i shing | ayer may have any shape such as a circul ar
shape or an el ongated shape. The size of the polishing |ayer
may be appropriately adjusted depending on the polishing
apparatus to be used. Wen the polishing layer is circular,
it may have a dianeter of about 30 to about 150 cm and when
t he pol i shing | ayer has an el ongat ed shape, it may have a |l engt h
of about 5 to about 15 mand a w dth of about 60 to about 250
cm
[ 0061]

The t hi ckness of the polishing | ayer is preferably from
0.3to2mMm whileit nay be adjusted as needed i n view of the
rel ati onshipw thacushionlayer or polishingcharacteristics.
The nmet hod of preparing the polishing | ayer of this thickness
i ncl udes a net hod wherein a bl ock of the fine-cell foamis cut

in predeterm ned thickness by a slicer in a bandsaw systemor
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prevent penetration of a slurry to the cushion layer side and also prevent peeling or gas blistering
between the cushion layer and the adhesive layer. [0076] Examples of the base film include
polyester films such as polyethylene terephthalate films and polyethylene naphthalate films; polyolefin
films such as polyethylene films and polypropylene films; and nylon films. Among them, polyester films
are preferably used because their property of preventing water penetration is high. [0077] The
thickness of the base film is preferably, but not limited to, 5 to 200 pm, more preferably 15 to 50 pm in

view of erxibiIit}/ and rigidity. [0078 (Phn h? other. hanj, Fig. 10 is a schematic cross-sectional
view showify BB CUESE Bt (e TEATAe BRI e SPEreint b R i AR pBlishing pa
1 di . . eludi o . ) )
herethroLgoh L oo o i e B R A B AR T o

therebetweepThe aghesivedayef 9ad1asidsast o perrasngring 'sRIPTs K 4L3) Rantinyaysly

extending from a central region of the adhesive layer 9a to a peripheral end of the adhesivé layer 9a.
In this mode d@RFfaiRe4he Bp@-adhering region X (11) formed in the polishing layer 8 is replaced by
the non-adhering region Y (13) formed in the adhesive layer 9a. In another mode, the polishing layer 8
may have th@oepjadhering region X (11), and at the same time, the adhesive layer 9a may have the
non-adhering region Y (13). In such a case, the non-adhering region X (11) and the non-adhering
region Y (13) may orhmayobt eventap Inatherdireyioal of athé diviekiae$s. 0d79]r ansmi tti ng

regionfor useindetectinganoptical endpoint while polishing
i s perforned.
[ 0063]

A cushion | ayer conpensates for characteristics of the
polishinglayer. The cushionlayer isrequiredfor satisfying
both planarity and uniformty which are in a tradeoff
relationshipinCvW. Planarityreferstoflatness of apattern
regi on upon polishing an object to be polished having fine
unevenness generated upon pattern formation, and uniformty
referstotheuniformty of thewhol e of anobj ect tobe polished.
Planarity is i nproved by the characteristics of the polishing
| ayer, while uniformty is inproved by the characteristics of
the cushion layer. The cushion |ayer used in the |am nate
pol i shi ng pad of the present i nventionis preferablysofter than
t he polishing | ayer.

[ 0064]

The material for formng the cushion |ayer is not

particularlylimtedaslongasit issofter thanthe polishing

| ayer. Exanpl es of suchmaterial i ncl udeanonwovenfabric such
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The non-adhering region Y (13) may have any shape as long as it is at least formed continuously from
the central region to the peripheral end of the adhesive layer 9a. The same shape as that of the
non-adhering region X (11) may be used for the non-adhering region Y (13). When the adhesive layer
9a is circular, the central region may be a 3 cm radius region from the center, and when the adhesive
layer 9a has an elongated shape, the central region may be a region from the center to the left and
right edges each 3 cm apart in the width direction. [0080] The non-adhering region Y (13) maybe

ing th h ing th he adhesive | 9a. The width of th
Grooue, whith e O 3t e R RBUALH HRBbhéma o T L8 RS SBnL byl oA s genorally

from about gg]raﬁglj ?‘&0%&8@% ﬁé?;&ﬁ?*?'}érfmg‘ Rt@ﬁé%?/cgﬂ‘- f@?ﬁf%"tﬁ‘ @é}%@ng?-éwowﬁb [groove,

which may usted as nee epending on ness of the adhesive layer 9a, is generally

rom abou 1049 AbeYLAR B, RGIE/ay o8BI PTABIBL] | rpFeBANER O Nemethod o

forming the non-adhering region nclude, but are not limited to, a method including stacking two

or more adhrsiye) leyeraARd RAsTIgheer eBElel reRRVEEA P partal g adheaivralayer(s) by
cutting with an edge tool, a method of pressing resin with a pressing plate having a specific surface

pattern to fgyon thet tegiam @ndoamethot 9é perfesningsdrepragoption andremaybbesingradbeam from
a laser such as a carbon dioxide laser to form the region. [0082] The total surface area of the

non-adhering gyiend (18 sepreferadlyghun dsE ts BOY enoregiraferably from 0.5 to 10% of the
surface area of the adhesive layer 9a. [0083] The material used to form the adhesive layer 9a and
the thickne$DOBhE adhesive layer 9a may be the same as those described above. The method of
bonding the polishing layer and the cushion layer together may also be the same as described above.
In viewof the relationship with the polishing |ayer or
pol i shing characteristics, the thickness of the cushion | ayer
is preferably fromO.5to 2 mm nore preferably from0.8to 1.5
mm
[ 0066]
VWen a light-transmtting region is fornmed in the
polishing layer, a through hole for transmtting light is
preferably fornmed in the cushion | ayer.
[ 0067]
Fig. 2 is a schematic cross-sectional view show ng the
structureof alam nate polishingpadaccordingtotheinvention.
A lam nate polishing pad 1 according to the invention has a
structure includingapolishinglayer 8 with no regi on passi ng
t her et hr ough and a cushion | ayer 10, which are | am nated with
an adhesive | ayer 9a interposed therebetween. The back side
of the polishing | ayer 8 has at | east one non-adheri ng regi on

X (11) continuously extending froma central region 12 of the

polishing | ayer 8 to a peripheral end of the polishing | ayer
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[0084] On the other hand, Fig. 11 is a schematic cross-sectional view showing another structure of
the laminate polishing pad of the invention. A laminate polishing pad 1 according to the invention has
a structure including a polishing layer 8 with no region passing therethrough and a cushion layer 10,
which are laminated with an adhesive member 9 interposed therebetween. The adhesive member 9,
which includes abase film 9b and adhesive layers 9a provided on both sides of the base film 9b, is a
product usually called double-sided adhesive tape. The adhesive layer 9a placed on the polishing
layer side of the base film 9b has at least one non-adhering region Y (13) continuously extending from
a central reéi‘on of the adhesive layer 9a to a peripheral end of the adhesive layer 9a. In this mode,
therefore, tlgﬁaggiladhering region Y (13) formed in the adhesive layer 9a shown in Fig. 10 is replaced
by the non-adhering region Y (13) formed in the adhesive layer 9a located on the polishing layer side

of the double-sidedlq(tiérgsivg We@r&ggo%gﬂq,&hgpg&@gg layss & maydiavgdhe neg-adhering

region X (11), and at same time, the adhesive layer 9a located on the polishing layer side of the

double-sidegk aglip@sing faRI A&y haye RenRATEHEreger %(HD- dha dtaisiaf dmg Rgn-adhering
region, the material used to form it, and the method of forming it may be the same as those described

above. [008yer . Means iooadharieg theypeksilinm layer 10 jherayshian éayaiynendgidonexample, a
method in which a double-sided adhesive tape is sandwiched between the polishing layer and the
cushion layegrigliasged by ipsessing. e X861 or neld thetammade pblysHing pat fod thves mvieation, an
adhesive layer or a double-sided adhesive tape for adhering to a platen may also be provided on the
other side ofeigé ensAidnt layth e redopblersidedadhesivieltappab ivghisedl naydravé, a ajederal
structure including a base film and adhesive layers provided on both sides of the film as stated above.
[0087] it my have a |inear shape, a curved shape, or a conbination

t hereof . For exanple, as shown in Figs. 3 and 9, the

non-adhering region X (11) may be interrupted at the central

region 12, or as shownin Figs. 4to 8, the non-adhering region

X (11) may be continuous at the central region 12. As shown

inFig. 6, it ispreferredthat the non-adhering region X (11)

be radially forned, and as shown in Fig. 7, the non-adhering

region X (11) may be in a conbi nati on of radi al and concentric

patterns. As shown in Figs. 8 and 9, the non-adhering region

X (11) may al so be lattice-shaped. In the case of a lattice

shape, the groove pitchis preferably from30 to 150 nm nore

preferably from45to 100 mnm If the groove pitchis |ess than

30 mm the total area of adhesion between the polishing |ayer

and t he adhesi ve | ayer may be so snal | that peeling nmay be nore

likely to occur between the polishing | ayer and t he adhesi ve

| ayer. |If the groove pitchis nore than 150 nm peeling or gas

blistering may be nore likely to occur locally between the

polishing | ayer and the adhesive | ayer.
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A semiconductor device is fabricated after operation in a step of polishing a surface of a
semiconductor wafer with a laminate polishing pad. The term, a semiconductor wafer, generally means
a silicon wafer on which a wiring metal and an oxide layer are stacked. No specific limitation is
imposed on a polishing method of a semiconductor wafer or a polishing apparatus, and polishing is
performed with a polishing apparatus equipped, as shown in Fig. 1, with a polishing platen 2
supporting a laminate polishing pad 1, a polishing head 5 holding a semiconductor wafer 4, a
backingmaé’ebriﬁgﬁrapplying a uniform pressure against the wafer and a supply mechanism of a
polishing agent 3. The laminate polishing pad 1 is mounted on the polishing platen 2 by adhering the

d to the pl i le-sided. ve. T lishi 2 lishing head 5
pd 0 e Diten i3 SR i b e RS B 'R 24 Bl e

are disposed so tha agp an €T 4 supported or held by

them opposifelyoface ¢h pLREliang PRI SSOECUYR FRIaNESRATE & fid & f} prassure

mechanism for pressing the semiconductor wafer 4 to the laminate polishing pad 1 is installed on the

polishing hegadya side-Hauging elishingdhgr F0isongNcih Wale ki aplishesdon Haiee gerpsed
against the laminate polishing pad 1 while the polishing platen 2 and the polishing head 5 are rotated

and a slurndisgeddNagrasifia émaitatiorvis plaeasben stflongratgyesithe Jugeynamalishing dhad, a
polishing platen rotation number and a wafer rotation number, which are properly adjusted. [0088]
Protrusionsadyotine Budfaice abihet séMinomdpctlr evadet g dnechedebytrerBaved arithpadispedh flatly.
Thereafter, a semiconductor device is produced therefrom through dicing, bonding, packaging etc. The
semiconductbrideics Bayvsed whae brivamdie pdicess@d ameraedestal Gxantleg [008ohe
Description will be given of the inventionwithexamples, while the invention is not limited to description

in the exanfpé < koERs [Methdesrel Mddstteh2yeand BvaRBEHE] (Mehs@Bradaws Quber Average

Molecular Weight) . .
toabout 0.5mm preferably from0.1t00.3mm The pitch, w dth,

and depth of the groove may vary from one area to anot her.
[ 0070]

In the case of a circular polishing | ayer, the central
region 12 may be a 3 cmradius region fromthe center, and in
the case of an el ongated polishing | ayer, the central region
12 may be aregion fromthe center tothe Il eft and ri ght edges
each 3 cmapart in the width direction.

[0071]

Exanpl es of t he net hod of form ngthe non-adheringregion
X (11) include, but are not limted to, a nechanical cutting
met hod using a tool such as a cutting tool of a specific size,
a net hod including pouring resininto a nold with a specific
surfacepatternandcuringtheresintoformtheregion, anethod
of pressing resin with a pressing plate having a specific
surface pattern to formthe region, a nethod using

phot ol i t hography to formthe region, a nethod using a printing
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The number average molecular weight was measured as a polystyrene-equivalent value by GPC (gel
permeation chromatography) with standard polystyrene. GPC system: LC-10A manufactured by
Shrmadzu Corporation Columns: three columns PLgel (5 pm, 500 A), PLgel (5 pm, 100 A) and PLgel
(5 pm, 50 A) each manufactured by Polymer Laboratories were coupled and used. Flow rate: 1.0
ml/minute Concentration: 1.0 g/1 Injection volume: 40 pl Column temperature: 40C Fluent:
tetrahydrofuran [0091] (Measurement of Average Cell Diameter)

technique to formthe region, and a nmethod of perform ng
deconposition and renoval using a beamfroma | aser such as a
carbon di oxide laser to formthe region.

[0072]

The total surface area of the non-adhering region X (11)
is preferably fromO0.1to 30% nore preferably from0.5to 10%
of the surface area of the polishing |ayer.

[ 0073]

Exanpl es of the material used to formthe adhesive | ayer
9a include, but are not limted to, a rubber-based adhesive,
an acrylic adhesive, and a hot nelt adhesive. The thickness
of the adhesive | ayer 9ais preferably, but not limtedto, 10
to 200 um, more preferably 40 to 150 um in view of adhering
strength and shearing stress.

[ 0074]

For exanpl e, the method of bonding the polishing | ayer
and the cushion | ayer together may be, but not |limted to, a
met hod including transferring the adhesive |ayer, which is
formed on a rel ease sheet, fromthe rel ease sheet onto the
cushi on | ayer, then pl aci ng the polishinglayer onthe adhesive
| ayer, and pressing the resulting | am nate.

[ 0075]

A doubl e- si ded adhesi ve tape including a base fil mand

adhesi ve | ayers provi ded on bot h si des of the basefil mmay al so

be used in place of the adhesive | ayer 9a. The base filmcan
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A manufactured polyurethane foam was sliced with a mrcrotome cutter Into measurement samples
each with the thinnest possible thickness of 1 mm or less. A surface of a sample was photographed
with a scanning electron microscope (manufactured by Hitachi Science System Co. with a model
number of S-3500N) at a magnification of x 100. An effective circular diameter of each of all cells In an
arbitrary area was measured with an Image analyzing soft (manufactured by MITANI Corp. with a
trade name WIN-ROOF) and an average cell diameter was calculated from the measured values.

[0092] (Measurement of s%?cifi%\gravi;aﬁ) IDeterrrl;neg ccording to J|S Z8807-:1976. A
manufacturBFj(f)\(lﬁs}1 efthe g it St ift Re'toi of A &t S(ﬁ% 8. %e(EhiEk gssa.l%qbitrary)

d f ifi [ I ' [ t of
tomporatire P DD L P Pel GO e it Wi e f st A e ecie
gravity hydrometerenapyasiured pé{y%}rtorius Co., Ltd). [0093] (Measurement of hardness)

Measurement is conducted according to JIS K6253-1997. A manufactured polyurethane foam cut out
in a size of Rowrpe] cm (thickness: arbitrary) was used as a sample for measurement of hardness and
left for 16 hours in an environment of a temperature of 232C and a humidity of 50%5%. At the time of

measurement, samplesnperesstotk ORedrsagrothier i Aribickidespof § synar molend\ Baseiess meter
(Asker D hardness meter, manufactured by Kobunshi Keiki Co., Ltd.) was used to measure hardness.
[0094] as pol yethyl ene terephthalate filnms and pol yet hyl ene

napht hal ate fil ms; pol yolefinfilns such as pol yethylenefilns

and pol ypropylene filnms; and nylon filnms. Anong them

pol yester filns are preferably used because their property of

preventing water penetration is high.

[0077]

The thickness of the base filmis preferably, but not
limited to, 5 to 200 um, more preferably 15 to 50 um in view
of flexibility and rigidity.

[ 0078]

Onthe other hand, Fig. 10is a schemati c cross-secti onal
vi ew show ng anot her structure of the | am nate polishing pad
of the invention. Alam nate polishing pad 1 accordingtothe
i nvention has a structure including a polishing |ayer 8 with
no regi on passing therethrough and a cushion | ayer 10, which
are |l am nated wi t h an adhesi ve | ayer 9a i nt er posed t her ebet ween.
The adhesi ve | ayer 9a has at | east one non-adhering region Y
(13) continuously extending froma central region of the
adhesi ve | ayer 9ato a peri pheral end of the adhesi ve | ayer 9a.

Inthis node, therefore, the non-adhering region X (11) forned
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(Evaluation of Gas Blistering or Internal Peeling) A 10,000-A thick tungsten wafer was polished for
30 hours under the conditions described below, using the prepared laminate polishing pad, and
subsequently, visual observation of the laminate polishing pad was made to determine whether or not
gas blistering or internal peeling occurred between the layers. The polishing apparatus used was
SPP600S (manufactured by Okamoto Machine Tool Works, Ltd.). The polishing conditions were as
follows. The slurry used was an aqueous solution obtained by a process including diluting W2000

ryarogen pEIDAHE REleh SO HENSH, Frcsahsbb e SR mer Jee LGt AEK ha 190P s

it Gy g epling ThERIALIGE. 5 aymbe oSG st o

0 rpm, respectively. Using a dresser (Type

M100, manyfaciwigd by AsgRirDirmandHadestia GronLisinés RgRes cbHsmolishinglayer was

dressed for 20 seconds at predetermined intervals under the conditions of a dressing load of 50

glcm2, a nugaben #f<HRBESET rRVOlUHENSIPeT (M, aperadwimRe i atererayalUians pf Ag rpm.
[0095] (Peel Strength and Peel Strength Retention) Three samples each with a width of 25 mm

and a length & #6rmm (n@)containisa @hyaneasenering regioradveieong ouk gf e Rregargd laminate
polishing pad. The peel strengths (N/25 mm) of the three samples were measured respectively under
the conditioasaftahgeelamghalbbi 80 gndegpeet rate 350 may/romutaysimgta taresile apsten
(AUTOGRAPH AG-X, manufactured by SHIMADZU CORPORATION), and the average value was
calculated. Wfter ¢he polishiny pfocebs wds pdeferAfed as described above, three samples each with a
width of 25 mm and a length of 40 mm (not containing any non-adhering region) were also cut out of
the laminaté @8Hing pad. The average of the peel strengths was determined by the same method. It

is preferred that after the polishing process, the laminate polishing pad should have a peel strength of
10 N/25 mm or mor@h?H%%\éé‘%ﬂ%hbﬂg region Y (13) may have any shape as | ong

as it is at |least formed continuously fromthe central region
to the peripheral end of the adhesive | ayer 9a. The sane shape
as that of the non-adhering region X (11) may be used for the
non- adhering region Y (13). Wen the adhesive layer 9a is
circular, the central region may be a 3 cmradius region from
t he center, and when t he adhesi ve | ayer 9a has an el ongat ed shape,
the central region nmay be a region fromthe center to the | eft
and right edges each 3 cmapart in the width direction.

[ 0080]

The non-adhering region Y (13) nay be a groove or grooves
passi ng t hrough or not passing through the adhesive | ayer 9a.
The width of the groove, which may be adjusted as needed
dependi ng on the size of the adhesive |ayer 9a, is generally
fromabout 0.1 to about 10 mm preferably from0.5to3 mm The
dept h of t he non-t hrough groove, whi ch may be adj ust ed as needed

dependi ng on the thickness of the adhesive |ayer 9a, is
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retention was also calculated from the average peel strengths before and after the polishing process.
The peel strength retention = (the average peel strength after the polishing process / the average peel
strength before the polishing process) x 100 [0096] Production Example 1 (Production of Polishing
Layer) To a polymerization vessel were added 100 parts by weight of an isocyanate-terminated
prepolymer (ADIPRENE L-325, manufactured by Chemtura Corporation) and 3 parts by weight of a
silicone surfactant (SH-192, manufactured by Dow Corning Toray Silicone Co., Ltd.) and mixed. The
mixture was adjusted to 80C and degas sed under reduced pressure, Subsequently, the mixture was
vigorously SHFSeAwith 4 %ﬁﬂﬁ‘g X SC aig ﬁﬁm&?l& réj\ﬁ)aui%ns%]f %Bﬁﬁﬁgff%r%b%%tg mifiutes in
such a manggr tr}nat air bubbles were incorporated into the reaction system. To the resulting mixture
was added &rt’s by weight of 4,4'-methylenebis(o-chloroaniline) (IHARACUAMINE-MT,
manufactung@gllﬁARA CHEMICAL INDUSTRY CO., LTD.), which had been previously melted at
1200. The liquid mixture was stirred for about 1 minute and then poured into a loaf-shaped open mold

(casting vessel). AtgheRpint¥bentthe Heutit sXre skits Juitieynis asdHasethiy pegveRn. and

subjected to post curing at 100C for 16 hours, so that a polyurethane foam block was obtained. [0097]

While heated au8)Ci thelnalrethanedpamiock wastdiged oising arslicrsd VIGW!HARS, mepnufactured
by AMITEC Corporation), so that a polyurethane foam sheet was obtained (50 pm in average cell size,
0.86 in spesifiagkavity, tSRodegreas ia balttassske 3uysmgscntly, pee sudihde/odbthe sheeelvgs buffed
using a buffing machine (manufactured by AMITEC Corporation) until its thickness reached 1.27 mm,
so that a shieetwthnggalases hitkregzsaadcupbcy Wasasthained Thayeff(e) way pedforined using first
a belt sander with 120-mesh abrasive grains (manufactured by RIKEN CORUNDUM CO., LTD.), then
a belt sand#f With2eH@eht thsive gRiMoEnahuRERFEH BY RREN CORUNDRMED.NATD.), and
finally a belt sander with 400-mesh abrasive grains (manufactured by RIKEN CORUNDUM CO., LTD.)
for finishing? TRESH Y] 898t SRECEthp & IntG 6% iReE WAt Al BahtB 0P8 J &4 @Bnc@Attic circular

ith idth of Q.25 , itch of 1.5 , and a depth of 0.6 f d th
T A B e L S ek SRS s Gt L ETRVEY TUShAS bR Ao . so

thatapo"s?'Pgr@Xefaser such as a carbon di oxi de |l aser to formthe region.

[ 0082]

The total surface area of the non-adhering regionY (13)
is preferably from0.1 to 30% nore preferably from0.5to 10%
of the surface area of the adhesive |ayer 9a.
[ 0083]

The material used to formthe adhesi ve | ayer 9a and t he
t hi ckness of the adhesive |ayer 9a nay be the sanme as those
descri bed above. The nmet hod of bondi ng t he poli shing |l ayer and
t he cushion | ayer together may al so be the sanme as descri bed
above.
[ 0084]

Onthe ot her hand, Fig. 11is aschematic cross-sectional
vi ew show ng anot her structure of the | am nate polishing pad

of the invention. Alamnate polishing pad 1 accordingtothe
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was obtained. [0098] Example 1 Using a grooving machine (manufactured by Techno
Corporation), grooves with a width of 1.0 mm and a depth of 0.1 mm were radially formed as the
non-adhering region X on the back surface of the polishing layer, which was prepared in Production
Example 1, at angle intervals of 45 from the center to the peripheral end. The total surface area of the
non-adhering region X was 0.84% of the surface area of the polishing layer. Subsequently, a 6 0 -cm
diameter double-sided adhesive tape (base film: a 25-um thick PET film, adhesive layers: 50-m thick

lic adh I b d d h back surf f the polishin I
mathing. A GOLE AN e i KSED (& ol eHahg f%laa%fk.‘fﬁégﬁayﬁrs@i DS was then

bonded to 3%%‘9).]1@ i e é&%‘?.ﬂé”?'ﬁe%’%?%?gtl%ﬂvﬁﬁ%io% %%tfi‘ pﬂ'}'ShW% g0l was

obtained. [ ampl sing a grooving machine (manutacture b no Corporatlon)

grooves with, awidih ofzh-8 W AR SRIMBOT Del FRRME Sty E’é@@&’ Pﬁé*ﬂ"eﬂ@f‘\ﬁé’@ﬁ””g region

X on the back surface of the polishing layer, which was prepared in duction
The adhesi ve menber 9, whi chi ncl udes a base fi |l m9b and adhesi ve

| ayers 9a provi ded on bot h si des of t he base fil m9b, i s a product
usual Iy cal | ed doubl e- si ded adhesi ve tape. The adhesi ve | ayer
9a pl aced on the polishing | ayer side of the base fil m9b has
at | east one non-adhering regionY (13) continuously extendi ng
froma central region of the adhesive | ayer 9a to a peri pheral
end of the adhesive layer 9a. In this node, therefore, the
non- adheringregionY (13) fornmedinthe adhesi vel ayer 9a shown
inFig. 10is replaced by the non-adhering regionY (13) forned
in the adhesive | ayer 9a | ocated on the polishing | ayer side
of the doubl e-si ded adhesive tape. In another node, the
polishing | ayer 8 may have t he non-adhering region X (11), and
at the sanetinme, the adhesi vel ayer 9al ocat ed on t he pol i shing
| ayer side of the doubl e-sided adhesive tape may have the
non-adhering region Y (13). The details of the non-adhering
region, the material usedto formit, and the net hod of form ng
it my be the sane as those described above.
[ 0085]

Means for adhering the polishing |ayer to the cushion
| ayer include: for exanple, a nmethod in which a doubl e-si ded
adhesi ve tape i s sandw ched bet ween t he pol i shing | ayer and t he

cushion | ayer, followed by pressing.
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Example 1, at angle intervals of 45 from the center to the peripheral end. In addition, a concentric
groove with a width of 0.25 mm and a depth of 0.1 mm was formed as the non-adhering region X at a
position 100 mm apart from the center in the radial direction. The total surface area of the
non-adhering region X was 0.91% of the surface area of the polishing layer. Subsequently, a laminate
polishing pad was prepared by the same method as in Example 1. [0100] Example 3 Radial parts
with a width of 1.0 mm extending from the center to the peripheral end were removed at angle
intervals of 4§é the adhesive layer of a 60-cm diameter double-sided adhesive tape (base film: a
25-pm thick[ Wm, adhesive layers: 50-um thick acrylic adhesive layers), in which the adhesive

layer was on the siqehto[lﬁ%bpg 2d 10 @ep% Iisgl_m%l YL o&pa& y I?grmg regj]onYwas
R o c G gy s O B4 Ot

formed. The total surface area of the non-adhering r was % of the surface area of the

adhesive laygh Suhsgquanty. §Fing gdaminateiodaachtite 11, 80naa0e 419 Setien iLygphigining

adhesive layer of the double-sided adhesive tape was bonded to the back surface of the polishing

layer prepage¢hiraPEgyatipraExample dr 566 girmeaieraugbionsiayer ¢ rohalrethariedieam with a

thickness of 0.8 mm) was then bonded to the other side of the double-sided adhesive tape, so that a

laminate palishieg.padmasddliaineds[0déd] adhesi ve tape to be used may have a
general structure including a base filmand adhesive | ayers
provi ded on both sides of the filmas stated above.
[ 0087]

A sem conductor device is fabricated after operationin

a step of polishing a surface of a sem conductor wafer with a
| am nate polishing pad. The term a sem conductor wafer,
general ly nmeans a silicon wafer on which awring netal and an
oxi de | ayer are stacked. No specificlimtationis inposed on
a polishing nethod of a sem conductor wafer or a polishing
apparatus, and polishing is performed with a polishing
appar at us equi pped, as showninFig. 1, with a polishing platen
2 supporting a lam nate polishing pad 1, a polishing head 5
hol di ng a sem conduct or waf er 4, a backi ngmaterial for appl yi ng
a uni formpressure agai nst the waf er and a supply mechani sm of
a polishing agent 3. The | am nate polishing pad 1 i s nounted
on the polishing platen 2 by adheringthe padtothe platenw th
a doubl e-si ded adhesi ve tape. The polishing platen 2 and t he
pol i shing head 5 are di sposed so that the | am nate poli shing
pad 1 and t he sem conductor wafer 4 supported or held by them

oppositely face each ot her and provi ded with respectiverotary
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Example 4 Using a grooving machine (manufactured by Techno Corporation), grooves with a
width of 2.0 mm, a depth of 0.13 mm, and a pitch of 45 mm were formed as the non-adhering region X
in a lattice pattern as shown in Fig. 8 on the back surface of the polishing layer prepared in Production
Example 1. The total surface area of the non-adhering region X was 8.3% of the surface area of the
polishing layer. Subsequently, using a laminating machine, a 60-cm diameter adhesive layer (a
130-um thick acrylic adhesive layer) was bonded to the back surface of the polishing layer. A 60-cm

di hiqn | I h f ith a thickr f0.8 hen bonded to the oth
S of the SRLAse FyBF Lol et TR SRR DU SbcARGR Tonde) Eomple 5 Using 8

grooving m@%‘ﬁ{‘ﬁéﬁ‘@%ﬁwrﬁgf%’ﬁ%'}’g’ ¥ %’qrﬁﬁiﬁ’})&?%"?f{SP V) jéé‘r’:‘ét%ooff-ﬁ’ gm, a depth of

0.13 mm, and a pitch mmwere formed as the non-adhering region attice pattern as shown

in Fig. 8 on;the ark sHrighe; Alesapalishinggayenareraremkin PRAYSIgYEXaeRlet, Thee

sem conductor wafer 4 is polished by bei ng pressed agai nst t he
| am nate polishing pad 1 while the polishing platen 2 and t he
polishing head 5 are rotated and a slurry is fed. No specific
l[imtationis placed on aflowrate of the slurry, a polishing
| oad, a polishing platen rotati on nunber and a wafer rotation
nunber, which are properly adjusted.
[ 0088]

Protrusions 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 arithnmetic processor, a nenory etc.

Exanpl es
[ 0089]

Descriptionw || be givenof theinventionwth exanpl es,
while the invention is not limted to description in the
exanpl es.

[ 0090]
[ Met hods for Measurenent and Eval uati on]
(Measurenent of Nunber Average Ml ecul ar Wi ght)

The nunber average nol ecul ar wei ght was neasured as a
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total surface area of the non-adhering region X was 8.3% of the surface area of the polishing layer. In
addition, a 2 . O-mmwide part from one end to the other through the center was removed from the
adhesive layer of a 60-cm diameter double-sided adhesive tape (base film: a 25-pm thick PET film,
adhesive layers: 50-pm thick acrylic adhesive layers), in which the adhesive layer was on the side to
be bonded to the polishing layer, so that the non-adhering region Y was formed. Subsequently, using a
laminating machine, the double-sided adhesive tape was bonded to the back surface of the polishing

I [ h that th -adheri iop X -gdheri ion Y I d h
other. A 6015, URSEN EG<HIOh )e (s oLV e Tk a IMREECA AHD. & mm) was ther
bonded to t ' douhle-sj ' { a laminat lishi d
cbtained 10103 EAR IR Ui oSy LIS (Vb TAEiad ny Techto Corperaton).

grooves withgwidia 0f 410 1 25R aeRIP A Ot ed by Shi madzu Cor porati on
Columns: three columns PLgel (5 pm, 500 A), PLgel (5 pm, 100
A) and PLgel (5 um, 50 A) each manufactured by Polymer
Laboratories were coupl ed and used.
Flowrate: 1.0 m/mnute
Concentration: 1.0 g/l
Injection volume: 40 ul
Col um tenperature: 40°C
El uent: tetrahydrofuran
[ 0091]
(Measurenment of Average Cell Dianeter)

A manuf actured pol yuret hane foamwas sliced with a

m crotone cutter into nmeasurenent sanples each with the
t hi nnest possible thickness of 1 mmor less. A surface of a
sanpl e was phot ographed with a scanning el ectron m croscope
(manuf actured by Hi tachi Sci ence SystemCo. wi th a nodel nunber
of S-3500N) at a magni fication of x 100. An effective circular
di aneter of each of all cellsinanarbitrary area was neasured
wi th an i nmage anal yzi ng soft (manufactured by M TANl Corp. with
a trade nane WN-ROOF) and an average cell dianeter was
cal cul ated fromthe neasured val ues.
[ 0092]

(Measurenent of specific gravity)
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mm were radially formed as the non-adhering region X on the back surface of the polishing layer,
which was prepared in Production Example 1, at angle intervals of 45 from the center to the peripheral
end. The total surface area of the non-adhering region X was 0.84% of the surface area of the
polishing layer. Using a laminating machine, a 60-cm diameter urethane-based hot melt adhesive
sheet (UH-203 manufactured by Nihon Matai Co., Ltd., 75 pm in thickness) and a 60-cm diameter
cushion layer (a polyurethane foam with a thickness of 0.8 mm) were stacked on the back surface of

the polishing layer. @Feurrethang ta)l%sceor ding to JI S Z8807-1976. A manufactured

pol yur et hane foamcut out in the formof a strip of 4 cnx8.5
cm(thickness: arbitrary) was used as a sanpl e for neasur enent
of specific gravity and left for 16 hours in an environnent of
a tenperature of 23+2°C and a hum dity of 50%5% Measur enent
was conducted by using a specific gravity hydroneter

(manuf actured by Sartorius Co., Ltd).

[ 0093]

(Measurenment of hardness)

Measur enment i s conducted accordingto Jl SK6253-1997. A
manuf act ur ed pol yuret hane foamcut out in a size of 2 cnk2 cm
(thickness: arbitrary) was used as a sanpl e for measur enent of
hardness and | eft for 16 hours i nanenvironnent of atenperature
of 23+2°Cand a hum dity of 50%5% At the tinme of nmeasurenent,
sanpl es wer e stuck on one anot her to athickness of 6 nmor nore.
A hardness neter (Asker D hardness neter, manufactured by
Kobunshi Kei ki Co., Ltd.) was used to neasure hardness.

[ 0094]
(Evaluation of Gas Blistering or Internal Peeling)

A 10, 000- At hi ck t ungst en waf er was pol i shed for 30 hours
under the conditions described bel ow, using the prepared
| am nat e polishing pad, and subsequently, visual observation
of the | am nate polishing pad was made t o det er m ne whet her or
not gas blistering or internal peeling occurred between the

| ayers. The polishing apparatus used was SPP600S
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hot melt adhesive sheet was melted by heating so that the polishing layer and the cushion layer was
bonded together to form a laminate polishing pad. [0104] Example 7 Using a grooving machine
(manufactured by Techno Corporation), grooves with a width of 1.0 mm and a depth of 0.1 mm were
radially formed as the non-adhering region X on the back surface of the polishing layer, which was
prepared in Production Example 1, at angle intervals of 45 from the center to the peripheral end. The
total surface area of the non-adhering region X was 0.84% of the surface area of the polishing layer.

Usi lamjinati hi 60-cm di hane- I ' UH-203
manufactorb A8 Noh s B, AT b (e La) b o e iGeter, Rifona-reated
PET film (5Q pm in.thi f t ishi h

Crethane-5 B0 B T £ R g Ritin B8 (i MO By And the

PET film wag, bandrd Jegeieoi0 dpim Aldingia $isste (%bﬁﬁElP%fyn NG G/ pRRBHR Machine, a

60-cm diameter urethane-based hot melt adhesive sheet (UH-203 manufactured by Nihon Matai Co.,

Ltd., 75 pminghicknrssheed aH0-capdiameiepergtioniayes (@ paiysreinane (pam aptly a thickness of
0.8 mm) were stacked on the PET film side of the laminate sheet, and the urethane-based hot melt

adhesive shegatavaamelieitiby ezigigy seihghthelamjnate gbagl@ndihecushian layerwas bonded
together to form a laminate polishing pad. [0105] Comparative Example 1 Using a laminating
machine, a &Oeridiametdrhedo aljeesidesd salhesivertapey Ededdnata 23-povihick PEF fillipadhesive
layers: 50-pm thick acrylic adhesive layers) was bonded to the back surface of the polishing layer
prepared inmProdiudtidre Ekempleg 1ha e0!cns tiangeter Thshion askt (@ dadadethheenfoabewith a
thickness of 0.8 mm) was then bonded to the other side of the double-sided adhesive tape, so that a
laminate po&hipg!gadhivas oBtaaten revol utions, and the nunber of wafer

revolutions were 5 psi, 120 rpm and 120 rpm respectively.
Usi ng a dresser (Type MLOO, manufactured by Asahi D anond
I ndustrial Co., Ltd.), the surface of the polishing | ayer was
dressed for 20 seconds at predeterm ned intervals under the
conditions of a dressing | oad of 50 g/cnf, a nunmber of dresser
revol utions of 15 rpm and a nunber of platen revol utions of
30 rpm
[ 0095]
(Peel Strength and Peel Strength Retention)

Three sanpl es each wwth a width of 25 nmand a | ength of
40 mm(not contai ni ng any non- adheri ng regi on) were cut out of
t he prepared | am nate poli shing pad. The peel strengths (N 25
mm) of the three sanpl es were neasured respectively under the
condi ti ons of a peel angl e of 180° and a peel rate of 50 i m nut e
using a tensile tester (AUTOGRAPH AG X, manufactured by
SHI MADZU CORPORATI ON), and the average val ue was cal cul at ed.

After the polishing process was perfornmed as descri bed above,
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[0106] [Table 1] Gas blistering Internal peeling Initial peel strength

t hree sanples each with a width of 25 mmand a | ength of 40 nm
(not cont ai ni ng any non-adhering regi on) were al so cut out of
t he | am nat e polishing pad. The average of the peel strengths
was determ ned by the sane nethod. It is preferredthat after
t he pol i shing process, the | am nate polishing pad shoul d have
a peel strength of 10 V25 nmmor nore. The peel strength
retention was al so cal cul ated fromthe average peel strengths
before and after the polishing process.

The peel strength retention = (the average peel strength
after the polishing process / the average peel strength before
t he polishing process) x 100
[ 0096]

Production Exanple 1 (Production of Polishing Layer)

To a pol yneri zati on vessel were added 100 parts by wei ght
of an isocyanate-term nated prepol yner (AD PRENE L- 325,
manuf act ur ed by Chent ura Cor porati on) and 3 parts by wei ght of
a silicone surfactant (SH 192, manufactured by Dow Corni ng
Toray Silicone Co., Ltd.) and m xed. The m xture was adj ust ed
t 0 80° Cand degassed under reduced pressure. Subsequently, the
m xture was vigorouslystirredwithastirring bl ade at a nunber
of revol utions of 900 rpmfor about 4 m nutes i n such a nanner
that air bubbles were incorporated into the reacti on system
To the resulting m xture was added 26 parts by wei ght of
4, 4" - met hyl enebi s(o-chl oroani li ne) (1 HARACUAM NE- M,

manuf act ured by | HARA CHEM CAL | NDUSTRY CO., LTD.), which had
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(N/25 mm) Peel strength after polishing (N/25 mm) Retention (%) Example 1 Absent

been previously nelted at 120°. Theliquidm xturewas stirred
for about 1 m nute and t hen poured into al oaf-shaped open nol d
(casting vessel). At the point when the liquid m xture | ost
its fluidity, it was placed in an oven, and subjected to post
curing at 100°Cfor 16 hours, so that a pol yuret hane f oambl ock
was obt ai ned.
[ 0097]

Wil e heated at 80°C, the pol yurethane foam bl ock was
sliced using a slicer (VGWM125, manufactured by AM TEC
Cor poration), so that a pol yuret hane foam sheet was obtai ned
(50 um in average cell size, 0.86 in specific gravity, 52 degrees
i n hardness). Subsequently, the surface of the sheet was buffed
usi ng a buffing machi ne (manufactured by AM TEC Cor por ati on)
until its thickness reached 1.27 mm so that a sheet with
regul at ed thickness accuracy was obtai ned. The buffing was
performed using first a belt sander with 120-nesh abrasive
grai ns (manufactured by RI KEN CORUNDUMCO., LTD.), then a bel t
sander with 240-nmesh abrasive grains (manufactured by Rl KEN
CORUNDUM CO., LTD.), and finally a belt sander wi th 400-nesh
abr asi ve grai ns (manuf act ured by RI KEN CORUNDUMCO., LTD.) for
finishing. The buffed sheet was stanped into a piece with a
di aneter of 60 cm Concentric circular grooves with a wdth
of 0.25 mMm apitchof 1.5 mm and a depth of 0.6 mmwere fornmed
on t he polishing surface of the pi ece using a groovi ng machi ne

(manuf act ur ed by Techno Cor poration), sothat apolishinglayer
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Absent 24.2 22.5 93 Example 2 Absent Absent 24.1 21.9 91

was obt ai ned.
[ 0098]

Exanple 1

Usi ng a groovi ng machi ne (manufactured by Techno
Cor poration), grooves with aw dth of 1.0 mmand a depth of 0.1
mmwer e radi al |y formed as t he non-adheri ng regi on Xon t he back
surface of the polishinglayer, whichwas preparedinProduction
Exanple 1, at angle intervals of 45° fromthe center to the
peri pheral end. The total surface area of the non-adhering
region X was 0. 84%of the surface area of the polishing | ayer.
Subsequent |y, a 60-cmdi anet er doubl e- si ded adhesi ve t ape (base
film: a 25-um thick PET film, adhesive layers: 50-um thick
acrylic adhesive | ayers) was bonded to t he back surface of the
pol i shing | ayer using alam nating machine. A 60-cmdi aneter
cushion | ayer (a pol yurethane foamw th a thickness of 0.8 )
was t hen bonded to the ot her side of the doubl e-si ded adhesi ve
tape, so that a | am nate polishing pad was obt ai ned.
[ 0099]

Exanpl e 2

Usi ng a groovi ng machi ne (manufactured by Techno
Cor poration), grooves with aw dth of 1.0 mmand a depth of 0.1
mmwer e radi al |y formed as t he non-adheri ng regi on Xon t he back
surface of the polishinglayer, whi chwas preparedinProduction
Exanple 1, at angle intervals of 45° fromthe center to the

peripheral end. I1n addition, aconcentric groove with awdth
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Example 3 Absent Absent 24.1 23.1 96 Example 4 Absent Absent 23.9

of 0.25 mmand a depth of 0.1 nmwas fornmed as t he non-adheri ng
region Xat a position 100 nmapart fromthe center intheradial
direction. The total surface area of the non-adhering region
X was 0.91% of the surface area of the polishing | ayer.
Subsequent |y, al am nat e pol i shing pad was prepared by t he sane
met hod as in Exanple 1.
[ 0100]

Exanpl e 3

Radi al parts with a width of 1.0 nmextending fromthe
center to the peripheral end were renoved at angle intervals
of 45° fromt he adhesi ve | ayer of a 60-cmdi anet er doubl e-si ded
adhesive tape (base film: a 25-um thick PET film, adhesive
layers: 50-um thick acrylic adhesive layers), in which the
adhesi ve | ayer was on the side to be bonded to the polishing
| ayer, so that the non-adheringregionYwas forned. The total
surface area of the non-adhering region Y was 0.84% of the
surface area of the adhesive |ayer. Subsequently, using a
| am nati ng machi ne, the non-adhering region Y-containing
adhesi ve | ayer of the doubl e-si ded adhesi ve t ape was bonded t o
t he back surface of the polishing | ayer preparedin Production
Exanpl e 1. A 60-cmdi aneter cushion |l ayer (a pol yuret hane f oam
with a thickness of 0.8 nMm) was then bonded to the other side
of the doubl e-si ded adhesi ve tape, sothat alam nate polishing
pad was obt ai ned.

[0101]
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22.3 93 Example 5 Absent Absent 23.7 22.5 95 Example 6 Absent

Exanpl e 4

Usi ng a groovi ng machi ne (manufactured by Techno
Corporation), grooves with awwdth of 2.0 nm a depth of 0.13
mm and a pitch of 45 mmwere forned as t he non-adheri ng regi on
Xinalattice pattern as shown in Fig. 8 on the back surface
of the polishing | ayer prepared in Production Exanple 1. The
total surface area of the non-adhering regi on Xwas 8. 3%of the
surface area of the polishing |ayer. Subsequently, using a
laminating machine, a 60-cm diameter adhesive layer (a 130-um
thick acrylic adhesive | ayer) was bonded to the back surface
of the polishing layer. A 60-cm di aneter cushion |layer (a
pol yur et hane foamw th a thi ckness of 0.8 mm was t hen bonded
to the other side of the adhesive layer, so that a | am nate
pol i shi ng pad was obt ai ned.
[0102]

Exanpl e 5

Usi ng a groovi ng machi ne (manufactured by Techno
Corporation), grooves with awdth of 2.0 nm a depth of 0.13
mm and a pitch of 45 mmwere forned as t he non-adheri ng regi on
Xin alattice pattern as shown in Fig. 8 on the back surface
of the polishing | ayer prepared in Production Exanple 1. The
total surface area of the non-adhering regi on Xwas 8. 3%of the
surface areaof the polishinglayer. Inaddition, a2.0-mmw de
part fromone end to the other through the center was renoved

fromthe adhesive |l ayer of a 60-cm di aneter doubl e-si ded
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Absent 43.1 41.5 96 Example 7 Absent Absent 44.8 43.5 97

adhesive tape (base film: a 25-um thick PET film, adhesive
layers: 50-um thick acrylic adhesive layers), in which the
adhesive | ayer was on the side to be bonded to the polishing
| ayer, so that the non-adhering region Y was forned.
Subsequently, using a |lam nating machi ne, the doubl e-si ded
adhesi ve t ape was bonded to t he back surface of the polishing
| ayer in such a manner that the non-adhering region X and
non- adhering regi on Y over |l apped each other. A 60-cmdi aneter
cushi on | ayer (a pol yurethane foamw th a thi ckness of 0.8 mm)
was t hen bonded to the ot her side of the doubl e-si ded adhesi ve
tape, so that a | am nate polishing pad was obt ai ned.
[0103]

Exanpl e 6

Usi ng a groovi ng machi ne (manufactured by Techno
Cor poration), grooves with aw dth of 1.0 nmand a depth of 0.1
mmwer e radi al | y formed as t he non-adheri ng regi on Xon t he back
surface of the polishinglayer, whichwas preparedinProduction
Exanple 1, at angle intervals of 45° fromthe center to the
peri pheral end. The total surface area of the non-adhering
region X was 0. 84%of the surface area of the polishing|ayer.
Usi ng al am nati ng machi ne, a 60- cmdi anet er ur et hane- based hot
mel t adhesi ve sheet (UH 203 manufactured by N hon Matai Co.,
Ltd., 75 pm in thickness) and a 60-cm diameter cushion layer
(a pol yurethane foamw th a t hi ckness of 0.8 mm) were stacked

on t he back surface of the polishinglayer. The urethane-based
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Comparative Example 1 Present Present 23.8 7.6 32 [0107] Table 1 shows that gas blistering or
internal peeling did not occur between the layers of the laminate polishing pad of

hot nelt adhesive sheet was nelted by heating so that the
polishing | ayer and the cushion | ayer was bonded together to
forma | am nate polishing pad.
[ 0104]

Exanmple 7

Usi ng a groovi ng machi ne (manufactured by Techno
Cor poration), grooves with aw dth of 1.0 mmand a depth of 0.1
mmwer e radi al |y formed as t he non-adheri ng regi on Xon t he back
surface of the polishinglayer, whichwas preparedinProduction
Exanple 1, at angle intervals of 45° fromthe center to the
peri pheral end. The total surface area of the non-adhering
region X was 0. 84%of the surface area of the polishing|ayer.
Usi ng al am nati ng machi ne, a 60- cmdi anet er ur et hane- based hot
nmel t adhesi ve sheet (UH 203 manufactured by N hon Matai Co.,
Ltd., 75 um in thickness) and a 60-cm diameter, corona-treated
PET film (50 um in thickness) were stacked on the back surface
of the polishing |ayer. The urethane-based hot nelt adhesive
sheet was nel ted by heating so that the polishing!layer and the
PET fil mwas bonded together to forma |am nate sheet.
Subsequently, using a | am nating machi ne, a 60-cm di anet er
ur et hane- based hot nelt adhesi ve sheet (UH 203 nmanuf act ur ed by
Nihon Matai Co., Ltd., 75 um in thickness) and a 60-cm diameter
cushion | ayer (a pol yurethane foamw th a thickness of 0.8 mm)
were stacked on the PET fil mside of the | am nate sheet, and

t he ur et hane- based hot nel t adhesi ve sheet was nel t ed by heati ng
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each of Examples 1 to 7 even after polishing with it for a long time, because it had the non-adhering
region X and/or the non-adhering region Y. In contrast, gas blistering and internal peeling occurred
between the layers of the laminate polishing pad of Comparative Example 1, because it had neither
the non-adhering region X nor the non-adhering region Y. INDUSTRIAL APPLICABILITY [0108] A
laminate polishing pad of the invention is capable of performing planarization materials requiring a high
surface planarity such as optical materials including a lens and a reflective mirror, a silicon wafer, a

I b lumi sub f hard djsk and d f I | polishi ith
Stabilty and & fgebondHng IR ATSRintl Boling Hollci it ANEniORTs Pridatly
employed, ﬁ?érgeetc)[lﬂg(r in[ ) p*ad"laﬁj]z ti?r&ﬁﬁferpa fea igﬂaréma}tl aadQevice on which an oxide layer or a

metal layer een formed prior to turther stacking an oxide layer or a metal layer thereon.
DESCRIPT!(@I}IC@J: REFERENCE SIGNS [0109] In the drawings, reference numeral 1 represents
a laminate polishing pad, 2 a polishing platen, 3 a polishing agent (slurry), 4 an object to be polished
(semiconductor waleph Pz sPRAt (Balisping head), 6 and 7 each a rotating shaft, 8 a polishing layer,
9 an adhesive member (adhesive layer, double-sided adhesive tape), 9a an adhesive member, 9b a

base film, 10 a cushien teyerl dkiamzan-aghesiogiragion $0L2 meeninltregien idel3 rdwan-adhering
reglon ¥ adhesive tape (base film: a 25-um thick PET film, adhesive

layers: 50-um thick acrylic adhesive layers) was bonded to the

back surface of the polishing | ayer prepared in Production

Exanpl e 1. A 60-cmdi aneter cushionl ayer (a pol yuret hane f oam

with a thickness of 0.8 nMm) was then bonded to the other side

of t he doubl e-si ded adhesi ve tape, sothat alam nate polishing

pad was obt ai ned.

[ 0106]
[ Tabl e 1]
Initial strpgﬁlgth
Gas | nt er nal peel af t er Ret enti on
blistering| peeling |strength o (9
(N 25 m) pol i shi ng
(N 25 mm)
Exanmple 1 Absent Absent 24.2 22.5 93
Exanple 2 Absent Absent 24.1 21.9 91
Exanple 3 Absent Absent 24.1 23.1 96
Exanpl e 4 Absent Absent 23.9 22.3 93
Exanpl e 5 Absent Absent 23.7 22.5 95
Exanpl e 6 Absent Absent 43. 1 41.5 96
Exanple 7 Absent Absent 44. 8 43. 5 97
OOExng?nr:)?gl \1/6 Pr esent Pr esent 23.8 7.6 32
[ 0107]

Tabl e 1 shows that gas blisteringor internal peelingdid

not occur between the | ayers of the | am nate polishing pad of
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CLAIMS 1. A laminate polishing pad, comprising: a polishing layer with no region passing
therethrough; 5an adhesive member; and a cushion layer placed on the polishing layer with the
adhesive member interposed therebetween, wherein a back side of the polishing layer has at
least one non-adhering region X continuously extending from a central 10 region of the polishing layer
to a peripheral end of the polishing layer, and/or the adhesive member has at least one
non-adhering region Y continuously extending from a central region of the adhesive member to a

peripheral eena(ljc%f g}e EQ%%%Y%@?L”%%%leSven after polishingwithit for along

time, because it had the non-adhering region X and/or the
non- adhering region Y. In contrast, gas blistering and

i nternal peeling occurred between the | ayers of the | am nate
pol i shi ng pad of Conparative Exanpl e 1, because it had neit her

t he non-adhering region X nor the non-adhering region Y.

| NDUSTRI AL APPLI CABI LI TY
[ 0108]

A |l am nate polishing pad of the invention is capabl e of
perform ng planarization materials requiring a high surface
pl anarity such as optical materials including a lens and a
reflective mrror, a silicon wafer, a glass substrate or an
al um numsubstrate for a hard di sk and a product of general netal
polishing with stability and a high polishing efficiency. A
| am nat e pol i shing pad of theinventionis preferably enpl oyed,
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
prior to further stacking an oxide |ayer or a netal |ayer

t her eon.

DESCRI PTI ON OF REFERENCE SI GNS
[ 0109]
In the drawi ngs, reference nuneral 1 represents a

| am nate polishing pad, 2 a polishing platen, 3 a polishing
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2. The laminate polishing pad according to claim 1, wherein the adhesive member comprises a base
film and adhesive layers provided on both sides of the base film, and the adhesive layer on the
polishing layer side has the non-adhering region 20Y. 3. The laminate polishing pad according to
claim 1, wherein the non-adhering region X or Y is formed radially or in a lattice pattern. 25 4,
The laminate polishing pad according to claim 1, wherein the non-adhering region X or Y has a total
surface area equal to 0.1 to 30% of the surface area of the polishing layer. 55. A method for

wator using B8 KriLEL polshid PP ASuclchy 5 Bdieh Thed {=eT & 8 AiEY S gy oncuetr
5 a support (polishing head), 6 and 7 each a rotating shaft,
8 a polishing layer, 9 an adhesive nenber (adhesive |ayer,
doubl e- si ded adhesi ve tape), 9a an adhesi ve nenber, 9b a base
film 10acushionlayer, 11 anon-adheringregionX, 12acentral

region, and 13 a non-adhering region Y.
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CLAI M5

1. A lamnate polishing pad, conprising:

a polishing layer with no regi on passing therethrough;

an adhesi ve nenber; and

a cushion |l ayer placed on the polishing | ayer with the
adhesi ve nenber interposed therebetween, wherein

a back side of the polishing | ayer has at |east one
non- adhering region X continuously extending froma centra
region of the polishing layer to a peripheral end of the
pol i shing | ayer, and/or

t he adhesi ve nenber has at | east one non-adhering regi on
Y conti nuously extending froma central region of the adhesive

nmenber to a peripheral end of the adhesive nenber.

2. The lam nate polishing pad according to claim1,
wher ei n t he adhesi ve nenber conpri ses a base fil mand adhesi ve
| ayer s provi ded on bot h si des of the base film and t he adhesi ve
| ayer on the polishing | ayer side has the non-adhering region

Y.

3. The lam nate polishing pad according to claim1,

wherei n the non-adhering region X or Yis forned radially or

in alattice pattern.
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4. The | am nate polishing pad according to claim1,
wher ei n t he non-adhering region Xor Y has atotal surface area

equal to 0.1 to 30%of the surface area of the polishinglayer.

5. A nmethod for manufacturing a sem conductor device,

conprising the step of polishing a surface of a sem conduct or

waf er using the | am nate polishing pad according to claiml.
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