(54)[Title] LAYERED SHEETS AND PROCESSES FOR PRODUCI NG THE SAMVE
[Detailed Description of the Invention]

[ Techni cal Field]

[ 0001]

The present invention relates to a | ayered sheet (a
hol di ng sheet and a backi ng sheet) used f or hol di ng and fi xi ng
optical materials such as lenses and reflecting mrrors,
sem conduct or waf ers such as sili conwafers, gl ass substrat es,
netal substrates, disks, etc., to a polishing head when
pol i shing the surfaces thereof, a |layered sheet
(pressure-sensitive adhesive sheet) used for holding or
protecti ng sem conductor products such as sem conduct or
waf ers, optical products, etc., in the step of precise
processi ngthe products, andaprocess for produci ngthesane.
[ Background Art]

[ 0002]

Typi cal exanpl es of materials requiring high surface
flatness include a single crystal silicon disk referred to
asasiliconwafer for manuf act uri ng sem conduct or i nt egr at ed
circuits (IC, LSI). The silicon wafer is required to have
a finished flat surface with high accuracy i n each of steps
of lam nating and form ng an oxi de | ayer and a netal |ayer
inordertoformthereliabl esem conductor junctionof vari ous
thinfilmsusedfor formngcircuitsinthesteps of produci ng
an 1C, LSI, etc. In the polishing and finishing steps, a
pol i shing pad is generally stuck to arotatabl e support di sk
referred to as a platen, and a material to be polished such
as a silicon wafer is stuck to a polishing head.

[ 0003]

As a nethod for fixing a material to be polished such



as a silicon wafer and gl ass to a polishing head, there have
been conventional ly adopted (1) a wax nounting nethod for
fixing a polishing head and a material to be polished via
wax, (2) a vacuum chuck nethod for fixing a material to be
polished to a polishing head by suction, and (3) a no-wax
nmounting nmethod for fixing a material to be polished by an
artificial |eather or polyner foam ng sheet stuck to a
pol i shing head.

[ 0004]

In the wax nounting nethod, there is a problemthat
the material to be polished is unlikely to be attached and
det ached, t he wax shoul d be renoved by cl eani ng t he mat eri al
t o be polished after polishing, and thus the operating steps
are conplicated since the wax is used.

[ 0005]

The vacuumchuck nmet hod has a probl emt hat t he materi al
to be polished transforns in a suction port part and t her eby
t he surface accuracy of the nmaterial to be polished after
polishing is deteriorated.

[ 0006]

The no-wax mounting nethod has advant ages of easy
attachnment and det achnment of the material to be polished and
excel | ent production efficiency. However, the nmethod has a
problemthat the surface snoothness of the material to be
pol i shedafter polishingisal sodeterioratedwhenthesurface
accuracy of the holding surfaces of the artificial |eather
and pol ynmer foam ng sheet is poor.

[ 0007]
The use of a backing material which is provided with

an adhesive resin |ayer made of a resin on the surface of



a foanmed | ayer i s proposed as a net hod f or sol vi ng t he probl em
of the no-wax nounting nethod (Patent Literature 1). A
sheet - shaped el asti c foam i n whichindependent cells having
an el ongat ed shape and a | arger di aneter toward t he surface
of afoaned| ayer are provided for afoanmed| ayer, i s proposed
(Patent Literature 2).

[ 0008]

However, i naprocessfor produci ngt hebacki ngnmateri al
in Patent Literature 1, the operating steps are conplicated
since the adhesive resin | ayer are separately provided and
an el astic layer is produced by wet coagul ation. Al so, the
process has probl ens of high environnental burden since a
sol vent has to be used and necessity of a | arge anount of
wat er for the extraction of the solvent in the production.
It isdifficult toformthe above cells in Patent Literature
2, and furthernore, it is considered that the nodification
of the foanmed I ayer is increased since the void rate of the
surface of the foaned |layer is increased, thereby
deteriorating the surface snoot hness of the material to be
pol i shed after polishing.

[ 0009]

Patent Literature 1: JP-A 2002-355754

Patent Literature 2: JP-A 6-23664
[ Di scl osure of 1nvention]

[Problens to be solved by the Invention]
[ 0010]

Anobj ect of t hepresent i nventionistoprovideaprocess
for extrenely easily producing a | ayered sheet which has a
hol di ng surface havi ng hi gh surface accuracy. 1n addition,

anot her obj ect of theinventionistoprovide alayered sheet



obtai ned by the above net hod.
[ Means for solving the Probl ens]
[0011]

The present inventors made extensive study to solve
t he probl emdescri bed above, and as aresult, they found that
t he obj ect can be achieved by the foll ow ng process for
produci ng the sane, and the present invention was thereby
conpl et ed.

[0012]

The present i nventionrel atestoaprocessfor produci ng
a layered sheet including the steps of: preparing a cel
di spersed urethane conposition by a mechani cal foam ng
nmet hod; appl yi ngthecel | di spersed uret hane conpositiononto
a base material sheet; form ng a pol yurethane foaned | ayer
by curing the cell dispersed urethane conposition; and
regul ating a thickness of the polyurethane foaned | ayer
uniformy.

[0013]

Anot her present invention relates to a process for
produci ng a | ayered sheet including the steps of: preparing
acel |l dispersedurethane conpositionby amechani cal foam ng
nmet hod; appl yi ngthecel | di spersed uret hane conpositiononto
a base material sheet; | am nating arel ease sheet onthe cell
di spersedur et haneconposi ti on; form ngapol yur et hane f oaned
| ayer by curingthecell dispersedurethane conpositionwhile
maki ng t he thi ckness t hereof uni formw th a pressi ng neans;
and rel easing the rel ease sheet on the pol yuret hane f oaned
| ayer.

[0014]

As descri bed above, a gas such as air is dispersed as



finecellsinastarting material by t he nechani cal foam ng
net hod to prepare the cell dispersed urethane conposition.
Then, the cell di spersed urethane conpositionis cured, and
t hereby the pol yurethane foaned | ayer having an extrenely
smal | cell dianmeter and havi ng spherical cells (including
roughl y spherical cells) can be extrenely easily formed. In
t he mechani cal foam ng nmethod of the present invention, a
gas such as air is dispersed, w thout being dissolved, in
the starting material, and thus there i s an advant age that
generation of new cells (post-expansi on phenonenon) after
astepof uniform yregul ati ngathi ckness of t he pol yur et hane
f oaned | ayer can be suppressed and t he accuracy of athi ckness
and specific gravity can be easily controlled. 1naddition,
t he mechani cal foam ng nmethod does not necessitate use of
a solvent, and is not only excellent in costs but is also
preferable froman environnental viewpoint. In the
pol yur et hane foaned | ayer, a hol ding surface holding a
mat eri al to be poli shed has extrenely hi gh surface accuracy,
and t he surface snoot hness of a material to be polishedafter
polishing is extrenely excellent when the material to be
polished is held using the | ayered sheet havi ng the foaned
| ayer. The pol yuret hane foaned | ayer has spherical cells,
and thus has excellent durability. Accordingly, when the
material to be polished is polished with the | ayered sheet
havi ngt hefoanmed| ayer, polishingratestabilityisinproved.
[ 0015]

A |l ayered sheet of the present invention is obtained
by the production process.
[ 0016]

The pol yur et hane f oanmed | ayer preferably has spheri cal



fine cells having an average cell diameter of 20 to 300 um.
[0017]

The pol yur et hane f oaned | ayer pr ef er abl y has an aver age
cell dianeter difference (amaxi numval ue of t he average cel |
di amet er-a m ni num val ue of the average cell dianeter) of
50 uym or less in a thickness direction. When variance in the
cell dianeter is large in the thickness direction of the
pol yur et hane f oanmed | ayer, an area havingal owresi ndensity
has durability inferior to that of the other area, and the
areaeasilycausesthethickness change (settlingphenonenon).
Asaresult, thesurfaceaccuracy of t hehol di ngsurfacehol di ng
thematerial tobepolishedtendstobereduced, andthesurface
snoot hness of the material to be polished after polishing
tends to be al so reduced. 1In addition, the polishing rate
stability tends to be deteriorated. Wen the average cell
diameter difference in the thickness direction is 50 um or
| ess, the thickness change of the pol yurethane foaned | ayer
can be effectively suppressed.

[ 0018]

The pol yur et hane f oaned | ayer pref erably has aspecific
gravity of 0.2t0 0.5. In addition, the pol yurethane f oaned
| ayer preferably has an Asker Chardness of 10 to 50 degr ees.
Furthernore, the pol yurethane foaned | ayer preferably has
a conpression rate of 2 to 10%

[ Best nmode for carrying out the invention]
[ 0019]

The process f or produci ngal ayer ed sheet of t he present
i nvention conprises the steps of: preparingacell dispersed
ur et hane conposi ti on by anechani cal foan ng et hod; appl yi ng

t he cel | di spersed uret hane conposition onto a base nateri al



sheet; form ng a pol yuret hane f oamed | ayer by curingthe cel
di spersed uret hane conposition; and regul ati ng a thickness
of the pol yurethane foaned | ayer uniformy.

[ 0020]

Anot her process for producing a | ayered sheet of the
present invention conprises the steps of: preparing a cel
di spersed uret hane conposition by a mechani cal foami ng
nmet hod; appl yi ngthecel | di spersed uret hane conpositiononto
a base material sheet; | am nating arel ease sheet onthe cell
di spersedur et haneconposi tion; form ngapol yur et hane f oaned
| ayer by curingthecell dispersedurethane conpositionwhile
maki ng t he thi ckness t hereof uni formw th a pressi ng neans;
and rel easing the rel ease sheet on the pol yuret hane foaned
| ayer.

[ 0021]

The cel | di sper sed ur et hane conposi ti on may be prepared
by a nechani cal foam ng nmethod (including a nechanica
frot hi ngmet hod), andisnot particularlylimtedw threspect
to ot her aspects. For exanple, the cell dispersed urethane
conposition is prepared by the follow ng nethods.

[0022]

(1) The first conponent wherein a silicon-based
surfactant is added to an i socyanat e-term nat ed prepol yrmer
produced by an i socyanate conponent with a
hi gh- nol ecul ar -wei ght polyol or the like is nechanically
stirred in the presence of an unreactive gas, to disperse
t he unreactive gas as fine cells thereby formng a cell
di spersion. Then, the second conponent containing active
hydr ogen- cont ai ni ng conpounds such as hi gh- nol ecul ar - wei ght

and | ow nol ecul ar - wei ght pol yol sareaddedt o, andm xedwi th



the cell dispersion to prepare a cell dispersed urethane
conposition. |If necessary, a catalyst and afiller such as
carbon black may be added to the second conponent.

[ 0023]

(2) Asilicon-based surfactant is added to the first
conponent contai ning an i socyanate conponent (or an
i socyanat e-term nated prepol ynmer) and/or the second
conponent contai ni ng acti ve hydr ogen- cont ai ni ng conpounds,
and t he conmponent (s) to which the silicon-based surfactant
is added is nmechanically stirred in the presence of an
unreactive gas, to di spersethe unreactive gas as finecells
thereby formng a cell dispersion. Then, the renaining
conponent is added to, and m xed with, the cell dispersion
to prepare a cell dispersed urethane conposition
[ 0024]

(3) Asilicon-based surfactant is added to at | east
either of the first conmponent containing an isocyanate
conponent (or an isocyanate-term nated prepol ynmer) or the
second conponent containing active hydrogen-containing
conpounds, and the first and second conponents are
mechanically stirred in the presence of an unreactive gas,
todi spersetheunreactivegasasfinecellstherebypreparing
a cell dispersed urethane conposition.

[ 0025]

Pol yurethane is preferable as a form ng material for
t he foaned | ayer of the | ayered sheet since spherical fine
cells and interconnected cells can be easily formed by the
nmechani cal foam ng met hod.

[ 0026]

As t he i socyanate conponent, a conpound known in the



field of polyurethane can be used wi thout particul ar
[imtation. Theisocyanate conponent i ncludes, for exanpl e,
aromatic diisocyanates such as 2,4-tol uene diisocyanate,
2,6-toluene diisocyanate, 2,2 -diphenyl nethane

di i socyanate, 2,4’ -diphenyl nethane diisocyanate,

4, 4 -di phenyl methane diisocyanate, polyneric MJ,
carbodii m de nodified MD (for exanple, MIlionate MIL made
by Ni ppon Pol yur et hane | ndustry Co., Ltd.), 1,5-naphthal ene
di i socyanate, p-phenyl ene diisocyanate, m phenyl ene

di i socyanate, p-xylylene diisocyanate and m xyl yl ene

di i socyanate, aliphatic diisocyanates such as ethyl ene

di i socyanate, 2,2,4-trinethyl hexanethyl ene diisocyanate
and 1, 6- hexanet hyl ene dii socyanate, and cycl oaliphatic

di i socyanates such as 1, 4-cycl ohexane dii socyanate,

4, 4 -di cycl ohexyl methane diisocyanate, isophorone

di i socyanat e and nor bor nane di i socyanate. These nmay be used
alone or as a mxture of two or nore thereof.

[0027]

As t he i socyanat e conponent, it i s possible to use not
only the above-described diisocyanate conmpounds but al so
mul tifunctional (trifunctional or nore) pol yi socyanates. As
the multifunctional isocyanate conmpounds, a series of
di i socyanat e adduct conpounds are comerci al |l y avai | abl e as
Desnodul - N (Bayer) and Duranate™ (Asahi Chemical |ndustry
Co., Ltd.).

[ 0028]

Anmong the isocyanate conponents descri bed above,

4, 4 - di phenyl net hane di i socyanate or carbodii m de nodi fi ed
MDI is preferably used.
[ 0029]



As t he hi gh-nol ecul ar - wei ght pol yol, a conmpound known
inthe field of pol yurethane can be used wi thout particul ar
[imtation. The high-nolecul ar-wei ght pol yol i ncl udes, for
exanpl e, pol yet her pol yol srepresent ed by pol yt et ranet hyl ene
et her gl ycol and pol yet hyl ene gl ycol, pol yester polyols
r epr esent ed by pol ybut yl ene adi pat e, pol yest er pol ycar bonat e
pol yol s exenpl i fi edbyreactionproducts of pol yester gl ycol s
such as pol ycaprol act one pol yol and pol ycaprol actone with
al kyl ene car bonat e, pol yest er pol ycar bonat e pol yol s obt ai ned
by reacting ethyl ene carbonate with a mnultival ent al cohol
and reacting the resulting reaction m xture with an organic
di carboxyl i c acid, polycarbonate pol yols obtained by ester
exchange reaction of a pol yhydroxyl conpound with aryl
carbonate, and pol ymer pol yols such as pol yether polyol in
whi ch polymer particles are di spersed. These may be used
singly or as a mxture of two or nore thereof. To produce
t he pol yuret hane foamed | ayer having an i ndependent cell
structure, a polyether polyol is preferably only used.

[ 0030]

To produce the pol yurethane foaned | ayer havi ng an
i nterconnectedcell structure, apolyner polyol i spreferably
used, and a pol ymer polyol in which polyner particles nade
of acrylonitrileand/ or styrene-acrylonitrilecopol ynersare
di spersed is particularly preferably used. This polyner
pol yol is containedin an anmount of preferably 20to 100 mt %
nore preferably 30 to 60 wt% in the whole pol yner pol yol
used. The pol yner pol yol descri bed above of 60 to 85 wt %are
preferably contained in the active hydrogen-contai ning
conmpound, and nore preferably 70 to 80 ww% Acell filmis

easi | y br oken by usi ng a speci fi c anount of t he pol yner pol yol

10



descri bed above, and an interconnected cell structure is
easily forned.
[ 0031]

A nunber - average nol ecul ar wei ght of the
hi gh- nol ecul ar - wei ght polyol is not particularly [imted,
but is preferably 1500 to 6000, fromthe viewoint of the
el asticcharacteristicsof theresultingpol yurethane. Wen
t he nunber - aver age nol ecul ar wei ght is | ess than 1500, the
pol yur et hane obt ai ned t herefrom does not have sufficient
el astic characteristics, thus easily becomng a brittle
polymer. Accordingly, a foaned | ayer nmade of this
pol yurethane is rigid to reduce the hol ding property of the
material to be polished. On the other hand, when the
nunber - aver age nol ecul ar wei ght is higher than 6000,
pol yur et hane obt ai ned t her ef rombeconestoosoft. Therefore,
a foaned | ayer made of this pol yurethanetendsto beinferior
in durability.

[ 0032]

Exanpl es of the | ow nol ecul ar-wei ght pol yol that can
be used together with a hi gh-nol ecul ar-wei ght pol yol
descri bed above include: ethylene glycol, 1,2-propylene
gl ycol, 1, 3-propyl ene glycol, 1,4-butanediol,

1, 6- hexanedi ol , neopentyl gl ycol,

1, 4- cycl ohexanedi net hanol , 3-net hyl - 1, 5- pent anedi ol ,

di et hyl ene glycol, triethyleneglycol,

1, 4- bi s( 2- hydr oxyet hoxy) benzene and the |ike. O her
exanpl es that can be used together with the

hi gh- nol ecul ar - wei ght pol yol al so include:

| ow nol ecul ar - wei ght pol yam ne such as et hyl enedi am ne,

t ol yl enedi am ne, di phenyl net hanedi an ne,

11



di et hyl enetriam neandthel i ke. Thesel ow nol ecul ar - wei ght
pol yol s, | ow-nol ecul ar-wei ght pol yam nes may be used al one
or as a mxture of two or nore thereof.

[ 0033]

The ratio of the high-nol ecul ar-wei ght polyol and
| ow nol ecul ar-wei ght polyol or the |ike is determnm ned
according to characteristics necessitated for the
pol yur et hane foamed | ayer manufactured therefrom
[ 0034]

To formthe pol yurethane foaned | ayer having an
i nterconnected cell structure, the | ow nol ecul ar-wei ght
pol yol and/or the | ow nol ecul ar-wei ght pol yanm ne are
containedinthetotal amount of preferably 2to 15w % nore
preferably 5 to 10 w% in the active hydrogen-contai ni ng
conpound. By using the | ow nol ecul ar-wei ght pol yol etc. in
specified anounts, cell filns are easily broken to easily
forman interconnected cell structure and further the
nmechani cal characteristics of the pol yurethane foamed | ayer
are inproved.

[ 0035]

In the case where a pol yur et hane i s produced by neans
of a prepol yner net hod, a chain extender is used in curing
of a prepolynmer. A chain extender is an organi c conpound
havi ng at | east two active hydrogen groups and exanpl es of
t he acti ve hydrogen groupi ncl ude: ahydroxyl group, apri mary
or secondary am no group, a thiol group (SH and the |ike.
Concr et e exanpl es of the chai n extender include: polyam nes
such as 4, 4’ - et hyl enebi s(o-chl oroani i ne) (MOCA),

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

4,4 - et hyl enebi s( 2, 3-di chl oroaniline),

12



3, 5- bi s(net hyl t hi 0) - 2, 4-t ol uenedi am ne,

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

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

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

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

oxi de- di - p- am nobenzoat e,

4,4 -diamno-3,3,5,5 -tetraet hyl di phenyl nmet hane,

4,4 -di am no-3, 3’ -di i sopropyl -5.5 -di met hyl di phenyl net ha
ne, 4,4 -diamno-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 et hyl -5. 5" - di met 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, N, N -di-sec- butyl - p- phenyl enedi am ne,
m phenyl enedi am ne and p-xyl yl enedi am ne;

| ow nol ecul er-wei ght pol yol conponent; and a

| ow nol ecul ar - wei ght pol yam ne conponent. The chain

ext ender sdescri bedabovenay beusedei t her al oneor i nm xture
of two kinds or nore.

[ 0036]

A rati o between an isocyanate conponent, a pol yol
conponent and a chai n extender intheinventi oncanbealtered
in various ways according to nol ecul ar wei ghts thereof,
desi red physi cal properties of pol yuret hane foanmed | ayer and
the like. In order to obtain a foamed | ayer with desired
pol i shi ng
characteristics, aratio of the nunber of isocyanate groups
i nani socyanat e conponent rel ati vetoatotal nunber of acti ve
hydr ogen gr oups (hydroxyl groups + am no groups) in a pol yol

conponent and a chain extender is preferably in the range

13



of from0.80to 1.20 and nore preferably inthe range of from
0.99to 1.15. Wien t he nunber of i socyanat e groups i s outside
t he aforementioned range, there is a tendency that curing
deficiency is caused, required cell, specific gravity,
hardness and conpressibility are not obtained.

[0037]

The i socyanate-term nated prepol ynmer is preferably a
prepol ymer havi ng a nol ecul ar wei ght of about 800 to 50000
because of its excellent workability, physical properties
etc. Wientheprepolynerissolidat anordinarytenperature,
the prepolynmer is nelted by preheating at a suitable
tenperature prior to use.

[ 0038]

The silicon-based surfactant includes, for exanple,
a surfactant containing polyal kyl sil oxane/ pol yet her
copol ynmer. Suchsilicon-basedsurfactant canbeexenplified
by SH 192 and L- 5340 (nmade by Toray Dow Cor ni ng Si |l i cone Co. ,
Ltd.) as preferabl e conpounds.

[ 0039]

Various additives may be m xed; such as a stabili zer
i ncl udi ng an anti oxi dant, a lubricant, a pignent, afiller,
an antistatic agent and ot hers.

[ 0040]

The unreactive gas used for formng fine bubbles is
preferably not conbustible, and is specifically nitrogen,
oxygen, a carbon di oxi de gas, a rare gas such as hel i umand
argon, and a m xed gas thereof, and the air dried to renove
water is nost preferable in respect of cost.

[0041]

As a stirring device for di spersing an unreactive gas

14



inafine-cell state, any known stirring deices can be used
Wi t hout particular limtation, and specific exanpl es i ncl ude
a honogeni zer, a dissolver, a tw n-screw planetary m xer,
a mechanical froth foam ng machine etc. The shape of a
stirring blade of the stirring device is not particularly
limted, and awhi pper-typestirringbladeis preferably used
toformfinecells. For obtainingtheintended pol yurethane
f oamed | ayer, t he nunber of revol utions of thestirring bl ade
is preferably 500 to 2000 rpm nore preferably 800 to 1500
rpm The stirring time is suitably regul ated dependi ng on
t he intended density.

[ 0042]

In a preferabl e node, different stirring devices are
used for preparing a cell dispersioninthe foam ng process
and for stirring the first and the second conponents to m x
them respectively. Stirringinthe m xing step may not be
stirring for formng cells, and a stirring devi ce not
generatinglargecellsispreferablyusedinthem xingstep.
Such astirring deviceis preferably a planetary m xer. The
same stirring device may be used in the foam ng step of
preparing a cell dispersionandinthe m xing step of m xing
t he respective conponents, and stirring conditions such as
a revolution rate of the stirring blade are preferably
regul ated according to necessary.

[ 0043]

Then, the cel | di spersed ur et hane conposi ti on prepared
by t he met hod descri bed above i s applied onto a base nateri al
sheet, and then the cell dispersed urethane conpositionis
cured to forma pol yuret hane foaned | ayer.

[ 0044]

15



The forming material for the base nmaterial sheet is
not particularly limted. Exanples thereof include
pol yet hyl ene terepht hal ate, polyester, polyethylene,
pol ypr opyl ene, polystyrene, polyimde, polyvinyl alcohol,
pol yvi nyl chloride, a fluorine-containing resin such as
pol yfl uoroet hyl ene, nylon and cel | ul ose.

[ 0045]

The t hi ckness of t he base materi al sheet isnot Iimted.
However, the thi ckness is preferably about 0.05to about 0.3
mmi nternms of thestrengthandflexibilityor thelikethereof.
[ 0046]

A method of applying the cell dispersed urethane
conpositionontothebasenat eri al sheet cannake useof coati ng
nmet hods using, for exanple, roll coaters such as a gravure
coater, kiss-roll coater and comma coater, die coaters such
as a sl ot coater and fountain coater, and a squeeze coat er,
a curtain coater etc., and any met hods can be used i nsof ar
as a uniformcoating fil mcan be forned on the base materi al
sheet .

[0047]

Post cure by heating t he pol yuret hane foam forned by
appl ying the cell dispersed urethane conposition onto the
base materi al sheet and then reacting the conposition until
i t doesnot fl ow, hasaneffect of i nprovi ngphysi cal properties
of the pol yurethane foamand is thus extrenely preferable.
Post cure is carried out preferably at 40 to 70°Cfor 10 to
60 m nutes and conduct ed preferably at a nornmal pressure in
order to stabilize the shape of cells.

[ 0048]

In the production of the polyurethane foamed | ayer,
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known cat al ysts pronoting a pol yuret hane reacti on, such as
tertiary am ne-based catal ysts, may be used. The type and
anount of the catal yst added are det erm ned i n consi derati on
of flowtime for applicationonto abase material sheet after
the step of mxing the respective conponents.

[ 0049]

Producti on of the pol yurethane foamed | ayer nmay be
carriedout i nabat chsystemwherei ntherespecti veconponent s
are wei ghed, introduced into a contai ner, and nmechanically
stirred, or in a continuous production system wherein the
respecti ve conponents and an unr eacti ve gas are conti nuously
fed to a stirring device and nechanically stirred, and the
resulting cell dispersed urethane conpositionis sent onto
a base material sheet to forma product.

[ 0050]

In the process for produci ng the | ayered sheet of the
present invention, itisnecessarythat after t hepol yurethane
foaned | ayer is fornmed on the base material sheet or while
t he pol yurethane foanmed | ayer is forned, the thickness of
t he pol yurethane foamed layer is uniformy regulated. A
nmet hod of uniformy regulating the thickness of the
pol yur et hane foamed | ayer includes, but is not limtedto,
a met hod of buffing the pol yurethane foamwi th an abr asi ve,
a method of pressing it with a pressing plate, etc. When
buf fingthe pol yuret hane f oamed | ayer, al ayer ed sheet havi ng
no skinl ayer formedonthe surface of the pol yuret hane f oaned
| ayer is obtained. Wen pressing the polyurethane foaned
| ayer, al ayer edsheet havi ngaskinl ayer fornmedont hesurface
of t he pol yur et hane f oaned | ayer i s obtai ned. The conditions

when pressing are not particularly limted. However, the
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tenperatureis preferably regulatedto be aglasstransition
poi nt or nore.
[ 0051]

On the other hand, the cell dispersed urethane
conposi tion preparedby the net hod descri bed abovei s applied
ontothe base material sheet, and arel ease sheet i sl am nat ed
onthecell dispersedurethane conposition. Thereafter, the
cell dispersed urethane conposition may be cured to forma
pol yur et hane f oaned | ayer whil et he t hi ckness t hereof i s made
uniformw th a pressi ng neans. The process is particularly
preferable since the process can control the thickness of
the | ayered sheet extrenely uniformy.

[ 0052]

Amaterial for form ngtherel ease sheet incl udes, but
isnot limtedto, resinof the sane ki nd of the base materi al
sheet and paper. Therel easesheet ispreferablyasheet with
| ess di mensi onal change upon heating. The surface of the
rel ease sheet may be subjected to a rel ease treatnent.

[ 0053]

A pressing neans for pressing a sandw ch sheet made
of the base material sheet, the cell dispersed urethane
conposition (cell dispersed urethane |l ayer) andthe rel ease
sheet to make the thickness of the sandwi ch sheet uniform
is not particularly limted, and for exanple, a nethod of
pressingit toapredeterm nedthicknesswithacoater roll,
aniproll or thelike. Inconsideringthe fact that, after
conpression, thesizeof cellsinthefoanedl ayer i sincreased
about 1. 2to2tines, itispreferableinconpressiontosatisfy
the foll owi ng equation: (Cl earance of a coater or nip) —

(thi ckness of the base material sheet and rel ease sheet) =
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(50 t o 85%o0f the thickness of the polyurethane foaned | ayer
after curing). The specific gravity of the cell dispersed
ur et hane conpositi onbeforepassingaroll ispreferablyO.24
to 1l in order to obtain a pol yurethane foaned | ayer having
a specific gravity of 0.2 to 0.5.
[ 0054]

After thet hi ckness of t hesandwi chsheet i s madeuni f orm
t he polyurethane foamis reacted until it does not fl ow,
foll owed by post cure to forma pol yuret hane foaned | ayer.
The condi ti ons for post cure arethe sanme as descri bed above.
[ 0055]

The rel ease sheet on t he pol yur et hane foamned | ayer is
thenreleasedtoobtainal ayeredsheet. Inthiscase, askin
| ayer i s fornmed on t he pol yuret hane foanmed | ayer. After the
rel ease sheet is rel eased, the skin |l ayer may be renoved by
buffing the pol yurethane foaned | ayer.

[ 0056]

The thickness of the pol yurethane foaned layer is
particularly not limted. However, the thickness is
preferably 0.2 to 1.2 mm and nore preferably 0.6 to 1 nm
[ 0057]

Cells in the pol yurethane foaned | ayer may be
i ndependent cells, and may be interconnected cells.

[ 0058]

The average cell dianeter of the cells in the
polyurethane foamed layer is preferably 20 to 300 um, and
more preferably 50 to 150 ym. When the average cell diameter
deviates fromthis range, the surface snoot hness of the
material to be polished after polishing tends to be

deteri or at ed.
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[ 0059]

The average cell dianmeter difference (maxi num val ue
of average cell dianmeter - mninmum val ue of average cel
di anet er) of the pol yurethane foaned | ayer i n the thi ckness
direction is preferably 50 um or less, and more preferably
30 um or less. A method for calculating the average cell
di ameter difference i s based on the description of Exanple
in detail.

[ 0060]

A specific gravity of the pol yurethane foaned | ayer
is preferably 0.2 to 0.5, and nore preferably 0.25 to 0. 4.
When the specific gravity is less than 0.2, the cell rate
tends to be excessively increased to deteriorate the
durability. Onthe other hand, when the specific gravityis
norethan0.5, thecrosslinkingdensityof thematerial shoul d
be lowered to attain a certain fixed nodul us of elasticity.
Inthis case, permanent distortiontends to beincreased and
durability tends to be deteriorated.

[ 0061]

A hardness of the pol yurethane foaned | ayer, as
determ ned by an Asker C hardness neter, is preferably 10
to 50 degrees, and nore preferably 15 to 35 degrees. Wen
t he Asker Chardness is | ess than 10 degrees, the durability
of the | ayered sheet tends to be reduced or the surface
snoot hness of the material to be polished after polishing
tends to be deteriorated. On the other hand, when t he Asker
C hardness is nore than 50 degrees, the holdability of the
material to be polished tends to be deteriorated.

[ 0062]

The conpression rate of the pol yurethane foaned | ayer
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is preferably 2 to 10% and nore preferably 4 to 8% Wen
t he conpressionrateis less than 2% the hol dability of the
material to be polished tends to be deteriorated. Wen the
conpression rate is nore than 10% the durability and the
surface snoothness of the material to be polished after
polishing tends to be deteriorat ed.

[ 0063]

The t hi ckness fl uctuation of the pol yurethane foaned
layer is preferably 100 uym or less, and more preferably 60
um or less. When the thickness fluctuation is more than 100
um, the layered sheet has large waviness. As a result, the
surface snmoothness of the material to be polished after
polishing tends to be deteriorat ed.

[ 0064]

Since the | ayered sheet having the skin | ayer forned
on each of the pol yurethane foaned | ayers of the present
i nventi on has a hol di ng surface havi ng hi gh surface accuracy
and t he skinlayer i tsel f has adhesi veness, the | ayer ed sheet
cansufficiently holdthe material to be polished. However,
an adhesive | ayer may be separately provided.

[ 0065]

Al t hough t he | ayer ed sheet havi ng no skin | ayer forned
on the pol yuret hane foamed | ayer of the present invention
has a hol di ng surface havi ng hi gh surface accuracy, and can
noi sten the holding surface with water or the like to
sufficiently hold the material to be polished. However, an
adhesi ve | ayer nmay be separately provided.

[ 0066]
A doubl e-si de tape for sticking the | ayered sheet to

a poli shing head nmay be provi ded on the surface of the base
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mat eri al sheet of the |ayered sheet. The doubl e-side tape
has a general constitution in which an adhesive | ayers are
provi ded on both the surfaces of a base material such as a
nonwoven fabric and afilm Exanpl es of conpositions of the
adhesi ve | ayers include a rubber adhesive and acrylic
adhesi ve.

[ Exanpl es]

[0067]

Descriptionw || begivenof theinventionw thexanpl es,
while the invention is not Iimted to description in the
exanpl es.

[ 0068]
[ Measurenent and Eval uation Met hod]
(Measurenent of Average Cell Dianeter)

The prepar ed pol yur et hane f oaned | ayer was slicedw th
a mcrotone cutter into measurenent sanples each with the
t hi nnest possi ble thickness of 1 nmor |less. A surface of
a sanpl e was phot ographed wi t h a scanni ng el ectron m cr oscope
(manuf actured by Hi t achi Sci ence Syst emCo. wi t hanodel nunber
of S-3500N) at amagni ficati onof x100. Aneffectivecircular
di anet er of eachof all cell sinanarbitrary areawas neasured
wi th an i mage anal yzi ng soft (manufactured by M TAN Cor p.
wi th a trade name WN ROOF) and an aver age cel | di anet er was
cal cul ated fromthe neasured val ues.

[ 0069]
(Measurenent of average cell dianmeter difference)

A section of the produced pol yurethane foaned | ayer
was observed at amagnificationof x65timeswth SEM Three
straight |ines which equally dividethe pol yuret hane f oaned

| ayer into four inthe thickness direction were drawn on the
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obt ai nedi mage. The averageval ue of thelinesegnent | engt hs
of straight lines crossing cells in arbitrary distance of
2 mmof t he straight | i nes was cal cul ated, andthi s was defi ned
as an average cell diameter. For three straight |ines, the
aver age cel | di ameters were respectively cal cul ated, andt he
average cell dianeter difference (maxi numval ue - m ni mum
value) in the thickness direction was cal culated fromthe
maxi nrumval ue and nm ni numval ue of t he obtai ned aver age cel
di anmet er .

[ 0070]

(Measurenent of specific gravity)

Det erm ned according to JI S Z8807-1976. The prepared
pol yur et hane foaned | ayer cut out inthe formof a strip of
4 cmx8.5 cm(thickness: arbitrary) was used as a sanpl e for
nmeasur enment of specific gravity and left for 16 hours in an
envi ronment of atenper at ur e of 23+2°Cand ahum di ty of 50%5%
Measur ement was conducted by using a specific gravity
hydr onet er (manufactured by Sartorius Co.,Ltd).

[0071]
(Measurenent of hardness)

A har dness was neasured i n accordance wi th JI S K-7312.
The prepared pol yur et hane foaned | ayer was cut i nto sanpl es
withasizeof 5crxb cm(with arbitrary thickness), and the
sanples were left for 16 hours in an environnment at a
t enper at ur e of 23°C+2°Cand huni di ty of 50%¢5% Whenneasur ed,
t he sanples were piled up to a thickness of 10 mmor nore.
Ahar dness net er (Asker Chardness neter, pressuri zed surface
hei ght 3 mm manufactured by Kobunshi Kei ki Co., Ltd.) was
contacted with a pressurized surface, and 30 seconds | ater,

t he hardness was neasur ed.
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[0072]
(Measurenent of conpression rate)

A pol yuret hane foanmed | ayer was cut out in a circle
(with arbitrary thickness) having a dianeter of 7 nminto
sanples, and the sanples were left for 40 hours in an
envi ronment at at enperat ureof 23°C+2°Cand hum di ty of 50%¢5%
When neasured, a conpression rate was neasured with a
t hermonet ri c anal ysi s measuri ng devi ce TMA ( manuf act ur ed by
Sei ko I nstrunents Inc. with a nodel nunber of SS6000). The
cal cul ating equation of the conpressionrate is as foll ows.
Conpression rate (99 ={(T1-T2) /T1} x 100
T1: thethickness of apol yurethane f oaned| ayer when appl yi ng
astress of 4.9 KPa (50 g/ cnf) tothe pol yurethane f oaned | ayer
from an unl oaded condition for 60 seconds
T2: thethi ckness of apol yuret hane f oaned | ayer when appl yi ng
a stress of 29.4 KPa (300 g/cnf) froma state of T1 for 60
seconds
[0073]

(Eval uation of polishing rate stability)

As a pol i shi ngdevi ce, SPP600S ( manuf act ur ed by Gkanot o
Machi ne Tool Works, Ltd.) was used. A glass pl ate was st uck
to the produced | ayered sheet to evaluate the polishingrate
stability. The polishing conditions are as foll ows:

G ass plate: 6 inchesg, thickness: 1.1 nm(optical glass,
BK7)

Slurry: Ceria slurry (CeQ, 5 W%

Slurry anmount: 250 m/mn

Pol i shing pad: WMH C 14B (manufactured by N tta Haas

| ncor por at ed)

Pol i shing pressure: 20 kPa
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Nunmber of revolutions of polishing platen: 45 rpm
Nunmber of revolutions of glass plate: 40 rpm
Polishing tine: 10 mn/plate
Nunber of gl ass plates polished: 500

First, the average polishingrate (A nin) for each of
pol i shed gl ass pl ates i s cal cul ated. The cal cul ati on net hod
is as fol | ows:
Aver age pol i shingrate=[anmount of wei ght change[g] of gl ass
pl at e bef ore and af t er pol i shing/ (gl ass pl ate density [g/cnT]
x pol i shing area[cnf] of glass plate x polishingtime[mn])]
x 108

A polishing rate stability (% is calculated by
determ ning the maxi num aver age polishing rate, mninmm
aver age polishing rate and average polishing rate of from
afirst glassplatetoafinal treatedgl ass pl ate (100 pl at es,
300 plates or 500 plates) and then substituting the above
values in the follow ng equation. A |ower value of the
polishing rate stability (% is indicative of |ess change
in polishing rate even when a | arge nunber of glass plates
arepolished. Inthepresentinvention, itispreferablethat
the polishing rate stability after treatnment of 500 pl ates
is within 10%
Pol i shingratestability (% ={(maxi numaver agepol i shingrate
- m ni mumaver age pol i shing rate)/ average polishingrate of
all glass plates]} x 100
[ 0074]
Exampl e 1

90 parts by wei ght of EP330N (made by M tsui Takeda
Chem cal Corporation), 10 parts by wei ght of di et hyl enegl ycol,

5 parts by wei ght of asilicon-based surfactant (SH 192, nade
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by Toray Dow Corning Silicone Co., Ltd.), 0.2 part by wei ght
of acatal yst (No. 25, made by Kao Cor por ati on) wereintroduced
into a container and m xed. Then, the m xture was stirred
vi gorously for about 4 mi nutes at a revol uti on nunber of 900
rpmby a stirring blade so as to incorporate bubbles into
the reaction system Thereafter, 38.5 parts by weight of
MIlionate MIL (made by N ppon Pol yurethane | ndustry Co.,
Ltd.) were added thereto and stirred for about 1 mnute to
prepare a cell dispersed urethane conposition.

[ 0075]

The prepared cel |l dispersed urethane conposition was
applied onto a base material sheet (polyethylene
terephthal ate, thickness 0.2 nm to forma cell dispersed
uret hanel ayer. Thecell di spersedurethanel ayer was cover ed
wi th arel ease sheet (polyethyl eneterephthal ate, thickness
0.2 mm) subjected torelease treatnment. The cell dispersed
uret hane | ayer was regul ated to be 1.0 mmin thickness with
aniproll and then cured at 70°C for 40 mnutes to forma
pol yur et hane foanmed | ayer. Thereafter, the rel ease sheet
f ormed on t he pol yuret hane f oaned | ayer was r el eased. Then,
t he surface of the pol yurethane foanmed | ayer was buffed to
a thickness of 0.8 mmby a buffing machi ne (manuf actured by
Am tec) to give a formhavi ng regul ated t hi ckness accuracy.
Thereafter, a tenplate was stuck to the buffing surface of
t he pol yur et hane f oaned | ayer, and a doubl e-si de t ape (doubl e
tack tape, manufactured by Sekisui Chem cal Co., Ltd.) was
further stuckbyal am nator tothesurfaceof thebasenateri al
sheet to produce a | ayered sheet. Fig. 1 shows a
phot om crogr aph of a cross section of the pol yur et hane f oaned

| ayer. It can be seenthat spherical cellsareformedinthe
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pol yur et hane foaned | ayer.
[ 0076]
Exanmpl e 2

The cel | di spersed urethane conposition prepared in
Exanpl e 1 was appl i ed ont o abase materi al sheet (pol yet hyl ene
terephthal ate, thickness 0.2 mm to forma cell dispersed
uret hane | ayer. Thereafter, the cell dispersed urethane
| ayer was cured at 70°Cfor 40 m nutes to forma pol yur et hane
foaned | ayer. Then, the surface of the pol yuret hane f oaned
| ayer was buffedtoathickness of 0.8 mmby a buffing machi ne
(manuf actured by Amtec) to give a foam having regul ated
t hi ckness accuracy. Thereafter, a tenplate was stuck to a
buffing surface of the pol yurethane foamed |ayer, and a
doubl e-si de t ape (doubl e tack tape, manuf act ured by Seki sui
Chem cal Co., Ltd) was further stuck by a lam nator to the
surface of the base materi al sheet to produce al ayered sheet.
Fig. 2 shows a photom crograph of a cross section of the
pol yur et hanefoanmed| ayer. It canbeseenthat spherical cells
are formed in the pol yurethane foaned | ayer.
[0077]
Exanpl e 3

The cel | di spersed urethane conposition prepared in
Exanpl e 1 was appl i ed ont o abase materi al sheet (pol yet hyl ene
terephthal ate, thickness 0.2 nm to forma cell dispersed
uret hanel ayer. Thecell di spersedurethanel ayer was cover ed
wi th arel ease sheet (polyethyl eneterephthal ate, thickness
0.2 mm) subjectedtorelease treatnment. The cell dispersed
uret hane | ayer was regul ated to be 0.8 mmin thickness with
aniproll, and then cured at 70°C for 40 mnutes to form

a pol yuret hane foaned | ayer. Thereafter, the rel ease sheet
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f ornmed on t he pol yur et hane f oanmed | ayer was rel eased. Askin
| ayer was f or medont he pol yur et hanef oamed| ayer. Thereafter,
a tenplate was stuck to the skin |layer, and a doubl e-side
t ape (doubl e t ack t ape, manuf act ur ed by Seki sui Chemi cal Co.,
Ltd.) was further stuck by alam nator to the surface of the
base materi al sheet to produce al ayered sheet. Fig. 3 shows
aphot om crographof acrosssecti onof t hepol yur et hane f oaned
| ayer. It can be seenthat spherical cellsareformedinthe
pol yur et hane foaned | ayer.
[0078]
Conpar ative Exanple 1

10 parts by wei ght of thernopl astic urethane (Rezani n
7285, made by Dai ni chi sei ka Col or & Chem cal s Mg. Co., Ltd.)
were di ssolved in 90 parts by weight of dinethylformam de
to prepare an urethane solution. The urethane sol ution was
applied onto a base material sheet (polyethylene
terephthal ate, thickness 0.2 nm) to forman urethane film
Thereafter, theurethanefilmbase naterial sheet was di pped
in a DMF-water mxture (DVF/ water = 30/70) for 30 m nutes
and di pped i n wat er for 24 hours to repl ace di net hyl f or mam de
by wat er, whereby a pol yurethane foaned | ayer was forned.
Then, atenpl ate was stuck to the surface of the pol yurethane
foaned | ayer, and a doubl e-side tape (double tack tape,
manuf act ur ed by Seki sui Chem cal Co., Ltd.) was further stuck
by alam nator to the base materi al sheet surface to produce
a | ayered sheet. Fig. 4 shows a photoni crograph of a cross
section of the pol yurethane foamed | ayer. 1t can be seent hat
t hi nand | ong dr op- shapedcel | sarefornedinthe pol yur et hane

foaned | ayer.
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[ 0079]

As can be seen fromTabl e 1, the polishing rate is not
easi |y changed even if a | arge nunber of wafers are polished
by usi ng t he | ayer ed sheet produced by t he producti on process
of the present invention.

[Brief Description of the Draw ngs]

[ 0080]

[Fig. 1]Fig, 1 is a photom crograph (SEM photograph) of a
pol yur et hane foamed | ayer of a | ayered sheet in Exanple 1.
[Fig. 2]Fig. 2 is a photom crograph (SEM phot ograph) of a
pol yur et hane foamed | ayer of a | ayered sheet in Exanple 2.
[Fig. 3]Fig. 3 is a photom crograph (SEM phot ograph) of a
pol yur et hane foanmed | ayer of a | ayered sheet in Exanple 3.
[Fig. 4Fig. 4 is a photom crograph (SEM phot ograph) of a
pol yur et hane foaned | ayer of a | ayered sheet i n Conparative

Exampl e 1.
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[ O ai ns]
[Caim1]

A process for producing a | ayered sheet for hol ding
a material to be polished conprising the steps of:

preparing a cell dispersed urethane conposition by a
nmechani cal foam ng net hod;

appl yi ng the cel | di spersed urethane conposition onto
a base material sheet;

form ng a pol yuret hane foamed |ayer (including no
t hermopl astic resin) by curing the cell dispersed urethane
conposi tion; and

regul ati ngathi ckness of the pol yur et hane f oaned | ayer
uniformy.
[Caim 2]

A process for producing a |ayered sheet for hol ding
a material to be polished conprising the steps of:

preparing a cell dispersed urethane conposition by a
nmechani cal foam ng net hod;

appl yi ng the cel | di spersed urethane conposition onto
a base material sheet;

| am nating a rel ease sheet on the cell dispersed
ur et hane conposition;

form ng a pol yuret hane foamed |ayer (including no
t hermopl astic resin) by curing the cell dispersed urethane

conposi tion whil e maki ng the t hi ckness t hereof uniformwth
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a pressing nmeans; and

rel easi ngthe rel ease sheet on t he pol yuret hane f oaned
| ayer.
[Caim3]

Al ayered sheet for holding a material to be polished
produced by the process according to claim1 or 2.

[ C ai m4]

The | ayer ed sheet for hol dingamaterial to be polished
according to cl ai m3, whereinthe pol yurethane foaned | ayer
has spherical fine cells having an average cell dianeter of
20 to 300 um.

[ C ai m5]

The | ayer ed sheet for hol ding amaterial tobe polished
according to cl ai m4, whereinthe pol yurethane foaned | ayer
has an average cel |l diameter difference (a maxi mumval ue of
t he aver age cel | di aneter-a m ni numval ue of t he aver age cel |
diameter) of 50 um or less in a thickness direction.

[C ai m6]

The | ayer ed sheet for hol dingamaterial tobe polished
accordingtoany oneof clainms 3to5, whereinthe pol yuret hane
foaned | ayer has a specific gravity of 0.2 to 0.5.
[Caim7]

The | ayer ed sheet for hol dingamaterial tobe polished
accordi ngtoany one of cl ai ms 3to 6, whereinthe pol yuret hane

foanmed | ayer has an Asker C hardness of 10 to 50 degrees.
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[ C ai m 8]

The | ayer ed sheet for hol dingamaterial to be polished
accordingtoany oneof clainms 3to7, whereinthe pol yurethane
foaned | ayer has a conpression rate of 2 to 10%
[Caim9]

A process for producing the | ayered sheet for hol di ng
a material to be polished accordingto claiml or 2, wherein
t he pol yuret hane foamed | ayer contains an i socyanate
conponent and an active hydrogen-contai ning conpound as a
raw material conponent,

wherei n the isocyanate conponent is
4,4’ -di phenyl et hane di i socyanate or carbodii m de nodi fi ed
MDI .

[CAaim10]

The process for produci ngthel ayered sheet for hol di ng
a material to be polished according to any one of clains 1,
2 and 9,

wher ei n the pol yuret hane foaned | ayer contains an
i socyanate conmponent and an active hydrogen-contai ni ng
conmpound as a raw materi al component,

wherei n the active hydrogen-contai ni ng conpound
cont ai ns a hi gh-nol ecul ar-wei ght pol yol ,

wher ei n t he hi gh-nol ecul ar-wei ght pol yol includes a
pol yner pol yol in which polymer particles made of

acrylonitrile and/or styrene-acrylonitrile copolyners are
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di sper sed;

t he pol ynmerpol yol is contained in an amount of 20 to
100 wt %i n t he hi gh- nol ecul ar - wei ght pol yol , andi s cont ai ned
i nan anount of 60to 85w %i nthe active hydrogen-cont ai ni ng
conmpound.

[Aaim11]

The process for produci ngthel ayered sheet for hol di ng
a material to be polished according to cl ai m10 wherein the
acti ve hydr ogen-cont ai ni ng conpound contains 2 to 15 wt %of
a | ow nol ecul ar - wei ght pol yol and/ or | ow nol ecul ar - wei ght

pol yam ne.
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