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WORKPI ECE RETAINER AND 5 METHOD FOR ATTACHI NG DETACHI NG WORKPI ECE BY
USI NG THE SAME TECHNI CAL FI ELD 10 The present |nven ion relates to a

wor kpi ece retainer which is attached to a base eBF“% shlng
fachine, etc., so as to hold a workpiece (e.qg., morkpiece
or precision glass) in place while the morkpiece |s pollshed and a net hod
for 15 attachi ng/detaching a workpieceqtQ/fromthe base plate of a

pol i shing machine, etc. , by using the morkplece retai ner. @ﬂ@ﬁ
20 In recent years, in the semco stry, the int of
| Cs has rapidly increased. It hasegﬁgﬁﬁggg@ﬂ#ronl4wlto 16M
proceeding to the 64Mlevel. 25 In |ight of the above C|rcu
i nprovenment in the surface quality of a wafer (on which ICs ”@MHMMMWM has
been demanded. In order to increase the integration |evel o
necessary to reduce the mlﬂwﬁﬁkpqﬁcﬁ ﬁ@TghggngN@IIomed for dewowes to be

nount ed on t he waf nprovi ng the chemcal. _and e térl al
proper? i es METHOR W@RAAF'@P‘CH%I@/ P@@&CW%@OB&P% Wnﬁjﬁﬁﬂpv@%ﬁ

shifted fromabout 0.5 microns to about 0.3S microns.
TECHNICAL FIELD

10 The present invention relates to a workpiece

- retainer which is attached to a base plate of a polishing
' machine, etc., so as to hold a workpiece (e.g., a
semiconductor workpiece or precision glass) in place while

the workpiece is polished, and a method for

15 attaching/detaching a workpiece to/from the base plate of

a polishing machine, etc., by using the workpiece retainer.

BACKGROUND ART

20
In recent years, in the semiconductor industry, the
integration level of ICs has rapidly increased. It has
'; increased from 4M to 16M and is now proceeding to the 64M
level.
25

In light of the above circumstances, improvement in
the surface quality of a wafer (on which ICs are formed)
has been demanded. In order to increase the integration
level of ICs, it is necessary to reduce the minimum width

30 that is allowed for devices to be mounted on the wafer, as
well as improving the chemical and electrical properties
of the wafer. The ideal value for the minimum width has

shifted from about 0.5 microns to about 0.35 microns.



Repl acenent Sheet 23 Septenber 2002 - 2 1In order to enable such

hi gh- preci si on processing, nore and nore stringent demands have been nade
on the flatness yr thickness accuracy of the wafer surface. 5 Speci fical ly,
a wafer which has been subjected to a final mrror- ﬁyrgace sol shlng
process is required to have a total thickness varia he order
of 1 umor less over the entire area, and a | ocal t%3 g |on (LTV)
on the order of 0 . 2 umor |ess over_ay area of about 20 M2 (

10 an area generally defining a S|ngle I'C chip). In order to satisfy such
accuracy requirenents, it is necessary to accurately nmount a given wafer to

be polished on a base plate of a polishing nachine so that the wafer 15 is
substantially in pa]‘rralolm'ien/vitbhenabmec‘subh hihghbpsecpbibr mprwdessing, I n

I d_f ' I
i ate. i doks 48 e chtBaRaRey: dghahols pivRa.Leeh Rl A b 7,
heat ed baseflatnesso oas thiekhesst hacwafracyt oobe thecedadert hmubisee pl at e
f | t t
Fixed on 2SR PEL 0L B0, 8 e FEEUAL B bls! BB B HocBaEboh Einad S
t he pol i shimirpeocegsface quonipl shing ptﬂm:etfesésat@qwimd Hedbhave aghdhalo fuse

the wax the&‘?f&cﬁé‘s&[]‘%g{lé?jﬁé Oy § U et rfdegnb}:'kf R RE?% oéé'g ace,

and the wafer 1's was an ‘organi ¢ sol vent i'm nat
Al t hough t htlke renthibee caredr ovidea alecal sthéckngssnuaringien GETVA @Rness

variation Otfh@%'r‘d%'ieéf\bafzeﬁﬁn oEﬁés@%V&daH'a&%E/BEtéﬂﬁﬂlémeﬁ\e yiges a
heatln]a(? step for causing | acement Sheet_ 23_Sept enber -3 1

t her fus@%ga’é?amﬁﬁneﬁﬁéllﬁfaﬂg@i&’r%{%tas %I-n%éalz@oﬁ}élﬁﬂgam c soI vents for
méshlng of f the wax. Moreover, if any Bel ated substance or foreign

particles are present in_the wax, the mac%lbe transcri bed as dinples on the
waf er surface duri nbn order to satisf accuracy requirements, it

is necessary to accurately mount a given wafer to be polished
on a base plate of a polishing machine so that the wafer

15 is substantially in parallel with respect to the base plate
surface.

In general, wax is used for attaching a wafer on a
polishing machine base plate. This method involves
20 applying a fused wax on the surface of a heated base plate
so as to allow the wafer to be fixed on the base plate surface
via the applied wax.

According to this method, a wafer is first fixed on
25 the base plate surface to carry out a polishing process;
after the polishing process is completed, the base plate
is heated again to fuse the wax thereon in order to remove
the wafer from the base plate surface; and the wafer is washed
with an organic solvent to eliminate the wax.
30
Although this method can provide a satisfactory
small level of thickness variation of polished wafers, this

method disadvantageously requires a heating step for causing



2 the polishing process, thereby degrading the final polishing quality.
Furthernore, the wafer surface may be slightly etched during the washing
after polishing. 10 DI SCLOSURE OF THE | NVENTI ON A wor kpi ece ret ai ner
according to the present invention includes an adhesive conposition
containing a pressure-sensitive adhesive and a side3€HH¥ﬁm@@55Pg§%alIizable
pol ymer so that the side-chain crystallizable polynég $§m6W@§%ﬁ n an
amount of about 1% to about 30% by wei ght. based on the adhesive -
conposition, wherein the side-chain crystallizable polymer includes as a

mai n conponent thereof an acrylic I d ester and/qr, 20 t hacrylic acid
ester whict al £psing tﬂf?\'fﬂ}é/i' r?rﬁfﬁ?fcgﬁrwl? P%cf??@a’g%‘“ﬂﬁ °ﬁ)t/9taéu(?ar bon
atonms as asyldertifbr washifgesbpdiiemaxel Mbeebweent iHrany lyeladiedsi ve

it t ai Ki.fi . t__of t 10% 25 tq.about 30%
by v ght . SHRF Aok EPEEhBRb o 1AL AL 1 o0 Fhee BiEased by

more than ateottbed@¥aniset el arb ahoy edb@tt tCwafler anwntfierre @uvbmidigrent  of

the inventiqn, the 30 side-chain_crystallizab h ecul ar

wer ghts o Ape S eRen R RAe 1 PG e PR g T Eb R RS RS e

i nventi on, guelityRepFadimrmdiecttik8 Wapfeenbarface? mayl beadtldghtdly
conposition exhibits suffjcient i L th.r t to a workpiece in a
t enper at ureetr%hegcg ‘#‘f ﬁ‘o%?r?t‘gﬁﬁé?g?urgg%%gwgﬁgﬁs‘i .. and is easily peel ed
of f the workpi ece above about 50C. 5 In still another enbodi nent of the

I nvention, the side-chain crystallizable polynmer has a nelting point which
occurs within a tenperature range narrower than about 15C . 10

Al terktively, the workpi ®ISUQSHREORCTRHE (TNYENBION ~ the present
igvention includes: a first pressure-sensitive adhesive |ayer on which a
wor kpi ece is to be attached; a support fornmed on a back face of the first
pressure-sensitive Adweskpidaeyeretaidex sacooddpngsdia etbhengpresentadhesi ve

invention includes an adhesive composition containing a
pressure-sensitive adhesive and a side-chain
15 crystallizable polymer so that the side-chain
crystallizable polymer is present in an amount of about 1%
to about 30% by weight based on the adhesive composition,
wherein the side-chain crystallizable polymer includes as
a main component thereof an acrylic acid ester and/or
20 methacrylic acid ester which has a straight-chain alkyl
group including 16 or more carbon atoms as a side chain.

In one embodiment of the invention, the adhesive

composition contains a tackifier in an amount of about 10%

25 to about 30% by weight: and the adhesiveness of the adhesive
composition is decreased by more than about 90% when heated

above about 50°C.
In another embodiment of the invention, the
30 side-chain crystallizable polymer has a molecular weight

of about 2,000 to about 15,000.

In still another embodiment of the invention, the



15 layer fornmed on a back f ace of the support , wherein the f first
pressure-sensitive adhesive |ayer includes an adhesive conposition, the
adhesi ve conposition containing a pressure-sensitive adhesive and a

side-chain crystallizable polyner so that the side-chgjn.20 cz¥s al lizabl e
%9015 eQased on
L BERE P

pol yner is present in an armpbunt of about 1%to about

t he adhesive conposition, and the side-chain crystalli

i ncluding as a mai n conponent thereof. g acrylic acid ester and/or

met hacrylic acid ester which has a straight-chain alkyl 25 group including
16 or nore t . i.d i | di of  t he

I nventi on, {‘ﬂ?%g%%s?@@?%%%%?l&‘t %ﬁ]‘q?olmsai %gggf?g‘gg?f :tg'?; RNl é’ﬁ'oti}rht of
about 10% txesihect B0Yabyomkipjleice dind & heempbérsturaeerangk tfhmmdtesmve 30
conposition_is decreased by .nmore than about. 90% when heated above about 50C
. I'n anot heF‘e'g%%Bﬁ{:ﬁEﬁt g8f %‘Pﬁélti nerti ,élt%% eaRk Ya?gﬁéﬁ% {the

Sept enber 2002kpié&cesabevehaboutr $ofGLl1i zabl e pol ymer has a nol ecul ar

wei ghtg of about 2,000 to about 15,000. In still another embodi ment of the

invention, the 5 adhesive conposition exhibits sufficient tackiness with
respect to a wor kpi Beestilh arojhentemkodimert fofhe dmvenpion: ket o

about 45[ergide_éﬁgiﬁ%méyo]ffffﬁfé‘p@clfyn{el?hﬁ’@r&ﬁiei"t‘in@gg{%ﬁgﬁ%ﬁcéoc’ 10

In still another enbodi rment e Invention, the -~~ si
crystal | i zadteups|wihrimas tempelratmrepvange vikdower ttamablout 25°C .
tenperature range narrower than about 15C . In another aspect of the

invention, there is_15 provided a nethod for attaching/detaching any of the
abovel %or kpi ece retAlFeFRativeLym the xorkpiace setaipsr agragdiagitde,

incl udi ng ttige PYranserwf indidragimanichadear:kai £oes ¢ ¢haidifird étsi€apd one of .

t he wor kpi ec%ang thf base gl aﬁ_ﬁ %I t he pol.i shi rl%rmachl ne mai ntai ned at

t enper at ur 2F1¢54Y P38 HeLac PG ﬁe"\%&%e&% R B HEkrehedt A by

heating t hesuppépi efirntesi ahreback flawger athe £iF8t Wiedsure to@hel tivan

temperat ur eaa:t]fes}.bg EE;Z%M ahﬁvgntsle%%n%r %\Qe%es%;lerlesefnosljl.to:i%g gav:?ihesive,

15 layer formed on a back face of the support, wherein the first

pPressure-sensitive adhesive layer includes an adhesive
composition, the adhesive composition containing a

pressure-sensitive adhesive and a side-chain
crystallizable polymer so that the side-chain
20 crystallizable polymer is present in an amount of about 1%

to about 30% by weight based on the adhesive composition,
and the side-chain crystallizable polymer including as a
main component thereof an acrylic acid ester and/or
methacrylic acid ester which has a straight-chain alkyl
25 group including 16 or more carbon atoms as a side chain.

In one embodiment of the invention, the adhesive

composition contains a tackifier in an amount of about 10%

to about 30% by weight: and the adhesiveness of the adhesive

30 composition is decreased by more than about 90% when heated
above about 50C.

In another embodiment of the invention, the



25 effects. According to one enbodi nent of the present invention, a
wor kpi ece retainer is provided which is conposed essentially of an adhesive
conposition containing a 30 pressure-sensitive adhesive and a side-chain
crystallizable polyner, where the side-chain crystallizable polymer is
present in the amount of about 1% to about 30% by wei B&pldeasast Shedthe
adhesi ve conposition. Repl acenent Sheet 23 Sept enbel3 25p2embdy 2002
side-chain crystallizable pol yner inglgdqs as a nmmi n conponent thereof an
acrylic acid ester and/or nethacrylic acid ester which has a straight-chain
al kyl group incluyding 16 or e carbon_atons as a side chain. As result,
the 5 poIyﬁﬁpﬁ?Fnﬁﬂﬂﬂﬁﬁyﬁﬁaiig???fb BeivRer Bag,§snafechiar ¥gdo
anor phous Sfatghdut 8 JEMEISd sowBNDS[ 000 esponsive to a relatively small
tenperature change froman arbitrarily selected ordinary tenperature val ue;
consequently, the polynmer exhibits drastic a change in its tackiness to a
ﬁO wor kpi ece Wnijch I dtiéﬂﬂhw&ﬂ:dgoemﬂuﬁmeﬂwmﬂ lthevvd.hlt;rl@rﬁd.@rf,ettaiengr is
eated. to a predeterm ned e|levated. t erature (e.qg.,,.about 50C t.qo, about
Toog )5 .t rrdtigsies | Eees £ pRe SmBIRA. HukEidferk irGoRahe st it
Ther ef or e, wéspdret ttoraowopkpliere dnwva kpepmpserdture t hanger Epomc eaost ai ner ,
the workpi ece retaj ner and/ or wor k substrate on which t r kpi ece
otal ner i SCamRRRIES by BbaRt, AR DAl e eAS £ BECHEd: fATohs 1 o
greatly decicxiopiéde abibesi avoasss50XC f he adhesive layer 20 with respect to
t he wor kpi ece, whereby the workpiece retainer can be easily peeled off the

wor kpi ece. I n accordance with an enbodi nent of the invention where the
adhesk®e conpositi ofn citlal pather lgnfiadinent laf Xheyhnventgfombdite 10% t o

about 30% i ; anﬁgg% i ?*ﬁﬂ?ﬁ ' sition,
i s decr eaosgydi%% ?rﬂoéle&t han algl'ulfig%:g/?\%h%g eat éﬁqaﬁ%ggig ou?ifégé&,ﬁrggp

pr edet er ni nedcliey otitifimahtenpenaturei range sputover thanwebkpitet®Csuch as a
waf er can be retained at ordinary 30 tenperatures, whereas a rapid decrease
i n adhesion strength can be caused by heating. Thus, a tackifier present in

the above- menti oned!BmPHALRGY | aFBECSULRE arftieal LYVERLE@BrcetRRESt ehfberat ure
sensiis Vit yppbvidedpond®iod Avraateacdhtingl/de tachimephagesENthShasive’3

Sept enmber Zgggkpiece retainers to/from a base plate of a polishing
machine, including the steps of: attaching the workpiece
retainer to at least one of the workpiece and the base plate
of the polishing machine maintained at temperature T1l; and

20 detaching the workpiece from the base plate by heating the
workpiece retainer at temperature T2 which is higher than

temperature T1.

The present - invention provides the following
25 effects.

According to one embodiment of the present invention,

a workpiece retainer is provided which is composed
essentially of an adhesive composition containing a

30 pPressure-sensitive adhesive and a side-chain
crystallizable polymer, where the side~chain
crystallizable polymer is present in the amount of about

1% to about 30% by weight based on the adhesive composition.



adhesi ve conposition according to the present invention exhibits a
sufficient adhesion strength at ordinary tenperatures, while nmaintaining a
goad bal ance between the adhesion strength at ordinary tenperatures and the
peeling 5 force required at el evated tenperatures. the in ntlon
descri bed herein nmakes possi bl e the advantages of ( 1 §b§§gw ﬁg

wor kpi ece retai ner which allows a workpiece to adhere 8?

precisely 10 to a base plate of a polighing machine, and yet al | ows Tor .-~
easy detachment of the workpi ece fromthe base plate, wthout requiring
washi ng mnig any conventional or anlc sol vents and/or surfactants; (2)

provi di ng ADRefAEE-CHALR (I tRI-HARHE RO LYRBF KBRELBAES aSi AgMeds

wor kpi ece ¢bmpoh@ntetheFeegcanndk r;eé VR HEAGS a@xfd/tdlemétﬁﬁéﬂﬁrlh.&Vent ion
wil | becorreaparent to those skil in the art_upon readin
Uinder st andPRAS: ECPE TR Gafe bt 1oL BRECFRBLAGHLENL PO ¢REABAIE% o t he

acconpanyi ng b{rginbe& c[Blf%bEﬁ SESHR &4 1 él\bﬁeTéiEaﬂRAWAm Z’ésﬁdqur ghk iS a
cross-secti ona W | u r at i ece retainer accordi ng to one
xanpPe of POIITEEL L8, £aPRBL. PEIHERLES | BEREReT o STXRE SHAE Rl o of a
pol i shi ng emc imasphydsh satewé ein adlheseers obl Bemannkpi, e¢espohaiive to30

or

mcaor di ng PoLSIBURYE LS SHAY SPMBRE AR At R h 4 B PACEREHIT 10 an
uppEri 2gze smmm«&e ar@i)hhggl rtg:mpﬁﬂ'at;u-e vwhh.u@ wmse@hfn;'g?yt o] I*Ectg_la_se
\IQDOr:{ IOCARRYI ﬁ@%ﬁ%ﬁ%ﬁ wgtiﬁpg rg?\%ﬂ I?e{'gf né ?588?& %@ o the

presd®t i nwerkipdredes odnipels ettt ebs eadhered tb.an adhesi ve conposition

cgntaining a side-chain crystallizable polyner having a nelting point which

occurs within a tenperature range 10 narrower than about 15C and a
pressure-sensitive &ﬂ%&ﬂhﬁn T&t@am@smeceoﬁp@gﬂne@nléxmueﬁ ddhasi ve

propertlespetl;e y I r b Qtec 4 to 50C
, and yet exdat}'l ts r#u%c?] eiguceéa §h§lgg\]/réa$1tg§[§t€é § wﬁfgge or ot(;5
materlal wibeutedP8X ) o the afbesiveness: efifdraadhesivenhayer rapdidiier t han

the q@=di naldecreases. Therefore, at the time of peeling a workpiece

from the workpiece retainer, the workpiece retainer (and/or

any work substrate on which the workpiece retainer is

attached, e.g., an upper base plate) may be heated so as

to greatly decrease the adhesiveness of the adhesive layer

20 with respect to the workpiece, whereby the workpiece
retainer can be easily peeled off the workpiece.

In accordance with an embodiment of the invention

where the adhesive composition contains a tackifier in the

25 amount of about 10% to about 30% by weight and where the
adhesiveness of the adhesive composition is decreased by

more than about 90% when heated above about 50°C, a
predetermined level of adhesiveness with respect to the
workpiece such as a wafer can be retained at ordinary

30 temperatures, whereas a rapid decrease in adhesion strength
can be caused by heating. Thus, a tackifier present in the
above-mentioned amount will not substantially influence the

temperature sensitivity of the polymer. As a result, the



tenperature T1 by about 15C or nore. As shown in Figure 1, the workpiece
retainer 1 of the present invention nmay conpose a single |layer upon a work
20 substrate such as a base plate of a polishing machine. Aternatively, as
shown in Figure 2, the workpiece retainer 1 may includreplir@mntagiedes W th a
support interposed in the mddle. As illustrated in Fi girsgpdembeR€2002
three-1 ayered workpi ece retainer may include a first 25 pressure-sensitive
adhesive | ayer 2 (conposed of the inuwentiwe adhesive conposition) forned on
one face of a support sheet 3 and a second pressure-sensitive adhesive

layer 4 forfgyhOn,d }fﬂ]ngéé’seit 8 Cal o%n%;g&%orﬁhéhgfésént?’g.rﬁm% 0%910”0'

pressure-sensitive sive Tayer may conposed essentially (1) a
conmer ci al lexhikiitablee préfdeiendenadbiesiahadinangth &t enddaagy a

conmmerci al | i - it d : : p
o scorant G GG PR Rp3galinivy heshvsa AL Le e
pressur e- séihesian simedicty et ardénpsvatemperatyresvand ke pasldng

adhesiyenesgy L& %ﬁcg@eéit resReatbYe thApe2akir@s 5 (Pressure-sensitive
Adhesi ve | ayer) Exanples of pressure-sensitive adhesives contained in the

adhesi ve conposition of the present invention include the follow ng
mat eri al s: natural e I S j - Y

adhesi ves; ABA bl oci&l%(bf %8%0 yrr%er{g ?Be&%%%%%#g%geg%%%%%g?%}}lee A
represent s the advamt@gespbfs(it prbyddinans wonkpieck  refriner sfhicients a
rubber int I ]955E y'g{gﬁ , t agd}

pol y( et hyl g}%?%%%ﬁ’a% ; %%tq{% ééﬂ%g%ré po ﬁfbbsﬁ%}%i rfe;éﬂg?r}e?%seal esi ves
such ¥& pol Yt asmeerdadel9fvanpplisbhingchachjneesand Yobalhews foawn

viinyl et her &agph)érf%&mawbﬁ%n@%dfk?xéastﬂ%@merbas@bxaitaylﬂéw&&@ her,
and pol yvinyl isobutylether. Especially preferable are acryl type pressure20

sensi tive aoREIiTERIERSRiRE WikBnapY cenyendiRnade QIanks sRkvents

hydr oxyet hydnagéy! atsarfdictdiers | k_e.d(zTﬁe peovaldidg v a':] yplﬁethorl.i for )
pressure-sensjtive adhesi ves provides interaction wt e po r _suc

Phat the pofbheriindidstadhiatl & crerkbiettefur Sathe  frn HRRHERS ve

| ayerl&t a Pétpimeeterm ned tenperature so as to exhibit sufficient
tackiness , and bet that the polynmer will easily bl eed out when heated to a

t enperature above the predeterm ned tenperature. 30 (Side-chain
Crystal lizabl e Pol yieeje anchoshee- sfiuantagystef [theaprespotylmvenbioe
cont ai ned 'Qi&*ﬂ%he%‘ﬂ?:%sag afBAROSH thdke LROS ¥ f inlaNe: ApTR! LEA81RG! Nt
whi ch occurs within a t erature range

and understanding the following detailed description with

20 reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

25 Figure 1 is a cross-sectional view illustrating a
workpiece retainer according to one example of the present
invention when attached to an upper base plate of a polishing
machine, with a wafer adhered to the workpiece retainer.

30 Figure 2 is a cross-sectional view illustrating a
workpiece retainer according to another example of the
present invention when attached to an upper base plate of
a polishing machine, with a wafer adhered to the workpiece



Repl acenent Sheet 23 Septenber 2002 - 10 narrower than about 15C ( al so
referred to as "first-order nelting transition") are preferably used. An
adhesi ve conposition containing such a polynmer is disclosed in Japanese
Nati onal Phase PCT Lai d-open Publication 5 No. 6-510S4&epkecenseid Sheeki n)
the term"nelting point" neans the tenperature at Wi clR3abertqubdt BOOUm
process causes certain portions of a polyner, initially aligned in an
ordered array, 10 to becone disordered.gln one enbodi nent, preferably, the
- ~nmelting point of the polymer is in the range of about 40C to about
1009C , norg preferably in the range of about 40Cto 60C . It is preferable
that the ne¥?€ﬁ§HBECUr rapidly, i.e., over a relatively narrow tenperature
range which is 15 | ess than about 109C and preferably | ess than about 5C .
It is preferable that the polyner crystallizes rapidly. To this end,
seedi ng agents, or crystallization catalysts can be incorporated into the
polymer. 20 After BT MAOEHIEQR cCARREING NOUTaTHEr ANVENTIONEe present
invent%on can be readily peeled off the surface of the polishing machine
base prate by sinply heating the workpiece retainer to a tenperature (
herei nafter referreth¢ owaskpiece aetaiharnpecardiny) twhitte | preseght | y

hi gher 25 tpavehBeoHIS ésﬂﬁsgaatgsﬂﬁeyxig%ﬁf}gg%@?g%%%% %8@215;53' 'y

about 40C to about 100C , preferab ' about nore
pref erabl y GpotRindedt 8 Ssa-chadn grgspadiinabiley@alymer shavategl an t he

finding thahe8fihy ipoiRRSSWRLEh! LRIA NwaRLadhesi \é"em%%%ocﬂﬁé opaybgse
adhesj veness controll ably varies_w th tenperature by Xl'ng a
cr yst:h?l i zaBRELFBBEY g2 rbert L1 g pcpeaesuret spnepdiviecadneshvea.

priessur e- senisét adResfiies tyfpos iRaRINA IRV 13 afin 3 WS Ph EOPEFt 200225 11
The nost prefera %g side-chain crystallizable pol{g$r to be used according

to the pres®NtOFMRATY otePBREEFHEe, &lecdorRgradilys belawabartimdaChtbow. 5 b
~Y 10 -y Cy56C1Y), and yet exhibits much reduced adhesiveness to a

workpiece or other material when heated to an elevated
15 temperature T2 which is higher than the ordinary

temperature T1 by about 15T or more.

As shown in Figure 1, the workpiece retainer 1 of

the present invention may compose a single layer upon a work

20 substrate such as a base plate of a polishing machine.
Alternatively, as shown in Figure 2, the workpiece
retainer 1 may include three layers with a support
interposed in the middle. As illustrated in Figure 2, the
three-layered workpiece retainer may include a first

25 pressure-sensitive adhesive layer 2 (composed of the
inventive adhesive composition) formed on one face of a
support sheet 3 and a second pressure-sensitive adhesive
layer 4 formed on the other face of the support sheet 3.

30 The second pressure-sensitive adhesive layer 4 may
be composed essentially of (1) a commercially available
pressure-sensitive adhesive, (2) amixture of a commercially
available pressure-sensitive adhesive and the inventive



....(z) 15 In fornmula (1) , Wand X represent first and second nononer
units, respectively, each of which may be any nol ecul ar noi ety connectabl e
to an adj oi ning nol ecular noiety (i.e., polynerizable). Y and Z each

i ndependent|y represent a backbone nononer unit whi cRepkacehentai$heetol ecul ar
20 noiety or atom Each S independently represents aZ2Bi$anitagbeyr d0¢2 or
spacer unit which may optionally be present . Cyt and Cy each independently
represent a crystallizable noiety whichgis connected to the respective
backbone either directly or via the spacer unit. Variables a, b, ¢, and d
25 each ind 2Nt | e ] O wth
the provi sorahar coer¢oRFERFEEth. B (§ A Eet Patie SOOEC Ry adibdu 107

mol ecul ar wefgattehpehatyreqaensisive §ypat whoshandnesiverassseanddet he

nmol ecul ar ' o] , a 1 ol ymers have a heat of fusion (D
30 Hf) of Q?Eggggp %€§§P§58xﬁ%ﬁﬂégfﬁ? ﬁfihe case where variables a, b, c,
and d are all greater than 1, nononmer units W X) Y, and Z each define a
repeat kng upj m Q5 i r units. For exanple, in the
case ere @bﬁgg%g%gggﬁﬁgr%gg%aggﬁ%g%ggiber 2002 - 12 a is 100, Wmay be a
5:5:2:5:83 mixture Bkampyesnef prasgure-R®ensitisie pobesiygs coptpined

hexadecyl achyl iﬁf@ adheSAvd B8hYos2bY off oM RRBFesdi S nentiok iRdlude My be
a m xture of polynerizable nohonmers. 5 The adhesive conposition accordi ng

to the pres&he i RRIXIBHMGaymaberdRapry BEtITEds- 15 - GMReIYERI ng may
be ef f ect edshyrans furdaileifdini Qdte:sdbedS aghes ives;0SSABANKI BYosgeNt ,
heating, or radiation. 10 - -~ The bangone of thF ﬁol%ngr éregresgnted as
W X 19, an§oPolymed; hyee (hermRRLRELR T uPRERT c (' ReET tArEeREFFOREEi ¢ or
aromati ¢ hydr ehatmenlastliey pollyitivrers dmd eliock 0andnNBi pepgesentst auct ur e
(sul fide, phosphazin 15 siJ. cone, .etc.). The,spacer |Iin be any
sui tabl e orégﬁg Tor Sﬁ&?&&ﬁ#? tsﬁéﬂ%wgexg e, Sgter?oggggé?ggﬂe’

hydr ocar bon pollybmtadistrecrqr qrolynoe tayleneAbutytene) ) a batpdxyubheky

anmoni um or ' al.. bh [ | OD: PALT rggyygé' hg salt
pair). The g?éﬁ%ﬁ%ﬁ??e%%gﬁ%%%ggg%ésr?éﬁa/ag%&r an optﬂléé)ﬁglal y
presed S i vimylnulegetateyacnnly bster pharedyserar omabidc, VeRYASEBABI nati on
of aliphatigﬁgqﬁ?ﬂgggns of ?hcheastiug§arbon BbOYH1 Ylﬁgﬁg?ia@hgg,

in
al i phatic si alns of at [east 6_carbon atons, and_p-al kyl styrene
si de- chai ns BRHENEinY ketdhsl «ireyr oaPA2BOA BNV AL SQPEEY22tREFbon at oms. The
| ength of each side-chain noiety is usually greater than about 5 tines the

di stance between side-chajns.in th cgés_of acr Iatﬁz,tnethacrﬁlateg, Vi nyl
esters, 30 acryl ani dEPeHAWEr PFEACEFRD LS| 5T éﬂ’f@  CYRfy BFFREVSFefins .
| n t heext r sensiaseve§ adhkslivesoacdybhos €d alelseenatialdgpod§ rethyilhlexyl

DUt ene, AL MR Eeay ALk £atS, S0kl B8 L0k eald e e
acryl type pressure-sensitive adhesives provides

1 interaction with the polymer such that the polymer will so
ﬂ be sufficiently dispersed within the adhesive layer at a
25 predetermined temperature so as to exhibit sufficient
tackiness, and yet that the polymer will easily bleed out

when heated to a temperature above the predetermined

temperature.

30 (Side-chain Crystallizable Polymer)
As a side-chain crystallizable polymer to be
contained in the adhesive composition, those which have a

melting point which occurs within a temperature range



- Repl acenent Sheet 23 Septenber - 13 case, the side-chain unit should
account fox nore than about 50% of the volunme of the polyner, preferably
greater than about 65% of the vol une. Co-nobnoners ad edléo a iﬁ%g-chai n
pol ynmer usually have an adverse effect on crystallini Se I Oé,gounts
tusual |y about 10%to about 25% by vol une) of various COMoIo rrg n be
tolerated. In sone cases, it nmay be preferable to add a small anount of

conononer, e.g. , a cure site nonomer iHCh as acrylic acid, glycidal ™
nmet hacryl ate, nal ei ¢ anhydri de, an am n0 functional nononer, 10 and the
i ke. __ Exanples of side-chain grystallizable nononers which fall wthin

t he above- AEFOWRE Ak fhowks Isel (adsacr§fareedf fardadiyy sk wrder
net hacryl atiee Bfithy | tylne3ttdontd peryprefenehlds these dascradieskive J .
Poly. Sci . 10 : 3347 ( 1972 ) . J. PoLy. Sci ., 10: 1657 g 1972 ) ;.J. Poly.
Sci. 9 : 33MRAPTEion;confaining sychayobplymer. 1S PiF¢losed ‘I 1835
(1971); J. Aldpdhedé: B3 dnEI54) PhdsePoIRCT ScLaid-opeh3 (Fi@SPHcatiofol y.

Sci . 9 (198 rrespondi ng 20 acryl am des, substituted acrylam de
and malgei m%%%' p‘ngirQFggc J. Poly. Sci. : Poly. Physics Ed. 18 : Zz197 ( 1980

) ; poly( a -olefin ) polyners such as those described in J . Poly. Sci
Macr onol Rev 8 ; 117

. . 2252 (,19 7.4). Lequl 13 . 12
(1980), polyal kyl - vzi\%ﬁ%??ﬁé}est:elﬁb‘l( }b%%ﬁﬂyﬁgigﬁc{ﬁg@n gug‘gsﬁsaé’? hose
descri bed i temperatuotecat athikh abbet93apriamkpirphesghaaesespoéybeis,

| : ) X \ ) . - o4l
(1079) . ek ohet SHE RS AR 18T IA b1l Oty sl ordsz el Sfrad
descrl®ed ihoNpecomel @tsbrdered. 41l 199 )em3ed oeyt ephafiesabide biye
rdaot . ) o ih | " ) | |
| Socyanat caneEE B PoFBE RE BN Ok BT Tl rend B BB <
as those deterabedti ho0kes mmteareferehleih (tHe8angm e abardpradenent
Sheet 23 Sepfegger. 2 - hst I i bed
3 A C S gt 33~26‘i‘?§&§3£#§%§5¥%§ SRR NTE Ing G0oAR, LaRRmI poCr ! be
pent aer yt hr+t &t  t @V PEsB B¢ FEj.-VSllﬁanF %BWaF??PﬁF gfursorangeqwhdrhi s

crystasli zapbgs POy RIsoU 108C UsRE driffd it B A3 thaveabbqe s1ocl uge |inear
al i phatic Cl4-C50 gha i.ng .14 tq_I 50 ca}: bon at om;fa ﬁ?[)‘/acr I at.gﬁ I | pear
al i phatic CH3-P5GEGES &iﬁﬁ s PAIVSE GFYphatiizessrepgdly. To
pol yacryl antlgs,end(d deeding agents, or crystallization catalysts can
be incorporated into the polymer.

20 After use, the workpiece retainer according to the
present invention can be readily peeled off the surface of
the polishing machine base plate by simply heating the
workpiece retainer to a temperature (hereinafter referred
to as an "elevated temperature") which is slightly higher

25 than the use temperature. The elevated temperature is
usually about 40°C to about 100°C, preferably about 40T to
about 70C, and more preferably about 50C to about 70C.

The present invention is based on the finding that

30 it is possible to obtain an adhesive composition whose
adhesiveness controllably varies with temperature by mixing

a crystallizable polymer of certain physicochemical

properties with a pressure-sensitive adhesive.



10 aliphatic Cl4-C50 pol ynet hacryl am des. Especially -~ preferable anong
these are linear aliphatic C16-C22 pol yacrylates, linear aliphatic Cl6-C22
pol ynet hacryl ates, linear aliphatic Cl16-C22 pol yacryl an SSe d &idagar

al i phatic Cl16-C22 pol ynet hacryl am des. 15 As descri bed %%ﬁt e bting
point of the selected crystallizable polyner defines a Use Téenperature
range, within which the conposition exhibits tackiness. The anmpbunt of the
crystallizable polyner incorporated in,{0_the adhesive conposition has
surprisingly little effect on the pOSi%IOﬂ or the breadth of this range.
The transition tenperatures of sone selected side-chain crystallizable
.polyners are |isted below 25 polyner transition tenperature (90

Cl6acryl at e36Cl6metpacr ybate2fB8ferable side-chain crystallizable

Cl8acryl at e49C18net hacryl at e39C20acr y] at e6QC2 t hacryl ate cenent
Sheet 23 SAfEMEHF dopore Used CASCOHAART o591 ?r’é?%%‘??y?l "eerggp‘gie E F

Jordan et alontSldF-rfdpeadt GRYSIfLtsZ6F| Ehe' foru@aFbelllow: J. Poly. Sci.
Section A-1, 9: 33551 (1971). Exanples in this literature describe a nethod
for prdducing afrystallizable polyner in detajl. TAg nol ecul ar wei ght of

the crystalli KWy rer—(X ) g W¥e¢ TS G amportant factor that
determ nes the nner - ~ in which thel adhesi ye conpgsition of the present
i nvention exhibifts tenperature-dependegnt tackiiness amnd/ or adhesion
strength. Specifjcally, a |ow nolecul wei ghty crystallizable polyner will

advant ageously |pse bondi ng 15 strength when Reat ed.
desirabl e, the npl ecular wei ght of thejpolynen is pr
of 2,1000 to 15 000 , and nore preferably in the r
10, 000. 20 The aEPesive conposi tions @seful f®% the gresent invention may
contain, in addition to one or nore of the pol yners descri bed above,
conventional additives such as tackifiers (wood rosin, polyesters, etc.),
antioxidants, fibrous or non-fibrous fillers, colorants, and the I|ike.

e o o0 (I)
15 In formula (I), W and X represent first and second

I f such property is
ferably in the range
nge of 3, 000 to

monomer units, respectively, each of which may be any
molecular moiety connectable to an adjoining molecular
moiety (i.e., polymerizable). Y and Z each independently
represent a backbone monomer unit which may be any molecular
20 moiety or atom. Each S independehtly represents a linking
group or spacer unit which may optionally be present. Cyt
and Cy each independently represent a crystallizable moiety
which is connected to the respective backbone either
directly or via the spacer unit. Variables a, b, c, and d
25 each independently represent an integer in the range of O
to 1,000 with the proviso that sufficient Cyt and Cy are
present so as to provide a molecular weight which is equal
to or greater than twice the sum of the molecular weights
of W, X, Y and Z. The polymers have a heat of fusion (A
30 Hf) of at least about 20 Joules/g. In the case where
variables a, b, c, and 4 are all greater than 1, monomer
units W, X, Y, and 2 each define a repeating unit or a mixture

of different monomer units. For example, in the case where



25 It is also possible to include additional adhesives in the adhesive
conposition so long as the overall tenperature sensitivity profile is not
significantly affected thereby. The anount of crystallizable polymer in the
adhesi ve conposition is preferably in the range of abolRepléacdmenteShget 30 to
about 30% by weight, nore preferably in the range of alRuBe%mbyr \800ght to
about 20% by weight, and in particular in the range of about 5% by wei ght
to about 15% by weight. |If the pol yner,gontent in the adhesive conposition
is less than Repl acenent Sheet 23 Sepienber 2D02 - 16 about 1% by wei ght

or nore than about 30% by weight, th bove-described effects of ,the

pol ymer naf #8t10R. &WH%IP@d?gsﬁé‘ %&jﬁé :?\}’él’f:%%sqi{)isgny§%e't ﬁé’rglléf?ent
invention JcARY, RetByEBavedndy, add Keredacplessyletansaciceedddlgdyi,ve and a
crystallizable pola}/ i

ner in a conpatibl e sol vent_ and di ng i.onal
conponent s 3¥e Ot FONPMEL UnEsg i'c%zeg,' éq%at&(i'??%?,geaﬁdf‘g%tcgg i Pfer. The
sol id cont gliymire A1 tnfshdetse desired viscosity, and the mixture is
bl ended 10 until it is honbgeneous. After blending, bubbles are renoved
from tthe i xture. Exanpl es of tackifiers include special rosin ester type

tackifiers , terpempepadnes iweedmarde iftiios acqatdimeuro lthe egiesemnitpe

tackifiers,, hi hydroxyl value rosin ester type.tackifiers,_ .Qgenat ed
rosin esterh ion g e‘?%,lﬁﬂai?ﬁegfai i = keegé:’of dg%ms%erlg'%g{ﬁ%reoduct s
include a spacitd efifectedt by apye kreoki fiechnibgagnasvoghSayseusgqigerd A125

(Arakawa Chem cal, K K pe ? ol .ty .acki fi er 20 designated
Tamanoru 8 °s(sArJ§r€h'éa‘2%h%%é‘§%r ﬁgﬁg ﬁaé Sgt rggdtég‘gé’r&gsr}'n type tackifier
desi ghtat edHi resi n #90S (Toho Chemical Industry Co. Ltd.), a high hydroxyl

val ue rosin ester type agg,& | er i - s Hbakanaa Shemxal .
KK ), and a hydr ogenatﬂe ro";sllk% Oegtegr‘g{%of(;ﬁtl%kl I'er 25 designated Estergum
HD (Arakawe¥ Chanfic@ o KEprmoda i (Jd) arm§y pbef nh| ergedics pldragtysi n

ester type (aﬁﬁ;&ﬁ'@i@-oirhsraﬂale% oy a3t olca@ibid Lledte e @, i ampaef erably
in the range of about 10%to about 30% by wei ght io nor e preferably about
15% t 0 abolRt@5d, OBafdy BROFHBNAGHATIRE ofsuigdde s By Ifi%ﬁ%f'?‘?w

contepg is sEBscdhan &by . 10fhdyspetght1inkafesi cah vahasyosustaebhgt h may

not be attained at ordinary tenperatures._|lf the tackifier ~ znozd o~
pasn aq uao°’§%%“?aﬁF~d' I‘Ig uni"tls, for exampie, eseter, agmiélg,

hydrocarbon, phenyl, ether, or inorganic salt (e.g., a

carboxyl-alkyl ammonium or sulphonium or phosphonium ion

pair, or other known ionic salt pair). The side-chain
20 (represented as Cyt and Cy, and an optionally present S in

formula (I)) may be aliphatic or aromatic, ora combination

of aliphatic side-chains of at least 10 carbon atoms,

fluorinated aliphatic side-chains of at least 6 carbon atoms,

and p-alkyl styrene side-chains wherein the alkyl group
25 contains 8 to 24 carbon atoms.

The length of each side-chain moiety is usually
greater than about 5 times the distance between side-chains
in the case of acrylates, methacrylates, vinyl esters,

30 acrylamides, methacrylamides, vinyl ethers, and alpha
olefins. 1In the extreme case of a fluoroacrylate alternate
copolymer with butadiene, a side-chain can be as little as

2 times the length of the distance between branches. In any
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methacrylate, maleic anhydride, an amino functional monomer,
and the like.

Examples of side-chain crystallizable monomers
which fall within the above-described categories include
acrylate, fluoroacrylate, methacrylate and vinyl ester
polymers such aé those described in J. Poly. Sci. 10: 3347
(1972); J. Poly. Sci. 10: 1657 (1972); J. Poly. Sci. 9: 3367
(1971);: J. Poly. Sci. 9: 3349 (1971); J. Poly. Sci. 9: 1835
(1971); J.A.C.S. 76: 6280 (1954): J. Poly. Sci. 7: 3053
(1969); J. Poly. Sci. 17: 991 (1985), corresponding
acrylamides, substituted acrylamide and maleimide polymers
(J. Poly. Sci.: Poly. Physics Ed. 18: 2197 (1980): poly( a
-olefin) polymers such as those described in J. Poly. Sci.:
Macromol. Rev. 8: 117-252 (1974) and Macromolecules 13: 12
(1980), polyalkyl-vinylethers, polyalkylethylene oxides
such as those described in Macromolecules 13: 15 (1980),
alkylphosphazene polymers, polyamino acids such as those
described in J. Poly. Sci. USSR 21: 241 (1979),
Macromolecules 18: 2141(1985), polyisocyanates such as
those described in Macromolecules 12: 94 (1979),

polyurethanes made by reacting amine- or alcohol-containing-

monomers with long-chain alkyl isocyanates, polyesters and
polyethers, polysiloxanes and polysilanes such as those
described in Macromolecules 19: 611 (1986), and p-



- 18 adhesive conposition of the invention on a work substrate ( such as a
base plate of a polishing machine ) or nn a workpi ece, e.g.,spray

deposi tion, pai nting, dipping, gravure printing, rolllﬁgvgka&gg:gh&&, The

pol ymer conposition may also be 5 transferred froma kg $ e68g2 @s in
t-he manner of transfer printing. The conposition may Ee%%%mﬁ:% neat (i.e.,

w t hout anything else), or in a suitable solvent, or as an enul sion or
| atex. Alternatively, a mxture of appr %priate nononers and additives may
be applied directly 10 to a substraté affd cured in situ by heat,

irradiation,_or_--~ other suitable processes known in the art. In t he case
of composi MLFRES HEFRPE cBRLYBEEFNEHCHT 2F hERRS® A9 ELPeG il T 4L -S.

above- descr'rt‘oeds.@jzesw;as:a3}5 ﬁﬁﬁS't&‘ qu%%&q%e\ée stelag 8 d A MagLed on
one or both faces of R a second pressure-sensitive adhesive

| ayer may b%emtaﬁ?ﬁ&FEHiBH tﬁ@té'taﬁ‘éleafré&? -of the support. The
pressure-sensitive adhesive used for the inventive pressure-sensitive
adhes;ge | ayer may be used_as_the s§cond 20 essure- sen5|t|ve adhesi ve,

for exanple; howevelarSiGUisriE BFrefeyableisige «ehR G tallizableul ar a
rubber t ypq;aﬂmeryeno be @séd fior thpepred@st avedtidrsefitiaenkiie&ehesi ve

can be used sec ssu e-sensit dhesi ve. Met hod f or
at t achi ng/ d%sz% ﬁ@c %qu'{s ce)(tl-%/ jl((efléﬁngi{he%%or Qi ec‘:@':?’é:t i rRYOBF ¢ he
plresent fl nvp@lyﬂﬁzylhﬁe&tthtﬂﬂ@&ﬂtalldgﬁ@?@ﬂlé@é% Wm@iit@m a Pase
ate of a in pe c erforned _a ol | ows exanpl e
i rst, the boneeRi oL TREAERE oGla Grl bRLYRERETataRE . o B tinflE
—\é\—/tg)gl;pl@ce relbphetiqaybmatp@m e@ﬂmﬂdz@acﬁe}:ﬂmciwent Shei¢peSi&kpyenber
- ns S c e essi ng
a pl at e- Ilkéa§§e ?gge, X'Fﬁgav\o}:ﬁglsgceg#gt a‘?%tégar &b]télg&g?gnfﬁga %/65%% ied on
t he wor kpi ep@lzycnvénﬂ;e@f hispanaﬂd&tl‘atic &%ﬁt—CZZQleethmcmlﬁpeece or
the base pl gifear &1 {mee&e t ept:g&sggof{aagrgt@waéhp' e&fia" etﬁhgst at an

ordi nary te erature In"the case o
pol i shing a %Hhé‘éﬁél’u tléra&%‘ QOlmeﬂrsaﬁﬁﬂ@Jdiﬁ% to slightly warp the
wor kprsce retainer and gently press it against the workpiece so that its

central portion contact he mork |ece i rst
P ééscribed. ab the melt£ng"p01nt of the

selected crystallizable polymer defines a use temperature
range, within which the composition exhibits tackiness.
The amount of the crystallizable polymer incorporated in

20 the adhesive composition has surprisingly little effect on
the position or the breadth of this range.

The transition temperatures of some selected
side-chain crystallizable polymers are listed below:

25
polymer ' transition temperature (TC)
Cl6 acrylate 36
Cl6é methacrylate 26
30 Cl8 acrylate 49
Cl8 methacrylate 39
C20 acrylate 60

C20 methacrylate 50



After attaching a warkpiece on a polishing nmachi ne base plate in any of the
above-descri bed manners for a desired process of the workpiece, the

wor kpi ece may be 15 renoved by heating the base plate carrying the

wor kpi ece retainer attached thereon to an el evat ed tenmBepkicementalbheet about
50C, for exanple. Follow ng heating nethods can be used3 Saptemband0@2 20
(1) Methods for heating the workpiece retainer These net hods nay invol ve
application of a heated iron, hot wate a heater sheet , hot air ( & g .
, froman air heater or a drier), stean? radiofrequency heating, and/or
irradiation ( infrared or far-infrared) by neans of_a |lanp, 25 for exanple.
( 2 ) Methods @42 BPTRAREL heat at the interface bethween t he wor kpi ece
retainer and thepasarhet-F1 30 These nmethods may ingpl ve application of a
heated trowel, a heated iron, hot air (e. g., froman air heater or a drier
) ., hot water ) steam and/or irradiation ( infrared or far-infrared) by

means of a |anp, f(yeé-zganpl @ordﬁ?@kaﬁﬁm@IMAﬂ@Cmmzm 20
(3) Methods for_ heating_the aseét%i ate_These net hods involve staring the

base P ate PFERFE 5IIsot fler RRLYroSiflkepiectionodrlcode £d5a8odtt %ddy, or
i mrer si ng tﬂ!b?axﬁp“ﬁ@s AntAikN eéraehee defirfhe AAELHDA fobprifditting

Thereafter, the kpi ece retainer cagn be peeled of f the base plate
. Since the? p‘é@f??éhg?%\giﬁtp? EMEL o d-Bt gﬁtt"‘éﬂperature i s decreased to about
0.1 to about 10 0.5 Kg/l nch wi dth, the workpiece retainer of the present ~
i nvention can be e d off bas Iate he ellng of
the workpi ece retai ¥'ﬁ§f quliEé:d %ﬂﬁﬁ%lcﬁys ﬁl‘ﬁ%e%lo fr?e]r%

conpok t i ontodre asadnss @l ympostanlm Hactoyg ttheet dedesndafeisntble manner

grper at ur e JeREP N AURENAYPLORHLR GARDR e LhbLI SELsLE SiiplgCe

rét ai ner for enses or "ot
articles. A@xhlhats vbeyperatusepdemelmld@rtto Mm&ﬁ )ﬂrwfappﬁthtm@ol ymer

conposi tion el l bué?ggiﬁgégl i ckngss 1QR, @ lrngh_gcaggg r gt geet

tPeflgt
peel the suﬁ tra? Sheet © frer conposi tion here and secure

the ( pol ynBEYEbapdirabds mlamw qale@@va%asyoa}ﬁtlarc&%ga PAi®gece on

a basespl at §t?¥n§€ﬁn§héf1 hB8t¥al kPt £COuERI BH-ESErey 15eqésveabian the
(terrper at ur e- depen ent pressur e-sensi tive retai ner) caont al nlggolfp nmers

exhi bi ti ng PRECTBLFE- “%*99%&? driffe BRI T &5 REEFETARYs H8n € the

washi ng step£3D, dad koW 590 a0 pelrichbie procesablyfimmye mtgdoefraenaokabl y
faC|I|tatedt Tg hgg quality of the processed surface can be remarkably
facilitated 8s-C6o red to enpl oying a conventional wax or
pressure-sensitive adhesive.

20 The adhesive compositions useful for the present
invention may contain, in addition to one or more of the
polymers described above, conventional additives such as
tackifiers (wood rosin, polyesters, etc.), antioxidants,
fibrous or non-fibrous fillers, colorants, and the like.

25 It is also possible to include additional adhesives in the
adhesive composition so long as the overall temperature
sensitivity profile is not significantly affected thereby.
The amount of crystallizable polymer in the adhesive
composition is preferably in the range of about 1% by weight

30 to about 30% by weight, more preferably in the range of about
5% by weight to about 20% by weight, and in particular in
the range of about 5% by weight to about 15% by weight. If
the polymer content in the adhesive composition is less than



Repl acement Sheet 23 Septenber 2002 - 21 Hereinafter, the present

I nvention wlll be specifically described by way of illustrative exanples .
I'n the follow ng description, any reference to "part gop$adementBHastd
"part(s) by weight". A Preparation of polyner (Synthzgssép@g@gplz@og) 10
First, 95 parts of stearyl acrylate, 5 parts of ,  acrylic acid, 5 parts of
dodecyl nercaptan, and 1 part of Kayaester HP-70 (Kayaku Akzo K K. ) were

m xed. The m xture was stirred at abguthl 80C for about 5 hours to polynerize
t hese nononers. The resultant pol yner gd a nol ecul ar 15 wei ght of about
8,000, and a nelting point of about 50Ch§§nSynt hesis Exanple 2) First, 92
parts of 2-8PRYEntXyPYapeighteorsmoxe & ﬁ%ﬂyaww te thed 0.3

parts of Trapepexad38Pi64a dfeyaks ofKERe hdiymerenayoethd 8xibBipaatls of
et hyl acetate/ heptane (70/30). The m xture was stirred at 55C for 3 hours

and heated to about 80~ , and 0. 5 parts of _ Kayaester HP-70 was added.
The m xture was StiTﬁ@%dﬁsﬁ@@ﬁo@d@ﬂtﬁoﬁ@ dioltyeepresenftesaventenrs. The

resul tant 25 yner had ecul ar_wei ght of about 600,000. H .

Pr epar gt i on™B 3 p%taa‘i'#e*{? ?ﬂﬁeesﬁ‘ir%'osﬂﬁlga]"?r@fageﬁﬁf'ﬁi ned in

accor dance mahangfrybeaiL&iEmm &0 1lymer ih iercompaeibbe soleene ahdllO: 100

parts. To th result I sol g Cross- | inkin nt . desi gnat ed

Cor onat o L4898k 5, BhERBP BT, EPMRSE kA ST SR S Fup| ACHBAELGHEEE -~ 25

Sept enber 280%ackifier, and/or a filler. The solid contents are
adjusted to the desired viscosity, and the mixture is blended

10 until it is homogeneous. After blending, bubbles are
— removed from the mixture.

Examples of tackifiers include special rosin ester
type tackifiers, terpene phenol type tackifiers, petroleum
15 resin type tackifiers, high hydroxyl value rosin ester type
tackifiers, hydrogenated rosin ester type tackifiers, and
the like. Examples of commercial products include a special
rosin ester type tackifier designated Super Ester Al25
(Arakawa Chemical K.XK.), a terpene phenol type tackifier
20 designated Tamanoru 803L (Arakawa Chemical K.K.), a
petroleumresin type tackifier designated Hiresin #90S (Toho
Chemical Industry Co. Ltd.), a high hydroxyl wvalue rosin
ester type tackifier designated KE-364C (Arakawa Chemical
K.K.), and a hydrogenated rosin ester type tackifier

25 designated Estergum HD (Arakawa Chemical K.K.).

Particularly preferable are, special rosin ester
type tackifiers. The amount of a tackifier to be added is
preferably in the range of about 10% to about 30% by weight,

30 more preferably about 15% to about 25%, based on the adhesive
composition. If the tackifier content is less than about
10% by weight, sufficient adhesion strength may not be
attained at ordinary temperatures. If the tackifier



- 22 Ltd. } was added so that 0.3 parts of Coronate L45 was present

agai nst 100 parts of the polyner of Synthesis Exanple 2. As shown in Figure
2, the resultant mixture was coated on both faces of Rephppsent Shegt pET

fil m manuf actured by Somar 5 Co. ) so as to have a dry23 Bertenbss P2about
40 pm thereby form ng an doubl e-si ded adhesive tape. As a workpi ece
retainer 1, the doubl e-sided adhesive tape was attached to a ceram c-base
plate 5 of a 10 polishing machine. A-sid% con wafer 6 (diameter: about _ ~
8 inches ) was directly attached to the workpiece retainer 1 at an adhesion
t enper at ur ecohtaheuis nbECe thHeat abblier3os by waight wkhestife offatb¢memse
pol i shing under .t he.polishin ondi tions, de i [ b . Af t t he
pol i shi ng m&g igg?ﬁﬁgghﬁﬁFePEE Fgrnggtg%hgggkgggﬁg@céﬁakﬁ%1E%ﬁ%i%# was
hel d under peéldwgof pure water heated to about 60C for about 5 m nutes,
whereby the wafer was peeled off the ceramc carrier. Thereafter, it was
confirmed by eyesight that no substantial artifacts of residual organic
mat t er 5Shad been 20 Prefevabilecewafplesaof Rapelymrs donbadnefdddu tlddesi ve

t ape peel ed f ? ] tggﬁphxggﬁﬁi I 1 i Jgxi mum peel i ng force
of about 1.38&8?& Ex%%ﬁ@?%% A‘po yﬁ%fa%?k?%%goaégaprepared in the sanme

manner as in Exanple 1 except that the cross-linking agent Coronate L45

(Ni ppon Pol yug gy hgn Y 08080 i 98 Wosreddog $0idhetof- stearys of
Coronate L45 &gg ?rgggﬂgyiggiﬁg? 100 parts of tﬂ@gpolyier %t Syntﬁgsis

Exanpl e 2. ThecBPLabeyndrteid@ Bartmdyivelahly ahed 9 2cd€rapPe 2arrier

of a gelishi neor%h'gaet%% S weQ ghY &2 ddidemssredpedwyt 0. 02 pm by neans
of ya spin-coater, thereby form ng a workpiece retainer. A silicon wafer was
attached to the Repl acenent Sheet 23 Septenber 2002 - 23 workpiece

retainer at agz23daegopdlivaigrerstt us etof sabqurtdh Gy wWébgieal ber dotbeywaf er
was subjected to olishyng_ under, the polJshing cqonditi.ons _described in
Table 1. AftePCER&EA5ENi gh#ﬂgg a??%iqé%é'éﬁiqﬁh% S FhEany dory 1At e d
ceram c 5 cartbelowparbs! byuwmetght 6f cacoylporacidi eandeatted litopakrdst 60 C
for ahut 5 nipnu I pe, d off the ceramic carrier.
Thereggﬁer, rk9m§§§€8%$??ﬁg%“%§§%§@%%§ﬂ¥g%%atg%% substantial artifacts of
residual organic matter had been |l eft on the wafer back face. 10 --~ (

Exanple 3 ) A,dqull e si [ ogucedibAtt B¢ S_dEIMANNer as
in Exanmple 1 égge%t%% é?ggﬁgngitif %ﬁgga?gfgﬁgm29Che#Fpgl K. K) &gg'added
as a tackifiercrwiate. 12 AeodfAt PBEFtELBYt WoBIhByOheAGRY L Ha ki dn antk %ol ymer

of Synthesis ExanR @akts by weight of dodecylmercaptan.
20

Examples of pressure-sensitive adhesives to be
contained in the adhesive composition include a copolymer
containing 80 to 95 parts by weight of 2-ethylhexyl acrylate
and 5 to 20 parts by weight of 2-hydroxyethyl acrylate.

25
(Support sheet) -

As the support sheet 3, various synthetic resin
sheets can be used, e.g., polyethylene terephthalate,
polyether imide, or polyurethane. For example, a

30 polyester film designated "Lumirror" (manufactured by
Toray Industries, Inc.) may be used.

A number of methods can be used to provide the



Next, using the resultant doubl e-sided adhesive tape, the wafer Was
subjected to the sane polishing test 20 as in Exanple 1. After the
polishing was finished, the wafer attached to the ceramic carrier Was held
under a flow of pure water heated to about 60C for abdepla&emenutsheet wher eby
- the wafer was peeled off the ceramc carrier. There&ﬂt&mtembe%l?@@?antial
cl ouding due to residual organic matter was 25 observed on the back face of
the silicon wafer. (Exanple 4) The doubl e-si de adhesive tape used in—
Exanple 3 was directly attached to a 201&mX20 nm pri sm (manufactured by 30
BK7), and press-attached to an upper base plate of a polishing nmachi ne at
an adhesi onatibepdwvat compoflidion oF5Ehe Inwvepdfioar ont hewprkssubhasrabbj ect ed

to a polishi Lshi C [yt 4 [ ' : Af ter
the "Repl asSacHHiEh e BlatSUAH sRODRHH PDAERTGR) 0 ohs d8PkBrecely e
Er i ts md at tacked.t csnérmy dppglsiltamS ,ppaf.atwag . iﬁalpbmmegrawrgwmﬁnmiadmg ]?r
eated to a ‘ ; r e e o]

t he upper bggg&%ﬁ tgfrof]:ﬁ%r g'g'?([ee'r %g%esﬁl‘gﬁ?%t ?gﬁgﬁgﬁf‘gﬁfg‘eﬁg‘ﬁ’a@ggﬁr e%ent of
t hit sI poi srr} Eransd exrodg ffmmnﬂt wmgmszasbeet(.Emigg ftpeFirI@r,\ensaﬁartz of
cetyl acry ; c ; ar, a an
0.5 parts o?k%gsggggfgg%})ﬁﬂ%o$%€i IEé &Erggt%ogeﬁn t%?ﬁﬁe%e#gdrhgbmtxture
r--) was stilired aWidthant couvthingoehse)s 0Rdér a anitahds SeA¥ePhere to

polymeri ze ghege EMUMRItsidiCor CsatERN! RPLYPRAtDRE1, MBI RyktaeBirght Of
about 7?00,000. The transition tenperature of the resultant polymer froma

15 non-t ack RPPrePpEiaFe mopome s and additivesonayRp appldisshdireesdy: o

about 120C . tbhe BebyTHateXind kRE-«® ifl RGaT by hebdCkireadikalion abgut 10C
, ¥ ndicati vetg;? extrenely | ow adhesi veness. 2 ﬁ\ doubl e- si ded adhesi ve tape
was produce@H¢% (f SrerRres8e P nkBRYRpLE thExBENt that the
pressuresensitive adhesive |layer 4 was formed by coating the

above- descri bed pol et 083 ! 8cNauerBathy HILUISeR Sle ks 0

three or more layers, the above-described pressure-
15 sensitive adhesive layer may be laminated on one or both
faces of a support, and a second pressure-sensitive adhesive
layer may be laminated on the other face of the support.
The pressure-sensitive adhesive used for the inventive
pressure-sensitive adhesive layer may be used as the second
20 pressure-sensitive adhesive, for example; however, any
commercially available adhesive, in particular a rubber type
adhesive, an acrylic type adhesive, or a semi-hotmelt
adhesive can be used as the second pressure-sensitive

adhesive.
25
(Method for attaching/detaching a workpiece)
By using the workpiece retainer of the present
invention, the attachment/detachment of a workpiece to/from
a base plate of a polishing machine can be performed as
30 follows, for example.

First, the polishing machine base plate is removed
and cleaned. The workpiece retainer may be applied on the



Next, by using the resultant doubl e-sided adhesive tape, the sane polishing
test as in Exanple 1 was perfornmed. After the polishing was finished, in a
manher simlar to Exanple 1, the wafer 6 attached to the ceramc carrier 5
30 was held under a flow of pure water heated to about Répiacementafbegt 5

M nut es, whereby the wafer 6 was peel ed of f the ceram @3captemrer520027t this
point , the base plate 5 and the pressure-sensitive adhesive |ayer 4 were
wel | - adher ed, Repl acenent Sheet 23 Se %enber 2002 - 25 whereas peel ed
Thereaf face of 5 plate 5 | ayer 4 thé'hf ssure-sensitive adhesive |ayer 2

easily at the interface wth the silicon wafer 6. ter, no substanti al
cl oudi ng wadPaFEs RIRLL oRYt Meanfckefhe SRInviPaks%er. Bp fthe Heaseoolfi ng t he

base to abogrdeessilie ap g&w-cnsc%ns:io&hcg&e%@he%h\éewsﬁﬁbli)écrae%gﬁiﬂ%ﬁ: the

base plate 5. (Eiea | e 6) A double-sided adhesive tape was produced in the
10 same manf&yY 2|

% 9PRLLePt oPhihe; workniags LY BepRst pHea

adhesi ve | appind cuazdror Mudxdy, e98heritive WOFRYiE by enaid-ad gi1pwlber type
adhe5|§e (NOQ-T PE,$I ndustri al Cod , Lt_td.q%? SO a]? to have a dry thickness of
about 245 pnffﬁﬁﬁﬁ]%'Zisiﬁfqiﬁﬁ, B8P tAsitie tFRrkRiGreakie tddnsie-at dea
adhesi ve tapgail _B_éﬁﬁé@ht_ﬁhle”&.t@.s,t aBduith TR $oL yras IBGEH%EE%@- After
t he pO“Sh'%%Waééirsﬁs ed, in.a rrgng&/ra simlar to ExarrBIe 1, the wafer 6
attached t o thé< MY Qr PPELCENIPCHRE WAESTunder 1S rPBRFeFaBlre tRat er
h??teﬂ to abmﬂghﬁly;wanpeﬁhnﬂw??k@Im¢esremﬁfnebyahheguatey_ﬁ;wa& aﬁelgd

off the cer r iS_pEint, e _pr.essure-sensitive adhesive

| ayer 2 easiglr%a(}"ﬁ%gﬁr rgg‘%aygfﬁgkfe%? eg?a%éaémjtt#t B3y PoF F°8%a°%s

Ther edft er, the seripdedenl £itstudi ng was 25 observed on the back face of the
siflicon wafer. Furthernmore, a silicon wafer was attached to the

pressure-sensitive adhesive layer 2, and the same polishing test as in
Exanpl e 1 was perfoPfd@r ks a verkpiereorn 30 pedfishinags mpebliag whi |l e

bei ng heat ehasd ghise p@ﬁpgam hee bege BbaLe -Redd1iiy MMEsrLLS- gEpsitive

adhesive | ayer 4 were wel ered, whereas the pressure-sensitive adhesive
| ayer 2 easdSFiReS RIEEEEHeOfnitdld Herkpinacehe the jwaykpiece may be

15 removed by heating the base plate carrying the workpiece
retainer attached thereon to an elevated temperature above

about 50°C, for example. Following heating methods can be
used, for example:

20 (1) Methods for heating the workpiece retainer
These methods may involve application of a heated
iron, hot water, a heater sheet, hot air (e.g., from an air
heater or a drier), steam, radiofrequency heating, and/or

irradiation (infrared or far-infrared) by means of a lamp,
25 for example.

(2) Methods for applying heat at the interface between the
workpiece retainer and the base plate

30 These methods may involve application of a heated
trowel, a heated iron, hot air (e.g., from an air heater
or a drier), hot water, steam, and/or irradiation (infrared
or far-infrared) by means of a lamp, for example.



Repl acement Sheet 23 Septenber 2002 - 26 wafer 6 . A series of processes
consisting of attachment of a silicon wafer, a polishing test, heating, and
peeling was 5 repeated three tines. The silicon wafer digl ot Ree!sHEE the
pressure-sensitive adhesive |ayer 2 during the polishi nnggglgtembggizgggi ve
of practically satisfactory adhesiveness. No substantial clouding was
observed on the back face of the silicon wafer. 10 (Conparative Exanple 1)
A polishing test was performed under the sane conditions as in Exanpre 1
except for using a doubl e-sided adhesi ve2fape ST442 (Sumitono 3M Ltd.")

i nstead of the 15 doubl e-si ded adhesive tape according to Exanple 1. After
the polishing test was finished, it was difficult to peel the wafer. The
doubl e- si ded ewm p e ff the ceram ¢ upper base plate with a
maxi mum 20 pe(ggfj)ihngle;eglrotg% (;%f&gglﬁﬁdt I hey PEgSPLAtEi ve Exarple 2) As in
Exanpl e 2, a water-soluble wax for sem conductor wafers (viscosity: 10 cps;

solid content: 25 ~ =~ | {.€ oated qQn a,ceramc carrier of a
pol i shi ng nachi ne sojiglgszeow%;t\ygdas ﬁkﬁ%}ﬁ’&ﬁgﬁg@oaﬁe& 3gepPhaby AL of a
spi n-coat er, *@Rfhemidl conomaikepiwest abbaditedsd T t BbS AHIWOSIH6AL 3}

adhesion te 8 Thereafter, the wafer was subjected to
a pol i shi ngnﬁ'%ﬂ%iglfﬁg%ggglgghggatgoﬁﬂil?c?t)ﬁga%ﬁ%éti Abont 80% oxfter

thel pg| Lshi NG i.fi ﬂ’pgpfﬁ@,fttq@g Mth@h‘;zdhwdr_ kpiébe cetadinercdam Qiehvvas

peel ed by megeldfd afF the BAde! PEALUAS t Ce YL § ForDe WY

I nspection of_.the residual or an?c nék fh@tﬁee:\f‘fng force &t the
elevated temperafure is decreased to about 0.1 to about

0.5 Kg/inch width, the workpiece retainer of the present

o invention can be easily peeled off the base plate surface.

The peeling of the workpiece retainer may be performed
manually.

10

15 The polymer composition containing polymers
exhibiting the above-defined temperature-dependent
adhesion profile can be utilized for a workpiece retainer
for polishing lenses, prisms or other precision-ground glass
articles. Alternatively, it is possible to previously
apply the polymer composition to a small but uniform
thj.ckness on a thin substrate sheet, peel the substrate sheet
off the polymer composition, and adhere and secure the
3 polymer composition onto a workpiece.

20

25 By attaching a workpiece on a base plate by means

of the workpiece retainer of the invention
( temperature-dependent pressure-sensitive retainer)
containing polymers exhibiting the above-defined
temperature-dependent adhesion profile, the washing step
following a polishing process, if any, can be remarkably
facilitated, and the quality of the processed surface can
be remarkably facilitated as compared to employing a
conventional wax or pressure-sensitive adhesive.

30



Repl acement Sheet 23 Septenber 2002 - 27 matter on the wafer back face
reveal ed the presence of residual wax, indicative of the need to wash the
wafer with an organic solvent. 5 (Conparative Exanple 3) A conmercially
avail abl e rosin.wax (viscosity: 100 cps : solid content Repgaegnenpasheet
directly applied on a 20 mm X 20 mm pri sm (manuf act ur ed bY Septemper 293
press-attached to an upper base plate of a polishing machi ne at an adhesi on
10 tenperature of about 100 "~ . Thereafiter, the prismwas subjected to a
pol i shing under the polishing conditions described in Table 2. After the
polishing was finished, the prismattached to the upper base plate was
heated so as to be peeled off the upper base plate. Thereafter, the |ight
15 transm ttance nddsrebnefitenf tkhe ppresatioweinuventiypn| owidd! udalue to

t he presenc ; i esl : Ladicat i he ed to
wash the prﬁ%lﬁ%iggc%r%%tﬁ%g& gégé?pf‘gi ngggb'%%-é%%"ﬁl%%re ]%e

Pol i shi ngSpeleel fahSidng desicad pdlonshany redftdtereeadion hpa B0 SPAWMednsh a base
pl at eWaf er & Lhigon wystal P (100) waferprocessed(di aneter: 8

I nches PoIiéﬁ?ﬁgéﬁLAggoggg?ﬁgorishingNALC02350; diluted by 20 tinmesslurry(
manuf act ured by Nal co Chemi cal Conpany ) Processi ng300 g/ cm pressureSlurry
f1owl000 mim prLaheRE26RSSENGadyHer L1 M8  Repl acement Sheet 23 Septenber

2002 - 29
(Synthesis Example 1)
10 First, 95 parts of stearyl acrylate, 5 parts of
_; acrylic acid, 5 parts of dodecylmercaptan, and 1 part of
Kayaester HP-70 (Kayaku Akzo K.K.) were mixed. The mixture
was stirred at about 80°C for about 5 hours to polymerize
these monomers. The resultant polymer had a molecular

15 weight of about 8,000, and a melting point of about 50C.

(Synthesis Example 2)
First, 92 parts of 2-ethylhexyl acrylate, 8 parts
of hydroxyethyl acrylate, and 0.3 parts of Trigonox 23-
20 C70 (Kayaku Akzo K.K.) were mixed in 150 parts of ethyl
acetate/heptane (70/30). The mixture was stirred at 55C
for 3 hours and heated to about 80C, and 0.5 parts of
Kayaester HP-70 was added. The mixture was stirred for about
2 hours to polymerize these monomers. The resultant
25 polymer had a molecular weight of about 600,000.

B. Preparation of a workpiece retainer

(Example 1)

30 The polymers obtained in accordance with Synthesis
Examples 1 and 2 were mixed at a ratio of 10: 100 parts.
To the resultant polymer solution, a cross-linking agent
designated Coronate L45 (Nippon Polyurethane Industry Co.,



Tabl e 2 Polishi ngSpeed fam Si ngl e-si de polishing machi nemachi ne(26B) with a
base pl at ewor kpi ecepri sm (manufactured by BK7;, 20 mm Xretai ner to be20

mm) processedPol i shinglii C 4A-15cl ot hPol i shi ngceri um oxi deé, reku . 20
wt ~sl urryProgessi ngl50 g/ cm pressureSlurry flaws00 nl/nin. e?%@ﬂ‘ew?t eet
Circul ati on)rateProcessi ng20 min.time | NDUSTR AL APPLI CABI%3| J8PtEmRgH £002
according to the present invention) it is possible to adjust the tackiness
of a workpiece retainer with respect to 3 wor kpi ece sinply by changing the
tenperature of the workpi ece retainer. ,&s aresult, it is 10 possible to

adhere a workpiece str Ly, ably, _and precisely to a base plate of a
pol i shi ng r&ﬁ#h W&fr?ﬁggd %%Sﬁ‘ e%%tpgﬁ gobHGorapataiéds vegpresmt
pol i shing byagedms i D00gphbesWoEk RheC J1SRINIE HyrdHeReBldfd Wi ch may

usual |y be rpom,tenperature) at_whjch it exhibits satisfactory tackl ness,
wher eas it ilgsosﬁq?vfr@ela& 19 ’a%t%lchhﬁﬁer%‘? bRBESNIXBRTE Heap Leatpdien by

appropri at elyoth [ferde Nt hesuppbptese( & RET Falm MAHEfabREreRr kPisigar S

prot ected fr@gn fosr}% %m' at ion _and/.or géghkng due _to organi c solvents and/or
surfactants as 1 1He &’OI V& & AEXFBLGRBESSi QEngPPRF 41 ghm qUdieESPY i nal
pol i shing stfemuing &nrdbebiereidelde adtedwmng apgy . repl acenent of a - ~

wor kpi ece retainer according to the present invention, conducted after each

polishing process, is facilitated because the workpi ece retai ner can be
easily peeled of f a Aaiseaplworkpieteace retainert Hr,oughd etk £ided

adj ust nent . | t [ t kpiece retainer _according to
thJe present %ﬁﬁ%# ?h@ésggggcg%’dt Eg gmﬁ‘%ﬁ%?‘&i% %%%e b‘gf%ﬁ n%e‘b‘gi?lga
rever sthl e mkishirgpmachimaigh Aergidkixan ewalipus6ngntiandtdrs: pissibl e to
20 repetitivel ' t rkpiece
o aher For IhaBesT R d1iRA0 frtakRcs G AGLER SR
repetitive Pt idhiadheftisvedsmmperature rapiatraitr &40 nerThéfeéaktet p thdase
plate. 25 Vasafwrs whbersupyidt&at ten i $18i RPP a

readi | y made_by.1hpse ss i1 egi_ tlg‘% fﬁe%a\r&?é]\%%%%bﬁ gfelgg%t f“?n‘& frlsr%o%}#e}?%cope
and spirit o‘fo%?f'r??’?ﬁe EFORibEECAPATARRLE, 11t AEteptthemakishingiwase

scope I t hefinished apendead elics ttachedltdrithedeéLahile d8SAld Pihhéttg Set

forth 30 hereign but {at heé that the clainms be broadly copstrued.
undér a flow of pure water heated to about 60°C for about

5 minutes, whereby the wafer was peeled off the ceramic
carrier. Thereafter, it was confirmed by eyesight that no
substantial artifacts of residual organic matter had been

20 left on the wafer back face. The double-sided adhesive tape
peeled off the ceramic upper base pPlate with a maximum
peeling force of about 1.3 Kg.

(Example 2)

25 A polymer mixture was prepared in the same manner
as in Example 1 except that the cross-linking agent
Coronate L45 (Nippon Polyurethane Industry Co., Ltd.) was
added so that 0.5 parts of Coronate L45 was present against
100 parts of the polymer of Synthesis Example 2. The

30 polymer mixture was directly coated on a ceramic carrier
of a polishing machine so as to have a thickness of about
0.02 ym by means of a spin-coater, thereby forming a
workpiece retainer. A silicon wafer was attached to the



Repl acenent Sheet 23 Septenber 2002 31 AMENDED CLAIMS 1. (Amended) A
wor kpi ece retainer conprising an adhesive conposition containing a
pressure-sensitive adhesive and a side-chain crystallizable polyner so t hat
t he side-chain crystallizable polyner is present in an acenept oPhee 2 1 %
to about 30% by wei ght based on the adhesive conposition WRBFIPRT ¢ 458
side-chain crystallizable polyner includes as a main conponent thereof an
acrylic acid ester and/or methacrylic acid ester which has a straight-chain
al kyl group including 16 or nmore carbon?dtons as a side chain. wherein the
adhesive conposition contains a tackifier in an anmount of about 10%to
about 30% bwoaﬂi@tﬁce gatladhereiat aﬁm&ieﬂmaémpemtwd of atbloatpzﬁ°¢rrer has

a mol ecul ar ggd 'ﬁgg r abgid %%P%Q &Qsagg eé% a qt @&rkplece
retai ner accordin o Y ¢l aim wher ei esl ve npos 1IYon contalns a
tackifier irthe mﬂﬂumntg @bulﬁttnm%téeambeeoiz@b?ahkeght At Wiher ei n
adhesi venes ﬁlﬁ] qyﬁl Si e,%}.zsp IS
decr eased b?%’ojiée an (?&?1 V\he‘thmﬁrh uEE)ove a out 5 el fq (r%espect
to the fadheﬁwﬁe%% mheﬂ:éagud@u atf o, oﬁsqu@m@E@queateﬂ ‘V@rabmuébe
retainer acoydi gyl guGhal B duntfekS! dnbREndIRRS! #ELCRWRS' ST LPEL! S
sufficient tackiness

the ceramic carrier. Thereafter, it was confirmed by

eyesight that no substantial artifacts of residual organic

matter had been left on the wafer back face.

L 10
) (Example 3)
A double-sided adhesive tape was produced in the
same manner as in Example 1 except that Superester Al25
(Arakawa Chemical K.K.) was added as a tackifier in the
15 amount of about 20% by weight based on the polymer of
Synthesis Example 1.

Next, using the resultant double-sided adhesive
tape, the wafer was subjected to the same polishing test
20 as in Example 1. After the polishing waé finished, the wafer
attached to the ceramic carrier was held under a flow of
pure water heated to about 60C for about 5 minutes, whereby
the wafer was peeled off the ceramic carrier. Thereafter,
no substantial clouding due to residual organic matter was
25 observed on the back face of the silicon wafer.

(Example 4)
The double-side adhesive tape used in Example 3 was
directly attached to a 20 mmX20 mm prism (manufactured by
30 BK7), and press-attached to an upper base plate of a
polishing machine at an adhesion temperature of about 25C.
Thereafter, the prism was subjected to a polishing under
the polishing conditions described in Table 2. After the



to a workpiece in a tenperature range fromroomtenperature to about 45C,
and is easily peeled off the workpi ece above 50C. 5. A workpiece retainer

according to claim1l1, wherein the Repl acenent Sheet ?e t enbe e%QOZ

31/1 . side-chain crystallizable polyner has a nelti ng%? @gﬁg&ﬁgg%gcurs

W thin a tenperature range narrower than about 15C. epl’acenment Sheet 23

Sept enber 2002 32 6. (Anended) A workpiece retainer conprising: a first

pressure-sensitive adhesive |ayer on _y\/n#éh a workpiece is to be attached; a
fi

support formed on a back face of the t" 5 pressure-sensitive adhesive
| ayer; and a cond pressure-sensitive adhesive | ayer forned on a back face
y % &n E ) y

of the supp& eV ASt tshed. fhesphisnatiached taghheunpenpase
conpri ses aplatikesiaécheld under a flow of pure water heated to about

60C for about 5 minutes, whereby the wafer was peeled off
the upper base plate. Thereafter, the light transmittance
5 measurement of this prism showed a sufficiently high value.

(Example 5)

First, 45 parts of cetyl acrylate, 50 parts of

methylacrylate, 5 parts of acrylic acid, and 0.5 parts of

| 10 azobisisobutyronitrile were mixed in toluene. The mixture
‘..__,} was stirred at about 60°C for 10 hours under a nitrogen
atmosphere to polymerize these monomers. The resultant

polymer had a molecular weight of about 700,000. The
transition temperature of the resultant polymer from a

15 non-tacky state to a tacky state was in the range of about

10C to about 20C. The polymer exhibited no finger-felt

tackiness below about 10°C, indicative of extremely low
adhesiveness.

20 A double-sided adhesive tape was produced in the
same manner as 1in Example 1 except that the pressure-
sensitive adhesive layer 4 was formed by coating the
above-described polymer so as to have a dry thickness of
about 45 pm (Figure 2).

25
Next, by using the resultant double-sided adhesive
tape, the same polishing test as in Example 1 was performed.
After the polishing was finished, in a manner similar to
Example 1, the wafer 6 attached to the ceramic carrier §
30 was held under a flow of pure water heated to about 60C for

about 5 minutes, whereby the wafer 6 was peeled off the
ceramic carrier 5. At this point, the base plate 5 and the
Pressure-sensitive adhesive layer 4 were well-adhered,



conposition, the adhesive conposition containing a pressure-sensitive
adhesive and a side-chain crystallizable polyner so that the side-chain
crystallizable polynmer is present in an anmount of about 1 %to about 30% by
wei ght based on the adhesive conposition, and the si &pkasgmepteSheetal | i zabl e
pol ynmer including as a main conponent thereof an acr}ﬁi%ﬁéémﬁﬂ% P&t and/ or
nmet hacrylic acid ester which has a straight-chain al kyl group including 16
or nore carbon atons as a side chain. wherein the adhesive conpositi®n
contains a tackifier 20 in an anount of2%bout 10%to about 30% by wei ght .
and wherein the side-chain crystallizable polynmer has a nol ecul ar wei ght of
about 2. 000 “Wher&sfsut the. guessare-manaidiver adhkpivee Iaytat rer eastaydi ng to

laim 6. ot : e . g :
aroUnt of | A S ahat INehee; JPeRD e e P 861 | bBFeEn 83 o

t he adhesi vgt\ﬁﬁ%ﬁ‘%ﬁoﬁon@a‘éﬂ?wgl&lpwﬁmwasmemmenrmadcky nor e
than about $Qertsn Heat eﬁméexgga&%&l.[gggﬁ&%héx%&&&iiﬁ& HE vase

adhesi veness when neasured at 2
5 plate 5 to about 5°C, the pressure-sensitive adhesive

layer 4 easily peeled off the base plate 5.

(Example 6)
A double-sided adhesive tape was produced in the
10 same manner as in Example 1 except that the pressure-
ﬁ) sensitive adhesive layer 4 was formed by coating a
commercially available rubber type adhesive (NO-TAPE
Industrial Co., Ltd.) so as to have a dry thickness of about
45 pm (Figure 2).
15
Next, by using the resultant double-sided adhesive
tape, the same polishing test as in Example 1 was performed.
After the polishing was finished, in a manner similar to
Example 1, the wafer 6 attached to the ceramic carrier §
20 was held under a flow of pure water heated to about 60°C for
about 5 minutes, whereby the wafer 6 was peeled off the
ceramic carrier 5. At this point, the pressure-sensitive
adhesive layer 2 easily peeled at the interface with the
silicon wafer 6. Thereafter, no substantial clouding was
25 observed on the back face of the silicon wafer.

Furthermore, a silicon wafer was attached to the
bPressure-sensitive adhesive layer 2, and the same polishing
test as in Example 1 was performed. Thereafter, the silicon

30 wafer was peeled while being heated. At this point, the base
plate 5 and the pressure-sensitive adhesive layer 4 were
well-adhered, whereas the pressure-sensitive adhesive
layer 2 easily peeled at the interface with the silicon



Repl acenent :Sheet 23 Septenber 2002 32/1 9. A workpi ece retainer according
to claim®6, ‘wherein the adhesive conposition exhibits sufficient tackiness
with respect to a workpiece in a tenperature range Repl acenent Sheet 23
Sept ember 2002 33 fromroomtenperature to about 45C, Replacemengasheef peel ed
of f the workpiece above 50C. 10. A workpiece retai net3 3epeameE20% cl ai m
6, wherein the side-chain crystallizable polymer has a nmelting point _which
occurs within a tenperature range narrgyer. than about 1 SC. 11. A nethod
for attaching/ detaching a workpiece retainer according to claim6 to/froma

base plate of .a pgl I shing machi ne, conprising the steps of: attaching the
wor kpi ece r82EfReP-to at | east one of the wor kpi ece and the base pl ate of
t he polishing machi ne mai ntained at tenperature Ti; and detaching the

Lenporature T2 i ch Seriraref BRorerangerebigtiPe BREERehRLHE’ of,,
. A. AL. AFL. Aa/As Al i ddn AvafEx AafBplAsAiAgOtést, Weadbing AR ek lingiwas’U 9. AE
5 repeated three times. The silicon wafer did not peel off

the pressure-sensitive adhesive layer 2 during the
polishing test, indicative of practically satisfactory
adhesiveness. No substantial clouding was observed on the
back face of the silicon wafer.

; 10

j (Comparative Example 1)

A polishing test was performed under the same
conditions as in Example 1 except for using a double-sided
adhesive tape ST442 (Sumitomo 3M Ltd.) instead of the

15 double-sided adhesive tape according to Example 1.

After the polishing test was finished, it was
difficult to peel the wafer. The double-sided adhesive
tape peeled off the ceramic upper base plate with a maximum

20 peeling force of about 14.3 Kg. ‘

(Comparative Example 2)
As 1in Example 2, a water-soluble wax for
semiconductor wafers (viscosity: 10 cps: solid content:
25 '10%) was directly coated on a ceramic carrier of a polishing
machine so as to have a thickness of about 0.20 pm by means
of a spin-coater, and a silicon wafer was attached to this
composite at an adhesion temperature of about 80 .
Thereafter, the wafer was subjected to a polishing under
30 the polishing conditions described in Table 1. After the
polishing was finished, the wafer attached to the ceramic
carrier was peeled by means of a pick, and then washed with

pure water. An eyesight inspection of the residual organic
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Table 1
Polishing Speed fam Single-side polishing machine
machine (59SPAW) with a base plate
Wafer to be |Silicon monocrystal P (100) wafer
processed (diameter: 8 inches)
‘ Polishing SUBA80O
3 cloth
_—
Polishing NALCO02350: diluted by 20 times
slurry (manufactured by Nalco Chemical Company)
Processing 300 g/cm’
pressure
Slurry flow | 1000 ml/min.
rate
Processing 30 min.
time
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h& () - <FcHwU6+; 10 h710% 23 September 2002

h& ()-1n /y#10%h& ()-! /y#109%h& ()-!  S&10%h& ()-G > S&10%h”h& ()-G & S&
109%-hFh& ()-GLH H 10

h710% @ 10965& ()-! P@ 10965& () - 10958 () -SY109%6& ()-f10% ()- 10 h 10
hHeOMJ6H, 10

h*1098&' ()-!" z#109%M5n58& () - & n° z#109 %' %) - &1 Z#109658& () - & +&109658& () -1 &
10985& () - r S40 h310%3& () 10%% () - 10B® 10@B@H

L0Ga! S ol O S e "L 810G Lo~ B A8 POl 1 sHL G RYGh2Ad |
| rachi (26B) with a base plate
workpiece prism (manufactured by BK7; 20 mm X
retainer to be | 20 mm)
processed
» Polishing MH C14A-15
;j} cloth
Polishing cerium oxide, Mireku S0; 20 wt%
slurry :
Processing 150 g/cm’
pressure
Slurry fiow | 500 ml/min. (used with circulation)
rate
Processing 20 min.
time

'INDUSTRIAL APPLICABILITY

5
Thus, according to the present invention, it is
possible to adjust the tackiness of a workpiece retainer
with respect to a workpiece simply by changing the
temperature of the workpiece retainer. As a result, it is
10 possible to adhere a workpiece strongly, stably, and

precisely to a base plate of a polishing machine during
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10hh! i 93#13¢hBsKInd® ¥y nialithaindng) - thé worKedenhgretainer at a
h"n?/&O%h[h&'?é-'S 0% whi e 10 rature) whi
h& ()-T2W2y 243 g’é?él(! r?z%ﬁﬁ@m"}ﬁ%](ljyfu sszTOtb%nfpg (3 - sz&?&%%}?})“-
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g ' ()
7778wX6/ 4! 'Po dgé%#é%o%h%é}k&é@%@é’{ﬁ‘ the base plate by appropriately
5 heating the workpiece retainer. Thus, the workpiece is
protected from contamination and/or etching due to organic
solvents and/or surfactants as in the prior art, thereby
providing for high-quality final polishing state.

. 10 Furthermore, the exchanging or replacement of a
= ;’ workpiece retainer according to the present invention,
conducted after each polishing process, is facilitated
because the workpiece retainer can be easily peeled off a
base plate surface simply through temperature adjustment.
15
Since the tackiness of the workpiece retainer
according to the present invention with respect to the
workpiece can be changed in a reversible manner simply
through temperature adjustment, it 1is possible to
20 repetitively attach and detach a workpiece to and from the
workpiece retainer. For example, it is possible to subject
silicon wafers to repetitive polishing processes on a
workpiece retainer affixed to a base plate.

25 » Various other modifications will be apparent to and
can be readily made by those skilled in the art without
departing from the scope and spirit of this invention.
Accordingly, it is not intended that the scope of the claims
appended hereto be limited to the description as set forth

30 'herein, but rather that the claims be broadly construed.
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AMENDED CLAIMS

1. (Amended) A workpiece retainer comprising an adhesive composition
containing a pressure-sensitive adhesive and a side-chain crystallizable polymer so
that the side-chain crystallizable polymer is present in an amount of about 1% to
about 30% by weight based on the adhesive composition,

wherein the side-chain crystallizable polymer includes as a main component
thereof an acrylic acid ester and/or methacrylic acid ester which has a straight-chain
alkyl group including 16 or more carbon atoms as a side chain.

wherein the adhesive composition contains a tackifier in an amount of about
10% to about 30% by weight. and

wherein the side-chain cfystallizable polymer has a molecular weight of
about 2.000 to about 15.000.

2.  (Amended) A workpiece retainer according to claim 1,
[wherein the adhesive composition contains a tackifier in an amount of

about 10% to about 30% by weight; and]
wherein adhesiveness of the adhesive composition~

measured by a peeling force. is decreased by more than about 90% when heated

above about 50°C. with respect to the adhesiveness when measured at 25°C.
3. [CANCELED]
4, A workpiece retainer according to claim 1,
wherein the adhesive composition exhibits sufficient tackiness with respect

to a workpiece in a temperature range from room temperature to about 45°C, and is

easily peeled off the workpiece above 50°C.

5. A workpiece retainer according to claim 1, wherein the
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side-chain crystallizable polymer has a melting point which occurs within a temperature

range narrower than about 15°C.
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the adhesive composition containjng a pressure-sensitive adhesive and a
side-chain crystallizable polymer so that the side-chain crystallizable polymer is
present in an amount of about 1% to about 30% by weight based on the adhesive
composition, and

the side-chain crystallizable polymer including as a main component thereof
an acrylic acid ester and/or methacrylic acid ester which has a straight-chain alkyl
group including 16 or more carbon atoms as a side chain.

wherein the adhesive composition contains a tackifier 20 in an amount of
about 10% to about 30% by weight. and

wherein the side-chain crystallizable polymer has a molecular weight of

about 2.000 to about 15.000.

7. (Amended) A workpiece retainer according to claim 6,

[wherein the adhesive composition contains a tackifier in an amount of
about 10% to about 30% by weight; and]

wherein adhesiveness of the adhesive composition~ measured by a peeling
force. is decreased by more than about 90% when heated above about 50°C. with

respect to the adhesiveness when measured at 25°C.

8. [CANCELED]
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10. A workpiece retainer according to claim 6, wherein the side-chain
crystallizable polymer has a melting point which occurs within a temperature range

narrower than about 15°C.

11. A method for attaching/detaching a workpiece retainer according to claim 6
to/from a base plate of a polishing machine, comprising the steps of:

attaching the workpiece retainer to at least one of the workpiece and the
base plate of the polishing machine maintained at temperature Ti; and

detaching the workpiece from the base plate by heating 15 the workpiece

retainer at temperature T2 which is higher than temperature Ti.



