'23 Sept enber 2002 - 1 DESCRI PTI ON WORKPI ECE RETAI NER AND 5 METHOD FOR
ATTACHI NG DETACHI NG WORKPI ECE BY USI NG THE SAME TECHNI CAL FI ELD 10 The
present invention relates to a workpiece retainer which is attached to a
base plate of a polishing machine, etc., so as t®& BePtembeno?¥}i ece (e.g_,
a sem conductor workpiece or precision glass) in place while the

wor kpi ece is polished, and a method for, 15 attaching/ detaching a workpiece
to/fromthe base plate of a polishing %achlne etc., by using the

wor kpi ece retai ner. BACKGROUND ART 20 In recent years in the sem conduct or

i ndustry, the

integration | evel AEFEIREEON apidly increased. It has

increased from4Mto 16M and is now proceeding to the 64M level. 25 In
| i ght of the above circunstances, inprovenent in the surface quality of a
wafer (on which ICs are formed) has been demanded. In order to increase

the integration

| evel of | C’}'?@Rki’IEEE”ﬁ%ﬁ%%W taqy educe the m ni mum w dt h

30 that is allowed for devices to be nounted on the wafer, wel |l as

i mprov? ng tWETERR FGa A TEAGHING/ D TAFH NG pPERKREECRH BY H@I\N@f E‘HE FAYE| deal
value for the mnimumw dth has shifted fromabout 0.5 m crons to about
0.35 mcrons. 23 Septenber 2002 2

TECENICAL FIELD

The present invention relates to a workpiece

15

20

25

30

i; 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
attaching/detaching a workpiece to/from the base plate of

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

BACKGROUND ART

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.

In light of the above circumstances, improvement in
the surface gquality 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
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.



In order to enable such high-precision processing, nore and nore stringent
demands have been nade on the flatness or thickness accuracy of the wafer
surface. 5 Specifically, a wafer which has been subjected to a final
mrror-surface polishing process is required to have a total thickness
variation (TTV) on the order of 1 pmor |ess over t#eSentanberad®3, and a

| ocal thickness variation (LTV) on the,order of 0.2 pmor |ess over an
area of about 20 mm2 (i.e., 10 an area generally defining a single IC
chip). In order to satisfy such accuracy requirenents, it 1is necessary to
accurately nmount a given wafer to be polished on a base plate of a

pol i shi ng machi ne sin tatert e wadblelSuch Bﬂbﬁt—gﬂbbalslisbni preaeakligg,with

respect tontl&e bgﬁa mﬁn%chfﬁlgg‘ggse p|‘g?f9§n‘$ﬁa ‘idgillrjlse for at achi ng a

wafer on a I'ng 8Bpl yi ng
a fused waxtbmtnérs senf atbioknaskeadedulrasy pbﬁt ethesowafetro ahk-ﬁa/céhe waf er

hi o et nod Do it 2P or fa e ct Een K58 bABTRALER Y oo Rl carry
out a poli mﬁ@%%@‘é@cem@snm MQMmgSprm:@mseﬁs:ochapéei edtaflhe base
plate is haat&thedaivhdadUSE ¢ @Wm tt?x e&:nogrpe}srﬁe?f l%g?%ove%he

wafer fromthe base plate surface; an-organic
sol vent to B fHatEe (Hee har@nB @ A}q%hghmﬁk@eﬁﬁt viediagnopr 6LIWe an

sati sf act orghe sirakl 6£0ek @m 65'1@@?%%&6&!1%&@09%&%'& sheflmnpieEs, this

net h di sadvanta eously requires a heating ste or causing 23 Sept enber
\2 02% 29 generally defining a s:gngle pIC chip) g P

_..»‘

In order to satisfy such 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 methoed involves
20 applying a fused wax on the surface of a heated base plate

50 as to allow the wafer to be fixed on the base plate surface
via the applied wax.

According to this xhethod, 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



= 3 thermal fusing of wax, and |arge anmpbunts of hazardous organic
solvents for washing off the wax. Mreover, if any gelated substance or
foreign particles are present in the wax, they nay be transcribed as
di npl es on the wafer surface during 5 the polishing Ccess
degrading the final polishing quality. FurthernDre 8 VEPEFW§%¥face may
be slightly etched during the washing mfter polishing. 10 DI SCLOSURE OF
THE | NVENTI ON A wor kpi ece retainer according to the present invention
i ncludes anradhesi ¥aseagRoe whkonaﬁ@'lta%'g@ Sflodnt BII5H Eﬁrﬁgﬂé'%%g}’aen fdhesive
and a side- chal 15 crystal |l i zabl e pol'ynmer So t e Si
crystal | i zatf eﬁb%r?@rr Wésb#é‘ge‘ﬁfﬂW%Naa‘?muiﬂpr@fovﬁliou&fl%ytgﬁmm 30% by
wei ght basethmtdrhee @&hﬁar&gwﬁag%hwea,ﬂm@ééﬁ ﬁ]%@ a5l ﬂ‘e’{/l

ic

es as, a mal n conponent er 60 ah acr

crystallizabl elgei(’)l%@ inclu
aci d ester "¥hd NFHARRGY 18T SRS Wt cafee susface ghrhai n

al kyl 5grommapolmdhmggﬂidﬁe@@rQH@%@H¥H@§9£§1§§ﬁhéf%ﬁa@@%i&sﬁih&ne
nti.on, the adhesiv npaosi tion contains a tackifier

enbodi nment
in an anoun %me%ou ufd_f?eﬁmcf%eab ¢ %@g/’oaﬁysb%if@ﬁ‘? mayd hehes Wi Yeness
of the adhestialeed obumpixsy ttiva wasHeapeagedrbyomrsdittgn about 90% when

heat ed above about 50C . In another enbodi nent of the invention, the 30
side-chain crystallizable polyner has a nol ecul ar wei ght of about 2,000 to
about 15,000. In still another enbodi nent of the invention, the 23

Sept erer 2002 - 4 DISCLOSURE OF THE INVENTION

T

A workpiece retainer according to the present

invention includes an adhesive composition containing a
pressure-sensitive adhesive and a side-chain

15 crystallizable polymer s0 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 maln 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 50C.

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



"adhesi ve conposition exhibits sufficient tackiness with respect to a

or kpi ece in a tenperature range fromroom tenperature to about 45C, and
is easily peeled off the workpiece above about 50C. 5 In still another
-.enbodi nent of the invention, the side-chain crystallizable polynmer has a
mel ting point which occurs within a tenperature range;NachoMkrt iR about
15C . 10 Alternatively, the workpiece retainer according to the present
invention includes: a first pressure-séhsitive adhesive |ayer on which a
wor kpiece is to be attached; a support formed on a back face of the first
pressur e- seéxBiasifee adhperiéibayexhidrid = sefdncienessacRi3ens tviven

ey c. s adtede T 86 TB0OND 1DABK PP Dlnb e SHAROLn e ddiem o

pressure-sensitive adhesive Fayer includes an adhesi P iU the
adhesi ve comRB#tatareohbarbong a5 Pressid eiseassilyepadhes wrandha

si de-chai n g enysiallizabl.e gghggﬁ;oggbthat the side-chain 20 crystallizable

polymer is present I n an anobun ut 1% to about 30% by wei ght based
on t he adhesi ve conposition, and the side-chain crystallizable polyner

including as a maiy GANPONQHo LS Qefb ALK ¥ d | RAdELs nd/ gt
met hacrylic . acid ester which c_)has a strail ght-cha?r:ﬁ{:’;ﬁl %PI ﬁ%Upﬂ??\cl udi ng
16 or nore %a‘ffbb At B R YAS A S AR kh BOA YTeR BA deBddimenpodhtivieich

i nvention, ddaBERANING aCOARPSEHALAReCAM §é N5 A-dieKith -8 apbld unt - of
about 10% to about 30% by me?ght; aﬁd th%égg%esiveneggﬁbeP%g gaﬁggive 30
conposition is decreased by nore than about 90% when heated above about

(59C 1@ n anot her eribichrreat 1 9é1y hecidvwerkipaRce! Betainer according to

the present invention includes: a first pressure-sensitive
adhesive layer on which a workpiece is to be attached; a
support formed on a back face of the first pressure-sensitive
adhesive layer: and a second pressure-sensitive adhesive
15 layer formed on a back face of the support, wherein the first
pressure-sensitive adhesive layer includes an adhesive
composition, the adhesive composition containing a
pressure-sensitive adhesive and a side-chain
crystallizable polymer s0 that the side-chain
20 crystallizable polymer is present in an amount of about 1%
Lo 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 50°C.

In another embodiment of the invention, the



4 23 Septenber 2002 - 5 side-chain crystallizable polynmer has a nol ecul ar
Wwei ght of about 2,000 to about 15,000. In still another enmbodi ment of the
i nvention, the 5 adhesive conposition exhibits sufficient tackiness with
Tespect to a workpiece in a tenperature range fromroom tenperature to
about 45C, and is easily peeled off the workpiece abovesahoubep®obz 10 In
still another enbodi nent of the invention, the side-chain crystallizable
pol ymer has a nelting point which occuts within a tenperature range
narrower than about. 15V. In another aspect of the invention, there is 15
provi ded a FHoFF ot DR hiFaBéeaBRLEGeaANaST a RO lSSoa VeI e e
retai ners tof favyaw baseo ptat gbebtaipobioshi ng mnachi ne, including the steps
of : attaching the workpiece retainer to at |east one of the workpiece and
the base plate of the polishing machi ne nmaintained at tenperature Ti: and
20 detachi ng the wankpitdde fammaHde dmmseiplaie 4y theatimeeddron Workdi ece

retai ner at_t.enperature T2.which is .hi.gher than . tepperature T1. The

presen invaeér'ltf"al’rrs‘gjhvei)r%‘\)/rln %Elﬁgnf &’ml%gg %P%‘Fje%’f‘ .tﬁgﬁ,‘&?‘&isﬁg ¥otne
enbodi ment wéspdret ptesenwoirkpdertieonn @ wenkeietereeranger firvrprdmied

whi ch is conposed . essentially, of adhesi ve co sition containing a 30
pressure-se%ﬁ‘qc?%t%ﬁ%eg?vgkgﬁﬁ ésg(?de-adw’;ijrﬁ ‘?:‘?‘%Ef%l PE2d6Me A ViRE | where
t he si de-chworkpiece above about 50C.

\ \ 10 In still another embodiment of the invention, the

side-chain crystallizable polymer has a melting point which

occurs within a temperature range narrower than about 15C.

Ix_l another aspect of the invention, there is

15 provided a method for attaching/detaching any of the above
workpiece 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,

@ workpiece retainer is provided which 1is composed
essentially of an adhesive composition containing a

30 pressure-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.



crystallizable polynmer is present in the amount of about 1% to about 30%
by wei ght based on the adhesive conposition. 23 Septenber 2002 - 6 The
side-chain crystallizable polyner includes as a main conponent thereof an
-acrylic acid ester and/or nethacrylic acid ester which has a

strai ght-chain alkyl group including 16 or nore carbot® aepigbas 208 de
chain- As a result, the 5 polyner is capable of shifting between a crystal
state and an anorphous state in a révér si bl e manner, responsive to a
relatively small tenperature change froman arbitrarily selected ordinary
t enper at ur 8 Mfafdee -chaday g taliheabpel prdymexhilbiclsidessts @ anadrange in
its tacki nessmpofent t8e PLAC \ hbqd @@%&er Es, . the
wor kpi ece retpiner i s hggFEahﬁdﬁaﬁpﬁfgdg%%?ﬁine gﬁg%g?%g]tenﬁgﬁggg?e
(e.g., aboﬁ‘legoﬁlsf'ﬁr btk MEsoR-§trehghhdrBaipentsEl@reye iagHasiives | ayer
rapi dly 151deeremses. cAbpbaf @temsahst Besib8ecRE1Reel AHG §-AQIKpI from
t he mgrkpiec r et ai,ner, tgi mnr%giece,retainer (and/or any work substrate
on which t K& piEcEaPaPirnef $R1TEipgchetvween @ ChyStpbatatsan at e)
nmay be heabkedasorghodsd el |ih decreases i Beeaghaserenessgindifie adhesi ve

| ayer 20 wi_t ect to_ t rkpi ece, whereby the workpiece retalner can
be easily Segﬁgg%gpfatyhgn\ﬁgﬁkgg%&rq%ﬁmfc AN Rt Hdd@IeHE of the
i nvention sefiecdetheondhesrye teomEasitinog calimi:nscontagheht ey, e 25

amount of % 1999 t 0 i ght and. where the, ,adhesiveness of
t he adhesi \i/’gq'ggc‘)nr?p}:gsﬁ k?lon |§sj e%r!qégée 5y or et hJaﬁlSa BGE1866Fwiéh Teat ed

wabové %abouoshriecen whsrdhdeteris nedhéredl tof adhesi veness with respect to
t he
Thus, when the workpiece retainer is heated to a
Predetermined elevated temperature (e.g., about 50C to

about 100C), the adhesiveness of the adhesive layer rapidly
15 decreases. 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 lavyer
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 50T , 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-mentionedamountwillnotsubstantiallyinfluencethe

temperature sensitivity of the polymer. As a result, the



wor kpi ece such as a wafer can be retained at ordinary 30 tenperatures,
whereas a rapid decrease in adhesion strength can be caused by heating.
-Thus, a tackifier present in the above-nentioned amount will not
-substantially influence the tenperature sensitivity of,the I As a
result, the 23 Septenber 2002 7 adhesive conposition agéofﬁmn3x¥ggé%%
present invention exhibits a sufficienf adhesion strength at ordinary
tenperatures, while maintaining a good bal ance between the adhesion

strength at | y [ res and i.he peelin 5 force required at

el evat ed téﬁ%%%% ure%%ﬁﬂﬁﬁéeigﬂeaFﬁ? Jghgﬂﬁst?%bgﬁeﬁgp i nhE El%%ssible
t he advant sgpdsiloitg 1)a peenfifdicigeret wardtps seiomn r ettaremeytinhiacth  @atdiovera

wor kpi ece t ongl 4, LY, . reci to a base plate of a
pol i shi ng rrg%ﬁﬁ ne,%ﬁ%yg‘g%ﬁﬁ g‘\tﬁgq'ftdirlnaj'}g%% §Ee5 é%ér%clﬁgcgﬁb?'ﬁge%r f ece
from the baa@hesier strenydt atr egdiinamy weshengtuicels anyg toavest 1 omal
organis sol#epts ramelfia syt fackantsa (2heRkatding a method for

attachi ng/ detaching a workpi ece by using't wor Kpi ece 15 retainer. These
and ot her advantages of the present invention wll becone apparent to

th kKilled int t ' d.under st andi t he fol) ow
detailod descripti o1 AECob Y EREr B AR AR LRN BN RE oAl " e
DESCRI PTI ONIGF aPNEITRAWSNGS £5) 3prpvddiaglaiwonkpiese - setsinealwiv et

I Tustrati ng) PowdVr $RHESFe LELRY 08 REA A A0 sQ%%l%agmi%:pgcnI_sheelPr esent

L N 10 to a base plate of a polishing machine, and vet allows for

easy detachment of the workpiece from the base plate, without
requiring washing with any conventional organic solvents
and/or surfactants; (2) providing a method for

attaching/detaching a workpiece by using the workpiece
15 retainer.

These and other advantages of the present invention
will become apparent to those skilled in the art upon reading

and understanding the following detailed description with

20 reference to the accompanying fiqures.
- \? BRIEF DESCRIPTION OF THE DRAWINGS
25 Figure 1 is a cross-sectional view jillustrating 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



I nventi on when attached to an upper base plate of a polishing nmachine,
with a wafer adhered to the workpiece retainer. Figure 2 is a
cross-sectional viewillustrating a workpiece retainer according to
-anot her exanple of the present invention when attachedi @-gfenRpesoddase
plate of a polishing machine, with a wafer adhered to the workpi ece 23
Sept enmber 2002 - 8 retainer. BEST MODES FOR CARRYI NG QUT THE | NVENTI-ON 5
The wor kpi ece retai ner according to the“present invention is conposed
essentially of an adhesive conposition containing a side--chain
crystal |l i zabfEapBe¥rer having a mnelting point which occurs within a
tenperature range 10 narrower than about 15t and a pressure-sensitive
adhesive. The adhesive conposition exhibits adhesive properties at an
ordinary tenperature Ti (generally bel ow about 40t to 50C), and yet

exhi bits nuch redudEﬁHHMMBEwemeﬁSCARR@INuobb@i@ﬁﬁ‘¥NV§&$?Oﬁaterial when
heated_to an el evated 15 tenperature T2 which is higher than the ordinary

tenper%ture Ti by about 15i or nore. As shown in Figure 1, the workpiece
retainer 1 of the Preswntrkipriwert ot abye£0APESSdA ny NY echay FedBAR @ work

2s shomn | riFy gacsod 2 REAGCBEE S in PLREL L2 P Alieni e gempReaS hayor o
with a suppefttainiegpesedderateimi duyetaddizkbast S BnéA Fagyrg 3 the
it o, | AYRIRELYSREPIRAGY LAt B SEtDCLYdRR A" Yok Rl G507 Sang0s 1T Ve
| i0 narrower than about 15C and a pressure-sensitive adhesive.
. The adhesive composition exhibits adhesive properties at
an ordinary temperature T1 (generally below about 40T to
50C ), 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 15C 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. BAs illustrated in Fiqure 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 layver 4 may
be composed essentially of (1) a commercially available
bressure-sensitive adhesive, (2) amixture of a commercially

available pressure-sensitive adhesive and the inventive



w

I nventive adhesive conposition) forned on one face of a support sheet 3
and a second pressure-sensitive adhesive |ayer 4 forned on the other face
of the support sheet 3. 30 The second pressure-sensitive adhesive |ayer 4
may be conposed essentially of (1) a comrercially avail able
pressure-sensitive adhesive, (2) a mxture of a commettiraPtgpbendBabl e
pressure-sensitive adhesive and the inventive 23 Septenber 2002 _ 9
adhesi ve conposition, or (3) a pressurefsensitive adhesive of a
tenperature-sensitive type whose adhesi veness can be reduced responsive to
cooling. 5 éﬂﬁesimegﬁmp_eh‘iitiené\dh_ﬁsi%Bei_ gréﬁ)suEaéﬁEE!n%itQﬁfe adhesive -
pressure-sensitiyve adhesives cont.ai.ne in the a i ve_conposi tion of the
brosent | nvaht FohSTREF BAEE ST RETFAI IR 1Ty Bt Boes SONRSLYFRERy BBy Do

adhesi ves; retiyrede Haspadising |ad exedhsrgadhesi ves; ABA bl ock 10 copol yner
type thernopl astic rubbers (where A represents a thernoplastic polystyrene
end bl ock; and B represents a rubber internediate bl ock such as

pol yi s8pr enéPreseytartsedissinei v Jdthggevaylaper)but yl ene)); butyl rubber

pol yi sobut yl ene; aﬁ&&n@ﬁe%dgfsﬂﬂ%séygbs 599i¥écard‘ﬂe%ﬁreasngoﬁ§a¥hgﬁl
acetate/acryl ester_copolyner; "and vinyl ether = copol ynmers such as

pol yvi nyl nefRyike gadhesiyeg gomppedtApneefidihe pnesent yiveritiisubinglageer .
Especial |y phef ?rm.f‘oﬁr?% aCh¥t e LY RE SR €Sl fra 20 SEHSLLE VSdﬁQE?%‘é‘?S
conposed essentially of ethylhexyl acrylate, hydroxyethyl acrylate, or the
li ke. The uSd¥gen adigne pr dAhRe-Rassi t adefdivesives ABRovi Bdeck

J nteraoti oncepol vl ASIDETEIhStifidp 186+t 1&NBuBBLY BB whkkk AOrepresents
: a thermoplastic polystyrene end block; and B represents a
rubber intermediate block such as polyisoprene,
polybutadiene or poly(ethylene/butylene)): butyl rubber;
polyisobutylene; acrylic adhesives such as polyacrylate and
15 vinyl acetate/acryl ester copolymer: and vinylether
copolymers such as polyvinylmethylether,
polyvinylethylether, and polyvinylisobutylether.

Especially preferable are acryl type pressure-

20 sensitive adhesives composed essentially of ethylhexyl
acrylate, hydroxyethyl acrylate, or the like. The use of
acryl type pressure-sensitive adhesives provides
interaction with the polymer such that the polymer will so

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



be sufficiently dispersed within the adhesive |ayer at a 25 predeterm ned
tenperature so as to exhibit sufficient tackiness, and yet that the
polymer will easily bleed out when heated to a tenperature above the
predet ernmined tenperature. 30 (Side-chain CrystallizabSerribpreid02As a
side-chain crystallizable polyner to be contained in the adhesive
conposition, those which have a nelting point which occurs within a-
tenperature range 23 Septenber 2002 -~ “narrower than about 15C (al so
referred to as "first-order nelting transition") are preferably used. An
adhesi ve composwel orhametmut A Sudhlaopokyreteds tdi sel bsefst nordapanese
National PhaseeRd kakdaRanupl Lea! koleet M, 623LA548 A, ysed, herei n,
the term"nelting point” means the t nperatur@raF ich an equrTibrium
process cadﬁ%?%%%gh?ﬁ GSOYRFIgH Df SHCPol g/ neelyimeint | f | yisldlgresd | hnan
ordered arr ad®dsb0 REGAMR i SO d. on badi_ ment y, the
mel ti poiﬁ?pof t he olynefgis ?ﬁgﬁﬁe fggée g?g§2g§¥ﬂﬁoc?u€%fé§é§?h100C ,
nor e Bgefer%%inTﬁl9ﬁgarange of about 40'C to 60C . It is preferable that
the nelting occur rapidly, i.e., over arelatively narrow tenperature
range which is 15 Lﬁss H%in about 10C and preferably |ess than about 59C.
It is preferable tHat"%R O5HSHer Wg Ledm "ped tins gojntiomeanisstihad,
seedi ng aget¢mpepatuarysdthiiizal aeneqat aliystisntphocked REQLRAr3&8daiAt 0 the

pol ynmer. 20 % [_US the workpiece.retai ner accqording to the present
Povanti on- o RS o PRI AR bR B R LS A TheiS R el brddseifarbly’
Co 10 to become disordered. In one embodiment, preferably, the

oot

melting point of the polymer is in the range of about 40°C
to about 100°C, more preferably in the range of about 40C
to 60T . It is preferable that the melting occur rapidly.
i.e., over a relatively narrow temperature range which is
15 less than about 106°C and preferably less than about 5C. Tt
is preferable that the polymer crystallizes rapidly. To

this end, seeding 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 40C to about 100°C, preferably about 40%C to

about 70C, and more preferably about 50°C 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.



t he polishing machi ne base plate by sinply heating the workpiece retainer
to a tenperature (hereinafter referred to as an "el evated tenperature")
-which is slightly higher 25 than the use tenperature. The el evated
‘tenperature is usually about 40 C to about 100'C, pref @Pabtnreaberut02dC t o
about 70r-, and nore preferably about 50C to about 70C . The present
invention is based on the finding that _30 it is possible to obtain an
adhesi ve conposition whose adhesivenés%lcéntrolIably varies with
tenperature by mxing a crystallizable polynmer of certain physicochem cal
properties with a pressure-sensitive adhesive. 23 Septenber 2002 - 11 The
nost preferabl e sid@g;ehaldgysCr ystdlddaanl € s 0l Wi d 0 &g, useth aeggiding to
t he present invention _contains repeating units of the fornula below. 5 M-
(X) (1) (Wmep & Getused @pcomiingf dPmithe (PresprindlveBpiesent
first and ses@pgin8OROHEEL UALT §nik8SBECHeBormRAG w1 ch may be any

nol ecul ar noi ety connectable to an adjoining nolecular noiety (i.e.,
polyne?izable). and Z each independently represent a backbone nononer
uni t which nﬁy—bg—ar(\}ivarpreaﬂ)éb;?e—nﬁ)‘k@t;y—m(ﬁ @m—Egqctr—S i ndependent | y
represents a linking group or spacer pnit whijch may loptionally be present.
Cyt and Cy eachjindependently represent a cr*staIIiZabIe noi ety which is
connected to the| respective backbone t her S

b ]
) L Cy Cyt

--..(I) ‘

15 In formula (I), W and X represent first and second
monomer units, respectively, each of which may be any
molecular moiety connectable to an adjoeining molecular
moiety (i.e., polymerizable). Y and Z each independently
represent a backbone monomer unit which may bte any molecular

20 moiety or atom. Each S independahtly 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, ¢, and d

f——

25 each independently represent an integer in the range of 0
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, ¢, and d are all greater than 1, monomer
units W, X, Y, and Z each define a repeating unit or a mixture

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



directly or via the spacer unit. Variables a, b, c, and d 25 each

| ndependently represent an integer in the range of 0 to 1,000 with the
provi so that sufficient Cyt and Cy are present so as to provide a

nol ecul ar wei ght which is equal to or greater than twi ce the sumof the
mol ecul ar wei ghts of W X, Y and Z. The pol ymers have a3h&sfredibed usomn (A
30 Hf ) of at |east about 20 Joules/g. In the case where variables a, b, c,
and d are all greater than 1, nononer lgnLts W X, Y, and Z each defihe a
repeating unit or a mxture of different nonomer units. For exanple, in

t he case er. Sept r. 2002.- .1 15,100, may _be a 5:5:2:-5:83
m xture ow}istl%r éﬁg:eigcrfa ﬁ’c? aagi’a,: Zﬁéfr‘i’% E‘Hf%élﬁ&, g\%aﬂﬁyrﬁﬁﬁaoaew Tyl ate.
Accor di ngl yaecidanyedthynionigeznenidrsd \Wexé deGy ek arby . beA@con &ing By of

pol ymeri za 5 aghesj ve, co Sit] ccaording to th

pr esent ig%/ nt%%ﬁ%@ﬁ%& F;cl);?glsl ?}ﬂbét’c(ra%'ss%ﬁ?n eg‘.gg}crr%c?ssaill?l i%e %ﬁy be
ef f ect ed byPkEmeFiR@#bIecndhguerssuch as using a cross-1linking agent,
heating, or radiation. 10 The backbone of the polynmer (represented as W X
Y, and Z in formula (1))_my be any organic structure (aliphatic or

aromati ¢ hydr ocar bothe e&dhgsive renpresdteon ageoyddngatioi hbe garesentruct ure

(sulfide, phosPhezbmenatbopthibh@Nay YL drosKlel SPREE! Iéﬁ&é«_gfef-e&ﬂh&e any

suitable organic or _inorganic units, for exanple, ester, am de,
hydr ocar borF,“%bh fyPifecher by ambrievRe Sarhnigug., such@mdigingl kyl
amoni um orcrésl Pk Uiy OagepltQS PRAYIWE | @ radiation.
10
The backbone of the polymer (represented as W, X,
Y, and Z in formula (I)) may be any organic structure
(aliphatic or aromatic hydrocarbon, ester, ether, amide,
etc.) or an inorganic structure (sulfide, phosphazine,
15 silicone, etc.). The spacer linkages can be any suitable
organic or inorganic units, for example, ester, amide,
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, or a combination
of aliphatic side-chains of at least 10 carbon atoms,
fluorinatedaliphatic 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. In 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



pair, or other known ionic salt pair). The side-chain 20 (represented as
.Cyt and Cy, and an optionally present Sin formula (1)) may be aliphatic
.or aromatic, or a conbination of aliphatic side-chains of at |east 10
-carbon atoms, fluorinated aliphatic side-chains of at jeagh:Liearken
-atoms, and p-al kyl styrene side-chains wherein the al kyl group 2
contains 8 to 24 carbon atons. The | ength of each side-chain noiety 4s
usually greater than about 5 tinmes 4hk3d+stance between side-chains in
the case of acrylates, nethacrylates, vinyl esters, 30 acryl am des,

met hacryl agiages, tivé mildesiditisn vald shehad &dE&durhFord Motoeifatd bBeRtcase of

a fluoroacryl at ternate cqpolyner_w th butadien a side-chajn can be
o it 0 5% BbovPRumeREl B BpRE s Hibe SaEHILAZBRIRENSEAT! n any

23 Sept enbabo2®085% dS theaveluiee sCdemehamersnatdslotd ch agaeunhafior nore

t han about 0% of the .volynme of_ the.polymer r ef er abl reater. .t han

about _65% BP LYYy it 1ol hsh e r AOLEET THERCE: BB SRKPReLhaRyREr usual | y
have &n ad®erdd. efricestt on wyysthy laboty. 16% Shal abaubunbs pyswallupegbout 10%
to about 23k Gy YBLUTELmoRErE3K! B45 GETPOPIELSCE2N RE dleralad: Ly som
cases, it Ty bé preferable T0 add a smal I anount of conononer,” € . g .
a cure sit@ayoher@referablde teradd @ svrd)l ghyentai austirasent.ated.nal eic
anhydri de, zancgFenog{pacthgnahe i : ad0 ARdathe e, Bxagelies of
side-chain crystallizable nononers which fall "wthin the above-described
cat egor i es Maidasdd lad@ yratelcranhydatis! ananine FHECFLENA 1Ry} ester
15 palgyner sriathas fose described in J. Poly. Sci. 10: 3347

—F

Examples of side-chaln crystallizable monomers
which fall within the above-described categories include
acrylate, fluoroacrylate, methacrylate and vinyl ester

15 polymers such a.s 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.S5. 76: 6280 (1954): J. Poly. Sci. 7: 3053
(1969): J. Poly. Seci. 17: 991 {1985), corresponding

20 acrylamides, substituted acrylamide and maleimide polymers
(J. Poly. Sci.: Poly. Physics Ed. 18: 2197 (1980); poly(Q
-olefin) polymers such as those described in J. Poly. Sci.:
Macromol.. Rev. 8: 117-252 (1974) and Macromolecuies 13: 12
(1980), polyalkyl-vinyvlethers, polyalkylethylene oxides

25 such as those described in Macromolecules 13: 15 (1980),
alkylphosphazene polymers, polyvamine 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),

30 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-



.(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. éé: 991 19%@6
-correspondi ng 20 acryl ami des, substituted acryl ani de &rd>TRICEPRY Bolyners
(J. Poly. Sci.: Poly. Physics Ed. 18: 2197 (1980); poly( a -olefin)

pol ymers such as those described in J. Poly. Sci. : Mcronol. Rev. &
117-252 (1974) and Macronol ecul es 13~ 32 =(1980), pol yal kyl - vi nyl et hers,

pol yal kyl et hyl ene oxi des 25 such as those described in Macronol ecul es 13:
15 (1980), aé{:ﬁ%‘pﬁ@@pﬂa@ehmepel gnehsas pbhyaei desarildsdsichias.chsse

described ingJ. 399k (188k, ,U§§§h%§"§g%.§€]ce(xji%79§ ,Su%ggiél)ﬁ?ggyéggés:

2141(1985), polyisocyanatés su ose descri tronolécales 12:
94 (1979), BIPPeeyVERYhiRds teddastpar@d@i ng ani ne-or al cohol - cont ai ni ng
nononers w th | ong-chain al kyl isocyanates, polyesters and polyethers,

pol ysi |l oxanes and pol ysi |l anes_such as those described in Mcronol ecul es
19: 611 (1986), andPProicaiprinbrredopable giderRyatpyemnetabbigable such
as those dessIyhedsith beAifed forl thePebsddPTverdih hhahvaer i #gs,such as

51 do- chai n 3 YRRAFTF 2abhe"Godl yridHS 45 bel fracdof o0 heEapRevent 2FABEAL | on
i nclude |ineelyaatipanesc GldedH @ 1iphamiiRgc14- 603 Oaida st PTE es ,
B phat o cinesh S BaP Ran i s e Fredar a6 ek ponatie chines
pol yre® hacryl tphatsc EsheeCsd | y polyedesrianiey bamides hese amepéinaaly
-aki phatic @baflabie among these are linear aliphatic C16-C22
polyacrylates,linearaliphaticC16—C22polymethacrylates,
linear aliphatic C16-C22 polyacrylamides, and linear
aliphatic C16-C22 polymethacrylamides.
i5
As described above, the melting point 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 (C)

Clé acrylate 36
Cl6 methacrylate 26
30 Cl8 acrylate 49
C18 methacrylate 39
C20 acrylate 60
C20 methacrylate 50



polyacrylates, linear aliphatic Cl 6-C22 pol ynethacrylates, |inear

al i phatic Cl16-C22 polyacrylam des, and linear aliphatic Cl6-C22

pol ynet hacryl am des. 15 As descri bed above, the nelting point of the

-sel ected crystallizabl e polynmer defines a use tenperatue rtange Zgl hi n
whi ch the conposition exhibits tackiness. The anount of PR @PyEtRPEi zabl e
pol ymer incorporated in 20 the adhesive conposition has surprisingly.little
effect on the position or the breadthldf-this range. The transition
tenperatures of sone selected side-chain crystallizable polyners are

i sted bel ow ZBPpadomEeratsansition tenperature (CG1Cl6 acrylate 36 Cl16
nmet hacryl ate 26,30 Cl8 acr Jeate 49 C18 nethacrylate 39 C20 acrylate 60
C20 net hacryl ate5d"2 as%‘ﬁ% dber 2002 -- 15 - 22 &fylate7l C22

nmet hacryl ate62 See E. F. Jordan et al. "SIDE-CHAIN CRYSTALLI ZATION 5

DEGREE 1", J. Poly._Sci. ction A1, 9 5 7 Examples in this
literature descri beseae %ét%bcsijeofréiaergaﬁ%r n&%ﬁ@f}zlm%ﬁtﬂw I n
detai |3 ThePE@RERUIAY, wai gBblef. tSed cr¥ystiddnzable pel y3ss1 YA d7 pe used

I's an inporgat, {ACUQ +hiaty AL LI PESd 16 [BINE e thod for producing
a crystallizable polymer in detail.

The molecular weight of the crystallizable polymer

10 to be used is an important factor that determines the manner
in which the adhesive composition of the present invention
exhibits temperature-dependent tackiness and/or adhesion
strength. Specifically, a low molecular weight
crystaliizable polymer will advantageously lose bonding

15 strength when heated. If such property is desirable, the
molecular weight of the polymer is preferably in the range

of 2,000 to 15,000, and more preferably in the range of 3,000
to 10,000,
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
compeosition is prefe_rably 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



‘in which the adhesive conposition of the present invention exhibits
t enper at ur e- dependent tacki ness and/ or adhesion strength. Specifically, a

1 ow nol ecul ar weight «crystallizable polymer will adv y e
"bondi ng 15 strength when heated. If such property is gg?s?e?)gg‘r%r @?@S

nol ecul ar wei ght of the polymer is preferably in the range of 2, 000 to
15, 000, and nore preferably in the ra of 3, 000 to 10,000. 20 The
adhesi ve conpositions useful for the present invention nay contain, in

addi tion toagng oi%ngre of. the ol yners descri bed above, conventi onal

addi tives sf@RUAs™ ¥t REKFFLS O(%H%t‘? o PPykst@Esbyeweight, the

anti oxi dant spovéi-desusibednonfébbs WS thiel p &1 Pme £ S ABESHe A 181G 4 ke, 25
It is also possible to include additional adhesives in the a&hesi ve

conposition so long as the overall tenperature sensitivity profile is not
significantly affecTed adtessbye cdimpoaoushsaff G bleldAAb G vRILEEr N
the adgesi vg.+C Lt IS preferably in the range of about 1% by wei ght
30 to about %60))9%? V\%Il%ﬁ?d 5 rae&rﬂf’é?’gﬁaﬁlglr??}s‘t‘ﬁ%‘ Sh§éd tdveapsihesizs by

wei ght to aBBdt a20wyByaldiglatleameliymemarin cal esmpatibhe tangenaf aglout 5%
by wei ght tgaabayt odd%e0Y% igng) | the pol ynmer content .in the adhesive
conposition is Igs(s)il?_t %an %\g%ge :oélr‘?betrs J06F EL%16% About BIRSTLREZGR or
nore than aBod2¥3%URF weRBBl ort e fabdee- destird bedlefif ecost@fits hareol ymer

may not be gahiubtbado the Adhasd : it f resent .invention 5
may bi pr epar gg by adom' xing a prd’egs%%(r&‘ggg? gi %ﬁ@g%fd'hg%itggeaﬁ%héendeg
cryst Pii zaBPELpoiynetSi RONQIRRRAYDI e dfteantblending, 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 A12S
(Arakawa Chemical K.K.), a terpene phenol type tackifier
20 designated Tamanoru 803L (Arakawa Chemical X.K.), a
petroleumresin type tackifier designated Hiresin #908 (Toho
Chemical Industry Co. Ltd.), a high hydroxyl value rosin
ester type tackifier designated KE-364C (Arakawa Chemical
K.X.), 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
pPreferably 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



addi ng optional conponents thereto, e.g., a plasticizer, a tackifier,
and/or a filler. The solid contents are adjusted to the desired viscosity,
and the mxture is blended 10 until it is honbgeneous. After bl ending,
bubbl es are renoved fromthe m xture. Exanples of tac? ers |nc% &g
special rosin ester type tackifiers , terpene phenol §6§ F§§ﬁq
petroleum 15 resin type tackifiers, high hydroxyl value rosin ester type
tackifiers, hydrogenated rosin ester type tackifiers, and the like. =
Exanpl es of comrercial products include a special rosin ester type

tackifier d ed Est e 2 Ar aka , a terpene
phenol typegtégggg%llesr égggd%%ai‘ é% %ﬁ%’ﬁo"yﬁlggé?ﬁ}(eﬁagﬁ\% @ﬁ@ﬁ?ééle
KK), a p@fr@ﬁheﬂanSBMrEygﬁhtmaklhb&rbéesugﬁata@ntHamesh@#QQﬁéT@ho

Chem cal Ing ¥gCo. Ltd.), a high hydroxyl value rosin ester type
tackifier de5|gna9ed KE- 364C (Arakawa Chem cal K K.), and a hydrogenated
rosin ester type tackifier 25 designated Estergum HD (Arakawa Chem cal

K. K). 5Part|cuIarIypgggggggggeeﬁ&ggé%g?%%alrégik&ﬁﬁsESBtFééegahgg%hfiers :

The amount of a tackifier to b f about
10% t o abou®dBOFLEE W@W@Wﬁltyyﬂniﬂﬁ#ﬂiﬁeﬁ%@l§0bb@utng596to about 25%
based on the adheS|ve conp05|t|on If the tacklfler content is less than
about 10% by fficient adhesion stren not be attained at

ordi nary terrp(ej\r,\it r‘égPD ¥oeRe Of a8l ft1°er9825¥’33étp'5t e‘r’e%}@? of 1gtegowient is
more than aboutrdDidkdy weighio ;Iehﬂ:sf ale wafi glaciorase rydli Adles, oRngt hengt h

may ngph be suffifhent gLl £9e LR o0 R d M mercaptan:

-

(2) a copolymer of 5 to 90 parts by weight of dococyl

acrylate, 5 to 90 parts by weight of stearyl acrylate, 1

to 10 parts by weight of acrylic acid, and 2 to 10 parts
i5 by weight of dodecylmercaptan: and

(3) a copolymer of BO to 98 parts by weight of dococyl
acrylate, 2 to 20 parts by weight of acrylic acid, and 2
to 10 parts 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., palyethylene 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



5 Preferabl e exanpl es of a polymer contained in the adhesive conposition
include the followng: (1) a copolyner of 80 to 98 parts by wei ght of
stearyl acrylate, 2 to 20 parts by weight of acrylic acid, and 2 10 to 10

parts by wei ght of dodecyl mercaptan; (2) a copolyner o Q.p by
wei ght of dococyl acrylate, 5 to 90 parts by wei ght 0?35‘% g‘?@?lerag(?(; ate, 1
to 10 parts by weight of acrylic acid, and 2 to 10 parts 15 by wei ght of
dodecyl mer captan; and (3) a copol yner-ofg80 to 98 parts by wei ght of
dococyl acrylate, 2 to 20 parts by weight of acrylic acid, and 2 to 10

parts by weiagile salveledami Jibrcaip!an 20 EXAIMLES, Un B GRS SisNSILI e
adhesi ves tg be.  contained_in the adhesive conposition includea c&bolyner
cont ai ni ng 863 3% ah3Te PR tRee Rt Polishing madbdng) oropl averkaigcs t o 20
parts by. weieght. , oprdy meFaranetdty! pagnhia ,-aﬁ?p- L he
support sheet .3,. vari o%gjjs)int heticpr esi rjf tgghee siﬁg% usegl,%%r.lgi?&’

pol yet hyl en& Bt 11kl ydtite PAlFMES coMpestiytiast mawe alrsy texanpl e,

a 30 pdl yesttermnisifentasi graned LTt AEET s wiaet yped Y mdRhay of
to

I ndustries, i y_be used. A nunber of nmethods can be use provi de
the 23 Sept écrllf-%g]rs)ffg‘i‘?zpr-lri%fn%dheg?eeCé’BW@éHttjioéh T5Y the ARPéAedomedt a work

substrate ((dueh .asidHiaste qreteing alpehi sbrngnnachiRehnile Q13- M3 kpi ece,

e.g., SpraYOQeggﬁgg(ghuigﬂgﬁigg’lgkggtngAlgégxg£Evg£§?tgn%ixture of
appropriate monomers and additives may be applied directly

10 to a substrate and cured in situ by heat, irradiation, or
other suitable processes known in the art.

In the case of composing the workpiece retainer of

three or more layers, the above-described pressure-~

i5 sensitive adhesive layer may be laminated on one or both
facesofzasupport,andaisecondpressure~sensitiveadhesive
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 bressure-sensitive adhesive, for example; however, any
commerciallyavailableadhesive,inparticularwirubbertype
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
a4 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



rolling or the Iike. The polyner conposition nmay also be 5 transferred from
a release sheet, as in the manner of transfer printing. The conposition
may be applied neat (i.e., without anything else), or in a suitable
solvent, or as an emulsion or latex. Alternatively, ture,of
approprlate nononers and additives may be applied dire #%é 6mP8 poo2
substrate and cured in situ by heat, irradiation, or other SU|tabIe_
processes known in the art. In the caselef-conposing t he wor kpi ece retainer
of three or nore |ayers, the above-described pressure 15 sensitive

adhesi ve | ayetrsarayléte| ari naleds oprone 9Fi Rothatrbaces 1Qf é‘%éup;@% nd a
second presiﬁge--sen3|t|v%ﬁ$dh si.ve Iayer may be | am nate he Dt her

face of the Support-"9 SHRisRe adhes warkusiearbd gre ttdiser
i nventive prassw es etbat]yeapghesiy e ayes ek PEe U8 eflyasebing %ﬁcoe[‘d 20

pressure-se t v hesi for a however, any Comrercia
avai | abl e adhesi ch aaltldn pa)(]%x(,tul SF%E‘ ngBIB% qwe%%tbé bage 5@1@11&4: type

adhesi ¥e, orom Behl, hatsnairtesmldnesn\te adfe beotkpdeas LS SAGONdat an
pressure-se éi" ?dhe3|v N@th for a%hachln detachln a

wor kpi ece) y sl ﬁ?’ ﬁ@p%? F&c 18t afReMtof O thdpie linn\?}éﬁtqa;ma t he
attachment /etRbHEntnofa asmnhpnéue:tmr/ fwadiar & bases pb@b@e@%biepeid shi ng

hi f F th | i shi
achi ne EZQ;EQ‘S% e ot creanshee REE B, oe0k T pns Sy bo-

appl i ed on 1§ gﬁpewggkpgggg solbhat its central portion contacts
10 the workpiece first.

oy
—F

After attaching a workpiece on a polishing machine

base plate in any of the above-described manners for a
desired process of the workpiece, the workpiece 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.



‘base plate by neans of a spin-coater. In the case of processing a
‘plate-1i ke workpi ece, the workpiece retainer nmay be simlarly applied on

t he workpi ece by neans of a spin-coater. Next, either the workpiece or the
base plate, 5 or both, is pressed onto the workpi ece retzi mept@ibe2n2002
ordinary tenperature (e.g., about 2000 to 30C) . In the case of polishing
a sem conductor wafer, it is preferable to slightly warp the workpi ece
retainer and gently press it against [hioworkpiece so that its central
portion contacts 10 the workpiece first “"“After attaching a workpiece on a
pol i shing machine base plate in any of the above-described manners for a
desired process of the workpiece, the workpi ece may be 15 renoved by
heating the bieke Medbodsarfor nged henyorkei BESe pehakner attached thereon to
an el evated tenperature above about 50C, for exanple. Follow ng heating
met hods can be used, for exanple: 20 (1) Methods for heating the workpiece

retainer These net hod¥erey merhraldee g Iiveats 13 16/, e ELQn, . hot

water, & heatglo§ig6i4q hot 2l rke&ﬁ_.dg. from an ajpf %ﬁ%atg%rggopié% ri&r3"
st eam radioﬁrequency:heﬁ??ﬂg, JoF abpidi%e ntei ftraarted1oo0’C , or
far-i nfrar ed)1Mfenadais thle hals&rrplatESiﬁqugxmle.ke(éo@ awgp%g& [ggxc a Igl yi ng
heat at theiaﬂdmiacghgggw%yggruﬁhgwgéﬁ%ege retainér and the base ﬁf te 30
These net hods g$¥%tgyolve agplfca 1On 61 -3 hESt kR ePRoRelt 2 inee aaad i on
hot air (e.gFP® &t 5Phe Reseeplase.a Binee)thdgiedBing . FSEEaM or

irradiation (eilefvatiee t@fpé@étﬁﬁérﬁéeﬁkcgéag%%%OOfa€0$€”81 1f or %éaorlrﬁ e.
10

0.5 Kg/inch width, the workpiece retainer of the present
invention can be easily peeled off the base plate surface.

The peeling of the workpiece retainer may be performed
manually.

Yy
-

15 The polymer composition containing polymers
exhibiting the above-defined temperature-dependent
adhesion profile can be utilized for a workpiece retainer

.forpolishinglenses,prismsorotherprecision—groundglass
articles. Alternatively, it is rossible to pPreviously
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 Ssecure the

;; polymer composition onto a workpiece.

20

2 Iy
5 By attaching a workpiece on a base prlate by means

of the workpiece retainer of the invention
(temperature-dependent Pressure-sensitive retainer)
containing pPolymers exhibiting the above-defined
temperature-dependent adhesion profile, the washing step
30 following a polishing processg, 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.



23 Septenber 2002 - 20 (3) Methods for heating the base plate These
ethods involve storing the base plate in an 5 isothernmal room kept at
about 50t to about loo r- , or inmmersing the base plate in hot water kept
.at about 50 - or above. Thereafter, the heated workpi ece_retainer can be
.peel ed off the base plate. Since the peeling force at thé&3 #Rrtgabey 2002
tenperature is decreased to about 0.1 to about 10 0.5 Kg/inch w dth, _the
wor kpi ece retainer of the present inveii-on can be easily peeled off the
base plate surface. The peeling of the workpi ece retainer nmay be perforned
manual | y. 15 The pol yner conposition containing polynmers g exhibiting the
above- defi ned tenpeﬁatute-gggende &gﬁdhesion rofile can be utilized for a
wor kpi ece retainer TP B8Fi-§hing sERTeHPRE s GV egitHAn priekl ki ohegr ound

glass artisbesifibndigadésetibed by sapassihi@sta e exahy129 .apphy the
pol ynmer co idd | 1. Qut _uniform _thickness on a thin substrate
sheet , pee@%eéi%%‘%%}ﬁ(ﬁs@%ge buoofnf’ FRE Tot §hercedmoratitds,) "dreaBaher e
and seeure thertps)yher wedgpddi.ti on onto a workpi ece. 25 By attaching a
wor kpi ece on a base plate by nmeans of the workpiece retainer of the

i nvention t enper at ur e- dependent pressure-sensitive retainer) containing
pol yners exhi bPFeRgrakdoabevepgdlvimead t enper at ur e- dependent adhesi on
profile, the washing step 30 followi ng a polishing process, if any, can be

remarkably facilitated, and the quality of the processed surface can be
remar kabl y f3¥REhegiedE¥emedsgpaned to enpl oying a

.. 10 First, 95 parts of stearyl acrylate, 5 parts of
nﬁi 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 80C 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 50T,

(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.,



conventional wax or pressure-sensitive adhesive. 23 Septenber 2002 -- 21

Hereinafter, the present invention will be specifically descri bed by way
of illustrati've exanples. In the follow ng description, c 0
*part (s) " means 5 "part(s) by weight". A Preparation o ‘ﬁ{&ﬁ%@ fod2

{Synthesis Exanple 1) 10 First, 95 parts of stearyl acryl ate 5 parts of
acrylic acid, 5 parts of dodecylnercapta@ap -and 1 part of Kayaester HP-70
(Kayaku Akzo K. K.) were m xed. The m xture was stirred at about 80C for

about 5 hourlstd o) adgedes tﬁe&e n ot d a

nol ecul ar ey about 5 000 Wgnggg%ﬁe?gbgrgﬁc%&ntéﬁ V%%O%Fegﬁﬁ%
Taelaht ehaapaut 5.

(Synt hesi s ? Bi PEFESgotydhes Ryl }?“e%t‘?ﬁllﬁiéxmﬂw yEstepl8 parts

of hydroxyetﬂfﬁ/lshm yimthgun@dzo Bhaaf:wumtaﬁtlﬂeﬂeeﬁrg%aéof%%g)o yaku

Akzo K K') W&, 50 art f ethyl acetate/heptane The
m xture was Sti rrIF O%Sé % 3 et Banus aghymegdy- Somad 0. 5

parts of Kdyektss aHP-t?JOhwa& addf:g- tﬂilitekmeéfsub% 4B8uBLAH NG, fﬁﬁdﬁggm 2
hours to pO'ﬂdﬁﬁiy{f E;ﬁle&gug%gogg resultant 25 pol ymer had a ¥

nol ecul ar wei ght” of about , gedB At of a workpi ece retainer
(Exanple 1) 30 The polyners obtained in accordance wi th Synthesis Exanples

1 and 2 vvere m xed afs a fatyQ-REH+d3: 10Q.parts. he resultant ol yner
sol ution, 0ss- | i nking ageﬁtf)lé’egl g(‘r%at & &5 01r1at 5'ﬁa45 Hlspreided

Pol yur et hané—l Refite yEaRF was attached to a ceramic base plate 5 of a
polishing machine. A silicon wafer § (diameter: about

1 8 inches) was directly attached to the workpiece retainer 1
at an adhesion temperature of about 25C. Thereafter, the
wafer was subjected to a polishing under the polishing
conditions described in Table 1. After the polishing was

15 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, 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 plate with a maximum
peeling force of about 1.3 Kg.

(Example 2)
25 A polymer mixture was prepared in the same manner
@s 1n 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 pelishing machine so as to have a thickness of about
0.02 pm by means of a spin-coater, thereby forming a
workpiece retainer. A silicon wafer was attached to the



.23 Septenber 2002 - 22 Ltd.) was added so that 0.3 parts of Coronate L45
was present against 100 parts of the polynmer of Synthesis Exanple 2. As
shown in Figure 2, the resultant m xture was coated on both faces of a
‘support 3 (a PET film manufactured by Somar 5 Co.) so as 2BoSdmmember ¢0y2

t hi ckness of about 40 pm thereby formng an doubl e-sided adhesive tape.
As a workpiece retainer 1, the doubl e-sided adhesive tape was attached to
a ceram c base plate 5 of a 10 polishirn@3mchine. A silicon wafer 6
(diameter: about 8 inches) was directly attached to the workpiece retainer

1 7 o0 Acnesronsommaratiar oft ahMne 6 coHINLSS of W yater vas
subj ecte ng e_pol i shing . conditions describéd Th Table
1. After t h?%%f?sﬁ?ﬁg vvg}sfglgéf‘:%‘%i ?f%gd,sutbr?@qﬁﬂdgrt%tq Rpetshing nendex ani ¢
carrier was Fet dPolidleing ¢ondibiopar denmtebeleahedahoeabqut p PRS- f O about
5 m nutes, 1 £+ f ee ff the ceram.c,_ carrier-

Ther eaf er,V\ﬁlﬂ? masl%%ﬁﬁ(?nigicfl%@%gés#g%t&?ﬁﬁf ?15€agﬁﬁgt LRt FRe ee¥amiets of
resi dual or ST e ¥atias higdd bader2e feov of mire wafter haekekaes. adhe:

doubl e- - si deghad | p off the ceram c _upper base plate with a
mexi num pee| ngl%}%?r §§°g? gb’é’%ﬁ%%«b";’e E)%Xﬂ%["& ‘Z?fﬁg Y25 oP§eed 5 ur e
was prepared 1h CREEAfe GFRIFEPT - as Themeafipe. 1itxoept thafirhed by

cross- | i nki ryegibgtit tGatonat Subé®anNHRAO t ry Co., Ltd.)
was added STolps hat arts l(')lf Ooar onat eﬁfﬁ%k&%&%pggg% ‘{Iglg%inc'}s/’fga% parts

0.
of the pol ynEtt r%‘%h ¥R ExEhpPB ZheTwsfse peicjndiags xture was directly

coated®n a ceramic carrier
*1 (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 inExample 1. After the polishingwas 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 adhesjive 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



‘of a polishing machine so as to have a thickness of about 0.02 pm by neans
of a spin-coater, thereby formng a workpiece retainer. A silicon wafer

was attached to the 23 Septenber 2002 - 23 workpiece r ' t
BBl Do (o

‘adhesi on tenperature of about 25C . Thereafter, the wafér S su
a polishing under the polishing conditions described in Table 1. After the
polishing was finished, the wafer attac to the ceramc 5 carrier was

hel d under a flow of pure water heated to about 60C for about 5 m nutes,

wher eby the paf eshVas e foqt ceramc carrier, Thereafter, it was
confirnmed by . eyesi ght thgtgg%%fhs?u s?gﬁtﬁﬁsr‘éﬁti frced bp the veesr bageani c

matter had HRERCEfEs dirldeandeerabitivfat epudd wdr@rhea8iaA Joubhgs si ded

adhesi ve t apsp®as dei sa manner as in Exanple 1 except that
Super est er A125 %ggg\%g aglringlggclesK. %%)er\ﬁg’g LB8cHaisTavaaCcReeled offi t he

15 amount of “AbStHPP0OAEE Rérgkt bEbedeafitene ok yeshoft rOydhesigcExanpl e
1. Nextj usimgasineemest!|drhidogP emsigiad hesi-ve .ta t he. waf er was
subj ected to the sane polishi ngﬂt est 20 a%é%ngéﬁéﬁﬁll&n%iyﬁ?gp Yqkue -
polishing was finished, the wafer attached to the ceramc carrier was held

under a fl| owE¥ammle es Wat er heated to about 60C for about 5 minutes,

wher eby the wafer s peel off the ceramc carrier. Thereafter, no
WA pee! g4

subst antial cl oudi ng a1 o¥P e DRI ¥F g&hity Inetqerlaes, 29 ohsarvesicon t he

back face ofMe¥wkid¢ichmtenf®rpadfs of acrylic acid, and 0.5 parts of
10 azobisisobutyronitrile were mixed in toluene. The mixture
4 was stirred at about 60T 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 20°C. 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 in 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 adhesgive
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 5

30 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 base plate S5 and the
DPressure-sensitive adhesive layer 4 were well-adhered



(Exanpl e 4) The doubl e-si de adhesive tape used in Exanple 3 was directly
attached to a 20 mMX20 mm prism (manufactured by BK7), and

press-attached to an upper base plate of a polishing hi ne at
adhesi on tenperature of about 25C . Thereafter, the E)%HF rs%@]r&ect ed to

a polishing under the polishing conditions described in Table 2. After the
23 Septenber 2002 - 24 polishing was_fi gi shed, the prismattached to the
upper base plate was held under a flow of pure water heated to about 600C

for about 5 pdEles, er wafer.was peeled off the upper base
plate. Thereafter, tﬁ}g@l i%ﬁ%s%gg%sﬁ??fhﬁgg% FReSehedtyet 2hisagilym

showed a sufB¢eteht |3t hi Phevaioterfmxanpiveth) Ehest 145 RA %ﬁercgé yl
, and 0.5

acryl ate, 50ripeydsred , D parts of acrylic aci
parts of 10 azobi sigb%ﬁ’t%%ﬂa%fc'%#?éﬁm%]roe&%%&aisno?%?H’éﬁ@.orfl'hb&hamure was

stirred at apifiR @0 theosildasoumafiender By nidroigen cabmﬁﬁht%rh% ifhse

pol yners ze tdyese nn r e-fesul t ant ol ymer had a nolecul ar wei ght of
about 700, 000. Therg) '?rggna:cl)ch{(;nstogrfpeiﬁteur ‘?)'?syqlffe‘?%%%ﬁéﬁﬁ welhersirved rom a
15 non-t acky Bi%k & t9AS1tBcRgeLedt effiathenbahe paage of. about 10C to about
20C . The polyner exhibited no finger-felt tackiness bel ow about 10C,

I ndi cative ctf oA rle‘:_‘rnegﬂzlI | ow adhesiveness. 20 25 A doubl e-si ded adhesi ve

t ape was pro&uce&) Ih e sane nmanner as in Exanple 1 except that the

pressure- A double-sided adhesive tape was produced in the
7 10 same ma i

3 -nner 4s 1n Example 1 except that the pressure-
;g sensitive adhesgive 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 ym (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 5
20 was held under a flow of pure water heated to about 60C for
about 5 minutes, whereby the wafer 6 was reeled off the
ceramic carrier 5. At this peint, the pressure-sensitive
\:;. adhesive layer 2 easily peeled at the interface with the
Ssilicon 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
bressure-sensitive aghesive 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 bPressure-sensitive adhesive
layer 2 easily peeled at the interface with the silicon



sensitive adhesive |ayer 4 was formed by coating the above-described
polynmer so as to have a dry thickness of about 45 pm (Figure 2). Next, by
using the resul tant doubl e-si ded adhesive tape, the same polishing test as
in Exanple 1 was perforned. After the polishing was fB3nPegtenber 2082 nanner
simlar to ‘Exanple 1, the wafer 6 attached to the ceramc carrier 5 30 was
hel d under a flow of pure water heated jg about 60CC for about 5 mhutes,
whereby the wafer 6 was peeled off the ceramic carrier S. At this point,
the base pl gheep @nd the pressure-sensitive adhesive |ayer 4 were

wel | - adhered, 23 Septenber 2002 - 25 whereas the pressure-sensitive
adhesive layer 2 easily peeled at the interface with the silicon wafer 6.

Thereafter, no subshanti cleudi 0 I .Qn, t ck. face of the
silicon wafer. By f%r?%ggggoé?iﬁgagﬁggggsgagsp%g?gl OFgégéﬂﬁhmﬁf, Fhe
pressur e- sefisftliecndfaisne a pajashinesateky . peettingf fanfepdekengphate 5.
(Exanpbe 6) répdadbhietsirded tadRes Venkars 1428 P LRHGCE i1 die nekd sozfrﬁe
manner as in _Exanple 1 except that the pressure- sénsitive adi¥esi Ve i ayer 4
was formed BY€coREESTHe ChRiElve | yaduasiasl e kaysier2 t ygeradhesithe

(NO-TAPE | pdiiskhiiay Geest }t dni$RtaSd OoBavVg-aA-1ddn 114 C f t 45
pm ( Fi gure %ﬁh 15 Next, by usigg t he [esultéﬁi,dougTégéigggigé%gg?b t ape,
the same pofrShfhyerest asNPrseRahpPrEiprtnadopeingr fae. cbsereedidre Yhe i shing
was fini shebpcknfacenoferths ildlcd wafer.
10
- * (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. A

(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 um by means
of a spin-coater, and a silicon wafer was attached to this
composite at an adhesion temperature of about 80 C .
Thereafter, the wafer was subjected to a polishing under
30 the polishing conditions described in Table 1. After the
pPolishing was finished, the wafer attached to the ceramic
carrier was peeled by means of a pick, and then washed with

bure water. An eyesight inspection of the residual organic



Exanmple 1, the wafer 6 attached to the ceramic carrier 5 20 was hel d under
a flow of pure water heated to about 60C for about 5 m nutes, whereby the
wafer 6 was peeled off the ceramc carrier 5. At this point, the
pressure-sensitive adhesive |ayer 2 easily peeled at _the interface with
the silicon wafer 6. Thereafter, no substantial cloudi AgPtkaBer 2503bser ved
on the back face of the silicon wafer. 2Burst hernore, a silicon wafer was
attached to the pressure-sensitive adhesive |ayer 2, and the sane

pol i shing Hh&steAsohn theamlferl WASKPHAL Blved DRt L rd il ! Lgon 30
waf er was peel ed whil e bei ng_ heated. At this point, the base plate 5 and

the pressuresTEMNGti%AX a GRE- 1y & AhGepeedyke WasHh dihed wadiear ehtht he
pressur e- seasidryenddhesiventl. ayer 2 easily peeled at the interface with
the silicon 23 Septenber 2002 - 26 wafer 6. A series of processes
consisting of attachnment of a silicon wafer, a polishing test, heating,
and pe®l i ng{ ®asparatepeat Bdampiee3tyi nes. The silicon wafer did not peel off

t he pressure-sensitjve adhesi.ve .|l ayer 2.during the polishing test,

i ndi cative of pr actlliCSPWeggtliaéfléct8?9113ﬁﬁ|85?’?%’e‘%s."’% SvbseaniFut

cl oudi ng wak0®bses vebldm tbatebacksbasa dtikectily 68p19eh%Sn o190 mm

( Conpar at i vgﬁ%%ils?m ,(A gol i Shit%de%t sj perfqQrnmed under the sane

condi tions ag i A ERampTe \TABREEST i ﬁg 4080 BreFasattaghed te tape

ST442 (Sumi diPeMRase )plake eadl @fpehbshilsg doabhinei dedandhdséyeot ape

_aicorf’d) NG tQedX@PPLErd  of about 100T . Thereafter, the prism was

—j subjected to a polishing under the polishing conditions
described in Table 2. After the polishing was finished, the
prism attached to the upper base plate was heated so as to
be peeled off the upper base plate. Thereafter, the light

15 transmittance measurement of this prism showed a very low

value due to the presence of a large amount of residual wax,
indicative of the need to wash the prism.



After the polishing test was finished, it was difficult to peel the wafer.
‘-The doubl e-si ded adhesive tape peeled off the ceram c upper base plate
with a maxi mnum 20 peeling force of about 14.3 K g_ (Conparative Exanple 2)
As in Exanple 2, a water-soluble wax for sem conductor wafers (viscosit

10 cps; solid content: 25 10% was directly coated on 23c&eRiemnberdPPRer  of
a polishing machine so as to have a thickness of about 0.20 pm by neans of
a spin-coater, and a silicon wafer wds % tached to this conposite at an
adhesi on terrper ature of about 80 C . Thereafter, the wafer was subjected
to a polishing under 30 the polishi nﬁabbﬁditl ons described in Table 1.

After the pO|IShI ng was f| ni shed, the wafer attached to the ceramc
carrier was=se : of—a—piclk-—and then washed with popure ater. An

eyesi ght ins % the ke aldy Celrﬁtﬁétl%@chﬂgﬁ mat t er
% ace revda ﬁ%%%g%ﬁ‘g)p?’ §Bnéeb8fge é&t§ual wax, indifative

on the waf d

of the neeq to wash the wafler wwth an organic solvent. 5 (Conparat|ve
Exanpl e 3) A comercially gvailable rosin wax (viscosity: 100 cps solid
content: 5% was directly|applied on a 20 mm X 20 nmm prism (manuf act ur ed
by BK7), and press-attachad to an upper base pI ate of a polishing|machi ne

at an adheyi W Fed TRQPETHEUTEY ou W was
subj ected figmdddsdi Ng Unogq Pi 815&9 h hggrydl t| on ddscr et | n Table

2. After the polishing was |n|shed the prismattached to the uppgr base
plate was heated so as to :

Polishing SUBASBOO
;;¥ cloth
Polishing NALCO2350; 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




‘be peeled off the upper base plate. Thereafter, the light 15 transmttance

measurenment of this prismshowed a very low value due to the presence of a
| arge anount of residual wax, indicative of the need to wash the prism 23
Sept enber 2002 - 28 Table 1 PolishingSpeed f am Si ngl e-si depolishin
.machi ne machi ne(59SPAW with a baseplate Wafer to beSi@3c%ﬁm#ﬁH@tﬁ98@alP
(100) wafer processed(dianeter: 8 inches) Polishi ngSUBAS0O0O «cloth
Pol i shi ngNALCO2350; diluted by20 ti+e39sturry(mnufactured by
Nal coChem cal Conpany) Processi ng300 g/cm pressure Slurry flowl000 m/m n-
rate Processing30 mn. tinme 23 Septaupare 2002 - 29 Table 2 Polishi ngSpeed
fare Singl e-side polishing machi ne nmachine(26B) with a base plate

wor kpi eceprism (manufactured by BK7: 20 nm X retainer to be20 nmm
processed PoloildlsitrigiH Cl14A| SHeed fam Single-side polishing machine
machine {26B) with a base plate
workpiece prism (manufactured by BK7: 20 mm X
retainer to be | 5 mm )
processed
_ Pcolishing MH Cl14A-15
:%} cloth
Polishing cerjum oxide, Mireku S0; 20 wt$
slurry .
Processing 150 g/cm’
pressure
Slurry flow | 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



cloth Polishingceriumoxide, Mreku SO; 20 w % slurry Processi ngl50 g/cm
,poressure Slurry flows00 m/mn. (used with circulation) rate Processi ng20
mn. tinme | NDUSTRI AL APPLI CABI LI TY 5 Thus, according to the present
‘invention, it is possible to adjust the tackiness of a workpiece retainer

w th respect to a workpiece sinply by changing the tgm@g&w& 9@ + he
wor kpi ece retainer. As a result, it is 10 possible to adhere a vvor pi ece

strongly, stably, and precisely to a byase plate of a polishing nmachi ne
during 23 Septerrber 2002 - 30 polishing by mai nt ai ni ng the workpi ece

retai ner ture_(which e roomtenperature) at which

it exhi bi tsp éﬁ a%t% [%a ?Fﬁé?&n%gﬁgasw%% PLeEEi Iqe@s‘})&rt@ eflach the

wor kpi ece ftmﬁmtlbasd wiliattemby asppa bpy ibet ebpmSt dwad 1rangnt- & avowkpERCce

retainer. T. ' ted fr mcontam nat i.qn .and/ or

et chi ng due{‘%’%xgrﬁ%gt‘lﬁgé5@&%%%%?;;%%3% LEPFacT it ad e S r £87Yar t

t her eby prmldmt@g:ff bhetwgtkpiace thrdn maka s & ghliaiee byadpprdfrisdtely

Furt heg mor &ye 4 £6n §X RBN WGk Ne dLPLELETRDE . Of TRus, 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,

el .

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, 4t 4is 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.



wor kpi ece 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 sinply through tenperature

adj ustment. Since the tackiness of the workpiece retainer >agcordingqhe the
present invention with respect to the workpiece can be chang In a
reversi bl e manner sinply through tenmperature adjustnent, it is possible to
20 repetitively attach and detach a workpiece to and fromthe workpiece
retainer. For exanple, it is possible to subject silicon wafers to
repetitive polishing processes on a CMIMS ece retainer affixed to a base
plate. 25 Various other nodifications will be apparent to and can be

readi ly made sk I'l ed the art wthout arting fromthe scope
i spr it ot MR ont) BRTKPASCS: GERGAPST] COMBTASRABnEBLACRaBE® t he

scope of t%n@o@im&orﬁmm%m@%r9:@%shlr@-%%ﬁstﬂib'aeaﬁﬁ%%ri‘vl%t oy 85 set

forth 30 here|n but rather that the clains be broadly construe

Sept érber '—01@111'1 AR L 1 2akden dedymervsiok fihede thet a6 inks -~ aEnm i si ng an
adhesi ve Qn '@'EQ nsi.tive adhe and

si de-chain ¢ y |z§§1eE%5 yrnerq'sp ?%ggn%héisﬁaeagﬂﬁpg % tIllgable
pol ymer i s tor mmrtt |3m%arbyamirghmfbaaimﬂonl%het @dhkeulre3MUnipb mﬂm based
on the adhe3|veH&PEp Si b ere t he side- chaln cr stalllzable polyner
includes as a e@ﬁh% Avsaihiza aRglLydes10

met hacryl | @sA6 chaQst Q!oniﬂ%'n‘élhth%%e%e%tfr gl aelilay R dd) i ng 16
or nore carbon -atons as a side chain.
1 methacrylic acid ester which has a straight-chain alkyl group

including 16 or more carbon atoms as a side chain,

whereln the adhesive composition contains a tackifier
in an amount of about 10% to about 30% by weight, and
wherein the side-chain crystallizable polymer has a_

15

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; andl
20 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.

25 3. [CANCELED]

4. A workplece retainer according to claim 1,
wherein the adhesive composition exhibits sufficient
tackiness with respect to a workpiece in a temperature range
30 from room temperature to about 45°C, and is easily peeled off

the workpiece above 50°C.

5. A workpilece retainer according to claim 1, wherein the



wherein the adhesive conposition contains a tackifier in an anmount of
about 10%to about 301 by-weight, glj3d Wierein the side-chain
crystallizable polyner has a 15 nolecul ar wei ght of about2.000 to about
15,000. 20 2. (Amended) A workpiece retainer according to &48Lidper 200

[ wherein the adhesive conposition contains a tackifler in an anount o?
about 10%to about 30% by wei ght; and] wherein adhesiveness of the
adhesi ve conposition. nmeasured by a peeling force _ is decreased by nore

t han about 90% when heated above about 50C. with respect to the

adhesi veness when neasured at 25C. 25 3. [ CANCELED] 4. A workpiece retainer
according to claim1l, wherein the adhesiye,conposition exhibits sufficient
tackiness with respect to a workpi ece T /}eﬁperature range 30 fromroom
tenperature to about 45C, and is easily peeled off the workpiece above
50C. 5. A veideteieein eimigtarl laoeld polymed R 4 mathere) hdie: W i%ept enber
2002 - 31/1 side-chain crystallizable polyner has a nelting point which
occurs wit RFFULE iddtdt & &empegatvger SaBge: Rarranest thaw, abautehd Enber
2002 - 32 6. (Anended) A workpiece retainer conprising: a first
pressure-sensitive adhesive |layer on which a workpiece is to be attached;

a support fornmed on a back face of the first 5 pressure-sensitive adhesive
| ayer; and



a second pressure-seﬁsitive adhesive layer formed on a back face of the
support, wherein the first pressure-sensitive adhesive |ayer conprises an
adhesi ve conposition, 10 the adhesive conposition containing a pressure-

sensitive adhesive and a side-chain crystallizable polynerj3 8§, thsir Zope
side-chain crystallizable polyner is present in an anmount of about 1%to

about 30% by wei ght based on the adhesiyg conposition, and 15 the
si de-chain crystallizable pol ymer including as a main conponent thereof an

acrylic aci ter % nmet haerylic acid ester which has a
strai ght - ch 1r1%W?W$ @pWQQHﬁ ehFetA iR TGO TAS3M9 :at ons as a si de

chain, 20 |n AL% AT 5eshR - dllied 0 Abcdde O iyl Gty fon gher ein

the side-chain nrystalliz |pol polynmer hag a nolecular weig of “abut
2.000 to abtRkpBR@DOLs Tto (Peremeayhedmor kpi ece retai ner according to

claim6, 25 ( aggﬁéi C ition co ns_a tackifier in an
anount of abou}tmfoq%{% {;}gou /o".'%l ﬁ%ﬂf é‘-]'aﬁﬁj] Pvﬂ%‘? diirshesi veness of
t he aslhesi \mmumgethsammek inghdorrce. is decreased by
nore than about 90% when heated above about 50C. with respect to the 30

adhesi veness whéh SRENG dFegsurscsepsitinroeihesivs bepee ed0n a 32/ 1

9. A workpigck "efcd ¥ a6 Ydfigurt o claim6, wherein the adhesive
conmposi tion exhibits sufficient tackiness with respect to a workpiece in a

t enper at ure r angRiEERiZefilemkral0Qressure-sensitive adhesive layer
comprises an adhesilve composition,

10 the adhesive composition containing a pressure-
sensitive adhesive and a side-chain crystallizable polymer
so that the side-chaln crystallizable polymer is present in
an amount of about 1% to about 30% by weight based on the
adhesive composition, and

15 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_,

20 in an amount of about 10% to about 30% by weight. and

7. {(Amended) A workpiece retainer according to claim 6,
25 [wherein the adhesive composition contalns a tackifier
in an amount of about 10% to about 30% by weight; and}

wherein adhesiveness of the adhesive composition.

mﬂﬂﬁurﬁd;hXJiJumiLing_fgxgeL 1s decreased by more than about
90% when heated above about 50°C,_with respect to the .
30 adhesiveness when measured at 25°C.

8. [CANCELED]



- 33 fromroomtenperature to about 45C, and is easily peeled off the

wor kpi ece above 50C. 10. A workpiece retainer according to claim®6, wherein
the 5 side-chain crystallizable polynmer has a nelting point which occurs
within a tenperature range narrower than about 15C. 11. A r
attachi ng/ detachi ng a workpi ece retainer according to cla?ﬁ$%98n§gfg3%a
base plate of a polishing machine, 10 conprising the steps of: attaching
the workpiece retainer to at |east one of the workplace and the base plate
of the polishing machine maintained at tenperature T1l; and detaching the
wor kpi ece fromthe base plate by heating 15 the workpi ece retainer at
tenperature T2 which is higher than tenperature Ti. 23 Septenber 2002
ABSTRACT TI TLE : WORKPI ECE RETAI NER AND MERAED -FOR ATTACH NG DETACHI NG
WORKPI ECE BY USI NG THE SAME [ Problem) To provide a workpi ece retainer which
al | ows a wor i éc aonkpdainer eeiedtieselatcaidingt #B! ¥1E9md gbase plate of a
pol i shing machi ne b tqghtine of polishing the workpiece, and yet allows
for easy detachneRt of ThdhfoRehesdyer compoRdtbaneephdbed tat sUFE iigiE of
peeling the tackipessewdth + he ,poli shing nmachi ne, w thout
requiring washing with any %ﬁﬁ%%ﬁggr jéérﬁ% iébpvﬁﬁ@ggﬁﬁ&}‘éﬁe range
surfactants; and a nethod for attaching/detaching a workpiece by using the
wor kpi ece retainer. [Means for Solving the Problem A workpiece retainer
conpri sing an adhesive conposition containing a side-chain crystallizable
pol ymer which has a nelting point which occurs within a tenperature range
narrower than 15C and a pressure-sensitive adhesive. The side-chain
crystallizable polyner is present in an amount of 1 to 30 wt % based on the
adhesive conposition, and the side-chain crystallizable polynmer includes
as a mai n conponent thereof an ‘ :



acrylic acid ester and/ or met hacrylic acid ester which has a straight-chain
al kyl group including 16 or nore carbon atons as a side chain. [Selected
Figure] Figure 1

23 September 2002
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from room temperature to about 45°C, and is easily peeled off

the workpiece above 50°C.

10. A workpiece retainer according to claim 6, wherein the
5 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 toclalmé6 to/froma base plate of apolishingmachine,
10 comprising the steps of:
attaching the workplece retailner to at least one of the
workplece and the base plate of the polishing machine
maintained at temperature T1:; and
detaching the workpiece from the base plate by heating
15 the workpiece retalner at temperature T2 which 1s higher than

temperature T1.





