1 e3eJ$@T) . t t 2 9 AU.G 2002 ENERGY BEAM CURABLE HYDROPHI LI C PRESSURE
SENSI Tl VE ADHESI VE COVPGOSI TI ON AND USE THEREOF FI ELD OF THE | NVENTI ON The

present invention relates to an energy beam curabl e hydrophigiaz Aw}w
sensitive adhesive conposition and a use thereof. Mre parti arly,

presen reI ates to a pressure sensitive adhesive conposition
sui ta‘mmﬁ\%m\m n a wafer surface protective pressure sensitive adhesive
sheet used for protecting q_circuit pattern formed on a wafer
surface f 7o grl ndi ng dust, etc. during grinding of the back of the wafer
BACKGROUND OF THE | NVENTI ON Pattern is formed on a surface of a wafer of
sem conduct or such as silicon or ga:!iﬂglarsenide by, for exanple, the
etching or liftoff nethod. The wafe ing pattern formed on the surface
generally has its patterned surface covered with a pressure sensitive
Sdhesi ve' shecENEREY Ewmﬁnmﬁomlwwq& SEHSTEBI shed by
nmeans of, for exanple, a grinder. The first object of grinding the back of
the patterned waf er ABHESLYR PRSI ENN AND THEREOFmy occur on the
back ., 2 9 AUG 2002 2 of the wafer at the etching step. The second
object of grinding the wafer back is to regulate the thickness of the wafer
havi ng pattern forned thereon. The grlndlng of the back of the wafer having
pattern formed on its surfalF8ELE , WRTL@NWwashi ng t he waf er back
with purified water in order to renove
The present invention relates to an energy beam

curable hydrophilic pressure sensitive adhesive
composition and a use thereof. More particularly, the
present invention relates to a pressure sensitive
adhesive composition suitable for use in a wafer surface
protective pressure sensitive adhesive sheet which is
used for protecting a circuit pattern formed on a wafer

surface from grinding dust, etc. during grinding of the

back of the wafer.

BACKGR F _THE INVENTION

Pattern is formed on a surface of a wafer of
semiconductor such as silicon or gallium arsenide by,
for example, the etching or liftoff method. The wafer
having pattern formed on the surface generally has its
patterned surface covered with a pressure sensitive
adhesive sheet and, in that form, the back of the wafer
is polished by means of, for example, a grinder. The
first object of grinding the back of the patterned wafer

is to remove any oxide layer which may occur on the back
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dust® r ai sed by grinding and heat generated during the grinding. Before the
grinding of the wafer back is conducted, the pressure sensitive adhesive
sheet (surface protective sheet) is stuck to the wafer surface so that t he
pattern forned on the wafer surface is protected frontgrin % Qﬂ
washi ng water for grinding. This type of pressure sensitive adhe5|v eet
is, for exanple, f : a hydrophilic one such as pressure sensitive adhesive
sheet of Japanese Patent Lai d-open fublication No. 62(1987)-101678 using a
pressure sensitive adhesive containing a nonionic surfactant or pressure
sensitive adhesive sheet of Japanese Patent Publication No. 5(1993)-77284

Lo 00, 18 s eLbel) g s we sy e Suspatighnider e

conpletion of the grinding, is directly peel ed

surface caused; by %&Sﬁgfgrlsg skt Lyecadbesivecemonaniaatas, gl Ly be

Leaned by mas Ihg Wt r wat er ] gt andepergy
Japanese PhrenRres TR pRERHES, FERRLE HEeRERE 07 30 “uni ch. after the
conpl eti on of @ﬁg gihgghggof'é érgggha%ngﬁ%tQa ggrggvgﬁﬁns to t hereby

extrenely reducet i VE s reng at traces of

pressure nsiti.ve a heS|v mnul not . renai peelln of t he

pressure g%ﬁgefpvgogﬁﬁ gﬁeEPr ﬁf?hﬁugﬁoPﬁgggggvgﬁfg% Y?% of pressure

sensitive dhesi.ve he ts r mafg aack rlmdlng havg aﬁ ﬁrlately been
Bl ig aeg o]

enpl oyed vW@ﬁﬁBf Vé§ eBPfv arat Er?EtP €Eng® Ffornmity with

encount er ed condltlon .ener gy am cur abl e syre,sensjtive adhesive
sheet mhléHSEXHPB?FQ BBFH P8 glg%aﬁcgeaer sd*during ehe

grinding. Before the grinding of the wafer back is
conducted, the pressure sensitive adhesive sheet
(surface protective sheet) is stuck to the wafer surface
so that the pattern formed on the wafer surface is
protected from grinding dust and washing water for
grinding.

This type of pressure sensitive adhesive sheet is,
for example,

a hydrophilic one such as pressure sensitive
adhesive sheet of Japanese Patent Laid-open Publication
No. 62(1987)-101678 using a pressure sensitive adhesive
containing a nonionic surfactant or pressure sensitive
adhesive sheet of Japanese Patent Publication No.
5(1993)-77284 using a water swellable pressure sensitive
adhesive, which, after the completion of the grinding,
is directly peeled so that the stain on wafer surface
caused by pressure sensitive adhesive components can

easily be removed by washing with purified water; and



thestinme of peeling of pressure sensitive adhesive sheet and is free from
breaki ng the wafer would increasingly be demanded in the future in
accordance with the increase of the dianeter of the wafer and the reduction
of the thickness of the wafer. However, this energy bean1ch%bp¢J@r ur e
sensitive adhesive has not water washability. Thus, the problem wou e
encountered such that, when a residual pressure sensitive adhesive renains
on a wafer surface for sone reason (e. g., shortage in quantity of energy
beans applied at the tine of irradi-ati on therewth; ~r i 29 AU G 2002 4
abnormal Iy high tenperature caused by excess irradiation; energy beam
irradiation deficiency attributed to the clinging of grinding dust raised
at the tine ofamedrerddiea iqwiialjomne tducts @ pressfuntehe sheet; poor
cohesive strength of the pressure sensitive adhesive; nonuniformty of the
conposi tisnsitive pikssive steeti tdiscladwdiie Jaganese tHatarasi dual
pressure sensitive adhesive cannot be renoved by water washing. Therefore,
when convimsntd-esaén ebald hicdeton N alf €99 @223 Sendiiidhe afitasi ve remai ns
on a wafer surface, it is common practice to conduct washing with an

or gani ¢ sohe etwmpléatson hofevark deindies, | Dorivmedidtdd amtdihe vi ewpoi nt of ,
for exanple, environnental protection. OBJECT OF THE INVENTION It is an

obj ect of eh&egpresant tovehérely taxravelle fe@iesStlie sdnsdivee adhesive
conposition suitable for use in a wafer surface protective sheet which, at

the tine strehytHi 06 Gheawnbdersbatkat i Sraces ¢ preifatet he circuit
pattern fornmed on the wafer surface fromgrinding dust, etc. It is another

\obj ect of sbh8ipieeeAEhERYEA HON1AONHE OX¥EHLIR BVESSHBEN SB8s] ihyeoadhesi ve
conposition suitable for use in a wafer surface protective sheet,
the pressure sensitive adhesive sheet.

Although the above two types of pressure sensitive
adhesive sheets for wafer back grinding have
appropriately been employed in view of the respective
characteristics and in conformity with encountered
conditions, an energy beam curable pressure sensitive
adhesive sheet which exhibits low peeling resistance at
the time of peeling of pressure sensitive adhesive sheet
and is free from breaking the wafer would increasingly
be demanded in the future in accordance with the
increase of the diameter of the wafer and the reduction
of the thickness of the wafer.

However, this energy beam curable pressure
sensitive adhesive has not water washability. Thus, the
problem would be encountered such that, when a residual
pressure sensitive adhesive remains on a wafer surface
for some reason (e.g., shortage in quantity of energy

beams applied at the time of irradiation therewith;



2 9'A U G 2002 5 which, even if remaining on a wafer surface after the
peeling of the pressure sensitive adhesive sheet, can easily be renoved by
washing with water. SUMMARY OF THE | NVENTI ON The energy beam curabl e
hydrophilic pressure t sensitive adhesive conposition of t p

i nvention conprises a polynmer (A) having an energy bean1po?§%ﬂéﬁ&§@mgzbroup
and an acid group and a neutralizer (B) . In this energy beam curable
hydrophilic pressure sensitive adhg§ive conposition, it is preferred that

the polyner (A) be a polymer having a side chain of an energy beam
pol yneri zabl e group, obtained by reacting an acrylic copolymer (Al) having

nononer unjts co

ener gy bedRPpETH

ai pni.ng functional groups wth a conpound (A2) containing
Vi BifPe SGRBESA5HICACoNEEE: PYORRCPESCLi ve w th t he

functional, graqups, all or sone of the functionagﬁgroups bei ng acid groups,

wherei n attrFesdetions SRemey RerpR draghdatder A

CERESYol ymer (A) even

after the reaction of the acrylic copolyner (Al) with the conpound ( A2 )

I n particaitdribukedadioyithe iogimer ofAgr imaingg dusE FBaA6REr atnit s
containing functional groups is preferably a polynmer obtained by

pol yneri zithg &ime of waferbackoex igdiag vt dble suntawer ofathecont ai ni ng
an acid group and anot her nononer (a2) that is copolynerizable wth the
pol yner i zaheetyormmr adwsiive mErssiathyradfuthe tpriessegige seasiyipreef erred
that the copol yneri zabl e ot her nononmer (a2) be a conpound represented by

t he for nulaghegivwe @oDuxsl tgmi HyORt]) the CRInpositsion edcithef X, X2 and X3

i ndependent |y

pressure sensitive adhesive; etc.), the residual

pressure sensitive adhesive cannot be removed by water

washing.

Therefore, when conventional energy beam

curable pressure sensitive adhesive remains on a wafer

surface,

it is common practice to conduct washing with

an organic solvent. This, however, requires improvement

from the viewpoint of, for example, environmental

protection.

BJECT OF THE T NTION

It is an object of the present invention to provide

a pressure sensitive adhesive composition suitable for

use in a wafer surface protective sheet which, at the

time of grinding of a wafer back, is used to protect the

circuit pattern formed on the wafer surface from

grinding dust, etc.

It is another object of the present invention to

provide a pressure sensitive adhesive composition

suitable for use in a wafer surface protective sheet,



represents hydrogen or a methyl group; Rl represents a dival ent hydrocarbon
group having 2 to 12 carbon atons; R2 represents a hydrocarbon group having
1 to 10 carbon atons; and n is an integer of 1 to 10. The ﬁfgr%¥ ge m
curabl e hydrophilic pressure sensitive adhesive conpositio f M gﬂ@gent
invention preferably conprises a photopol ynerization initiator (C in
addition to the above conponents. The pressure sensitive adhesive sheet of
the present invention conprises a sybstrate and, superinposed thereon, a
pressure sensitive adhesive |ayer conposed of the above pressure sensitive
adhesi ve r 2 0 AU G 2002 conposition. The pressure sensitive adhesive
sheet is @ﬁ r abl din wafer rocess g Thi_s gsure sensitive
adhesi ve ¥R&etj 8V FeF r RETg1BLed ﬂ ?h%aé? n8PR§26E 2REehatReof a wafer,
whi ch conprrses the steps of: sticking the pressure sensitive adhesive
sheet to Ree ﬁ&gtQﬁnEHemBFéﬁssﬁﬁf56351§hﬁegﬁﬁhéﬁh§etﬁBeBECkC%$ t he waf er
whil e feeding_water thereonto. The pressure sensitive adhesive conposition
of the pr&3EALYi ReekePONefob¥eyaebingt WikheWgfebeam curability and
hydrophilicity. Therefore, the adhesive strength is sharply reduced by the
irradiation with energy beans to thereby enable easily peeling the pressure
sensitive adhesi ve sheet fronran adherend. Further, the conposition of the
pressure sensitive adhesi 3 Oud fhe pressure sensitive
adhesive is excellent in terns of cohesrve strength so that the pressure
sensi tive adhedhee edeegyndteame cairabde biydraihdlsied pewsksace at the tine of
peeling of the pressure sensitive adhesive sheet. Still further, .even when
t he pressuwenssidrisi¢ iadhemdiives icoppositiion of dheaghesamt swreatdohor sone
reason, the residual pressure sensitive adhesive can easily be renoved by
washi ng widdmpueilssss a polymer (A) having an energy beam

polymerizable group and an acid group and a neutralizer
(B) .

In this energy beam curable hydrophilic pressure
sensitive adhesive composition, it is preferred that the
polymer (A) be a polymer having a side chain of an
energy beam polymerizable group, obtained by reacting an
acrylic copolymer (Al) having monomer units containing
functional groups with a compound (A2) containing energy
beam polymerizable group and a substituent reactive with
the functional groups, all or some of the functional
groups being acid groups, wherein at least some of the
acid groups remain in the polymer (A) even after the
reaction of the acrylic copolymer (Al) with the compound
(Aa2) .

In particular, the acrylic copolymer (Al) having
the monomer units containing functional groups is

preferably a polymer obtained by polymerizing a



2 9 AU G 2002 s DETAI LED DESCRI PTI ON OF THE | NVENTI ON The energy beam
curabl e hydrophilic pressure sensitive adhesive conposition and use thereof
according to the present invention will be described in detail below The
energy beam curabl e hydrophilic pressure - sensitive adhestg zgggozg Hon
of the present invention conprises a polyner (A) having an ene b

pol yneri zabl e group and an acid group and a neutralizer (B). The individual
conponents will be described with exanples below. (A) polyner having an
ener gy beam pol yneri zabl e group, and an acid group The polynmer (A) is a

pol ymer having a repeating unit that contains an energy beam pol yneri zabl e
group and a_repeating unit that contains an,acid grouyp. The energy beam
ponneriz&BﬂEmGF&ﬁﬁb&§,mPBPméfaﬁﬁﬁé,canEQFBbﬁgtﬁncﬁ?b ngHSEBI @%ond gr oup,
a carbon to carbon triple bond group or an_epoxy group., A carbon to carbon
doubl e boR&OFHEHp MRopYEaT degh| Fhasphsy sapotnmerdzabeodpthistheor exanple, a
carboxyl group. This carboxyl group may be one derived froman acid

anhydr i de PoRymerdizahiliee memopnesr CORLaimingoAradngnevrenl y t he above
repeating units but also other various repeating units 2 9 AU G 2002 9
as long as thedd& dre armeditflily brefereredhithat thet bepplementzahlention. In
the polyner (A), the repeating unit containing the energy beam

pol yner i za$iherymmpprieyr plad)etsblay compoainde d epresengedubly the0. 1 to 60 nol d,
still preferably 0.5 to 50 nold, and especially preferably 1.0 - to 30
mol d; the fraspmslta:ng unit containing the acid group is preferably contained
in an anount of 0.05 to 50 nold, still preferably 0.1 to 40 nold, and
iespecial |l y

Xl

/ AN
x3 CO - (OR}Y), - OR?

wherein each of X!, X2 and X3 independently
represents hydrogen or a methyl group; R! represents a
divalent hydrocarbon group having 2 to 12 carbon atoms;
R2 represents a hydrocarbon group having 1 to 10 carbon
atoms; and n is an integer of 1 to 10.

The energy beam curable hydrophilic pressure
sensitive adhesive composition of the present invention
preferably comprises a photopolymerization initiator (C)
in addition to the above components.

The pressure sensitive adhesive sheet of the
present invention comprises a substrate and,
superimposed thereon, a pressure sensitive adhesive

layer composed of the above pressure sensitive adhesive



prgferably 0.5 to 20 nold; and the other repeating units are preferably
contained in an anobunt of 0 to 99.85 nol~, still preferably 0 to 99.4 nold,

and especially preferably 50 to 98.5 nold based on the Bgzﬁ: | ar _anount
Al 280

(100 nold) of the repeating unit containing the energy
group, the repeating unit containing the acid group and

zabl e
t he ot her repeating

units. The above polynmer (A) is obtained, for exanple, by reacting an
acrylic copol yner (Al) having nono unit containing functional group with
a conmpound (A2) containing energy be€am pol yneri zabl e group and a
substituent reactive with the functional group. All or sone of the nononer
units containing tunctionalpgrougs contai,n,acid_groups as the, functional

group. At SPERSE1IESRE -of TRRePREFH

yPogEEsSHEhEenatRes hee poingekrig A) even 2

9 AU G 2002 Q after the reaction of the acrylic copolymer (Al) with the
conpound PASEeraRd YpYisere iz YBEErBKeFEESABHEt ai ni ng acid groups as the

functional group (al) is a nononmer having in its nolecu
doubl e bond andﬁ@ﬁ

e a polynerizable

eFsyrsusensdkiye getye gheep &Ad is preferably

sel ected from - anmong unsaturated conpounds containi ng carboxyl group.
Speci fi c ®@rafsredlyr uses dims &her srdadiogpedndbecbacki afng wafbuxyl group

i nclude acrylic acid, nethacrylic acid, crotonic acid,

taconic acid,

mal ef i ¢ aeihd,cH Wt ses dharstegskwfi:t aconi ¢ aci ds, nonoal kyl mal ei ¢

aci ds, nonoal kyl fumaric acids and the |ike. Mreover, the introduction of a
car boxyl group stidkisigdiharmrggiurears s idfifvec tethelsy vpoksheeti Long mal ef i ¢
anhydri de and hydrol yzi ng the obtai ned pol yner. These pol yneri zabl e

nononer s gttt miend) wafext isondlaay,oemday be used either
conbi nati on. The acrylic copolymer (Al) conprises the st

individually or in
ructural units

derived from t heriabibivey pdbe rierclz adfl el naferr odritla ificegliag dageaup (al ) as

essential units and may further conprise the structural
t he ot her themwsmitda2) that is copol ynerizable with the
nmononer (al) containing acid group.

units derived from
pol ymeri zabl e

The pressure sensitive adhesive composition of the

present invention possesses both energy beam curability

and hydrophilicity. Therefore, the adhesive strength is

sharply reduced by the irradiation with energy

beams to

thereby enable easily peeling the pressure sensitive:-

adhesive sheet from an adherend. Further, the

composition of the pressure sensitive adhesive

is

homogeneous and the pressure sensitive adhesive is

excellent in terms of cohesive strength, so that the

pressure sensitive adhesive does not remain on the

adherend surface at the time of peeling of the pressure

sensitive adhesive sheet. Still further, even when the

pressure sensitive adhesive remains on an adherend

surface for some reason, the residual pressure sensitive

adhesive can easily be removed by washing with water.



Al t hough various nononers can be used without any particular limtation as
the ot her nononer (a2) that is 2 9 AU G 2002 11 copolynerizable with the
above pol yneri zabl e nononmer containing acid group (al) as long as they are
conpounds having at |east one polynerizable carbon to carbon double bond,

it is preferred to enpl oy~t he conpounds represented by the X1
X2 CCC XCO _ ~OR1 }n OR2 In the formula, each of X, ggQWQQT;ZﬂUZ

|ndependently represents hydrogen og a methyl group, preferably hydr ogen. n
is an integer of 1 to 10, preferably an integer of 1 to 4. Rl represents a
di val ent hydrocarbon group having 2 | to 12 carbon atons, preferably an

al kyl ene group havi ne, n-propyl ene,

i sopropyl ene, n- butB]ngu]éltlgPEB%%é% Mﬁ%ﬁr@é@é@c but yl ene or
n-pentyl ene. O these, ethylene Iene but Iene and tert-butyl ene
are preferabl y (8§ 5T %h eSPOGHrRE RZ QﬁPQQ&EP ﬁﬁﬁPS@arbon group
having 1 to 1Q carbon_atqns, preferably an al kyl % oup having 1 to & carbon
at ons suclF<E$ Vﬁyladh@tsﬁﬂe CRMBPE AR Oy §86r Y§¢ thergof gGcorddpg 12
n-butyl, iso-butyl, tert-butyl, sec-butyl, n- entyl i so-pentyl, neopentyl
or n-hexylto &he W%e%t’-ﬁ‘ﬂentétoﬁyf"’llﬁ \éﬁoﬁ‘f—mr ibedyispgdetadlput yi |

i so-butyl and tert-butyl are preferably used as the group R2. Accordlngly
an especi &94¥referred exanpl e of the

The energy beam curable hydrophilic pressure
sensitive adhesive composition of the present invention
comprises a polymer (A) having an energy beam

polymerizable group and an acid group and a neutralizer

(B). The individual components will be described with

examples below.
olymer having an ener beam polymerizable grou
and an acid group

The polymer (A) is a polymer having a repeating
unit that contains an energy beam polymerizable group
and a repeating unit that contains an acid group. The
energy beam polymerizable group is, for example, a
carbon to carbon double bond group, a carbon to carbon
triple bond group or an epoxy group. A carbon to carbon
double bond group is preferably employed. The acid
group is, for example, a carboxyl group. This carboxyl
group may be one derived from an acid anhydride.
Further, the polymer (A) may contain not only the above

repeating units but also other various repeating units



( 5 nmonpner (a2) for use in the present invention is an al koxy group
containing (neth)acrylic ester such as 2 nethoxyethyl (meth)acryl ate,

2- et hoxyet hyl (meth)acrylate, 3-nmethoxybutyl (meth)acrylate, 2 butoxyethyl
(meth)acryl ate, nethoxydiethyl ene glycol (nmeth)acrylat Qr

et hoxydi et hyl ene glycol (neth)acrylate. These (neth)acr&l cAéiGeZ@UZ
cont ai ni ng al koxy group can be used either individually or in conbination.
In addition to the above (neth)acrylg c esters containing al koxy group,
(meth)acrylic esters of alkyl having 1 to 18 carbon atonms can be used as

t he mononer (a2). V~lhen a nononer containing a functional group other than

the acid goyBntSadsefleb@ alBenBRNANRE €B2) crbhEpiUBE! ?@nehegrloup ot her

than the acid group can be Intr in the copol yner

functi ona LRUR 9LRenLtiRagn the acid group can be used in the reaction with
t he bel o c#?beg c%ﬁpound (A2) contalnlng ener gy beam pol yneri zabl e

group. The nnnqﬂpr GO %ﬁ egg(gghe h?ﬁ o %%lég &Hﬁ%t'gﬂiglﬁﬁﬁ§p t hat

contains the functlon roup grou noner havi ng

inits nolecul e a nerlz bl e dou e bond and nct nal group such as
a hydroxyF ro&ﬁr aﬁWhg 3#@&5128 JﬁbgFCWﬁiéﬁ gﬁ?# 8% Xb or an epoxy

domounds EHRER ‘?%b”po%’a,“”a%?oaa%”%?e et déﬁ%as%ﬁglﬁﬂf’s“ﬂiﬁéﬁéft =
Compounds RESHERTH %r}’al%%?%ﬁﬁ "oy Cﬁf@%&@' BRIt i-dt .
et bacr y! i ST RS ARG B (R S CHoARE SRR Nl ng.
2" noet t (3 t%%ﬁrm R G PR I T () oSl S N
nmet hyl am noelffl (l[rée é}% alt):lryl an déao 46)en(l:(|){éc ﬁ(g sleescfatlf he unsat ur at ed
conmounds p ably 0 ' P Y

preferably 0.5 to 20 mol%; and the other repeating units

are preferably contained in an amount of 0 to 99.85

mol%, still preferably 0 to 99.4 mol%, and especially

preferably 50 to 98.5 mol% based on the total molar

amount (100 mol%) of the repeating unit containing the

energy beam polymerizable group, the repeating unit
{ containing the acid group and the other repeating units.

The above polymer (A) is obtained, for example, by
reacting an acrylic copolymer (Al) having monomer unit
containing functional group with a compound (A2)
containing energy beam polymerizable group and a
substituent reactive with the functional group. All or
some of the monomer units containing functional groups

contain acid groups as the functional group. At least

some of the acid groups remain in the polymer (A) even



cont ai ni ng expoxy group include glycidyl (nmeth)acrylate and (neth)acryl ates
containing alicyclic epoxy group. Further, the copolyner (A) my be
prepared fromthe above nonomers plus a small anmount (for exanple, 10~ by
wei ght or less, preferably 5~ by weight or less) of vinyl formate, vinyl
acetate, styrene, acrylam de, N, Ndi met hyl am noet hyl (rret%?a%MEaQQ ZN, N 2
9 Au ~ zooz 14 di net hyl am noet hyl (net h) acryl am de, acryloni e p t he
like. The ratio of the polynerizabljggnmononmer (al) containing acid group to
t he nononer (a2) that is copolynerizable with nononer (al) (nolar ratio of
nononer (al)/nonomer (a2)) in the copolyner (Al) for use - in the present
i nvention 7 fr : il fecaply from
111000 0 FFEE TR LSRR, o Tt ANEVIAS, 2opoliiey (BIT E5ER ) ot Ty
pr ef er abl Xﬂér}g’ﬁﬁﬂf‘{“ﬁn&%t housand to 2 million, still preferably from 50
1.

t housand to on.  'The copol yner (Al) for use in the present

i nvention can bfheo% i ibyabg.%g?:{]o\ﬁ%?t{érﬂé&tg{lgﬁ \ég:ti&?|§¥§§%iszggl e nononer

(al) containing aci roup an €r nononer ol yneri zabl e
with the nonmgr._ (.al) i.n given prqpartion. This copalynmerization is
preferably eo%d% teﬂg%ac]tocﬁfacfu@g (ta&qt he s?olmﬁqoénr?rpéagy i 2 il%ﬁ'. The sol ution
pol yneri zatipon is carried out addi appropriafe amounts of a sol vent
Such as ctMSICRLER 4 SRS o e (aei Gl et grdus
azobi si sobutyronitrile to a m xture_of the abo nonqners (al) and (a2),

agi tating THER i CAEPIRGe TEOR AR 1 BHE S SRRLIAS SO A3&t ur & 1 of
about 30 m nutes and performcg&aa reaction at, 40 to 100C for 1" L 29 AU
G 2002 15 ¥BORE WREILUFRERY.© %‘Hﬁ'ﬁ%r%‘?}“%‘tqﬂlrﬁe‘:"’e’?ﬁﬂ’@ﬁ F508rmer i zat i on,
this solution polynerjzation has such advantages that neither enulsifier

nor thickener i|SPfetERE PFTREPSIRL HiD | WIRIEALS AL IRCUIMMBUNt of i npurity
ions and that the control of_polynerjzation conditfions, and change of

conposi t i oRCBERLRLNG cGRFPBHYL - IHIY nERc tudle RCBEkHF 2kt or ned. Moreover, a
surprising effect is realized such that the polynmer produced by the

sol uti on pBEYRBFEYALFoACES. SEFORONIR 3REQr i heprerREet#e adtd il Gs conpar ed

wi th the polymer produced by the ) .
acid, fumaric acid, monoalkylitaconic acids,

monoalkylmaleic acids, monoalkylfumaric acids and the
like. Moreover, the introduction of a carboxyl group in
the polymer (A) can be effected by polymerizing maleic
anhydride and hydrolyzing the obtained polymer.

These polymerizable monomers containing functional
group may be used either ‘individually or in combination.

The acrylic copolymer (Al) comprises the structural
units derived from the above polymerizable monomer
containing acid group (al) as essential units and may
further comprise the structural units derived from the
other monomer (a2) that is copolymerizable with the
polymerizable monomer (al) containing acid group.

Although various monomers can be used without any

particular limitation as the other monomer (a2) that is



enmul si on pol yneri zation. The above copol yners (Al) can be used either
individually or in conbination. The polyner (A) is obtained by reacting the
above copol yner (Al) with the energy beam pol ynmerizable group < <

cont ai ni ng conpound (A2) having a substituent which r,ﬁgct mgﬂg
functional group such as an acid group contained in t égé (Al). The

conpound (A2) containing energy beam pol yneri zabl e group contains a
substituent which can react with t?q functional group (such as an acid
group) of the acrylic copolynmer (Al). This substituent is various dependi ng
on the type of the above functional group. For exanple, when the functional

i t |t t i f d 29
%L"éﬂbéﬁaﬁxﬁgﬂééka%ﬁléﬁIg?gﬁéIh?I%%%ye SIS AR imedoRiRien ( he
functi onal LQuR.is gnlno or ,a fubst%tuted am no %%ou t he substituent
i's prefer?gg B9 ﬁcﬁ 089 SHBt 4231 BB oPIYHAS| YRRt i ona

i th tit dt b I
hydroxyl BPSE gé&gﬁ HBE: PPecRpLYLer LERhLE; AREDPT Se? Shthecu o of 0

d t b I bl e th 1to 5,
ool or abl JOTLE BoBrar OF BBaREEGRREN BaLFEPYPE. bae S aMBaHS nog | n evary.
I I f d t ai b I bl
Eeanpl es GEPEARERbRE Harby BOXMIGTyor L aabl o Gf oupe. fa nent Lonod

her ei nbefore, include a carbon to carbon double bond group, a carbon to
carbon triple bond group and an epoxy group. O these, a carbon to carbon
‘doubl e borrd group is preferﬁ@d Spexi fi c exanpl es o~ the above conpounds
{A2) containing the above eney y Heam pol ymeri zabl e group incl ude:

met hacr yl oyl oxyet hyl isocyana ta- isopropenyl a, , oc-di net hyl benzyl

i socyanat e, methacryl oyl |sg§;anatacén > psocyanate; acryl oyl

nonoi socyanat e conpounds each obtai heéd Dy feacting a diisocyanate or

pol yi socyanat e conpound with

In the formula, each of X!, X2 and X3 independently
represents hydrogen or a methyl group, preferably
hydrogen.

n is an integer of 1 to 10, preferably an integer
of 1 to 4.

Rl represents a divalent hydrocarbon group having 2
to 12 carbon atoms, preferably an alkylene group having
2 to 5 carbon atoms such as ethylene, n-propylene,
isopropylene, n-butylene, isobutylene, tert-butylene,
sec-butylene or n-pentylene.

Of these, ethylene, n-propylene, n-butylene and
tert-butylene are preferably used as the group RL.

R2 represents a hydrocarbon group having 1 to 10
carbon atoms, preferably an alkyl group having 1 to 6

carbon atoms such as methyl, ethyl, n-propyl, isopropyl,



hydr oxyet hyl (neth)acryl ate; 2 9 AU G 2002 m acryl oyl nonoi socyanat e
conpounds each obtained by reacting together a diisocyanate or

pol yi socyanat e conpound, a pol yol conpound and hydroxyet hyl (rneth)acryl ate;
glycidyl (neth)acrylate; (nmeth)acrylates containing alicyclic epoxy group;

- urethane (neth)acryl ates contai ni ng epoxy group; (netdqha
cont ai ni ng hydroxyl group; and (neth)acrylic acid. In éggdzgﬂﬁﬁgﬁﬁZe
reaction between the acrylic copolyper (Al) and the conpound (A2)

cont ai ni ng energy beam pol ynerizabl e group, appropriate selection is nade
taking into account the reactivity of the substituent contained in the

conound (AZ taipin r ¢ |y, 15@€I C the acid group

or ot her @ﬁ%’é ?gha}gbgp%‘ﬁ con %ﬁ%?lﬁfi hée@%cry %’ %%ﬁ/ﬁgg’ {Al). For

exanmple, the._r hon N, & hydrooxyl . group and an isocyanate group is
188-hERFkY p IR AEENL o i

general | y"conduc room ture under atnospheric pressure
over a period out 24 S, Thi eaction or.,exanple,.is effected in a
sol ution such QE gﬁethywe§%¥}at%éé%iUt?aﬂr?ﬂyihelﬁ?éggﬂeglofné cat al yst
such as djbutyltin |aurate riethyl am ne,

NN NN PRE armsBRy PUEY S aRan bRF BAPREY br 872 APHRESERPLY cPBES, 352] oct ane.

~J ~1U G 2?2 002 On the other hand, the reaction between a carboxyl group
and an ep5§§ §roup PS'generaIIy conducted at tenperatures ranging fromroom
tenperature to _about_ 12Q0C under atnpspheric pressure over a period of about
24 hrs In thi s?ERECLBALYa é&tﬁﬁ?@?légéﬁ REeherzet sxemRAtnel Sheammmoni um
salt or a netal catalyst is used. - As a result, the functional group
‘present i MOpREeE] d@20hdicx ¥Fet AR SBPyPresSeBSoRYERtLAR) 1Fe8Bts with the
substituent _of the compound (A2) containi ng_energy bean1gglynerizable

group, so 2Pt 19 Bt CHP LB RAPEO I (PRER) 2EEYEA 16 685 s SMEEY 8§uéead in t he

side chain of the acrylic copolyner (Al), thereby obtaining the
methoxyethyl (meth)acrylate, 2-ethoxyethyl

(meth)acrylate, 3-methoxybutyl (meth)acrylate, 2-
butoxyethyl (meth)acrylate, methoxydiethylene glycol
(meth)acrylate or ethoxydiethylene glycol

{meth) acrylate.

These (meth)acrylic esters containing alkoxy group
can be used either individually or in combination.

In addition to the above (meth)acrylic esters
containing alkoxy group, (meth)acrylic esters of alkyl
having 1 to 18 carbon atoms can be used as the monomer
(a2). When a monomer containing a functional group
other than the acid group is used for the monomers (a2),
the functional group other than the acid group can be
introduced in the copolymer (Al). This functional group
other than the acid group can be used in the reaction
with the below described compound (A2) containing energy

beam polymerizable group. The monomer containing



polymer (A). The nol ecul ar weight (weight average) of the polymer (A) is
preferably in the range of 20 thousand to i - 3 mllion, still preferably
50 thousand to 2 million, and especially preferably 60 thousand to 1.8
mllion. The glass transition tenperature of the polynmer (A) is generally

up to 20C, preferably about -70 to OC. The polyner (A ﬁzgizﬂjg Zﬂg rence
at ordinary tenperature (23C) . This polyner (A) contai g beam

pol ynmeri zabl e group, so that the i{ radi ation with energy beanms causes the
polynmer (A) to undergo pol yneri zat én and curing with the result that the
adherence thereof is 2 9 AU G 2002 19 | ost. Further t he above-nenti oned
anmount of acid group remains in the p olyneroé (B) neutrallzer The
neut ral i Ze&mgB)onal |Feelr chrtutetFENS oHRe upaticeRal HEra#® d groups such
as carboxyl groups which remain in the above polynmer (A) so as to inpart -
hydr ophi | pehey thamatie aeldigrewy 19 @ Heopemgrerayimy Makitky into account
ionic inpurities which are detrinental to the wafer or other adherend, it
i s prefermeliechbe a m@hwwgnuzmblec@mublﬁ|hgnén§n@fanﬁw@¢§19m@lhalogens in
its nol ecule be used as the neutralizer (B). -Although various basic
conpoundsgrawp beuehphsyadhydnesupit graved an sunbsei gueed. a#i nes are
preferably used in the present invention. O them water sol uble am ne
conpoundssabstispeedabhynprgtenpedr ankErxpoglegrofipt he¥rsattunatednpounds
i ncl ude anmoni a, ammor~.iumsalts exhibiting alkalinity and organic am no
conpoundscexpohhtisngoakkahingt iydkoxyexgeplp, apdi tasytaraned such as
nonoet hyl am ne and nonoet hanol am ne; secondary am nes such as di et hyl am ne

and di et hababafidee coh€blindhy apbResgzuop asget prefbyhbli/naxetr agt hanol am ne,
‘N, N-di met hyl f or mani de di et hyl acetal, N, N, N -trinmethylethyl enedi ani ne,

N'”Ethy|dtﬁhﬁamﬁh@mb&ec&ﬁdamnmndlthwkhbﬁbﬂxg&ambne; am no conpounds havi ng
a plurality of nitrogen atons in each nol ecul e, such as ~q~~ ~ 2002 20

di am ne and polsyridiflienexzsinpesand eHed uhsatuia e evigousideh as pyri di ne.
Tri et hanol am ne and N, N-di net hyl fortnam de di ethyl acetal are especially
pref er abl yg#3@d rithd Mdroxyl group include 2-hydroxyethyl
acrylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl
acrylate and 2-hydroxypropyl methacrylate.
Specific examples of the unsaturated comounds
containing amino or substituted amino group include 2-
aminoethyl (meth)acrylate, 2-aminoethyl (meth)acrylamide,
N-methylaminoethyl (meth)acrylate and N-
methylaminoethyl (meth)acrylamide.
Specific examples of the unsaturated comounds
containing expoxy group include glycidyl (meth)acrylate
and (meth)acrylates containing alicyclic epoxy group.
Further, the copolymer (Al) may be prepared from
the above monomers plus a small amount (for example, 10%
by weight or less, preferably 5% by weight or less) of
vinyl formate, vinyl acetate, styrene, acrylamide, N,N-

dimethylaminoethyl (meth)acrylate, N,N-



present, i nventi on. The above neutralizers can be used either individually
or in conbination. The neutralizer (B) is preferably used in an anount of
0.0001 to 1 nol, still preferably 0.001 to 0.7S nol, per nol of acid group
remaining in the above polynmer (A) . The mxing of the polymer (A) with the

neutralizer (B) is conducted, for exanple, by adding t neut ha8r (B)
directly or after dilution with a solvent (e. g., alcongs gﬁJ§§20@2e) to

t he pol yner (A at roomtenperaturq@nd, thereafter, agitating the m xture
at 5to 40C for at least 25 mnutes. As a result, the acid group (e. g.,
carboxyl group) remaining in the polynmer (A) reacts with the neutralizer

(B), so that e.neutraljzer is_brought into the,polyner ( with the
osul ¢t nAEneRBYRORLBRRER EinG B pRrRIABASE, ArevhERiPEH SePr| Bhemart ed.
Thus, the eﬂgrgy beam curabl e hydrophilic pressure sensitive adhesive
conposi ti 0fKEF the present invention is obtained. 2 9 AU G 2002 21 SC1

ohot o~ol yneri zation initiai-cor Wien cyring is conducted by irradiation

with Iight, théPEn&PgyCpRinther RELYMSYFAZEPRE FONEREssiRd) sensitive adhesive
conposition of the present invention can be doped with a,
phot opol yFOPtRAANIEH Beiic JEOMP( EP. thee MgurRe o ad) §BRFNAEI zati on/ curing by
irradiation with - light and the |ight dosage can be reduced by the doping
with the Mgm%@ﬁ%&a wad&h mencaesr (ed). (meday aatdp &fitabl e
phot opol yneri zation initiators )

monomer (al)/monomer (a2)) in the copolymer (Al) for use

¢ in the present invéhéion preferably ranges from 1/5000
to 5/1, still preferably from 1/1000 tq 2/1. The weight
average molecular weight of the copolymer (Al)
preferably ranges from 20 thousand to 2 million, still
preferably from 50 thousand to 1.5 million.

The copolymer (Al) for use in the present invention
can be obtained by copolymerizing the above
polymerizable monomer (al) containing acid group and.
other monomer {(a2) that is copeolymerizable with the
monomer (al) in given proportion. This copolymerization
is preferably conducted according to the solution
polymerization.

The solution polymerization is carried out by
adding appropriate amounts of a solvent such as ethyl
acetate and a polymerization initiator such as
azobisisobutyronitrile to a mixture of the above
monomers (al) and (a2), agitating the mixture under a
stream of nitrogen at room temperature for about 30

minutes and performing a reaction at 40 to 100°C for



i ncl ude 1-hydroxycycl ohexyl phenyl ketone, benzoin, benzoin nethyl ether,
benzoin ethyl ether, benzoin isopropyl ether, benzyl diphenyl sulfide,

t et ramet hyl t hi uram nonosul fi de, azobi si sobutyronitrile, dibenzyl, diacetyl,
(3-chl oroant hraqui none and the like. It is preferred that the

phot opol yneri zation initiator (C) be used in an anount ging fromO0.05 to
15 parts by weight, especially from0.1 to 10 parts by ézf tfb t|||
especially from0.5 to 5 parts by q@jght, per 100 parts by melght of t he
polymer (A). O her conponents Mredver, a crosslinking agent (D) can be
added to the energy beam curabl e hydrophilic pressure sensitive adhesive
conposition of the present in entlon ssjinking agent (D) is used to
partiallyangg ﬁi%ﬁ }ﬁ %§30ve BoFﬁngrfa) ?hg EW%gif ki ng agent (D)

2 9 AUG ? 302 22 u can g& i exang ounds havi ng a

gl yci dyl §Po¥PEr 43 °PDI§ Pe SO uglone88} F §§Ffﬂﬂl % at&Hs such as

neopent yl col dlg cid et her thyl ene dlgl cidyl ether,
bi sphenol & Vy ﬁ@? %GF 6W§35¥%#e iBPﬁcggiFﬁﬁPﬁEr di gl yci dyl
pht hal at e, dlner aC|d d| | yci et her, triglycidyl |socyanurate

di gl ycer oleedes @ G elen%’(}rebidﬁﬁlreﬁétlpggh‘& &FPUBENRE,

N,NN,N-tetra IyC|dyI | enedi am ne, 1, 3-bis(N_N

di gl yci dylla}ﬁ‘-’m}ﬁ?é{ mﬂa%wé}%w&saa\:néhan@ontrol of polymerlzatlon

N, N, N , N tetragl yci dyl di am nodi phenyl net hane; conpounds havi ng an

i socyanat €q¥bifpians iand mhanag of é’o@Poﬁlﬁ@y‘aﬁaﬁt &her §63FtakNng agents such
as tolylene diisocyanate and diphe met hane diisocyanate; nethyl ol
crossl i nkigfgLyawgsht@ans et &as inky mnféw -phMesieovigie| &t ISHEPELE3BLI nki ng
agents; aziridine crosslinking agents and the like. Effecting a parti al
crossllnk|¢@ﬁQﬁtth% A lired (Ychi it Hae medgmerk ipnpdagest byDrEhenabl es
regul ating the peeling strength of obtained pressure sensitive adhesive
conposi t i ose 1wt ken applyper braticn Ue atranmbireshaating i recsiessur e

sensitive adhesive which swells in water w thout being dissolved therein.
The crosslaakiony agerompdyed switleftthalpgloesd produredhduntthef 0. 001 to 1.0
nmol, still preferably 0.01 to I I 2 9 AU G 2002 23 0.75 nol, per nol of
functi onal emqubspomhpohyhenatayiommai ns after the steps of introducing the
ener gy beam pol yneri zable group in the polyner (A) and adding the
neutral i zer theTrertoabdhe popyhemers) (Ehn den poe tusdd yeirheess!| | nked by addi ng
the crosslinking agent (D) as it is or after ' dilution w-.th a sol vent
(e.g., tol umdeviatbylyaeet dhecombisapiopyl al cohol) to the above pressure
sensitive _ adhesive conposition at roomtenperature and agitating

The polymer (A) is obtained by reacting the above

copolymer (Al) with the energy beam polymerizable group

(5 containing compound (A2) having a substituent which
reacts with the functionadl group such as an acid group
contained in the copolymer (Al).

The compound (A2) containing energy beam
polymerizable group contains a substituent which can
react with the functional group (such as an acid group)
of the acrylic copolymer (Al). This substituent is
various depending on the type of the above functional
group. For example, when the functional group is a

hydroxyl or carboxyl group, the substituent is preferred



the mxture at 5 to 40C for at least 5 mnutes. Still further, a water

sol ubl e organic conpound (E) can be added to the pressure sensitive
adhesi ve conposition of the present invention. For exanple, a polyolefin
gl ycol surfactant and a nonionic surfactant can be preferably used as the

wat er sol ubl e organi c conpound (E). Exanpl es of suitabl Zgol @k’fgbﬁ gl ycol
surfactants include pol yethylene glycol alkyl phenyl eth '% 2I ene

gl ycol al kyl ethers, polyethylene gl ycol fatty acid esters and

pol ypr opyl ene gl ycol polyethyl ene gﬁécol et her. Especially, those whose HLB
value is in the range of 8 to 18 are preferably used. It is desirable to
add t he poI efin glycol surfactant in an ano qf about 0.1 to 10 parts
by wei ght, %(s)tbee(ﬁ“‘hllt CYSNIE-NUSERID?2 AW, 1 & B&B‘tes §RE. per 100
parts by weight of pressure sensitive adhesive conp05|t|on Exanples of
sui tabl e n%\%%ﬂ%nasﬁrql?ﬁ{%rﬂt% H AR B YoEpRsRitteDhémiRghenol et her

al kanol am des, pol yoxyethyl ene nonyl phenol ether, polyethylene glycol,

pol yet hy| eFe¥®| athe | SWhsektugnt tife nuedernad siikg ou isecyssavs! e,

di ethyl ene glycol nonobutyl ether, triethylene glycol nononethyl ether,

et hyl ene giyeder dpnerethijfe et Wé?eraﬁdlejlfe{ngnwlglgmp men@but yl et her
acetate can be used as the water sol uble organic conpound. O these,
conpounds BROKYIgIEOURI | tiag pebstivlentoc mrefeprsd tospemiaal |y 150C or

hi gher, are preferred. Further, water soluble polyners can be used as the
wat er sol upteboxgindr hmdp@mbl.QMQMOuganaumﬁsitpmrw@$ can be used as
the water soluble polyner, those capable of exerting surfactant- functions
and pl asti cpnefalhadcinoasergumhlasuh@Iqﬁ)ra:)qnyp@md g{AZolsntarienipref err ed.
Diol and triol type polypropyl ene glycols are especially preferred. These
wat er sol ukhergygheamn pohpnanilgaEy greupr ef erably added in an anount of
about 0.01 to 50 parts by weight, still preferably 0.02 to 20 parts by
wei ght, and opt Fumkhgr(. 05tboS510ppafésablywei ght2 @eerdPlbeant S

polymerizable groups are contained in every molecule of
comound (A2) containing energy beam polymerizable group.

Examples of suitable energy beam polymerizable
groups, as mentioned hereinbefore, include a carbon to
carbon double bond group, a carbon to carbon triple bond
group and an epoxy dgroup. Of these, a carbon to carbon
double bond group is preferred.

Specific examples of the above compounds (A2)
containing the above energy beam polymerizable group
include:

methacryloyloxyethyl isocyanate, meta-isopropenyl-
a,0-dimethylbenzyl isocyanate, methacryloyl isocyanate
and allyl isocyanate;

acryloyl monoisocyanate compounds each obtained by
reacting a diisocyanate or polyisocyanate compound with

hydroxyethyl (meth)acrylate;



by wei ght of pressure sensitive adhesive conposition. z 0. Au ~ zooz 25
The above water sol uble organic conpounds (E) nmay be used either
individually or in conbination. Mreover, an energy beam pol yneri zabl e
conmpound (F) can be added to the pressure sensitive adhesive conposition of
the present invention. The addition of the energy beam pol ynerizabl e
conpound (F) enables pronoting the decrease of adhesiéf ﬁgyﬁgggﬁ ?ffected
upon irradiation with energy beans, ,The energy beam p 9 ¥ g conpound
(F) is a conpound having at | east 5Ze ener gy beam pol yneri zabl e carbon to
carbon double bond in its nol ecul e, which conpound generally has a wei ght

aver age nol ecul ar wei ght of, not greater than 100, 000 referably 100 to
50, 000, still FFEFE%hINPIYFEIY %(90’%99}“5%3 kgfc?dél §% B35, 000 and

can be polynerlzed by irradiatjon with energy beans For exanpl e, energy
beam pol yﬁ%wlzme IRHRRINR i SIIBENRES TJRRMSESFRAMLS aj d- open
Publ i cati on . 60(1985)-196, 956 and Japanese Patent Lai d-open Publication
No. 60( 199@)1192\21:3&13@9@ QY dePnp MR @rscgtmédzamt yter gy beam pol yreri zabl e
conpound &F) Exanpl es of the energy beam pol yneri zabl e conpounds (F)
i ncl ude t frekhhgtoybropane triacrylate, tetranethyl ol methane tetraacryl ate,
pentaerythritol triacrylate, pentaerythritol tetraacrylate,
di pent aeryt hri gbychénbhyweokypernybatceyl at e, di pentaerythritol 2 9 AUG
2002 26 hexaacrylate, 1,4-butylene glycol diacrylate, 1,6 hexanediol
di acryl ate, pol(pethybenglgtgsotodtatnyhat @l aovctomepeikal §yoavai | abl e
oligoester acrylates. In addition to the above acryl at e-based conpounds,
wur'et hane acryl arethased (nethbaerglatasbeonsainangt Bporpeggyubheam
pol yneri zabl e conpound. Urethane acryl ate oligomers can be obtai ned by
reacting an isdmpahaterylates containing hydroxyl group; and

(meth)acrylic acid.

In conducting the reaction between the acrylic
copolymer (Al) and the compound (A2) containing energy
beam polymerizable group, appropriate selection is made
taking into account the reactivity of the substituent
contained in the comound (A2) containing energy beam
polymerizable group and the acid group or other
functional group contained in the acrylic copolymer
(Al) .

For example, the reaction between a hydroxyl group
and an isocyanate group is generally conducted at about
room temperature under atmospheric pressure over a
period of about 24 hrs. This reaction, for example, is
effected in a solution such as an ethyl acetate solution
in the presence of a catalyst such as dibutyltin

laurate, triethylamine, N,N,N',N'-tetramethyl-1,3-

butanediamine or 1,4-diazabicyclo(2,2,2]octane.



term nated urethane prepol yner which is obtained by reacting a polyester or
pol yet her type polyol conpound with a pol yi socyanate conpound such as
2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, 1, 3-xylylene

di i socyanate, 1, 4-xylylene diisocyanate or

di phenyl net hane-4, 4' -dii socyanate with an acrylate or a ;& yl ate havi ng
a hydroxyl group such as 2hydroxyethyl acryl ate, 2-hyerQ§ EM§7002

nmet hacrylate, 2 h dro y xypropyl atmgylate, 2-hydroxypropyl nethacryl ate,

pol yet hyl ene gl ycol acrylate or polyethyl ene glycol nethacrylate. O these
uret hane acryl ates, hydrophilic urethane acryl ate conpounds are preferably

used. For exangheehd'SEREF Sahg, atﬂéoﬂé&étP&ﬁabééﬁe@N 4 easthdig 1t oget her a
(meth)acrylic ester contalning at | east one hydr oxyl group in’ts nolecul e,

an_of gani GrhghyAS@CUANEbEF M uB oL Y SLONLEAFIY! Y6RhuspRRALKY! ether having
one hydroxyl ‘group 02 2 The above pol yet hyl ene gl yco

| kyl | OCH2CH2 OR
ronoal | Bt oA arﬁe{nesﬁ%z,@eﬂéa%%&w Bhoft(T20D)

I's an integer of 3 to 40.

The detal)goRt hsse MERLSEAeH rSiDasg aciyLale sammaNTde B pescr et

in, for eXa apanese ard-open |on 4) - 287260.

In the pregsyre sgnskhlve adh%ﬁbﬁe cogggﬁ} gnsgéPéggbg; gaalnventlon

t he energy bean1poFyner|zaSFe compotn % an anount
of up to L50 garts by wei, i1l preferabl 120 arts by wei ght,
and opti nal'§ up Poa¥38nbgpt§a§§ hpe% Z %Gégﬁﬁgté bV I ght of pol ymer
(A). In these anounts; ghe E%! 5a dheS|ve strengﬁh Q ﬁhned pressure
sensitive adhebFvE £§S Fge EndPf 138ﬁ%s?58u§1 ﬁ&FH |§ns ?ply decr eased

di.at th to_t it f
adher end S (BRER: B8 PRRRRRINA 7 SOFSISTRE ST Fove RaNeEPvERn the
surface pfﬁ&ﬁ% dhereng__e urt her nor gﬁﬁ pre sure sensitive adhesive
conposi ti & o & 8 ﬁﬂ&ﬂﬁ b& qmepﬁrgyhg?aﬂressure

sensitive adhesive nponents (G than scrlbed bove. For exanpl e,
convent i o4l YHF&%@%%“{H'V@ d:h'@éi ﬁi@?%%ﬁ“‘acr ylic pressure
sensitive adhesive and a rubber based pressure sensitjve
polymerizable group is introduced in the side chain of
the acrylic copolymer (Al), thereby obtaining the
polymer (A).
The molecular weight (weight average) of the
polymer (A) is preferably in the range of 20 thousand to
U 3 million, still preferably 50 thousand to 2 million,
and especially preferably 60 thousand to 1.8 million.
The glass transition temperature of the polymer (A) is
generally up to 20°C, preferably about -70 to 0°C. The
polymer (A) exhibits adherence at ordinary temperature
(23°C) .
This polymer (A) contains the energy beam
polymerizable group, so that the irradiation with energy
beams causes the polymer (A) to undergo polymerization

and curing with the result that the adherence thereof is



2 9 ~U G 2002 28 adhesive as well as the above-nentioned acrylic copol yner
(Al) can be added as the other pressure sensitive adhesive conponent (GQ.
The conventional acrylic pressure sensitive adhesive and the acrylic
copolymer (Al) do not contain any energy beam pol yneri zabl e group and,

t hus, thenselves do not have - polynerization activity. Ok hmﬁpzﬁgzure
sensitive adhesive conponents (G, preferred is the above n e rylic
copolymer (Al). The acrylic copolyﬁg§ (Al), as nentioned above, is a

pol ymer obtai ned by polynerizing the’ polynerizable nononer (al) containing
an acid group and anot her nononer (a2) that is copolynerizable with the

pol ynmeri zabl e nononer contai ning acid group.. Al kyl (neth)acryl ates whose

al kyl groaﬁ”ﬁas Furdber ¢ ﬁbove°5ﬁaﬁgogﬁé FrerBraBEy 26484958 YPhe nononer
(a2). In addition to these nononers, vinyl acetate, styrene, vinyl

chl ori de, W infyihERRsRPivmathdAdopol yneri zati on. Especial |y, acrylic
copol yners cont ai ni ng car boxyl %roup are_preferably used in the present

i nvention. The nol ecul ar wei gh ¢ copolyner (Al) for use as
the other pressure sensitive adhesive conponent (G is at |east 50

t housand, pref &kdIneuDRitrKEaR tie 2aad |HYoomeudyaldwe [sopeebar abl y 150

t housand 2 9 AU G 2002 29 to 1.5 mllion. The glass transition

t enper at ur@lbfof hthecrgid corwpes yavsth {81 )cardbagaiie gadwpsu phtieh20C,

preferably about -70 to OC. The acrylic copolynmer (Al) exhibits adherence
at ordi naryenaipeinat the 303G .podpdreaphid) cid yas $a npead by neutral i zi ng
the acid group of the acrylic copolynmer (Al) with the neutralizer (B) . The
above ot hehy@remsisittciensot i wat e hesiwiesl lcidigp dre nthe @oliysuepr effdr.abl y added
in an anount of up to 200 parts by weigh, still preferably up to 150 parts
by wei ght, and Dakina~ihyoupctoudt?Oiqaid singyumwisi gy wipieth E3® parts by

wei ght of ! pol ynmer (A). Wien the anount of added other pressu~e sensitive
adhesi ve cdeppimaehtf D) tostheowafiegeor i bty adivewerdatit hies radi ation
curabilit~r of the conposition is lost with the result that the adhesive
strengt h i praperdedr ensedacyenpabi@rnodt r&shidiwing diy reflimsacdive rays.
Moreover, for regulating the adhesive strength, cohesive strength, tack,

nol ecul ar amdghalogehectihat tyengbécdlistibé busédnas etsth@ityaliGass -
transition tenperature, hydrophilicity, water resistance, etc. of the
pressure se&B$i.ti-nethdhghi varibie vasigychepsutds abhe By dsmpidyéd, pressure
sensitive adhesive conposition of the present invention can be doped with a
hydrophi | i enpluasti¢uzed s¢CBudstatwakar anohebl rpoby8yerisl gl ¢obal |

in the present invention. Of them, water soluble amine
compounds are especially preferred.

Examples of these amine compounds include ammonia,
ammonium salts exhibiting alkalinity and organic amino
compounds exhibiting alkalinity, for example, primary
amines such as monoethylamine and monoethanq;amine;
secondary amines such as diethylamine and
diethanolamine; tertiary amines such as triethylamine,
triethanolamine, N,N-dimethylformamide diethylacetal,
N,N,N'-trimethylethylenediamine, N-methyldiethanolamine
and N,N-diethylhydroxylamine; amino compounds having a

plurality of nitrogen atoms in each molecule, such as



30 a tackifier resin, a pignent, a dye, a defoami ng agent, an antiseptic,
etc. according to necessity in an anmpunt not detrinmental to the object of
the present invention. These other conponents are preferably added in an
anount of about 0.01 to 100 parts by weight per 100 parts by wei ght of

pol ymer (A), although depending on the particular purp of the addi tion
of each individual conponent. Enerc~r beam curable h5r3f§p ? stsure
sensitive adhesive conposition The2dhergy beam curabl e hydroph| pressure
sensitive adhesive conposition of the present invention can be obtained by
bl endi ng toget her the above polynmer (A) and neutralizer (B), optionally

t oget her \dikhihke adEo o 1glkehopehriRinaat kAl kptliat anihs) and other 1
conponents, by the customary nethod. This energy beam curabl e hydrophilic

pressure SRRPdund JMUeSiake pi@BQnkt.i on can be cured by irradiation with
energy beans to such a degree that the amobunt of pressure sensitive

adhesi ve renmai @ﬂ&tﬂﬁrﬁﬁﬁﬁ@@ ! @qf&qeal%%hw&oeﬁamﬁﬁtereﬂel y be reduced.

For exanple ultraviolet rays and electron béans are used as the energy

b They t | at f th
p?gggure sen5| égg%ﬂ%ggégqgﬁ%Q?%ﬁh%ﬁS%Q%?§%%%$ge%gghg§g§ﬂrggng Ion209 1e

U G 2002 en using ultraviolet rays, the dosage thereof is
preferredﬁré:é’r)%ntge 4orﬁ]:a out 40 to 200 Wcm Wen using el ectron beans,

ener gy beam 1 1701 AUFOR PRI e e ket ToUet] Gt BET he adhesi ve s
ft rength of, §1¢; SUPRF! &4 Ofh Oéozﬁﬂ‘i%aﬂfieo%e.”t
The neutralizer (B) is preferably used in an amount
of 0.0001 to 1 mol, still preferably 0.001 to 0.75 mol,
per mol of acid group remaining in the above polymer
(a).
The mixing of the polymer (A) with the neutralizer
(B) is conducted, for example, by adding the neutralizer
(B) directly or after dilution with a solvent (e.g.,
alcohol or acetone) to the polymer (A) at room
( . temperature and, thereafter, agitating the mixture at 5
to 40°C for at least 25 minutes.
As a result, the acid group (e.g., carboxyl group)
remaining in the polymer (A) reacts with the neutralizer
(B), so that the neutralizer (B) is brought into the
polymer (A) with the result that the hydrophilicity
attributed to the neutralizer is imparted.
Thus, the energy beam curable hydrophilic pressure
sensitive adhesive composition of the present invention

is obtained.



- invention. For exanple, whereas the adhesive strength to a specul ar.
surface of sem conductor wafer ranges from about 100 to 1000 g/ 25 mm before
the energy beamirradiation, the adhesive strength after the energy beam
irradiation can be controlled so as to becone about 0.5 to 50~ of that
before the energy beamirradi ati on. Mreover, the pressuz S 'tzqﬁz
adhesi ve conposition of the present invention naintains 3%r§&ﬁ$l y even
after having been cured by energy 41 beans. For exanple, when a partially
crosslinked polymer is used as the polynmer (A), it finitely swells in a
crosslinked state upon contacting with water. The pressure sensitive

adhesi ve pol yner smelkﬁ %¥°Edﬂarvﬁéﬂ¥é§¥fﬁﬁF¥hf¥f§&&y“”9y beans, so that,

even if the pressure Sensitrve adanestve remarns on the wafer surface,
washi ng t hereaqf, can easily.be perfor ... The _hydrophilicity. of the pressure
sensi { Pve adnalPeR PREEhY h8r eR ARt o ovat SRt A RoR qrfth 1 Eint 2% P A0
2002 32 p;ﬁssure sensitive a%g siyve.is tgck to_an adherengd (ﬁgecular
surface of*Sefl*cbAYuttdl THF ?eaﬂﬂdﬁ?B BT nPESEEWRE e SPThEYYT e requi r ed
for the prggsure sensitive,adhesive to be dissolved,or swell in water to

t her eby bBRBRPVE EPPPPEREYRR PF ohPeHRTGERBFehBVPREHRRSERRAPE There i s
generally a step.,of washing a_polished,wafer with water, for exanple, in
order to PEREFeWEEPngi RECHABPLIYREF LERBHPRFABAFLARCOYI £Rpoi nTh®f adaptability
to the step, it is preferred that the pressure sensitive adhesive

conposi t i BHr8L10Re Ofr PodNMerAGRRELPBACBELIRENBYcdrFadifEhenadhbiend within 30
m nutes, especially within 10 m nutes. Tnlhen nore than 30 mnutes is

't aken, thdilghsdaed Fhey léahtbdogagavepable rFeduced. PAsthppdeeshdfrom t he
above, the pressure sensitive adhesive conposition of the present invention
possesses Wi §hie Phetopodyaerirpsionadnigisden dGled by energy beans, so
that, even if the pressure sensitive adhesive remains on the adherend
surface after tramplesn@f tsivdtabdiedphiotppedymerigafdoni dnisdhterge can be
removed by sinple water washing. Pressure sensitive adhesive sheet The
pressure s@agdiudesd dutrixpeysiotexyfl phentledketoneny®enizeanconpri ses a

substrate and,
benzoin methyl ether, benzoin ethyl ether, benzoin -

isopropyl ether, benzyl diphenyl sulfide,
tetramethylthiuram monosulfide, azobisisobutyronitrile,
dibenzyl, diacetyl, P-chloroanthraguinone and the like.

It is preferred that the photopolymerization
initiator (C) be used in an amount ranging from 0.05 to
15 parts by weight, especially from 0.1 to 10 parts by
weight, and still especially from 0.5 to 5 parts by
weight, per 100 parts by weight of the polymer (A).

Other components

Moreover, a crosslinking agent (D) can be added to
the energy beam curable hydrophilic pressure sensitive
adhesive composition of the present invention. The
crosslinking agent (D) is used to partially crosslink

the above polymer (A). As the crosslinking agent (D),



2 9 AU G 2002 33 superinposed thereon, a pressure sensitive adhesive |ayer
conposed of the above pressure sensitive adhesive conposition. Although the
above substrate is not particularly limted, it may be sel ected from anong)
for exanple, films of polyethylene, polypropyl ene, polybutene, -

pol ybut adi ene, pol ynet hyl pentene, pol yvinyl chloride, vinyl chloride

copol yner, polyethylene terephthal ate, pol ybutyl ene ter?quQEH?WﬂUZ

pol yur et hane, et hyl ene/ vi nyl aceta%g%copolyner, i onomer “resin,; -

et hyl ene/ (neth)acrylic acid copoly , ethylene/(meth)acrylic ester

copol yner, polystyrene and pol ycarbonate, filns produced by crosslinking

these and filns conposed of_ | am nates thereof. Furthermpre, according to
necessi ty,usl?sé:aﬁ’ag’eog‘aﬁﬁdgfof %ﬂq ﬁé‘aB‘Pg&ucé:&mB?uBQFopﬁﬁbnghé above films,
fluororesin films and the like. The thickness of the substrate generally
ranges frShYSIGYL SFOUP 360 ilsmadestdabiey I o MPRFBUETEESLANKERgI m  When
the thickness of the substrate is snmaller than these, there is the danger
that the SgSTHEe S &% NRPRENFAHI I91Fodf digd vedeydueshesnsi ti ve adhesive
sheet is deteriorated. The pressure sensitive adhesive sheet of the present
i nvent i on REyssdnoiRng By asl alivieg Sy v &tihety e bisiphengileAi n appropri ate
thi ckness with the above pressure sensitive adhesive conposition according
to the Aiglyeigyipcstisxr csismhenel dtidhiddye ishydl @pheg.a rol | -knife

coater, gravure coater, die coater, reverse coater or the like and drying
_the conposiidliridyt h@mldte mdineressird dalsicidyd sdhesi.ve | ayer on the
substrate. If necessary, a release sheet is applied onto the pressure
sensi tive tihekyedidyhyesocyarnitatog Higyesr alegenidiivy isly It lechese, t he
t hi ckness of the pressure sensitive adhesive | ayer generally ranges from
about 5 tosétbitol tpeefaykpdidfl cmtlaaoutN I, N o, NIO-tEtnadliyeridylent-hi ckness
of the pressure sensitive adhesive layer is smaller than these, there is
t he dangerxyhehedibmmimef ate3 gobs &EiN-ng capability of the pressure sensitive
adhesi ve sheet is deteriorated.

diglycidylaminomethyl)cyclohexane and N,N,N', N'-

tetraglycidyldiaminodiphenylmethane; compounds having an

isocyanate group in its molecule, e.g., isocvanate

crosslinking agents such as tolylene diisocyanate and

diphenylmethane diisocyanate; methylol crosslinking -

agents such as melamine and phenol; chelating

crosslinking agents; aziridine crosslinking agents and

the like.

Effecting a partial crosslinking of the polymer (A)

with the crosslinking agent (D) enables regulating the

peeling strength of obtained pressure sensitive adhesive

composition to an appropriate value and enables

producing a pressure sensitive adhesive which swells in

water without being dissolved therein.

The crosslinking agent (D) is preferably used in an

amount of 0.001 to 1.0 mol, still preferably 0.01 to



The copfiguration of the pressure sensitive adhesive sheet of the present
invention is not limted and the pressure sensitive adhesive sheet nay have
the formof, for exanple, a tape or a |abel. The above pres8lUre sensitive
adhesi ve sheet of the present invention is suitably used in wafer
processing, especially for protecting the surface of a wafer, etc. That is,
the pressure sensitive adhesive sheet conprising the ab j nts
prevents the penetration of grindi dust, etc. into thg%fdggﬂfgzgﬁgetmeen
the pressure sensitive adhesive |é£§r and the adherend surface during the
step of wafer processing to 2 g AU G 2002 35 thereby enable
satisfactorily protecting the wafer surface. Mireover, not only can the
pressure Sefxinele RRING Y © % Hamconads gnpupe sttt fdmalde waf er after the
conpl etion of required processing but also, even if the pressure sensitive
adhesi ve xemaiws taftem thengtrpo i Hatraddcing ftdwe endrgy dwadual pressure
sensitive adhesive - can easily be washed away with water. Method of use
The abovepplwsewizakblbasyrdure inlHdw \wolomest @) tared mdsdiorg thevention can
suitably be used as a surface protective sheet, especially during wafer
processi ngeutrakihed dheyeimdi ng a wafer back with the use of the pressure
sensitive adhesive sheet of the present invention will be described bel ow

Wien a rel easeThbéepbdlymeri thpsedh dve graxtnipel]l s ukfess] ikédieopr essur e
sensitive adhesive sheet, the release sheet is renbved. Subsequently, a

waf er whoaédbagkthe &pobel pukindiesyést stmckad oit hies psesstt€r sensitive
adhesive layer. This sticking is so conducted that a patterned surface eof

't he waf er depatachswi bR Ar e65uUeRt Se8syt | Vo Rakes| verh@y esicetdrd s form the
waf er back i.s polished by neans of a grinder or the |like to thereby not

only renpyeop¥pQXi decbhyel BaVthg &66uksrsedBuibesyéetivack but al so
regul ate the thickness of the wafer to desired one.

adhesive composition at room temperature and agitating

the mixture at 5 to 40°C for at least 5 minutes.

Still further, a water soluble organic compound (E)
can be added to the pressure sensitive adhesive
composition of the present invention. For example, a
polyolefin glycol surfactant and a nonionic surfactant
can be preferably used as the water soluble organic
compound (E).

Examples of suitable polyolefin glycol surfactants
include polyethylene glycol alkylphenyl ethers,
polyethylene glycol alkyl ethers, polyethylene glycol
fatty acid esters and polypropylene glycol polvethylene
glycol ether. Especially, those whose HLB value is in
the range of 8 to 18 are preferably used. It is

desirable to add the polyolefin glycol surfactant in an

amount of about 0.1 to 10 parts by weight, especially



~ ~U G’ 2002 36 During this step, for exanple, purified water is jetted to
the wafer so that grinding dust is washed away fromthe wafer and heat
generated during the grinding is excluded. Upon the conpletion of the
grinding, the pressure sensitive adhesive sheet is peeled fromthe mafer.
In the pressure sensitive adhesive sheet of the present invention,

apparent fromthe foregoing, the adhesive strength can o an
extrenely low | evel by the irradiag%gn wi t h energy bean:gg J@ﬂtﬁiﬂﬂb

pressure sensitive adhesive sheet easily be peeled fromthe wafer
surface. Furthernore, even if the pressure sensitive adhesive renmains on
the wafer surface after the peeling of the pressure sensitive adhesive
sheet, theé r2siuhIPPFEes R evaieihdi + iRgr ddfesarssc Ry eedighy € washed away
W th purlfled water. In sunmming up, the pressure sensitive adhesive |ayer
of the prepessusensensiteive el wh examppsts ittieorpr esent i nvention is
conposed of the pressure sensitive adhesive conposition that contains
speci fi ed conpoicamplesoof euitadel adimsioamictswrEpdtanteximadmeley reduced by
the irradiation with energy beans to thereby enable easily conducting the
peel i ng. NboEpexyethylbene fodthelphassliretisansidikencldheisiase remai ns on the
waf er surface, the residual pressure sensitive adhesive can be 20 ~uc
z002 37 wasbtvozywaihyd éhe poonylphenal eetinet hqutlwstingl exre aylgegulc, sol vent
such as trichlene. Therefore, there is no danger of having a bad influence
on human hpalyéthyleaaskpbaenyl r ethent ahd pohé uliloe. Al t hough the prior art
has required two steps of washing the wafer surface having the pressure

sensi tive adhesiueaddhetong therekampla) tdiathplgadi glyedyvent such as
trichlene and, thereafter, washing with water, only washing of the wafer

surface hambngbtbglpeensyl etse8shylefeadhpsoyemafbretingl téoeiet o with
purified water, for exanple, in an ultrasonic washer is satisfactory in the

present i neeRileneWgllpcbembasibthiyNatthbe ¥adhénethplehe GLEesp! i shed by
one step in the present invention.

monobutyl ether acetate can be used as the water soluble
organic compound. Of these, compounds having a boiling

point of 100°C or higher, especially 150°C or higher,

are preferred.

Further, water soluble polymers can be used as the
water soluble organic compound. Although various
polymers can be used as the water soluble polymer, those
capable of exerting surfactant functions and plasticizer
functions, such as polypropylene glycols, are preferred.
Diol and triol type polypropylene glycols are especially
preferred.

These water soluble organic compounds (E) are
preferably added in an amount of about 0.01 to 50 parts
by weight, still preferably 0.02 to 20 parts by weight,

and optimally 0.05 to 10 parts by weight, per 100 parts

by weight of pressure sensitive adhesive composition.



Furthernore, the pressure sensitive adhesive sheet of the present invention
is stuck to the wafer with ( i satisfactory adhesive strength during the

grinding of the wafer back, so that penetration of wafer grinding dust into
the interface between the wafer surface and the pressure sensitive adhesive

sheet to thereby destruct the pattern fornmed on the wafer surface can be
avoided. In addition to the above uses, the pressure seésgt'iéé ive
sheet of the present invention can_be used in surface protection or fixing
during. the processing of seni condéeX or conpounds) gl asses, 2 9 AU G 2002
38 ceramcs, netals, etc. For exanple, the pressure sensitive adhesive
sheet can be used as a wafer fixing sheet during the dicing of

sem conduct or ‘hepboneowahepssobRPECTOTFANHE CONENTNEN (ETheaypr essur e
sensitive adhesive conposition of the present invention possesses both

ener gy behe vsedbidiitheranddhyddophilyi ort yn FThmbéhatdent he adhesive strength
is extrenely reduced by the irradiation with energy beans to thereby enable
easi |y peel i ngMoregyeessaneesengit beam pdhemevézabiet cbmpouhndie (Rylher end.
Further, the conposition of the pressure sensitive adhesive is honbgeneous
and t he proess ilvee askelesi ttiovehadpeekwaries sexeéklient adhesétas of cohesive
strength, so that the pressure sensitive adhesive does not renmain on the
adher end sionfpacH tdlort e trihiee peespael iagentibhe pmheswdaisessi bifve adhesi ve

sheet. Still further, even if the pressure sensitive adhesive renmains on
t he adher&ﬂi:ene?gy beam polymerizable compound (F) enables
promoting the decrease of ;dhesive strength effected
upon irradiation with energy beams. The energy beam
polymerizable compound (F) is a compound having at least
one energy beam polymerizable carbon to carbon double
bond in its molecule, which compound generally has a -
weight average molecular weight of not greater than
100,000, preferably 100 to 50,000, still preferably 500
to 30,000, and optimally 1000 to 25,000 and can be
polymerized by irradiation with energy beams.

For example, energy beam polymerizable compounds
disclosed in Japanese Patent Laid-open Publication No.
60(1985)-196,956 and Japanese Patent Laid-open
Publication No. 60(1985)-223,139 are widely used as the
above energy beam polymerizable compound (F). Examples
of the energy beam polymerizable compounds (F) include
trimethylolpropane triacrylate, tetramethylolmethane
tetraacrylate, pentaerythritol triacrylate,
pentaerythritol tetraacrylate, dipentaerythritol

monohydroxypentaacrylate, dipentaerythritol



surface for sone reason, the residual pressure sensitive adhesive can
easily be renoved by washing with water. EXAMPLE ?_ 9 A U G 2002 39 The
present invention will further be illustrated below with reference to the
foll owi ng Exanples which in no way limt the scope of the invention. In the
fol |l owi ng Exanpl es and Conparative Exanples, the "residual particle",

"wat er washability"” and "adhesive strength" were eval uat iyt | ow ng
_ manners. Measurenent of residual par~:icle The pressurgf§%2§upfzg82
adhesi ve sheet obtained in each of 2t&e foll owi ng Exanpl es and Conparative
Exanpl es was stuck onto a specular surface of a 4-inch silicon wafer in
23C/ 65 RH at nosphere by reciprocating a 2 kg rubber roller thereon, and

al | oned t bexpangydeitel, flod-botwileneFodyrrhediabsyiate.fill frside, the
pressure sensitive adhesive sheet was irradiated at a line speed of 5 mimn
wi th ul t r hexenediody diecicytledef r polyethylepeegdycelmdiecrylblep (80 Wcn)
di sposed at a distance of 10 cmfromthe pressure sensitive adhesive sheet.
Ther eaf t eandt kempreessialdys evsiifliald eadildgioes terearrydatpesel ed. The nunber of
particles having a particle size of at |east 0.27 dim (dianeter) remaining
on the wafer sumf acEiwdonmeas ihed aiypwss iargyilaser aiseidacempaspdast, i Ng

i nstrunment (LS 5000 manufactured by Hitachi El ectronic Engineering Co.,
Ltd.). 2retAdnE 2027140 ONas ddhe Jdigraridse ceendid ivsedadiesihee produced in
each of the follow ng Exanpl es and Conparati ve Exanpl es was applied and
dried to ehiiaigy depatgdlgmertitzabidicigramdl retihine Weryll®@e20 MM
squares, stuck onto a specul ar surface of sem conductor wafer and all owed
to stand sdlildonfedfs 2Zhrrige obie iH&S BY er&rNSidd e adiRsiarate- ayer was
irradiated at a line speed of 5 mMmn with ultraviolet rays emtted froma
hi gh pressi@niR{tad Yurethane prepolymer which is obtained by

reacting a polyester or polyether type polyol compound
with a polyisocyanate compound such as 2,4-tolylene
diisocyanate, 2,6-tolylene diisocyanate, 1,3-xylylene
diisocyanate, 1,4-xylylene diisocyanate or
diphenylmethane-4,4'-diisocyanate with an acrylate or a
methacrylate having a hydroxyl group such as 2-

hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-

AN

hydroxypropyl acrylate, 2-hydroxypropyl methacrylate,
polyethylene glycol acryiate or polyethylene glycol
nethacrylate.

Of these urethane acrylates, hydrophilic urethane
acrylate compounds are preferably used. For example,
preferred is a product obtained by reacting together a
(meth)acrylic ester containing at least one hydroxyl
group in its molecule, an organic polyisocyanate and a
polyethylene glycol monoalkyl ether having one hydroxyl

group.



laimp (80 Wcm disposed at a distance of 10 cmfromthe |ayer. Thereafter,
the wafer with pressure sensitive adhesive |ayer was i mersed in pure water
at ordinary tenperature, and the tine spent before the renoval of the
pressure sensitive adhesive was neasured. In Exanple 16, in place of
ultraviolet irradiation, electron beamirradiation was carried out with the

use of a | owenergy energy beam accel erat or whose accelfrggtmag ?BDZage and
beam current were set at 200 kV andﬁg mA, respectively, dosage
t

was 80 kGy. Judgnent indicated in t abl e was made on the follow ng
criteria: exellent: < 10 mn, good: 10 to 30 min, and failure: > 30 mn.

2 0 AU G 2002 41 The pressure sensitive_adhesive sheet obtained in each of
the fol |l owi ng EXBfpResvanacboapay hene eI Exedd| Benogkkyt (RKheRt 1S & specul ar
surface of a sem conductor wafer in 23C/ 65 RH at nosphere by reciprocating a
2 kg rubbeforBPYBE FREFESANLEL Bmah@ofgmhaastﬁrm&ézcwnﬁ% and peel ed by
means of a universal tensile tester _ (TENSILOVY UTM 4- 100 manuf act ured by
Ori entec Cor porwhevejinaR zepretengsspeddwer 3DBYIMEndwpt canfleneby det er m ne
a 180 peeling adhesive strength (g/25 nm. Al so, the pressure sensitive
adhesi ve sheetintvegest ofk3atd 4Plowed to stand still under the sane
conditions as nentioned above and, fromthe substrate filmside, the
pressure sensitifhe détedilseofhebeseapreferatedt ateahanel aneydpted of 5 nimn
with ultraviolet rays emtted froma high pressure nercury lanp (80 Wcm

di sposed atoapdusiianeaseoidek@rdivetir am,t ferpesasple, sdapahese Redheakve sheet.
Thereafter, the 180 peeling adhesive strength was neasured in-the sane

menner . | nIEid@vppenl Gukdd daibnomed 6 188ugr28ag6abi ity test, electron
beamirradiation was carried out in place of ultraviolet irradiation.

Enpl oyed abbr evirg{ itofes pitedidthric0lsenf3g tiold @dhes iRt ehpoksPribal p& conponent
of pressure sensitive adhesive] ]

the present invention, the energy beam polymerizable
compound (F) is preferably used in an amount of up to
150 parts by weight, still preferably up to 120 parts by
weight, and optimally up to 100 parts by weight, per 100
parts by weight of polymer (A). In these amounts, the
initial adhesive strength of obtained pressure sensitive
adhesive is large, and the adhesive strength is sharply
decreased upon irradiation with energy beams to thereby
facilitate peeling from an adherend and avoid the
remaining of pressure sensitive adhesive on the surface
of the adherend.

Furthermore, the pressure sensitive adhesive
composition of the present invention can be blended with
other pressure sensitive adhesive components (G) than
described above. For example, conventional pressure

sensitive adhesives such as an acrylic pressure

sensitive adhesive and a rubber based pressure sensitive



2 9 AUG 200. 42 A: polynmer A(1l) containing energy beam pol ynerizabl e group:
product (units containing double bond: 13.6 nold and units containing acid
group: 3.4 nold) obtained by reacting 4 parts by weight of glycidyl

met hacrylate (A2) with 100 parts by weight of a 25~ ethyl acetate sol ution
of copolymer (Al) having a wei ght average nol ecul ar - wei ght of 250, 000,
whi ch was prepared from 90 parts by wei ght of 2-nethox FPV%UQF?@UQte (a2)
and 10 parts by weight of acrylic zggd (al); A(2): producCt (umfts
cont ai ni ng doubl e bond: 6.9 nold afid units containing acid group: 7.7 nold)
obtained by reacting 1.3 parts by weight of nmethacrylic acid (A2) with 100
parts by jght of a 25~ ethy|. acetate solution.of copolyner (Al) having a
wei ght av%ﬁbgﬁlﬁﬁl %Eu‘f’ﬁ?‘lv@,‘?g{ﬁ}Peo‘%'b‘i\'j%T‘b%tfl%‘?%kF Yt epared from 80
parts by wei ght of 2-pethoxyethyl .acrylate (a2), 5 parts by wei ght of
nethacrylFepggyﬂefaiﬁggnﬂaESbﬁaggge ygﬁeFEﬁtoé%eﬁé? SEFYTete (a2)
containing alicyclic epoxy group (Cycloner M 100 produced b{ Dai cel

Cheni cal EfBSitivesadhegiye gpmpongpbdlel - (uFRescervieRrtr#eadl doubl e bond:
11.2 ol d and _units containing acid group: 8.5 nold) obtained by reacting
3.5 partsagyFyvldicgpressuret Fappjtayrordbeajvei apdybhat acrykjcwi th 100 parts
by weight of a 25~ ethyl acetate solution of copolynmer (Al) having a wei ght
2 9 A U Geroglyreraddagdonpbécghatanei ghy ehergy, beanm whi ch was prepared
from 80 parts by wei ght of 2-nmethoxyethyl acrylate (a2), 5 parts by wei ght
of acryli edymerizablendgrosppands bhusei §henselyerydeorptt hgveacryl at e
(a2), the reaction mainly conducted between the OH group.and the NCO group;
‘A(4) : prodedtyregrizes icon egitdivig vdoubife these: pressumel gensatndvenits
containing acid group: 8.4 nold) obtained by reacting 3.5 parts by wei ght
of net hacradhmA iosey etdmporiesdsy Aitdt, e praferweth is0@hgarboviey wei ght of a 25~
ethyl acetate solution of copolyner (Al) having a weight average nol ecul ar

wei ght of it Ged wumtl ivacqpadyaread (rlo0m 80 parts by wei ght of butyl
acrylate (a2), 5 parts by weight of acrylic acid (al) and 15 parts by

wei ght of 2- hydriox iyl i acropaliyandm2)al it hes emeit ioneadnialloye;oiduct ed

bet ween the OH group and the NCO group; and A(5): product (units containing
doubl e bord:pdllyfefodisk ittedi by paloftent i ingy atied @ lomerizabliel d) obt ai ned
by reacting 2.5 parts by wei ght of hydroxynethacrylate (A2) with 100 parts
by wei ght mdnemed~(£1 hydomeeiminy sl Wdiah gfougopaid/ o) havi ng a wei ght
aver age nol ecul ar wei ght of 200, 000, which was prepared from67 parts by

wei ght of Rofi®hdexye: Nyth&er yé adspd Bbler ihlos tvii thty wied ght of alicyclic
epoxy group containing nethacrylate (a2) (Cyclonmer M 101 produced by Daice

Chemi cal  p319nébi £aR082mddorhdt Usbtit £5nid thdidng-Supar ts1 1yl wei ght of
acrylic acid (al) . G other pressure sensitive adhesive conponent (polyner
(meth)acrylates whose alkyl group has 1 to 18 carbon
atoms are preferably used as the monomer (a2). In
addition to these monomers, vinyl acetate, styrene,
vinyl chloride, etc. may be used in the
copolymerization. Especially, acrylic copolymers
containing carboxyl group are preferably used in the
present invention.

The molecular weight of the acrylic copolymer (Al)
for use as the other pressure sensitive adhesive

component (G) is at least 50 thousand, preferably 100

thousand to 2 million, and still preferably 150 thousand



not conptaining any energy beam pol ynerizable group) ((1): 25~ ethyl acetate
sol ution of copolyner having a wei ght average nol ecul ar wei ght of 250, 000,
whi ch was prepared from90 - parts by weight of 2- methoxyethyl acrylate
and 10 parts by weight of acrylic acid; G 2): 25~ ethyl acetate sol ution of
copol ynmer having a wei ght average nol ecul ar wei ght of 250, 000, which was

prepared from 80 parts by wei ght of butyl acryl ate,

acrylic acid and 15 parts by wei ght of hydroxyethyl S;B #ggEMﬁgggXS
25~ ethyl acetate solution of copo2$9mer having a melght aver age mol ecul ar
wei ght of 250, 000, which was prepared from 70 parts by wei ght of butyl
acrylate and 30 parts by wei ght of 2-hydroxyethyl acrylate. [Neutralizer]
B: triethasol sgrinel1{dhot ofed Wkis g adrnaaisitiidd aldrder@tukehydr exrecycl ohexyl
phenyl ketone (trade mark: Irgacure 184 produced by G ba-CGeigy, Limted).
[Crosslln£¢ﬁ91ﬁ©e@6ﬁo£ym@ﬁ0¥ulpr9§s§eﬂ@t@ulﬁg@pttétzeﬂﬁ mark: Tetrad C
produced by M tsubishi Gas Chem cal Co., Inc.). 2 0 AU ~ 2002 45

[ Sur f act apEd eErably eabyhener @l ¥6obedonamRt et ieraoddiNAaty (agm

pol ymeri zabl e conpound] F(1): reaction product (80~ ethyl acetate sol ution)

(wei ght axeh#gee S0AEKEE8hc¥eLBNbra2ral) Ot efib@PuBdBe O (PRId)S, DY weight of
hexanet hyl ene dii socyanate triner trade mar K: Cbronate HX, produced by

Ni ppon Polyureﬁg Spﬂplléﬁéy)lsll }yeP% ¥%% opyl

acrylate and 190.3 parts by weight o ycoI nnnong%hyl et her;
and F(2) t n Cc ver age
nDIecuIar b@ 5%%0%8?%l§§ soggrﬁﬁtf' §f§§f§ t. ﬁgﬁggﬁﬁggéﬁe
.dllsocyanqéﬁ) 10 7 parts by weight of pentaerythritol and 36. 5 parts by

wei ght of ydroxyethyl acrylate. Exangles 1 to 16 and Conparative Exanpl es

1 to 4 The abo nen%_‘ﬁE %geggﬁggegeﬁgggig raéﬂgghggrdance wth the

formul ations o alnlng pressure itive adhesive -
composi ti %Br%-pone%%r ?B"i‘ e t—e%e Ubhg°8alba?i A 8n "amBUbl! §K uwp to

200 parts by weight, still preferably up to 150 parts by

welght, and optimally up to 120 parts by weight, per 100

parts by weight of! polymer (A). When the amount of

added other pressure sensitive adhesive component (G) is
too large, it may occur that the radiation curability of
the composition is lost with the result that the
adhesive strength is not decreased even after
irradiation with radioactive rays.

Moreover, for regulating the adhesive strength,
cohesive strength, tack, molecular weight, molecular
weight distribution, elasticity, glass transition
temperature, hydrophilicity, water resistance, etc. of
the pressure sensitive adhesive, the energy beam curable
hydrophilic pressure sensitive adhesive composition of
the present invention can be doped with a hydrophilic

plasticizer such as a water soluble polyhydric alcohol,



pol yethyl ene filmwas coated with each of the above obtained pressure
sensitive adhesive conpositions so that the thickness of the coating having
been dried was 20 [1m Thus, pressure sensitive adhesive sheets with a
total thickness of 130 ~tm were obtai ned. 2 9 AU G 2002 The "resxdua-.
particle" , "water washabil,i.ty" anal "adhesive strength"” of the obtained
pressure sensitive adhesive sheets were eva-~.uated by %% o\ 2007Znods.

The results are given in Table 1. 32 9 A U G 2002 47 Table 1 Formul ation
of pressure sensitive adhesive arts wei

ht AGBCDEF( 1) (2) (3) (4) (5) (1) (2) (3) (1) (2)Ex. 11000.510.5Ex. 270300.510. 5Ex.
370300. 810Q. : 0~.51 0.5 05Q0.91. 50. 335Ex, . 61000, 510. 52EX.
71000_6108535éké§3%30;§%$95E§_Bfémegé, 2Capd, °8 Ade6kniRg dgent!
970300.810.5Ex.LC&O%Q.SlO BEx. || 70300 510. 5Ex | 270300. 810. 5Ex. | 31001. 510. 5E
x. | 450501 281 G S22 SPE1600 550, BESOFE1880 “808ES/F 1 Mk 1012808 "B s Conp.  Ex.

21001 0.5 23t A Meneal 3 12 Qn3edt 62 Bhe Present. invention

These other components are preferably added in an
amount of about 0.01 to 100 parts by weight per 100
parts by weight of polymer (A), although depending on
the particulér purpose of the addition of each
individual component. -

Energy beam curable hydrophilic
pressure sensitive adhegive composition

The energy beam curable hydrophilic pressure
sensitive adhesive composition of the present invention
can be obtained by blending together the above polymer
(A) and neutralizer (B), optionally together with the
above photopolymerization initiator (C) and other
components, by the customary method.

This energy beam curable hydrophilic pressure
sensitive adhesive composition can be cured by
irradiation with energy beams to such a degree that the
amount of pressure sensitive adhesive remaining on an
adherend after peeling can extremely be reduced.

For example, ultraviolet rays and electron beams
are used as the energy beams. The energy beam dosage is
varied depending on the formulation of the pressure

sensitive adhesive and the type of applied energy beams.



35 s.i ~9 AUG2002 48 Table 1 (cont.) r I|No.

of Adhesi veAdhesi ver esi dual Wat er

washabi | i tystrengt hstrengt hparticl esbeforeaftercuringcuring(no./4"timejudgm
ent (gl 25 mm (g/ 25 nm wafer)spentto SUS,to SUSbeforedl S(Note 1) ,>0 , 27
~~.nrenoval JI Sm nEx. 124 ~9excel | ent 29012Ex. 2198excel | ent 32025Ex.
3331500d35034Ex. 4186excel | ent 28012Ex. 591700d2607EX. GZQﬁqxgq;Qme?ZOSEx.
7113excel | ent 34018Ex. 8354excel | en§3S0 ~25Ex.

9298excel | ent 36038Ex. | OL26excel | ent 30012Ex. | 1174excel | ent 32018Ex. | 2341100d3
3032Ex. 1 3112800d36010Ex. | 4331000d32024Ex. | 512800d30015Ex. | 699excel | ent 29020

Conp. 571 0f al 3 t :

2C0np.454€§%e%?%1hé‘ggb-- er.‘]"%@n%.s‘g%%‘g%*%z’gggg.tﬁe(ﬁ{%?aegi): The

adhesi ve h, af vial LLrad)at] L.S,ahndic 0 _Exanples 1
to 15 andé%%ggg%nﬁgr%?%S§£%§§n%?e§£ﬁg%Igg%ﬁeéggﬂgsﬁgegétgéﬁg? 8“éfter

el ectron I,\LEadi at | .S {.Adj cat i c.y 2 9 A-G 2002 49
What is ¢ a?ﬁgggﬁgg %iégﬁréﬁe?gghééaﬁﬂﬁu@%gﬁggﬁ§§?%§ﬂf|%% pressure
sensitive_adhesiv onposi tign used for f urface protective pressure
sensi 11 vePadnsErys EReBansb,pRofeRighE 18 PReEOPR) khaTr b TRLE e chi - o
an energy beam pol ynexi zahl.e group, obtained by _reacti.ng an acrylic

Copol yrer SPRERYHREPRy S FEAGHEF LaR FE2LORES! fi RETKEACERBHAF1gRoRBs W ¢ h
conmpound (A2) containing an epergy beam pol yneri zabl e group and a
substitueﬁperéggﬁﬁﬁ¥e~?%Fﬁngﬁ§ PgnEPFOHSWPS§6§ﬁ§P Qfltgﬁ BSRESBE t he
functional, groups being carboxylic acid group, wherein ~t |east sone of the
ba}boxyliéna@P&lﬁPoupFPénﬁﬁﬁnﬁﬁebh&hSSPﬁﬁthFAFdéﬁéﬁvﬁfFéFepﬁéhreaction of
the acrylic copolyner (Al) with the cqonmpound (A2), and a neutralizer (B)
which is FSed SPSFEEraSNFESENO Lo S SFLF OBV VRS Sk c Ta8P8Sq EEGPS
remai ni ng, in the pol yner %A) so as to inpart hydrophilicity or water

sol ubi I i t PR HOO0 S0y 000 &)/ 25 pm hefaxieethe FRERIURSS M hydr ophilic
pressure sensitive adhesive conposition as clainmed in claim1, wherein the
acrylic copdiafiation) the adpesiaansiarngtimiatsaroithe neFovuReaional
groups is a polyner obtained by pol ynerizing a polyneri2abl e nononer

cvnt a~- ni .Jagradiraidan caxike graovrqlaied @ amdchdreaamomiouta®). S hat i s
aopol yneri zable with the pol yneri zabl e nononer contai ni ng carboxylic acid
group. ' 3o T afertdhptbhdaficus ddie enaraptbedm ixyadisgdiaan sensi ti ve
adhesi ve conposition as clained in claim2, where~, n the cvpol yneri 2abl e

ot her nononer (M@eden cEnpRIFREIWR esumedity adeediorerula: ~z \ /| C=C CO
- (OR1)" _ OR2 wherein each of X1, XZ and X independently represents

hydr ogen oforpast tidn grbuphe Riresentesnentich vegirmtaing dr ocar bon group
having 2 to 12 carbon atons; R2 represents a hydrocarbon group having 1 to
10 car bon hydnephihiicihty seven i af egerhaving tled). cured dw lesdrgdy 9 AUG 2002
@.iThe ener gy beam curabl e hydrophilic pressure sens~.tive adhesive

onpositi opeassclainmed in any of clains 1 to 3, which further conprises a
phot opol yneri zation initiator (C. 5. A wafer surface protective pressure
sensitive adhesFue skampleonphesi agparsilbilyateossaivkledi pdlyther ener gy beam
curabl e hydrophilic pressure sensitive adhesive conposition as clained in
any of cl aiasudetficad. theAoRPmér A(Al, ARt Ai3nABey?swaliAELA a

%A A A A A AL. Ah3. Al . A% Al . A A .A A . AN . A5 A&e. A. A9. Al . Al _. A . A9. AyL. A Af
.ACA crosslinked state upon contacting with water. The

A@AL. A LA 9. A L AFS90. A/ LA 2. A, . AS*I nAK] - a@GTV] wr mhc”Y] ca] ca] ca] c(a] ca] c
Ta] ca] ca] cpkeakoakcakaalcajreahdnkeaje”pbtimkeakwalta] edahcadltetal caj calcalc
Ta]c(aU calca U

irradiation with energy beams, so that, even if the

pressure sensitive adhesive remains on the wafer
surface, washing thereof can easily be performed.
The hydrophilicity of the pressure sensitive

adhesive is evaluated as follows. That is, only the
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Although the above substrate is not particularly
limited, it may be selected from among, for example,
films of polyethylene, polypropylene, polybutene,
polybutadiene: polymethylpenéene, polyvinyl chloride,
vinyl chloride copolymer, polyethylene terththalate,
polybutylene terephthalate, polyurethane, ethylene/vinyl
acetate copolymer, ionomer resin, ethylene/(meth)acrylic
acid copolymer, ethylene/(meth)acrylic ester copolymer,
polystyrene and polycarbonate, films produced by
crosslinking these and films composed of laminates
thereof. Furthermore, according to necessity, use can
be made of films produced by coloring the above films,

fluororesin films and the like. The thickness of the

substrate generally ranges from about 50 to 500 pm,
preferably from about 80 to 300 pum. When the thickness
of the substrate is smaller than these, there is the
danger that the surface protecting capability of the
pressure sensitive adhesive sheet is deteriorated.

The pressure sensitive adhesive sheet of the
present invention can be obtained by coating a variable
substrate in appropriate thickness with the above

pressure sensitive adhesive composition according to the
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of the pressure sensitive adhesive layer generally

ranges from about 5 to 50 um, preferably from about 10
to 40 pm. When the thickness of the pressure sensitive
adhesive layer is smaller than these, there is the -
danger that the surface protecting capability of the
pressure sensitive adhesive sheet is deteriorated.

The configuration of the pressure sensitive
adhesive sheet of the present invention is not limited

(_- and the pressure sensitive adhesive sheet may have the
form of, for example, a tape or a label.

The above pressure sensitive adhesive sheet of the
present invention is suitably used in wafer processing,
especially for protecting the surface of a wafer, etc.

That is, the pressure sensitive adhesive sheet
comprising the above constituents prevents the
penetration of grinding dust, etc. into the interface
between the pressure sensitive adhesive layer and the

adherend surface during the step of wafer processing to
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thereby enable satisfactorily protecting the wafer
surface. Moreover, not only can the pressure sensitive
adhesive sheet be easily peeled from the wafer after the
completion of required processing but also, even if the
pressure sensitive adhesive sticks to and remains on the
wafer surface, the residual pressure sensitive adhesive
can easily be washed away with water.

Method of use

The above pressure sensitive adhesive sheet of the
present invention can suitably be used as a surface
protective sheet, especially during wafer processing. A
method of grinding a wafer back with the use of the
pressure sensitive adhesive sheet of the present
invention will be described below.

When a release sheet is disposed on an upper
surface of the pressure sensitive adhesive sheet, the
release sheet is removed. Subsequently, a wafer whose
back is to be polished is stuck to the pressure
sensitive adhesive layer. This sticking is so conducted
that a patterned surface of the wafer contacts the
pressure sensitive adhesive layer.

In this form, the wafer back is polished by means
of a grinder or the like to thereby not only remove any
oxide layer having occurred on the wafer back but also

regulate the thickness of the wafer to desired one.
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the pressure sensitive adhesive sheet of the'present
invention, as apparent from the foregoing, the adhesive
strength can be reduced to an extremely low lev;l by the
irradiation with energy beams, so that the pressure
sensitive adhesive sheet can easily be peeled from the
wafer surface. Furthermore, even if the pressure
sensitive adhesive remains on the wafer surface after
the peeling of the pressure sensitive adhesive sheet,
the residual pressure sensitive adhesive can easily be
washed away with purified water.

in summing up, the pressure sensitive adhesive

layer of the pressure sensitive adhesive sheet of the
present invention is composed of the pressure sensitive
adhesive composition that contains specified components,
so that the adhesive strength is extremely reduced by
the irradiation with energy beams to thereby enable
easily conducting the peeling. Moreover, even if the
pressure sensitive adhesive remains on the wafer

surface, the residual pressure sensitive adhesive can be
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washed away with purified water without using an organic

solvent such as trichlene. Therefore, there is no

danger of having a bad influence on human health or

causing environmental pollution. Although the prior art

has required two steps of washing the wafer surface

having the pressure sensitive adhesive adhering thereto

with an organic solvent such as trichlene and,

thereafter, washing with water, only washing of the

wafer surface having the pressure sensitive adhesive

adhering thereto with purified water, for example,

in an

ultrasonic washer is satisfactory in the present

invention with the result that the washing can be

accomplished by one step in the present invention.

Furthermore, the pressure sensitive adhesive sheet of

the present invention is stuck to the wafer with

satisfactory adhesive strength during the grinding of

the wafer back, so that §enetration of wafer grinding

dust into the interface between the wafer surface and

the pressure sensitive adhesive sheet to thereby

destruct the pattern formed on the wafer surface can be

avoided.

In addition to the above uses, the pressure

sensitive adhesive sheet of the present invention can be

used in surface protection or fixing during the

processing of semiconductor compounds, glasses,
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EFFECT OF THE T NTTON

The pressure sensitive adhesive composition of the
present invention possesses both energy beam curability
and hydrophilicity. Therefore, the adhesive strength is
extremely reduced by the irradiation with energy beams
to thereby enable easily peeling the pressure sensitive
adhesive sheet from the adherend. Further, the
composition of the pressure sensitive adhesive is
homogeneous and the pressure sensitive adhesive is
excellent in terms of cohesive strength, so that the

’) pressure sensitive adhesive does not remain on the
adherend surface at the time of peeling of the pressure
sensitive adhesive sheet. Still further, even if the
pressure sensitive adhesive remains on the adherend
surface for some reason, the residual pressure sensitive

adhesive can easily be removed by washing with water.

E PLE
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Measurement of residual particle

The pressure sensitive adhesive sheet obtained in
each of the following Examples and Comparative Examples
was stuck onto a gpecular surface of a 4-inch silicon
wafer in 23°C/65% RH atmosphere by reciprocating a 2 kg
rubber roller thereon, and allowed to stand still for 60
min. From the substrate film side, the pressure

sensitive adhesive sheet was irradiated at a line speed

Ly

of 5 m/min with ultraviolet rays emitted from a high

— —

pressure mercury lamp (80 W/cm) disposed at a distance
of 10 cm from the pressure sensitive adhesive sheet.
Thereafter, the pressure sensitive adhesive sheet was
peeled. The number of particles having a particle size
of at least 0.27 um (diameter) remaining on the wafer
surface was measured by using laser surface inspecting
instrument (LS 5000 manufactured by Hitachi Electronic
Engineering Co., Ltd.).

W habili
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thickness of 50 um, cut into 20 mm squares, stuck onto a
specular surface of semiconductor wafer and allowed to
stand still for 20 min. The pressure sensitive adhesive
layer was irradiated at»a line sﬁeed of 5 m/min with
ultraviolet rays emitted from a high pressure mercury
lamp (80 W/cm) disposed at a distance of 10 cm from the
layer. Thereafter, the wafer with pressure sensitive
adhesive layer was immersed in pure water at ordinary
temperature, and the time spent before the removal of
the pressure sensitive adhesive was measured.

In Example 16, in place of ultraviolet irradiation,
electron beam irradiation was carried out with the use
of a low-energy energy beam accelerator whose
accelerating voltage and beam current were set at 200 kV
and 5 mA, respectively, so that the dosage was 80 kGy.

Judgment indicated in the table was made on the
following criteria:

exellent: < 10 min,

good: 10 to 30 min, and

failure: > 30 min.

Adhesive strenath
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The pressure sensitive adhesive sheet obtained in
each of the following Examples and Comparative Examples
was stuck onto a specular surface of a semiconductor
wafer in 23°C/65% RH atmosphere by reciprocating a 2 kg
rubber roller thereon, allowed to stand still for 20 min
and peeled by means of a universal tensile tester
(TENéILON/UTM—4—100 manufactured by Orientec
Corporation) at a peeling speed of 300 mm/min to thereby
determine a 180° peeling adhesive strength (g/25 mm).
Also, the pressure sensitive adhesive sheet was stuck
and allowed to stand still under the same conditions as
mentioned above and, from the substrate film side, the
pressure sensitive adhesive sheet was irradiated at a
line speed of 5 m/min with ultraviolet rays emitted from
a high pressure mercury lamp (80 W/cm) disposed at a
distance of 10 cm from the pressure sensitive adhesive
sheet. Thereafter, the 180° peeling adhesive strength
was measured in the same ménner. In Example 16, as
mentioned in water washability test, electron beam
irradiation was carried out in place of ultraviolet

irradiation.

Employed abbreviations stand for the following

matter.

[Principal component of pressure sensitive adhesive]



10@ y5GLO%@& () -1 53" 10%@& () - Y1 1s10%@& () - L~- aBbC 10

UFL10%| & ()-! ~#10% | & ()- 109%| & ()-10% & () - 10%}| & () - 10%}| & () - - OM dEbC
10 U$gL0%}H| & ()-"&10%H & ()-1 10%} & () -

10941& ()-910%} & ()-S10%H & ()-1{}7~_@C 10 U. 10%}| & (ﬁ E&i/flé 8

10%4 & ()-1 (10%|& ()- 3  (10%g& ()-& 10% & ()-7m t bl 04|

1094 & ()-810% & ()-6Z10% & ()- 410%| & ()-210%4| & () - 010% & () - vw] xY7/
104! 8#10%&' () - 10%G& () - MLOYG& () - | 4 $10%3& ()- Y 10%G& ()- 109%G&' ()-Y

104| <kdC7/ 104!8 )3(10%p& () - 3F&LOY%GE () - F$109G& ()- "109%G& ()-F 109%G& () -
109G& () - >r st uxnbC 104! 810%G& ()-Y 10G 10G 10G @.0%& () - |

ié%ﬁ&<§)%é&é§?§*e&8& T SO B G ) oV () - 33 10968 (-

L0008 ()51 QENVBPRL - TARVER LTSy a0 SHEE 1) mots

Flggy;ss(l%'&g (P0G A A TR 102600 ) - 108 (4 SAUL (0 ALY O)-
reacting 4 parts by weight of glycidyl methacrylate (A2)
with 100 parts by weight of a 25% ethyl acetate solution
of copolymer (Al) having a weight average molecular
weight of 250,000, which was prepared from 90 parts by
weight of 2-methoxyethyl acrylate (a2) and 10 parts by
weight of acrylic acid (al);
A(2): product (units containing double bond: 6.9 mol%
and units containing acid group: 7.7 mol%) obtained by
reacting 1.3 parts by weight of methacrylic acid (A2)
with 100 parts by weight of a 25% ethyl acetate solution
of copolymer (Al) having a weight average molecular
weight of 100,000, which was prepared from 80 parts by
weight of 2-methoxyethyl acrylate (a2), 5 parts by
weight of methacrylic acid (al) and 15 parts by weight
of methacrylate (a2) containing alicyclic epoxy group
(Cyclomer M-100 produced by Daicel Chemical Industries,
Ltd.);
A(3): product (units containing double bond: 11.2 mol%
and units containing acid group: 8.5 mol%) obtained by
reacting 3.5 parts by weight of methacryloyloxyethyl
isocyanate (A2) with 100 parts by weight of a 25% ethyl

acetate solution of copolymer (Al) having a weight
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10%m& () - ﬁ&g@g g%(g-hfg}oxyethyl acrylate (a2), the reaction
mainly conducted between the OH group and the NCO group;
A(4): product (units containing double bond: 10.9 mol%

b and units containing acid group: 8.4 mol%)-obtainéd by
reacting 3.5 parts by weigh;_of methacryloyvloxyethyl
isocyanate (A2) with 100 parts by weight of a 25% ethyl
acetate solution of copolymer (Al) having a weight
average molecular weight of 250,000, which was prepared
from 80 parts by weight of butyl acrylate (a2), 5 parts
by weight of acrylic acid (al) and 15 parts by weight of
2-hydroxyethyl acrylate (a2), the reaction mainly
conducted between the OH group and the NCO group; and
A(5): product (units containing double bond: 11.8 mol$%
and units containing acid group: 6.4 mol%) obtained by
reacting 2.5 parts by weight of hydroxymethacrylate (A2)
with 100 parts by weight of a 25% ethyl acetate solution
of copolymer (Al) having a weight average molecular
weight of 200,000, which was prepared from 67 parts by
weight of 2-methoxyethyl acrylate (a2), 30 parts by
weight of alicyclic epoxy group containing methacrylate

(a2) (Cyclomer M-101 produced by Daicel Chemical
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G(1l): 25% ethyl acetate solution of copolymer having a
weight average molecular weight of 250,000, which was
prepared from 96 parté by weight of 2- methoxyethyl
acrylate and 10 parts by weight of acrylic acid;
G(2): 25% ethyl acetate solution of copolymer having a
weight average molecular weight of 250,000, which was
prepared from 80 parts by weight of butyl acrylate, 5
parts by weight of acrylic acid and 15 parts by weight
of 2-hydroxyethyl acrylate; and
G(3): 25% ethyl acetate solution of copolymer having a
weight average molecular weight of 250,000, which was
prepared from 70 parts by weight of butyl acrylate and

30 parts by weight of 2—Hydroxyethyl acrylate.

[Neutralizer]

B: triethanolamine.

[Photopolymerization initiator]

C: l-hydroxycyclohexyl phenyl ketone (trade mark:
Irgacure 184 produced by Ciba-Geigy, Limited).
[Crosslinking agent]

D: epoxy crosslinking agent (trade mark: Tetrad C

produced by Mitsubishi Gas Chemical Co., Inc.).
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E: triethylene glycol monomethyl ether.

{Energy beam polymerizable compound]

F(l): reaction product (80% ethyl acetate solution)

(weight average molecular weight: 25,000) from 343.5

parts by weight of hexamethylene diisocyanate trimer

(trade mark: Coronate HX, produced by Nippon

Polyurethane Co. Ltd.), 166.3 parts by weight of

hydroxypropyl acrylate and 190.3 parts by weight of

polyethylene glycol monomethyl ether; and

F(2): reaction product (80% ethyl acetate solution)

(weight average molecular weight: 2000) from 52.8 parts

by weight of hexamethylene diisocyanate, 10.7 parts by

weight of pentaerythritol and 36.5 parts by weight of 2-

hydroxyethyl acrylate.

Examples 1 to 16 and Comparative Examples 1 to 4
The above components were blended together in
accordance with the formulations of Table 1, thereby
obtaining pressure sensitive adhesive compositions.
A corona treated surface of a 110 um thick
polyethylene film was coated with each of the above
obtained pressure sensitive adhesive compositions so

that the thickness of the coating having been dried was
20 um. Thus, pressure sensitive adhesive sheets with a

total thickness of 130 um were obtained.
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(Note 1): The adhesive strength after ultraviolet

irradiation is indicated in Examples 1 to 15 and the
Comparative Examples while the adhesive strength after
electron beam irradiation is indicated in Example 16.
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(a2) that is copolymerizable with the polymerizable monomer
containing carboxylic acid group.

3. The energy beam curable hydrophilic pressure sensitive
adhesive composition as claimed in claim 2, wherein the
copolymerizable other monomer (a2) is a compound represented
by the formula:
X! X?
N\ 7/
C=C
/7 N
X3 CO - (ORY), - OR?

wherein each of X!, X% and X’ independently represents hydrogen
or a methyl group; R' represents a divalent hydrocarbon group
having 2 to 12 carbon atoms; R® represents a hydrocarbon group
having 1 to 10 carbon atoms; and n is an integer of 1 to 10.



EBC""n#$%a v(*,,-/1j 2,3P4356; 7@9;
< 8¢A7BCEFHTJKLanNyCP|RT0V+M/XYC\ ]IA O JaJcedMeh: j klmpZz rstvx yzl | } ~7TXW
| 7v" aB>sB1- VHbiPs)5>JVVo°/&BLZco|5 1; FN] gt ) : Sw* FZr 0EZk% EJG 2002

" #$UR' ()*+,-./0123456789:

<= >7@%BCDEFGHIJKLNNCPQRSTUVWXYZ[\]A_ abcdef ghi j kl mopqgr st uvwxyz{| } ~6Ti mes

P?ﬁ%;gﬁanAr'%%go% %@gNgg%R QQQEbEQtE¥MQEBEQEHEEBEéssure sensitive

<= >o@\eé139|sa¥m REMREPERSINVAK YA A med 4 aByghf| &1 adbhdr SPudwxyRich~
" #SYR EQ)ther. DiR345€8489: photopolymerization initiator (C).
<:>?@ABCDEFGHIJKLNNCPQRSTUVMXYZ[\]A_‘abcdefghijklnnopqrstuvmmyz{|}~

5. A wafer surface protective pressure sensitive adhesive

sheet comprising a substrate coated with the energy beam curable
hydrophilic pressure sensitive adhesive composition as claimed

in any of claims 1 to 4.



