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SPECIFICATION

ADHESIVE RESIN COMPOSITION, LAMINATE, AND SELF-STRI

TECHNICAL FIELD
[0001]

Thepresentinventionrelatestoanadhesiveresin
a laminate, and a self-stripping method.
BACKGROUND ART
[0002]

Examples of the adhesive resin compositions having
self-stripping property in the related art include

In Patent Document 1 (Japanese Unexamined Patent Pu
No.5-43851), astrippable pressure sensitive adhes
expanding agentis blended with a highly elastic pr
adhesive, is described. As the expanding agent, an
expanding agent (ammonium carbonate and the like) o
expanding agent(an azo-based compound and the like)
further, thermally expandable fine particles formed
microencapsulating theexpanding agent, and the like
InPatentDocumentl itisdescribedthatadhesive
bysubjectingtheexpandingagenttoaheatingtreat
or expanded.
[0003]

In Patent Document 2 (Japanese Unexamined Patent Pu
No. 11-166164), a heating-strippable sticky sheet h

layer including thermally expandable microspheres
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(microcapsules)havinganaverage particle diameter

than 18 um is described.
[0004]

In Patent Documents 3 and 4 (Japanese Unexamined Pa

PublicationNos.2001-200234and 2003-151940), iti
a sticky material including an azide compound is us
semiconductor preparation process.

[0005]

In Patent Documents 5 to 8 (Japanese Unexamined Pat
Publication Nos. 2003-231871, 2003-173989, 2003-173
2003-231867),astickymaterialincludingagasgen
a gas by stimulation is described. As the gas gene
compound and an azide compound are described.

Furthermore,inNon-PatentDocument1 (Journal“Pol
59, December (2010) pp. 926 t0 927), a UV sensitive
self-stripping tape is described.

[0006]

The related documents regarding a compound having a
acid skeleton or the like include the following.

InPatentDocument9(PamphletofinternationalPub
WO 2010/025983), a low outgassing photoresist conta
having a skeleton of Meldrum’s acid is described.

In Patent Document 10 (Japanese Unexamined Patent P
No. 2009-227996), a polymer having a skeleton of Me
described.

[0007]

InNon-PatentDocument2(NATURECHEMISTRY,Vol.2,

equaltoormore

tent
sdescribedthat

edina

ent
993, and
eratorgenerating

rator, an azo

ymer”,Vol.

heat-resistant

Meldrum’s

licationNo.

ining a polymer
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pp. 207 to 212), itis described that a compound ha
of Meldrum’s acid generates carbon dioxide with a k
RELATED DOCUMENT
PATENT DOCUMENT
[0008]

[PatentDocument1]Japanese Unexamined PatentPubl
5-43851

[PatentDocument2]Japanese Unexamined PatentPubl
11-166164

[PatentDocument3]Japanese Unexamined PatentPubl
2001-200234

[PatentDocument4]Japanese Unexamined PatentPubl
2003-151940

[PatentDocument5]Japanese Unexamined PatentPubl
2003-231871

[PatentDocument6]Japanese Unexamined PatentPubl
2003-173989

[PatentDocument7]Japanese Unexamined PatentPubl
2003-173993

[PatentDocument8]Japanese Unexamined PatentPubl
2003-231867

[Patent Document 9] Pamphlet of International Publi
WO 2010/025983

[PatentDocumentl0]JapaneseUnexaminedPatentPub
2009-227996

[Non-Patent Document]

[0009]

ving a skeleton

etene by heat.
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[Non-Patent Document 1] Journal “Polymer” Vol. 59 D ecember
(2010) pp. 926 to 927
[Non-Patent Document 2] NATURE CHEMISTRY Vol. 2, Ma rch 2010,

pp. 207 to 212

DISCLOSURE OF THE INVENTION
[0010]
However, the technologies described in Patent Docum ents 1to

8 have problems in light of the following.

[0011]

Since an azo compound generates active radical spec ies by
applyingastimulation,anadhesivematerialwhichi sabaseiseasily
decomposedbytheactiveradicalspecies. Asares ult,thedecomposed
adhesivematerialiseasilyadheredtoabodytobe adheredto(adhesive
residue)orthe bodytobe adheredis easilycontam inatedduringthe
decomposition.

[0012]

Moreover,anazidecompoundissimplydecomposedeve nbyapplying
an impact, and when the decomposition starts, achai n reaction is
caused and as aresult, itis difficult to control the discharge of
anitrogengas. Further, itisalsothoughtthatth e azide compound
has a problem due tothe generation of active radica Ispeciesinthe

similar manner as that of the azo compound.

Furthermore, inorganic expanding agents or microcap sules are
not dissolved in an adhesive material to be a base, and therefore,
remain on the surface of the adherend during the st ripping in some

cases.
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Inaddition,inthedocumentsintherelatedart,r
self-strippableadhesives,acompoundwithaMeldru
is not described.

[0013]

InPatentDocumentsSandl0andNon-PatentDocumen

in which a polymer having a skeleton of Meldrum'’s a
an expandable sticky polymer of a self-strippable a
described.
[0014]
The present invention can be seen as follows.
[1]JAnadhesiveresincompositionincludinganexpa
polymerhavingastructurederivedfromaMeldrum’s
[2]Theadhesiveresincompositionasdescribedin

theMeldrum’sacidderivativeisrepresentedbythe

egardingthese

m'sacidskeleton

2,anexample
cid is used as

dhesive is not

ndablesticky
acidderivative.
[1],inwhich

followinggeneral

formula (1):
[0015]
R R?
o\T)xT/o
OYO
RPR* (1)
[0016]

(In the formula (1), R land R 2 eachindependently represent a
hydrogenatom, ahalogenatom, asubstituted oruns ubstituted alkyl
group having 1 to 10 carbon atoms, a substituted or unsubstituted
alkenyl group having 2 to 10 carbon atoms, a substi tuted or
unsubstitutedalkynylgrouphaving2tolOcarbona toms,asubstituted
or unsubstituted aryl group, a substituted or unsub stituted
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arylalkylgroup having 7 to 12 carbon atoms, or a su bstituted or
unsubstituted silyl group, and R YandR 2?may be bonded to each other

to form aring structure. R 3andR *eachindependently representa
hydrogen atom, a substituted or unsubstituted alkyl group having 1
to 10 carbon atoms, a substituted or unsubstituted alkenyl group
having 2to 10 carbon atoms, a substituted or unsub stituted alkynyl
grouphaving2to10carbonatoms, orasubstituted orunsubstituted
arylgroup,and R 3andR “may be bonded to each othertoformaring

structure. Atleastone of R ! R 2R 3R “theringstructuresformed

by the mutual bonding of R Tand R 2, and the ring structures formed

by the mutual bonding of R 3andR *has a reactive functional group
selectedfromavinylgroup,anacryloylgroup,am ethacryloylgroup,
an epoxy group, an aziridyl group, a thiiranyl grou p, an oxetanyl
group, a thietanyl group, an isocyanate group, an a mino group, a
sulfone group, a hydroxyl group, a carboxyl group, and an acid

anhydride group as a substituent.)

[0017]

[3] The adhesive resin composition as described in [1]or[2],
in which the expandable sticky polymer includes an adhesive resin
having a Meldrum’s acid derivative bonded through a reactive
functional group included in the Meldrum’s acid der ivative.

[4] The adhesive resin composition as described in [2]or[3],

in which the expandable sticky polymer includes:

(a) a constituent unit derived from the Meldrum’s a cid
derivativerepresentedbythegeneralformula(1), inwhichatleast
oneofR 1R 2R 3R *theringstructuresformedbythe mutualbonding

of R Yand R 2, and the ring structures formed by the mutual bond ing



of R 2and R *has a reactive functional group selected from a vi nyl
group,anacryloylgroup,andamethacryloylgroup asasubstituent,
and

(b) a constituent unit derived from a (meth)acrylic acid
derivative.

[5]Theadhesiveresincompositionasdescribedin [4],inwhich
in the Meldrum’s acid derivative, at least one of R 'R %R %*andR *
is a benzyl group having a vinyl group as a substit uent.

[6] The adhesive resin composition as described in any one of
[1] to [5], in which the glass transition temperatu re measured by
differential scanning calorimetry is equal to or lo wer than40 °C.

[7] An adhesive resin composition including:

aMeldrum’sacidderivativerepresentedbythefoll owinggeneral
formula (1):
[0018]
R! R?
oWo
OYO
RPR* (1)
[0019]

(In the formula (1), R Yand R 2 each independently represent a
hydrogenatom, ahalogenatom, asubstituted oruns ubstituted alkyl
group having 1 to 10 carbon atoms, a substituted or unsubstituted
alkenyl group having 2 to 10 carbon atoms, a substi tuted or
unsubstitutedalkynylgrouphaving2tolOcarbona toms,asubstituted
orunsubstitutedarylgroup,asubstitutedorunsub stitutedarylalkyl

grouphaving 7to 12 carbonatoms, orasubstituted orunsubstituted
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silylgroup,andR andR ?maybebondedtoeachothertoformaring
structure. R 3andR “eachindependently representa hydrogen atom,
asubstitutedorunsubstitutedalkylgrouphavingl tolOcarbonatoms,
a substituted or unsubstituted alkenyl group having 210 10 carbon
atoms, a substituted or unsubstituted alkynyl group having 2to 10
carbon atoms, or a substituted or unsubstituted ary Igroup, and R
and R * may be bonded to each other to form a ring structu re.);and
an adhesive resin.
[8]Theadhesiveresincompositionasdescribedin [7],inwhich
inthe general formula (1), R andR Zeachindependently representa

hydrogenatom,analkylgrouphavinglto4carbon

atoms,orabenzyl

group,R 2andR “eachindependently representa hydrogen atom or an

alkyl group having 1 to 4 carbon atoms, and R
each other to form a cyclopentyl group.
[0020]

[9] The adhesive resin composition as describedin
in which the adhesive resin has a glass transition
measured by differential scanning calorimetry of eq
than40 °C.

[10] The adhesive resin composition as describedin
[7]to[9], in which the adhesive resin is an acryl
sensitive adhesive.

[11] A laminate including:

a base material,

astrippablelayerincludingthe adhesiveresincom
described in any one of [1] to [10], formed on the

and

3andR “*are bondedto

[7]or[8],
temperature

ual to or lower

any one of

-based pressure

positionas

base material,
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an adherend adhered to the strippable layer.

[12] A self-stripping method using alaminate inclu
material, a strippable layer having the adhesive re
as described inany one of [1] to [6], formed on th
andanadherendadheredtothestrippablelayer,th

a step of heating the laminate to equal to or highe
temperature atwhichthe Meldrum’s acid derivative
sticky polymer having a structure derived from a Me
derivativeincludedintheadhesiveresincompositi
thereby decomposing the compound included in the st
and reducing the adhesion strength of the strippabl
interface between the strippable layer and the adhe
[0021]

[13] Aself-stripping method using alaminate inclu
material,astrippablelayerhavingtheadhesiveresi
described in any one of [7] to [10], formed on the
andanadherendadheredtothestrippablelayer,th

a step of heating the laminate to equal to or highe
temperature at which the Meldrum’s acid derivative
and decomposing the Meldrum’s acid derivative inclu
strippable layer, thereby reducing the adhesion str
strippable layer at the interface between the strip
the adherend.

[14] A tape including:

a base material layer; and

astrippablelayerincludingtheadhesiveresincom

describedinanyoneof{1]to[10],formedonthe

dingabase
sin composition
e base material,
emethodincluding:
rthan a
ofanexpandable
I[drum’s acid
onisdecomposed,
rippable layer,
e layer at the

rend.

dingabase
ncompositionas
base material,
emethodincluding:
rthan a
is decomposed,
ded in the
ength of the

pable layer and

positionas

basemateriallayer.
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[15] A method for polishing a substrate, including:

astepofattachingthetapeasdescribedin[14]t
of asurface to be polished of the substrate throug
layer;

a step of polishing the surface to be polished in t
substrate;and

astepofstrippingthetape fromthe backside bya
to the strippable layer of the tape after the polis
[0022]

[16] A dicing method including:

a step of fixing the adherend onto a support by the
resin composition as described in any one of [1] to

a step of dicing the adherend;and

a step of stripping the adherend, which has been ma
individual pieces by applying heat, from the suppor

[17]Amethodforpreparingasemiconductorpackage

a step of fixing a semiconductor chip onto a suppor
adhesive resin composition as described in any one

a step of sealing the semiconductor chip with a res

astepofstrippingthesemiconductorchipsealedw
from the support by applying heat.

[18] A plating method including:

astep of attaching the tape as described in [14] t
nottobeplatedinabodytobeplated,throughth

a step of subjecting the body to be plated to a pla
treatment;and

astepofstrippingthetape byapplyingheattoth

othebackside

hthe strippable

he

pplyingheat
hing step.

adhesive

[10];

de into

,including:
t by the
of [1]to[10];
in;and

iththeresin

oaportion
estrippablelayer;

ting

estrippable
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layerofthetapeattachedtothebodytobeplated
treatment step.
[0023]

According to the present invention, an adhesive res
compositionwhichhassufficientadhesionstrength
can be easily stripped without damaging anadherend
stripping, and can form a strippable layer having |
contamination ofthe adherend; alaminate having a
formed ofthe composition; and a self-stripping meth
provided.
BRIEF DESCRIPTION OF THE DRAWINGS
[0024]

Fig. 1is a cross-sectional view showing the config

the laminate of the present embodiment.

DESCRIPTION OF EMBODIMENTS
[0025]
The adhesive resin composition of the present inven
be described below with reference to Embodiments 1
inthe presentinvention, theterms“adhesive”and
same meanings without specific discretion.
[Embodiment 1]
<Adhesive Resin Composition>
The adhesive resin composition of the present embod
includesanexpandablestickypolymerhavingastru
an expandable compound.

[0026]

aftertheplating

in
duringadhesion,
during the
ittle
strippable layer

od can be
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cturederivedfrom
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(ExpandableSticky Polymer)

The expandable sticky polymer has a structure deriv
Meldrum’s acid derivative which is an expandable co
[0027]

Examples of the expandable sticky polymer include:

(1) a polymer in which a Meldrum’s acid derivative
to a polymer chain, and

(2)apolymerinwhichaconstituentunitderivedf
acid derivative constitutes a part of the polymer c

With theseexpandable sticky polymers, the content o
molecular compound, which is one of the materials ¢
contamination of the body to be adhered, can be red

Hereinafter, these polymers will be described in or
[0028]

(1)ExpandableStickyPolymerinwhichMeldrum’sAc
is Bonded to Polymer Chain

Asanadhesiveresinthatservesasabase,onesmai
adhesiveness at lower than the heating temperature
stripping and having heat resistance not generating
decomposition, or the like can be used. For exampl
stickysubstancesuch as the pressure sensitive adhes
materials) known in the related art can be used.

[0029]

Examples of the pressure sensitive adhesive include
rubber-based pressure sensitive adhesives using a r
polymer such as natural rubber or polyisobutylene r

styrene/butadienerubber, styrene/isoprene/styrene

ed from a

mpound.

is bonded

romaMeldrum’s
hain.

f the low
ausing the
uced.

der.

idDerivative

ntainingthe
during the
melting,
€,

ives (sticky

ubber-based

ubber,

blockcopolymer
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rubber,reclaimedrubber, butylrubber, polyisobuty lenerubber,and
NBRasabasepolymer;silicone-based pressure sens itiveadhesives;
urethane-based pressure sensitive adhesives; and ac ryl-based
pressure sensitive adhesives. Thebase materialca nbe constituted
with one kind or two or more kinds of components. The acryl-based
pressure sensitive adhesives are particularly prefe rred.

[0030]

Examples of the acryl-based pressure sensitive adhe sives
include acryl-based sticky materials having one kin dortwoormore
kinds of acryl-based polymer (homopolymer or copoly mer) using an
alkyl(meth)acrylate esterasamonomercomponenta sabasepolymer.
Examplesofthealkyl(meth)acrylateesterinthea cryl-basedsticky
material include C 120 alkyl (meth)acrylate esters such as methyl
(meth)acrylate, ethyl (meth)acrylate, propyl (meth) acrylate,
isopropyl (meth)acrylate, butyl (meth)acrylate, iso butyl
(meth)acrylate, s-butyl (meth)acrylate, t-butyl (me th)acrylate,
pentyl(meth)acrylate,hexyl(meth)acrylate,heptyl (meth)acrylate,
octyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, isooctyl
(meth)acrylate, nonyl (meth)acrylate, isononyl (met h)acrylate,
decyl (meth)acrylate, isodecyl (meth)acrylate, unde cyl
(meth)acrylate, dodecyl (meth)acrylate, tridecyl (m eth)acrylate,
tetradecyl (meth)acrylate, pentadecyl (meth)acrylat e, hexadecyl

(meth)acrylate, heptadecyl (meth)acrylate, octadecy I
(meth)acrylate, nonadecyl (meth)acrylate, and eicos vl
(meth)acrylate,andpreferablyC 418 alkyl(meth)acrylates(linearor
branched alkyl) esters.

[0031]
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Furthermore, the acryl-based pressure sensitive adh
include units corresponding to other monomer compon
be copolymerizable with the alkyl (meth)acrylate es
purpose of improving aggregation power, heat resist
crosslinkability,orthelike ifnecessary. Examp
componentincludecarboxylgroup-containingmonomer
acid, methacrylic acid, carboxyethyl acrylate, carb
acrylate, itaconic acid, maleic acid, fumaric acid,
acid; acid anhydride group-containing monomers such
anhydride, and itaconic anhydride; hydroxyl group-c
monomers such as hydroxyethyl (meth)acrylate, hydro
(meth)acrylate, hydroxybutyl (meth)acrylate, hydrox
(meth)acrylate, hydroxyoctyl (meth)acrylate, hydrox
(meth)acrylate, hydroxylauryl (meth)acrylate, and
(4-hydroxymethylcyclohexyl) methylmethacrylate; sul
group-containing monomers such as styrenesulfonic a
allylsulfonic acid, 2-(meth)acrylamide-2-methylprop
acid, (meth)acrylamide propanesulfonic acid, sulfop
(meth)acrylate, and (meth)acryloyl oxynaphthalenesu
phosphoric acid group-containing monomers such as
2-hydroxyethylacryloyl phosphate; (N-substituted) a
monomers such as (meth)acrylamide, N,N-dimethyl (m
N,N-diethyl (meth)acrylamide, N-isopropyl (meth)acr
N-butyl (meth)acrylamide, N-methylol (meth)acrylami
N-methylolpropane (meth)acrylamide; aminoalkyl
(meth)acrylate-based monomers such as aminoethyl (m

N,N-dimethylaminoethyl (meth)acrylate, and t-butyla

esives may
ents which can
ters for the
ance,
lesofthemonomer
ssuchasacrylic
oxypentyl
and crotonic
as maleic
ontaining
xypropyl
yhexyl
ydecyl

fonic acid
cid,
anesulfonic

ropyl

Ifonic acid;

mide-based
eth)acrylamide,
ylamide,

de, and

eth)acrylate,

minoethyl
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(meth)acrylate; alkoxyalkyl (meth)acrylate-based mo

nomers such as

methoxyethyl (meth)acrylate and ethoxyethyl (meth)a crylate;
maleimide-based monomers such as N-cyclohexylmaleim ide,
N-isopropylmaleimide, N-laurylmaleimide, and N-phen ylmaleimide;
itaconimide-based monomers such as N-methylitaconim ide,
N-ethylitaconimide, N-butylitaconimide, N-octylitac onimide,
N-2-ethylhexylitaconimide, N-cyclohexylitaconimide, and
N-laurylitaconimide; succinimide-based monomers suc h as
N-(meth)acryloyloxymethylene succinimide,
N-(meth)acryloyl-6-oxyhexamethylene succinimide, an d
N-(meth)acryloyl-8-oxyoctamethylene succinimide; vi nylesters such
as vinyl acetate and vinyl propionate; nitrogen-con taining
heterocyclic ring-based monomers such as N-vinyl-2- pyrrolidone,
N-methylvinylpyrrolidone, N-vinylpyridine, N-vinylp iperidone,
N-vinylpyrimidine, N-vinylpiperazine, N-vinylpyrazi ne,
N-vinylpyrrole, N-vinylimidazole, N-vinyloxazole,

N-(meth)acryloyl-2-pyrrolidone, N-(meth)acryloylpip eridine,
N-(meth)acryloylpyrrolidine, and N-vinylmorpholine;

N-vinylcarboxylic acid amides; styrene-based monome rs such as

styrene and a-methylstyrene; lactam-based monomers such as

N-vinylcaprolactam;cyanoacrylatemonomerssuchas acrylonitrileand

methacrylonitrile;epoxygroup-containingacryl-bas edmonomerssuch
as glycidyl (meth)acrylate; glycol-based acryl este rmonomers such
as polyethylene glycol(meth)acrylate, polypropylene glycol
(meth)acrylate, methoxyethylene glycol (meth)acryla te, and

methoxypolypropylene glycol (meth)acrylate; acrylat e ester-based

monomershavingaheterocyclicring,ahalogenatom ,asiliconatom,
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or the like, such as tetrahydrofurfuryl (meth)acryl
(meth)acrylate, and silicone (meth)acrylate; polyfu
monomerssuchashexanedioldi(meth)acrylate, (poly
di(meth)acrylate, (poly)propylene glycol di(meth)ac
neopentyl glycol di(meth)acrylate, pentaerythritol
di(meth)acrylate, trimethylolpropane tri(meth)acryl
pentaerythritol tri(meth)acrylate,
dipentaerythritolhexa(meth)acrylate, epoxyacrylate,
polyesteracrylate, urethane acrylate, divinylbenzen
di(meth)acrylate,andhexyldi(meth)acrylate;olefi
suchasisoprene, butadiene,andisobutylene;andv
monomers such as methyl vinyl ether and ethyl vinyl
monomercomponentsmaybeusedaloneorincombinat
kinds thereof.

[0032]

For the preparation of the acryl-based pressure sen
adhesive, any one can be suitably selected from kno
methods such as solution polymerization, bulk polym
emulsionpolymerization,andvariouskindsofradic
Inaddition, the obtained adhesive resin may be any
copolymer, a block copolymer, and a graft copolymer

Furthermore, inthe solution polymerization out of
polymerization, forexample, ethyl acetate, toluene
used as a polymerization solvent. As a specific ex
solution polymerization, for example, 0.01 parts by
parts by weight of azobisisobutyronitrile with resp

by weight of the total amount of the monomers is ad

ate, fluorine
nctional
)ethyleneglycol

rylate,

ate,

e, butyl

n-basedmonomers

inylether-based
ether. These

ionoftwoormore

sitive
wn preparation
erization,
alpolymerization.

one ofarandom

theradical
,orthelikeis
ample of the
weight to 0.2
ectto100parts

ded as a
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polymerizationinitiator, underaninertgasflows
and the reaction is carried out usually at about 50
about 8 hours to 30 hours.
[0033]

Apolymerizationinitiator,achaintransferagent,
andthelikeusedintheradicalpolymerizationare
limited, and any one can be suitably selected and u

Examplesofthepolymerizationinitiatorincludeaz
such as2,2 '-azobisisobutyronitrile,
2,2 '"-azobis(2-amidinopropane)dihydrochloride,
2,2 '"-azobis[2-(5-methyl-2-imidazolin-2-yl)propane]dihyd
e, 2,2 '-azobis(2-methylpropionamidine)disulfate,
2,2 "-azobis(N,N  ’-dimethyleneisobutylamidine), and
2,2 '-azobis[N-(2-carboxyethyl)-2-methylpropionamidine]h
(VA-057,manufacturedbyWakoPureChemicallndustr
persulfates such as potassium persulfate and ammoni
peroxide initiators such as di(2-ethylhexyl)peroxyd
di(4-t-butylcyclohexyl)peroxydicarbonate, di-sec-bu
peroxydicarbonate, t-butyl peroxyneodecanoate, t-he
peroxypivalate, t-butyl peroxypivalate, dilauroyl p
di-n-octanoyl peroxide, 1,1,3,3-tetramethylbutylper
hexanoate, di(4-methylbenzoyl)peroxide, dibenzoyl p
t-butyl peroxy isobutylate, 1,1-di(t-hexylperoxy)cy
t-butyl hydroperoxide and hydrogen peroxide, and re
formed by combination of peroxide and a reducing ag

combination of persulfate and sodium hydrogen sulfi

uchasnitrogen,

°Cto 100 °Cfor

anemulsifier,
notparticularly
sed.

oinitiators

rochlorid

ydrate
ies,Ltd.),other
um persulfate,
icarbonate,
tyl
Xyl
eroxide,
oxy-2-ethyl
eroxide,
clohexane,
dox initiators
ent, such as a

te, and a
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combination of peroxide and sodium ascorbate, but a
to these examples.
[0034]

Furthermore, in the case where an organic peroxide
apolymerizationinitiator itispossibletouset
peroxide, which is not used in a polymerization rea
crosslinking reaction. However, in this case, the
may be determined and then added again, if necessar
predetermined amount of the organic peroxide can be

The polymerization initiator may be used alone ora
of two or more kinds thereof, and the total content
preferablyabout0.005 parts by weightto 1 partby
preferably about 0.02 parts by weight to 0.6 parts
respect to 100 parts by weight of the monomers.

Inaddition,achaintransferagentmaybeusedin
Byusingthechaintransferagent,themolecularwe
resin can be adjusted appropriately.

[0035]

Examplesofthe chaintransferagentinclude lauryl
glycidyl mercaptan, mercaptoacetic acid, 2-mercapto
thioglycolic acid, 2-ethylhexyl thioglycolate, and
2,3-dimercapto-1-propanol.

These chain transfer agents may be used alone or as
oftwoormorekindsthereof,andthetotalcontent
0.01partsbyweightto0.4partsbyweightwithre
by weight of the monomers.

[0036]

re not limited

is used as
heresidualorganic
ction, ina
residual amount
y, and a
used.
samixture
by volume is
weight,andmore

by weight, with

polymerization.

ightoftheadhesive

mercaptan,

ethanol,

amixture
byvolumeisabout

spectto100parts
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Inaddition, examples oftheemulsifierusedinthe
emulsion polymerization include anionic emulsifiers
lauryl sulfate, ammonium lauryl sulfate, sodium dod
sulfonate,ammonium polyoxyethylene alkylethersul
polyoxyethylenealkylphenylethersulfate,andnon
such as polyoxyethylene alkyl ether, polyoxyethylen
ether, polyoxyethylene fatty acid ester, and a
polyoxyethylene-polyoxypropyleneblockpolymer. Th
may be used alone or as a mixture of two or more ki
[0037]

Moreover, specific examples of the emulsifiers intr
radicalpolymerizablefunctionalgroupssuchasap
anallylethergroup,asareactiveemulsifier,inc
HS-20,KH-10,BC-05,BC-10,andBC-20(manufactured
Seiyaku Co., Ltd.), and Adekaria Soap SE10N (manufa
Corporation). Since the reactive emulsifier is tak
polymer chain after polymerization, water resistanc
which is thus preferable. The amount of the emulsi
is0.3partsbyweightto5 partsbyweightwithre
by weight of the monomers, and more preferably 0.5
to1lpartbyweight,fromtheviewpointsofpolymer
or mechanical stability.

[0038]

Thecrosslinkingreactionoftheadhesiveresinits
by heating during the stripping, and thus, anadhes
reduced adhesion performance can be used. In this

necessarytoconsiderthattheadhesionisnotredu

caseofthe
such as sodium
ecyl benzene
fate,andsodium
ionicemulsifiers

e alkyl phenyl

eseemulsifiers

nds thereof.

oducing

ropenylgroupand

ludeAqualonHS-10,

byDai-ichiKogyo
ctured by ADEKA
en into the
e isimproved,
fier to be used
spectto100parts
parts by weight

izationstability

elfproceeds
ive resin having
case, itis

cedatlowerthan
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the temperature during the stripping.
[0039]

The Meldrum’sacidderivative hasareactive functi

Examplesofthereactivefunctionalgroupincludea
anacryloylgroup,amethacryloylgroup,anepoxyg
group, a thiiranyl group, an oxetanyl group, a thie
isocyanategroup,anaminogroup,asulfonegroup,
a carboxyl group, and an acid anhydride group.
[0040]

WhenitisintendedthattheMeldrum’sacidderivat
to an adhesive resin, the process is conducted in t
as amethod in which a Meldrum’s acid derivative is
reactive functional group existing in the adhesive
chemical bond, a method in which the Meldrum’s acid
allowed to coexist during the preparation of an adh
form a chemical bond, a method in which a precursor
acidderivativeisallowedtoexistinanadhesive
to a chemical reaction to form a Meldrum’s acid der
like.

[0041]

The Meldrum’s acid derivative is represented by the

general formula (1).

[0042]

R R?
OWO
0. O
3
R*R (1)

onalgroup.
vinylgroup,
roup,anaziridyl
tanyl group, an

ahydroxylgroup,

iveisbonded
he same manner
reacted with a
resintoforma
derivative is
esive resin to
of a Meldrum’s
resinandsubjected

ivative, or the

following
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[0043]

In the formula (1), R Land R 2 each independently represent a
hydrogenatom, ahalogenatom, asubstituted oruns ubstituted alkyl
group having 1 to 10 carbon atoms, a substituted or unsubstituted
alkenyl group having 2 to 10 carbon atoms, a substi tuted or
unsubstitutedalkynylgrouphaving2tolOcarbona toms,asubstituted
orunsubstitutedarylgroup,asubstitutedorunsub stitutedarylalkyl
grouphaving 7to12carbonatoms, orasubstituted orunsubstituted
silylgroup,andR landR ?maybebondedtoeachothertoformaring
structure. R 3andR “*eachindependently represent a hydrogen atom,
asubstitutedorunsubstitutedalkylgrouphavingl tolOcarbonatoms,
a substituted or unsubstituted alkenyl group having 21010 carbon
atoms, a substituted or unsubstituted alkynyl group having 2to 10
carbon atoms, or a substituted or unsubstituted ary [ group, and R
and R * may be bonded to each other to form a ring structu re.
[0044]

ExamplesofR  %,R 2R ®andR “inthegeneralformula(1)include

the following.

Examplesofthehalogenatomincludefluorine,chlo rine,bromine,
and iodine.
[0045]

Examplesofthealkylgrouphaving1to10carbona tomsinclude
amethyl group, an ethyl group, apropyl group, an isopropyl group,
a butyl group, an isobutyl group, a tertiary butyl group, a pentyl
group,al-methylbutylgroup,a2-methylbutylgroup ,a3-methylbutyl
group, a 1,1-dimethylpropyl group, a 2,2-dimethylpr opyl group, a

1,2-dimethylpropyl group, a hexyl group, a pentyl g roup, an octyl
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group, a nonyl group, a decyl group, a cyclopropyl
cyclopropylmethyl group, a cyclopentyl group, a cyc
group, a cyclopentylmethyl group, and a cyclohexylm
[0046]

Examplesofthealkenylgrouphaving2tol0carbon
avinylgroup,anisopropenylgroup,anallylgroup
a 1-butenyl group, a 3-hexenyl group, a 1-cyclopent
1-cyclohexenyl group, a 2-cyclopentylethenyl group,
2-cyclohexylethenyl group.
[0047]

Examplesofthealkynylgrouphaving2tolOcarbon
anethynylgroup,al-propynylgroup,a2-propynyl
group, a 2-butynyl group, a 3-butynyl group, a 1-pe
2-pentynyl group, a 3-pentynyl group, a 4-pentynyl
1-methyl-2-propynyl group, a 3-methyl-1-butynyl gro
3,3-dimethyl-1-butynyl group, a 2-cyclopentylethyny
2-cyclohexylethynyl group.
[0048]

Examples of the arylalkyl group having 7 to 12 carb
includeabenzylgroup,al-phenylethylgroup,a2-
a 1-phenylpropyl group, a 2-phenylpropyl group, a 3
group,al-phenylbutylgroup,a2-phenylbutylgroup
group, and a 4-phenylbutyl group.
[0049]

Examples of the aryl group include a phenyl group,
group, a biphenyl group, a fluorenyl group, an anth

pyridyl group, a triazolyl group, a pyrrole group,

group, a
lopropylmethyl

ethyl group.

atomsinclude

,amethallylgroup,

enyl group, a

and a

atomsinclude
group,al-butynyl
ntynyl group, a
group, a
up, a

I group, and a

on atoms
phenylethylgroup,
-phenylpropyl
,a3-phenylbutyl

anaphthyl
ranyl group, a

atiinyl group,
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apyridylgroup,apyrimidinylgroup,anoxazolylg
group, athiazolyl group, anisothiazolyl group, an
group.
[0050]
Examples of the substituent in the case where the f
group and the silyl group are substituted include a
acryloyl group, a methacryloyl group, an epoxy grou
group, a thiiranyl group, an oxetanyl group, a thie
isocyanategroup,anaminogroup,asulfonegroup,
a carboxyl group, an acid anhydride group, an imide
group, and an alkoxy group having 1 to 10 carbon at
The ring structures formed by the mutual bonding of
maybeformed,whichincludecarbonatomsbondedwi
also applies to R dandR 4.
[0051]
Examplesofsucharingstructureincludealicyclic
as cycloalkanes such as cyclopropane, cyclobutane,
cyclohexane, and cycloheptane, cycloalkenes such as
cyclobutene, cyclopentene, cyclohexene, and cyclohe
bicyclic alkenes such as norbornene and norbornadie
aromatic groups such as phenyl, benzyl, naphthyl, b
triphenyl, fluorenyl, anthranyl, and phenanthryl; a
heterocyclicringgroupssuchasapyridylgroup,a
group,apyridazylgroup,afurylgroup,athienyl
group,anisoxazolylgroup,athiazolylgroup,ani
a pyrrole group, and an imidazolyl group.

[0052]

roup,anisoxazolyl

d animidazolyl

unctional
vinylgroup, an
p, an aziridyl
tanyl group, an
ahydroxylgroup,
group, athiol
oms.
R'andR 2

thR 'andR 2. This

groups,such
cyclopentane,
cyclopropene,
ptene, and
ne;

iphenyl,

nd

pyrimidinyl

group,anoxazolyl

sothiazolylgroup,
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These ring structures may have a substituent, and e xamples of
such a substituent include a vinyl group, an acrylo yl group, a
methacryloyl group, an epoxy group, an aziridyl gro up, athiiranyl
group, an oxetanyl group, a thietanyl group, an iso cyanate group,
anaminogroup, asulfone group,ahydroxylgroup, acarboxylgroup,
anacidanhydridegroup,animidegroup,athiolgr oup,andanalkoxy

group having 1 to 10 carbon atoms.

[0053]

Furthermore, atleastone of R ! R 2,R 3 R “theringstructures
formed by the mutual bonding of R and R 2, and the ring structures
formed by the mutual bonding of R 3andR “*hasareactive functional
groupselectedfromavinylgroup,anacryloylgrou p,amethacryloyl
group, an epoxy group, an aziridyl group, a thiiran yl group, an
oxetanylgroup,athietanylgroup,anisocyanategr oup,anaminogroup,
a sulfone group, a hydroxyl group, a carboxyl group , and an acid

anhydride group as a substituent.

[0054]

Inthepresentembodiment,R 'andR 2eachindependentlyrepresent
ahydrogenatom, analkylgroup having 1to4 carbo natoms, abenzyl
group,oraphenylgroup,andacyclopropylgroupf ormedbythemutual

bondingof R *and R 2is preferably used.

[0055]

RPandR “eachindependentlyrepresentahydrogenatom,ana lkyl
grouphavinglto4carbonatoms,oraphenylgroup ,andacyclopentyl
group or a cyclohexyl group formed by the mutual bo ndingofR  *and

R} is preferably used.
[0056]
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Furthermore, atleastone of R
formed by the mutual bonding of R
formed by the mutual bonding of R
functionalgroupselectedfromavinylgroup,anac

amethacryloylgroupasasubstituent. Further, at

R%, R ®and R “is preferably a benzyl group having a vinyl group

a substituent.
[0057]

AstheMeldrum’sacidderivativeusedinthepresen
onehavingastructurethatcangenerateacarbond
like can be used. Specifically,
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
5-(p-styrylmethyl)-2-ethyl-2,5-dimethyl-1,3-dioxane
8-(p-styrylmethyl)-8-methyl-6,10-dioxaspiro[4,5]dec
5-(p-styrylmethyl)-2,2-diethyl-5-methyl-1,3-dioxane
the like can be used.
[0058]

(2)ExpandableStickyPolymerinwhichConstituent
from Meldrum’s Acid Derivative Constitutes Part of

In order to synthesize an expandable sticky polymer
a constituent unit derived from a Meldrum’s acid de
constitutes a part of a polymer chain, the synthesi
by a method in which polymerization is carried out
Meldrum’s acid derivative having a reactive functio
coexist with a compound having a reactive functiona
constituting anadhesive resin, or the like.

[0059]

! R 2,R 3 R “theringstructures
Yand R 2, and the ring structures
3andR *preferably has a reactive
ryloylgroup,and

leastoneof R

tembodiment,

ioxidegasorthe

dione,
-4,6-dione,
ane-7,9-dione,

-4.6-dione,or

Unitderived
Polymer Chain
in which
rivative
s is conducted
by allowing a
nal group to

| group
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The expandable sticky polymer (2) includes:

(a)aconstituentunitderivedfromaMeldrum’saci
represented by the generalformula (1), inwhich at
R%,R 3 R 4 theringstructuresformed by the mutualbonding o
R?, and the ring structures formed by the mutual bond
R* has a reactive functional group selected from a vi
acryloyl group, and a methacryloyl group as a subst

(b) a constituent unit derived from (meth)acrylic a
derivative.

[0060]

For the Meldrum’s acid derivative, at least one of
and R “ is preferably a benzyl group having a vinyl group
substituent.

The constituent unit derived from a Meldrum'’s acid
(a)canbeincluded inthe amountof 0.1 parts by w
byweight, preferably 0.5 parts by weightto 40 par
more preferably 1 partby weightto 30 parts by wei
to100partsbyweightofconstituentunitderived
acid derivative.

Inaddition, the constituentunitderivedfroma(m
acidderivativecanuseonekindortwoormorekin

acid derivative.

dderivative
leastone of R L
fR land

3 and

ing of R
nyl group, an
ituent, and

cid

RLR?RS

as a

derivative
eightto 50 parts
tsbyweight,and
ght, withrespect

froma(meth)acrylic

eth)acrylic

dsof(meth)acrylic

[0061]

Examples of the (meth)acrylic acid derivative inclu de alkyl
(meth)acrylateesters,forexample,C 1-20 alkyl(meth)acrylateesters
such as methyl (meth)acrylate, ethyl (meth)acrylate , propyl
(meth)acrylate, isopropyl (meth)acrylate, butyl (me th)acrylate,
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isobutyl (meth)acrylate, s-butyl (meth)acrylate, t-
(meth)acrylate,pentyl(meth)acrylate,hexyl(meth)
(meth)acrylate, octyl(meth)acrylate, 2-ethylhexyl
isooctyl (meth)acrylate, nonyl (meth)acrylate, ison
(meth)acrylate, decyl (meth)acrylate, isodecyl (met
undecyl (meth)acrylate, dodecyl (meth)acrylate, tri
(meth)acrylate, tetradecyl (meth)acrylate, pentadec
(meth)acrylate, hexadecyl (meth)acrylate, heptadecy
(meth)acrylate, octadecyl(meth)acrylate, nonadecyl
andeicosyl(meth)acrylate,andpreferablyC
(linear or branched alkyl) esters.
[0062]

Furthermore, the expandable sticky polymer may cont
correspondingtoothermonomercomponentswhichare
with the alkyl (meth)acrylate ester, if necessary,
ofimproving aggregation power, heatresistance, cr
or the like. Examples of the monomer component inc
group-containing monomers such as acrylic acid, met
carboxyethylacrylate ,carboxypentylacrylate itac
acid, fumaric acid, and crotonic acid; acid anhydri
group-containing monomers such as maleic anhydride,
anhydride; hydroxyl group-containing monomers such
(meth)acrylate, hydroxypropyl (meth)acrylate, hydro
(meth)acrylate, hydroxyhexyl (meth)acrylate, hydrox
(meth)acrylate, hydroxydecyl (meth)acrylate, hydrox
(meth)acrylate, and (4-hydroxymethylcyclohexyl)

methylmethacrylate;sulfonicacidgroup-containing

butyl

acrylate,heptyl
(meth)acrylate,

onyl

h)acrylate,

decyl

vl

I

(meth)acrylate,

418 alkyl(meth)acrylate

ain unit
copolymerizable
for the purpose
osslinkability,
lude carboxyl
hacrylic acid,
onicacid,maleic
de
and itaconic
as hydroxyethyl
xybutyl
yoctyl

ylauryl

monomerssuchas
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styrenesulfonic acid, allylsulfonic acid,
2-(meth)acrylamide-2-methylpropanesulfonic acid, (m
propanesulfonic acid, sulfopropyl (meth)acrylate, a
(meth)acryloyl oxynaphthalenesulfonic acid; phospho
group-containingmonomerssuchas2-hydroxyethylacr
(N-substituted) amide-based monomers such as (meth)
N,N-dimethyl (meth)acrylamide, N,N-diethyl (meth)ac
N-isopropyl(meth)acrylamide, N-butyl(meth)acrylam
(meth)acrylamide, and N-methylolpropane (meth)acryl
aminoalkyl (meth)acrylate-based monomers such as am
(meth)acrylate, N,N-dimethylaminoethyl (meth)acryla
t-butylaminoethyl(meth)acrylate;alkoxyalkyl(meth
monomers such as methoxyethyl (meth)acrylate and et
(meth)acrylate; maleimide-based monomers such as
N-cyclohexylmaleimide, N-isopropylmaleimide, N-laur
and N-phenylmaleimide; itaconimide-based monomers s
N-methylitaconimide, N-ethylitaconimide, N-butylita
N-octylitaconimide, N-2-ethylhexylitaconimide,
N-cyclohexylitaconimide, and N-laurylitaconimide;
succinimide-based monomers such as N-(meth)acryloyl
succinimide, N-(meth)acryloyl-6-oxyhexamethylene su
N-(meth)acryloyl-8-oxyoctamethylene succinimide; vi

as vinyl acetate and vinyl propionate; nitrogen-con
heterocyclic ring-based monomers such as N-vinyl-2-
N-methylvinylpyrrolidone, N-vinylpyridine, N-vinylp
N-vinylpyrimidine, N-vinylpiperazine, N-vinylpyrazi

N-vinylpyrrole, N-vinylimidazole, N-vinyloxazole,

eth)acrylamide

nd

ric acid
yloylphosphate;

acryl amide,

rylamide,

ide,N-methylol

amide;

inoethyl

te, and
)acrylate-based

hoxyethyl

ylmaleimide,
uch as

conimide,

oxymethylene
ccinimide, and
nylesters such
taining
pyrrolidone,
iperidone,

ne,
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N-(meth)acryloyl-2-pyrrolidone, N-(meth)acryloylpip
N-(meth)acryloylpyrrolidine, and N-vinylmorpholine;
N-vinylcarboxylic acid amides; styrene-based monome
styreneand
N-vinylcaprolactam;cyanoacrylatemonomerssuchas
methacrylonitrile;epoxygroup-containingacryl-bas
as glycidyl (meth)acrylate; glycol-based acryl este
as polyethylene glycol(meth)acrylate, polypropylene
(meth)acrylate, methoxyethylene glycol (meth)acryla
methoxypolypropylene glycol (meth)acrylate; acrylat
monomershavingaheterocyclicring,ahalogenatom
or the like, such as tetrahydrofurfuryl (meth)acryl
(meth)acrylate, and silicone (meth)acrylate; polyfu
monomerssuchashexanedioldi(meth)acrylate, (poly
di(meth)acrylate, (poly)propylene glycol di(meth)ac
neopentyl glycol di(meth)acrylate, pentaerythritol
di(meth)acrylate, trimethylolpropane trilmeth)acryl
pentaerythritol triimeth)acrylate, dipentaerythrito
hexa(meth)acrylate, epoxyacrylate, polyesteracrylat
acrylate, divinylbenzene, butyl di(meth)acrylate, a
di(meth)acrylate;olefin-basedmonomerssuchasiso
andisobutylene;andvinylether-basedmonomerssuc
ether and ethyl vinyl ether. These monomer compone
alone or in combination of two or more kinds thereo
[0063]
Forthepreparationoftheexpandablestickypolyme

can be suitably selected from known preparation met

a-methylstyrene; lactam-based monomers such as

eridine,

rs such as

acrylonitrileand
edmonomerssuch
rmonomers such
glycol
te, and
e ester-based
,asiliconatom,
ate, fluorine
nctional
)ethyleneglycol

rylate,

ate,
I
e, urethane
nd hexyl
prene butadiene,
hasmethylvinyl
nts may be used

f.

r,anymethod

hods such as
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solution polymerization, bulk polymerization, emuls
polymerization, and various kinds of radical polyme
addition, the obtained adhesive resin may be any on
copolymer, a block copolymer, and a graft copolymer

Furthermore, inthe solution polymerization out of
polymerization, forexample, ethyl acetate, toluene
used as a polymerization solvent. As a specific ex
solution polymerization, for example, 0.01 parts by
parts by weight of azobisisobutyronitrile with resp
by weight of the total amount of the monomers is ad
polymerizationinitiator, underaninertgasflows
and the reaction is usually carried out at about 50
about 8 hours to 30 hours.

[0064]

The polymerization initiator, the chain transfer ag
emulsifier,and the like usedinthe radical polyme
particularly limited, and can be suitably selected

Examplesofthepolymerizationinitiatorincludeaz
such as2,2 '-azobisisobutyronitrile,

2,2 '"-azobis(2-amidinopropane)dihydrochloride,

2,2 '"-azobis[2-(5-methyl-2-imidazolin-2-yl)propane]dihyd

e, 2,2 '-azobis(2-methylpropionamidine)disulfate,

2,2 "-azobis(N,N  '-dimethyleneisobutylamidine), and

2,2 "-azobis[N-(2-carboxyethyl)-2-methylpropionamidine]h

(VA-057,manufacturedbyWakoPureChemicallndustr
persulfates such as potassium persulfate and ammoni

peroxide initiators such as di(2-ethylhexyl)peroxyd

ion
rization. In

e of a random

theradical
,orthelikeis
ample of the
weight to 0.2
ectto100parts
dedas a
uchasnitrogen,

°Cto 100 °Cfor

ent, the
rizationare not
and used.

oinitiators

rochlorid

ydrate
ies,Ltd.),other
um persulfate,

icarbonate,
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di(4-t-butylcyclohexyl)peroxydicarbonate, di-sec-bu
peroxydicarbonate, t-butyl peroxneodecanoate, t-hex
peroxypivalate, t-butyl peroxypivalate, dilauroyl p
di-n-octanoyl peroxide, 1,1,3,3-tetramethylbutylper
hexanoate, di(4-methylbenzoyl)peroxide, dibenzoyl p
t-butyl peroxy isobutylate, 1,1-di(t-hexylperoxy)cy
t-butyl hydroperoxide and hydrogen peroxide, and re
initiators formed by combination of peroxide and a
suchasacombinationof persulfateand sodiumhydr
acombination of peroxide and sodium ascorbate, but
to these examples.
[0065]

Furthermore, in the case where organic peroxide is
polymerizationinitiator,itispossibletousethe
peroxide, which is not used in a polymerization rea
crosslinking reaction. However, in this case, the
may be determined and then added again, if necessar
predetermined amount of the organic peroxide can be

The polymerization initiator may be used alone ora
of two or more kinds thereof, and the total content
preferablyabout0.005 parts by weightto 1 partby
preferably about 0.02 parts by weight to 0.6 parts
respect to100 parts by weight of the monomers.
[0066]

Inaddition,achaintransferagentmaybeusedin
Byusingthechaintransferagent,themolecularwe

resin can be adjusted appropriately.

tyl

vl

eroxide,
oxy-2-ethyl
eroxide,
clohexane,
dox type

reducing agent,
ogensulfite,and

are notlimited

used as a
residualorganic
ction, in a
residual amount
y, and a
used.
samixture
by volume is
weight,and more

by weight, with

polymerization.

ightoftheadhesive
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Examplesofthe chaintransferagentinclude lauryl
glycidyl mercaptan, mercaptoacetic acid, 2-mercapto
thioglycolic acid, 2-ethylhexyl thioglycolate, and

2,3-dimercapto-1-propanol.

These chain transfer agents may be used alone or as

oftwoormorekindsthereof,andthetotalcontent
0.01partsbyweightto0.4partsbyweightwithre
by weight of the monomers.

[0067]

Inaddition, examples ofthe emulsifierusedinthe
emulsion polymerization include anionic emulsifiers
lauryl sulfate, ammonium lauryl sulfate, sodium dod
sulfonate,ammoniumpolyoxyethylene alkylethersul
polyoxyethylenealkylphenylethersulfate,andnon
such as polyoxyethylene alkyl ether, polyoxyethylen
ether, polyoxyethylene fatty acid ester, and a
polyoxyethylene-polyoxypropyleneblockpolymer. Th
may be used alone or in combination of two or more
[0068]

Moreover, specific examples of the emulsifiers intr
radicalpolymerizablefunctionalgroupssuchasap
anallylethergroup,asareactiveemulsifier,inc
HS-20,KH-10,BC-05,BC-10,andBC-20(manufactured
Seiyaku Co., Ltd.), and Adekaria Soap SE10N (manufa
Corporation). Since the reactive emulsifier is tak
polymer chain after polymerization, water resistanc

which is thus preferable. The amount of the emulsi

mercaptan,

ethanol,

a mixture
byvolumeisabout

spectto100parts

caseofthe
such as sodium
ecyl benzene
fate,andsodium
ionicemulsifiers

e alkyl phenyl

eseemulsifiers

kinds thereof.

oducing

ropenylgroupand

ludeAqualonHS-10,

byDai-ichiKogyo
ctured by ADEKA
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e isimproved,
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is0.3partsbyweightto5 partsbyweightwithre

by weight of the monomers, and more preferably 0.5
tolpartbyweight, fromtheviewpointsofpolymer

or mechanical stability.

[0069]

(Other Components)

The adhesive resin composition of the present embod
include an organic solvent, a crosslinking agent, a
plasticizer,afiller,anagingretardant,anantio
agent (a pigment, a dye, or the like), a softening
stabilizer,anultravioletrayabsorbent,apolymer
an inorganic or organic filler, metal powder, parti
materials, andfoil-shaped materials, asacomponen
expandable sticky polymer.

[0070]

Examples of the organic solvent include methylethyl
acetone, methylisobutylketone, ethyl acetate, n-but
tetrahydrofuran, dioxane, cyclohexanone, n-hexane,
cyclohexane,methylcyclohexane,benzene,toluene,x
ethanol, n-propanol, and isopropanol. These solven
alone or as a mixture of two or more kinds thereof.
[0071]

Examplesofthecrosslinkingagentincludeanisocy
crosslinking agent, an epoxy-based crosslinking age
melamine-based crosslinking agent, a peroxide-based
agent, a urea-based crosslinking agent, a metal alk

crosslinkingagent,ametalchelate-basedcrosslink

spectto100parts

parts by weight

izationstability

iment may

tackifier, a

xidant,acoloring

agent, a light
izationinhibitor,
cle-shaped

totherthanthe

ketone,
yl acetate,
n-heptane,
ylene,methanol,

ts may be used

anate-based
nt, a
crosslinking
oxide-based

ingagent,ametal
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salt-based crosslinking agent, a carbodiimide-based
agent, an oxazoline-based crosslinking agent, an az
crosslinking agent, and an amine-based crosslinking
isocyanate-basedcrosslinkingagentortheepoxy-ba
agent can be suitably used. Examples of the isocya
crosslinking agentinclude lower aliphatic polyisoc
1,2-ethylene diisocyanate, 1,4-butylene diisocyanat
1,6-hexamethylene diisocyanate; alicyclic polyisocy
cyclopentylene diisocyanate, cyclohexylene diisocya
isophorone diisocyanate, hydrogenated tolylene diis
hydrogenatedxylenediisocyanate;andaromaticpoly

as 2,4-tolylene diisocyanate, 2,6-tolylene diisocya

4,4 '-diphenylmethane diisocyanate, and xylylene diisocy
trimethylolpropane/tolylene diisocyanate trimeric a

L manufactured by Nippon Polyurethane Industry Co.,
trimethylolpropane/hexamethylene diisocyanate trime
(CoronateHLmanufacturedbyNipponPolyurethaneln
can also be used.

[0072]

Examples of the epoxy-based crosslinking agent incl
N,N,N’,N’-tetraglycidyl-m-xylenediamine, diglycidyl
1,3-bis(N,N-glycidylaminomethyl)cyclohexane, 1,6-he
diglycidylether,neopentylglycoldiglycidylether
diglycidyl ether, propylene glycol diglycidyl ether
glycol diglycidyl ether, polypropylene glycol digly
sorbitol polyglycidyl ether, glycerol polyglycidyl
pentaerythritolpolyglycidylether,polyglycerolpo

crosslinking
iridine-based
agent, andthe
sedcrosslinking
nate-based
yanates such as
e, and
anates such as
nate,
ocyanate, and
isocyanatessuch
nate,
anate. A
dduct(Coronate
Ltd.), and a
ric adduct

dustryCo.,Ltd.)

ude
aniline,
xanediol
,ethyleneglycol
, polyethylene
cidyl ether,
ether,

lyglycidylether,
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sorbitanpolyglycidylether,trimethylolpropanepol
diglycidyladipateester,diglycidylo-phthalatees
tris(2-hydroxyethyl)isocyanurate, resorcin diglycid
bisphenol-S-diglycidyl ether, and an epoxy-based re
or more epoxy groups in the molecule.
[0073]

Examplesofthetackifierincluderosinderivatives
a rosin, a polymerized rosin, a hydrogenated rosin,
thereof(arosinester-basedresin,ahydrogenated
resin,andthelike),andthelike] terpene-based
aterpeneresin, anaromatic modified terpeneresin
terpeneresin,andaterpenephenolresin),phenol-
example aphenol-formaldehyderesinandanalkylph
resin), petroleum-based hydrocarbon resins [for exa
aliphatic petroleum resin, an aromatic petroleum re
alicyclic petroleum resin formed by hydrogenation o
petroleum resin (an alicyclic saturated hydrocarbon
styrene-based resins, and chromane-based resins (fo
coumaronindene resin).
[0074]

(Method for Preparing Adhesive Resin Composition)

The adhesive resin composition is obtained by mixin
expandable sticky polymer as described above and ot
dependingonthe usesbyamethodintherelatedar
method, mixing using stirringinatank, mixingby
like can be used.

[0075]

yglycidylether,
ter,triglycidyl
yl ether,

sin having two

[forexample,
derivatives
rosinester-based
resins(forexample,
,ahydrogenated
basedresins(for
enol-formaldehyde
mple, an
sin, and an
f an aromatic
resin)],

r example, a

g the
her components
t. Asthe mixing

akneader, orthe
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(Adhesive Resin Composition)

In the adhesive resin composition obtained by the

above-described preparation method, the Meldrum’s a

can be included inthe amount of 0.1 parts by weigh
weight, preferably 0.5 parts by weight to 40 parts
more preferably 1 partby weightto 30 parts by wei
to100partsbyweightoftheadhesiveresin. Ift
oftheMeldrum’sacid derivativeislessthanther

of the carbon dioxide gas generated is low and the
Meldrum’s acid derivative is hardly obtained, and a
stripping effectislow. Onthe other hand, ifthe

ofthe Meldrum’s acid derivative ismore thanthe r

a part of the strippable layer to remain in the adh
stripping the adherend, which is a so-called “adhes
Thatis, iftthe Meldrum’sacidderivativeisinclud

the stripping effect is excellent, and thus, an adh

composition having inhibited adhesive residues can

For the glass transition temperature of the adhesiv

composition, the glass transition temperature measu
differentialscanningcalorimetry(DSC)isequalto

and preferably equal to or lower than30

composition has adhesiveness at ambient temperature

[0076]

<Laminate>

As shown in Fig. 1, a laminate 10 of the present em

includes a base materiall2, a strippable layer (adh

including the adhesive resin composition of the pre

cid derivative
tto 50 parts by
by weight, and
ght, withrespect
headditionamount
anges,theamount
effect of the
saresult, the
addition amount
anges, itcauses
erend after
ive residue”.
edintheranges,
esive resin
be obtained.
e resin
red by

orlowerthan40

°C, and the adhesive resin

bodiment

esive layer) 14

sentembodiment
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formed on the base material12, and an adherend16 ad
strippable layer 14.

Thestrippablelayerl4mayhavethesameshapeas
tape having an adhesive resin composition alone or
resincomposition, a base material A such as a film
sensitive sticky material B in a layer structure.
becomes essential that the side of the adhesive res
be brought into the adherend16.

The base material12 andthe adherend16 may be const
various materials according to the uses as describe
[0077]

Forexample,inthecasewherethelaminate10isu
supportsystem,thebasemateriall2isahardsubst
and SUS, andthe adherend16 is a silicon substrate

In addition, in the case where the laminate 10 is u
preparationofaceramiccapacitor,thebase materi
film or the like, and the adherend16 is a ceramic c
[0078]

The base materiall2 used in the present embodiment
constituted with various materials according to the
examplesthereofincludeplasticbasematerialssuc
terephthalate (PET) and a polyesterfilm,and porou
as paper and non-woven fabric.

The plastic base material is not particularly limit
asitcanbeformedintooneinthesheetorfiims
thereofincludeapolyolefinfilmsuchaspolyethyl

poly-1-butene, poly-4-methyl-1-pentene, an ethylene

hered to the

adouble-sided

an adhesive

and a pressure
Inthat case, it

in composition

ituted with

d later.

sedinawafer
ratesuchasglass
(siliconwafer).
sedinthe
all2isaplastic

apacitor.

can be
uses, and
haspolyethylene

smaterialssuch

ed aslong
hape,andexamples
ene,polypropylene,

/propylene
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copolymer,anethylene/1-butenecopolymer,anethyl
copolymer, an ethylene/ethyl acrylate copolymer, an
ethylene/vinyl alcohol copolymer, a polyester film
polyethylene terephthalate, polyethylene naphthalat
polybutyleneterephthalate,apolyacrylatefilm,a
apolyamide film such as nylon 6, nylon 6,6, and pa
polyamide apolyvinylchloridefilm,apolyvinylid

and a polycarbonate film.

ene/vinylacetate
dan
such as
e, and
polystyrenefilm,
rtially aromatic

enechloridefilm,

The thickness of the base material12 is usually 4 pumto400 pm,
preferablyabout4 pmto100 pm,andmorepreferablyabout25 pmto50 pm.
[0079]

The plastic base material may be subjected to a rel easing or
anti-fouling treatment, or an acid treatment with s ilicone-,

fluorine-, long chain alkyl-, or fatty acid amide-b
agents,orsilicapowder,aneasyadhesiontreatmen
treatment,aprimertreatment,acoronatreatment,
and an ultraviolet ray treatment, or a coating-, kn
deposition-type antistatic treatment, if necessary.
[0080]

In the case where the strippable layer 14 is only a
resin composition, although varying depending on th
manufactured by, for example; a method in which an
composition is applied to a support such as a separ
been subjected to a stripping treatment, the solven
areremovedbydrying,therebyformingastickymat
istransferredtoabasematerial;amethodinwhic

compositionisappliedtoabase material1l2,andth

ased releasing
tsuchasanalkali
aplasmatreatment,

eading-, or

n adhesive
e uses, itis
adhesive resin
ator which has
t and the like
eriallayer,which
hanadhesiveresin

esolventandthe



10

15

20

25

39

like are removed by drying to form a sticky materia | layer on the
base material; or the like.

Inordertoapplytheadhesiveresincompositionun iformly,one
ormorekindsofthesolventmaybeadditionallyad dedtotheadhesive
resin composition.

Thepreferredrangeofthefilmthicknessofthest rippablelayer
14variesdependingonuses,butinthecasewhereth estrippablelayer
14 is only an adhesive resin composition, the layer isformedina
filmthicknessofabout0.1 umtol100 pm,preferablyaboutl umto50 pm,
and more preferably about 5 pmto 50 pm.

[0081]

Furthermore, as a method for forming an adhesive re sin
composition,knownmethodsusedforthepreparation ofstickysheets
are used. Specific examples thereof include method s using a roll

coater, a kiss-roll coater, a gravure coater, a rev
rollbrush, aspray coater, adip-rollcoater,aba
coater, an air knife coater, a curtain coater, a li
die coater.

In addition, in the case where the adhesive resinc
is exposed to the surface, the strippable layer 14
with a sheet which has been subjected to a strippin
strippable sheet, a separator, a strippable liner,
referred to as a separator hereinafter) until being
practical use.
[0082]

Examples of the constituent material of the separat

plastic films such as polyethylene, polypropylene,

erse coater, a
rcoater, aknife

p coater, and a

omposition
may be protected
g treatment (a
or the like,

provided for a

orinclude

polyethylene
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terephthalate,andapolyesterfilm, porousmateria
cloth,andnon-wovenfabric,nets,expandedsheets,
suitable thin forms of these laminates, and the pla
preferably used from the viewpoint of its excellent
smoothness.
[0083]
The plastic film is not particularly limited as lon
a film capable of protecting the adhesive resin com
examplesthereofinclude apolyethylenefilm,apol
a polybutene film, a polybutadiene film, a polymeth
a polyvinyl chloride film, a vinyl chloride copolym
polyethyleneterephthalatefilm,apolybutyleneter
a polyurethane film, and an ethylene-vinyl acetate
The thickness of the separator is usually 5

preferably about 5 pmto 100 pm.

[0084]

The separator may be subjected to areleasing or an

treatment with a silicone-, fluorine-, long chain a
acid amide-based releasing agent, or silica powder,
kneading-, or deposition-type antistatic treatment,
In particular, by appropriately subjecting the surf
separator to a stripping treatment such as a silico
long chain alkyl treatment, and a fluorine treatmen
strippabilityfromthestickymateriallayercanbe
[0085]

Inthecasewherethestrippablelayerl4isadoub

the method for forming the strippable layer 14 vari

Issuchaspaper,
metalfoils,and
stic films are

surface

gasitis
position, and
ypropylenefilm,
ylpentene film,
er film, a
ephthalatefilm,

copolymer film.

pm to 200 pm, and

ti-fouling
Ikyl-, or fatty
or a coating-,
if necessary.
ace of the
ne treatment, a

t, the

furtherenhanced.

le-sidedtape,

es depending on
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the uses, but it is manufactured by a method in whi
resin composition and a pressure sensitive adhesive
asupportsuchasaseparatorwhichhasbeensubjec
treatment, the solvent and the like are removed by
forming a sticky material layer, which is transferr
sides of a base material A; a method in which an ad
compositionand a pressure sensitive adhesive are a
material A, and the solvent and the like are remove
form a sticky material layer on the both sides of t
A;orthelike. Atthattime, itis necessarythat
surfaceofthedouble-sidedtapehavetheadhesive

of the present embodiment.

[0086]

Furthermore, as a method for forming the double-sid
known methods used for the preparation of stickyshe
Specific examples thereof include methods using a r
kiss-roll coater, agravure coater, areverse coate
aspray coater, adip-roll coater, abar coater, a
air knife coater, a curtain coater, a lip coater, a
[0087]

Examples ofthe base material Ausedinthe present
include plastic base materials such as polyethylene
(PET) and a polyester film and porous materials suc
non-woven fabric. The plastic base material is not
limited as long as it can be formed into one in the
shape, and examples thereof include a polyolefin fi

polyethylene, polypropylene, poly-1-butene,

ch an adhesive
are applied to
tedtoastripping
drying, thereby
ed to the both
hesive resin
ppliedtoabase
d by drying to
he base material
anyoneadhesive

resincomposition

ed tape,
ets are used.
oll coater, a
r,aroll brush,
knife coater, an

nd adie coater.

embodiment

terephthalate
h as paper and
particularly
sheet or film

Im such as
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poly-4-methyl-1-pentene, an ethylene/propylene copo
ethylene/1-butene copolymer, an ethylene/vinyl acet
anethylene/ethylacrylate copolymer,andanethyle
copolymer, a polyester film such as polyethylene te
polyethylene naphthalate, and polybutylene terephth
polyacrylatefilm,apolystyrenefilm,apolyamide
6,nylon6,6,andpartiallyaromaticpolyamide,ap

film, apolyvinylidene chloride film, and a polycar
thickness of the base material A is usually 4
preferably about 25 pmto 50 pm.

[0088]

The plastic base material may be subjected to a rel
anti-fouling treatment, or an acid treatment with s
fluorine-, long chain alkyl-, or fatty acid amide-b
agents,orsilicapowder,aneasyadhesiontreatmen
treatment,aprimertreatment,acoronatreatment,
and an ultraviolet ray treatment, or a coating-, kn
deposition-type antistatic treatment, if necessary.

[0089]

Although the adhesive resin composition and the pre

sensitive adhesive B are formed on the base materia
ofthebasematerialAbeforetheformingorthesu

resin composition or the pressure sensitive adhesiv
protected with a sheet which has been subjected to
treatment(astrippablesheet,aseparator,astrip

being provided for a practical use.

[0090]

lymer, an
ate copolymer,
ne/vinylalcohol
rephthalate,
alate, a
filmsuchasnylon
olyvinylchloride
bonate film. The

pumto 100  um, and

easing or
ilicone-,
ased releasing
tsuchasanalkali
aplasmatreatment,

eading-, or

ssure
| A, the surface
rfaceoftheadhesive
e B may be
a stripping

pableliner,until
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Examples of the constituent material of the separat
plastic films such as polyethylene, polypropylene,
terephthalate,andapolyesterfilm, porousmateria
cloth,andnon-wovenfabric,nets,expendedsheets,
suitable thin forms of these laminates, and the pla
preferably used from the viewpoint of its excellent
smoothness.

[0091]

The plastic film is not particularly limited as lon
afilm capable of protecting the adhesive resincom
pressure sensitive adhesive B, and examples thereof
polyethylene film, a polypropylene film, a polybute
polybutadiene film, a polymethylpentene film, a pol
film,avinylchloride copolymerfilm, apolyethyle
film, a polybutylene terephthalate film, a polyuret
an ethylene-vinyl acetate copolymer film.

The thickness of the separator is usually 5
preferably about 5 pm to 100 pm.

[0092]

The separator may be subjected to areleasing or an
treatment with a silicone-, fluorine-, long chain a
acid amide-based releasing agent, or silica powder,
kneading-, or deposition-type antistatic treatment,

In particular, by appropriately subjecting the surf
separator to a stripping treatment such as a silico
long chain alkyl treatment, and a fluorine treatmen

strippabilityfromthestickymateriallayercanbe

orinclude
polyethylene
Issuchaspaper,
metalfoils,and
stic films are

surface

gasitis
positionandthe
include a
ne film, a
yvinyl chloride
neterephthalate

hane film, and

pm to 200 pm, and

ti-fouling
Ikyl-, or fatty
or a coating-,
if necessary.
ace of the
ne treatment, a
t, the

furtherenhanced.
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[0093]

Inthecasewherethestrippablelayerl4isadoub
the preferred range of the film thickness of theadh
resincompositionvaries depending on the uses, and t
isformedinafilmthicknessofaboutO.1

lumto 50 pm, and more preferably about 5
[0094]

Examples of the pressure sensitive adhesive B inclu
rubber-based pressure sensitive adhesives using aru
polymer such as natural rubber or polyisobutylene r
styrene/butadienerubber, styrene/isoprene/styrene
rubber, reclaimedrubber, butylrubber, polyisobuty
NBRasabasepolymer;silicone-based pressure sens
urethane-based pressure sensitive adhesives; and ac
pressuresensitiveadhesives,inwhichanacryl-bas
analkylesterofanacrylicacid ormethacrylicac
is used in a base polymer. The pressure sensitive
constituted with one kind or two or more kinds of ¢
base material. An acryl-based pressure sensitive a
particularly preferred.

The preferred range of the film thickness of the pr
sensitive adhesive B variesdepending on uses, but t
sensitive adhesive B is formed in a film thickness
50um.

[0095]
Forthestrippablelayer14,aMeldrum’sacidderiv

likemaybeincludedintheadhesiveresincomposit

le-sidedtape,
esive

he composition

pmto100 pm,preferablyabout

pmto 50 um.

de
bber-based
ubber,
blockcopolymer
lenerubber,and
itiveadhesives;
ryl-based
edpolymerhaving
idasacomponent
adhesive can be
omponents asthe

dhesive is

essure
he pressure

ofabout5 pmto

ativeorthe

ionofthepresent
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embodimentasthe Meldrum'’s acid derivative, and th
derivative and the adhesive resin may be chemically
other.

[0096]

Otherlayerssuchasanunevenness-absorbinglayer
absorbing layer may be included between the base ma
strippable layer 14.

In the case where the strippable layer 14 has the s
asadouble-sidedtape having an adhesive resincom
material Asuch as afilm, and a pressure sensitive
Binalayerstructure,otherlayerssuchasanune
layer and an impact absorbing layer may be included
adhesive resin composition and the base material A
or between the base material A and the pressure sen
B.

[0097]

Examples of the materials for the unevenness-absorb
ortheimpactabsorbinglayerincluderubber-based
usingrubber-based polymerssuchasnaturalrubber,
rubber, styrene/butadiene rubber, styrene/isoprene/
copolymer rubber, reclaimed rubber, butyl rubber, p
rubber,andNBRasabasepolymer;asilicone-based
aurethane-basedresincomposition;anacryl-based
usinganacryl-basedpolymerhavinganalkylester
or a methacrylic acid as a component as a base poly
polyolefin-based resin composition using an ethylen

copolymer,anethylene/1-butenecopolymer,anethyl

e Meldrum’sacid

bonded to each

andanimpact

teriall2 andthe

ame shape
position, abase
sticky material
venness-absorbing
between the
such as a film,

sitive material

ing layer
resincompositions
polyisobutylene
styrene block
olyisobutylene
resincomposition;
resincomposition
ofanacrylicacid
mer; and a
e/propylene

enel/vinylacetate
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copolymer, an ethylene/ethyl acrylate copolymer, an
ethylene/vinyl alcohol copolymer, or the like as a

The thickness of the unevenness-absorbing layer or
absorbing layer may be any thickness which allowst
impact to be absorbed. The layer is formed in thic
for the uses.

[0098]

Before the adherend16 is adhered to the strippable
the strippable layer 14 may be protectedwithashe
subjectedtoastrippingtreatment(astrippablesh
or a strippable liner) in order to prevent the stri
from exposure.

[0099]

After the strippable layer 14 is formed, the adhere
adheredtothestrippablelayer14. Theadherend16
inadvance,ormaybeformedonabasematerialafte
is adhered to the strippable layer 14.

[0100]

The adherend16 which has been fabricated in advance
adheredtothestrippablelayer 14 orformedonthe
14. The adherend16 may be any one of a monolayer s
multilayer structure. Inthe case ofthe multilaye
multilayerlaminationisperformedonthestrippabl
a multilayer structure.

[0101]
<Self-Stripping Method>

Theself-strippingmethodofthe presentembodiment

dan
base polymer.
the impact
heunevennessor

kness suitable

layer 14,
etwhichhasbeen
eet,aseparator,

ppable layer 14

nd16 is
maybefabricated

rthebasematerial

may be
strippablelayer
tructure and a
rstructure, the

elayerl4toform

isamethod
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using the above-described laminate 10.

Specifically,themethodincludesastepofheating
10toequaltoorhigherthanatemperature atwhic
derivative is decomposed to generate a carbon dioxi
like from the Meldrum’s acid derivative included in
layer 14, and thus reduce the adhesion strength of
layer 14 at the interface between the strippable la
adherend16.

[0102]

When heated to equal to or higher than a predetermi

temperature, the Meldrum’s acid derivative is decom
composed of carbon dioxide or acetone are generated
also generated. It is thought that the strippable
expanded due to the generated gases, and as a resul
areabetweenthestrippablelayer14andtheadhere
and the adhesion strength is reduced. Further, it
thatthe pressureofthe generatedcarbondioxidec
stripping. Further,the generatedketeneshave hig
generate curing or condensation of the adhesive res
constituting the strippable layer 14. As a result,
thatthe elasticity oftheadhesiveresinisincrea
adhesion strength can be reduced.
[0103]

By this, the adhesion strength of the strippable la
be reduced, andthus, the adherend16 can be easily
damaging the base materiall2. By using laminate of

embodiment, the self-stripping property is excellen

thelaminate
haMeldrum’sacid
de gas and the
the strippable
the strippable

yer 14 and the

ned
posed, gases
andketenesare
layer 14 is
t, the contact
ndl6isdecreased
is also thought
ontributestothe
hreactivityand
ins or the like
it is thought

sedandthus,the

yer 14 can
stripped without
the present

t and the
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adherend16 can be easily strippedinthe direction
the substrate.

Furthermore, a carbon dioxide gas or the like gener
heating may remain to some degrees inthe strippabl
the stripping.

[0104]

The amount of the gas generated, which is requisite
stripping of the adherend16 appropriately varies de
material or structure of the adherend16, but the ad
composition of the present embodiment can be adjust
appropriateamountofagasgeneratedbychangingt
or the structure of the Meldrum’s acid derivative.

[0105]

Forexample,inthecasewhereaglassplateisuse
materiall2andtheglassplateisadheredthroughth
14 using a silicon wafer as the adherend16, in orde
adherendl6, it is necessary to generate a gas in th
toormorethan2
mL/cm? morepreferablyequaltoormorethan10

more preferably equal to or more than 20

[0106]

The temperature at which the laminate 10 is heated
adherend16 is stripped no lower than the temperatur
Meldrum’s acid derivative is decomposed. The tempe
particularly limited if it is higher than the tempe
adherend16 is adhered to the strippable layer 14 or

temperature required in the preparation step. The

%107 mL/cm 2, preferably equaltoormorethan’

perpendicularto

ated by

elayer 14 after

for the
pending on the
hesive resin
ed with an

headditionamount

dasthebase
estrippablelayer
r to strip the

e amount equal

x107° mL/cm 2,andstill

x10° mL/cm 2.

when the
e at which the
rature is not
rature when the
a process

upper limit of

x10°
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the heatingtemperatureisaboutatemperaturewhic
the characteristics ofthe adherend16 orthe physic
a film in the case of using the base materiall2 as
Specifically,theheatingtemperatureisintheran
preferably 50 °Cto0 300 °C, and more preferably 50
[0107]

<Uses>

Thelaminate10ofthepresentembodimentcanbepr
invarious uses, which require the adherend16tobe
from the strippable layer 14 after the base materia
adherend16 are adhered through the strippable layer
aMeldrum’sacidderivative. Examplesoftheuses
protective materialor a masking material for preven
contamination or damage of metallic plates, plastic
plates, or the like.
[0108]

Furthermore, the uses of the laminate 10 also inclu
or temporary fixing of parts or articles, or materi
as an adherend in the production of various article
electricpartssuchasceramiccapacitors,vibrator
display devices suchasliquid crystal cellsand pl
electronic parts such as solar batteries, thermal h
substrates(inclusiveofflexibletypeones),ands
Other uses of the laminate 10 include a carrier tap
as a carrier tape, during processing, shipping, or
adherendofasemiconductor,anelectronicpart,or

and held at predetermined intervals in a strippable

hdoesnotaffect
al properties of

a resin film.
geof50 °Cto350 °C,

°Cto 250 °C.

eferablyused
easily stripped
[12 and the
14 containing
includeasurface
tion of

plates, glass

de fixing
als orthe like
s, forexample,
s,andresistivity,
asmadisplay, or
eads, printed
emiconductorchips.
e. In the use
the like, an
thelikeisadhered

layer.
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[0109]

Particularly,thelaminatelOissuitableforfixin
layer of a protective film or a wafer in a semicond
andcanbesuitablyusedinWaferSupportSystem(W
Level Packages (e-WLP), or the like.

[0110]

Examplesoftheuseswiththeadhesiveresincompos
present embodiment include various uses as describe
specifically, the adhesive resin composition can be
dicing method, a method for preparing a semiconduct
the like.

[0111]

Thedicingmethodofthepresentembodimenthasas
an adherend onto a support by the above-described a
composition, astep ofdicingthe adherend,and as
theadherend,whichhasbheenmadeintoindividualp
heat, from the support.

[0112]

First, an adhesive resin composition is applied to
by a predetermined means, and the adherend is fixed
surface to fix the adherend onto the support.

Examples of the adherend include a silicon wafer, a
substrate, ametallicsubstrate,andaceramiccapa
of the supportinclude a glass plate, a metallic su
SUSandiron,asiliconwafer,andasapphiresubst
method, known methods can be used.

Inaddition,byapplyingheatintheabove-describe

ganadhesive
uctor process,

SS),EmbeddedWafer

itionofthe
d above, and
applied in a

or package, or

tepoffixing
dhesive resin
tep of stripping

iecesbyapplying

a support

on the applied

sapphire
citor. Examples
bstrate such as

rate. Asthedicing

dtemperature
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range,theadherend,whichhasbeenmadeintoindiv
example, a semiconductor chip is stripped from the
[0113]

Asdescribedabove, theadherendisfixed onthe su
adhesive resin composition of the present embodimen
ensuredtoprotecttheadherendduringthedicings
stripping step can be carried out by a simple metho
Accordingly, the production efficiency is excellent
the contamination of the adherendin the stripping
and thus, the yield of the product is enhanced.

[0114]

The method for preparing the semiconductor package
presentembodimentspecificallyhasastepoffixin
chiponasupportbytheabove-describedadhesiver
a step of sealing the semiconductor chip with a res
ofapplyingheattostripthesemiconductorchipse
from the support.

[0115]

First,theadhesiveresincompositionisappliedto
byapredeterminedmeans, andthe semiconductor chi
applied surface to fix the semiconductor chip onto

Examples of the support include a glass plate, a me
substrate such as SUS and iron, a silicon wafer, an
substrate.

[0116]
The sealing step can be carried out by methods know

related art, and further, as the sealing resin, kno

idualpieces,for

support.

pportbythe
t, and it is
tep,andthusthe
d, heating.
. Inaddition,

stepisreduced,

of the

gasemiconductor
esincomposition,
in, and a step

aledwiththeresin

thesupport
pisfixedonthe
the support.
tallic

d a sapphire

nin the

wn ones can be
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used.

Further, by applying heat in the above-described te
range, the semiconductor chip sealed with aresin ¢
from the support to obtain a semiconductor package.
[0117]

As described above, the semiconductor package is fi
supportbytheadhesiveresincompositionofthepr
and it is ensured to fix the semiconductor package
during the sealing step, and thus the stripping ste
out by a simple method, heating. Accordingly, the
efficiency is excellent. In addition, the contamin
semiconductor chipin the stripping step is reduced,
yield of the product is enhanced.

[0118]

Moreover, tapes provided with a base material layer
strippable layer including the adhesive resin compo
presentembodimentformed on the base material laye
various uses.

The tape inthe presentembodiment can be obtained
the adhesive resin composition of the present embod
material film to form a strippable layer.

[0119]

Further, the base material film which becomes a bas
layer includes polyolefin-based resins such as poly
polypropylene, poly-1-butene, poly-4-methyl-1-pente
ethylene/propylene copolymer, an ethylene/1-butene

ethylene/vinyl acetate copolymer, an ethylene/ethyl

mperature

an be stripped

xed on a
esentembodiment,
on the support
p can be carried
production
ation of the

and thus, the

,and a
sition of the

rcanbeusedin

by applying

imenton a base

e material
ethylene,
ne, an
copolymer, an

acrylate
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copolymer,andanethylene/vinylalcoholcopolymer,
resinssuchaspolyethyleneterephthalate,polyethy
and polybutylene terephthalate, polyamide-based res
polyacrylate polystyrene,nylon6,nylon6,6,and
polyamide, polyvinyl chloride-based resins, polyvin
chloride-based resins, polycarbonate resins, and th
mixturethereof. The base materiallayermaybema
or a laminate of two or more layers. Further, base
may be subjected to a surface treatment suchasac
treatment, aplasmatreatment,achromicacidtreat
and a solvent treatment for the purpose of improvin
with the strippable layer.

Thethicknessofthebasemateriallayerandthest
can be suitably selected according to the uses.

Thetapeofthe presentembodimenthavingtheconfi
be used specifically for substrate polishing, a pla
the like.

[0120]

Themethodforpolishingasubstrateusingthetape
embodiment specifically has a step of attaching the
backside of the surface to be polished in a substra
strippable layer, a step of polishing the surfacet
the substrate, and a step of applying heatto the s
ofthetapeafterpolishingsteptostripthetape
[0121]

Examples of the substrate include a silicon wafer,

substrate, and a metallic substrate.

polyester-based
lenenaphthalate,
ins such as
partiallyaromatic
ylidene
e like, and a
deasamonolayer
material film
oronadischarge
ment, sandblast,

g the adhesion

rippablelayer

gurationcan

ting method, or

ofthepresent
tape onto the
te through the

obepolishedin

trippable layer

fromthebackside.

a sapphire
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In the step of polishing the surface to be polished
knownintherelatedartcanbecarriedoutusingp
diamond wheels, or the like. Further, by applying
above-describedtemperaturerangetostripthetape
of the surface to be polished in the substrate.

[0122]

In The method for polishing the substrate of the pr
embodiment, a tape provided with a strippable layer
above-describedadhesiveresincompositionisused,
ofthesubstrateisensuredtobe protectedduring
step,andthus,thetapestrippingstepcanbecarr
method, heating. Further, the stress to the substr
stripping is inhibited, and thus, evenin an ultra-
the warp of the substrate is reduced. Further, the
ofthesubstrateinthestrippingstepisreduced,
of the product is enhanced.

[0123]

The plating method using the tape of the present em
specifically has a step of attaching the tape to a
plated in a body to be plated, a step of subjecting
plated to a plating treatment, anda step of strippi
applying heat to the strippable layer of the tape a
body to be plated after the plating treatment step.

Examples ofthe body to be platedinclude metallic
and the plating method may be carried out by a know
[0124]

Intheplatingmethodofthepresentembodiment,a

, methods
olishingparticles,
heat in the

fromthebackside

esent

including the
andthebackside
theback-grinding

iedoutbyasimple

ate during the

thin substrate,

contamination

andthus,theyield

bodiment
place to be not
the body to be
ng the tape by

ttached to the

substrates,

n method.

tapeprovided
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withastrippablelayerincludingtheabove-describ
composition is used, and the backside of the substr
to be protected duringthe plating the place to be
body to be plated, and thus, the tape stripping ste

out by asimple method, heating. Further, the cont
substrate during the stripping stepis reduced, and

of the product is enahnced.

Furthermore, thetape inthe presentembodiment can
to an assembly tape for QFN (Quad Flat Non-Leaded P
like.

As described above, Embodiment 1 of the presentinv
been described with reference to the drawings, but
illustrative of the present invention, and various
configurations can be employed.

[0125]

[Embodiment 2]

<Adhesive Resin Composition>

The adhesive resin composition of the present embod
includes a Meldrum’s acid derivative represented by
formula (1) and an adhesive resin.

[0126]

(Meldrum’s Acid Derivative)

In the present embodiment, as the Meldrum’s acid de
the same Meldrum'’s acid derivative as in Embodiment

Further, inthe presentembodiment, atleastone of
R thering structuresformed by the mutual bonding o

theringstructuresformedbythe mutualbonding of

edadhesiveresin
ate is ensured
notplatedinthe
p can be carried
amination ofthe

thus, theyield

be applied

ackage), orthe

ention has
these are

other

iment

the general

rivative,

1 can be used.
RLR?R?
fR andR ?,and

R3andR “mayhave
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a reactive functional group as a substituent as exe mplified in

Embodiment 1.

[0127]

AstheMeldrum’sacidderivativeusedinthepresen tembodiment,
ones having a structure capable of generating a car bon dioxide gas
or the like can be used. Specific examples thereof include the
following.

1. The Meldrum’s acid derivative, in which R 3andR “are both

methyl groups.

2. TheMeldrum’sacidderivative,inwhichR 3isamethylgroup
and R #is an ethyl group.

3. The Meldrum’s acid derivative, in which R dandR “are both

ethyl groups.

4. The Meldrum’s acid derivative having a cyclopen tyl group
formed by the mutual bonding of R $andR 4.
[0128]

1. The Meldrum’s acid derivative, in which R dandR “are both

methyl groups.

Examples of the Meldrum’s acid derivative include
2,2-dimethyl-1,3-dioxane-4,6-dione,
2,2,5-trimethyl-1,3-dioxane-4,6-dione,
5-ethyl-2,2-dimethyl-1,3-dioxane-4,6-dione,
5-benzyl-2,2-dimethyl-1,3-dioxane-4,6-dione,
5-phenyl-2,2-dimethyl-1,3-dioxane-4,6-dione,
2,2,5,5-tetramethyl-1,3-dioxane-4,6-dione,
5-ethyl-2,2,5-trimethyl-1,3-dioxane-4,6-dione,

5-benzyl-2,2,5-trimethyl-1,3-dioxane-4,6-dione,
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5-phenyl-2,2,5-trimethyl-1,3-dioxane-4,6-dione,
5,5-diethyl-2,2-dimethyl-1,3-dioxane-4,6-dione,
5-benzyl-5-ethyl-2,2-dimethyl-1,3-dioxane-4,6-dione ,

5-phenyl-5-ethyl-2,2-dimethyl-1,3-dioxane-4,6-dione ,

5,5-dibenzyl-2,2-dimethyl-1,3-dioxane-4,6-dione, an d
5-phenyl-5-benzyl-2,2-dimethyl-1,3-dioxane-4,6-dion e.
[0129]

2. TheMeldrum’sacidderivative,inwhichR 3isamethylgroup

and R 4 is an ethyl group.

Examples of the Meldrum’s acid derivative include
2-ethyl-2-methyl-1,3-dioxane-4,6-dione,
2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione,
2,5-diethyl-2-methyl-1,3-dioxane-4,6-dione,
5-benzyl-2-ethyl-2-methyl-1,3-dioxane-4,6-dione,
5-phenyl-2-ethyl-2-methyl-1,3-dioxane-4,6-dione,
2-ethyl-2,5,5-trimethyl-1,3-dioxane-4,6-dione,
2,5-diethyl-2,5-dimethyl-1,3-dioxane-4,6-dione,
5-benzyl-2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione ,
2-ethyl-5-phenyl-2,5-dimethyl-1,3-dioxane-4,6-dione ,
2,5,5-triethyl-2-methyl-1,3-dioxane-4,6-dione,
5-benzyl-2,5-diethyl-2-methyl-1,3-dioxane-4,6-dione ,

5-phenyl-2,5-diethyl-2-methyl-1,3-dioxane-4,6-dione ,

5,5-dibenzyl-5-ethyl-2-dimethyl-1,3-dioxane-4,6-dio ne,
5-phenyl-5-benzyl-2-ethyl-2-methyl-1,3-dioxane-4,6- dione, and
5-(p-styrylmethyl)-2-ethyl-2,5-dimethyl-1,3-dioxane -4,6-dione.
[0130]

3. The Meldrum’s acid derivative, in which R 3andR “are both
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ethyl groups.

Examples of the Meldrum’s acid derivative include
2,2-diethyl-1,3-dioxane-4,6-dione,
5-methyl-2,2-diethyl-1,3-dioxane-4,6-dione,
2,2,5-triethyl-1,3-dioxane-4,6-dione,
5-benzyl-2,2-diethyl-1,3-dioxane-4,6-dione,
5-phenyl-2,2-diethyl-1,3-dioxane-4,6-dione,
5,5-dimethyl-2,2-diethyl-1,3-dioxane-4,6-dione,
5-methyl-2,2,5-triethyl-1,3-dioxane-4,6-dione,
5-benzyl-5-methyl-2,2-diethyl-1,3-dioxane-4,6-dione
5-phenyl-5-methyl-2,2-diethyl-1,3-dioxane-4,6-dione
2,2,5,5-tetraethyl-1,3-dioxane-4,6-dione,
5-benzyl-2,2,5-triethyl-1,3-dioxane-4,6-dione,
5-phenyl-2,2,5-triethyl-1,3-dioxane-4,6-dione,
5,5-dibenzyl-2,2-diethyl-1,3-dioxane-4,6-dione,
5-phenyl-5-benzyl-2,2-diethyl-1,3-dioxane-4,6-dione
5-(p-styrylmethyl)-2,2-diethyl-5-methyl-1,3-dioxane
[0131]

4. The Meldrum’s acid derivative having a cyclopen
formed by the mutual bonding of R 3andR *

Examples of the Meldrum’s acid derivative include
spiro-[4,5]-6,10-dioxadecane-7,9-dione,
8-methyl-spiro-[4,5]-6,10-dioxadecane-7,9-dione,
8-ethyl-spiro-[4,5]-6,10-dioxadecane-7,9-dione,
8-benzyl-spiro-[4,5]-6,10-dioxadecane-7,9-dione,
8-phenyl-spiro-[4,5]-6,10-dioxadecane-7,9-dione,

8,8-dimethyl-spiro-[4,5]-6,10-dioxadecane-7,9-dione

, and

-4.6-dione.

tyl group
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8-ethyl-8-methyl-spiro-[4,5]-6,10-dioxadecane-7,9-d
8-benzyl-8-methyl-spiro-[4,5]-6,10-dioxadecane-7,9-
8-phenyl-8-methyl-spiro-[4,5]-6,10-dioxadecane-7,9-
8,8-diethyl-spiro-[4,5]-6,10-dioxadecane-7,9-dione,
8-benzyl-8-ethyl-spiro-[4,5]-6,10-dioxadecane-7,9-d
8-phenyl-8-ethyl-spiro-[4,5]-6,10-dioxadecane-7,9-d
8,8-dibenzyl-spiro-[4,5]-6,10-dioxadecane-7,9-dione
8-benzyl-8-phenyl-spiro-[4,5]-6,10-dioxadecane-7,9-

8-(p-styrylmethyl)-8-methyl-6,10-dioxaspiro[4,5]dec

[0132]

In the present embodiment, among those described ab
2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione,
8-methyl-6,10-dioxaspiro[4,5]decane-7,9-dione,
2,2,5,5-tetramethyl-1,3-dioxane-4,6-dione,
5-benzyl-2,2,5-trimethyl-1,3-dioxane-4,6-dione,
2-ethyl-2,5,5-trimethyl-1,3-dioxane-4,6-dione,
8,8-dimethyl-6,10-dioxaspiro[4,5]decane-7,9-dione,
5-benzyl-2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione
8-benzyl-8-methyl-6,10-dioxaspiro[4,5]decane-7,9-di
preferably used.

[0133]

(Adhesive Resin)

Astheadhesiveresin,onesmaintainingtheadhesive
than the heating temperature during the stripping,
resistance not generating melting, decomposition, o

be used. The adhesive resin has a glass transition

ione,
dione,

dione,

ione,
ione,
dione, and

ane-7,9-dione

ove,

, and

one are

nessatlower
and having heat
r the like can

temperature
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measured by differential scanning calorimetry (DSC)

lower than40  °C, and preferably equal to or lower than30
adhesiveness at ambient temperature. For example,
stickysubstancesuch as a pressure sensitive adhesiv
material), known in the related art, can be used.

[0134]

Examples of the pressure sensitive adhesive include
rubber-based pressure sensitive adhesives using rub
polymers such as natural rubber or polyisobutylene
styrene/butadienerubber, styrene/isoprene/styrene
rubber, reclaimedrubber, butylrubber, polyisobuty
NBRasabase polymer;silicone-basedpressure sens
urethane-based pressure sensitive adhesives; and ac
pressure sensitive adhesives. Thebase materialca
with one kind or two or more kinds of components.
pressure sensitive adhesive is particularly preferr
[0135]

Examplesoftheacryl-basedpressuresensitiveadhe

acryl-based sticky materials having one kind or two

ofequal to or

°C, and has

e (sticky

ber-based
rubber,
blockcopolymer
lenerubber,and
itiveadhesives;
ryl-based
nbe constituted
An acryl-based
ed.

siveinclude

or more kinds

of acryl-based polymer (homopolymer or copolymer) u sing an alkyl
(meth)acrylate ester as a monomer component as a ba se polymer.
Examples of the alkyl (meth)acrylate ester in the a cryl-based
pressuresensitiveadhesiveincludeC 1-20 alkyl(meth)acrylateesters
such as methyl (meth)acrylate, ethyl (meth)acrylate , propyl
(meth)acrylate, isopropyl (meth)acrylate, butyl (me th)acrylate,
isobutyl (meth)acrylate, s-butyl (meth)acrylate, t- butyl
(meth)acrylate,pentyl(meth)acrylate,hexyl(meth) acrylate,heptyl
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(meth)acrylate, octyl(meth)acrylate, 2-ethylhexyl (meth)acrylate,
isooctyl (meth)acrylate, nonyl (meth)acrylate, ison onyl
(meth)acrylate, decyl (meth)acrylate, isodecyl (met h)acrylate,
undecyl (meth)acrylate, dodecyl (meth)acrylate, tri decyl
(meth)acrylate, tetradecyl (meth)acrylate, pentadec yl
(meth)acrylate, hexadecyl (meth)acrylate, heptadecy I
(meth)acrylate, octadecyl(meth)acrylate,nonadecyl (meth)acrylate,
andeicosyl(meth)acrylate,andpreferablyC 418 alkyl(meth)acrylates
(linear or branched alkyl) esters.
[0136]

Furthermore, the acryl-based pressure sensitive adh esive may

include units corresponding to other monomer compon
be copolymerizable with the alkyl (meth)acrylate es
purpose of improving aggregation power, heat resist
crosslinkability,orthelike ifnecessary. Examp
componentincludecarboxylgroup-containingmonomer
acid, methacrylic acid, carboxyethyl acrylate, carb
acrylate, itaconic acid, maleic acid, fumaric acid,

acid; acid anhydride group-containing monomers such
anhydride, and itaconic anhydride; hydroxyl group-c
monomers such as hydroxyethyl (meth)acrylate, hydro
(meth)acrylate, hydroxybutyl (meth)acrylate, hydrox
(meth)acrylate, hydroxyoctyl (meth)acrylate, hydrox
(meth)acrylate, hydroxylauryl (meth)acrylate, and
(4-hydroxymethylcyclohexyl) methylmethacrylate; sul
group-containing monomers such as styrenesulfonic a

allylsulfonic acid, 2-(meth)acrylamide-2-methylprop

ents which can
ters, for the
ance,
lesofthemonomer
ssuchasacrylic
oxypentyl
and crotonic
as maleic
ontaining
xypropyl
yhexyl
ydecyl

fonic acid
cid,

anesulfonic
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acid, (meth)acrylamide propanesulfonic acid, sulfop
(meth)acrylate, and (meth)acryloyl oxynaphthalenesu
phosphoric acid group-containing monomers such as
2-hydroxyethylacryloyl phosphate; (N-substituted) a
monomers such as (meth)acrylamide, N,N-dimethyl (m
N,N-diethyl (meth)acrylamide, N-isopropyl (meth)acr
N-butyl (meth)acrylamide, N-methylol (meth)acrylami
N-methylolpropane (meth)acrylamide; aminoalkyl
(meth)acrylate-based monomers such as aminoethyl (m
N,N-dimethylaminoethyl (meth)acrylate, and t-butyla
(meth)acrylate; alkoxyalkyl (meth)acrylate-based mo
methoxyethyl (meth)acrylate and ethoxyethyl (meth)a
maleimide-based monomers such as N-cyclohexylmaleim
N-isopropylmaleimide, N-laurylmaleimide, and N-phen
itaconimide-based monomers such as N-methylitaconim
N-ethylitaconimide, N-butylitaconimide, N-octylitac
N-2-ethylhexylitaconimide, N-cyclohexylitaconimide,
N-laurylitaconimide; succinimide-based monomers suc
N-(meth)acryloyloxymethylene succinimide,
N-(meth)acryloyl-6-oxyhexamethylene succinimide, an
N-(meth)acryloyl-8-oxyoctamethylene succinimide; vi

as vinyl acetate and vinyl propionate; nitrogen-con
heterocyclic ring-based monomers such as N-vinyl-2-
N-methylvinylpyrrolidone, N-vinylpyridine, N-vinylp
N-vinylpyrimidine, N-vinylpiperazine, N-vinylpyrazi
N-vinylpyrrole, N-vinylimidazole, N-vinyloxazole,

N-(meth)acryloyl-2-pyrrolidone, N-(meth)acryloylpip

ropyl

Ifonic acid;

mide-based

eth)acrylamide,

ylamide,

de, and

eth)acrylate,
minoethyl
nomers such as
crylate;

ide,
ylmaleimide;
ide,

onimide,

and

h as

d

nylesters such
taining
pyrrolidone,
iperidone,

ne,

eridine,
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N-(meth)acryloylpyrrolidine, and N-vinylmorpholine;
N-vinylcarboxylic acid amides; styrene-based monome
styrene and
N-vinylcaprolactam;cyanoacrylatemonomerssuchas
methacrylonitrile;epoxygroup-containingacryl-bas
as glycidyl (meth)acrylate; glycol-based acryl este
as polyethylene glycol (meth)acrylate, polypropylen
(meth)acrylate, methoxyethylene glycol (meth)acryla
methoxypolypropylene glycol (meth)acrylate; acrylat
monomershavingaheterocyclicring,ahalogenatom
or the like, such as tetrahydrofurfuryl (meth)acryl
(meth)acrylate, and silicone (meth)acrylate; polyfu
monomerssuchashexanedioldi(meth)acrylate, (poly
di(meth)acrylate, (poly)propylene glycol di(meth)ac
neopentyl glycol di(meth)acrylate, pentaerythritol
di(meth)acrylate, trimethylolpropane tri(meth)acryl
pentaerythritol tri(meth)acrylate, dipentaerythrito
hexa(meth)acrylate, epoxyacrylate, polyesteracrylat
acrylate, divinylbenzene, butyl di(meth)acrylate, a
di(meth)acrylate;olefin-basedmonomerssuchasiso
andisobutylene;andvinylether-basedmonomerssuc
ether and ethyl vinyl ether. These monomer compone
alone or in combination of two or more kinds thereo
[0137]
Thepreparationoftheacryl-basedpressuresensiti
may be anyonesuitably selectedfromknownprepara

as solution polymerization, bulk polymerization, em

rs such as

a-methylstyrene; lactam-based monomers such as

acrylonitrileand
edmonomerssuch
rmonomers such
e glycol
te, and
e ester-based
,asiliconatom,
ate, fluorine
nctional
)ethyleneglycol

rylate,

ate,
I
e, urethane
nd hexyl
prene butadiene,
hasmethylvinyl
nts may be used

f.

veadhesive
tionmethodssuch

ulsion
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polymerization, and various kinds of radical polyme
addition, the obtained adhesive resin may be any on
copolymer, a block copolymer, and a graft copolymer

Furthermore, inthe solution polymerization out of
polymerization, forexample, ethyl acetate, toluene
used as a polymerization solvent. As a specific ex
solution polymerization, for example, 0.01 parts by
parts by weight of azobisisobutyronitrile with resp
by weight of the total amount of the monomers is ad
polymerizationinitiator, underaninertgasflows
and the reaction is carried out usually at about 50
about 8 hours to 30 hours.

[0138]

The polymerization initiator, the chain transfer ag
emulsifier,and the like usedin the radical polyme
particularlylimited,andanyonecanbesuitablys

Examplesofthepolymerizationinitiatorincludeaz
such as2,2 '-azobisisobutyronitrile,

2,2 '-azobis(2-amidinopropane)dihydrochloride,

2,2 "-azobis[2-(5-methyl-2-imidazolin-2-yl)propane]dihyd

e, 2,2 '-azobis(2-methylpropionamidine)disulfate,

2,2 "-azobis(N,N  '-dimethyleneisobutylamidine), and

2,2 '-azobis[N-(2-carboxyethyl)-2-methylpropionamidine]h

(VA-057,manufacturedbyWakoPureChemicallndustr
persulfates such as potassium persulfate and ammoni
peroxide initiators such as di(2-ethylhexyl)peroxyd

di(4-t-butylcyclohexyl)peroxydicarbonate, di-sec-bu

rization. In

e of a random

theradical
,orthelikeis
ample of the
weight to 0.2
ectto100parts
ded as a

uchasnitrogen,

°Cto 100 °C for

ent, the
rizationare not
electedandused.

oinitiators

rochlorid

ydrate
ies,Ltd.),other
um persulfate,

icarbonate,

tyl
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peroxydicarbonate, t-butyl peroxyneodecanoate, t-he
peroxypivalate, t-butyl peroxypivalate, dilauroyl p
di-n-octanoyl peroxide, 1,1,3,3-tetramethylbutylper
hexanoate, di(4-methylbenzoyl)peroxide, dibenzoyl p
t-butyl peroxy isobutylate, 1,1-di(t-hexylperoxy)cy
t-butyl hydroperoxide and hydrogen peroxide, and re
formed by combination of peroxide and a reducing ag
combination of persulfate and sodium hydrogen sulfi
combination of peroxide and sodium ascorbate, but a
to these examples.
[0139]

Furthermore, in the case where an organic peroxide
apolymerizationinitiator itispossibletouset
peroxide, which is not used in a polymerization rea
crosslinking reaction. However, in this case, the
may be determined and then added again, if necessar
predetermined amount of the organic peroxide can be

The polymerization initiator may be used alone ora
of two or more kinds thereof, and the total content
preferablyabout0.005 parts by weightto 1 partby
preferably about 0.02 parts by weight to 0.6 parts
respect to100 parts by weight of the monomers.
[0140]

Moreover, a chain transfer agent may be used in
polymerization.By using the chain transfer agent, t
weight of the adhesive resin can be adjusted approp

Examplesofthe chaintransferagentinclude lauryl

xyl

eroxide,
oxy-2-ethyl
eroxide,
clohexane,
dox initiators
ent, such as a
te, and a

re not limited

is used as
heresidualorganic
ction, in a
residual amount
y,and a
used.
samixture
by volume is
weight,and more

by weight, with

he molecular
riately.

mercaptan,
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glycidyl mercaptan, mercaptoacetic acid, 2-mercapto
thioglycolic acid, 2-ethylhexyl thioglycolate, and

2,3-dimercapto-1-propanol.

These chain transfer agents may be used alone or as

oftwoormorekindsthereof,andthetotalcontent
0.01partsbyweightto0.4partsbyweightwithre
by weight of the monomers.

[0141]

Inaddition, examples ofthe emulsifierusedinthe
emulsion polymerization include anionic emulsifiers
lauryl sulfate, ammonium lauryl sulfate, sodium dod
sulfonate,ammonium polyoxyethylenealkylethersul
polyoxyethylenealkylphenylethersulfate,andnon
such as polyoxyethylene alkyl ether, polyoxyethylen
ether, polyoxyethylene fatty acid ester, and a
polyoxyethylene-polyoxypropyleneblockpolymer. Th
may be used alone or as a mixture of two or more ki
[0142]

Moreover, specific examples of the emulsifiers intr
radicalpolymerizablefunctionalgroupssuchasap
anallylethergroup,asareactiveemulsifier,inc
HS-20,KH-10,BC-05,BC-10,andBC-20(manufactured
Seiyaku Co., Ltd.), and Adekaria Soap SE10N (manufa
Corporation ). Since the reactive emulsifier is ta
polymer chain after polymerization, water resistanc
which is thus preferable. The amount of the emulsi

is0.3partsbyweightto5 partsbyweightwithre

ethanol,

amixture
byvolumeisabout

spectto100parts

caseofthe
such as sodium
ecyl benzene
fate,andsodium
ionicemulsifiers

e alkyl phenyl

eseemulsifiers

nds thereof.

oducing
ropenylgroupand
ludeAqualonHS-10,
byDai-ichiKogyo
ctured by ADEKA
ken into the
e isimproved,
fier to be used

spectto100parts
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by weight of the monomers, and more preferably 0.5 parts by weight
to1partbyweight,fromtheviewpointsofpolymer izationstability

or mechanical stability.

[0143]

Thecrosslinkingreactionoftheadhesiveresinits elfproceeds
by heating during the stripping, and thus, anadhes ive resin having
reduced adhesion performance can be used. In this case, itis
necessarytoconsiderthattheadhesionisnotredu cedatlowerthan

the temperature during the stripping.

[0144]

(Other Components)

In the adhesive resin composition of the present em bodiment,
asthe other components, the same componentsasin Embodiment1can
be used.

[0145]

(Method for Preparing Adhesive Resin Composition)

The adhesive resin composition is obtained by mixin g the
adhesiveresinasdescribed above and othercompone nts dependingon
theuseswiththeMeldrum * sacidderivativebyamethodintherelated
art. Asthe mixing method, mixing using stirring i natank, mixing

by a kneader, or the like can be used.
[0146]
(Adhesive Resin Composition)
In the adhesive resin composition obtained by the
above-described preparation method, the Meldrum’s a cid derivative
can be included inthe amount of 0.1 parts by weigh tto 50 parts by

weight, preferably 0.5 parts by weight to 40 parts by weight, and
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more preferably 1 partby weightto 30 parts by wei
to100partsbyweightoftheadhesiveresin. Ift
ofthe expanding agent (Meldrum’s acid derivative)
ranges, the amount of the carbon dioxide gas genera
theeffectoftheexpandingagentishardlyobtaine
thestrippingeffectisiow. Ontheotherhand,if

of the expanding agentis more than the ranges, it
the strippable layer to remain in the adherend afte
adherend, whichis aso-called “adhesive residue”.
Meldrum’s acid derivative is included in the ranges
effectisexcellent,andthus, anadhesiveresinco
inhibited adhesive residues can be obtained.
[0147]

<Laminate, Self-Stripping Method, and Uses>

The laminate 10 of the present embodiment shown in
thesamestructureasinEmbodimentlexceptthatt
14includingtheadhesiveresincompositionofthe
is used.

The self-stripping method of the present embodiment
carried out in the same manner as in Embodiment 1 e
above-described laminate 10 is used.

Theadhesiveresincompositionofthepresentembod
laminate 10 can be applied in the same uses as in E

As described above, Embodiment 2 of the present inv
been described with reference to the drawings, but
illustrative of the present invention, and various

configurations can be employed.

ght, withrespect
headditionamount
islessthanthe
ted is low and
d,andasaresult,
theadditionamount
causes a part of
r stripping the
Thatis, ifthe
, the stripping

mposition having

Fig. 1 has
hestrippablelayer

presentembodiment

can be

xcept that the

imentorthe
mbodiment 1.
ention has
these are

other
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[Examples]
[0148]

Hereinafter, the present invention will be describe
detailwithreferencetoExamplesland2,butthe
invention is not limited to these Examples or the |
[0149]

[Example 1]

(Preparation Example Al)

100 g of methylmalonic acid (manufactured by Tokyo
Industry Co., Ltd.) and 100 g of acetic anhydride w
a500-mL4-neckedflask. 0.5gof98%sulfuricaci
charged to the flask, and then 75 g of methylethylk
dropwisetheretoover1hourwithadroppingfunnel
at room temperature for 24 hours, 200 g of ethyl ac
ofdistilledwaterwereaddedtheretotocarryout
organic layerwithaseparating funnel. The solven
from the obtained organic layer with an evaporator
of2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione. H
measured and the following peaks were obtained.
3H),1.57-1.61(m,3H),1.71(s,1.12H),1.77 (s, 1
(m, 2H), 3.53-5.65 (m, 1H)

[0150]

(Preparation Example A2)

The same procedure asin Preparation Example Al exc
g of methylethylketone in Preparation Example A1 wa
g of cyclopentanone was carried out to obtain 80 g

8-methyl-6,10-dioxaspiro[4,5]decane-7,9-dione. H

d in more
rangeofthepresent
ike.
Chemical

ere chargedinto
dwassubsequently
etone was added
. Afterstirring
etate and 300 g
extractionofthe
twasevaporated
to obtain 75 g
INMR(300MHz)was
5=1.04-1.12 (m,
92H),1.95-2.16

eptthat 75
s changed to 80
of

1 NMR (300 MHz)
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was measured andthefollowing peakswere obtained.
Hz, 3H),1.84-1.97 (m, 4H),2.21-2.27 (m, 4H), 3.63
[0151]

(Preparation Example A3)

100 g of 2,2,5-trimethyl-1,3-dioxane-4,6-dione (man
byTokyoChemicallndustryCo.,Ltd.)and100gof
were charged into a 500-mL 4-necked flask. 95 g of
carbonate was subsequently charged to the flask, an
4-chloromethylstyrene was added dropwise thereto ov
adroppingfunnel. Afterstirringat40
acetate was added thereto and the solid produced wa
filtrationby Nutsche. Washing was carried out twic
separating funnel using 300 mL of distilled water.
evaporated with an evaporator to obtain 150 g of
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
(300 MHz) was measured and the following peaks were
0.97(s,3H),1.60(s,3H),1.75(s,3H),3.31(s,
Hz, 1H), 5.70 (d, 19.5 Hz, 1H), 6.65 (dd, 12.0, 19.
(d, 9.0 Hz, 2H), 7.31 (d, 9.0 Hz, 2H)
[0152]

(Preparation Example A4)

ThesameprocedureasinPreparationExample A3exc
g of 2,2,5-trimethyl-1,3-dioxane-4,6-dione was chan
2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione synthesi
Preparation Example Al was carried out to obtain 13
5-(p-styrylmethyl)-2-ethyl-2,5-dimethyl-1,3-dioxane

H' NMR (300 MHz) was measured and the following peaks

5=1.53(d,5.4
(q,5.4Hz, 1H)

ufactured

dimethylformamide

potassium
d then 97 g of

er 1 hour with

°Cfor24hours,400gofethyl

s separated by

e with a
The solventwas
dione. H !NMR

obtained. o=
2H),5.22(d,12.0

5Hz, 1H),7.13

eptthat100
ged to 92 g of
zedin
2gof
-4,6-dione.

were obtained.
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5=0.43 (t, 8.1 Hz, 1.6H), 0.83 (s, 1.3H), 0.94 t, 8.1Hz, 1.4H),
1.27 (9, 8.1 Hz, 1.2H), 1.57 (s, 1.7H), 1.75 (s, 3H ), 1.80 (g, 8.1
Hz, 0.8H), 3.31 (s, 2H), 5.22 (d, 12.0 Hz, 1H), 5.7 0 (d, 19.5 Hz,
1H), 6.65 (dd, 12.0, 19.5 Hz, 1H), 7.16 (d, 9.0 Hz, 2H), 7.31 (d,
9.0 Hz, 2H)

[0153]

(Preparation Example A5)

ThesameprocedureasinPreparationExample A3exc eptthat100
g of 2,2,5-trimethyl-1,3-dioxane-4,6-dione was chan ged to 85 g of
8-methyl-6,10-dioxaspiro[4,5]decane-7,9-dione synth esized in
Preparation Example A2 was carried out to obtain 12 59 of
8-(p-styrylmethyl)-8-methyl-6,10-dioxaspiro[4,5]dec ane-7,9-dione.
H' NMR (300 MHz) was measured and the following peaks were obtained.
5=1.28-1.38 (m, 2H), 1.56-1.82 (m, 4H), 1.74 (s, 3 H), 2.00-2.05
(m, 2H), 3.32(s, 2H), 5.22(d, 12.0Hz, 1H), 5.70 (d,12.0Hz, 1H),
6.66(dd, 12.0,19.5Hz, 1H), 7.13(d, 9.0 Hz, 2H), 7.31(d,9.0Hz,
2H)
[0154]

(Preparation Example AB)

The same procedure asin Preparation Example Al exc eptthat 75
g of methylethylketone in Preparation Example A1 wa s changed to 80
g of diethylketone was carried out to obtain 80 g o f
2,2-diethyl-5-methyl-1,3-dioxane-4,6-dione. H 1 NMR (300 MHz) was
measured andthe following peaks were obtained. 0=1.04(q,8.1Hz,
6H), 1.58 (d, 7. 8 Hz, 3H), 1.96 (s, 8.1 Hz, 2H), 2 .05 (s, 8.1 Hz,

2H), 3. 57 (q, 5.4 Hz, 1H)
[0155]



10

15

20

25

72

(Preparation Example A7)

The same procedure asin Preparation Example A3exce
g of 2,2,5-trimethyl-1,3-dioxane-4,6-dione was chan
2,2-diethyl-5-methyl-1,3-dioxane-4,6-dione synthesi
Preparation Example Al was carried out to obtain 13
5-(p-styrylmethyl)-2,2-diethyl-5-methyl-1,3-dioxane
H' NMR (300 MHz) was measured and the following peaks
0=0.40(t,8.1Hz,3H),0.94(t,8.1Hz,3H),1.14
1.70(s, 3H),1.80(q, 8.1 Hz, 2H), 3.31 (s, 2H), 5
1H), 5.70 (d, 19.5 Hz, 1H), 6.65 (dd, 12.0, 19.5 Hz
9.0 Hz, 2H), 7.30 (d, 9.0 Hz, 2H)
[0156]

(Preparation Example A8)

20 g of butyl acrylate, 55 g of 2-ethylhexyl acryla
methyl methacrylate, 10 g of hydroxyethyl methacryl
of ethyl acetate were added to a 500-mL 4-necked fl
atroomtemperature. Further,0.2gof2,2'-azobis
added thereto, and the mixture was heated to 75
be stirred for 10 hours. 0.1 g of dibutyl tin dila

2-isocyanatoethyl methacrylate were added thereto a

ptthat100
ged to 85 g of
zedin
2gof
-4,6-dione.
were obtained.
(9,8.1Hz, 2H),
22 (d, 12.0 Hz,

,1H),7.13(d,

te,15gof
ate, and 100 g
ask, and mixed
valeronitrilewas
°C and then kept to
urate and 5 g of

nd the mixture

wasstirredat 75 °Cforadditional 10 hourstoobtainanacryl-based

sticky material L having a molecular weight of 300,
transition temperature was measured by differential
calorimetry(DSC-60,manufacturedbyShimadzuCorpo
tobe-40 °C.

[0157]

(Example Al)

000. The glass
scanning

ration)andfound
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15 g of
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
synthesized in Preparation Example A3, 20 g of buty
g of 2-ethylhexyl acrylate, 2 g of methacrylic acid
ethyl acetate were added to a 500-mL 4-necked flask
room temperature. Further, 0.2 g of 2,2'-azobisval
added thereto, and the mixture was heated to 75
be stirred for 10 hours to obtain an acryl-based st
having a molecular weight of 300,000. The glass tr
temperature was measured by differential scanning c
(DSC-60,manufacturedby Shimadzu Corporation)and

100partsbyweightoftheobtainedacryl-basedsti
A, 2 parts by weight of an epoxy compound (TETRAD-C
by Mitsubishi Gas Chemical Company, Inc.), and 50 p
of ethyl acetate were added thereto to afford a sti
composition (adhesive resin composition).

The obtained sticky material composition was coated
having a release-treated surface to a thickness of
20pumusinganapplicator,andthenheatedat120
the coating solution was dried. Then, the residue
the PET film and cured at 60
The obtained film was attached to an SUS plate, in
having a release-treated surface had been stripped
mirror-finished,witharoller,andlefttostandf
wascarriedoutonahotplateat180
aftertakingoutfromthehotplate, thetapewass

the strippability and the adhesive residues accordi

dione
| acrylate, 63
, and 100 g of
, and mixed at
eronitrile was
°C and then kept to
icky material A
ansition
alorimetry
foundtobe 14 °C.
ckymaterial
, manufactured
arts by weight

cky material

onto PET

adried film of

°Cfor5minutes,and

was attached to

°C for 1 day to afford a sticky tape.

whicha PET side
and

orlhour. Heating

°Cfor3minutes,andimmediately

trippedtoconfirm

ng to the



10

15

20

25

74

following criteria. The results are shown in Table
[0158]

(Strippability)

Afterthetapewasvacuum-chucked,thetapewaslif
to carry outthe stripping. A case of being stripp
as oand a case of being not stripped was indicated as

(Adhesive Residue)

After the stripping, the SUS plate was visually obs
determined. A case where even a little adhesive re
recognized was indicated as X.

[0159]

(Example A2)

The same procedure as in Example Al except that 15
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
changed to
5-(p-styrylmethyl)-2-ethyl-2,5-dimethyl-1,3-dioxane
synthesized in Preparation Example A4 was carried o
acryl-based sticky material B havingamolecularwe
The glass transition temperature was measured by di
scanningcalorimetry(DSC-60,manufacturedbyShima
and found to be 13 °C.

100partsbyweightoftheobtainedacryl-basedsti
B, 2 parts by weight of an epoxy compound (TETRAD-C
by Mitsubishi Gas Chemical Company, Inc.), and 50 p
of ethyl acetate were added thereto to afford astic
composition.

The obtained sticky material composition was coated

tvertically
edwas indicated

X.

erved and

sidue was

g of

dione was

-4,6-dione
ut to obtain an
ightof300,000.
fferential

dzuCorporation)

ckymaterial
, manufactured
arts by weight

ky material

onto PET
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having a release-treated surface to a thickness of
20pmusinganapplicator,andthenheatedat120
the coating solution was dried. Then, the residue
the PET film and cured at 60
The obtained filmwas attached to an SUS plate, in
having a release-treated surface had been stripped
mirror-finished,witharoller,andlefttostandf
was carried outon ahotplate at 180
expandability. After taking out from the hot plate
strippedtoconfirmthestrippabilityandtheadhes
results are shown in Table 1.
[0160]
(Example A3)
The same procedure as in Example Al except that 15
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
changed to
8-(p-styrylmethyl)-8-methyl-6,10-dioxaspiro[4,5]dec
synthesized in Preparation Example A5 was carried o
acryl-based sticky material C having a molecularwe
The glass transition temperature was measured by di
scanningcalorimetry(DSC-60,manufacturedbyShima
and found to be 11 °C.
100partsbyweightoftheobtainedacryl-basedsti
C, 2 parts by weight of an epoxy compound (TETRAD-C
by Mitsubishi Gas Chemical Company, Inc.), and 50 p
of ethyl acetate were added thereto to afford a sti

composition. The obtained sticky material composit

adried film of

°Cfor5minutes,and

was attached to

°C for 1 day to afford a sticky tape.

whicha PET side

and

orlhour. Heating

°C for 3 minutes to confirmthe

, the tape was

iveresidues. The

g of

dione was

ane-7,9-dione
ut to obtain an
ightof300,000.
fferential

dzuCorporation)

ckymaterial
, manufactured
arts by weight
cky material

ion was coated
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onto PET having arelease-treated surface to a thic kness of adried
filmof20 pmusinganapplicator,andthenheatedat120 °Cforsminutes,
and the coating solutionwas dried. Then, theresi due was attached
tothe PET filmand cured at 60 °C for 1 day to afford a sticky tape.

The obtained film was attached to an SUS plate, in which a PET side
having a release-treated surface had been stripped and
mirror-finished,witharoller,andlefttostandf orlhour. Heating
was carried outon ahotplate at 180 °C for 3 minutesto confirmthe
expandability. After taking out from the hot plate , the tape was
strippedtoconfirmthestrippabilityandtheadhes iveresidues. The

results are shown in Table 1.
[0161]

(Comparative Example Al)

80gofbutylacrylate,15gofethylacrylate,5g ofmethacrylic
acid,and100gofethylacetatewereaddedtoa50 0-mL4-neckedflask,
and mixed at room temperature. Further, 0.2 g of
2,2'-azobisvaleronitrile was added thereto, and the mixture was

heatedto 75  °C and then kept to be stirred for 10 hours to obtai

anacryl-basedstickymaterialDhavingamolecular weightof400,000.
The glass transition temperature was measured by di fferential
scanningcalorimetry(DSC-60,manufacturedbyShima dzuCorporation)
and found to be -40 °C.

100partsbyweightoftheobtainedacryl-basedsti ckymaterial
D, 2 parts by weight of an epoxy compound (TETRAD-C , manufactured
by Mitsubishi Gas Chemical Company, Inc.), 25 parts by weight of
2,2'-azobis-(N-butyl-2-methylpropionamide), and 50 parts by weight

of ethyl acetate were added thereto to afford a sti cky material
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composition. The obtained sticky material composit ion was coated
onto PET having arelease-treated surface to a thic knessofadried
filmof20 pmusinganapplicator,andthenheatedat100 °Cfor2minutes,
andthe coating solutionwas dried. Then, theresi due was attached
tothe PET filmand cured at40 °Cfor3daystoaffordastickytape.

The obtained filmwas attached to an SUS plate, in whicha PET side
having a release-treated surface had been stripped and
mirror-finished,witharoller,andlefttostandf orlhour. Heating
wascarriedoutonahotplateat180 °Cfor3minutes,andimmediately
aftertakingoutfromthehotplate,thetapewass trippedtoconfirm
the strippability and the adhesive residues accordi ng to the
following criteria. The results are shown in Table 1.

[0162]

(Comparative Example A2)

100partshyweightoftheacryl-basedstickymater ialDobtained
in Comparative Example Al, 2 parts by weight of an epoxy compound
(TETRAD-C, manufactured by Mitsubishi Gas Chemical Company, Inc.),
25 parts by weight of Matsumoto Microsphere FN-180 (thermally
expandablemicrocapsule manufacturedbyMatsumoto Yushi-SeiyakuCo.,
Ltd.), and 50 parts by weight of ethyl acetate were added to afford
a sticky material composition. The obtained sticky material
compositionwas coated onto PET having arelease-tr eated surfaceto
a thickness of a dried film of 20 pm using an applicator, and then

heatedat100  °C for 2 minutes, and the coating solution was dried

Then, theresidue was attachedtothe PET filmand curedat40  °Cfor
3 days to afford a sticky tape. The obtained film was attached to

an SUS plate, in which a PET side having a release- treated surface
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had been stripped and mirror-finished, with a rolle

stand for 1 hour. Heating was carried out on a hot

for 3minutes, and immediately after taking out fro

the tape was stripped. The strippabilityandthea

were confirmed. The results are shown in Table 1.

r, and left to
plate at 180 °C
mthe hot plate,

dhesiveresidues

[0163]
Table 1
Strippability Adhesive residue
Example Al O O
Example A2 O O
Example A3 @) ©)
Comparative Example O X
Al
Comparative Example (@) X
A2
[0164]
(Example A4)
100partshyweightoftheacryl-basedstickymater ialAobtained

in Example Al, 2 parts by weight of an epoxy compou
manufacturedbyMitsubishiGasChemicalCompany,In
by weight of ethyl acetate were added to afford a s

composition. The obtained sticky material composit

onto PET having arelease-treated surface to a thic

filmof20

pumusinganapplicator,andthenheatedat1 20

andthe coating solutionwas dried. Then, theresi

tothe PET film and cured at 60

nd (TETRAD-C,
c.),and50parts
ticky material
ion was coated
kness ofadried

°Cfor5minutes,

due was attached

°C for 1 day to afford a sticky tape.

The obtained film was attached to an SUS plate, in

having a release-treated surface had been stripped

mirror-finished,witharoller,andlefttostandf

wascarriedoutonahotplateat180

whicha PET side
and

orlhour. Heating

°Cfor3minutes,andimmediately
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aftertakingoutfromthe hotplate, the tapewass tripped. Forthe
evaluation of contamination properties, Electron Sp ectroscopy for
Chemical Analysis (ESCA) measurement (measurement i nstrument:
ESCALAB200iXLmanufacturedbyVGScientific,Ltd., X-raysource:AlK a,
analysisarea: $150 um)wascarriedouttomeasuretheamountofcarbon

present on the surface of the silicon wafer. Furth er, for the
evaluation, theratioofatom%ofcarbontosilico n(C/Si)wasused.

The results are shown in Table 2.

[0165]

(Comparative Example A3)

100partsbyweightoftheacryl-basedstickymater ialDobtained
in Comparative Example A1, 2 parts by weight of an epoxy compound
(TETRAD-C, manufactured by Mitsubishi Gas Chemical Co., Ltd.), 25
partsbyweightof2,2-dimethyl-1,3-dioxane-4,6-dio ne(manufactured
byWakoChemical,Ltd.),and50partsbyweightof ethylacetatewere
addedto afford a sticky material composition. The obtained sticky
material composition was coated onto PET havingar elease-treated
surface to a thickness of adried film of 20 pmusing an applicator,
andthenheatedat 100 °Cfor2 minutes, andthe coating solutionwas
dried. Then, the residue was attached to the PET f ilm and cured at
40°Cfor3daystoaffordastickytape. Theobtained filmwasattached
toanSUSplate,inwhichaPETsidehavingarelea se-treatedsurface
had been stripped and mirror-finished, with a rolle r, and left to
stand for 1 hour. Heating was carried out on a hot plate at 180 °C
for 3minutes, and immediately after taking out fro mthe hotplate,
thetapewasstripped. ESCAmeasurementwascarrie doutinthesame

manner as in Example A3. The results are shown in Table 2.



[0166]

80
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Table 2
Atom%
C O Si C/Si

Example A4 74.7 12.0 13.3 5,62
Comparative

Example A3 77.1 16.6 6.3 12.24
[0167]

InExample A4 outof Example A4and Comparative Exa mpleA3,the

amountofcarbononthe surface ofthe siliconwafe
this, it can be seen that in Example A4, the amount
materialsattachedonthesiliconwaferwaslessth
Example A3, that is, the contamination amount was |
(CISi) of atom% of carbon to silicon on the surface
wafersurfaceispreferablyequaltoorlessthanl

equal to orless than 6, and still more preferably

than 1.

[0168]

(Example A5)

The same procedure as in Example Al except that 15
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
changed to
5-(p-styrylmethyl)-2,2-diethyl-5-methyl-1,3-dioxane
synthesized in Preparation Example A7 was carried o
acryl-basedsticky material composition K havingam
of 300,000. The glass transition temperature was m
differentialscanningcalorimetry(DSC-60,manufact
Corporation) and was found to be 12 °C.

100partsbyweightoftheobtainedacryl-basedsti

K, 2 parts by weight of an epoxy compound (TETRAD-C

rwasless. From
of the organic
aninComparative
ess. Theratio
of the silicon
0,morepreferable

equaltoorless

g of

dione was

-4,6-dione
ut to obtain an
olecular weight
easured by

uredbyShimadzu

ckymaterial

, manufactured
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by Mitsubishi Gas Chemical Company, Inc.), and 50 p arts by weight

of ethyl acetate were added thereto to afford a sti cky material
composition.

The obtained sticky material composition was coated onto PET
having a release-treated surface to a thickness of adried film of

20pumusinganapplicator,andthenheatedat120 °Cfor5minutes,and

the coating solution was dried. Then, the residue was attached to

the PET film and cured at 60 °C for 1 day to afford a sticky tape.

The obtained filmwas attached to an SUS plate, in whicha PET side

10

15

20

25

having a release-treated surface had been stripped
mirror-finished ,witharoller,andlefttostandf

was carried outon ahotplate at 180
expandability. After taking out from the hot plate
strippedtoconfirmthestrippabilityandtheadhes
results are shown in Table 3.

[0169]

(Example A6)

10 g of
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
synthesized in Preparation Example A3, 20 g of buty
g of 2-ethylhexyl acrylate, 2 g of methacrylic acid
ethyl acetate were added to a 500-mL 4-necked flask
room temperature. Further, 0.2 g of 2,2"-azobisval
added thereto, and the mixture was heated to 75
be stirred for 10 hours to obtain an acryl-based st
Ehaving a molecular weight of 300,000. The glass t

temperature was measured by differential scanning ¢

and

orlhour. Heating

°C for 3 minutes to confirm the

, the tape was

iveresidues. The

dione

| acrylate, 68

, and 100 g of

, and mixed at

eronitrile was
°C and then kept to

icky material

ransition

alorimetry
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(DSC-60,manufacturedby Shimadzu Corporation)and

100partsbyweightoftheobtainedacryl-basedsti
E, 2 parts by weight of an epoxy compound (TETRAD-C
by Mitsubishi Gas Chemical Company, Inc.), and 50 p
of ethyl acetate were added thereto to afford a sti
composition.

The obtained stickymaterial composition was coated
having a release-treated surface to a thickness of
20pumusinganapplicator,andthenheatedat120
the coating solution was dried. Then, the residue
the PET film and cured at 60
The obtained filmwas attached to an SUS plate, in
having a release-treated surface had been stripped
mirror-finished,witharoller,andlefttostandf
wascarriedoutonahotplateat180
aftertakingoutfromthehotplate, thetapewass
the strippability and the adhesive residues accordi
following criteria. The results are shown in Table
[0170]

(Example A7)

The same procedure as in Example A6 except that 10
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
changed to
5-(p-styrylmethyl)-2-ethyl-2,5-dimethyl-1,3-dioxane
synthesized in Preparation Example A4 was carried o
acryl-based sticky material F having amolecularwe

The glass transition temperature was measured by di

foundtobe-4 °C.
ckymaterial
, manufactured
arts by weight

cky material

onto PET

adried film of

°Cfor5minutes,and

was attached to

°C for 1 day to afford a sticky tape.

whicha PET side

and

orlhour. Heating

°Cfor3minutes,andimmediately

trippedtoconfirm

ng to the

3.

g of

dione was

-4 ,6-dione
ut to obtain an
ightof300,000.

fferential
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scanningcalorimetry(DSC-60,manufacturedbyShima

and found to be -5 °C.

100partsbyweightoftheobtainedacryl-basedsti

F, 2 parts by weight of an epoxy compound (TETRAD-C

by Mitsubishi Gas Chemical Company, Inc.), and 50 p
of ethyl acetate were added thereto to afford a sti

composition.

The obtained sticky material composition was coated

having a release-treated surface to a thickness of

20pmusinganapplicator,andthenheatedat120

dzuCorporation)

ckymaterial
, manufactured
arts by weight

cky material

onto PET
adried film of

°Cfor5minutes,and

the coating solution was dried. Then, the residue was attached to
the PET film and cured at 60 °C for 1 day to afford a sticky tape.
The obtained filmwas attached to an SUS plate, in whicha PET side
having a release-treated surface had been stripped and

mirror-finished,witharoller,andlefttostandf

was carried outon ahotplate at 180
expandability. After taking out from the hot plate
strippedtoconfirmthestrippabilityandtheadhes
results are shown in Table 3.

[0171]

(Example A8)

18 g of
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
synthesized in Preparation Example A3, 20 g of buty
g of 2-ethylhexyl acrylate, 2 g of methacrylic acid
ethyl acetate were added to a 500-mL 4-necked flask

room temperature. Further, 0.2 g of 2,2'-azobisval

orlhour. Heating

°C for 3 minutes to confirm the

, the tape was

iveresidues. The

dione

| acrylate, 60

, and 100 g of
, and mixed at

eronitrile was
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added thereto, and the mixture was heated to 75 °C and then kept to
be stirred for 10 hours to obtain an acryl-based st icky material G
having a molecular weight of 200,000. The glass tr ansition
temperature was measured by differential scanning ¢ alorimetry
(DSC-60,manufacturedby Shimadzu Corporation)and foundtobe20

100partsbyweightoftheobtainedacryl-basedsti ckymaterial
G, 2 parts by weight of an epoxy compound (TETRAD-C , manufactured
by Mitsubishi Gas Chemical Company, Inc.), and 50 p arts by weight
of ethyl acetate were added thereto to afford a sti cky material
composition.

The obtained sticky material composition was coated onto PET
having a release-treated surface to a thickness of a dried film of
20pumusinganapplicator,andthenheatedat120 °Cfor5minutes,and
the coating solution was dried. Then, the residue was attached to
the PET film and cured at 60 °C for 1 day to afford a sticky tape.

The obtained filmwas attached to an SUS plate, in whicha PET side
having a release-treated surface had been stripped and
mirror-finished,witharoller,andlefttostandf orlhour. Heating
wascarriedoutonahotplateat180 °Cfor3minutes,andimmediately
aftertakingoutfromthehotplate, thetapewass trippedtoconfirm
the strippability and the adhesive residues accordi ng to the
following criteria. The results are shown in Table 3.

[0172]

(Example A9)

The same procedure as in Example A8 except that 18 g of
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6- dione was

changed to
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5-(p-styrylmethyl)-2-ethyl-2,5-dimethyl-1,3-dioxane

synthesized in Preparation Example A4 was carried o

acryl-based sticky material H having a molecularwe

The glass transition temperature was measured by di

scanningcalorimetry(DSC-60,manufacturedbyShima

and found to be 19 °C.
100partsbyweightoftheobtainedacryl-basedsti

H, 2 parts by weight of an epoxy compound (TETRAD-C

by Mitsubishi Gas Chemical Company, Inc.), and 50 p

of ethyl acetate were added thereto to afford a sti cky material
composition.

The obtained sticky material composition was coated onto PET
having a release-treated surface to a thickness of adried film of
20pmusinganapplicator,andthenheatedat120 °Cfor5minutes,and

the coating solution was dried. Then, the residue

-4,6-dione
ut to obtain an
ightof 260,000.
fferential

dzuCorporation)

ckymaterial

, manufactured

arts by weight

was attached to

the PETfilmandcuredat60 °Cforldaytoaffordastickytape. The
obtainedfiimwasattachedtoanSUSplate,inwhic haPETsidehaving
arelease-treatedsurfacehadbeenstrippedandmir ror-finished,with
aroller, and leftto stand for 1 hour. Heating wa scarried outon
ahotplateat180 °Cfor3minutestoconfirmtheexpandability. Afte

taking out from the hot plate, the tape was strippe dto confirmthe

strippability and the adhesive residues. The resul
Table 3.
[0173]

(Example A10)

15 g of

5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-

ts are shownin

dione
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synthesized in Preparation Example A3, 20 g of buty | acrylate, 61
gof2-ethylhexylacrylate, 1 g of 2-hydroxyethylm ethacrylate,and
2 g of methacrylic acid, and 100 g of ethyl acetate were added to
a 500-mL 4-necked flask, and mixed at room temperat ure. Further,
0.2gof2,2'-azobisvaleronitrilewasaddedthereto ,andthemixture

washeatedto 75 °Candthenkepttobestirredfor 10hourstoobtai

anacryl-basedstickymateriallhavingamolecular weightof250,000.
The glass transition temperature was measured by di fferential
scanningcalorimetry(DSC-60,manufacturedbyShima dzuCorporation)

and found to be 15 °C.

100partsbyweightoftheobtainedacryl-basedsti ckymaterial
I, 2 parts by weight of an epoxy compound (TETRAD-C , manufactured
by Mitsubishi Gas Chemical Company, Inc.), and 50 p arts by weight
of ethyl acetate were added thereto to afford a sti cky material
composition.

The obtained sticky material composition was coated onto PET
having a release-treated surface to a thickness of a dried film of
20pmusinganapplicator,andthenheatedat120 °Cfor5minutes,and
the coating solution was dried. Then, the residue was attached to
the PET film and cured at 60 °C for 1 day to afford a sticky tape.

The obtained filmwas attached to an SUS plate, in whicha PET side
having a release-treated surface had been stripped and
mirror-finished,witharoller,andlefttostandf orlhour. Heating
wascarriedoutonahotplateat180 °Cfor3minutes,andimmediately
aftertakingoutfromthehotplate,thetapewass trippedtoconfirm
the strippability and the adhesive residues accordi ng to the

following criteria. The results are shown in Table 3.
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[0174]

(Example A11)

The same procedure as in Example A10 except that 15
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
changed to
5-(p-styrylmethyl)-2-ethyl-2,5-dimethyl-1,3-dioxane
synthesized in Preparation Example A4 was carried o
sticky material composition Jhavingamolecularwe
The glass transition temperature was measured by di
scanningcalorimetry(DSC-60,manufacturedbyShima
and was found to be -4 °C.

100partsbyweightoftheobtainedacryl-basedsti
J, 2 parts by weight of an epoxy compound (TETRAD-C
by Mitsubishi Gas Chemical Company, Inc.), and 50 p
of ethyl acetate were added thereto to afford a sti
composition.

The obtained sticky material composition was coated
having a release-treated surface to a thickness of
20pumusinganapplicator,andthenheatedat120
the coating solution was dried. Then, the residue
the PET film and cured at 60
The obtained film was attached to an SUS plate, in
having a release-treated surface had been stripped
mirror-finished,witharoller,andlefttostandf
was carried outon ahotplate at 180
expandability. After taking out from the hot plate

strippedtoconfirmthestrippabilityandtheadhes

g of

dione was

-4,6-dione

ut to obtain a
ight of 260,000.

fferential

dzuCorporation)

ckymaterial
, manufactured
arts by weight

cky material

onto PET

adried film of

°Cfor5minutes,and

was attached to

°C for 1 day to afford a sticky tape.

whicha PET side

and

orlhour. Heating

°C for 3 minutes to confirm the

, the tape was

iveresidues. The
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results are shown in Table 3.
[0175]

(Example A12)

100partsbyweightoftheacryl-basedstickymater
in Preparation Example A8, 10 parts by weight of
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6-
synthesized in Preparation Example A3, 1 partby we
369 (manufactured by BASF Corporation), 1 partbyw
compound(TETRAD-C,manufacturedbyMitsubishiGas
Inc.), and 50 parts by weight of ethyl acetate were
a sticky material composition.

The obtained sticky material composition was coated
having a release-treated surface to a thickness of
20pmusinganapplicator,andthenheatedat120
the coating solution was dried. Then, the residue
the PET film, irradiated with UV (1400 mJ) witha U
perform chemical bonding, and then cured at 60
a sticky tape. The obtained film was attached to a
which a PET side having arelease-treated surface h
and mirror-finished, with a roller, and left to sta
Heating was carried out on a hot plate at 180
immediatelyaftertakingoutfromthehotplate,th
to confirmthe strippability and the adhesive resid
the following criteria. The results are shown in T
[0176]

(Example A13)

The same procedure as in Example A12 except that 10

ialLobtained

dione
ight ofIRGACURE
eightofanepoxy
ChemicalCompany,

added to obtain

onto PET
adried film of
°Cfor5minutes,and
was attached to
V irradiator to
°Cfor1daytoafford
n SUS plate, in
ad been stripped
nd for 1 hour.
°C for 3 minutes, and
etapewasstripped
uesaccordingto

able 3.

parts by
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weight of
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6- dione was
changed to 15 parts by weight was carried out to af ford a sticky

material composition.

The obtained sticky material composition was coated onto PET
having a release-treated surface to a thickness of adried film of
20pmusinganapplicator,andthenheatedat120 °Cfor5minutes,and
the coating solution was dried. Then, the residue was attached to
the PET film, irradiated with UV (1400 mJ)witha U Virradiator,and
curedat60  °Cfor 1 day to afford a sticky tape. The obtained film
was attached to an SUS plate, in which a PET side h aving a
release-treatedsurface hadbeenstrippedandmirro r-finished, with
aroller, and leftto stand for 1 hour. Heating wa s carried out on
ahotplateat180 °Cfor3minutes, andimmediately after taking out
fromthehotplate,thetapewasstrippedtoconfir mthestrippability
andthe adhesive residues according to the followin gcriteria. The

results are shown in Table 3.

[0177]
Table 3
Strippability Adhesive residue
Example A5 @) ©)
Example A6 @) ©)
Example A7 O O
Example A8 O O
Example A9 ©) ©)
Example A10 @) @)
Example A1l O O
Example A12 O O
Example A13 ©) ©)
[0178]

[Example 2]
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(Preparation Example B1)

100 g of methylmalonic acid (manufactured by Tokyo
Industry Co., Ltd.) and 100 g of acetic anhydride w
a500-mL4-neckedflask. 0.5gof98%sulfuricaci
charged to the flask, and then 75 g of methylethylk
dropwisetheretoover1hourwithadroppingfunnel
at room temperature for 24 hours, 200 g of ethyl ac
ofdistilledwaterwere addedtheretoto carry out
organic layerwithaseparating funnel. The solven
from the obtained organic layer with an evaporator
of2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione. H
measured and the following peaks were obtained.
3H),1.57-1.61(m,3H),1.71(s,1.12H),1.77 (s, 1
(m, 2H), 3. 53-5. 65 (m, 1H)

[0179]

(Preparation Example B2)

The same procedure asin Preparation Example B1 exc
g of methylethylketone in Preparation Example B1 wa
g of cyclopentanone was carried out to obtain 80 g
8-methyl-6,10-dioxaspiro[4,5]decane-7,9-dione. H
was measured and the following peaks were obtained.

Hz, 3H), 1.84-1.97(m, 4H), 2.21-2.27(m, 4H), 3.63(q
[0180]

(Preparation Example B3)

100 g of 2,2-dimethyl-1,3-dioxane-4,6-dione (manufa
Tokyo Chemical Industry Co., Ltd.) and 100 g of dim

were charged into a 500-mL 4-necked flask. 200 g o

Chemical
ere chargedinto
dwassubsequently
etone was added
. Afterstirring
etate and 300 g
extractionofthe
twas evaporated
to obtain 75 g
INMR(300MHz)was
5=1.04-1.12 (m,
92H),1.95-2.16

eptthat 75
s changed to 80
of
1 NMR (300 MHz)
5=1.53(d,5.4
, 5.4 Hz, 1H)

ctured by
ethyl formamide

f potassium
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carbonate was subsequently charged to the flask, an dthen 197 g of
methyliodide was added dropwisetheretoover 1 hou rwithadropping
funnel. Afterstirring at40 °Cfor12hours, 300 g ofethylacetate
wasaddedtheretoandthesolidproducedwassepara tedbyfiltrationby
Nutsche. Washingwascarriedouttwicewithasepa ratingfunnelusing
300 mL of distilled water and then the solvent was evaporated with

an evaporator to obtain 114.8 g of

2,2,5,5-tetramethyl-1,3-dioxane-4,6-dione. H 1 NMR (300 MHz) was
measuredandthefollowingpeakswereobtained. 0=1.65(s,3H),1.76(s,
3H)

[0181]

(Preparation Example B4)

100 g of 2,2,5-trimethyl-1,3-dioxane-4,6-dione (man ufactured
byTokyoChemicallndustryCo.,Ltd.)and100gof dimethylformamide
were charged into a 500-mL 4-necked flask. 100 g o f potassium
carbonate was subsequently charged to the flask, an d then 108 g of
benzylbromidewasaddeddropwisetheretooverlho urwithadropping
funnel. After stirring at40 °C for 12hours, 300 g of ethyl acetate
wasaddedtheretoandthesolidproducedwassepara tedbyfiltrationby
Nutsche. Washingwascarriedouttwicewithasepa ratingfunnelusing
300 mL of distilled water and then the solvent was evaporated with

an evaporator to obtain 145 g of

5-benzyl-2,2,5-trimethyl-1,3-dioxane-4,6-dione. H I'NMR (300 MHz)
wasmeasuredandthefollowingpeakswereobtained. 0=0.97(s,3H),
1.60 (s, 3H), 1.75 (s, 3H), 3.31 (s, 2H), 6. 80-7.4 2 (m, 5H)
[0182]

(Preparation Example B5)
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100 g of 2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione
synthesizedinPreparationExampleBland100gof
were charged into a 500-mL 4-necked flask. 100 g o
carbonate was subsequently chargedto the flask, an
methyliodidewasaddeddropwisetheretoover 1hou
funnel. Afterstirringat40
wasaddedtheretoandthesolidproducedwassepara
Nutsche. Washingwascarriedouttwicewithasepa
300 mL of distilled water and then the solvent was
an evaporator to obtain 130 g of
2-ethyl-2,5,5-trimethyl-1,3-dioxane-4,6-dione. H
was measured and the following peaks were obtained.
Hz, 3H), 1.65 (s, 6H), 2.00 (q, 8.1 Hz, 2H)
[0183]
(Preparation Example B6)
ThesameprocedureasinPreparationExample B5exc
gof2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dionewas
g of8-methyl-6,10-dioxaspiro[4,5]decane-7,9-dione
toobtain80gof8,8-dimethyl-6,10-dioxaspiro[4,5]
H' NMR (300 MHz) was measured and the following peaks
5=1.50 (s, 6H), 1.84-1.97 (m, 4H), 2. 21-2.27 (m,
[0184]
(Preparation Example B7)
100 g of 2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione
Preparation Example B1 and 100 g of dimethyl formam
into a 500-mL 4-necked flask.

100 g of potassium carbonate was subsequently charg

dimethylformamide

f potassium
dthen81.5gof

rwithadropping

°Cfor12hours,300g ofethylacetate
tedbyfiltrationby

ratingfunnelusing

evaporated with

1 NMR (300 MHz)

5=1.15(t,8.1

eptthat100
changedto93.5
was carried out
decane-7,9-dione.
were obtained.

4H)

in

ide were charged

ed to the
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flask, and then 108 g of benzyl bromide was added d
over 1 hour with a dropping funnel. After stirring
hours,300gofethylacetatewasaddedtheretoand
wasseparatedbyfiltrationbyNutsche. Washingwas
with a separating funnel using 300 mL of distilled
the solvent was evaporated with an evaporator to ob
5-benzyl-2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione
MHz) was measured and the following peaks were obta
(t, 8.1 Hz, 3H), 0.94 (t, 8.1 Hz, 3H), 1.14 (q, 8.1
(s, H), 1.81 (q, 8.1 Hz, 2H), 3.31 (s, 2H), 6. 80-7
[0185]

(Preparation Example B8)

ThesameprocedureasinPreparationExample B7 exc
gof2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dionewas
gof8-methyl-6,10-dioxaspiro[4,5]decane-7,9-dione
to obtain 140 g of
8-benzyl-8-methyl-6,10-dioxaspiro[4,5]decane-7,9-di
(300 MHz) was measured and the following peaks were
1.28-1.38 (m, 2H), 1.56-1.82 (m, 4H), 1.74 (s, 3H),
2H), 3.32 (s, 2H), 6.80-7.42 (m, 5H)
[0186]

(Preparation Example B9)

The same procedure asin Preparation Example B1 exc
g of methylethylketone in Preparation Example B1 wa
g of diethylketone was carried out to obtain 80 g o
2,2-diethyl-5-methyl-1,3-dioxane-4,6-dione. H

measured andthe following peaks were obtained.

ropwise thereto

at40 °Cfor12

thesolidproduced
carriedouttwice
water and then
tain 140 g of
.H 1NMR (300
ined. 6=0.40

Hz, 2H), 1.74

42 (m, 5H)

eptthat100
changedto93.5
was carriedout
INMR

one. H

obtained. 0=

2.00-2.05 (m,

eptthat 75
s changed to 80
f

1 NMR (300 MHz) was

5=1.04(q,8.1Hz,
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6H), 1.58 (d, 7.8 Hz, 3H), 1.96 (s, 8.1 Hz, 2H), 2.
2H), 3. 57 (g, 5.4 Hz, 1H)
[0187]

(Preparation Example B10)

According to Preparation Example B5 except that 100
2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione was chan
2,2-diethyl-5-methyl-1,3-dioxane-4,6-dione synthesi
Preparation Example B9 was carried out to obtain 95
2,2-diethyl-5,5-dimethyl-1,3-dioxane-4,6-dione. H
was measured and the following peaks were obtained.

Hz, 6H), 1.65 (s, 6H), 2.00 (q, 8.1 Hz, 4H)
[0188]

(Preparation Example B11)

According to Preparation Example B7 except that 100
2-ethyl-2,5-dimethyl-1,3-dioxane-4,6-dione was chan
2,2-diethyl-5-methyl-1,3-dioxane-4,6-dione synthesi
Preparation Example B9 was carried out to obtain 95
5-benzyl-2,2-diethyl-5-methyl-1,3-dioxane-4,6-dione
MHz) was measured and the following peaks were obta
(t, 8.1 Hz, 3H), 0.94 (t, 8.1 Hz, 3H), 1.14 (q, 8.1
(s, 3H), 1.80 (g, 8.1 Hz, 2H), 3.31 (s, 2H), 7.10-7
[0189]

(Preparation Example B12)

100 g of 2,2,5-trimethyl-1,3-dioxane-4,6-dione (man
byTokyoChemicallndustryCo.,Ltd.)and100gof
were charged into a 500-mL 4-necked flask. 95 g of

carbonate was subsequently charged to the flask, an

05 (s, 8.1 Hz,

g of
ged to 85 g of
zedin
g of
1 NMR (300 MHz)

5=1.15(t,8.1

g of
ged to 85 g of
zedin
g of
.H NMR (300
ined. 6=0.40
Hz, 2H), 1.70

.50 (m, 5H)

ufactured

dimethylformamide

potassium

d then 97 g of
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4-chloromethylstyrene was added dropwise thereto ov er 1 hour with
adroppingfunnel. Afterstirringat40 °Cfor24hours,400gofethyl

acetate was added thereto and the solid produced wa S separated by
filtrationby Nutsche. Washing was carried out twic e with a
separatingfunnelusing300mLofdistilledwatera ndthenthesolvent

was evaporated with an evaporator to obtain 150 g o f
5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4,6- dione. H 1NMR
(300 MHz) was measured and the following peaks were obtained. 0=
0.97(s,3H),1.60(s,3H),1.75(s,3H),3.31(s, 2H),5.22(d,12.0

Hz, 1H), 5.70 (d, 19.5 Hz, 1H), 6.65 (dd, 12.0, 19. 5Hz, 1H), 7.13

(d, 9.0 Hz, 2H), 7.31 (d, 9.0 Hz, 2H)
[0190]

(Reference Example B1)

80gofbutylacrylate,15gofethylacrylate,5g ofmethacrylic
acid,and100gofethylacetatewereaddedtoa50 0-mL4-neckedflask

and mixed at room temperature. Further, 0.2 g of

2,2'-azobisvaleronitrile was added thereto, and the mixture was
heatedto 75  °C and then kept to be stirred for 10 hours to obtai n
anacryl-basedstickymaterialAhavingamolecular weightof400,000.

The glass transition temperature was measured by di fferential
scanningcalorimetry(DSC-60,manufacturedbyShima dzuCorporation)

and found to be -40 °C.

[0191]

(Reference Example B2)
159
of5-(p-styrylmethyl)-2,2,5-trimethyl-1,3-dioxane-4, 6-dione

synthesizedin Preparation Example B12, 20 g of but ylacrylate, 639
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of2-ethylhexylacrylate,2gofmethacrylicacid, and100gofethyl
acetate were added to a 500-mL 4-necked flask and m ixed at room
temperature. Further, 0.2 g of 2,2'-azobisvaleroni trile was added
thereto,andthemixturewasheatedto75 °Candthenkepttobestirred

for 10 hours to obtain an acryl-based sticky materi al B having a
molecular weight of 300,000. The glass transition temperature was
measuredbydifferentialscanningcalorimetry(DSC- 60, manufactured
by Shimadzu Corporation) and found to be 14 °C.

[0192]

(Example B1)

100partsbyweightoftheacryl-basedstickymater ialAobtained
in Reference Example B1, 1.5 parts by weight of an epoxy compound
(TETRAD-C, manufactured by Mitsubishi Gas Chemical Company, Inc.),
25 parts by weight of 2,2-dimethyl-1,3-dioxane-4,6- dione, and 50
partsbyweightofethylacetatewereaddedthereto toaffordasticky
materialcomposition. The obtainedsticky material compositionwas
coated onto PET having a release-treated surface to athickness of
a dried film of 20 pm using an applicator, and then heated at 100 °C
for2minutes,andthecoatingsolutionwasdried. Then,theresidue
was attached to the PET film and cured at 60 °C for 3 days to afford
a sticky tape. The obtained film was attached to a n SUS plate, in
whicha PET side having arelease-treated surface h ad been stripped
and mirror-finished, with a roller, and left to sta nd for 1 hour.
Heating was carried out on a hot plate at 180 °C for 3 minutes, and
immediatelyaftertakingoutfromthehotplate,th etapewasstripped
to confirmthe strippability and the adhesive resid uesaccordingto

the following criteria. The results are shown in T able 4.
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[0193]

(Strippability)

Afterthetapewasvacuum-chucked,thetapewaslif
to carry outthe stripping. A case of being stripp
as oand a case of being not stripped was indicated as

(Adhesive Residue)

After the stripping, the SUS plate was visually obs
determined. A case where even a little adhesive re
recognized was indicated as X.

[0194]

(Examples B2 to B10)

The test was carried out in the same manner as in E
exceptthat25partsbyweightof2,2-dimethyl-1,3-
was changed to 25 parts by weight of the compound s
The results are shown in Table 4.

[0195]

(Comparative Example B1)

100partsbyweightoftheacryl-basedstickymater
in Reference Example B1, 2 parts by weight of an ep
(TETRAD-C, manufactured by Mitsubishi Gas Chemical
25 parts by weight of 2,2'-azobis-(N-butyl-2-methyl
and 50 parts by weight of ethylacetate were added
a sticky material composition. The obtained sticky
compositionwas coated onto PET having arelease-tr

a thickness of a dried film of 20

tvertically
edwas indicated

X.

erved and

sidue was

xample B1
dioxane-4,6-dione

hown in Tables.

ialAobtained
oxy compound
Company, Inc.),
propionamide),
theretotoafford
material

eated surfaceto

pm using an applicator, and then

heatedat100  °C for 2 minutes, and the coating solution was dried

Then, the residue was attached tothe PET filmand

curedat40  °Cfor
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3 days to afford a sticky tape. The obtained film
an SUS plate, in which a PET side having a release-
had been stripped and mirror-finished, with a rolle
stand for 1 hour. Heating was carried out on a hot
for 3minutes, and immediately after taking out fro
the tape was stripped to confirm the strippability
residues. The results are shown in Table 4.
[0196]
(Comparative Example B2)
100partsbyweightoftheacryl-basedstickymater
in Reference Example B1, 2 parts by weight of an ep
(TETRAD-C, manufactured by Mitsubishi Gas Chemical
25 parts by weight of Matsumoto Microsphere FN-180
expandablemicrocapsule manufacturedbyMatsumoto
Ltd.), and 50 parts by weight of ethyl acetate were
to afford a sticky material composition. The obtai

material composition was coated onto PET havingar

surface to a thickness of adried film of 20

was attached to

treated surface
r, and left to
plate at 180

mthe hot plate,

andthe adhesive

ialAobtained
oxy compound
Company, Inc.),
(thermally
Yushi-SeiyakuCo.,
added thereto
ned sticky

elease-treated

pmusing an applicator,

andthenheatedat 100 °Cfor2 minutes, andthe coating solutionwas

dried. Then, the residue was attached to the PET f
40°Cfor3daystoaffordastickytape. Theobtained
toanSUSplate,inwhichaPETsidehavingarelea
had been stripped and mirror-finished, with a rolle
stand for 1 hour. Heating was carried out on a hot
for 3minutes, and immediately after taking out fro
the tape was stripped to confirm the strippability

residues. The results are shown in Table 4.

ilmand cured at
filmwasattached
se-treatedsurface
r, and left to
plate at 180
mthe hot plate,

andthe adhesive

°C

°C
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[0197]
Table 4
R1? R? R3S R* Strippability  Adhesiv
e
residue
Example B1 H H Me Me (@) )
Example B2 H Me Me Me O O
Example B3  |Preparation Me Me Me Me (@) (@)
Example B3
Example B4  |Preparation Me | PhCH, | Me Me (@) O
Example B4
Example B5 |Preparation H Me Me |CH,CH (@) )
Example B1
Example B6 Preparation Me Me Me | CH,CH (0] (@)
Example B5
Example B7 Preparation Me | PhCH, Me |CH,CH (0] O
Example B7
Example B8 Preparation H Me CH,CHCHCH O O
Example B2
Example B9 Preparation Me Me CH,CHCHCH (@) O
Example B6
Example B10 |Preparation Me | PhCH, | CH,CHCHCH (@) O
Example B8
Comparative 2,2’-Azobis-(N-butyl-2-methylpropionami (@) X
Example B1 de)
Comparative Matsumoto Microsphere FN-180 (@) X
Example B2
*IntheTable,inthecasewhereR %andR “represent'‘CH  ,CHCHCH”,

they are combined with carbon atomstowhichR

represent a cyclopentyl group.

Example B2: 2,2,5-Trimethyl-1,3-dioxane-4,6-dione

[0198]

(Examples B11 to B14)

The test was carried out in the same manner as in E

exceptthat25partsbyweightof2,2-dimethyl-1,3-

was changed to 25 parts by weight of the compound s

The results are shown in Table 5.

[0199]

3andR “arebondedto

xample B1

dioxane-4,6-dione

hownin Table5.
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Table 5
R R? R® | R* |stippabiliy Adnesive

"I | moens | ¥ e B e 0 o

Sl |ty (e | we e e 0 0

e 0 0

Samme | B | we | 0w | we [we| O 0
[0200]

(Example B15)
100partsbyweightoftheacryl-basedstickymater ialBobtained

in Reference Example B2, 1.5 parts by weight of an epoxy compound
(TETRAD-C, manufactured by Mitsubishi Gas Chemical Company, Inc.),
25 parts by weight of 2,2-dimethyl-1,3-dioxane-4,6- dione, and 50
partsbyweightofethylacetatewereaddedthereto toaffordasticky
materialcomposition. Theobtainedsticky material compositionwas
coated onto PET having a release-treated surface to athickness of
a dried film of 20 pm using an applicator, and then heated at 100 °C
for2minutes,andthecoatingsolutionwasdried. Then,theresidue
was attached to the PET film and cured at 60 °C for 3 days to afford
a sticky tape. The obtained film was attached to a n SUS plate, in
whicha PET side having arelease-treated surface h ad been stripped
and mirror-finished, with a roller, and left to sta nd for 1 hour.
Heating was carried out on a hot plate at 180 °C for 3 minutes, and
immediatelyaftertakingoutfromthehotplate,th etapewasstripped
to confirmthe strippability and the adhesive resid uesaccordingto
the following criteria. The results are shown in T able 6.

[0201]
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(Examples B16 to B20)

The test was carried out in the same manner asin E xample B15
exceptthat25partsbyweightof2,2-dimethyl-1,3- dioxane-4,6-dione
was changed to 25 parts by weight of the compound s hown in Table 6.

The results are shown in Table 6.

[0202]
Table 6
R R? R® | R* | Stippability Arggi?jii\ée

EX;TE'E H H Me | Me o) @)
Bample | Preparaton W] Me | Me [cH.on o 0
EX;T?'E Péigﬂ;téog 4 |Me| PhcH Me | Me o) o)
Example Péggr?]ﬁioge Me Me CH,CHCHCH o) o)
Sarpe | pepantor [we| eron | e = 0 0
Sampe | B e ron | we | we 0 0

*IntheTable,inthecasewhereR 3andR 4represent“CH ,CHCHCH”",
they are combined with carbon atomsto which R 3andR “arebondedto
represent a cyclopentyl group.

[0203]

Thisapplication claimsthe priority benefitbased onJapanese
Patent Application No. 2011-273689 filed on Decembe r 14, 2011,
Japanese Patent Application No. 2011-273692 filed o n December 14,
2011, Japanese Patent ApplicationNo.2012-157250f iledonJuly 13,
2012, and Japanese Patent ApplicationNo.2012-1572 51filedonJuly
13,2012 eachdisclosureofwhichisherebyincorp oratedbyreference

in its entirety.
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CLAIMS

1. An adhesive resin composition comprising an exp andable
sticky polymer having a structure derived from a Me I[drum’s acid
derivative.

2. Theadhesiveresincompositionaccordingtocla im1,wherein
theMeldrum’sacidderivativeisrepresentedbythe followinggeneral
formula (1):

R' R

OWO

O YO
R3 R* (1)

(In the formula (1), R Yand R 2 each independently represent a
hydrogenatom, ahalogenatom, asubstituted oruns ubstituted alkyl
group having 1 to 10 carbon atoms, a substituted or unsubstituted
alkenyl group having 2 to 10 carbon atoms, a substi tuted or
unsubstitutedalkynylgrouphaving2tolOcarbona toms,asubstituted
orunsubstitutedarylgroup,asubstitutedorunsub stitutedarylalkyl
grouphaving 7to12carbonatoms, orasubstituted orunsubstituted
silylgroup,andR landR 2maybebondedtoeachothertoformaring
structure. R 3andR “eachindependently representa hydrogen atom,
asubstitutedorunsubstitutedalkylgrouphavingl tolOcarbonatoms,
a substituted or unsubstituted alkenyl group having 21010 carbon
atoms, a substituted or unsubstituted alkynyl group having 2to 10
carbon atoms, or a substituted or unsubstituted ary [group, and R
andR *maybebondedtoeachothertoformaringstructu re. Atleast

oneofR 1R 2R 3R *theringstructuresformedbythemutualbonding



104

of R *and R 2, and the ring structures formed by the mutual bond ing
of R 2and R “has a reactive functional group selected from a vi nyl
group, an acryloyl group, a methacryloyl group, an epoxy group, an
aziridyl group, a thiiranyl group, an oxetanyl grou p, a thietanyl
group,anisocyanategroup,anaminogroup,asulfo negroup,ahydroxyl
group,acarboxylgroup,andanacidanhydridegrou pasasubstituent.)

3. The adhesive resin composition according to clai m1or2,
wherein the expandable sticky polymer includesan ad hesive resin
having a Meldrum’s acid derivative bonded through a reactive
functional group included in the Meldrum’s acid der ivative.

4. The adhesive resin composition according to cla im 2 or 3,

wherein the expandable sticky polymer includes:
(a) a constituent unit derived from the Meldrum’s a cid
derivativerepresentedbythegeneralformula(1), inwhichatleast

oneofR 'R 2R 3R 4,theringstructuresformedbythemutualbonding

of R *and R 2, and the ring structures formed by the mutual bond ing
of R 2and R *has a reactive functional group selected from a vi nyl
group, an acryloyl group, and a methacryloyl groupa sa

substituent;and

(b) a constituent unit derived from a (meth)acrylic acid
derivative.

5. Theadhesiveresincompositionaccordingtocla im4,wherein
in the Meldrum’s acid derivative, at least one of R !R2R%andR *
is a benzyl group having a vinyl group as a substit uent.

6. Theadhesiveresincompositionaccordingtoany oneofclaims
1 to 5, wherein the glass transition temperature me asured by

differential scanning calorimetry is equal to or lo wer than40 °C.
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7. An adhesive resin composition comprising:

aMeldrum’sacidderivativerepresentedbythefoll owinggeneral

formula (1):
R! R?
oWo
OYO
RPR* (1)

(In the formula (1), R land R 2 eachindependently represent a
hydrogenatom, ahalogenatom, asubstituted oruns ubstituted alkyl
group having 1 to 10 carbon atoms, a substituted or unsubstituted
alkenyl group having 2 to 10 carbon atoms, a substi tuted or
unsubstitutedalkynylgrouphaving2tolOcarbona toms,asubstituted
orunsubstitutedarylgroup,asubstitutedorunsub stitutedarylalkyl
grouphaving 7to12carbonatoms, orasubstituted orunsubstituted
silylgroup,andR andR ?maybebondedtoeachothertoformaring
structure. R 3andR “eachindependently representahydrogen atom,
asubstitutedorunsubstitutedalkylgrouphavingl tolOcarbonatoms,

a substituted or unsubstituted alkenyl group having 210 10 carbon
atoms, a substituted or unsubstituted alkynyl group having 2to 10
carbon atoms, or a substituted or unsubstituted ary Igroup, and R
and R * may be bonded to each other to form a ring structu re.);and

an adhesive resin.

8. Theadhesiveresincompositionaccordingtocla im7,wherein
inthe general formula (1), R landR 2eachindependently representa
hydrogenatom,analkylgrouphavinglto4carbon atoms,orabenzyl

group,R 3andR *eachindependently representa hydrogen atom oran

alkyl group having 1 to 4 carbon atoms, and R %andR “arebondedto
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each other to form a cyclopentyl group.

9. The adhesive resincomposition according to clai
wherein the adhesive resin has a glass transition t
measured by differential scanning calorimetry ofequ
than40 °C.

10. The adhesive resin composition according to an
claims7to9,whereintheadhesiveresinisanacr
sensitive adhesive.

11. A laminate comprising:

a base material;

a strippable layer including the adhesive resin com
accordingtoanyoneofclaims1to10,formedont

an adherend adhered to the strippable layer.

12. Aself-stripping method using alaminateinclu
material, a strippable layer havingthe adhesive res
according to any one of claims 1 to 6, formed on th
and an adherend adhered to the strippable layer, th
comprising:

a step of heating the laminate to equal to or highe
temperature atwhichthe Meldrum’s acid derivative
sticky polymer having a structure derived from a Me
derivativeincludedintheadhesiveresincompositi
thereby decomposing the compound included in the st
and reducing the adhesion strength of the strippabl
interface between the strippable layer and the adhe

13. Aself-stripping method using alaminateinclu

material, a strippable layer havingthe adhesive res

m 7 or 8,
emperature

al to or lower

y one of

yl-basedpressure

position

hebasematerial;and

dingabase
in composition
e base material,

e method

rthan a
ofanexpandable
Idrum’s acid
onisdecomposed,
rippable layer,

e layer at the
rend.
dingabase

in composition
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accordingtoanyoneofclaims 7t0 10, formedont
and an adherend adhered to the strippable layer, th
comprising:

a step of heating the laminateto equal to or higher
temperature at which the Meldrum’s acid derivative
and decomposing the Meldrum’s acid derivative inclu
strippable layer, thereby reducing the adhesion str
thestrippable layer at the interface between the st
and the adherend.

14. A tape comprising:

a base material layer; and

a strippable layer including the adhesive resin com
according to any one of claims 1to 10, formed ont
layer.

15. A method for polishing a substrate, comprising

astepofattachingthetapeaccordingtoclaim14
of asurface to be polished of the substrate through
layer;

a step of polishing the surface to be polished in t
substrate;and

astepofstrippingthetape fromthe backside bya
to the strippable layer of the tape after the polis

16. A dicing method comprising:

a step of fixing the adherend onto a support by the
resin composition according to any one of claims 1

a step of dicing the adherend;and

a step of stripping the adherend, which has been ma

hebase material,

e method

than a
is decomposed,
ded in the
ength of

rippable layer

position

he base material

tothebackside

the strippable

he

pplyingheat
hing step.

adhesive

to 10;

de into
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individual pieces by applying heat, from the suppor

17. Amethodforpreparingasemiconductorpackage

a step of fixing a semiconductor chip onto a suppor
adhesive resin composition according to any one of

a step of sealing the semiconductor chip with a res

astepofstrippingthesemiconductorchipsealedw
from the support by applying heat.

18. A plating method comprising:

astepofattachingthetape accordingtoclaim14
nottobeplatedinabodytobeplated,throughth

a step of subjecting the body to be plated to a pla
treatment;and

astepofstrippingthetape byapplyingheattoth
layerofthetapeattachedtothebodytobe plated

treatment step.

,comprising:

t by the
claims 1to 10;
in;and

iththeresin

toaportion
estrippablelayer;

ting

estrippable

aftertheplating



