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[Name of Document] Description
[Title of Invention] SHEET FOR SEMICONDUCTOR PROCE
[Technical Field]

[0001]

The present invention relates
semiconductor processing.
[Background Art]

[0002]

Inastepofgrindingand/orcuttingasemiconduct

apressuresensitive adhesive sheetisusedforthe
fixingthesemiconductorwaferandprotectingcircu
like. As such a pressure sensitive adhesive sheet,
a pressure sensitive adhesive sheet that comprises
raycurable pressure sensitiveadhesivelayerandh
adhesive strength during processing steps after att
semiconductor wafer thereto while the adhesive stre
reduced by irradiation of an energy ray when the pr
sensitive adhesive sheet is peeled off.

[0003]

Such a pressure sensitive adhesive sheet is peeled
afterpredeterminedprocessingstepsarecompleted,
time of peeling, a static electrical charge called
charge” may be generated between the pressure sensi
adhesive sheet and an adherend such as a semiconduc
and semiconductor chips (which may be simply referr
“chip” or “chips” hereinafter). Such a static elec
charge may cause breakage of semiconductor wafer/ch
circuits formed thereon. To prevent this, in a pre
sensitive adhesive sheetusedwhen processingasem
wafer, a quaternary ammonium salt compound having a
molecular weightis known to be added to a pressure
adhesivetherebytoallowthepressuresensitivead
to have an antistatic property.
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[0004]

When a quaternary ammonium salt compound having a

molecular weight is used as an antistatic agent, ho
problems may occur in that the compound bleeds out
pressure sensitive adhesive sheetandthe residual
(particles)ofthepressuresensitiveadhesivecont
surfaceofanadherendsuchasasemiconductorwafe

[0005]

In relation to the above, an antistatic pressure
sensitive adhesive for an optical member is propose
pressure sensitive adhesive having an antistatic pr
which uses as the pressure sensitive adhesive compo
(meth)acrylic-based copolymer having a quaternary a
salt (see Patent Literature 1). In this pressure s
adhesive, the quaternary ammonium saltisintroduce
(meth)acrylic-basedcopolymertoallowahighmolec
[Prior Art Literature]

[Patent Literature]

[0006]

[Patent Literature 1] JP2011-12195A
[Summary of the Invention]

[Problems to be solved by the Invention]

[0007]

However, the pressure sensitive adhesive disclosed
Patent Literature 1 is used for a pressure sensitiv
sheettobeattachedtoanopticalmembersuchasa
plate, and peeling via energy ray irradiation may n
expected. Therefore, the physical properties requi
completely different from those of a pressure sensi
adhesivesheettobeusedforsemiconductorprocess
theadhesive strength is made significantly differe
before and after the energy ray irradiation.

[0008]
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Here, the pressure sensitive adhesive of
Literature 1 is designed such that the pressure sen
adhesive component itself is allowed to have an ant
property. In such an antistatic pressure sensitive
component, if the composition and the like of the a
pressure sensitive adhesive component are varied to
either of the pressure sensitive adhesive property
antistatic property for application to semiconducto
processing,theotherpropertyisalsoaffected. A

the degree of freedom in design may be restricted i
antistatic pressure sensitive adhesive component.

[0009]

The presentinvention has been createdin consider
ofsuchactualcircumstancesasdescribedabove,an
ofthepresentinventionistoprovideasheetfor
processing that can suppress contamination of an ad
the time of peeling after energy ray irradiation wh
exhibiting a sufficient antistatic property.

[Means for solving the Problems]

[0010]

Toachievetheaboveobject,first,thepresentin
provides a sheet for semiconductor processing, the
comprising a base material and a pressure sensitive
layer laminated on at least one surface of the base
thepressuresensitiveadhesivelayerbeingformed
sensitive adhesive composition, the pressure sensit
adhesive compositioncontainingapolymerhavinga
energy ray curable group and an energy ray curable
sensitive adhesive component (excluding
(Invention 1).

[0011]

The sheetfor semiconductor processing accordingt

presentinventionmaybe,butisnotlimitedto,a

the polymer
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used for a dicing step for semiconductor wafers and
packagesorabackgrindingsheetusedforabackg

for semiconductor wafers and the like, for example.
particular, the sheet for semiconductor processing

to the present invention may preferably be used as
sheet.

[0012]

Embodiments of the sheet for semiconductor process
accordingtothepresentinventionincludethoseha
pressure sensitive adhesive layer (and base materia
attaching a ring frame thereto, e.g. those provided
circular pressure sensitive adhesive member or the
surround a portion to be attached to a wafer. Embo
thesheetforsemiconductorprocessingaccordingto
inventionfurtherincludethoseinwhichthepressu
adhesivelayerispartiallyprovidedonthebasema
thoseinwhichthepressuresensitiveadhesivelaye
onlyatacircumferentialedgeportionofthebase
isnotprovidedintheinnercircumferentialportio
“sheet’asusedinthepresentinventionencompasse
of a “tape.”

[0013]

The sheetfor semiconductor processing accordingt
aboveinvention(Inventionl)exhibitsasufficient
property because the polymer contained in the press
sensitiveadhesivecompositionhasasalt(cation).
according to the feature that the above polymer has
raycurablegroup,theenergyrayirradiationcause
molecules,orthepolymerandtheenergyraycurabl
to react with each other to be crosslinked. This c
the occurrence of particles attaching to an adheren
adherendispeeledoffaftertheenergyrayirradia
suppressing the contamination of the adherend.
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[0014]
Intheaboveinvention(Inventionl),itisprefer redthat
a content of the polymer in the pressure sensitive adhesive

composition is 0.5 to 65 mass% (Invention 2).

[0015]

Intheaboveinvention(Inventionlor2),itisp referred
that a weight-average molecular weight of the polym eris 500
to 200,000 (Invention 3).

[0016]

Intheaboveinvention(Invention1to3),itisp referred
thatthe polymerhasa(meth) acryloylgroup asthe energyray

curable group (Invention 4).

[0017]

Intheaboveinvention(Inventionl1to4),itisp referred
thata contentofthe energyray curable group per aunitmass
of the polymer is 5x10 “t02x10 3 mol/g (Invention 5).

[0018]

Intheaboveinvention(Invention1to5),theene rgyray
curable pressure sensitive adhesive component may ¢ ontain an
acrylic-based polymer without energy ray curability and an
energyraycurablecompound(Invention6),andmay alsocontain
anacrylic-basedpolymerhavingasidechaintowhi chanenergy

ray curable group is introduced (Invention 7).

[0019]
Intheaboveinvention(Invention1to7),itisp referred
that the energy ray curable pressure sensitive adhe sive

component contains a cross-linker (Invention 8).

[0020]

Intheaboveinvention(Invention1to8),itisp referred
that the salt is a quaternary ammonium salt (Invent ion 9).

[0021]

Intheaboveinvention(Invention6or7),itisp referred

thattheacrylic-basedpolymerhasanetherbondat asidechain
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(Invention 10).
[Advantageous Effect of the Invention]

[0022]

The sheetfor semiconductor processing accordingt othe
present invention can suppress contamination of an adherend,
suchasawaferand chips, atthetime of peelinga fterenergy
ray irradiation while exhibiting a sufficient antis tatic
property.

[Brief Description of Drawing(s)]

[0023]

[FIG.1]FIG. lisacross-sectional view ofashe etfor
semiconductor processing according to an embodiment of the

present invention.
[Mode(s) for Carrying out the Invention]

[0024]

Embodiments of the present invention will be descr ibed
hereinafter.

FIG. 1 is a cross-sectional view of a sheet for

semiconductor processing according to an embodiment of the
present invention. The sheet for semiconductor pro cessing 1
accordingtothe presentembodimentis configuredt 0 comprise
a base material 2 and a pressure sensitive adhesive layer 3
laminated on one surface (the upper surface in FIG. 1) ofthe
base material 2. The sheet for semiconductor proce ssing 1
accordingtothepresentembodimentcanbeusedas adicingsheet,
backgrindingsheet,orthelike,butthefollowing description

will focus on the case of use as a dicing sheet.
[0025]
1. Base Material

Constituentmaterialsofthebasematerial2ofth esheet
for semiconductor processing 1 according to the pre sent
embodiment are not particularly limited, provided t hat the

sheet for semiconductor processing 1 can properly f unction
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duringdesiredsteps,suchasdicingstep/expanding

grinding step. The base material 2 may ordinarily
constitutedofafilmthatcomprisesaresin-based

the main material. Specific examples of the film i
ethylene-basedcopolymerfilm,suchasethylene-vin
copolymerfilm,ethylene-(meth)acrylicacidcopolym
ethylene-(meth)acrylicestercopolymerfilm;polyol

film, such as low-density polyethylene (LDPE) film,

steporback
be
materialas
nclude:
ylacetate
erfilmand
efin-based

linear

low-density  polyethylene  (LLDPE) film, high-density

polyethylene (HDPE) film and other polyethylene fil

polypropylene film, polybutene film, polybutadiene
polymethylpentene film, ethylene-norbornene copolym
andnorborneneresinfilm;polyvinylchloride-based

as polyvinylchloride filmand vinyl chloride copol
polyester-basedfilm,suchaspolyethyleneterephth

and polybutylene terephthalate film; polyurethane f
polyimide film; polystyrene film; polycarbonate fil
fluorine resin film. There may also be used a modi
thereof, suchasacross-linkedfilmandanionomer
abovebasematerial2maybeafilmcomprisingone
ormayalsobealaminatedfilmcomprisingacombin
ormoretypesthereof. The“(meth)acrylicacid’as

present description means both acrylic acid and met
acid. The same applies to other similar terms.

[0026]

It is preferred that the film constituting the bas
material 2 comprises at least one type of an ethyle
copolymer film and a polyolefin-based film.
ethylene-basedcopolymerfilmiseasytocontrolit
characteristics in a wide range such as by varying
copolymerization ratio. Therefore, the base materi
comprisinganethylene-basedcopolymerfilmmayeas
themechanicalcharacteristicsthatareneededast

ms,
film,
er film
film,such
ymer film;
alatefilm
ilm;
m; and
fied film
film. The
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base material of the sheet for semiconductor proces
according to the present embodiment. In addition,
ethylene-basedcopolymerfilmhasarelativelyhigh
adhesion property tothe pressure sensitive adhesiv
andthereforeisunlikelytocausedelaminationat
betweenthebasematerial2andthepressuresensit
layer 3 when used as a part of a sheet for semicond
processing.

[0027]

Here, some of films such as a polyvinyl chloride-b
film may contain alarge amount of components that
affect the properties as those of a sheet for semic
processing. For example, in a polyvinyl chloride-b
andthe like, a plasticizer contained in the filmm
from the base material 2 to the pressure sensitive
layer3andmaythenbedistributedinasurfaceof
sensitive adhesive layer 3 opposite to the surface
basematerial2,therebytodeterioratethe pressur
adhesive property of the pressure sensitive adhesiv
to an adherend (such as a semiconductor wafer and ¢
the
polyolefin-basedfilmcontainonlyasmallamounto

contrast, ethylene-based  copolymer  film
that negatively affect the properties as those of a
semiconductor processing, andtherefore aproblemi
tooccursuchasthatthe pressuresensitiveadhesi
of the pressure sensitive adhesive layer 3tothe a
deteriorated. Thatis, the ethylene-based copolyme
polyolefin-based film have an excellent chemical st
[0028]
The base material 2 used in the present embodiment
alsocontainvariousadditives,suchaspigment,fi
plasticizer, antistatic, glidantandfiller, inthe

containsthe aboveresin-based material as the main
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Examples of the pigment include titanium dioxide an
black. Examplesofthefillerincludeanorganicm
asmelamineresin,aninorganic materialsuchasfu
andametal-basedmaterialsuchasnickelparticle.
ofsuchadditivesisnotparticularly limited, but

be within a range in which the base material 2 exhi
desirable function and does not lose the flatness a
flexibility.

[0029]

When ultraviolet ray is used as an energy ray that
irradiatedtocurethe pressuresensitiveadhesive
ispreferredthatthe base material2hastranspare
ultravioletray. Whenelectronrayisusedasthe
itis preferred that the base material 2 has transp
the electron ray.

[0030]

Itispreferredthatacomponenthavingoneormor
selectedfromthe group consisting ofacarboxylgr
and saltthereof is present at a surface of the bas
2 at the side of the pressure sensitive adhesive la
(referred also to as a “base material adhering surf
hereinafter). The above componentinthe base mate
components relating to the pressure sensitive adhes
3 (there may be exemplified components that constit
pressure sensitive adhesive layer 3and components,
cross-linker,thatareusedwhenformingthepressu
adhesive layer 3) may chemically interact with each
therebytoreducethepossibilityofoccurrenceof
therebetween. A specific approach for allowing suc
componentto be present atthe base material adheri
Is not particularly limited. For example, such a s
approachmayinclude configuringthe base material
anethylene-(meth)acrylicacidcopolymerfilm,ani

d carbon
aterialsuch
medsilica,
Thecontent
may haveto
bits a
nd/or

layer3,it
ncyforthe
energyray,
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10

filmorthelike,andemployingaresinhavingone
selectedfromthe group consisting ofacarboxylgr
andsaltthereof,astheresintobeamaterialtha

the base material 2. Another approach for allowing
componentto be presentatthe base material adheri
may be such that a polyolefin-based film is used as
material 2, for example, and the side of the base m
adhering surface is subjected to corona treatment a
provided with a primer layer. In addition, one or
ofcoatingfilmsmaybeprovidedontheoppositesu
base material 2 to the base material adhering surfa
primerlayerandcoatingfilmsmaycontainanantis
allowsthesheetforsemiconductorprocessinglto
excellent antistatic property.

[0031]

The thickness of the base material 2 is not limite
provided that the sheet for semiconductor processin
properly function during desired steps. The thickn
preferably be within arange of 20 to 450 um, more
within a range of 25 to 400 um, and particularly pr
within a range of 50 to 350 um.

[0032]

The fracture elongation of the base material 2 in
present embodiment may preferably be 100% or more,
particularly preferably200%to 1,000%, asavalue
23°C and a relative humidity of 50%.
elongationisanelongation percentage ofthelengt

Here, the fra

piece when the test piece fractures to the original

a tensile test in accordance with JIS K7161: 1994 (
1993).
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11

duringthe expanding step, andthe chipsformed by
wafer can be easily separated from one another.
[0033]
Thetensilestressatastrainof25%ofthebase
2inthe presentembodiment may preferably be 5to
andthe maximumtensile stress may preferably be 15
Here, the tensile stress at a strain of 25% and the
tensile stressaretobe measuredbyatestinacco
JIS K7161: 1994. According to the feature that the
stressatastrainof25%is5N/10mmormoreand/
tensile stress is 15 MPa or more, when the sheet fo
semiconductor processing 1 is fixed to a frame such
frame after a workpiece is attached to the sheet fo
semiconductorprocessingl,aplaycanbesuppresse
generated in the base material 2 to prevent the occ
errors in transportation. According to the feature
tensile stress atastrain of 25%is 15 N/10 mm or
the maximumtensile stressis 50 MPaorless, troub
thatthesheetforsemiconductorprocessinglitsel
from the ring frame in the expanding step can be su
Thefractureelongation,thetensilestressatast
and the maximum tensile stress as described above r
values measured in the longitudinal direction of an
sheet of the base material 2.
[0034]
2. Pressure Sensitive Adhesive Layer
Thepressuresensitive adhesive layer 3ofthe she
semiconductorprocessinglaccordingtothepresent
is formed of a pressure sensitive adhesive composit
contains an energy ray curable pressure sensitive a
component(A)andapolymer(B)havingasaltanda
curablegroup(whichmaybereferredtoasa“energ
antistaticpolymer(B),”hereinafter). Theenergy

cuttingthe

material
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12

pressuresensitiveadhesivecomponent(A)isnotto
energyraycurableantistaticpolymer(B). Itisp

the pressure sensitive adhesive composition in the
embodimentcontainsacross-linker(C)whichwillb
later.

[0035]

(1) Energy Ray Curable Pressure sensitive adhesive
(A)

It is preferred that the energy ray curable pressu
sensitive adhesive component (A) contains an acryli
polymer (A1) without energy ray curability and an e
curable compound (A2), or contains an acrylic-based
(A3) having a side chain to which an energy ray cur
isintroduced. Whentheenergyraycurablepressur
adhesive component (A) containsanacrylic-based po
having a side chain to which an energy ray curable
introduced,theenergyraycurablepressuresensiti
component (A) may contain only the acrylic-based po
astheenergyraycurablepressuresensitiveadhesi
or may also contain the acrylic-based polymer (A3)
acrylic-basedpolymer(Al)withoutenergyraycurab
the energy ray curable compound (A2). The term “po
used in the present description encompasses the con
“copolymer.”

[0036]
(1-1)Acrylic-basedPolymer(Al)withoutEnergyRay

Whenthepressuresensitiveadhesivecompositiont
the pressure sensitive adhesive layer 3 in the pres
embodiment contains the acrylic-based polymer (A1)
energy ray curability, the acrylic-based polymer (A
containedwithoutanychangeinthepressuresensit
composition,ormayalsobecontainedasacross-li

obtained by across-linking reaction ofatleasta
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13

acrylic-based polymer (Al) and a cross-linker (C) t
described later.

[0037]

Conventionally known acrylic-based polymer may be
astheacrylic-based polymer(Al). Theacrylic-bas
(A1) may be a homopolymer formed of one type of acr
monomer, a copolymer formed of plural types of acry
monomers, or a copolymer formed of one or more type
acrylic-based monomers and monomer or monomers othe
acrylic-basedmonomers. Specifictypesofacompou
acrylic-based monomer are not particularly limited,
specific examples thereof include (meth)acrylic aci
(meth)acrylic ester, and derivatives thereof (such
acrylonitrile and itaconic acid). Specific example
(meth)acrylic ester include: (meth)acrylate having
chain-like skeleton, such as methyl (meth)acrylate,
(meth)acrylate, propyl (meth)acrylate, butyl (meth)
and 2-ethylhexyl (meth)acrylate; (meth)acrylate hav
cyclic skeleton, such as cyclohexyl (meth)acrylate,
(meth)acrylate, isobornyl (meth)acrylate, dicyclope
(meth)acrylate and imide acrylate; (meth)acrylate h
hydroxy group, such as 2-hydroxyethyl (meth)acrylat
2-hydroxypropyl (meth)acrylate; and (meth)acrylate
reactive functional group other than hydroxy group,
glycidyl(meth)acrylateandN-methylaminoethyl(met
Examples of a monomer other than the acrylic-based
includeolefinsuchasethyleneandnorbornene,vin
and styrene.
(meth)acrylate, itis preferred that the carbon num
alkyl group is within a range of 1 to 18.

[0038]

It is also preferred herein that the acrylic-based

polymer (Al) has an ether bond at a side chain. By

When the acrylic-based monomer is alk
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acrylic-basedpolymer(Al)havinganetherbondat asidechain,

the antistatic property can be improved (surface re sistivity

can be reduced) withoutincreasing the additive amo untofthe
energyraycurableantistaticpolymer(B). Thatis ,evenwhen
theadditiveamountoftheenergyraycurableantis taticpolymer
(B)isrelativelysmall,anantistaticpropertycan beobtained,
comparable with or higher than that when the additi ve amount
oftheenergyray curableantistaticpolymer(B)is relatively
large. Therefore, the antistatic property can be i mproved
withoutsacrificingthepropertiesofparticlesupp ressionand
chipping suppression. Such an advantageous effect may be
enhanced as the number of ether bonds at a side cha inorside
chains increases.

[0039]

Toobtaintheacrylic-basedpolymer(Al)havingan ether
bond at a side chain, (meth)acrylate having an ethe rbond may
be used as a constituent monomer of the polymer. E xamples of
the (meth)acrylate having an ether bond include met hoxyethyl
(meth)acrylate, ethoxyethyl (meth)acrylate, phenoxy ethyl
(meth)acrylate, tetrahydrofurfuryl (meth)acrylate,
ethoxyethoxyethyl (meth)acrylate, ethoxydiethylene glycol
(meth)acrylate, methoxytriethylene glycol (meth)acr ylate,
methoxypolyethylene glycol (meth)acrylate,
(2-methyl-2-ethyl-1,3-dioxolan-4-yl)methyl (meth)ac rylate,
and (3-ethyloxetane-3-yl)methyl (meth)acrylate.

[0040]

The ratio of a mass of a structural portion origin ated
from the (meth)acrylate having an etherbondtoam assofthe
acrylic-based polymer (Al) as a whole may preferabl ybe5to
75 mass%, particularly preferably 12 to 70 mass%, a nd further
preferably 20 to 65 mass%. According to the featur e thatthe
ratio of a mass of a structural portion originated from the

(meth)acrylatehavinganetherbondfallswithinth

eaboverange,
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the previously-describedadvantageouseffectofimp
antistatic property can be more easily obtained.
[0041]
Whenthepressuresensitiveadhesivecompositiont
the pressure sensitive adhesive layer 3 in the pres
embodiment contains a cross-linker (C) as will be d
later,itispreferredthattheacrylic-based polym
areactive functional group thatreacts with the cr
(C). The type of the reactive functional group is
particularlylimited,andmaybeappropriatelydete
on the type of the cross-linker (C) and the like.
[0042]
Forexample,whenthecross-linker(C)isanepoxy
compound, examples ofthereactive functionalgroup
bytheacrylic-basedpolymer(Al)includecarboxyl
group, and amide group, among which carboxyl group
preferredbecauseofhighreactivitywiththeepoxy
thecross-linker(C)isapolyisocyanate compound,
the reactive functional group possessed by the acry
polymer (Al)include hydroxy group, carboxylgroup,
group, among which hydroxy group may be preferred b
high reactivity with the isocyanate group.
[0043]
Methodofintroducingthereactivefunctionalgrou
theacrylic-basedpolymer(Al)isnotparticularly
oneexamplethereofmaybeamethodofformingthe
polymer (A1) using a monomer having the reactive fu
group and causing the polymer to contain in its ske
constituent unit based on a monomer having the reac
functional group. For example, when a carboxyl gro
introduced into the acrylic-based polymer
acrylic-basedpolymer(Al)maybeformedusingamo
a carboxyl group, such as (meth) acrylic acid.
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[0044]

When the acrylic-based polymer (Al) has a reactive
functional group, in view of achieving the degree o f
cross-linking within a suitable range, the ratio of amass of
a structural portion originated from a monomer havi ng the
reactivefunctionalgrouptoamassoftheacrylic- basedpolymer
(Al)asawhole may preferablybe about1to20mas s%,andmore

preferably 2 to 10 mass%.

[0045]

Inviewofthefilm-formingabilityatthetimeof coating,
the weight-average molecularweight (Mw) ofthe acr ylic-based
polymer (A1) may preferably be 10,000 to 2,000,000, and more
preferably100,000t01,500,000. Theweight-averag emolecular
weight as used in the present description refers to a
polystyrene equivalent value measured by the gel pe rmeation
chromatography (GPC) method. The glass-transition
temperatureTgoftheacrylic-basedpolymer(Al)ma ypreferably
bewithinarangeof-70°Cto30°C,andfurtherpre ferablywithin
arangeof—60°Cto20°C. Theglass-transitiontem peraturecan

be calculated using the Fox equation.

[0046]

(1-2) Energy Ray Curable Compound (A2)

Whenthe energyray curable pressure sensitive adh esive
component (A) containsthe acrylic-based polymer (A 1) without
energy ray curability, the energy ray curable press ure
sensitiveadhesivecomponent(A)mayfurthercontai ntheenergy
raycurablecompound(A2). Theenergyraycurable compound(A2)
is a compound that has an energy ray curable group and is
polymerizedbyirradiationofanenergyraysuchas ultraviolet

ray and electron ray.

[0047]

Theenergyraycurablegrouppossessedbytheener gyray
curablecompound(A2)isagroupthatisenergyray curableand
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includesacarbon-carbondoublebond,forexample, andspecific
examples thereof may include (meth)acryloyl group a nd vinyl
group.

[0048]

Anexampleoftheenergyraycurablecompound(A2) isnot
particularlylimited, providedthatithastheabov eenergyray
curable group, but may preferably be a compound hav ing a low
molecularweight(monofunctionalorpolyfunctional monomeror
oligomer) in view of general versatility. Specific examples
ofthe energyray curable compound (A2) havingalo wmolecular
weight  include  acrylate-based compound, such as
trimethylolpropane triacrylate, tetramethylolmethan e
tetraacrylate, pentaerythritol triacrylate,
dipentaerythritol monohydroxy pentaacrylate,
dipentaerythritol hexaacrylate, 1,4-butylene glycol
diacrylate, 1,6-hexanediol diacrylate, cyclic aliph atic
skeleton-containing acrylate such as dicyclopentadi ene
dimethoxy diacrylate and isobornyl acrylate, polyet hylene
glycol diacrylate, oligoester acrylate, urethane ac rylate
oligomer, epoxy-modified acrylate, polyether acryla te and
itaconic acid oligomer.

[0049]

The molecular weight of the energy ray curable com pound
(A2)mayordinarilybeabout100to30,000,andpre ferablyabout
300t010,000. Ingeneral,theenergyraycurable compound(A2)
may be used at a ratio of about 10 to 400 mass part s, and
preferablyabout30to350massparts,to100mass partsofthe
acrylic-based polymer (Al).

[0050]

(1-3) Acrylic-based Polymer (A3) having Side Chain to which
Energy Ray Curable Group is introduced

Whenthe energyray curable pressure sensitive adh esive

component (A) in the present embodiment contains th e
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acrylic-based polymer (A3) having a side chain to w hich an
energy ray curable group is introduced, the acrylic -based
polymer(A3)maybecontainedwithoutanychangein thepressure
sensitive adhesive compaosition, or may also be cont ainedasa
cross-linked product obtained by a cross-linking re action of

at least a part of the acrylic-based polymer (A3) a nd a

cross-linker (C) to be described later.

[0051]

The main skeleton of the acrylic-based polymer (A3 )
having a side chain to which an energy ray curable group is
introduced is not particularly limited, and a simil aroneto
thatofthepreviously-describedacrylic-basedpoly mer(Al)may
be exemplified. Like the acrylic-based polymer (Al ), the
acrylic-based polymer (A3) may also preferably have an ether

bond at a side chain.

[0052]

The energy ray curable group introduced to a side chain
oftheacrylic-basedpolymer(A3)isagroupthati senergyray
curableandincludesacarbon-carbondoublebond, f orexample,
andspecificexamplesthereofmayinclude(meth)acr yloylgroup.
The energy ray curable group may also be bonded to the
acrylic-based polymer (A3)viaanalkylenegroup, a Ikyleneoxy

group, polyalkyleneoxy group, or the like.

[0053]

The acrylic-based polymer (A3) having a side chain to
whichanenergyraycurablegroupisintroducedcan beobtained
by reaction of an acrylic-based polymer that contai ns a
functional group such as hydroxy group, carboxyl gr oup,amino
group, substituted amino group and epoxy group, for example,
andacurablegroup-containingcompoundthathasa substituted
groupreactingwiththefunctionalgroupandoneto fiveenergy
ray curable carbon-carbon double bondsin one molec ule. That

acrylic-based polymer can be obtained by copolymeri zation of
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a(meth)acrylicestermonomerthathasafunctional groupsuch
as hydroxy group, carboxyl group, amino group, subs tituted
aminogroupandepoxygrouporderivativesthereof andamonomer
that constitutes the previously-described component (A1).
Examplesoftheabovecurablegroup-containingcomp oundinclude
(meth)acryloyl oxyethyl isocyanate,
(meth)isopropenyl- o, o-dimethyl benzyl isocyanate,
(meth)acryloyl isocyanate, allyl isocyanate, glycid yl

(meth)acrylate, and (meth)acrylic acid.

[0054]

Whenthepressuresensitiveadhesivecompositiont oform
the pressure sensitive adhesive layer 3 in the pres ent
embodimentcontainsthecross-linker(C)tobedesc ribedlater,
itis preferred that the acrylic-based polymer (A3) having a
side chainto which an energy ray curable group is introduced
has a reactive functional group that reacts with th e
cross-linker (C). The type of the reactive functio nal group
is not particularly limited, and a similarone tot hat of the
previously-described acrylic-based polymer (Al) may be
exemplified.

[0055]

The weight-average molecular weight (Mw) of the
acrylic-based polymer (A3) having a side chain to w hich an
energyraycurablegroupisintroducedmaypreferab lybe100,000
to 2,000,000, and more preferably 300,000 to 1,500, 000.

[0056]

The (glass-transition temperature (Tg) of the
acrylic-based polymer (A3) may preferably bewithin arangeof
—70°C 10 30°C, and more preferably within arange o f—60°Cto
20°C. Asusedinthepresentdescription,theglas s-transition
temperature (Tg) of the acrylic-based polymer (A3) refers to
avalue before the reaction with the curable group- containing

compound.
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[0057]

(2) Energy Ray Curable Antistatic Polymer (B)

The pressure sensitive adhesive composition to for mthe
pressure sensitive adhesive layer 3inthe present embodiment
contains, in addition to the previously-described e nergy ray
curable pressure sensitive adhesive component (A), a polymer
(B) having a salt and an energy ray curable group ( energy ray

curable antistatic polymer (B)).

[0058]

Theenergyray curableantistatic polymer (B) has asalt
(cation) thereby to exhibit the antistatic property . The
energyray curable antistatic polymer (B) may have thesaltat
the main chainor side chain, but may preferably ha vethesalt
at the side chain. The salt is composed of a catio n and a
counterpartanion, and may preferably be composed o fanonium
cation and a counterpart anion. The salt may be co mposed of
a cation that is covalently bonded to the energy ra y curable
antistatic polymer (B)andacounterpartanion, or mayalsobe
composed of an anion that is covalently bonded to t he energy
ray curable antistatic polymer (B) and a counterpar t cation.

[0059]

Examplesofthesaltincludeaquaternaryammonium salt,
phosphoniumsalt,sulfoniumsalt,oxoniumsalt,dia zoniumsalt,
chloronium salt, iodonium salt, and pyrylium salt. One type
ofthese salts can be solely used, ortwo or moret ypescanbe
used in combination. As will be understood, the qu aternary
ammonium saltis composed of a quaternary ammonium cationand
a counterpart anion, and other salts are also compo sedina

similar manner.

[0060]

Among the above, the quaternary ammonium salt is
particularly preferred because it exhibits an excel lent
antistatic property. Here, the above “quaternary a mmonium
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cation’meansanoniumcationofnitrogen,andexam
include heterocyclic onium ions, such as imidazoliu
pyridium. Examplesofthequaternaryammoniumcati
alkylammonium cation (examples of the “alkyl”’asr
hereinincludehydrocarbongroupsofwhichthenumb
atomsis1lto30aswellasthosesubstitutedwith
and alkoxyalkyl); 1-ring heterocyclic cation, such
pyrrolidinium cation, pyrrolium cation, imidazolium
pyrazoliumcation, pyridiniumcation, piperidinium
piperazinium cation; and condensed heterocyclic cat
asindoliumcation,benzimidazoliumcation,carbazo
andquinoliniumcation. Theseexamplesincludetho
a hydrocarbon group, hydroxyalkyl group or alkoxyal
ofwhichthe numberofcarbonatomsis1to30(e.g
of carbon atoms is 1to 10) is bonded to nitrogen a
ring.

[0061]

Examplesoftheaboveanionincludeanionshaving
atoms and derivatives of oxo acids such as calboxyl
sulfonicacidandphosphoricacid(e.g.sulfuricac
methane sulfonate, ethyl sulfate, dimethyl phosphat
2-(2-methoxyethoxy)ethyl sulfate, dicyanamide, etc.
which anions having halogen atoms are preferred. S
examples include: anions having nitrogen atoms, suc
(FSO3) oN

(bis{(trifluoromethyl)sulfonyl}imide

(bis{(fluoro)sulfonyl}imide anion), (CF
anion), (C
(bis{(pentafluoroethyl)sulfonyl}imide anion), CF
R-S0O,-N-SO ,CF; " (Risanaliphaticgroup)andArSO

IS an aromatic group); and anions having fluorine a
halogen atoms, such as CnF
(CF3SQ) 3C,CnF 21:1SG (nisanintegeroflto4),BF
Among

them, bis{(fluoro)sulfonyl}imide

bis{(trifluoromethyl)sulfonyl}imide

anion,

plesthereof
m and
oninclude:
eferredto
erofcarbon
hydroxyalkyl
as
cation,
cationand
ion, such
liumcation
seinwhich
kyl group
.thenumber

tom and/or

halogen
ic acid,
idhydrogen,
€,
), among
pecific
h as
3SQ) 2N
2FsSQ) 2N
3SGQ-N-COCF3,

2-N-SO 2C|:3,_(AI’

toms as

n+1CQ~ (nisaninteger of 1to 4),

4 andPF ¢

anion,
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bis{(pentafluoroethyl)sulfonyl}imide
2,2,2-trifluoro-N-{(trifluoromethyl)sulfonyl}acetam
anion,tetrafluoroborateanion,andhexafluorophosp
are particularly preferred.

[0062]

According to the feature that the energy ray curab
antistaticpolymer(B)hasanenergyraycurablegr
chain, the energy ray irradiation to the pressure s
adhesivelayer3causesthemoleculesoftheenergy
antistatic polymer (B), or the energy ray curable a
polymer (B) and the previously-described energy ray
pressure sensitive adhesive component (A), toreact
other to be crosslinked. This can suppress the ble
of the energy ray curable antistatic polymer (B) fr
pressure sensitive adhesive layer 3 and avoid the g
of residual substances (particles) of the pressure
adhesivewhenthesheetforsemiconductorprocessin
off, and the contamination of the adherend can thus
suppressed.

[0063]

The energy ray curable group is a group that is en
ray curable and includes a carbon-carbon double bon
example. Specificexamplesthereofmayinclude(me
group and vinyl group, among which the (meth)acrylo
in particular methacryloyl group, is preferred.

[0064]

The content of the energy ray curable group per a
mass of the energy ray curable antistatic polymer (

~to 2x10
~mol/g,andfurtherpreferably3x10

preferably be 5x10
1x10 *t01.5x10

mol/g. Accordingtothefeaturethatthecontento
ray curable group is 5x10 -

irradiation causes the molecules of the energy ray

anion,

ide

hateanion

oupataside
ensitive
raycurable
ntistatic
curable
witheach
eding out
om the
eneration
sensitive
glispeeled
be

ergy
d, for

th)acryloyl
yl group,

unit

B) may

~3 mollg, particularly preferably

~*t01x10
ftheenergy

mol/g or more, the energy ray

curable
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antistatic polymer (B), or the energy ray curable a ntistatic
polymer (B) and the energy ray curable pressure sen sitive
adhesivecomponent(A),toreactsufficientlywith eachother,
and the contamination of the adherend due to the pr essure
sensitive adhesive layer 3 can be effectively suppr essed.
Moreover, according to the feature that the content of the
energyray curable groupis2x10 > mol/g orless, the pressure

sensitive adhesive layer is not excessively cured w hen being
cured by the energy ray, and unintended delaminatio nfromthe

adherend after the curing can be suppressed.

[0065]

The energy ray curable antistatic polymer (B) in t he
present embodiment may preferably be obtained by, a fter
copolymerization of a polymerizable monomer having asalt,in
particularapolymerizablemonomerhavingaquatern aryammonium
salt (which may be referred to as a “quaternary amm onium salt
monomer(B1),”hereinafter)andapolymerizablemon omerhaving
a reactive functional group (which may be referred to as a

“reactive  functional group-containing monomer (B2),
hereinafter), for example, and other polymerizable monomers

(B3) if necessary, reacting them with a curable

group-containing compound (B4) having a substituted group
reactingwiththeabovereactivefunctionalgroupa ndanenergy
ray curable group, but the present invention is not limited
thereto.

[0066]

The above quaternary ammonium salt monomer (B1) ha sa
polymerizablegroupandasaltthatiscomposedof aquaternary
ammonium cation and a counterpart anion, and may pr eferably
compriseasaltthatiscomposedofaquaternaryam moniumcation
havingapolymerizablegroupandacounterpartanio n. Examples
ofthe polymerizablegroupinclude:carbon-carbonu nsaturated

groups, such as (meth)acryloyl group, vinyl group a nd allyl
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group; cyclic ethers such as having epoxy group and oxetane
group; cyclic sulfides such as tetrahydrothiophene; and
iIsocyanate groups, amongwhich (meth)acryloylgroup andvinyl
group are preferred.

[0067]

Examples of the quaternary ammonium cation having the
above polymerizable group include trialkyl aminoeth yl
(meth)acrylate ammonium cation, trialkyl aminopropy I
(meth)acrylamideammoniumcation, 1-alkyl-3-vinylim idazolium
cation, 4-vinyl-1-alkylpyridinium cation,
1-(4-vinylbenzyl)-3-alkylimidazolium cation,
1-(vinyloxyethyl)-3-alkylimidazolium cation,
1-vinylimidazolium cation, 1-allylimidazolium catio n,
N-alkyl-N-allylammonium cation, 1-vinyl-3-alkylimid azolium
cation, 1-glycidyl-3-alkyl-imidazolium cation,
N-allyl-N-alkylpyrrolidinium cation, and quaternary diallyl
dialkyl ammonium cation (the “alkyl” as referred to herein
referstoahydrocarbongroupofwhichthenumbero fcarbonatoms
is 1to 10). Among them, trialkyl aminoethyl (meth )acrylate
ammoniumcation(=[2-(methacryloyloxy)ethyl]trialky lammonium
cation) is preferred.

[0068]

The above quaternary ammonium salt monomer (B1) ma y be
asaltthatiscomposedoftheabovequaternaryamm oniumcation
havingapolymerizablegroupandtheaboveanion,a ndexamples
thereofinclude [2-(methacryloyloxy)ethyl]trimethyl ammonium
bis(trifluoromethylsulfonyl)imide. The quaternary ammonium
saltmonomer(B1l) maybeusedinonetypeortwoor moretypes.

[0069]

In the energy ray curable antistatic polymer (B), the
ratio of a mass of a structural portion originated from the
quaternaryammoniumsaltmonomer(B1)toamass of the polymer

(B) as awhole may preferably be 20 to 80 mass%, pa

rticularly
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preferably25to75mass%,andfurtherpreferably3 5to60mass%.
Accordingtothefeaturethattheratioofamasso fastructural
portion originated from the quaternary ammonium sal t monomer
(B1) is 20 mass% or more, the energy ray curable an tistatic
polymer (B) can exhibit a sufficient antistatic pro perty. On
the other hand, according to the feature that the r atioofa
mass of a structural portion originated from the qu aternary
ammonium salt monomer (B1) is 80 mass% or less, the ratio of
amass of a structural portion originated from othe rmonomers

can be controlled in a preferred range.
[0070]

Examples of the above reactive functional

group-containing monomer (B2) include (meth)acrylic acid and
a(meth)acrylicestermonomerthathasafunctional groupsuch
as carboxyl group, hydroxy group, amino group, subs tituted
aminogroupandepoxygroup,amongwhich(meth)acry licacidmay

be preferred.

[0071]

In the energy ray curable antistatic polymer (B), the
ratio of a mass of a structural portion originated from the
reactivefunctionalgroup-containingmonomer(B2)t oamassof
the polymer (B) as a whole may preferably be 1 to 3 5 mass%,
particularly preferably 3to 20 mass%, and further preferably
3 to 10 mass%. According to the feature that the r atio of a
mass of a structural portion originated from the re active
functional group-containing monomer (B2) is within the above
range,itispossibletocontrol,withinapreferre drange,the
amountofintroducingtheenergyraycurablegroup basedonthe
above curable group-containing compound (B4) into t he energy

ray curable antistatic polymer (B).

[0072]

The energy ray curable antistatic polymer (B) may
preferablycontaintheaboveotherpolymerizablemo nomers(B3),
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in particular an acrylic-based polymerizable monome
monomer unit that constitutes the polymer (B), and
preferablycontaintheacrylic-basedpolymerizable
the main component. Examples of the other polymeri
monomers (B3) include (meth)acrylic ester. Example
(meth)acrylic ester include: (meth)acrylate having
chain-like skeleton, such as methyl (meth)acrylate,
(meth)acrylate, propyl (meth)acrylate, butyl (meth)
and 2-ethylhexyl (meth)acrylate; and (meth)acrylate
cyclic skeleton, such as cyclohexyl (meth)acrylate,
(meth)acrylate, isobornyl (meth)acrylate, dicyclope
(meth)acrylate, tetrahydrofurfuryl (meth)acrylate a
acrylate. Whenthe(meth)acrylicesterisalkyl(m
ester,itispreferredthatthecarbonnumberofth
is within a range of 1 to 18.

[0073]

Examplesofthe above curable group-containingcom
(B4) may include the curable group-containing compo
exemplifiedintheexamplesoftheacrylic-basedpo
Glycidyl (meth)acrylate, (meth)acryloyl oxyethyl is
and the like may be preferred as the curable group-
compound (B4), among which glycidyl
particularly preferred.

[0074]

Here, itis preferred thatthe curable group-conta
(B4) and the

group-containing monomer (B2) are reacted with each

compound above reactive

thatthemolarequivalentisapproximatelytheequa
[0075]

The weight-average molecular weight of the energy

curableantistaticpolymer(B)maypreferablybe50
particularlypreferably800t0100,000,andfurther
800to50,000. Accordingtothefeaturethatthew

(meth)acrylate

r, as a
may more
monomeras
zable

s of the

ethyl
acrylate
having a
benzyl
ntanyl
nd imide
eth)acrylic

ealkylgroup

pound
unds as
lymer(A3).
ocyanate
containing

is

ining

functional

other so
I[quantity.

ray
0to200,000,
preferably
eight-average
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molecularweight ofthe energy ray curable antistat ic polymer
(B)is5000rmore,whenthesheetforsemiconducto rprocessing
1 of the present embodiment is attached to an adher end, the
bleeding out of the energy ray curable antistatic p olymer (B)
fromthepressuresensitiveadhesivelayer3canbe effectively
suppressed. Moreover, according to the feature tha t the
weight-average molecular weight of the energy ray c urable
antistatic polymer (B) is 200,000 or less, the pres sure
sensitiveadhesivepropertyofthepressuresensiti veadhesive
layer 3 may not be negatively affected. Specifical ly, while
themolecularchainoftheionicenergyraycurable antistatic
polymer (B) tends to expand, this expansion may be suppressed
toallowthepressuresensitiveadhesivelayer3to exhibitgood
pressure sensitive adhesive property withoutbeing cured,and
thepropertyofholdingasemiconductorwafercanb emaintained.

[0076]

Thecontentoftheenergyraycurableantistaticp olymer
(B) in the pressure sensitive adhesive composition of the
present embodiment may preferably be 0.5 to 65 mass %,
particularly preferably10to50mass%,andfurther preferably
13to30mass%. Accordingtothefeaturethatthe compounding
amountofthe energyray curable antistatic polymer (B)is0.5
mass%ormore,thepressuresensitiveadhesivelaye r3canhave
asufficientantistatic property. Moreover, accord ingtothe
feature thatthe compounding amountofthe energyr ay curable
antistatic polymer (B) is 65 mass% or less, the coh esive
strength of the pressure sensitive adhesive layer 3 before
energyrayirradiationcanbemaintainedatahigh leveltoallow
the pressure sensitive adhesive layer 3 to have pre ferred
elasticity,sothattheinfluenceofvibrationduri ngthedicing
may be suppressed, and the occurrence of chipping ( cracks of
chip end portions) can thus be effectively suppress ed.

[0077]
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Whenthe pressure sensitive adhesive compositioni nthe
present embodiment contains the previously-describe d energy
ray curablecompound (A2), thetotal contentofthe energyray
curablecompound(A2)andenergyraycurableantist aticpolymer
(B) in the pressure sensitive adhesive composition of the

present embodiment may preferably be 10 to 75 mass% :

particularlypreferably 15to60mass%,andfurther preferably
18to40mass%. Accordingtothefeaturethatthe totalcontent
ofthe energyray curable compound (A2) and energy raycurable
antistatic polymer (B) is 10 mass% or more, the pre ssure
sensitive adhesive layer 3 can have a sufficient an tistatic
property. Moreover, according to the feature that the total
content is 75 mass% or less, the cohesive strength of the
pressuresensitiveadhesivelayer3maybemaintain edatahigh
level, and the occurrence of chipping can be effect ively
suppressed.

[0078]

(3) Cross-linker (C)

Aspreviouslydescribed,thepressuresensitivead hesive
compositiontoformthe pressuresensitiveadhesive layer3in
the presentembodiment may contain a cross-linker ( C)thatis
reactive with the acrylic-based polymer (Al). Int his case,
the pressure sensitive adhesive layer 3 in the pres ent
embodiment may contain a cross-linked product obtai nedbythe
cross-linking reaction of the acrylic-based polymer (Al)and

the cross-linker (C).

[0079]
Examples of the type of the cross-linker (C) inclu de:
epoxy-based compound; polyisocyanate-based compound ; metal

chelate-based compound; polyimine compound such as
aziridine-based compound; melamine resin; urea resi n;
dialdehydes;methylolpolymer;metalalkoxide;and metalsalt.
Amongthem,epoxy-basedcompoundorpolyisocyanate compoundis
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preferredforthe reasonsthatthe cross-linkingre actioncan
be easily controlled, etc.

[0080]

Examples of the epoxy-based compound include
1,3-bis(N,N '-diglycidylaminomethyl)cyclohexane,

N,N,N ",N '-tetraglycidyl-m-xylylenediamine, ethylene glycol

diglycidylether, 1,6-hexanedioldiglycidylether,
trimethylolpropane diglycidylether, diglycidylanili ne, and
diglycidylamine.

[0081]

The polyisocyanate compound is acompound having t WO or
more isocyanate groups in one molecule. Specific e xamples
include: aromatic polyisocyanate, such as tolylene
diisocyanate, diphenylmethane diisocyanate and xyly lene
diisocyanate; aliphatic polyisocyanate such as hexa methylene
diisocyanate; alicyclic polyisocyanate, such as iso phorone
diisocyanate and hydrogenated diphenylmethane diiso cyanate;
other similar compounds; biuret products and isocya nurate
products of these compounds; and adduct products th at are
reaction products of these compounds and low molecu le active
hydrogen-containing compounds, such as ethylene gly col,
propylene glycol, neopentyl glycol, trimethylol pro pane and
castor oil.

[0082]

The content of the cross-linker (C) in the pressur
sensitive adhesive compositiontoformthe pressure sensitive
adhesive layer 3 may preferably be 0.01 to 50 mass parts, and
more preferably 0.1 to 10 mass parts, to the total amount of
100 mass parts of the energy ray curable pressure s ensitive
adhesive component (A) and energy ray curable antis tatic
polymer (B).

[0083]

Whenthepressuresensitiveadhesivecompositiont oform
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the pressure sensitive adhesive layer 3 in the pres ent
embodiment contains the cross-linker (C), an approp riate
cross-linking promoter may preferably be contained therein
dependingonthetypeofthecross-linker(C)andt helike. For
example,whenthecross-linker(C)isapolyisocyan atecompound,
the pressure sensitive adhesive composition to form the
pressure sensitive adhesive layer 3 may preferably containan
organometalliccompound-basedcross-linkingpromote r,suchas

an organotin compound.
[0084]
(4) Other Components

The pressure sensitive adhesive compositionto for mthe
pressure sensitive adhesive layer 3inthe present embodiment
may contain, in addition to the above components, v arious
additives such as photopolymerization initiator, co loring
material, e.g., colorant and pigment, flame retarda nt, and
filler.

[0085]

Examples of the photopolymerization initiator incl ude
photo initiators, such as benzoin compound, acetoph enone
compound, acylphosphine oxidecompound, titanocene compound,
thioxanthone compound and peroxide compound, and ph oto
sensitizers, such as amine and quinone. Specifical ly, there
maybeexemplified1-hydroxycyclohexylphenylketon e,benzoin,
benzoin methyl ether, benzoin ethyl ether, benzoin isopropyl

ether, benzyl diphenyl sulfide, tetramethyl thiuram

monosulfide, azobisisobutyronitrile, dibenzyl, diac etyl,
g-chloroanthraquinone, 2,4,6-trimethyl benzoyl diphe nyl
phosphine oxide, and the like. When ultraviolet ra y is used
as the energy ray, the photopolymerization initiato r may be
compounded thereby to reduce the irradiation time a nd

irradiation amount.
[0086]
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(5) Irradiation of Energy Ray

Examples of an energy ray for curing
previously-described energy ray curable pressure se
adhesive component (A) and energy ray curable antis
polymer(B)includeionizingradiation,i.e.X-ray,
ray,electronrayorthelike. Amongthem,ultravi
bepreferredbecausetheintroductionofirradiatio

is relatively easy.

[0087]

When ultravioletray is used as the ionizing radia
near-ultraviolet rays including rays of wavelengths
200to380nmmaybeusedinviewofeasymanagemen
of light may be appropriately selected inaccordanc
type of the energy ray curable groups possessed by
ray curable pressure sensitive adhesive component (
energyraycurableantistaticpolymer(B)andthet
the pressuresensitiveadhesivelayer3,andmayor
about50to 500 mJ/cm 2 preferably 100to 450 mJ/cm
preferably 200 to 400 mJ/cm

ray may ordinarily be about 50 to 500 mW/cm

to 450 mW/cm 2, and more preferably 200 to 400 mW/cm

ultraviolet ray source is not particularly restrict
examplesthereoftobeusedincludeahigh-pressure
a metal halide lamp, and a UV-LED.
[0088]
Whenelectronrayisusedastheionizingradiatio
accelerating voltage may be appropriately selected
accordance with the type of the energy ray curable
possessedbytheenergyraycurablepressuresensit
component(A)andenergyraycurableantistaticpol
the thickness of the pressure sensitive adhesive la
may preferably be about10to 1,000kVingeneral.
of irradiated ray may be set within a range in whic

the
nsitive
tatic
ultraviolet
oletraymay

nequipment

tion,
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t. Theamount
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the energy
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hickness of
dinarilybe

2 andmore
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polyfunctionalacrylate-basedenergyraycurableco
is appropriately cured, which may ordinarily be ar
to 1,000 krad. The electron ray source is not part
restricted, and examples thereof to be used include
electron ray accelerators, such as those of Cockcro
type,VandeGraafftype,resonancetransformertyp
core transformer type, linear type, dynamitron type
high-frequency type.

[0089]
(6) Physical Properties, Shape, etc.
(6-1) Thickness

The thickness of the pressure sensitive adhesive |
3inthe presentembodimentmay be 2 to 50 um, pref
30 pum, and particularly preferably 8to 20 um. The
ofthe pressure sensitive adhesive layer 3being 20
can suppress the amount of pressure sensitive adhes
aggregates generated when dicing an adherend such a
semiconductor wafer, and the troubles due to the pr
sensitiveadhesiveaggregatesattachingtothechip
unlikelytooccur. Onthe otherhand,ifthethick
pressuresensitiveadhesivelayer3islessthan2
maypossiblyoccurincludingthatthevariationin
sensitiveadhesivepropertyofthepressuresensiti
layer 3 is large.

[0090]
(6-2) Surface Resistivity

The surface resistivity of the pressure sensitive

adhesive layer 3 may preferably be 5x10 12

mpound(A2)
ange of 10
icularly
various
ft-Walton
e,insulated
, and

ayer
erably5to
thickness
pmorless
ive
s a
essure
s,etc.,are
nessofthe
pum,problems
thepressure
veadhesive

o/ O or less, and

particularly preferably 1x10 " o/ Oto9x10 ' ¢/ O. Accordingto

the feature that the surface resistivity of the pre
sensitiveadhesivelayer3iswithinsucharange,
antistatic property can be obtained, and therefore,
sheetforsemiconductorprocessinglofthepresent

ssure
apreferred
when the

embodiment
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ispeeledofffromthe adherend, theadherendcanb eprevented
from breakage due to the peeling charge.

[0091]

The surface resistivity as referred to hereinrefe rsto
avalue measured at an applied voltage of 100 V usi ng DIGITAL
ELECTROMETER (available from ADVANTEST CORPORATION) after a
sheet for semiconductor processing is cutinto 100 mmx100 mm
andhumidityconditioningisperformedunder23°Ca ndarelative
humidity of 50% for 24 hours.

[0092]

(6-3) Adhesive Strength

The ratio of an adhesive strength of the sheet for

semiconductorprocessinglaccordingtothepresent embodiment
after energy ray irradiation to the adhesive streng th before
energy ray irradiation may preferably be 0.003 to 0 .3, more
preferably 0.005t00.1, and particularly preferabl y0.008to
0.05. Whentheaboveratiooftheadhesivestrengt hsiswithin
the above range, the balance between the adhesive s trength
before energyrayirradiation and the adhesive stre ngth after
energy ray irradiation is good, and a sufficient ad hesive
strengthbeforeenergyrayirradiationandamodera teadhesive
strength after energy irradiation may be easily ach leved.

[0093]

The adhesive strength as referred to herein refers toa
peel strength (MN/25 mm) measured for an adherend o famirror
wafer using a method of 180° peeling in accordance with JIS
Z0237: 2009. The adhesive strength after energy ra y
irradiationreferstoapeelstrengthmeasuredafte rattaching
asheetforsemiconductorprocessing 1toanadhere ndandthen
performing ultraviolet ray irradiation (illuminance : 230
mW/cnd, light amount: 190 mJ/cm %) from the side of the base
material 2 of the sheet for semiconductor processin glina

nitrogen atmosphere.
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[0094]

The adhesive strength before energy ray irradiatio
thesheetforsemiconductorprocessinglmayprefer
t0 20,000 mN/25 mm, more preferably 3,000 to 15,000
and patrticularly preferably 3,500 to 10,000 mN/25 m
adhesive strength before energy ray irradiation bei
theaboverangeallowstheadherendtobesteadily
the processing steps for the adherend.

[0095]

Ontheotherhand,theadhesivestrengthafterene
irradiation of the sheet for semiconductor processi

preferablybe10to500mN/25mm,morepreferably3

mm, and particularly preferably 50 to 200 mN/25 mm.

adhesivestrengthafterenergyrayirradiationbein

above range allows the adherend to easily be peeled
thesheetforsemiconductorprocessinglwhenremov
andcansuppressthecohesivefractureofthepress
adhesive layer 3 and contamination of the adherend
particles when removing the sheet.

[0096]

The pressure sensitive adhesive layer 3 in the pre
embodiment is formed of the previously-described pr
Therefore, the adh
strength before energyray irradiation, the adhesiv

sensitive adhesive composition.

afterenergyrayirradiation,andtheratiotherebe
sheetfor semiconductor processing 1 canbe easily
in the above ranges.

[0097]
(6-4) Release Sheet

For the purpose of protecting the pressure sensiti

adhesive layer 3 until the pressure sensitive adhes
3 is attached to an adherend, the sheet for semicon

processing 1 according to the present embodiment ma

n of
ablybe2,000
mN/25 mm,
m. The
ng within

fixedduring

rgyray
ng 1 may
0to300mN/25
The
gwithinthe
off from
ingthesheet
uresensitive

due to

sent

essure

esive
estrength
tweenofthe
controlled

ve
ive layer
ductor
y be
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configuredsuchthatareleasesheetisprovisional
onasurfaceofthepressuresensitiveadhesivelay
tothe surfaceattheside ofthebase material 2.
sheet may be arbitrarily configured, and examples t
include a plastic film that has been subjected to r
treatmentusingareleaseagent,etc. Specificexa
plasticfilmincludeafilmofpolyester,suchasp
terephthalate, polybutylene terephthalate and polye
naphthalate, and a film of polyolefin, such as poly
and polyethylene. Examples of the release agent to
include silicone-based, fluorine-based and long-cha
alkyl-basedones,amongwhichthesilicone-basedre
is preferred because a stable property can be obtai
cost. The thickness of the release sheetis not pa
restricted, but may ordinarily be about 20 to 250 p

[0098]
3. Method of Manufacturing Sheetfor Semiconductor

The method of manufacturing the sheet for semicond
processing 1 is not particularly limited in detail,
that the pressure sensitive adhesive layer 3 formed
previously-described pressure sensitive adhesive co
canbelaminatedononesurface ofthebase materia
example,thepressuresensitiveadhesivelayer3ca
through:preparingacompositionforcoatingthatc
previously-described pressure sensitive adhesive co
andifnecessary further contains some solventord
applyingthecompositionforcoatingtoonesurface
material2using acoater, suchasdie coater, curt
spray coater, slit coater and knife coater, to form
film; and drying the coating film. Properties of t
compositionforcoatingarenotparticularlylimite
that the coating can be performed, and the componen

formingthepressuresensitiveadhesivelayer3may

lylaminated
er3opposite
Therelease
hereof
elease
mplesofthe
olyethylene
thylene
propylene
be used
in
leaseagent
ned atlow
rticularly

m.

Processing
uctor
provided
of the
mposition
2. Asone
nbeformed
ontainsthe
mposition
ispersant;
ofthebase
aincoater,
acoating
he
d,provided
ts for
becontained
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therein as a solute or as a dispersed material.

[0099]

When the composition for coating contains
cross-linker (C), conditions for the above drying (
temperature andtime) may be changed, oraheating
be separately provided, therebyto progressthecro
reactionoftheacrylic-basedpolymer(Al)andcros
inthecoatingfilm,sothatacross-linkedstructu
with a desired existing density in the pressure sen
adhesivelayer3. Tosufficientlyprogressthiscr
reaction, after the pressure sensitive adhesive lay
laminated onthe base material 2 usingthe above me
like,agingmayordinarilybe performedsuchthatt
sheet for semiconductor processing 1 is stationaril
forexample,inanenvironmentof23°Candarelati
of 50% for several days.

[0100]

Another example of a method of manufacturing the s
for semiconductor processing 1 may include: applyin
composition for coating to a release surface of the
previously-described release sheet to form a coatin
dryingittoformalaminate comprisingthe pressur
adhesivelayer3andthereleasesheet;andattachi
of the pressure sensitive adhesive layer 3 of this
oppositetothesurfaceattheside oftherelease
base material 2, so that a laminate of the sheet fo
semiconductor processing 1 andtherelease sheetis
Therelease sheetofthislaminate may beremoveda
material, or may keep protecting the pressure sensi
adhesive layer 3 untilthe sheetfor semiconductor
1 is attached to an adherend such as a semiconducto

[0101]

4. Method of Manufacturing Chips

the
such as
process may
ss-linking
s-linker(C)
reisformed
sitive
oss-linking
er 3is
thodorthe
he obtained
y placed,

ve humidity

heet

g the

g film;

esensitive

ngasurface
laminate

sheettothe

obtained.
saprocess
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processing

r wafer.
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Thesheetforsemiconductorprocessinglaccording
present embodiment may be used for a method of manu
chips from a semiconductor wafer, which will be des
one example below.

[0102]

Whenthe sheetfor semiconductor processing 1 acco
to the presentembodimentis used, the surface att
the pressure sensitive adhesive layer 3 (i.e. the s
the pressure sensitive adhesive layer 3 opposite to
material2)isattachedtoasemiconductorwafer.
sheetislaminatedonthesurfaceofthesheetfor
processing 1 at the side of the pressure sensitive
layer 3, therelease sheetisremovedtoexposethe
the side of the pressure sensitive adhesive layer 3
the surface may be attached to the attaching surfac
semiconductor wafer. In general, peripheral portio
sheet for semiconductor processing 1 is attached, v
pressure sensitive adhesive layer 3 provided attha
toacircularjigreferredtoasaringframefort
and/or fixation to an apparatus.

[0103]

Subsequently, the dicing step is performed to obta
plurality of chips from the semiconductor wafer. |
pressure sensitive adhesive layer 3 of the sheet fo
semiconductorprocessingl,thecohesivepropertyb
rayirradiationmay be maintained atahighlevelb
thecontentofeachcomponentofthepressuresensi
composition forming the pressure sensitive adhesive
(e.g. by setting the content of the energy ray cura
antistatic polymer (B) in the pressure sensitive ad
composition to 65 mass% or less), the pressure sens
adhesive layer 3 will have a preferred elasticity d
dicing step. Therefore, by using the sheetforsem

tothe
facturing
cribed as

rding
he side of
urface of
the base
Ifarelease
semiconductor
adhesive
surface at
, So that
e of the
n of the
ia the
tportion,

ransportation

ina
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eforeenergy
yadjusting
tiveadhesive
layer 3
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hesive
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processinglaccordingtothepresentembodiment,t
ofvibrationduringthe dicing step may be suppress
occurrence of chipping can be suppressed.

[0104]

Aftercompletingthedicingstep,energyrayirrad
is performed from the side of the base material 2 0
for semiconductor processing 1. This progresses th
polymerization reaction of the energy ray curable g
possessedbytheenergyraycurablepressuresensit
component (A) and energy ray curable antistatic pol
which are contained in the pressure sensitive adhes
3,toreducethepressuresensitive adhesive proper
chips can be picked up.

[0105]

Aftertheenergyrayirradiation,asoneexamplef
pickup ofthe plurality of chips closely disposed o
forsemiconductorprocessingl,anexpandingstepi
to elongate the sheet for semiconductor processing
directionordirectionsintheflatsurface. Thed
elongation may appropriately be set in consideratio
spacewhichthecloselydisposedchipsshouldhave,
strength of the base material 2, etc. In an altern
embodiment, the expanding step may be performed bef
energy ray irradiation.

[0106]

After the expanding step, pickup of the chips on t
pressure sensitive adhesive layer 3is performed.
pickup, which may be performed using a general-purp
such as a suction collet, it is preferred to perfor
up of atargeted chip using apin, needle, etc., fr
ofthebasematerial2ofthesheetforsemiconduct
1, in order to allow easy pickup.

[0107]

heinfluence
ed,andthe

lation
fthe sheet
e
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iveadhesive
ymer (B),
ive layer
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oreasy
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lina
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Here, in the sheet for semiconductor processing 1

according to the present embodiment, the energy ray
antistatic polymer (B) contained in the pressure se
adhesive layer 3 has a salt (cation) thereby to pre
generation of peeling charge at the time of peeling
pickup, andthe chipscanbe collected withoutfrac
circuits, chips and the like. Moreover, according
feature that the energy ray curable antistatic poly
contained in the pressure sensitive adhesive layer
energyraycurablegroup,contaminationofthechip
tooccur. Thepicked-upchipsaredeliveredtothe
step such as a transportation step.

[0108]

The embodiments heretofore explained are described

facilitate understanding of the presentinvention a
described to limit the present invention. Therefor
intended thatthe elementsdisclosedinthe above e
include all design changes and equivalents to fall
technical scope of the present invention.

[0109]

For example, another layer or layers may be interp
betweenthebasematerial2andthepressuresensit
layer 3 in the above sheet for semiconductor proces
[Examples]

[0110]

Hereinafter, the present invention will be describ
furtherspecificallywithreferencetoexamples, et
scopeofthepresentinventionisnotlimitedtoth
etc.

[0111]

«Example 1»
(1) Preparation of Acrylic-based Polymer

An acrylic-based polymer (Al)

was prepared

curable
nsitive

vent the

, such as

tureofthe

to the
mer (B)

3 hasthe

sisunlikely

subsequent
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copolymerizing 90 mass parts of n-butyl acrylate an
parts of acrylic acid. The molecular weight of thi
acrylic-based polymer (Al) was measured using a met
described later, and the weight-average molecular w
600,000. The obtainedacrylic-based polymer (Al)w
to a solid content concentration of 34 mass% using
solvent of toluene and ethyl acetate.

[0112]
(2) Preparation of Energy Ray Curable Antistatic Po

Copolymerization was performed using 45 mass parts

d 10 mass
s
hod to be
eightwas
asdiluted

a mixed

lymer (B)

of

[2-(methacryloyloxy)ethyl]trimethyl ammonium

bis(trifluoromethylsulfonyl)imide as a quaternary a
saltmonomer(B1),5masspartsofmethacrylicacid
functionalgroup-containingmonomer(B2),and38ma
2-ethylhexyl acrylate and 5 mass parts of 2-hydroxy
acrylateaspolymerizablemonomers(B3). Theobtai
was reacted with 7 mass parts of glycidyl methacryl
curable group-containing compound (B4), and a energ
curableantistaticpolymer(B)(havingamethacrylo
quaternary ammonium salt at a side chain) was obtai
molecularweightofthisenergyraycurableantista
(B)was measured using amethodto be described lat
weight-average molecular weight was 30,000.

[0113]
(3) Preparation of Sheet for Semiconductor Processi

A coating solution of a pressure sensitive adhesiv
composition was obtained through: mixing 100 mass p
terms of solid content, here and hereinafter) of th
acrylic-based polymer (A1) obtained in the above st
masspartsofhexafunctionalurethaneacrylate(wei
molecularweight:2,000)asanenergyraycurablec
25mass partsofthe energyray curable antistatic
as obtained in the above step (2), 0.3 mass parts o

mmonium
asareactive
sspartsof
ethyl
nedpolymer
ate as a
y ray
ylgroupand
ned. The
ticpolymer

er,andthe

ng

arts (in

ep(1),25
ght-average
ompound(A2),
polymer (B)
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1-hydroxycyclohexylphenylketone(productname®IR GACURE184”
availablefromBASFSE)asaphotopolymerizationin itiator,and

0.05 mass parts of
1,3-bis(N,N '-diglycidylaminomethyl)cyclohexane(productname

“TETRAD-C” available from MITSUBISHI GAS CHEMICAL C

INC.)asacross-linker(C);sufficientlystirring
and diluting the mixture with methyl ethyl ketone.
[0114]

Arelease sheet (product name “SP-PET381031” avalil

from LINTEC Corporation, thickness: 38 um) was prep
subjectingonesurfaceofapolyethyleneterephthal
releasetreatmentwithasilicone-basedreleaseage
coatingsolutionofthepressuresensitiveadhesive
obtained as the above was applied to the release tr
surface of the release sheet using a knife coater s
thicknessafterdryingwouldbe10um,andthereaft
under 80°C for 1 minute to form a coating film oft
sensitive adhesive composition. Subsequently, the
coatingfilmandanethylene-methacrylicacidcopol
film(thickness:80um)asabasematerialwereatt
other, and a sheet for semiconductor processing was
obtained in a state in which the release sheet was
onthesurfaceofthepressuresensitiveadhesivel
to the surface at the side of the base material.

[0115]
«Example 2»

Asheetforsemiconductorprocessingwasmanufactu
the same manner as in Example 1 except that the com
amountoftheenergyraycurableantistaticpolymer
mass parts in the above step (3).

[0116]
«Example 3»

Asheetforsemiconductorprocessingwasmanufactu

OMPANY,

themixture;

able
ared by
atefilmto
nt,andthe
composition
eatment
othatthe
erprocessed
he pressure
obtained
ymer(EMAA)
achedtoeach
thereby
laminated

ayeropposite

redin
pounding
(B)was1.5

redin
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the same manner as in Example 1 except that the com pounding
amountoftheenergyraycurableantistaticpolymer (B)was100
mass parts in the above step (3).

[0117]
«Example 4»

Asheetforsemiconductorprocessingwasmanufactu redin
the same manner as in Example 1 except that the com pounding
amountoftheenergyraycurableantistaticpolymer (B)was200

mass parts in the above step (3).
[0118]

«Example 5»

Intheabovestep(2),adjustmentwasperformedsu chthat
the weight-average molecular weightofthe energyr aycurable
antistatic polymer (B) would be 150,000. A sheet f or
semiconductor processing was manufactured in the sa me manner
asinExample 1exceptthatthisenergyraycurable antistatic

polymer (B) was used.

[0119]
«Example 6»

Intheabovestep(2),adjustmentwasperformedsu chthat
the weight-average molecular weightofthe energyr aycurable
antistatic polymer (B) would be 3,000. A sheet for
semiconductor processing was manufactured in the sa me manner
asinExample 1 exceptthatthisenergyraycurable antistatic
polymer (B) was used.

[0120]

«Example 7»

Intheabovestep(2),adjustmentwasperformedsu chthat
the weight-average molecular weightofthe energyr aycurable
antistatic polymer (B) would be 1,000. A sheet for
semiconductor processing was manufactured in the sa me manner
asinExample 1 exceptthatthisenergyraycurable antistatic
polymer (B) was used.
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[0121]

«Example 8»

Asheetforsemiconductorprocessingwasmanufactu
the same manner as in Example 1 except that 95 mass
n-butyl acrylate and 5 mass parts of acrylic acid w
copolymerized in the above step (1).

[0122]

«Example 9»

Asheetforsemiconductorprocessingwasmanufactu
the same manner as in Example 1 except that 90 mass
n-butyl acrylate and 10 mass parts of 2-hydroxyethy
were copolymerizedinthe above step (1)and 0.2 ma
an isocyanate-based cross-linker (product name “BHS
availablefromTOYOCHEMCO.,LTD.)wereusedasthe
(C) in the above step (3).

[0123]

«Example 10»

Acopolymerwasobtainedbycopolymerizing40mass
of 2-ethylhexyl acrylate, 40 mass parts of ethyl ac
20 mass parts of 2-hydroxyethyl acrylate. This cop
reactedwith2-isocyanate ethylmethacrylatesotha
equivalenttothe hydroxygroupofthe 2-hydroxyeth
would be 80%, and an acrylic-based polymer (A3) was
having a side chain to which an energy ray curable
introduced (weight-average molecular weight: 600,00

[0124]

A coating solution of a pressure sensitive adhesiv
compositionwasobtainedthrough: mixing100massp
acrylic-based polymer (A3) having a side chain to w
energy ray curable group was introduced, 25 mass pa
energy ray curable antistatic polymer (B) as obtain
above step (2), 0.3 mass parts of 1-hydroxycyclohex
ketone (productname“IRGACURE 184”availablefrom

redin
parts of

ere

redin
parts of
lacrylate
ss parts of
8515”

cross-linker

parts
etate, and
olymerwas
titsmolar
ylacrylate
obtained,
group was
0).

artsofthe
hich an
rts of the
ed inthe
yl phenyl
BASFSE)as
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a photopolymerization initiator, and 0.05 mass part s of
1,3-bis(N,N '-diglycidylaminomethyl)cyclohexane(productname
“TETRAD-C” available from MITSUBISHI GAS CHEMICAL C OMPANY,
INC.)asacross-linker(C);sufficientlystirring themixture;
anddilutingthemixturewithmethylethylketone. Thiscoating
solution was used to manufacture a sheet for semico nductor

processing in the same manner as in Example 1.
[0125]

«Example 11»

Asheetforsemiconductorprocessingwasmanufactu redin
the same manner as in Example 1 except that a mixtu re of
trifunctional urethane acrylate and tetrafunctional urethane
acrylate (weight-average molecularweight: 5,000) w asusedas
the energy ray curable compound (A2) in the above s tep (3).

[0126]

«Example 12»

An acrylic-based polymer (Al) was prepared by

copolymerizing55masspartsof2-ethylhexylacryla te,30mass
parts of methoxypolyethylene glycol acrylate (produ ct name
“MPE400A"availablefromOsakaOrganicChemicallnd ustryLtd.),
and 15 mass parts of hydroxyethyl acrylate. The mo lecular
weight of this acrylic-based polymer (A1) was measu red using
amethodtobedescribedlater,andtheweight-aver agemolecular
weight was 600,000.

[0127]

A coating solution of a pressure sensitive adhesiv e
compositionwasobtainedthrough: mixing100massp artsofthe

above acrylic-based polymer (Al), 50 mass parts of

hexafunctional urethane acrylate (weight-average mo lecular
weight: 2,000)asanenergyray curablecompound (A 2),14mass
parts of the energy ray curable antistatic polymer (B) as
obtained in the step (2) of Example 1, 0.3 mass par ts of

1-hydroxycyclohexylphenylketone(productname®IR GACURE184”
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availablefromBASFSE)asaphotopolymerizationin
1.2 mass parts of an isocyanate-based cross-linker
name “BHS 8515” available from TOYOCHEM CO., LTD.)
cross-linker (C); sufficiently stirring the mixture
diluting the mixture with methyl ethyl ketone. Thi
solution was used to manufacture a sheet for semico
processing in the same manner as in Example 1.
[0128]
«Example 13»
An (Al) was

copolymerizing25masspartsof2-ethylhexylacryla

acrylic-based polymer prepared
parts of ethoxyethoxyethyl acrylate, and 15 mass pa

hydroxyethyl acrylate. = The molecular weight of thi
acrylic-based polymer (A1) was measured using a met
described later, and the weight-average molecular w
600,000.

[0129]

Asheetforsemiconductorprocessingwasmanufactu
the same manner as in Example 12 except that the ab
acrylic-based polymer (Al) was used as the acrylic-
polymer (Al).

[0130]
«Example 14»

An acrylic-based polymer (Al) was prepared
copolymerizing25masspartsof2-ethylhexylacryla
parts of methoxyethyl acrylate, and 15 mass parts o
hydroxyethyl acrylate.  The molecular weight of thi
acrylic-based polymer (Al) was measured using a met
described later, and the weight-average molecular w
600,000.

[0131]

Asheetforsemiconductorprocessingwasmanufactu

the same manner as in Example 12 except that the ab

itiator,and
(product
as a
; and
S coating

nductor

by
te,60mass

rts of

hod to be
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redin
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hod to be
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acrylic-based polymer (Al) was used as the acrylic- based
polymer (Al).

[0132]
«Comparative Example 1»

Asheetforsemiconductorprocessingwasmanufactu redin
the same manner as in Example 1 except that the gly cidyl

methacrylate was not reacted in the above step (2).

[0133]
Here,thepreviously-describedweight-averagemole cular
weight (Mw) is a polystyrene equivalent weight-aver age

molecular weight measured using the gel permeation

chromatography (GPC) (GPC measurement).

[0134]
«Exemplary Test 1» (Measurement of Surface Resistiv ity)

The sheet for semiconductor processing manufacture din
each of the examples and comparative example was cu tinto 100
mmx100 mm, which was used as a sample. Forthe sam ple, after
humidity conditioning was performed under 23°C and arelative
humidity of 50% for 24 hours, the release sheet was removed,
andthesurfaceresistivity ofthepressuresensiti veadhesive
surfacewasmeasuredatanappliedvoltageofl00V usingDIGITAL

ELECTROMETER (availablefromADVANTESTCORPORATION) . Results
are listed in Table 1.
[0135]
«Exemplary Test 2» (Evaluation of Wafer Contaminati on)
The release sheet was removed from the sheet for

semiconductor processing manufacturedineach ofth eexamples
and comparative example, and the pressure sensitive adhesive
layer was attached to and laminated on a silicon wa fer by
reciprocating once a roller of 5 kg to apply a load . After
stationarily placing this under 23°C and 50% RH for 24 hours,
ultraviolet (UV) ray irradiation (illuminance: 230 mW/cnd,

light amount: 190 mJ/cm %) was performed from the side of the
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base material of the sheetfor semiconductor proces sing. The
sheet for semiconductor processing was peeled off f rom a
laminate ofthe sheetforsemiconductorprocessing andsilicon
waferaftertheultravioletrayirradiationatape elspeedof
300mm/minandapeelangle of 180°, and thereafter the number
ofresidual substances (particles) of the maximumd iameter of
0.27 umormoreonthesiliconwaferwasmeasuredu singawafer
surface tester (product name “S6600” available from HITACHI
Engineering Co., Ltd.). Results are listed in Tabl e l.
[0136]

«Exemplary Test 3» (Evaluation of Chipping)

The release sheet was removed from the sheet for

semiconductor processing manufacturedineach ofth eexamples
and comparative example,anda6-inchsiliconwafer andaring
framefordicingwereattachedtotheexposedpress uresensitive
adhesive layer using a tape mounter (product name * Adwill
RAD-2500m/12”  available  from LINTEC  Corporation).
Subsequently,afterthesheetforsemiconductorpro cessingwas
cuttocorrespondtotheouterdiameterofthering frame,dicing
ofcuttingfromthesideofthesiliconwaferwasp erformedunder
theconditionbelowusingadicingapparatus(DFD-6 5lavailable
fromDISCOCorporation),andchipsof8mmsquarew ereobtained.
[0137]

<Dicing Condition>

-Thickness of wafer: 350 um

-Dicing apparatus: DFD-651 available from DISCO
Corporation

-Blade: NBC-2H 2050 27HECC available from DISCO
Corporation

-Width of blade: 0.025 to 0.030 mm

-Protruding amount of blade edge: 0.640 to 0.760 m m

-Rotation speed of blade: 30,000 rpm

-Cutting rate: 80 mm/sec
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-Depth of cutting into base material: 20 um

-Cutting water amount: 1.0 L/min

-Cutting water temperature: 20°C

[0138]

Among the obtained chips of 8 mm square, chips loc
in the vicinity of the center portion of the sheet
semiconductorprocessingwereusedtoobservewheth
(cracks of chip end portions) was present or absent
specifically, chips within an area defined by 50 ch
base material MD direction and 50 chips in the base
CD direction were observed using an electron micros
(product name “VHZ-100" available from KEYENCE CORP
magnification: x300). Crackshavingawidthordep
ormoreweredeterminedaschipping,andthenumber
counted. Results are listed in Table 1.

[0139]

[Table 1]

ated
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erchipping
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material
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Surface resistivity|Particles Chipping
(/01 [number] | [locations]
Example 1 1.7x10 ** 2 3
Example 2 1.2x10 *° 4 1
Example 3 5.1x10 *° 18 16
Example 4 1.5x10 ° 74 49
Example 5 7.3x10 ** 12 1
Example 6 9.8x10 *° 54 5
Example 7 8.1x10 *° 128 8
Example 8 1.6x10 ** 17 4
Example 9 5.6x10 -t 5 6
Example 10 7.1x10 ** 10 2
Example 11 7.1x10 18 5
Example 12 6.8x10 ° 14 7
Example 13 1.4x10 *° 15 6
Example 14 3.1x10 ° 11 7
Comparative Example 1 3.5x10 ** 1546 9

[0140]

As apparent from Table 1, each of the sheets for
semiconductorprocessingoftheexampleshassuffic ientlysmall
surface resistivity, which exhibits an excellent an tistatic
property,andalsohasasmallnumberofparticles onthewafer,
which means suppressed contamination. Moreover, th e
occurrence of chippings is suppressed by reducing t he
compoundingamountoftheenergyraycurableantist aticpolymer
(B).

[Industrial Applicability]

[0141]

The sheetfor semiconductor processing accordingt othe
present invention can be suitably used in a manufac turing
processforsemiconductorwafersandchipsinwhich thepeeling

charge can be problematic.
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[Description of Reference Numerals]
[0142]

1... Sheet for semiconductor processing

2... Base material

3... Pressure sensitive adhesive layer
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[Name of Document] Claims
[Claim 1]

A sheet for semiconductor processing, the sheet

comprising a base material and a pressure sensitive
layer laminated on at least one surface of the base

the pressure sensitive adhesive layer being formed
pressure sensitive adhesive composition, the pressu
sensitive adhesive composition containing a polymer
saltandanenergyray curable groupandan energy
pressuresensitiveadhesivecomponent(excludingth
[Claim 2]

The sheet for semiconductor processing as recited
claim 1, wherein a content of the polymer in the pr
sensitive adhesive composition is 0.5 to 65 mass%.

[Claim 3]

The sheet for semiconductor processing as recited
claimlor2,whereinaweight-average molecularwe
polymer is 500 to 200,000.

[Claim 4]

Thesheetforsemiconductorprocessingasrecited
oneofclaims1to3,whereinthe polymerhasa(me
group as the energy ray curable group.

[Claim 5]

Thesheetforsemiconductorprocessingasrecited

oneofclaims1to4,whereinacontentoftheener

adhesive
material,
ofa
re
having a
ray curable

epolymer).

in

essure

ightofthe

inany

th) acryloyl

inany

gyraycurable

group per aunit mass of the polymeris 5x10 ©t02x10 ~*mol/g.

[Claim 6]
Thesheetforsemiconductorprocessingasrecited

one of claims 1to 5, wherein the energy ray curabl

sensitiveadhesivecomponentcontainsanacrylic-ba

without energy ray curability and an energy ray cur

compound.

[Claim 7]

inany
e pressure
sedpolymer
able
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Thesheetforsemiconductorprocessingasrecited
one of claims 1to 5, wherein the energy ray curabl
sensitiveadhesivecomponentcontainsanacrylic-ba
having a side chain to which an energy ray curable
introduced.

[Claim 8]

Thesheetforsemiconductorprocessingasrecited
one of claims 1to 7, wherein the energy ray curabl
sensitive adhesive component contains a cross-linke
[Claim 9]

Thesheetforsemiconductorprocessingasrecited
oneofclaims1to8,whereinthesaltisaquatern
salt.

[Claim 10]

The sheet for semiconductor processing as recited

claim 6 or 7, wherein the acrylic-based polymer has

bond at a side chain.

inany

e pressure
sedpolymer
group is

inany
e pressure

r.
inany

aryammonium

in

an ether



