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[Name of Document] Description

[Titleofinvention] DICINGSHEET,METHODFORPROD UCINGDICING
SHEET, AND METHOD FOR PRODUCING MOLD CHIPS

[Technical Field]

[0001]

Thepresentinventionrelatestoadicingsheetus edwhen
dicingamold package suchasasemiconductorpacka geinwhich
apluralityofchip-likecomponentssuchassemicon ductorchips
is sealed with resin. The present invention also r elates to
amethodforproducing the above dicingsheetanda method for

producing mold chips using the above dicing sheet.
[Background Art]
[0002]

Components in which chip-like components such as

semiconductorchipsaresealedwithresin(referred toas“mold
chips”inthe presentdescription) may ordinarily b e produced
in the following manner when the chip-like componen ts to be

sealed are, for example, semiconductor chips.

[0003]

First,semiconductorchipsareplacedonrespectiv ebases
of a collected body, such as a TAB tape, whichis c onfigured
such that a plurality of the bases is connected in series or
inamatrixform,andthesesemiconductorchipsare collectively
sealed with resinto obtain an electronic component collected
body (referred to as a “semiconductor package”int he present

description).

[0004]

Then, a pressure sensitive adhesive sheet comprisi ng a
basefilmandapressuresensitiveadhesivelayer( referredto
asa“dicingsheet”inthe presentdescription)is attachedto
one surface of the semiconductor package thereby to fix the
semiconductorpackagetothedicingsheet. Thisse miconductor

packagefixedtothedicingsheetiscutandsepara ted(diced)
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into individual pieces and a member is thus produce
apluralityofmoldchipsiscloselydisposedonth
(dicing step).

[0005]

The pressure sensitive adhesive layer of adicing
may ordinarily be designed such that the pressure s
adhesion property ofthe pressure sensitive adhesiv
anadherendsurfaceisreducedbyaspecificstimul
example, irradiation with energy rays may be employ
specific stimulation. Thus, a step is involved in
dicing sheet is irradiated with energy rays to redu
pressuresensitiveadhesionpropertyofthepressur
adhesivelayertoanadherendsurfacebeforethefo
are performed.

[0006]

Subsequently, if necessary, the dicing sheet of th
membermaybeexpanded (elongatedinadirectionor
inthemainsurface)toincreasethespacebetween
disposed on the dicing sheet (expanding step).

[0007]

The mold chips thus separated from one another on
dicing sheet are individually picked up to depart f
dicing sheet (pickup step) and transported to the n
In this operation, the above step for reducing the
sensitiveadhesionpropertyofthepressuresensiti
layertothe surfaces ofthe mold chipsisinvolved
allow the pickup to easily be performed.

[0008]

In the dicing step among the series of steps, the

semiconductorpackageandthemoldchipsobtainedb
semiconductorpackagearerequiredtomaintainast
fixed on the dicing sheet. To this end, it is pref

the pressure sensitive adhesive layer of the dicing
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haveahighpressuresensitiveadhesionpropertyto thesurface
ofthesemiconductorpackageandthesurfacesofth emoldchips
before the irradiation with energy rays.

[0009]

Here, when an adherend for the dicing sheet is a

semiconductor package, the adherend surfaceisordi narily the
surfaceofthesealingresinandirregularitieson theadherend
surface tend to be larger than those in a case in w hich the
adherend is a semiconductor wafer. Accordingly, if a dicing
sheetforasemiconductorwaferastheadherendis divertedto
adicingsheettobeusedintheabovestepsfora semiconductor
package,theabovepressuresensitiveadhesionprop ertytothe
adherend surface will be insufficient and troubles may occur
that, whenthe semiconductor packageiscutintomo Idchipsin
the dicing step, some of the mold chips are release d and fly
away from the dicing sheet. Hereinafter, such trou bles
occurring in the dicing step are referred to as “ch ip fly.”

[0010]

Forthepurposeofreducingthepossibilityofocc urrence
ofthismoldchipfly,asdescribedinPatentLiter aturel,for
example,thepressuresensitiveadhesivelayerofa dicingsheet
maybeconfiguredtocontainaresinmaterialfori mprovingthe
pressure sensitive adhesion property to an adherend surface
before irradiation with energy rays (sucharesinm aterialis
referredtoasa‘“tackifierresin’inthepresentd escription).

[Prior Art Literature]
[Patent Literature]
[0011]
[Patent Literature 1] JP2005-229040A
[Summary of the Invention]
[Problems to be solved by the Invention]
[0012]
A rosin-based material commonly used as the tackif ier
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resinisamaterial thatis preferredinviewofen

pressuresensitiveadhesionpropertyofthepressur

adhesive layer to an adherend surface. However, de

studies by the presentinventors have revealed that
pressuresensitiveadhesivelayercontainsamateri

atackifierresin,whichhasarelativelylowmolec

the pickup step may not be appropriately performed.

Specifically, troublesmayoccurthatthe moldchip
picked up in the pickup step. Hereinafter, such tr
occurring in the pickup step are collectively refer
“pickup failure.”

[0013]

In addition, the dicing step may be required to ha

reducedpossibilityoftheoccurrenceofaso-calle
residue”inwhichsubstancescomposedofthepressu
adhesivelayerofadicingsheet,etc.,areattache
chips obtained by dividing the mold package into in
pieces. If such an adhesive residue occurs, the ha
abilityofthemoldchipsmaydeteriorateduringth
and subsequent steps. In the present description,
adhesiveresidueispositionedasoneoftroublesi
step.
[0014]
Anobjectofthepresentinventionistoprovidea
sheetthathasareducedpossibilityofoccurrence
(specific examples of such troubles include the chi
adhesive residue, and pickup failure) in both the d
and the pickup step. Another object of the present
is to provide a method for producing the dicing she
anotherobjectofthe presentinventionisto provi
for producing mold chips using the dicing sheet.
[Means for solving the Problems]
[0015]
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The present invention provided to achieve the abov e
objects is as follows.

[0016]

(1)Adicingsheetcomprisingabasefilmandapr essure
sensitive adhesive layer laminated on atleastone surface of
the base film, the pressure sensitive adhesive laye r being
formed of a pressure sensitive adhesive composition that
contains an acrylic-based polymer (A) having an ene rgy ray
polymerizable group and a reactive functional group and an
isocyanate-based crosslinker (B) capable of a cross linking
reactionwiththereactivefunctionalgroup,theac rylic-based

polymer (A) being obtained by a reaction between an

acrylic-basedpolymer(Al)havingthereactivefunc tionalgroup
and an isocyanate-based compound (A2) having the en ergy ray
polymerizable group under presence of an organometa llic
catalyst (C) that contains at least one of titanium and
zirconium, the pressure sensitive adhesive layer ha ving a
storage elastic modulus at 23°C of 50 kPa or more a nd 80 kPa
orlessbeforeirradiationwithenergyraysand5.0 MPaormore
after irradiation with energy rays, the pressure se nsitive
adhesive layer having a thickness of less than 20 u m, the
pressuresensitiveadhesivelayerhavingasurface ofwhichan
energy amount before irradiation with energy raysi s0.1mJ/5
mnp or more and 0.8 mJ/5 mm ¢ orless, the energy amount being
measured using probetackunderaconditioninwhic hapeeling
speedischangedtolmm/minuteinamethodasdesc ribedinJIS
Z0237:1991.

[0017]

(2)Thedicingsheetasdescribedintheabove(1) wherein
thestorageelasticmodulusofthepressuresensiti veadhesive
layerat23°Cis 500 MPaorlessafterirradiation withenergy
rays.

[0018]
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(3)Thedicingsheetasdescribedintheabove(1)

or(2),

wherein a mass ratio of a monomer (ml) that gives a

constitutionalunithavingthereactivefunctional
acrylic-based polymer (Al) to a total monomer that
acrylic-based polymer (Al) is 5 mass% or more and 3
less,andauseamountofthecompound(A2)inthe
formingtheacrylic-basedpolymer(A)is0.4equiva
and 0.9 equivalent or less to the monomer (m1).

[0019]

(4)Thedicingsheetasdescribedinanyoftheab
to (3), wherein the organometallic catalyst (C) inc
zirconium-containing chelate compound.

[0020]

(5)Thedicingsheetasdescribedinanyoftheab
to(4),wherein,whenthedicingsheetisused,ar
surfaceofasemiconductorpackageinwhichasemic
is sealed with resin is attached to a surface of th
sensitive adhesive layer opposite to the base film.

[0021]

(6) A method for producing a dicing sheet comprisi
basefilmandapressuresensitiveadhesivelayerl
at least one surface of the base film, the method c
atleast one of: a step of obtaining the dicing she
coating the one surface of the base film with a pre
sensitive adhesive composition and forming the pres
sensitive adhesive layer from the obtained coating
pressure sensitive adhesive composition containing
acrylic-based polymer (A) having an energy ray poly
group and areactive functional group and anisocya
crosslinker (B) capable of a crosslinking reaction
reactive functional group; and a step of obtaining
sheetthroughcoatingareleasesurfaceofareleas

the pressure sensitive adhesive composition, formin
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pressure sensitive adhesive layer from the obtained
film,andattachingasurfaceofthepressuresensi
layerontherelease sheettotheone surfaceofth

the surface of the pressure sensitive adhesive laye
opposite to a side facing the release sheet, the di
beingobtainedinastateinwhichthereleaseshee
toasurfaceatasideofthepressuresensitivead
whereintheacrylic-basedpolymer(A)isobtainedb
between an acrylic-based polymer (Al) having the re
functional group andanisocyanate-based compound (
the energy ray polymerizable group under presence o
organometallic catalyst (C) that contains at least
titaniumandzirconium,amassratioofamonomer(
aconstitutional unithaving the reactive functiona

the acrylic-based polymer (Al) to a total monomer t
theacrylic-based polymer (Al)is5mass% ormore a

orless, ause amountofthe compound (A2)inther
formingtheacrylic-basedpolymer(A)is0.4equiva

and 0.9 equivalent or less to the monomer (m1), the
sensitive adhesive layer has a thickness of less th

the pressure sensitive adhesive layer has a storage
modulus at 23°C of 50 kPa or more and 80 kPa or les
irradiation with energy rays and 5.0 MPa or more af
irradiation with energy rays, and the pressure sens
adhesive layer has a surface of which an energy amo
irradiation with energy rays is 0.1 mJ/5 mm

mJ/Smmorless,the energyamountbeingmeasuredusing pr

tack under a condition in which a peeling speed is
1 mm/minute in a method as described in JIS Z0237:1
[0022]

(7) A method for producing mold chips, comprising:

attachingasurfaceatasideofthepressuresensi
layer ofthe dicing sheetas describedinany ofth
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to(5)toaresinsealingsurfaceofamoldpackage
themold package onthedicingsheetintoindividua
obtain a plurality of mold chips.

[Advantageous Effect of the Invention]

[0023]

According to the present invention, there are prov
adicingsheetthathasareduced possibility ofoc
troublesinanyofthedicing step, expandingstep,
step and a method for producing the dicing sheet.
suchadicingsheetcanbeusedtherebytoproduce
mold chips at low cost.

[Mode(s) for Carrying out the Invention]

[0024]

Embodiments of the present invention will be descr
hereinafter.

1. Dicing Sheet

Thedicingsheetaccordingtoanembodimentofthe
invention comprises a base film and a pressure sens
adhesive layer.

[0025]

(1) Base Film

Constitutionalmaterialsforthebasefilmofthe
sheetaccordingtothepresentembodimentarenotp
limited, provided that the base film does not fract
pickup step and other steps. The base film may ord
composedofafilmthatcomprisesaresin-basedmat
primary material. Specific examples of the film in
polyolefin-basedfilmsuchaslow-density polyethyl
film, linear low-density polyethylene
high-density polyethylene (HDPE) film and other pol
films,polypropylenefilm,polybutenefilm,polybut
polymethylpentene film, ethylene-norbornene copolym
andnorborneneresinfilm; polyvinyl chloride-based

(LLDPE) film,

;andcutting
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as polyvinylchloride film and vinyl chloride copol ymer film;
polyester-based film such as polyethylene terephtha late film
and polybutylene terephthalate film; polyurethane f iim;
polyimide film; ionomer resin film; ethylene-based copolymer

film such as ethylene-vinyl acetate copolymer film,

ethylene-(meth)acrylic acid copolymer film and
ethylene-(meth)acrylic ester copolymer film; polyst yrene
film; polycarbonate film; fluorine resin film; and films in
which hydrogenated products and modified products o f these
resins are used as the primary materials. There ma y also be
used a crosslinked film and copolymer film thereof. Onetype
ofthe above base film may be solely used, oralam inated film
comprisingacombinationoftwo ormoretypesthere ofmayalso
be used. The “(meth)acrylic acid” as used in the p resent
descriptionmeansbothacrylicacidandmethacrylic acid. The

same applies to other similar terms.

[0026]

Thebasefilm,ofwhichthe primarymaterialisth eabove
resin-basedmaterial, mayalsocontainvariousaddi tives,such
ascolorant,fireretardant, plasticizer, antistati c,glidant
andfiller. Examplesofthe colorantinclude pigme nt,suchas
titaniumdioxideandcarbonblack,andvariousdyes . Examples
ofthefillerinclude organicmaterialsuchasmela mineresin,
inorganic material such as fumed silica, and metal- based
materialsuchasnickelparticle. Thecontentofs uchadditives
isnot particularly limited, butmay have to be wit hinarange
in which the base film exhibits a desirable functio nanddoes

not lose desirable flathess and/or flexibility.

[0027]

Whenultravioletraysareusedasenergyrayswith which
thepressuresensitiveadhesivelayerisirradiated tobecured,
the base film may preferably have transparency to t he

ultraviolet rays. When electron rays are used as t he energy
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rays, the base film may preferably have transparenc y to the
electron rays.

[0028]

The thickness of the base filmis not limited, pro vided
thatthedicingsheetcanfunctionappropriatelyin eachofthe
previously-described steps. The thickness may pref erably be
within arange of 20 to 450 um, more preferably 25 to 200 pm,
and patrticularly preferably 50 to 150 um.

[0029]

The fracture elongation of the base filmin the pr esent
embodiment may preferably be 100% or more and parti cularly
preferably 200% or more and 1,000% orlessas aval ue measured
at 23°C and a relative humidity of 50%. The base f ilm having
afractureelongationof100%ormoreasdescribed aboveisless
likely to fracture even when the expanding stepis performed,
and mold chips formed by cutting a mold package can be easily
separated from one another. The fracture elongatio n as
referred to herein is an elongation percentage of t he length
of atest piece when the test piece fracturesto th e original
length in a tensile test in accordance with JIS K71 61:1994.

[0030]

The tensile stress at a strain of 25% of the base film
in the present embodiment, which is measured by a t est in
accordance with JIS K7161: 1994, may preferably be 5N/10 mm
ormoreand 15N/10 mm orless, and the maximumten sile stress
may preferably be 15 MPa or more and 50 MPa or less . If the
tensilestressatastrainof25%islessthan5N/ 10mmand/or
the maximumtensile stressislessthan 15 MPa, the n,whenthe
dicing sheet s fixed to a ring frame after a mold package is
attachedtothedicingsheet, the basefilmmayloo senbecause

of its yielding property, which may cause errors in
transportation. If, onthe other hand, the tensile stress at
a strain of 25% exceeds 15 N/10 mm and/or the maxim umtensile
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stressexceeds50MPa,aproblemmaypossiblyoccur
thedicingsheetitselfisreleasedfromtheringf
theload addedtothe dicing sheetislargewhenth
stepisperformed. Thefractureelongation,thete
atastrainof25%andthemaximumtensilestressi
invention refer to values as measured in the longit
direction of the base film.

[0031]
(2) Pressure Sensitive Adhesive Layer

As will be described below, the pressure sensitive

adhesive layer of the dicing sheet according to the
embodimenthasathicknessoflessthan20pumandp
properties such as a storage elastic modulus and is
a pressure sensitive adhesive composition that cont
acrylic-based polymer (A) having an energy ray poly
group and areactive functionalgroup andanisocya
crosslinker (B) capable of a crosslinking reaction
reactive functional group.

[0032]
(2-1) Thickness

The thickness of the pressure sensitive adhesive |
ofthedicingsheetaccordingtothepresentembodi
than 20 um. When the thickness of the pressure sen
adhesivelayerislessthan20um,theadhesiveres
likely to occur and the possibility of occurrence o
can be reduced in the dicing step. The possibility
occurrence oftroublesinthe pickup step mayalso
In particular, if the dicing step is carried out to
mold package into individual mold chips, but the ir
withenergyraysisperformedafteralongperiodo
30days), the possibility of occurrence of pickup f
be high when the thickness of the pressure sensitiv
layeris20 umor more becausethe pressure sensiti
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property of the pressure sensitive adhesive layer t
surfaces of mold chips becomes excessively high and
pressure sensitive adhesive property is not appropr
reduced even after being irradiated with energy ray
dicingsheetaccordingtothepresentembodiment,t
ofthepressuresensitiveadhesivelayerislessth
therefore, the possibility of occurrence of such tr
the pickup step can be stably reduced. The thickne
pressuresensitiveadhesivelayerofthedicingshe
tothepresentembodimentmaypreferablybel7umo
preferably 13umorless, and particularly preferab
less. Inviewofstablyrealizingthatthe pressur
adhesive layerhasanappropriate pressure sensitiv
propertytoanadherendsurface, thethicknessoft
sensitive adhesive layer may preferably be 2 umor
preferably 4 um or more, and particularly preferabl
more. The mostpreferredthickness ofthe pressure
adhesive layer is therefore 5 um or more and 10 um

[0033]
(2-2) Storage Elastic Modulus

The storage elastic modulus at 23°C of the pressur
sensitive adhesive layer of the dicing sheet accord
present embodiment before irradiation with energy r
(referred alsoto as an “elastic modulus beforeirr
is 50 kPa or more and 80 kPa or less.

[0034]

Whentheelasticmodulusbeforeirradiationiswit
aboverange, materialsthatconstitute the pressure
adhesive layer before irradiation with energy rays
likely to getinto arecessed partonthe surface o
resinofthemoldpackageasanadherendsurfacefo
sensitiveadhesivelayer,andthepickupfailurema

occur. Moreover, whenthe elasticmodulus beforei

o the
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is within the above range, the pressure sensitive a

propertyofthepressuresensitiveadhesivelayert

surfaceisappropriateandthechipflyislesslik

Inviewofmorestablyreducingthepossibilitytha

failure and the chip fly occur, the elastic modulus

irradiationmay preferablybe 50kPaormoreand 75

and more preferably 50 kPa or more and 70 kPa or le

[0035]

The storage elastic modulus at 23°C of the pressur

sensitive adhesive layer of the dicing sheetaccord

presentembodimentafterirradiationwithenergyra

alsoto as an “elastic modulus after irradiation”)

or more.
[0036]

Whentheelastic modulusafterirradiationis5.0

more,materialsthatconstitutethepressuresensit

layerafterirradiationwithenergyraysarelessl|

into a recessed part on the surface of a sealing re

mold packageasanadherendsurfaceforthe pressur

adhesive layer, and the pickup failure may not read

Inview of more stably reducing the possibility of

of the pickup failure, the elastic modulus after ir

maypreferablybel0MPaormore,morepreferablyl

and particularly preferably 20 MPa or more.

[0037]

Materials that constitute the pressure sensitive

adhesive layer may getinto arecessed partonthe

asealingresin ofthe mold package asanadherend

the pressure sensitive adhesive layer. Such materi

required to be separated from the above recessed pa

pickup step. Inaddition, even if such materials f

the aboverecessed part, the fractured materials ar

not to disturb the pickup operation.
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realizing such requirements, the elastic modulus af ter
irradiationmay preferablybe 800 MPaorless, more preferably
700 MPa or less, further preferably 500 MPa or less , and
particularly preferably 200 MPa or less.

[0038]

(2-3) Tack Value

Thepressuresensitiveadhesivelayerofthedicin gsheet
according to the presentembodiment has a surface o fwhichan
energy amount before irradiation with energy raysi s0.1mJ/5
mnpormoreand0.8mJ/5mm porless. Theenergyamountbefore
irradiationwithenergyrays(referredalsotoasa “tackvalue”
inthe presentdescription)ismeasuredusingprobe tackunder
aconditioninwhichapeeling speedis changedto 1 mm/minute
inamethodasdescribedinJISZ0237:1991. Theta ckvalueis
obtainedasanaccumulatedvalueofapeakthatis measuredfrom
thestartoftesttorelease ofthe probe. Whenth etackvalue
is within the above range, the occurrence of chip f ly can be
suppressed. In view of more stably reducing the po ssibility
of occurrence of the chip fly, the tack value may p referably
be 0.13 mJ/5 mm ¢ or more and 0.75 mJ/5 mm ¢ or less, more
preferably 0.15mJ/5mm pormoreand0.7mJ/5mm porless,and
particularlypreferably0.18mJ/5mm pormoreand0.65mJ/5mm ®
or less.

[0039]

(2-4) Acrylic-based Polymer (A)

The pressure sensitive adhesive compositionforfo rming
the pressure sensitive adhesive layer of the dicing sheet
accordingtothe presentembodimentcontainsanacr ylic-based
polymer (A) that has an energy ray polymerizable gr oup and a
reactive functional group. The acrylic-based polym er(A)is
an acrylic-based polymer that includes, as a unit t hat
constitutes its skeleton, a constitutional unit bas ed on an

acrylic-based compound having the energy ray polyme rizable



10

15

20

25

30

15

group and the reactive functional group. The acryl ic-based
polymer(A)maybeahomopolymerobtainedbypolyme rizationof
one type of monomer or may also be a copolymer obta ined by
polymerization of a plurality of types of monomers. In view
ofeasycontrolofphysicalpropertiesandchemical properties
of the polymer, the acrylic-based polymer (A) may p referably

be a copolymer.

[0040]

The polystyrene equivalent weight-average molecula r
weight(Mw)ofthe acrylic-basedpolymer(A) may pr eferablybe
10,000 to 2,000,000. Such an acrylic-based polymer (A)
exhibitsaneffectofmaintainingthe cohesive prop ertyofthe
pressure sensitive adhesive layer as a general func tion of a
pressure sensitive adhesive primary agent. Suchan effectis
enhanced as the molecular weight increases. Howeve r, if the
molecular weight of the acrylic-based polymer (A) i s unduly
large, the pressure sensitive adhesive layer may be difficult
to be thin when produced. Thus, the polystyrene eq uivalent
weight-average molecular weight (Mw) of the acrylic -based
polymer (A) may more preferably be 100,000t0 1,500 ,000. The
glass-transition temperature Tg of the acrylic-base d polymer
(A)maypreferablybewithinarangeof—70°Cto30 °Candfurther
preferably within a range of —60°C to 20°C. In the present
description, the polystyrene equivalent weight-aver age
molecularweight(Mw)referstoapolystyreneequiv alentvalue
as measured by a gel permeation chromatography (GPC ) method.

[0041]

The reactive functional group of the acrylic-based
polymer (A) is a functional group capable of a cros slinking
reaction with an isocyanate-based crosslinker (B) w hich will
bedescribedlater. Examplesofthereactivefunct ionalgroup
include a hydroxyl group, carboxyl group, and amino group.

Amongthese,thehydroxylgroupmaybepreferredas thereactive
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functional group ofthe acrylic-based polymer (A) b ecausethe
hydroxyl group has high reactivity with the isocyan ate group
of the isocyanate-based crosslinker (B).

[0042]

The type of the energy ray polymerizable group of the
acrylic-based polymer (A) is not particularly limit ed.
Specificexamplesthereofincludeafunctionalgrou phavingan
ethylenic unsaturated bond, such as a vinyl group a nd
(meth)acryloyl group. In view of excellent polymer ization
reactivity, the energyray polymerizable group may preferably
beafunctionalgrouphavinganethylenicunsaturat edbondand,
inparticular,a(meth)acryloylgroupmaybemorep referredfrom
theviewpointofthehighreactivitywhenirradiate dwithenergy
rays.

[0043]

Examples of the energy rays for reacting the energ yray
polymerizablegroupincludeionizingradiation,tha tis,X-rays,
ultraviolet rays, electron rays or the like. Among these,
ultravioletrays may be preferred because theintro duction of

irradiation equipment is relatively easy.

[0044]

Whenultravioletraysareusedastheionizingrad iation,
near-ultraviolet rays including rays of wavelengths of about
200to380nmmaybeusedinviewofeasymanagemen t. Theamount
ofultravioletraysmaybeappropriatelysetinacc ordancewith
the type of the energy ray polymerizable group of t he
acrylic-based polymer (A) and the thickness of the pressure
sensitive adhesive layerand may ordinarily be abou t50t0 500
mJ/cm?, preferably 100 to 450 mJ/cm 2 and more preferably 150

to 400 mJ/cm 2. The illuminance of ultraviolet rays may
ordinarilybeabout50to500mW/cm 2 preferably100to450mW/cm
and more preferably 150 to 400 mW/cm 2. The ultraviolet ray
sourceisnotparticularlyrestricted,andexamples thereofto
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be used include a high-pressure mercury lamp and me
lamp.

[0045]

When electron rays are used as the ionizing radiat
theacceleratingvoltagemaybeappropriatelyseti
with the type of the energy ray polymerizable group
acrylic-based polymer (A) and the thickness of the
sensitiveadhesivelayerandmaypreferablybeabou
kVingeneral. Theamountofirradiatedraysmayb
arange in which the reaction of the energy ray pol
groupoftheacrylic-basedpolymer(A)appropriatel
which may ordinarily be selected withinarange of
krad. Theelectronraysourceisnotparticularly
and examples thereof to be used include various ele
accelerators, such as of Cockcroft-Waltontype, Van
type, resonance transformer type, insulated core tr
type, linear type, dynamitron type, and high-freque

[0046]

The acrylic-based polymer (A) is obtained by area
between an acrylic-based polymer (Al) having the re
functionalgroup andanisocyanate-based compound (
the energy ray polymerizable group under the presen
organometallic catalyst (C) that contains at least
titanium and zirconium. Such reaction under the pr
the organometallic catalyst(C) allowsthe pressure
contains  the

adhesive  composition,  which

acrylic-based polymer (A), to form a pressure sensi

adhesive layerthathas an appropriate elastic modu
irradiation and an appropriate tack value.

[0047]
(2-4-1) Acrylic-based Polymer (Al)

The acrylic-based polymer (Al) is an acrylic-based

polymerthathasthepreviously-describedreactive

obtained

tal halide
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naccordance
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group. The mass ratio of a monomer (ml) that gives
constitutionalunithavingthereactivefunctional

acrylic-based polymer (Al) to a total monomer that
acrylic-based polymer (A1) may preferably be 5 mass

and 30 mass% or less. Satisfying the above conditi
massratioallowsthepressuresensitiveadhesivec
whichcontainstheacrylic-basedpolymer(A)obtain
acrylic-based polymer (Al), to form a pressure sens
adhesive layerthathas anappropriate elastic modu
irradiationandanappropriatetackvalue. Theabo

may preferably be 7 mass% or more and 25 mass% or |

preferably 10 mass% or more and 20 mass% or less, a

particularly preferably 12 mass% ormoreand 17 mas

[0048]

Monomersforformingtheacrylic-basedpolymer(Al
be described as specific examples when the acrylic-
polymer (Al) has a hydroxyl group as the reactive f
group.

[0049]

Examples of a monomer that can be a raw material f
formingtheacrylic-basedpolymer(Al)havingahyd
asthe above (suchamonomer may also bereferredt
material monomer” in the present description) inclu
acrylic-based monomer having a hydroxyl group (refe
a‘hydroxyacrylic-basedmonomer”)inthepresentd
a non-acrylic-based monomer having a hydroxyl group
acrylic-based monomer having no hydroxyl group, and
non-acrylic-based monomer having no hydroxyl group.
acrylic-basedpolymer(Al)havingahydroxylgroup
among the above raw material monomers, a constituti
originatedfromatleastonetype ofthe hydroxyac
monomerandtheacrylic-basedmonomerhavingnohyd
so thatthe polymer will be an acrylic-based polyme

groupofthe
gives the
% or more
on of the
omposition,
edfromthe
itive
lus before
vemassratio
ess, more
nd

s%orless.

Ywill
based

unctional

or
roxylgroup
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alsoincludeaconstitutionalunitoriginatedfrom atleastone
type of the hydroxy acrylic-based monomer and the
non-acrylic-based monomer having a hydroxylgroup s othatthe
polymer (A1) will have a hydroxyl group.

[0050]

Specific examples of the hydroxy acrylic-based mon omer
include (meth)acrylate having a hydroxyl group, suc h as
2-hydroxyethyl (meth)acrylate, 2-hydroxypropy!
(meth)acrylate,andN-methylolacrylamide. Specifi cexamples
of the non-acrylic-based monomer having a hydroxyl group
include hydroxy vinyl acetate. In view of enhancin g the
handling property and making it easy to adjust the physical
properties of the pressure sensitive adhesive layer , the
acrylic-based polymer having a hydroxyl group may p referably
include a constitutional unit originated from the h ydroxy
acrylic-basedmonomer. Suchamonomerhavingahyd roxylgroup
maypreferablyhaveonlyonehydroxylgroupbecause inthiscase
it is easy to control the abundance of the energy r ay
polymerizable groups in the acrylic-based polymer ( A).

[0051]

Specificexamplesoftheacrylic-basedmonomerhav ingno
hydroxylgroup,amongtheaboverawmaterialmonome rs,include
(meth)acrylic acid, (meth)acrylic ester, and deriva tives
thereof (such as acrylonitrile). Specific examples of the
(meth)acrylic ester include: (meth)acrylate having a
chain-like skeleton, such as methyl (meth)acrylate, ethyl
(meth)acrylate, propyl (meth)acrylate, butyl (meth) acrylate
and 2-ethylhexyl (meth)acrylate; (meth)acrylate hav ing a
cyclic skeleton, such as cycloalkyl (meth)acrylate, benzyl
(meth)acrylate, isobornyl (meth)acrylate, dicyclope ntanyl
(meth)acrylate, dicyclopentenyl (meth)acrylate,
dicyclopentenyl oxyethyl (meth)acrylate, tetrahydro furfuryl

(meth)acrylate and imide acrylate; and (meth)acryla te having
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areactive functional group other than a hydroxyl g roup, such
as glycidyl (meth)acrylate and N-methylaminoethyl

(meth)acrylate. When the acrylic-based monomer hav ing no
hydroxyl group is alkyl (meth)acrylate, the carbon number of
the alkyl group may preferably be within a range of 1to 18.
Examples of the non-acrylic-based monomer having no hydroxyl
group include olefin such as ethylene and norbornen e, vinyl

acetate, and styrene.
[0052]
(2-4-2) Isocyanate-based Compound (A2)

Theisocyanate-basedcompound(A2)isacompoundt hathas
an energy ray polymerizable group and can have an i socyanate
group when reacting with the reactive functional gr oup ofthe
acrylic-based polymer (Al). Examples of such an
isocyanate-based compound include a compound having an
isocyanate group, acompound having ablockisocyan ate group,
abiuretproductandisocyanurate productofacomp oundhaving
anisocyanate group, and a modified product such as an adduct
product that is a reaction product of a compound ha ving an
isocyanate group and a non-aromatic low molecule ac tive

hydrogen-containing compound such as ethylene glyco l,

trimethylol propane and castor oil.

[0053]

Specificexamplesoftheisocyanate-based compound (A2)
include (meth)acryloyl oxyethyl isocyanate. Specif ic
examplesoftheisocyanate-basedcompound(A2)furt herinclude
a reaction product of (meth)acrylate in which at le ast one
hydroxyl group remains and a polyisocyanate compoun d. Among
these, an isocyanate compound having only one energ y ray
polymerizable group may be preferred because it is easy to
control the abundance of the energy ray polymerizab le groups
intheacrylic-based polymer (A), and (meth)acryloy loxyethyl

isocyanate may more preferred.
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[0054]

Inareactionforformingtheacrylic-basedpolyme
the use amount of the compound (A2) may preferably
equivalent or more and 0.9 equivalent or less to th
(m1)oftheacrylic-basedpolymer(A). Whentheab

r(A),
be 0.4
€ monomer

ovecondition

oftheuseamountofthecompound(A2)issatisfied thepressure
sensitive adhesive composition, which contains the
acrylic-based polymer (A) obtained from the acrylic -based
polymer(Al)andtheisocyanate-basedcompound(A2) ,canavoid
troublesinthattheobtainedpressuresensitivead hesivelayer
isexcessivelycuredaftertheirradiationwithene rgyraysand
that the pressure sensitive adhesive property to an adherend
surfaceisinsufficientlyreducedevenbytheirrad iationwith
energyrays. Consequently,chipscanbeeasilypic kedupfrom
the dicing sheet. The above use amount of the comp ound (A2)
to the monomer (m1) may preferably be 0.4 equivalen t or more
and0.8equivalentorless, more preferably0.45eq uivalentor
more and 0.75 equivalentorless, and particularly preferably
0.5 equivalent or more and 0.7 equivalent or less.

[0055]
(2-5) Isocyanate-based Crosslinker (B)

In the present description, the “isocyanate-based
crosslinker” collectively refers to polyisocyanate compounds
that have crosslinking property. Specific examples include:
aromatic polyisocyanate, such as tolylene diisocyan ate,
diphenylmethane diisocyanate and xylylene diisocyan ate;
alicyclic isocyanate compounds, such as
dicyclohexylmethane-4,4'-diisocyanate, bicyclohepta ne
triisocyanate, cyclopentylene diisocyanate, cyclohe xylene
diisocyanate, methylcyclohexylene diisocyanate and
hydrogenated xylylene diisocyanate; acyclic aliphat ic
iIsocyanate, such as hexamethylene diisocyanate, tri methyl
hexamethylene diisocyanate and lysine isocyanate; b iuret
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products and isocyanurate products of these compoun
compounds based on polyisocyanate compounds, such a
productsandothermodifiedproductsthatarereact

of compounds having an isocyanate group and non-aro
moleculeactivehydrogen-containingcompoundssuch
glycol.trimethylolpropaneandcastoroil. Theco

functions as the isocyanate-based crosslinker (B) i
pressuresensitiveadhesivecompositionmaybecomp

type or may also be composed of a plurality of type

[0056]

The content of the isocyanate-based crosslinker (B
the pressure sensitive adhesive composition is not
Thecontentmaybeappropriatelysetinaccordance
of the isocyanate-based crosslinker (B). As a nonl
example, the content may preferably be 0.01 mass% o
10mass%orless,morepreferably0.05mass%ormor
or less, and particularly preferably 0.1 mass% or m
mass% or less.

[0057]

(2-6) Organometallic Catalyst (C)

Theorganometalliccatalyst(C)containsatleast
titanium and zirconium. Specifically, the organome
catalyst (C) is composed of an organometallic compo
contains atleast one of titanium and zirconium. E
suchanorganometalliccompoundincludealkoxide,c
acylate of these metal elements. Specific examples
titanium alkoxide, titanium chelate, zirconium alko
zirconium chelate. The metal elements contained in
organometalliccompoundmaypreferablyincludezirc
theaboveandsuchametalelementmaypreferablyb

The organometallic compound may preferably be a che

compound.

preferablyincludeazirconium-containingchelatec

Thus, the organometallic catalyst (C) ma

ds; and
S adduct
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may more preferably be composed of a zirconium-cont
chelate compound.

[0058]

Preferably, the organometallic catalyst (C) may no
containatin-containingorganometalliccompound.
ofthisis notapparent, butwhen the organometalli
(C) for the pressure sensitive adhesive composition
contain a tin-containing organometallic compound, i
to form a pressure sensitive adhesive layer that ha
appropriate elastic modulus before irradiation and
appropriate tack value.

[0059]

The use amount of the organometallic catalyst (C)
inthereactionforobtainingtheacrylic-basedpol
notlimited. The useamountmay preferablybe0.01
or more and 0.5 mass parts or less, more preferably
parts or more and 0.3 mass parts or less, and parti
preferably0.01masspartsormoreand0.25masspa
to 100 mass parts of the solid content of the acryl
polymer (Al).

[0060]

(2-7) Other Components

The pressure sensitive adhesive compositionforfo
the pressure sensitive adhesive layer of the dicing
according to the present embodiment may contain, in
to the above components, various additives, such
photopolymerization initiator (D), tackifier resin,
such as dye and pigment, flame retardant, filler, a
antistatic.

[0061]

The photopolymerizationinitiator (D) willbe desc
relatively in detail. Examples of the photopolymer

initiator (D) include photo initiators, such as ben

aining
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compound,acetophenonecompound,acylphosphineoxi

titanocene compound, thioxanthone compound and pero

compound, and photo sensitizers, such as amine and
Specifically, there may be exemplified 1-hydroxycyc
phenyl ketone, benzoin, benzoin methyl ether, benzo
ether, benzoin isopropyl ether, benzyl diphenyl sul
tetramethyl thiuram monosulfide, azobisisobutyronit
dibenzyl, diacetyl,

benzoyl diphenyl phosphine oxide, and the like. Wh

ultraviolet rays are used as the energy rays,

photopolymerizationinitiator(D)maybecompounded

reduce the irradiation time and irradiation amount.
[0062]

(2-8) Method for Producing Pressure Sensitive Adhes

Composition
Themethodforproducingthepressuresensitivead
compositionforformingthe pressure sensitive adhe
isnotlimited. Apreferredmethodforproducingt
sensitive adhesive composition may be as follows.
[0063]
First, in a first step, the acrylic-based polymer
and the isocyanate-based compound (A2) are reacted
presenceoftheorganometalliccatalyst(C)toobta
thatincludescomponentsbasedontheacrylic-based
and the organometallic catalyst (C). An appropriat
may be used in the above reaction. The reaction co
the reaction in the first step may be appropriately
accordance with the types and contents of the acryl
polymer(Al)andisocyanate-basedcompound(A2)as
materials and the organometallic catalyst (C). Thr
a reaction, the product can be obtained which inclu
components based on the acrylic-based polymer (A) a
organometallic catalyst (C). The component based o

decompound,
xide
quinone.
lohexyl
in ethyl
fide,

rile,

g-chloroanthraquinone, 2,4,6-trimethyl

en

therebyto

ive
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organometallic catalyst (C) may preferably maintain
catalytic activity. By maintaining the catalytic a

the component based on the organometallic catalyst
function as a catalyst for the reaction of the acry

polymer (A) and the isocyanate-based crosslinker (B
occurswhenformingthepressuresensitiveadhesive

the pressure sensitive adhesive composition.

[0064]

The first step is followed by a second step, in wh
mixture that includes the product of the first step
isocyanate-based crosslinker (B) and further includ
photopolymerizationinitiator(D)andthelikeasn
be obtained as the pressure sensitive adhesive comp
Theproductofthefirststepmaybeobtainedafter
process such as removal of solvent, provided that t
includesthe acrylic-based polymer (A). The method
is not limited and may be appropriately set so ast
the homogeneity of the mixture.

[0065]

(3) Release Sheet

For the purpose of protecting the pressure sensiti

adhesivelayerbeforeitisattachedtoamoldpack
examplesincludeasemiconductorpackage)asthead

dicing sheet according to the present embodiment ma

configuredsuchthattherelease surface ofarelea
provisionally attachedto a surface ofthe pressure
adhesive layer opposite to the surface facing the b

The release sheet may be arbitrarily configured and
thereof include a configuration in which a plastic
coatedwithareleaseagent. Specificexamplesof

film include a film of polyester, such as polyethyl
terephthalate, polybutylene terephthalate and polye
naphthalate, and a film of polyolefin, such as poly

the
ctivity,
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and polyethylene. Examples of the release agent to

include silicone-based, fluorine-based and long-cha
alkyl-pasedones,amongwhichthesilicone-basedre
may be preferred because a stable property can be o
low cost. The above plastic film of the release sh
substitutedbyapaperbasesuchasglassinepaper,
and high-quality paper, or a laminated paper obtain
laminating a paper base with a thermoplastic resin
polyethylene. The thickness of the release sheet m
ordinarily be about 20 um or more and 250 um or les
not limited thereto.

[0066]

2. Method for Producing Dicing Sheet

be used
in
leaseagent
btained at
eet may be
coatedpaper
ed by
such as
ay
s, butis

The method for producing the dicing sheet is not

particularly limited in detail, provided that the p
sensitive adhesive layer formed of the previously-d
pressuresensitiveadhesivecompositioncanbelami
surface of the base film. As one example, the pres
sensitive adhesive layer can be formed through: pre
coatingliquidthatcontainsthepreviously-describ
sensitive adhesive composition and if necessary fur
containssomesolvent;coatingonesurfaceoftheb
the coatingliquidusingacoater, suchasdie coat
coater,spraycoater,slitcoaterandknife coater;
thecoatingfilmontheonesurface. Propertiesof
liquidarenotparticularlylimited, providedthat
can be performed, and the component for forming the
sensitive adhesive layer may be contained therein a
or as a dispersed material.
[0067]
Conditionsfortheabovedrying(suchastemperatu
time) may be adjusted, or a heating process for cro
may be separately provided,

thereby to progress

ressure
escribed
natedonone
sure
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edpressure
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crosslinkingreactionoftheacrylic-basedpolymer
iIsocyanate-based crosslinker (B) inthe coatingfil

a crosslinked structure is formed with a desired ex
density in the pressure sensitive adhesive layer.
sufficiently progress this crosslinking reaction, a
pressuresensitiveadhesivelayerislaminatedont
usingtheabovemethodorthelike,agingmaybepe

that the obtained dicing sheet is stationarily plac
example, in an environment of 23°C and arelative h
50% for several days.

[0068]

Another method may include: coating the release su
of the above release sheet with the coating liquid
coating liquid layer; drying itto form alaminate
the pressure sensitive adhesive layer and the relea
andattachingasurfaceofthepressuresensitivea
ofthelaminateoppositetothesurfacefacingthe
toonesurfaceofthebasefilm,sothatalaminate
sheetandtherelease sheetisobtained. Therelea
the laminate may bereleased as aprocess material
protecting the pressure sensitive adhesive layer be
dicing sheet is attached to a mold package.

[0069]

As described above, the production method accordin
an embodiment of the present invention comprises an
following steps:

astepofobtainingthedicingsheetthrough coati
surface of the base film with the pressure sensitiv
composition, which containsthe acrylic-based polym
theisocyanate-basedcrosslinker(B),andformingth
sensitive adhesive layer from the obtained coating

astepofobtainingthedicingsheetthroughcoati
releasesurfaceofarelease sheetwiththe pressur

(A)andthe
m, so that
isting
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rformedsuch
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adhesive composition, formingthe pressure sensitiv
layer from the obtained coating film, and attaching
ofthe pressure sensitive adhesive layer ontherel

to one surface of the base film, wherein the surfac
pressuresensitiveadhesivelayerisoppositetoa
the release sheet and the dicing sheet is obtained

in which the release sheet s attached to a surface
of the pressure sensitive adhesive layer

[0070]

As previously described, in apreferred embodiment
acrylic-basedpolymer(A)maybeobtainedbyareac
the acrylic-based polymer (Al) and the isocyanate-b
compound(A2)underthepresenceoftheorganometal
(C), the mass ratio of the monomer (m1) in the acry
polymer(Al)tothetotalmonomerwhichgivesthea
polymer (A1) may be 5 mass% or more and 30 mass% or
theuseamountofthecompound(A2)inthereaction
theacrylic-basedpolymer(A)maybe0.4equivalent
0.9 equivalent or less to the monomer (m1).

[0071]

3. Method for Producing Mold Chips

Amethodforproducingmoldchipsfromamoldpack
the dicing sheet according to the present embodimen
describedbelowasaspecificexampleinwhichthe
comprises a semiconductor package.

[0072]

As described above, a semiconductor package is a
electronic component collected body configured such
semiconductor chips are placed on respective bases
collected body of bases and these semiconductor chi
collectively sealed with resin. In general, such a
semiconductor package has a substrate surface and a
sealingsurface, andthethicknessthereofmaybea
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sidefacing
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2,000um. Theresinsealingsurfacehasanarithme
roughness Ra of about 0.5 to 10 um, which may be co
addition, to allow for easy release from a mold of
apparatus,thesealingmaterialmaycontainarelea
When the pressure sensitive adhesive sheetis attac
resin sealing surface, therefore, there is a tenden
sufficient fixing property cannot be exhibited.

[0073]

Whenthedicingsheetaccordingtothepresentemb
is used, the surface at the side of the pressure se
adhesive layer (i.e., the surface of the pressure s
adhesive layer opposite to the base film) is attach
resinsealingsurfaceofasemiconductorpackage.
sheetisattachedtothesurfaceofthedicingshee
ofthepressuresensitiveadhesivelayer,therelea
released to expose the surface at the side of the p
sensitive adhesive layer, and the surface may be at
the resin sealing surface of a semiconductor packag
general, an outer circumferential portion of the di
isattached,viathepressuresensitiveadhesivela
atthatportion,toacircularjigreferredtoasa
fortransportationand/orfixationtoanapparatus.
pressure sensitive adhesive layerisformed ofana
pressuresensitiveadhesivecomposition,thetackv
appropriate. When the semiconductor package attach
dicing sheet is put into the dicing step, therefore
possibility may be reduced that the mold chips obta
dividingthe semiconductor package intoindividual
away during the processing.

[0074]

While the size of mold chips formed in the dicing
Is ordinarily 5 mmx5 mm or less, and may even be ab

mm in recent years, the pressure sensitive adhesive
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the dicing sheet according to the present embodimen
appropriate tack value and can thus respond to the
such a fine pitch.

[0075]

By carrying out the dicing step as described above
pluralityofmoldchipscanbeobtainedfromthese
package. Aftercompletionofthedicingstep,for
of the plurality of mold chips closely disposed on
sheet, the expanding step may be performed in gener
elongate the dicing sheetina direction or directi
mainsurface. Thedegreeofthiselongationmayap
be set in consideration of the space which the adja
chipsshould have,thetensile strength ofthe base

[0076]

Aftertheexpandingstepisoptionallycarriedout
above, pickup of the mold chips on the pressure sen
adhesivelayerisperformedbyageneral-purpose me
a suction collet. The picked-up mold chips are del
the subsequent step such as a transportation step.

[0077]

Aftercompletionofthedicingstepandbeforeini
the pickupstep,irradiationwithenergyraysmayb
from the side of the base film of the dicing sheet
tothe presentembodimenttherebyto progressther
the energy ray polymerizable group contained in the
sensitive adhesive layer of the dicing sheet, so th
pressuresensitiveadhesivepropertyofthepressur
adhesivelayertothesurfacesofthemoldchipsca
Moreover, the pressure sensitive adhesive layer of
sheet according to the present embodiment is formed
appropriate pressure sensitive adhesive composition
therefore, materials that constitute the pressure s
adhesive layer are less likely to getinto arecess
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the resin sealing surface of the semiconductor pack
adherend. Thus, when the mold chips are picked up,
necessary to separate the above materials getting i
recessed part from the recessed part and the force
toseparatethematerialsfromthepressuresensiti
layerbyfracturemaynotbereadilyincrease. The
accordingtothe presentembodimentistherefore pa
excellent in preventing the pickup failure.

[0078]

As described above, the method for producing mold
accordingtothepresentembodimentislesslikely
chip fly and the pickup failure is also less likely
inthe subsequentsteporsteps. Theyieldrate ma
not readily deteriorate in the series of steps incl
dicing step and pickup step in which the mold packa
a semiconductor package is divided into a plurality
chips,tothenextsteporsteps. Hence,themold
through the production method according to the pres
embodiment using the dicing sheet according to the
embodiment can be advantageousin cost. The chipf
pickupfailuremayleadtoaproblem,suchasbreak
moldchipsthanthoserelatingdirectlytothesetr
is, mold chips produced in the same lot, due to col
chipsorthelike. Themold chips producedthrough
for producing mold chips according to the present e
are therefore excellent in their quality because th
possibility of having such a problem is reduced.

[0079]

The embodiments heretofore explained are described
facilitate understanding of the presentinvention a
described to limit the present invention. It is th
intended thatthe elementsdisclosedinthe above e
include alldesign changes and equivalents to fall
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technical scope of the present invention.
[Examples]

[0080]

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

[0081]

«Example 1»
(1) Preparation of Coating Liquid

Coatingliquid having a composition belowwas prep

Copolymer  (polystyrene  equivalent
molecularweightof700,000)wasobtainedastheac
polymer(A)bycopolymerizationof75masspartsof
acrylate, 10 mass parts of methyl methacrylate, and
parts of 2-hydroxyethyl acrylate (HEA).

[0082]

Methacryloyl oxyethyl isocyanate (MOI) as the comp
(A2)andtheaboveacrylic-basedpolymer(Al)were
the presence of a zirconium chelate catalyst (“ZC-7
available from Matsumoto Fine Chemical Co. Ltd.) as
organometallic catalyst (C). The use amount of the
(A2) was 0.6 equivalent to the HEA positioned as th
(m1) giving a constitutional unit having a hydroxyl
thereactivefunctionalgroupintheacrylic-based
Theadditiveamountofthe organometallic catalyst
mass parts to 100 mass parts of the solid content o
acrylic-based polymer (Al). Through the above reac
productincludingcomponentsbasedontheacrylic-b
(A) and the organometallic catalyst (C) was obtaine

[0083]

A pressure sensitive adhesive composition was obta

by compounding the above product and 0.3 mass parts
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isocyanate-based crosslinker (B) (“BHS-8515" availa

TOYOCHEM CO., LTD.) and 3.0 mass parts

photopolymerization initiator (D) (“IRGACURE (regis
trademark) 184" available from BASF) to 100 mass pa
acrylic-based polymer (A) in the product (each comp
ratio being in terms of the solid content equivalen

[0084]
(2) Production of Dicing Sheet

A release sheet (“SP-PET381031" available from LIN

Corporation)waspreparedhavingareleasesurface
a silicone-based release agent layer on one surface
polyethylene terephthalate base film of a thickness
The release surface of the release sheet was coated
previously-describedcoatingliquidusingaknifec
coating film thus obtained with the release sheetw
to pass through an environment of 100°C for 1 minut
todrythecoatingfilmandprogressthecrosslinki
and a laminate comprising the release sheet and the
sensitive adhesive layer (thickness of 10 um) was o
The surface of the above laminate at the side of t
pressure sensitive adhesive layer was attachedto o
(subjected to corona treatment, surface tension: 54
abase film comprising an ethylene-methacrylicacid
(EMAA) film having a thickness of 140 um, and a dic
comprising the base film and the pressure sensitive
layer was thus obtained in a state of being further
thereon with the release sheet.
[0085]
«Example 2»
Adicingsheetwasobtainedwithareleasesheetl
onthe surface at the side of the pressure sensitiv
layer as in Example 1 except that, instead of the z
chelate catalyst, a titanium chelate catalyst (“TC-
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of the
tered
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available from Matsumoto Fine Chemical Co. Ltd.) wa

theorganometalliccatalyst(C)forobtainingthea

polymer (A) andits use amountwas 0.03 mass parts

parts of the solid content of the acrylic-based pol
[0086]

«Comparative Example 1»
Adicingsheetwasobtainedwithareleasesheetl

onthe surface at the side of the pressure sensitiv

layer as in Example 1 except that, instead of the z

chelate catalyst, a tin catalyst (“BXX-3778" availa

TOYOCHEMCO.,LTD.)wasusedastheorganometallic

forobtainingtheacrylic-based polymer(A)andits
was 0.03 mass parts to 100 mass parts of the solid
the acrylic-based polymer (Al).
[0087]
«Example 3»
Adicingsheetwasobtainedwithareleasesheetl
on the surface at the side of the pressure sensitiv
layer as in Example 1 exceptthat the use amount of
thecompound(A2)usedforobtainingtheacrylic-ba
(A) was 0.7 equivalent to the HEA.
[0088]
«Example 4»
Adicingsheetwasobtainedwithareleasesheetl
onthe surface at the side of the pressure sensitiv
layer asin Example 1 exceptthat the use amount of
thecompound(A2)usedforobtainingtheacrylic-ba
(A) was 0.9 equivalent to the HEA.
[0089]
«Comparative Example 2»
Adicingsheetwasobtainedwithareleasesheetl
onthe surface at the side of the pressure sensitiv
layer asin Example 1 exceptthat the use amount of

sused as
crylic-based

to 100 mass

ymer (Al).

aminated
e adhesive
irconium
ble from
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thecompound(A2)usedforobtainingtheacrylic-ba
(A) was 0.3 equivalent to the HEA.
[0090]
«Comparative Example 3»
Adicingsheetwasobtainedwithareleasesheetl
onthe surface at the side of the pressure sensitiv
layerasinExamplelexceptthatthethicknessof
sensitive adhesive layer was 30 um.
[0091]
«Comparative Example 4»
Copolymer  (polystyrene equivalent
molecularweightof 700,000) was obtained by copoly
of 85 mass parts of 2-ethylhexylacrylateand 15ma
2-hydroxyethyl acrylate. A dicing sheet was obtain
release sheet laminated on the surface at the side
pressure sensitive adhesive layerasin Example 1 e
this copolymer was used as substitute for the acryl
polymer (Al).
[0092]
«Comparative Example 5»
Adicingsheetwasobtainedwithareleasesheetl
onthe surface at the side of the pressure sensitiv
layer as in Example 1 except that the pressure sens
adhesive composition was prepared by a method as de
below.
A composition for coating a pressure sensitive adh
was obtained as a solution of an organic solvent by
mass parts of a crosslinker and 40 mass parts of an
curable compound to 100 mass parts of a copolymer (
compounding amount being in terms of the solid cont
equivalent).
Details ofthe above copolymer, crosslinker,and e

ray curable compound were as follows:
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copolymer: 2-ethylhexyl
acrylate/acrylic acid of a composition ratio of 50/
polystyrene equivalent weight-average molecular wei
800,000;

crosslinker: trimethylolpropane tolylenediisocyana
(TDI-TMP), “BHS 8515” available from TOYOCHEM CO.,

energy ray curable compound: deca-functional ureth
acrylate, molecular weight: 1,700, “UV-1700B” avalil
The Nippon Synthetic Chemical Industry Co., Ltd.

[0093]
«Exemplary Test 1» <Evaluation of Chip Fly and Eval
Adhesive Residue>

Aresinforsemiconductorpackages(“G700"availab
Sumitomo Bakelite Co., Ltd.) was used to produce a
semiconductor package having a size of 50 mmx50 mm
thickness of 600 umwith anarithmeticaverageroug
the sealingresin surface of 1 um. The surface of
sheet producedinthe above examples and comparativ
at the side of the pressure sensitive adhesive laye
attached to the sealing resin surface of the above-
simulated semiconductor package usingatape mounte
RAD2500” available from LINTEC Corporation). Thel
the dicing sheetand the simulated semiconductor pa
obtained was attached to a ring frame for dicing (*
available from DISCO Corporation), and a dicing app
(“DFD-651" available from DISCO Corporation) was us
performthedicing stepforcuttingthe laminate fr
ofthesimulatedsemiconductorpackageanddividing
chips of a size of 1 mmx1 mm. The dicing condition
follows:

dicingblade:“ZBT-5074(Z1110LS3)"availablefrom
Corporation;

blade thickness: 0.17 mm;
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protruding amount of blade: 3.3 mm;
rotation speed of blade: 30,000 rpm;
cutting rate: 200 mm/min;

depth of cutting into base film: 50 pum;
cutting water amount: 1.0 L/min; and

cutting water temperature: 20°C

[0094]

Visual observation was performed for a member obta ined
in the dicing step, that s, the dicing sheet havin g the mold
chips attached to the surface at the side of the pr essure
sensitiveadhesivelayer,tocountthenumberofth emoldchips
dropped off from the dicing sheet in the dicing ste p, and the
number was divided by the division number in the di cing step
to calculate the mold chip fly rate (unit: %). The chip fly
rate of less than 10% was determined to be good and the chip
fly rate of 10% or more was determined to be bad. Resultsare
listedinTablel. InTablel,“A’representsthe determination

of good and “B” represents the determination of bad

[0095]

From the above collection of mold chips divided on the
dicingsheet,250moldchipsofscolumnsandSrow swereselected
in a random manner, among which 150 mold chips were further
selectedaschipstobe measured. Theside surface ofeachof
these chips to be measured was observed using amic roscope to
determinewhetherthe adhesiveresidue occurredin accordance
with whether a cohesive aggregate of pressure sensi tive
adhesive of 10 um or more was attached to the side surface of
themoldchip. ResultsarelistedinTablel. In Tablel1,“A”
representsthedeterminationofgood (adhesiveresi duedidnot
occur) and “B” represents the determination of bad (adhesive

residue occurred).
[0096]
«Exemplary Test 2» <Evaluation of Short-term and Lo ng-term
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Pickup Properties>

Aresinforsemiconductorpackages(*G700"availab
Sumitomo Bakelite Co., Ltd.) was used to produce a
semiconductor package having a size of 50 mmx50 mm
thickness of 600 pmwithanarithmeticaverageroug
the sealingresinsurface of 1 um. The surface of
sheet producedinthe above examples and comparativ
at the side of the pressure sensitive adhesive laye
attached to the sealing resin surface of the above-
simulated semiconductor package usingatape mounte
RAD2500”available from LINTEC Corporation). Thel
the dicing sheetand the simulated semiconductor pa
obtained was attached to a ring frame for dicing (*
available from DISCO Corporation), and a dicing app
(“DFD-651" available from DISCO Corporation) was us
performthedicing stepforcuttingthe laminate fr
ofthesimulatedsemiconductorpackageanddividing
chips of a size of 10 mmx10 mm. The dicing conditi
follows:

dicingblade:“ZBT-5074(Z1110LS3)"availablefrom
Corporation;

blade thickness: 0.17 mm;

protruding amount of blade: 3.3 mm;

rotation speed of blade: 30,000 rpm;

cutting rate: 200 mm/min;

depth of cutting into base film: 50 pum;

cutting water amount: 1.0 L/min; and

cutting water temperature: 20°C

[0097]

Immediately after completion of the above dicing s
the dicing sheet after the dicing step was irradiat
ultraviolet rays (illuminance: 230 mW/cm 2
amount: 190 mJ/cm

2)from the side of the base filmin nitrogen
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atmosphere using an ultraviolet ray irradiation app
(“RAD-2000m/12" available from LINTEC Corporation).

[0098]

After the irradiation with ultraviolet rays, for t
memberinwhichmold chipswere attachedtothe sur
dicing sheet at the side of the pressure sensitive
layer, the expanding step was performed to expand t
sheetby20mminadirectionordirectionsinthe

aratus

he
face ofthe
adhesive
he dicing

mainsurface

ofthesheetataspeedoflmm/secusinganexpand ingapparatus
(“ME-300B-type” available from JCM).

[0099]

Subsequently, a pickup test was performed for 100 mold
chips located on the dicing sheet to evaluate the p ickup
property(shortterm). Morespecifically,aparto fthedicing
sheet contacting with mold chips as the pickup obje cts was
elevatedbyl.5mmusingneedlesfromthesideoft hebasefilm,
and a vacuum collet was attached to surfaces of the projected
mold chipsoppositetothe surfacesfacingthedici ngsheetto
raisethemoldchipsattachedtothevacuumcollet. Thepickup
property (short term) was evaluated in accordance w ith the
criteria below. Results are listed in Table 1.

A: Pickup was successfully performed and substance S
constitutingthe pressuresensitiveadhesivedidno tremainon
the surfaces of the picked-up mold chips facing the pressure
sensitive adhesive layer.

B: Pickup was successfully performed and substance S
constituting the pressure sensitive adhesive remain ed onthe
surfacesofsomeofthepicked-upmoldchipsfacing thepressure
sensitive adhesive layer, but did not remain on the surfaces
of majority of the picked-up mold chips.

C. Pickup was successfully performed and substance S
constituting the pressure sensitive adhesive remain ed onthe
surfaces of alarge number of the picked-up mold ch ips facing
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the pressure sensitive adhesive layer.
D: Pickup was not able to be performed.

[0100]

Thesameoperationasintheaboveevaluationoft hepickup
property (shortterm) was performed exceptthatthe period of
time after completion of the dicing step to irradia tion with
ultraviolet rays was 30 days, and the pickup proper ty (long
term)wasevaluatedinaccordance withtheabovecr iteriaAto

D. Results are listed in Table 1.
[0101]

«Exemplary Test 3» <Measurement of Tack Value>

Inastate before beingirradiated withenergyray s,the
surfaceofthe pressuresensitiveadhesivelayerof thedicing
sheetproducedineachoftheexamplesandcomparat iveexamples
wasmeasuredusingaprobetacktester(“RPT-100"a vailablefrom
RHESCA Co., LTD.) with a probe of a diameter of 5m m (5 mm o).
In the method of measurement, the method described in JIS
Z0237:1991wasmodifiedsuchthatthepeelingspeed waschanged
to 1 mm/min, but the load was 100 gf/cm 2 and the contact time
was 1 second as defined by the above provision of J IS. The
measured energy amount (peak accumulated value) was obtained
asatackvalue (unit: mJ/5mm ¢). Resultsarelistedin Table
1.

[0102]

«Exemplary Test 4» <Measurement of Thickness of Pre ssure

Sensitive Adhesive Layer>

One surface of a polyethylene terephthalate film h aving
a thickness of 38 um was coated with the pressure s ensitive
adhesive composition used in each of the examples a nd
comparative examples, and the pressure sensitive ad hesive
compositionwasdriedtoobtainalaminate comprisi ngthefilm
and the pressure sensitive adhesive layer under the same

conditionasineachoftheexamplesandcomparativ eexamples.
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The thickness of the Ilaminate was measured using a

constant-pressure thickness gauge (“PG-02J" availab le from
TECLOCK Corporation) and the thickness of the film was
subtracted from the measured value to obtain the th ickness
(unit: um) of the pressure sensitive adhesive layer . Results

are listed in Table 1.
[0103]
«Exemplary Test 5» <Measurement of Elastic Modulus before

Irradiation and Elastic Modulus after Irradiation>

The release surface of a release film (“SP-PET3810 31"
availablefromLINTEC Corporation) havingathickne ssof38um
was coated with the pressure sensitive adhesive com position
used in each of the examples and comparative exampl essothat
the thickness after drying would be 40 um, and the obtained
laminate comprising the coating film and the releas efilmwas
maintainedat100°Cforlminutetherebytodrythe coatingfilm.

A plurality of the pressure sensitive adhesive laye rs on the
releasefilmsobtainedthroughtheaboveprocedure wasprepared
and they were attached to one another to produce a laminate
havingathicknessof800um. Thelaminatewaspun chedoutinto
acircularformhavingadiameterof 10mmandused asasample
for the measurement. A viscoelasticity measuring a pparatus
(“ARES” available from TA Instruments) was used to apply a
straintothesampleatafrequencyoflHztomeas urethestorage
elastic moduli within a range of —-50°C to 150°C, an d avalue
of the storage elastic modulus at 23°C was obtained as the
elastic modulus before irradiation (unit: kPa). Re sults are
listed in Table 1.

[0104]

In a similar manner to the above, a member was obt ained
in which the pressure sensitive adhesive layer form ed of the
pressure sensitive adhesive composition used in eac h of the

examples and comparative examples was laminated on arelease
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film. The member was irradiated with ultraviolet r ays
(iluminance: 230 mW/cm 2 ultraviolet ray amount: 190 mJ/cm %)
fromthesideofthereleasefilmoftheabovememb erinnitrogen
atmosphere using an ultraviolet ray irradiation app aratus
(“RAD-2000m/12” available from LINTEC Corporation). For the
member after irradiation with ultraviolet rays, the same
operation was performed as in the above measurement of the
elasticmodulusbeforeirradiation,andavalue of thestorage
elastic modulus at 23°C was obtained as the elastic modulus
afterirradiation (unit:kPa). Resultsarelisted inTablel.

[0105]

[Table 1]
. Elastic modulus | Elastic modulus i r i .
Thickness before irradiation | after irradiation Tack value Chip fly Pickup properties Adhgswe
(um) (kPa) (MP a) (mJ/5Smma) Short term| Long term | residue
Example 1 10 52.5 27.6 0.21 A A A A
Example 2 10 51.2 32.2 0.3 A B B A
Example 3 10 52.4 46.6 0.18 A B C A
Example 4 10 54.4 123.4 0.19 A A D A
Comparative 10 51.0 235 0.09 B A A A
Example 1
Cé’mparati"e 10 54.0 4.85 0.22 A D D A
xample 2
Comparativ:
é’xa‘:pfe 3e 30 52.5 27.6 0.5 A B D B
Comparative 10 48.2 13.2 0.12 B A A A
Example 4
Comparative 10 81.3 850.2 2.2 A D D A
Example 5

[0106]

AsfoundfromTablel itcanbesaidthatthedic ingsheets
according to the examples satisfying the condition in the
presentinvention are less likely to cause troubles inany of
thedicingstepandthepickupstep. Inparticular ,thedicing
sheets produced in Examples 1 to 3 are excellent no tonlyin
theshort-termpickuppropertybutalsointhelong -termpickup
property. Specifically,allofthemoldchipssubj ectedtothe
pickup test were able to be picked up even when the period of
timeafterthedicingsteptoirradiationwithultr avioletrays

was 30 days.
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[Industrial Applicability]

[0107]

The dicing sheetaccording to the presentinventio
be suitably used as a dicing sheet for a mold packa
large irregularities on the adherend surface.

ncan

ge having
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[Name of Document] Claims

[Claim 1]

A dicing sheet comprising a base film and a pressu re
sensitive adhesive layer laminated on atleastone surface of
the base film,

the pressure sensitive adhesive layer being formed ofa
pressure sensitive adhesive composition that contai ns an
acrylic-based polymer (A) having an energy ray poly merizable
group and areactive functionalgroup andanisocya nate-based
crosslinker (B) capable of a crosslinking reaction with the

reactive functional group,

the acrylic-based polymer (A) being obtained by a

reaction between an acrylic-based polymer (Al) havi ng the
reactivefunctionalgroupandanisocyanate-basedc ompound(A2)
havingthe energyraypolymerizablegroupunderpre senceofan

organometallic catalyst (C) that contains at least one of

titanium and zirconium,

the pressure sensitive adhesive layer having a sto rage
elastic modulus at 23°C of 50 kPa or more and 80 kP aorless
before irradiation with energy rays and 5.0 MPa or more after

irradiation with energy rays,
thepressuresensitiveadhesivelayerhavingathi ckness
of less than 20 um,

the pressure sensitive adhesive layer having a sur face
of which an energy amount before irradiation with e nergy rays
is0.1mJ5mm ¢ ormore and 0.8 mJ/5 mm ¢ or less, the energy
amount being measured using probe tack under a cond ition in
which apeelingspeedischangedto 1 mm/minutein amethod as

described in JIS Z0237:1991.

[Claim 2]
Thedicingsheetasrecitedinclaiml,whereinth estorage
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elasticmodulusofthepressuresensitiveadhesive
is 500 MPa or less after irradiation with energy ra

[Claim 3]
The dicing sheet as recited in claim 1 or 2, where
amassratioofamonomer(m2l)thatgivesaconsti
unithavingthereactivefunctionalgroupoftheac
polymer (Al) to a total monomer that gives the acry
polymer (Al) is 5 mass% or more and 30 mass% or les
a use amount of the compound (A2) in the reaction
formingtheacrylic-basedpolymer(A)is0.4equiva

and 0.9 equivalent or less to the monomer (m1).

[Claim 4]
Thedicing sheetasrecitedinany one of claims 1
wherein the organometallic catalyst (C) includes

zirconium-containing chelate compound.

[Claim 5]

Thedicing sheetasrecitedinany one of claims 1
wherein,whenthedicingsheetisused,aresinsea
of a semiconductor package in which a semiconductor
sealed with resin is attached to a surface of the p
sensitive adhesive layer opposite to the base film.

[Claim 6]

A method for producing a dicing sheet comprising a
film and a pressure sensitive adhesive layer lamina
least one surface of the base film, the method comp
least one of:

astepofobtainingthedicingsheetthrough coati
onesurfaceofthebasefilmwithapressuresensit
compositionandformingthe pressure sensitive adhe

layerat23°C
ys.

in
tutional
rylic-based
lic-based
s, and
for

lentormore

to 3,

to4,
lingsurface
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ted on at
rising at

ngthe
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fromtheobtainedcoatingfilm,thepressuresensit
composition containing anacrylic-based polymer (A)
energyraypolymerizablegroupandareactivefunct
and an isocyanate-based crosslinker (B) capable of
crosslinking reaction withthe reactive functional
a step of obtaining the dicing sheet through coati
releasesurfaceofarelease sheetwiththe pressur
adhesive composition, formingthe pressure sensitiv
layer from the obtained coating film, and attaching
of the pressure sensitive adhesive layer ontherel
totheonesurfaceofthebasefilm,thesurfaceof
sensitive adhesive layer being opposite to a side f
release sheet, the dicing sheet being obtained in a
which the release sheet is attached to a surface at
the pressure sensitive adhesive layer, wherein
the acrylic-based polymer (A) isobtained by area
between an acrylic-based polymer (Al) having the re
functional group andanisocyanate-based compound (
the energy ray polymerizable group under presence o
organometallic catalyst (C) that contains at least
titanium and zirconium,
amassratioofamonomer(m2l)thatgivesaconsti
unithavingthereactivefunctionalgroupoftheac
polymer (Al) to a total monomer that gives the acry
polymer (A1) is 5 mass% or more and 30 mass% or les
a use amount of the compound (A2) in the reaction
formingtheacrylic-basedpolymer(A)is0.4equiva
and 0.9 equivalent or less to the monomer (m1),
thepressuresensitiveadhesivelayerhasathickn
less than 20 pm,
the pressure sensitive adhesive layer has a storag
elastic modulus at 23°C of 50 kPa or more and 80 kP
before irradiation with energy rays and 5.0 MPa or

iveadhesive
havingan

ionalgroup

group;and
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irradiation with energy rays, and

the pressure sensitive adhesive layer has a surfac e of
which an energy amount before irradiation with ener gyraysis
0.1mJ/Smm oeormoreand0.8mJ/5mm porless,theenergyamount
being measured using probe tack under a condition i n which a
peelingspeedischangedtolmm/minuteinamethod asdescribed

in JIS Z0237:1991.

[Claim 7]

A method for producing mold chips, comprising:

attaching a surface at a side of the pressure sens itive
adhesivelayerofthedicingsheetasrecitedinan yoneofclaims
1 to 5 to a resin sealing surface of a mold package ; and

cutting the mold package on the dicing sheet into

individual pieces to obtain a plurality of mold chi pS.



