DESCRIPTION

ADHESIVE TAPE FOR SEMICONDUCTOR PROCESSING AND SERIDNDUCTOR

DEVICE PRODUCED USING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to an expandab le
adhesive tape for semiconductor processing, which c an be
utilized for fixing a semiconductor waferin a dici ng process
of splitting a semiconductor wafer into chip-like e lements,
whichcanalsobeutilizedinadiebondingprocess oramounting
processofapplyingadhesionbetweenonechipanda notherchip
after dicing or between a chip and a substrate, and which can
also be utilized in a process of splitting an adhes ive layer
along the chips by expansion, and to a semiconducto r device
producedusingthisadhesivetapeforsemiconductor processing.
BACKGROUND ART

[0002] Conventionally, in a production process for a
semiconductordevicesuchasanintegratedcircuit (IC),aback
grindingprocessofgrindingthebacksurfaceofa waferinorder

to reduce the thickness of the wafer after the form ationofa
circuitpattern;adicingprocessofadheringanad hesivetape
for semiconductor processing having tacky adhesiven ess and
elasticitytothebacksurfaceofthewafer,andth ensplitting



the wafer into chip units; an expansion process of
theadhesive tape for semiconductor processing (exp
pick-upprocessofpickingupthesplitchips;and
(mounting) process of adhering the picked-up chips
frame,apackagesubstrateorthelike(orinasta

chips are laminated one on another and adhered), ar
out.

[0003] Inthebackgrindingprocess,asurfaceprot
tape is used in order to protect the circuit patter
surface of a wafer (wafer front surface) from conta
Aftercompletion ofgrinding ofthe back surface of
when this surface protective tape is detached from
frontsurface, the adhesive tape for semiconductor
(dicing/die bonding tape) that will be described be
attached to the back surface of the wafer, subseque
adhesive tape for semiconductor processing side is
suction table, the surface protective tape is subje
treatmentforloweringtheadhesiveforcedirected

and then the surface protective tape is detached.
from which the surface protective tape has been det
taken up from the suction table in a state of havin
attachedtothebacksurface,andissubjectedtot

dicing process. Meanwhile, the treatment for lower
adhesive forceis atreatment of irradiation with e
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acomponentwhichiscurablebyenergyrayssuchas
radiation, and is a heating treatment in a case in
surface protective tape is formed from a thermosett
component.

[0004] Inthedicingprocesstothemountingproces
the back grinding process, an adhesive tape for sem
processinginwhichatackyadhesivelayerandana

are laminated in this order on a substrate film, is
Generally, in a case in which such an adhesive tape
semiconductorprocessingisused,first,theadhesi

the adhesive tape for semiconductor processingisa
thebacksurfaceofawafersoastofixthewafer,

andthe adhesive layerare diced intotip units usi

blade. Thereafter, an expansion process of widenin
distance between the chips by expanding the adhesiv
the diameter direction of the wafer is carried out.
expansion process is carried out in order to increa
recognizability of chips by a CCD camera or the lik
subsequentpick-upprocess,andtopreventthedama
caused by adjacent chips being broughtinto contact
otherwhenthechipsare pickedup. Thereafter,th
picked up together with the adhesive layer by being
from the tacky adhesive layer during the pick-up pr
are directly adhered to a lead frame, a package sub

thelikeduringthemountingprocess. Assuch,whe
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tape for semiconductor processing is used, adhesive
layer-attached chips can be directly adheredtoal

a package substrate or the like. Accordingly, a pr
applyinganadhesiveoraprocessforseparatelyad
bonding film to various chips can be omitted.

[0005] However,inthedicingprocessdescribedabo
explained above, since the wafer and the adhesive |
dicedtogetherusingadicingblade,notonlythec

ofthe wafer butalsothe cutting scraps ofthe adh
aregenerated. Then,inacaseinwhichthe cuttin
theadhesivelayerclogthedicing groovesofthew
sticktooneanother,causingtheoccurrenceofpic

orthe like, and there is a problem that the produc

of the semiconductor devices is decreased.

[0006] In order to solve such a problem, there has
proposedamethodofdicingonlythewaferusinga

dicing process, expandingthe adhesive tapeforsem
processingintheexpansionprocess,andtherebysp
adhesivelayerforeachofindividualchips(forex

Document 1). According to such a method for splitt
adhesivelayerbyutilizingthetensionatthetime

cutting scrapsofthe adhesive are notgenerated, a

no adverse influence on the pick-up process.

[0007] Furthermore, inrecentyears, aso-called st

dicing method by which awafer can be cutin a non-
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manner using alaser processing apparatus, has been
as a wafer cutting method. For example, Patent Doc
discloses, as a stealth dicing method, a method for
semiconductor substrate, whichincludesastep ofi

a semiconductor substrate, on which a sheet has bee
through an adhesive layer (die bond resin layer) in
therebetween, with laser light by adjusting focused
the interior of the semiconductor substrate, thereb
regions modified by multiphoton absorptioninthei

the semiconductor substrate, and usingthese modifi
as planned cut parts; and a step of cutting the sem
substrate and the adhesive layer along the planned
by expanding the sheet.

[0008] Furthermore,asanothermethodforcuttinga
using a laser processing apparatus, for example, Pa
document 3 suggests a method of dividing a wafer, t
includingastepofmountinganadhesivelayer(adh

for die bonding on the back surface of a wafer; a s
attachinganexpandableprotectivetackyadhesives
adhesive layer side of the wafer to which the adhes
has been attached; a step of irradiating the protec
adhesive sheet-attached wafer with laser light thro
surface of the wafer along streets, and thereby div
waferintoindividualchips;astepofexpandingth

tacky adhesive sheet to apply tensile force to the
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layer, and breaking the adhesive layer for each of

and a step of detaching the chips having the broken
layer attached thereon, from the protective tacky a
sheet.

[0009] Accordingtothesewafercuttingmethodsdes
in Patent Document 2 and Patent Document 3, since a
cut in a non-contacting manner by means of irradiat
laserlightandexpandingofatape,thephysicalb

wafer is small, and cutting of the wafer is enabled
generating cutting scraps of the wafer (chipping) s

the caseofperformingbladedicing ofthecurrent
Furthermore, since the adhesive layeris divided by

the adhesive layer, there is no chance of generatin
scraps of the adhesive layer. Therefore, attention

paid to these methods as an excellent technology th

replace blade dicing.

CITATION LIST

PATENT DOCUMENT

[0010] Patent Document 1: JP 2007-5530 A
Patent Document 2: JP 2003-338467 A

Patent Document 3: JP 2004-273895 A

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION
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[0011] As described in Patent Documents 1 to 3 ment

above, a method of splitting the adhesive layer by
the adhesive layer by expansion may be carried out
in order to enhance the splittability of the adhesi

the process of expanding is carried out at a low te

ioned
expanding
such that,
ve layer,

mperature

suchas0 °Cor-15 °C, and the subsequent pick-up process and

the mounting process are operated at normal tempera

However, when itis attempted to enhance splittabil
adhesive layer at a low temperature, splittability
temperature also increases, and the adhesive layer
brittle. Accordingly,incisionsorcrackseasilyo
theimpactatthe time of transportation or the lik

if incisions or cracks do not occur, when the adhes

is stretched or the like during a precutting proces
processing the adhesive layer to a defined size, th
problem that the adhesive layer readily cracks.
[0012] Thus, itis an object of the presentinventi
provide an adhesive tape for semiconductor processi
excellent processability, in which there is no occu
incisions or cracks caused by the impact at the tim
transportation or the like, and even if the adhesiv
stretched during a precutting process of processing
adhesive layerto a defined size, the adhesive laye

crack.
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MEANS FOR SOLVING PROBLEM

[0013] Inordertosolvetheproblemdescribedabov
adhesive tape for semiconductor processing related
present invention has an adhesive layer and a tacky
sheetlaminatedtherein,inwhichtheadhesivelaye
strength(A)accordingtotherightangledtearmet

in JIS K7128-3, of 0.8 MPa or more.

[0014] It is preferable for the adhesive tape for
semiconductor processing that in the adhesive layer
strength (B) obtainablewhenacutting portionhavi

of 1 mm from the tip of the right angled part is in

the centerline passingthroughthetip ofaright
ofatestspecimenintherightangledtear method,

or more.

[0015] Furthermore,itispreferablefortheadhesi
forsemiconductorprocessingthattheelongationpe

the tacky adhesive sheet is 200% or more.

[0016] Furthermore,itispreferablefortheadhesi
forsemiconductorprocessingthatwhenthetackyad

is stretched to an elongation percentage of 200% an

e, the
to the
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, atear
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is0.5MPa

vetape

rcentageof

vetape
hesivesheet

dthenis

heatedto120  °C,theelongationpercentagebecomesl120%orless.

[0017] Furthermore,itispreferablefortheadhesi
forsemiconductorprocessingthattheadhesivelaye
strength(C)accordingtotherightangledtear met

in JIS K7128-3 at -15 °C is 0.8 MPa or less.
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[0018] Furthermore, it is preferable that the adhes
tapeforsemiconductorprocessingisusedinorder

wafer attached on the adhesive layer and the adhesi
oronlytheadhesivelayer,correspondinglytoindi

by expanding the tacky adhesive sheet.

[0019] Furthermore, in order to solve the problems
described above, the semiconductor device related t
present invention is produced using the adhesive ta

semiconductor processing described above.

EFFECT OF THE INVENTION

[0020] According to the present invention, since th
adhesivelayerhasatearstrength (A)withoutslit

to the test method for aright angled test specimen

in JIS K7128-3 of 0.8 MPa or more, itis possible t

a tape for semiconductor having excellent processab
whichincisions or cracks caused by the impactat t
transportation or the like are not generated, and e
adhesive layer is stretched during a precutting ste
processing the adhesive layerto a defined size, th

layer does not crack or the like.

BRIEF DESCRIPTION OF DRAWINGS
[0021] Fig. 1 is a cross-sectional view diagram

schematically illustrating the structure of an adhe
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for semiconductor processing related to an embodime
present invention.

Fig.2isacross-sectionalviewdiagramillustrat
stateinwhichasurfaceprotectivetapeisattache

Fig. 3isacross-sectional view diagram for expla
theprocessofattachingawaferandaringframet
tapeforsemiconductorprocessingrelatedtotheem
the present invention.

Fig. 4isacross-sectional view diagram for expla
the process of detaching a surface protective tape
surface of a wafer.

Fig.5isacross-sectionalviewdiagramillustrat
conditioninwhichamodifiedregionhasbeenforme
by laser processing.

Fig.6(a)isacross-sectionalviewdiagramillust
the state in which the adhesive tape for semiconduc
processingrelatedtothe embodiment ofthe present
is mounted on an expansion apparatus; Fig. 6(b) is
cross-sectional view diagram illustrating the cours
splittingawaferintochipsbyexpandingtheadhes
semiconductor processing; and Fig. 6(c) is a cross-
viewdiagramillustratingthe adhesive tape forsem
processing, the adhesive layer and the chips after
expanding.

Fig. 7 isacross-sectional view diagram for expla
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a heat shrinking step.
Fig.8(a)isaplanviewdiagramofthetestspeci

fortherightangledtear method; and Fig. 8(b)is

diagram of the test specimen having a cutting porti

therein.

MODE(S) FOR CARRYING OUT THE INVENTION
[0022] Hereinafter,embodimentsofthe presentinve
will be described in detail.

[0023] Fig. 1 is a cross-sectional view diagram
illustrating an adhesive tape for semiconductor pro
relatedtoanembodimentofthepresentinvention.

tape for semiconductor processing 10 of the present

Is intended such that when a wafer is split into ch
expanding,anadhesivelayer13issplitalongwith

This adhesive tape for semiconductor processing 10
tacky adhesive sheet 15 composed of a substrate fil
tackyadhesivelayer12 provided onthe substrate f

an adhesive layer 13 provided on the tacky adhesive
and the back surface of a wafer is attached onto th
layer 13. The respective layers may be cutin adva
predeterminedshape(precutting)inaccordancewith

or apparatus used. Furthermore, the adhesive tape
semiconductor processing 10ofthe presentinventio

the form in which the adhesive tape has been cut ou
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sheetofwafer,ormaybeintheforminwhichalo ngsheetformed

by plural piecesoftheadhesivetapethathasbeen cutoutfor
each sheet of wafer, is wound into a roll shape. | n the
followingdescription,theconfigurationsoftheva riouslayers

will be explained.
[0024] <Substrate film>

If the substrate film 11 has uniform and isotropic

expansibility, it is preferable from the viewpoint that the
wafer can be cut without tilting in any direction d uring the
expansion step, and the material for the substrate flm1lis

notparticularlylimited. Generally, crosslinkedr esinshave

high restoring force against pulling compared to

non-crosslinkedresins, and have high contractions tresswhen
heat is applied to the resins in a stretched state after the
expansionstep. Therefore, excellentresultsareo btainedin
viewofaheatshrinkingstepofeliminatingthesl ackproduced
intheadhesivetapeafterthe expansionstep,thro ughthermal
shrinkage,andapplyingtensiontotheadhesivetap etothereby
stably maintaining the distances between individual chips.
Amongthecrosslinkedresins,thermoplasticcrossli nkedresins
are more preferably used. Onthe otherhand, non-c rosslinked
resins have low restoring force against pulling com pared to
crosslinkedresins. Therefore, after the expansion stepina
low temperature range such as -15 °Cto0 °C,whenthe adhesive
tape is once relaxed and returned to normal tempera ture, and

12



then is directed to a pick-up step and a mounting s
adhesive tape does not easily shrink. Therefore, e
resultsareobtainedfromtheviewpointthatthead
adhered to the chips can be prevented from being br
contact with each other. Among the non-crosslinked
olefin-basednon-crosslinkedresinsare more prefer
[0025] An example of such a thermoplastic crosslink
resinisanionomerresinobtainedbycrosslinking,

an ethylene-(meth)acrylic acid binary copolymer or
copolymer containing ethylene-(meth)acrylic
acid-(meth)acrylicacidalkylesterasmainpolymer
components, with metal ions. These ionomer resins
appropriate for the expansion step in terms of unif
expansibility,andareparticularlysuitablefromt
thattherestoringforce strongly works atthetime

due to the crosslinking. The metalionsthatarei

the ionomer resins are not particularly limited; ho
examples thereofinclude zinc and sodium. Zincion
susceptible to elution, and are preferable fromthe
lowcontaminability. Inthe(meth)acrylicacidalk
theternarycopolymer,analkylgrouphaving1to4

is preferable from the viewpoint of having a high e
modulus and being capable of propagating strong for
wafer. Examples of such a (meth)acrylic acid alkyl

include methyl methacrylate, ethyl methacrylate, pr
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methacrylate, butyl methacrylate, methyl acrylate,
acrylate, propyl acrylate, and butyl acrylate.

[0026] Furthermore, regarding the thermoplastic
crosslinkedresin,inadditiontotheionomerresin
obtained by crosslinking a resin selected from a lo
polyethylenehavingaspecificgravityof0.910or
than0.930,anultralowdensity polyethylenehaving
gravity of less than 0.910, or ethylene-vinyl aceta
copolymers, by irradiating the resin with energy ra
anelectronbeam,isalsosuitable. Sincesuchat
crosslinked resin has crosslinked sites and non-cro
sites co-existing in the resin, thermoplastic cross
resinshavecertainuniformexpansibility. Further
restoring force strongly works at the time of heati
thermoplastic crosslinked resins are also suitable
eliminating the slack of the adhesive tape caused b
expansion step. Also, because thermoplastic crossl
resinsmostlydonotcontainchlorineinthecompos
molecular chain, even if waste tapes are disposed b
incineration after use, the thermoplastic crosslink

do not generate chlorinated aromatic hydrocarbons s
dioxin and analogues thereof, and therefore, the re
reduced burden on the environment. When the amount
energy rays irradiated to the polyethylene or the

ethylene-vinyl acetate copolymer is appropriately r

14

ethyl

s,aproduct
w density
morebutless
aspecific
te
yssuchas
hermoplastic
sslinked
linked
more,since
ng,
for
y the
inked
itionofthe
y
edresins
uch as
sins have

of the

egulated,



a resin having sufficient uniform expansibility can
obtained.
[0027] Furthermore, an example of the non-crosslink
resin include a mixed resin composition of, for exa
polypropylene and a styrene-butadiene copolymer.

[0028] Regarding polypropylene, for example, a
homopolymer of propylene, or a block type or random
propylene-ethylene copolymer can be used. A random
propylene-ethylenecopolymerhaslowrigidityandi
Whenthe percentage contentofanethylene constitu
thepropylene-ethylenecopolymeris0.1%byweight
propylene-ethylene copolymer is excellent from the
oftherigidityofaresultingtape,andfromthev

the compatibility between the resins in the mixed r
compositionishigh. Whenitissaidthatatapeh

rigidity, the cuttability of the wafer is enhanced,

case in which the resins have high compatibility, t

ofthe mixed resin composition extrudedis easily s
Thepercentagecontentismorepreferably1%bywei
Furthermore, when the percentage content of an ethy
constituentunitinthe propylene-ethylene copolyme
weight or less, excellent results are obtained from
viewpoint that polypropylene is stabilized and is e

polymerized. The percentage contentis more prefer

weight or less.
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[0029] Regarding the styrene-butadiene copolymer, a
hydrogenated styrene-butadiene copolymer may be use
styrene-butadiene copolymer is hydrogenated, the
styrene-butadiene copolymer has satisfactory compat
withpropylene,andtheembrittlementanddiscolora

by oxidative deterioration attributed to the double
butadiene canbe prevented. Furthermore,whenthe
contentofastyreneconstituentunitinthestyren
copolymer is 5% by weight or more, it is preferable
viewpoint that the styrene-butadiene copolymeris s
and is easily polymerized. Furthermore, when the p
content is 40% by weight or less, the styrene-butad
copolymerisflexibleandisexcellentinviewofe
Thepercentagecontentismorepreferably25%bywe

and evenmore preferably 15% byweightorless. Re
styrene-butadiene copolymer, a block type copolymer
randomtypecopolymercanallbeused. Arandomty
ispreferablebecausethestyrenephaseisuniforml
excessive increase in rigidity can be suppressed, a
expansibility is enhanced.

[0030] Whenthepercentagecontentofpolypropylene
mixed resin composition is 30% by weight or more, e
results are obtained from the viewpoint that the th
unevenness of the substrate film can be suppressed.

thickness is uniform, expansibility is likely to be
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isotropic, and it can be easily prevented that the
relaxing properties of the substrate film become ex
strong,thatthedistancebetweenchipsbecomesmal
andthatthe adhesivelayersarebroughtintoconta
another and are fused again. The percentage conten
preferably 50% by weight or more. Furthermore, whe
percentage content of polypropylene is 90% by weigh
rigidity of the substrate film can be easily adjust
appropriately. Iftherigidity of the substrate fi
toohigh,sincetheforcerequiredtoexpandthesu
becomes larger, there are occasions in which the lo
apparatus is increased, and expansion that is suffi
the splitting of the wafer or the adhesive layer, m
achieved. Therefore, itisimportantto appropriat
therigidity. Thelowerlimitofthepercentageco
styrene-butadiene copolymerinthe mixedresincomp
preferably 10% by weightor more, anditiseasyto
rigidity of the substrate film to a level appropria
apparatus. When the upper limitis 70% by weight o
excellent results are obtained from the viewpoint t
thicknessunevennesscanbesuppressed,andtheupp

more preferably 50% by weight or less.

[0031] Meanwhile, in the example illustrated in Fig

the substrate film 11 is a single layer; however, t

invention is not limited to this, and the substrate
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haveamultilayer structure obtainedbylaminating
kindsofresins,ortwoormorelayersofasingle

may be laminated. Regarding the two or more kinds
itis preferable thatthe resins are coherently cro

or non-crosslinkable, from the viewpoint that the
characteristics of the respective resins are manife
enhancedmanner. Whentheresinsarelaminatedin
of crosslinkable resins and non-crosslinkable resin
preferablefromtheviewpointthatthedefectsoft

resins complementary to one another. The thickness
substrate film 11 is not particularly defined; howe
desirable that the substrate film has a strength ba
sufficienttobeeasilystretchableandremainunbr

the expansion step for the adhesive tape for semico

processingl0. Forexample,itisdesirablethatt

twoormore
kindofresin
of resins,

sslinkable

stedinan
combination
s, itis
herespective
of the
ver, itis
rely
okenduring
nductor

hethickness

isabout50 umto300 pm,andthe thicknessis more preferably

80 pumto200 pm.

[0032] Regarding the method for producing a multila

substratefilm11,anextrusionmethod,alaminatio
thelike, which are conventionally known, canbe us
caseofusingalaminationmethod,anadhesivemay
betweenthelayers. Regardingthe adhesive,aconv
known adhesive can be used.

[0033] <Tacky adhesive layer>

The tacky adhesive layer 12 can be formed by apply
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tacky adhesive composition on the substrate film 11
desirablethatthetackyadhesivelayerl2thatcon
adhesive tape for semiconductor processing 10 of th
inventiondoesnotcausedetachmentfromtheadhesi
atthetimeofdicing,andhasretentivitytothee
suchaschipflyingdonotoccur,orhascharacteri
detachmentfromthe adhesivelayer 13ismade easy
of pick-up.
[0034] In regard to the adhesive tape for semicondu
processing 10 of the present invention, the configu

the tacky adhesive composition that constitutes the
adhesivelayerlZ2isnotparticularlylimited;howe

to enhance the pick-up performance after dicing, an
ray-curable tacky adhesive composition is preferabl
material which can be easily detached from the adhe

13 after curing is preferable. According to one em

a tacky adhesive composition containing 60 mol% or
(meth)acrylatehavinganalkylchainhaving6to12
asabaseresin, and containing apolymer (A) havin
ray-curable carbon-carbon double bond having an iod

of 5 to 30, may be mentioned as an example. Here,
raysmeanlightrayssuchasultravioletradiation,

radiation such as an electron beam.

[0035]

In regard to such a polymer (A), the amount

introduction of the energy ray-curable carbon-carbo
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bonds is 5 or more as an iodine value, excellent re
obtained from the viewpoint that the effect of redu
tacky adhesive force after irradiation with energy
increased. The amount of introduction is more pref
or more. Furthermore, when the amount of introduct
orlessastheiodinevalue,excellentresultsare
theviewpointthatsuperiorchipretentivityisexh

the pick-up of the chips after irradiation with ene
anditis easytowidenthe gaps betweenthe chips
ofexpansionimmediately beforethe pick-upstep.
betweenthechipscanbesufficientlywidenedbefor
step, itis preferable because image recognition of

at the time of pick-up is facilitated, or it is eas
upthechips. Furthermore,whentheamountofintr
the carbon-carbon double bondsisfrom 5to 30 ast
value,itispreferable becausethe polymer(A)is

production thereof is facilitated.

[0036] Furthermore, when the polymer (A) has a glas

transition temperature of -70
areobtainedfromtheviewpointofheatresistance
heatassociatedwithirradiationwithenergyrays,
transition temperature is more preferably -66
Furthermore, when the glass transition temperature
lower,excellentresultsareobtainedfromtheview

effectofpreventingchipflyingafterdicingina
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aroughsurfacestate. Theglasstransitiontemper atureismore

preferably0 °Corlower,andevenmorepreferably-28 °Corlower.
[0037] The polymer (A) may be a polymer produced by any
method; however, forexample, a polymer obtained by mixing an
acryliccopolymerandacompound havinganenergyr ay-curable
carbon-carbon double bond, or a polymer obtained by reacting
anacryliccopolymerhavingafunctionalgroupora methacrylic
copolymer(Al)havingafunctionalgroup,withaco mpound (A2)
havingafunctionalgroupthatcanreactwiththea forementioned
functionalgroupandhavinganenergyray-curablec arbon-carbon

double bond, is used.

[0038] Among these, an example of the methacrylic
copolymer(Al)havingafunctionalgroupisapolym erobtainable
by copolymerizing a monomer (A1-1) having a carbon- carbon
doublebond,suchasanacrylicacidalkylesteror amethacrylic
acid alkyl ester,and amonomer (A1-2) having a car bon-carbon
double bond and having a functional group. Example s of the
monomer (Al-1) include hexyl acrylate, n-octyl acry late,
isooctyl acrylate, 2-ethylhexyl acrylate, dodecyl a crylate,
decylacrylate,andlaurylacrylate,allofwhichh aveanalkyl
chain having 6 to 12 carbon atoms; pentyl acrylate, n-butyl
acrylate, isobutyl acrylate, ethyl acrylate, and me thyl
acrylate,allofwhicharemonomershavinganalkyl chainhaving
5 or fewer carbon atoms; and methacrylates similar to those.
[0039] Meanwhile, in regard to the monomer (A1-1), a
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component having an alkyl chain having 6 or more ca
isexcellentinviewofthepick-uppropertiessinc

force between the tacky adhesive layer and the adhe
can be made small. Furthermore, a component having
chainhavingl12orfewercarbonatomshasalowela
atroomtemperature, and is excellentin view of th
forceoftheinterfacebetweenthetackyadhesivel
adhesive layer. When the adhesive force of the int
betweenthetackyadhesivelayerandtheadhesivel
itispreferable,ontheoccasionofcuttingawafe
theadhesivetape,becausetheinterfacialslippage
tackyadhesivelayerandtheadhesivelayercanbe

and cuttability is enhanced.

[0040] Furthermore,asamonomerhavinganalkylch
alargernumber of carbonatomsisused asthe mono
theglasstransitiontemperatureislowered;theref
adhesive composition having a desired glass transit
temperature can be prepared by appropriately select
monomer(Al-1). Furthermore,forthepurposeofen
various performances such as compatibility in addit
glasstransitiontemperature, alowmolecularweigh
having a carbon-carbon double bond, such as vinyl a
styrene or acrylonitrile, can also be incorporated.
case, such alow molecular weight compoundisincor

an amount in the range of 5% by mass or less relati
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total mass of the monomer (Al1-1).

[0041] Ontheotherhand,examplesofthefunctiona
carried by the monomer (A1-2) include a carboxyl gr
hydroxylgroup,anaminogroup,acyclicacidanhyd
anepoxygroup,andanisocyanategroup. Specific

the monomer (A1-2) include acrylic acid, methacryli
cinnamic acid, itaconic acid, fumaric acid, phthali
2-hydroxyalkyl acrylates, a 2-hydroxyalkyl methacry
glycol monoacrylate, a glycol monomethacrylate, N-m
acrylamide, N-methylol methacrylamide, allyl alcoho
N-alkylaminoethylacrylate,anN-alkylaminoethylme

an acrylamide, a methacrylamide, maleic anhydride,
anhydride, fumaric anhydride, phthalic anhydride, g

acrylate, glycidyl methacrylate, and allyl glycidy!l

[0042] Furthermore, regarding the functional group

forthecompound (A2),inacaseinwhichthe funct
carried by the compound (A1) is a carboxyl group or
acidanhydridegroup,thefunctionalgroupofthec

may be a hydroxyl group, an epoxy group, an isocyan
or the like; in the case of a hydroxyl group, the f
groupmaybeacyclicacidanhydridegroup,anisoc
orthelike;inthecaseofanaminogroup, thefu

may be an epoxy group, anisocyanate group orthel
thecaseofanepoxygroup,thefunctionalgroupma

group,acyclicacidanhydridegroup,anaminogrou
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Specific examples thereof include the same groups a
mentioned as the specific examples for the monomer
Furthermore,asthecompound(A2),acompoundinwh
oftheisocyanate groupsofapolyisocyanate compou
urethanized using hydroxyl groups or carboxyl group
monomerhavinganenergyray-curablecarbon-carbon
can also be used.

[0043] Meanwhile, in regard to the reaction between
compound (Al) and the compound (A2), a product havi
characteristics such as the acid value or the hydro

value can be produced by leaving unreacted function
WhenOHgroupsareleftunreacted suchthatthe hyd

value of the polymer (A) is adjusted to 5 to 100, t
adhesive force afterirradiation with energy raysi
andtherebytheriskofpick-upfailurecanbefurt
Furthermore,when COOHgroupsareleftunreactedsu
acidvalueofthepolymer(A)isadjustedto0.5to
ofimprovingthe state afterrestorationofthetac

layer after the adhesive tape for semiconductor pro
thepresentinventionhasbeenexpanded,isobtaine
preferable. When the hydroxyl group value of the p

is5 orlarger, excellentresults are obtained inv
effectofreducingthe tacky adhesive force afteri

with energy rays, and when the hydroxyl group value

less, excellent results are obtained in view of the
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of the tacky adhesive after irradiation with energy rays.

Furthermore, when the acid value is 0.5 or more, ex cellent
resultsareobtainedinviewoftheadhesivetaper estorability,
and when the acid value is 30 or less, excellent re sults are
obtained in view of the fluidity of the tacky adhes ive.
[0044] In regard to the synthesis of the polymer (A )
described above, as the organic solvent in the case of
performing the reaction by solution polymerization, a
ketone-basedsolvent,anester-basedsolvent,anal cohol-based
solvent, or an aromatic solvent can be used; howeve r, among
these, asolventwhichisgenerallyagoodsolvent foracrylic
polymersandhasaboilingpointof60 °Cto120 °C,suchastoluene,
ethyl acetate, isopropyl alcohol, benzene methyl ce llosolve,
ethylcellosolve,acetone,ormethylethylketone, ispreferred.
As the polymerization initiator, an azobis-based ra dical
generator such as a, a'-azobisisobutyronitrile, or an organic
peroxide-based radical generator such as benzoyl pe roxide is
usually used. At this time, if necessary, a cataly stand a
polymerization inhibitor can be used in combination , and by

regulating the polymerization temperature and the

polymerizationtime, apolymer (A) havingadesired molecular
weight can be obtained. Furthermore, in connection with the
regulation of the molecular weight, it is preferabl e to use
mercaptanoracarbontetrachloride-basedsolvent. Meanwhile,
this reaction is not intended to be limited to solu tion
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polymerization, and other methods such as bulk poly
and suspension polymerization may also be used.
[0045] The polymer (A) can be obtained in this mann
describedabove; however, accordingtothe present
when the molecular weight of the polymer (A) is adj
300,000 or more, excellent results are obtained fro
viewpoint of increasing the cohesive force. High c
force leads to an effect of suppressing slippage at
interface between the tacky adhesive layer and the
layer at the time of expansion, and since the propa
tensile force to the adhesive layer is easily achie
preferable from the viewpoint that the divisibility
adhesive layeris enhanced. Whenthe molecular wei
polymer(A)isadjustedto2,000,0000rless,excel

are obtainedfromtheviewpointofsuppressinggela
time of synthesis and application. Meanwhile, the
weightaccordingtothepresentinventionmeansthe
molecularweightcalculatedrelativetopolystyrene
[0046] Furthermore, in regard to the adhesive tape
semiconductorprocessingl0ofthepresentinventio
composition that constitutes the tacky adhesive lay
furtherincludeacompound(B)thatactsasacross

in addition to the polymer (A). Examples thereof i
polyisocyanate, a melamine-formaldehyde resin, and

resin, and these can be used singly or in combinati
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or more kinds thereof. This compound (B) reacts wi
polymer (A) or the substrate film, and the compound
enhance, through the resulting crosslinked structur
cohesive force of the tacky adhesive containing the

(A) and (B) as main components, after the applicati
tacky adhesive composition.

[0047] There are no particular limitations on the
polyisocyanate, and examples thereof include aromat
isocyanates such as 4,4'-diphenylmethane diisocyana
tolylene diisocyanate, xylene diisocyanate, 4,4'-di
ether diisocyanate, and
4,4'-[2,2-bis(4-phenoxyphenyl)propane] diisocyanate
hexamethylene diisocyanate, 2,2,4-trimethylhexameth
diisocyanate, isophorone diisocyanate,
4,4'-dicyclohexylmethane diisocyanate,
2,4'-dicyclohexylmethane diisocyanate, lysine diiso
and lysine triisocyanate. Specifically, CORONATE L
(manufacturedbyNipponPolyurethanelndustryCo.,
name) and the like can be used. Regarding the
melamine-formaldehyde resin, specifically, NIKALAC
(manufactured by Sanwa Chemical Co., Ltd., trade na
(manufactured by Hitachi Chemical Co., Ltd., trade

the like can be used. Regarding the epoxy resin, T
(manufacturedbyMitsubishiChemicalCorp.,traden

like can be used. According to the present inventi
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particularly preferable to use a polyisocyanate.
[0048] A tacky adhesive layer in which the amount o
addition ofthe compound (B) has beenadjustedto 0

mass or more relative to 100 parts by mass ofthe p

Is excellent in view of the cohesive force. The am

addition of the compound (B) is more preferably 0.5
massormore. Furthermore,atackyadhesivelayer
amountofadditionhasbeenadjustedtol0partsby
isexcellentinview of suppressingrapidgelation

of application, and thus satisfactory workability f
incorporation, application or the like of the tacky

isobtained. Theamountofadditionismoreprefer

by mass or less.

[0049] Furthermore, according to the present invent
the tacky adhesive layer 12 may also include a
photopolymerization initiator (C). The photopolyme
initiator (C) included in the tacky adhesive layer
particularly limited, and any conventionally known
photopolymerization initiator can be used. Example
include benzophenones such as benzophenone,
4,4'-dimethylaminobenzophenone,
4,4'-diethylaminobenzophenone,and4,4'-dichloroben
acetophenones such as acetophenone and diethoxyacet

anthraquinones such as 2-ethylanthraguinone and

t-butylanthraquinone; 2-chlorothioxanthone, benzoin
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ether, benzoin isopropyl ether, benzil, a 2,4,5-tri
imidazoledimer(lophinedimer),andanacridine-ba

and these can be used singly or in combination of t
kinds thereof. Regarding the amount of addition of
photopolymerization initiator (C), it is preferable
incorporate the polymerization initiator (C) in an
0.1partsbymassormore,andmorepreferably0.5

or more, relative to 100 parts by mass of the polym
Furthermore, the amount of additionis preferably 1
mass or less, and more preferably 5 parts by mass o
[0050] In addition, in the energy ray-curable tacky
adhesive used for the presentinvention, a tackifie
adhesiveness modifier, a surfactant and the like, o
modifiers can be incorporated as necessary. Furthe
inorganic compound filler may also be appropriately
thereto.

[0051] The tacky adhesive layer 12 can be formed by
utilizing a conventional method for forming a tacky
layer. Thetackyadhesivelayerl2canbeformedo

film 11 by, for example, a method of forming a tack
layer by applying the tacky adhesive composition de
above on a predetermined surface of a substrate fil
methodofapplyingthetackyadhesivecompositiono

(for example, a plastic film or sheet having a rele

appliedthereon)toformthetackyadhesivelayer 1
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transferring the tacky adhesive layer 12 to a prede termined
surfaceofthesubstrate. Meanwhile,thetackyadh esivelayer
12maybeintheformofasinglelayer,ormayhav ealaminated
form.

[0052] Thethicknessofthetackyadhesivelayer12 isnot
particularly limited; however, when the thickness i S2 umor
more,excellentresultsareobtainedinviewofthe tackforce,

and the thickness is more preferably 5 pum or more. When the
thickness is 15 pum or less, excellent pick-up performance is

obtained, and the thickness is more preferably 10 pHm or less.
[0053] Itis preferable that the tacky adhesive she etl15
hasanelongationpercentage of200%ormore. Furt hermore, it
ispreferablethatthetackyadhesivesheet15iss tretchedto

an elongation percentage of 200% and then is heated to120 °C,
and thereby the elongation percentage is adjusted t 0120% or
less. When the elongation percentage is adjusted t 0 120% or

lessbyheatingthetackyadhesivesheetto 120
ofsplittingtheadhesivelayerl2byexpansionalo
andthen causingthe chip peripheral partofthead

for semiconductor processing that has been stretche
expansion to shrink by heating, the adhesive tape f
semiconductor processing can be made to properly sh
a result, the distance between chips can be maintai
cracksandthelikecausedbybumpingbetweenchips

canbeprevented. Inordertoobtainanelongation
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of200%ormore,andtohavetheelongationpercent
t0 120% or less by heatingto 120
adhesive sheet up to an elongation percentage of 20
preferable to use a substrate film 11 having such
characteristics.

[0054] <Adhesive layer>

In regard to the adhesive tape for semiconductor

processing 10 of the presentinvention, the adhesiv
iIsintendedsuchthatafterawaferisattachedto
tapeforsemiconductorprocessingl0anddiced,whe
picked up, the adhesive layer 13 is detached from t
adhesivelayerl2andadherestothechips. Then,
layerisusedasanadhesiveforfixingthechipso

or a lead frame.

[0055] Theadhesivelayer13isnotparticularlyli
however, the adhesive layer 13 may be any film-like
thatis generally usedinwafers, and anexample th
adhesivelayercontainingathermoplasticresinand
polymerizablecomponent. Thethermoplasticresinu
adhesivelayerl3ofthepresentinventionisprefe
havingthermoplasticity,oraresinwhichhastherm

in an uncured state and forms a crosslinked structu
being heated. There are no particular limitations,
according to an embodiment, a thermoplastic resin h

weightaverage molecularweightof5000t0 200,000
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transitiontemperatureofO °Cto150
accordingtoanotherembodiment, athermoplasticre
aweightaverage molecularweightof100,000t0 1,0

a glass transition temperature of -50

[0056] Examplesoftheformerthermoplasticresini
apolyimideresin, apolyamideresin, apolyetherim

a polyamideimide resin, a polyester resin, a polyes
resin,aphenoxyresin,apolysulfoneresin,apoly

resin, a polyphenylene sulfide resin, and a polyeth
resin. Among them, itis preferable to use a polyi
oraphenoxyresin. Regardingthelatterthermopla
itispreferabletouseapolymercontainingafunc

[0057] A polyimide resin can be obtained by subject
tetracarboxylic acid dianhydride and a diamine to a
condensationreactionbyaknownmethod. Thatis,
reaction is carried out in an organic solvent using
tetracarboxylic acid dianhydride and a diamine in e
amounts or in almost equimolar amounts (the order o

of the various components is arbitrary) at a reacti

temperature of 80 °C or lower, and preferably 0

thereaction progresses, the viscosity of the react
slowly increases, and polyamide acid, whichisapr
polyimide, is produced. This polyamide acid can ha
molecularweightregulatedbysubjectingthe polyam

depolymerization by heating the compound at a tempe
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50°Cto80 °C. Thepolyimideresincanbeobtainedbysubjecti
the reaction product (polyamide acid) to dehydratio
cyclization. The dehydration cyclization can be ca
byathermalcyclizationmethod ofperformingahea
andachemicalcyclizationmethodofusingadehydr

[0058] Thetetracarboxylicaciddianhydrideusedas
material of the polyimide resin is not particularly

and for example, 1,2-(ethylene)bis(trimellitate anh
1,3-(trimethylene)bis(trimellitate anhydride),
1,4-(tetramethylene)bis(trimellitate anhydride),
1,5-(pentamethylene)bis(trimellitate anhydride),
1,6-(hexamethylene)bis(trimellitate anhydride),
1,7-(heptamethylene)bis(trimellitate anhydride),
1,8-(octamethylene)bis(trimellitate anhydride),
1,9-(nonamethylene)bis(trimellitate anhydride),
1,10-(decamethylene)bis(trimellitate anhydride),
1,12-(dodecamethylene)bis(trimellitate anhydride),
1,16-(hexadecamethylene)bis(trimellitate anhydride)
1,18-(octadecamethylene)bis(trimellitate anhydride)
pyromellitic dianhydride, 3,3',4,4'-biphenyltetraca
acid dianhydride, 2,2',3,3'-biphenyltetracarboxylic
dianhydride,2,2-bis(3,4-dicarboxyphenyl)propanedi
2,2-bis(2,3-dicarboxyphenyl)propane dianhydride,
1,1-bis(2,3-dicarboxyphenyl)ethane dianhydride,

1,1-bis(3,4-dicarboxyphenyl)ethane dianhydride,
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bis(2,3-dicarboxyphenyl)methane dianhydride,
bis(3,4-dicarboxyphenyl)methane dianhydride,
bis(3,4-dicarboxyphenyl)sulfone dianhydride,
3,4,9,10-perylenetetracarboxylic acid dianhydride,
bis(3,4-dicarboxyphenyl) ether dianhydride,
benzene-1,2,3,4-tetracarboxylic acid dianhydride,
3,4,3',4'-benzophenonetetracarboxylic acid dianhydr
2,3,2',3'-benzophenonetetracarboxylic acid dianhydr
3,3,3',4'-benzophenonetetracarboxylic acid dianhydr
1,2,5,6-naphthalenetetracarboxylic acid dianhydride
1,4,5,8-naphthalenetetracarboxylic acid dianhydride
2,3,6,7-naphthalenetetracarboxylic acid dianhydride
1,2,4,5-naphthalenetetracarboxylic acid dianhydride
2,6-dichloronaphthalene-1,4,5,8-tetracarboxylic aci
dianhydride,
2,7-dichloronaphthalene-1,4,5,8-tetracarboxylic aci
dianhydride,
2,3,6,7-tetrachloronaphthalene-1,4,5,8-tetracarboxy
dianhydride, phenanthrene-1,8,9,10-tetracarboxylic
dianhydride, pyrazine-2,3,5,6-tetracarboxylic acid
dianhydride, thiophene-2,3,5,6-tetracarboxylic acid
dianhydride, 2,3,3',4'-biphenyltetracarboxylic acid
dianhydride, 3,4,3',4'-biphenyltetracarboxylic acid
dianhydride, 2,3,2',3'-biphenyltetracarboxylic acid

dianhydride, bis(3,4-dicarboxyphenyl)dimethylsilane
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dianhydride, bis(3,4-dicarboxyphenyl)methylphenylsi
dianhydride, bis(3,4-dicarboxyphenyl)diphenylsilane
dianhydride,
1,4-bis(3,4-dicarboxyphenyldimethylsilyl)benzene
dianhydride,
1,3-bis(3,4-dicarboxyphenyl)-1,1,3,3-tetramethyldic
ne dianhydride, p-phenylenebis(trimellitate anhydri
ethylenetetracarboxylic acid dianhydride,
1,2,3,4-butanetetracarboxylic acid dianhydride,
decahydronaphthalene-1,4,5,8-tetracarboxylic acid
dianhydride,
4,8-dimethyl-1,2,3,5,6,7-hexahydronaphthalene-1,2,5
carboxylic acid dianhydride,
cyclopentane-1,2,3,4-tetracarboxylic acid dianhydri
pyrrolidine-2,3,4,5-tetracarboxylic acid dianhydrid
1,2,3,4-cyclobutanetetracarboxylic acid dianhydride
bis(exo-bicyclo[2,2,1]heptane-2,3-dicarboxylic acid
dianhydride,
bicyclo[2,2,2]-oct-7-ene-2,3,5,6-tetracarboxylic ac
dianhydride, 2,2-bis(3,4-dicarboxyphenyl)hexafluoro
dianhydride,
2,2-bis[4-(3,4-dicarboxyphenyl)phenyllhexafluoropro
dianhydride, 4,4'-bis(3,4-dicarboxyphenoxy)diphenyl
dianhydride,

1,4-bis(2-hydroxyhexafluoroisopropyl)benzenebis(tri
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anhydride),
1,3-bis(2-hydroxyhexafluoroisopropyl)benzenebis(tri
anhydride),
5-(2,5-dioxotetrahydrofuryl)-3-methyl-3-cyclohexene
arboxylic acid dianhydride,
tetrahydrofuran-2,3,4,5-tetracarboxylic acid dianhy
and the like can be used. These compounds canbeu
or in combination of two or more kinds thereof.
[0059] The diamine usedas araw material of polyim
not particularly limited, and for example, aromatic
such as o-phenylenediamine, m-phenylenediamine,
p-phenylenediamine, 3,3'-diaminodiphenyl ether,
3,4'-diaminodiphenyl ether, 4,4'-diaminodiphenyl et
3,3'-diaminodiphenylmethane, 3,4'-diaminodiphenylme
4,4'-diaminodiphenyl ether methane,
bis(4-amino-3,5-dimethylphenyl)methane,
bis(4-amino-3,5-diisopropylphenyl)methane,
3,3'-diaminodiphenyldifluoromethane,
3,4'-diaminodiphenyldifluoromethane,
4,4'-diaminodiphenyldifluormethane,
3,3'-diaminodiphenylsulfone, 3,4'-diaminodiphenylsu
4,4'-diaminodiphenylsulfone, 3,3'-diaminodiphenyl s
3,4'-diaminodiphenyl sulfide, 4,4'-diaminodiphenyl
3,3'-diaminodiphenyl ketone, 3,4'-diaminodiphenyl k

4,4'-diaminodiphenyl ketone, 2,2-bis(3-aminophenyl)
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2,2'-(3,4'-diaminodiphenyl)propane,
2,2-bis(4-aminophenyl)propane,
2,2-bis(3-aminophenyl)hexafluoropropane,
2,2-(3,4'-diaminodiphenyl)hexafluoropropane,
2,2-bis(4-aminophenyl)hexafluoropropane,
1,3-bis(3-aminophenoxy)benzene,
1,4-bis(3-aminophenoxy)benzene,
1,4-bis(4-aminophenoxy)benzene,
3,3'-(1,4-phenylenebis(1-methylethylidene))bisanili
3,4'-(1,4-phenylenebis(1-methylethylidene)bisanilin
4,4'-(1,4-phenylenebis(1-methylethylidene))bisanili
2,2-bis(4-(3-aminophenoxy)phenyl)propane,
2,2-bis(4-(4-aminophenoxy)phenyl)propane,
2,2-bis(4-(3-aminophenoxy)phenyl)hexafluoropropane,
2,2-bis(4-(4-aminophenoxy)phenyl)hexafluoropropane,
bis(4-(3-aminophenoxy)phenyl) sulfide,
bis(4-(4-aminophenoxy)phenyl) sulfide,
bis(4-(3-aminophenoxy)phenyl)sulfone,
bis(4-(4-aminophenoxy)phenyl)sulfone,and3,5-diami
acid; and aliphatic diamines such as 1,2-diaminoeth
1,3-diaminopropane, 1,4-diaminobutane, 1,5-diaminop
1,6-diaminohexane, 1,7-diaminoheptane, 1,8-diaminoo
1,9-diaminononane,1,10-diaminodecane,1,11-diamino
1,12-diaminododecane, 1,2-diaminocyclohexane, a

diaminopolysiloxanerepresentedbythefollowingfo
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1,3-bis(aminomethyl)cyclohexane,andpolyoxyalkylen

suchasJEFFAMINED-230,D-400,D-2000,D-4000,ED-

ED-2001 and EDR-148 manufactured by Sun Techno Chem

Ltd.; and the like can be used. These compounds ca
singlyorincombinationoftwoormorekindsthere
transitiontemperatureofthepolyimideresinispr

to200 °C,andtheweightaveragemolecularweightisprefe
10,000 to 200,000.

[Chemical Formula 1]

HoN — Ri—~8i—0 }—8i——R —NH;

 Ra /m Ry

wherein R1and R2 eachrepresentadivalenthydroca
havinglto30carbonatoms,whileR1andR2maybe
identical or different; R3and R4 eachrepresenta
hydrocarbon group, while R3's and R4's may be respe
identicalordifferent;andmrepresentsaninteger

[0060] Regarding the phenoxy resin, which is one of
preferredthermoplasticresinsinadditiontothose

above, a resin obtainable by a method of reacting v
bisphenolsandepichlorohydrin,oramethodofreac

epoxy resin and a bisphenol is preferred. Examples

bisphenol include bisphenol A, bisphenol-bisphenol

bisphenol AD, bisphenol F, and bisphenol S. Since

38

ediamines
600,ED-900,
ical Co.,
n be used
of. Theglass
eferably0  °C

rably

rbon group
respectively
monovalent
ctively
oflormore.
the
described
arious
tingaliquid
of the
AF,

a phenoxy



resin has a structure similar to that of an epoxy r
phenoxyresinhashighcompatibilitywithepoxyres
suitableforimpartingsatisfactoryadhesivenessto

film.

[0061] Anexampleofthephenoxyresinusedforthe
inventionisaresinhavingarepeatingunitrepres
following formula (2):

[Chemical Formula 2]

%cx O—CHy— ?H-CHZ}
OH

[0062] In the formula (2) described above, X repres

a single bond or a divalent linking group. Example
divalentlinking groupinclude an alkylene group, a
group, -O-, -S-, -SO-and -SO
preferably an alkylene group having 1 to 10 carbon
more preferably -C(R1)(R2)-. R1 and R2 each repres
hydrogenatomoranalkylgroup. Thealkylgroupi

a linear or branched alkyl group having 1 to 8 carb
andexamplesthereofincludemethyl,ethyl,n-propy
isooctyl, 2-ethylhexyl, and 1,3,3-trimethylbutyl.
Furthermore, the alkylgroup may be substitutedwit
atom,andexamplesthereofincludeatrifluoromethy

is preferably an alkylene group, -O-, -S-, a fluore
or-SO ,-,andmorepreferablyanalkylenegroupor-SO

them, -C(CH 3) -, -CH(CH 3)-, -CH -, and -SO
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-C(CH3) 2-,-CH(CH 3)-and-CH
is particularly preferred.

[0063] Ifthephenoxyresinrepresentedbyformula
repeatingunits,thephenoxyresinmaybearesinh
repeatingunitswithdifferentX'softheformula(
above,ormaybecomposedonlyofrepeatingunitsw

X's. Accordingtothepresentinvention,aresinc

of repeating units with identical X's is preferred.
[0064] Furthermore, when a polar substituent such a
hydroxyl group or a carboxyl group is incorporated
phenoxy resinrepresented by the formula (2) descri
compatibility with thermally polymerizable componen
enhanced,andauniformexternalappearanceorchar

can be imparted.

[0065] When the mass average molecular weight of th
phenoxy resin is 5000 or more, excellentresults ar

in view of the film forming properties. The mass a

molecular weight is more preferably 10,000 or more,

more preferably 30,000 or more. Furthermore, when
average molecular weightis 150,000 or less, itis

from the viewpoints of fluidity at the time of heat
orcompatibilitywithotherresins. Themassavera

weightis more preferably 100,000 or less. Further

theglasstransitiontemperatureis-50

results are obtained in view of the film forming pr
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andtheglasstransitiontemperatureis more prefer
higher,andevenmorepreferably50
transition temperature is 150

the adhesive layer 13 is obtained at the time of di
The glass transition temperature is more preferably

lower, and even more preferably 110 °C or lower.

[0066] Ontheotherhand,examplesofthefunctiona
forthepolymercontainingfunctionalgroupsasdes

include a glycidyl group, an acryloyl group, a meth
group,ahydroxylgroup,acarboxylgroup,anisocy
anaminogroup, andanamide group, andamongthem,
group is preferred.

[0067] Examples of the high molecular weight compon
containingafunctionalgroupinclude(meth)acrylic

containing functional groups such as a glycidyl gro

hydroxyl group, and a carboxyl group.

[0068] Regarding the (meth)acrylic copolymers, for
example,a(meth)acrylicestercopolymerandanacr

can be used, and an acrylic rubber is preferred. A

rubber is a rubber which contains an acrylic acid e

main component and is mainly formed from a copolyme
acrylateandacrylonitrileorthelike,oracopoly

acrylate and acrylonitrile or the like.

[0069]

Inacaseinwhichthecompoundcontainsag

group as a functional group, the amount of a glycid
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group-containing repeating unitis preferably 0.5% t06.0% by
weight,morepreferably0.5%t05.0%byweight,and particularly
preferably0.8%t05.0%byweight. Aglycidylgrou p-containing
repeating unit is a constituent monomer for a (meth )acrylic
copolymer containing glycidyl groups, and specific examples
thereof include glycidyl acrylate and glycidyl meth acrylate.
Whentheamountoftheglycidylgroup-containingre peatingunit
is in this range, adhesive force can be secured, an d also,
gelation can be prevented.

[0070] Examples of the constituent monomer for the

(meth)acrylic copolymer other than glycidyl acrylat e and
glycidylmethacrylate,include ethyl(meth)acrylate andbutyl
(meth)acrylate,andthesecanbeusedsinglyorin combination
of two or more kinds thereof. Meanwhile, according to the
present invention, ethyl (meth)acrylate represents ethyl
acrylate and/or ethyl methacrylate. The mixing rat io in the
case of using functional monomers in combination ma y be
determinedinconsiderationoftheglasstransition temperature
of the (meth)acrylic copolymer. When the glass tra nsition
temperature is adjusted to -50 °C or higher, it is preferable

fromthe viewpoint that excellent film forming prop ertiesare
obtained, and excessive tack at normal temperature can be
suppressed. When the tack force at normal temperat ure is
excessive, handling of the adhesive layer becomes d ifficult.
The glass transition temperature is more preferably -20 °Cor
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higher,andevenmore preferably0 °Corhigher.
glass transition temperature is adjusted to 30
excellent results are obtained in view of the adhes
oftheadhesivelayeratthetime ofdiebonding,a
transition temperature is more preferably 20

[0071] Inacaseinwhichahighmolecularweightc
containingafunctionalmonomerisproducedbypoly
above-mentioned monomers, the polymerization method
Is not particularly limited, and for example, metho

pearl polymerization and solution polymerization ca
Among them, pearl polymerization is preferred.

[0072] Accordingtothepresentinvention,whenthe
averagemolecularweightofthehighmolecularweig
containing afunctionalmonomeris 100,000 or more,
results are obtained in view of the film forming pr

and the weight average molecular weight is more pre
200,000 or more, and even more preferably 500,000 o
Furthermore, when the weight average molecular weig
adjustedto 2,000,000 or less, excellentresults ar
fromtheviewpointthatthe hotfluidity oftheadh
atthetimeofdiebondingisincreased. Whenthe
oftheadhesive layeratthetime ofdie bondingis
satisfactory adhesion between the adhesive layer an
adherendisobtained,andtheadhesiveforcecanbe

Also, the surface unevenness of the adherend is emb
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thus voids can be easily suppressed. The weight av
molecularweightismorepreferablyl,000,0000rle

more preferably 800,000 or less, and when the weigh
molecular weight is adjusted to 500,000 or less, su
effects can be obtained.

[0073] Furthermore, the thermally polymerizable
componentisnotparticularlylimitedaslongasth
polymerizable component can be polymerized by heat,
examples thereof include compounds having functiona
such as a glycidyl group, an acryloyl group, a meth
group,ahydroxylgroup,acarboxylgroup,anisocy

an amino group, and an amide group; and trigger mat
These compounds can be used singly orincombinatio
more kinds thereof; however, when the heat resistan
adhesivelayerisconsidered,itispreferablethat

layer containsathermosettingresinthatiscured

exerts an adhesive action, together with a curing a
promoting agent. Examples ofthe thermosettingres
anepoxyresin,anacrylicresin, asiliconeresin,

resin, athermosetting polyimideresin, apolyureth

a melamine resin, and a urea resin. Particularly,
viewpointofobtaininganadhesivelayerhavingexc
resistance,workabilityandreliability,itismost

to use an epoxy resin.

[0074] Theepoxyresinisnotparticularlylimited
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as the epoxy resin is cured and has an adhesive act
bifunctionalepoxyresinsuchasbisphenolAepoxy,
type epoxy resin such as a phenol-novolac type epox
acresol-novolactypeepoxyresincanbeused. Als
known epoxy resins such as a polyfunctional epoxy r
glycidylamine type epoxy resin, a heterocyclic-cont
epoxy resin, and an alicyclic epoxy resin can be ap
[0075] ExamplesofthebisphenolAtypeepoxyresin
EPIKOTEseries(EPIKOTES807,EPIKOTE815,EPIKOTES8
827, EPIKOTE 828, EPIKOTE 834, EPIKOTE 1001, EPIKOT
EPIKOTE 1007, and EPIKOTE 1009) manufactured by Mit
Chemical Corp.; DER-330, DER-301 and DER-361 manufa
Dow Chemical Company; and YD8125 and YDF8170 manufa
Nippon Steel & Sumikin Chemical Co., Ltd. Examples
phenolnovolactypeepoxyresinincludeEPIKOTE152

154 manufactured by Mitsubishi Chemical Corp.; EPPN
manufactured by Nippon Kayaku Co., Ltd.; and DEN-43
manufacturedbyDowChemicalCompany. Examplesof
novolac type epoxy resin include EOCN-102S, EOCN-10
EOCN-104S,EOCN-1012,EOCN-1025andEOCN-1027 manuf
Nippon Kayaku Co., Ltd.; and YDCN701, YDCN702, YDCN
YDCN704 manufactured by Nippon Steel & Sumikin Chem
Ltd. Examples of the polyfunctional epoxy resin in
EPON1031SmanufacturedbyMitsubishiChemical Corp.

0163manufacturedbyCibaSpecialtyChemicalscorpo
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DENACOL EX-611, EX-614, EX-614 B, EX-622, EX-512, E

EX-421,EX-411andEX-321manufacturedbyNagaseCh
Examples of the amine type epoxy resin include EPIK
manufacturedbyMitsubishiChemicalCorp.;YH-434m

by Tohto Chemical Industry Co., Ltd.; TETRAD-X and
manufacturedbyMitsubishiGasChemicalCo.,Inc.;
manufactured by Sumitomo Chemical Co., Ltd. Exampl
heterocyclic-containing epoxy resin include ARALDIT
manufacturedbyCibaSpecialtyChemicalscorporatio
ERL4299,ERL4221andERL4206manufacturedbyUnion
These epoxy resins can be used singly orincombina

or more kinds thereof.

[0076] Inordertocurethethermosettingresin,ad
canbeappropriatelyaddedthereto. Examplesofsu
include a curing agent, a curing accelerator,and a

Inthe case of adding a catalyst, a co-catalystcan
necessary.

[0077] In a case in which an epoxy resin is used as
thermosetting resin, it is preferable to use an epo
curingagentoracuringaccelerator,anditismor

to use these in combination. Examples of the curin
include a phenolic resin, dicyandiamide, a boron tr
complex compound, an organic hydrazide compound, an
polyamide resin, an imidazole compound, a urea or t

compound,apolymercaptancompound,apolysulfider
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mercapto groups at the ends, an acid anhydride, and
light/ultraviolet curing agent. These can be used
in combination of two or more kinds thereof.

Among these, examples of the boron trifluoride com
compound include boron trifluoride-amine complexes
variousaminecompounds(preferably,primaryamine
and examples of the organic hydrazide compound incl
isophthalic acid dihydrazide.

[0078] Examplesofthephenolicresinincludenovol
phenolicresinssuchasaphenolnovolacresin,ap
resin,acresolnovolacresin,atert-butylphenoln

and anonylphenol novolac resin; aresol type pheno
andpolyoxystyrenesuchaspoly(para-oxystyrene).
aphenoliccompoundhavingatleasttwophenolichy

in the molecule is preferred.

[0079] Examples ofthe phenolic compound having at
two phenolic hydroxyl groups inthe molecule includ
novolacresin,acresolnovolacresin,at-butylphe

resin, a dicyclopentadiene cresol novolac resin, a
dicyclopentadiene phenol novolac resin, a xylene-mo
phenol novolac resin, a naphthol novolac resin, a t

novolac resin, a tetrakisphenol novolac resin, a bi

novolac resin, a poly(p-vinylphenol) resin, and a p

aralkyl resin. Furthermore, among these phenolic r

phenolnovolacresinandaphenolaralkylresinare

a7

a

singly or
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preferred, and these can enhance the connection rel
[0080] Examplesoftheamineincludechain-likeali
amines (diethylenetriamine, triethylenetetramine,
hexamethylenediamine, N,N-dimethylpropylamine,
benzyldimethylamine, 2-(dimethylamino)phenol,
2,4,6-tris(dimethylaminomethyl)phenol, m-xylenediam
the like), cyclic aliphatic amines (N-aminoethylpip
bis(3-methyl-4-aminocyclohexyl)methane,
bis(4-aminocyclohexyl)methane, menthenediamine,
isophoronediamine, 1,3-bis(aminomethyl)cyclohexane,
like), heterocyclic amines (piperazine,
N,N-dimethylpiperazine, triethylenediamine, melamin
guanamine, and the like), aromatic amines
(meta-phenylenediamine,4,4'-diaminodiphenylmethane
4,4'-diaminodiphenylsulfone, and the like), polyami
(polyamidoamineis preferred; condensation product
acid and a polyamine), imidazole compounds
(2-phenyl-4,5-dihydroxymethylimidazole, 2-methylimi
2,4-dimethylimidazole, 2-n-heptadecylimidazole,
1-cyanoethyl-2-undecylimidazolium trimellitate, an
epoxy-imidazole adduct, and the like), urea or thio
compounds (an N,N-dialkylurea compound, an
N,N-dialkylthiourea compound, and the like), polyme
compounds, polysulfide resins having mercapto group

ends, acid anhydrides (tetrahydrophthalic anhydride
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like), and light/ultraviolet curing agents (dipheny
hexafluorophosphate,triphenylsulfoniumhexafluorop
and the like).
[0081] Thecuringacceleratorisnotparticularlyl
aslong asitis capable of curing a thermosetting
examples thereof include an imidazole, a dicyandiam
derivative, a dicarboxylic acid dihydrazide,
triphenylphosphine tetraphenylphosphoniumtetraphe
2-ethyl-4-methylimidazole-tetraphenylborate, and
1,8-diazabicyclo[5.4.0Jundecene-7-tetraphenylborate
Examples of the imidazole include imidazole,
2-methylimidazole, 2-ethylimidazole,
2-ethyl-4-methylimidazole, 2-phenylimidazole,
2-phenyl-4-methylimidazole, 1-benzyl-2-methylimidaz
1-benzyl-2-ethylimidazole,
1-benzyl-2-ethyl-5-methylimidazole,
2-phenyl-4-methyl-5-hydroxydimethylimidazole, and
2-phenyl-4,5-dihydroxymethylimidazole.
[0082] The contentofthe curingagentforanepoxy
or a curing accelerator in the adhesive layer is no
particularlylimited,andtheoptimalcontentvarie
on the kind of the curing agent or the curing accel
[0083] Regardingthemixingproportionsbetweenthe
resinandthephenolicresin,forexample,itispr

theresinsaremixedsuchthattheproportionofhy
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inthe phenolicresinis0.5to 2.0 equivalents per
ofepoxygroupsintheepoxyresincomponents. The
of hydroxyl groupsis more preferably 0.8t0 1.2 eq
Thatis, itis because when the mixing proportions
components are not in the range described above, th
reactiondoesnotproceedsufficiently,andthecha
ofthe adhesive layer are easily deteriorated. Reg
otherthermosetting resins andthe curingagent, ac
anembodiment,themixingproportionofthecuring
partsto 20 parts by mass relative to 100 parts by
thermosettingresins,andaccordingtoanotherembo
proportion of the curing agentis 1 partto 10 part
Itispreferable thatthe contentofthe curingacc
smaller than the content of the curing agent, and t
ofthecuringacceleratorispreferably0.001parts

by mass, and more preferably 0.01 partsto 0.95 par
relativetol00partsbymassofthethermosetting

the contentofthe curingacceleratorisadjustedt
describedabove thecuringacceleratorcansuffici

the progress of the curing reaction. The content o
catalyst is preferably 0.001 parts to 1.5 parts by
more preferably 0.01 parts to 1.0 parts by mass, re
100 parts by mass of the thermosetting resins.
[0084] Furthermore, the adhesive layer 13 of the pr

inventioncanappropriatelyhaveafillerincorpora
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accordingtotheuse. Thereby,enhancementofthe
oftheadhesivelayer,enhancementofhandleability
of the melt viscosity, and impartation of thixotrop
uncuredstate,impartationofheatconductivityto
layer and enhancement of the adhesive force in a cu
can be promoted.

Thefiller used for the presentinventionis prefe
aninorganicfiller. Theinorganicfillerisnotp
limited, and for example, aluminum hydroxide, magne
hydroxide, calcium carbonate, magnesium carbonate,
silicate, magnesiumsilicate, calciumoxide, magnes
alumina, aluminum nitride, aluminum borate whiskers
nitride, crystalline silica, amorphous silica, and
oxidecanbeused. Also,thesecanbeusedassing
or as mixtures of two or more kinds thereof.
[0085] Furthermore,amongtheinorganicfillersdes
above, from the viewpoint of enhancing thermal cond
iispreferabletousealumina,aluminumnitride,
crystallinesilica,amorphoussilicaorthelike.
fromtheviewpointofadjustingthemeltviscosity
thixotropy, it is preferable to use aluminum hydrox
magnesium hydroxide, calcium carbonate, magnesiumc
calciumsilicate,magnesiumsilicate,calciumoxide
oxide, alumina, crystalline silica, amorphous silic

like. Also, from the viewpoint of enhancing diceab
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is preferable to use alumina or silica.

[0086] When the content proportion of the filler is
bymassormore, excellentresultsare obtainedin
bondability. Atthetimeofwirebonding,itispr

the storage modulusaftercuringoftheadhesivela
tochipsthatare provided withwiresis adjustedt
of20MPato1000MPaat170
ofthefilleris 30%bymassormore,the storagem
curingoftheadhesivelayercanbeeasilyadjusted
Furthermore, when the content proportion of the fil

by mass or less, excellent film forming properties,
excellenthotfluidityoftheadhesivelayeratthe

bonding are obtained. When the hot fluidity of the

layer at the time of die bonding is enhanced, satis
adhesionbetweentheadhesivelayerandtheadheren

and the adhesive force can be increased. Furthermo
surface unevenness of the adherend is embedded, and
becomeseasytosuppressvoids. Thecontentpropor
preferably 70% by mass or less, and even more prefe

by mass or less.

[0087] The adhesive layer of the present invention
contain two or more kinds of fillers having differe

particle sizes as the filler. In this case, the vi

increase in the case in which the content proportio

fillerishigher,ortheviscositydecreaseinthe
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thecontentproportionofthefillerislower intherawmaterial

mixture before film formation comparative to a case in which
a single filer is used, can be easily prevented, an d
satisfactory film forming properties can be easily obtained.
The fluidity of the uncured adhesive layer can be o ptimally
controlled, and also, after curing of the adhesive layer,

excellent adhesive force is easily obtained.

[0088] Furthermore,inregardtotheadhesivelayer ofthe
presentinvention, the average particle size of the filleris
preferably 2.0 pum or less, and more preferably 1.0 um. When
the average particle size of the filler is 2.0 pum or less,
thickness reduction of the film is easily achieved. Here, a
thin film suggests a thickness of 20 pum or less. Also, when

the average patrticle size is 0.01 MM or more, satisfactory

dispersibility is obtained.

Moreover, fromthe viewpoint of preventing anyinc rease
ordecreaseoftheviscosityoftherawmaterialmi xturebefore
filmformation, optimally controlling the fluidity ofuncured
adhesivelayer,andincreasingtheadhesiveforcea ftercuring
oftheadhesivelayer,itispreferablethatthead hesivelayer
containsafirstfillerhavinganaverage particle sizeinthe
rangeof0.1 pmtol.0  pm,andasecondfillerhavinganaverage
particle size of primary particlesinthe range of 0.005 pmto
0.03 pm. Itis preferable thatthe adhesive layer contai nsa
first filler which has an average particle size in the range
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of0.1 umtol1l.0 pmandinwhich 99% or more of the particles

aredistributedwithinthe particlesizerange of0 1 umtol.0
pum, and a second filler which has an average patrticl e size of
primary particles in the range of 0.005 pum to 0.03 pm and in
which 99% or more of the particles are distributed within the
particle size range of 0.005 pm to 0.1 pm.

The average particle size according to the present

invention means the D50 value of a cumulative volum e
distribution curve, at which 50% by volume of parti cles have
diameters smaller than this value. According to th e present
invention, the average particle size or the D50 val ue is
measured by a laser diffraction method, for example , using
Malvern Mastersizer 2000 manufactured by Malvern In struments
Ltd. According to this technology, the size of par ticlesin
aliquiddispersionismeasuredusingthediffracti onoflaser
light based on the application of any one of the Fr aunhofer
theoryorthe Mietheory. Accordingtothe present invention,
the average particle size or the D50 value relates toa
scattering analysis measured at 0.02 °to135 °withrespectto
incidentlaserlight,byutilizingtheMietheoryo ramodified

Mie theory for non-spherical particles.

[0089] Accordingtoanembodimentofthepresentin vention,
the adhesive composition that constitutes the adhes ive layer
13mayinclude10%to40%bymassofathermoplasti cresinhaving

a weight average molecular weight of 5000 to 200,00 0;10%to
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40% by massofathermally polymerizable component;
75% by mass of a filler, relative to the total amou
adhesive composition. Inthisembodiment, the cont
fillermay be 30% to 60% by mass, or may be 40%to
Furthermore, the mass average molecular weight of t
thermoplastic resin may be 5000 to 150,000, or may
to 100,000.
According to another embodiment, the adhesive
compositionthatconstitutestheadhesivelayer13
10% to 20% by mass of a thermoplastic resin having
average molecular weight of 200,000 to 2,000,000; 2
by massofathermally polymerizable component; and
bymassofafiller,relativetothetotalamounto
composition. Inthisembodiment,thecontentofth
be30%to60%bymass,ormaybe30%to50%bymass
the mass average molecular weight of the thermoplas
may be 200,000 to 1,000,000 or may be 200,000 to 80
The storage modulus and fluidity after curing of t
adhesivelayerl3canbeoptimizedbyadjustingthe
andthereis alsotendency that sufficient heatres
a high temperature is obtained. Furthermore, contr

rupture strength can also be implemented.

[0090] The adhesive layer 13 has a tear strength (A

accordingtotherightangledtearmethoddefinedi

of 0.8 MPa or more. When the tear strength (A) is
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more, incisions or cracks caused by the impact at t
transportation are not generated, and in a case in
adhesive layer 13 is stretched during a precutting
processing the adhesive layer into a defined size,
occurrence of disintegration of the adhesive layer
reduced.

[0091] Furthermore, it is preferable for the adhesi
layer 13 that the tear strength (B) obtainable when
portionhavingalengthofLmmfromthetipofthe
partisincised,onthecenterlinethatpassesthr

of arightangled part of atest specimenintheri

tear method, is 0.5 MPa or more. When the tear st

is 0.5 MPa or more, even if incisions have been ins
totheimpactatthetimeoftransportationorthe
canbesuppressedtoaminimumlevel,andwithslit

an extent, the occurrence of disintegration of the
layerl3canbereducedeveniftheadhesivelayer

during the precutting step.

[0092] Furthermore, it is preferable for the adhesi
layerl3thatthetearstrength(C)accordingtoth

tearmethoddefinedinJISK7128-3at-15

he time of
which the
step of
the

13 can be

ve
acutting
rightangled
oughthetip
ghtangled
rength (B)

erted due

like,slitting

tingtosuch

adhesive

13isstretched

ve

erightangled

°Cis0.8MPaorless,

and more preferably 0.67 MPa or less. Whenthe tea r strength
(C)is0.8MPaorless,ontheoccasionofexpandin gtheadhesive
tape for semiconductor processing 10 by expansion i n a low
temperature range (-15 °Cto 0 °C) and splitting the adhesive
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layer 13, the adhesive layer 13 is satisfactorily s

[0093] In order to adjust the tear strengths (A) an
respectivelytothe ranges described above, forexa

the content of the filler is adjusted to 70% by mas
orathermoplasticresinisincludedinanamounto

thetear propagation strength canbeincreased. Fu
whentheadhesivecompositionincludesasilanecou
orafillerhavingasubstantiallysphericalshape

compatibility between the filler and the resins and
adhesivenessareimproved,andtherefore,thetear
strengthcanbeincreased. Furthermore,inordert
tearstrength(C)totherangedescribedabove,it
toadjusttheglasstransitionpointofthethermop

tobel5 °Corhigher,andtoadjustthe molecularweightof
thermoplastic resin to 260,000 or less.

[0094] In regard to the adhesive tape for semicondu
processing 10 of the presentinvention, the adhesiv

may be formed by laminating a layer that has been f
afilminadvance(hereinafter,referredtoasana

directly or indirectly on the substrate film 11. |

preferable that the temperature at the time of lami
adjusted to the range of 10
of 0.01 N/mto 10 N/mis applied to the laminate.
such an adhesive film may be an adhesive layer 13 f

release film, andinthatcase, therelease filmma
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off after lamination, or may be directly used as a

fortheadhesivetapeforsemiconductorprocessing

off at the time of attaching a wafer thereto.

[0095] Theadhesivefilmmaybelaminatedoverthe

surfaceofthetackyadhesivelayer12;however,in

an adhesive film that has been cut out in advance t

correspondingtotheshapeofthewafertobeattac

islaminatedonthetackyadhesivelayerl2. Assu

in which an adhesive film cut correspondingly to th

awaferislaminated,asillustratedinFig.3,in

awaferWistobeattached,theadhesivelayer13

and in the area where aring frame 20 is to be atta

thetackyadhesivelayerl12isavailable, withoutt

layer13. Generally,sincetheadhesivelayerl3i

detachedfromanadherend,whenaprecutadhesivef

the ring frame 20 can be attached to the tacky adhe

12. Thus, aneffectthatadhesiveresidueisnotl

generated on the ring frame 20 at the time of peeli

adhesive tape after use, is obtained.

[0096] <Applications>
Theadhesivetapeforsemiconductorprocessing10

present invention is to be used for a method for pr

semiconductordevice,whichincludesatleastanex

of splitting an adhesive layer 13 by expanding the

layer. Therefore,therearenolimitationsonothe
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steps, the order ofthe steps, andthe like. Fore
adhesive tape for semiconductor processing 10canb
used for the methods (A) to (E) for producing asem

device.

[0097] Method (A) for producing semiconductor devic

Amethodforproducingasemiconductordevice,the
including:

(a) astep ofattaching asurface protective tape
front surface of a wafer having a circuit pattern f
thereon;

(b)abackgrinding step of grinding the back surf
the wafer,;

(c)astepofattachingtheadhesivelayerofthe
tape for semiconductor processing to the back surfa
wafer in a state in which the wafer has been heated
80°C;

(d)astepofdetachingthe surface protectivetap
the wafer surface;

(e) astep of irradiating planned division parts o
wafer with laser light, and forming regions modifie
multiphoton absorption in the interior of the wafer

(f) an expansion step of splitting the wafer and t
adhesive layer of the adhesive tape for semiconduct
processingalongsplittinglinesbyexpandingthea

forsemiconductorprocessing,andobtainingplural
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the adhesive layer adhered thereon;

(g) a step of eliminating any slack produced durin
expansion step, by thermally shrinking the parts th
overlap with the chipsinthe adhesive tape for sem
processing after expandingthe adhesivetape,andm
the distances between the chips; and

(h) a step of picking up the chips having the adhe
layer adhered thereon, from the tacky adhesive laye
adhesive tape for semiconductor processing.

[0098] Method (B) for producing semiconductor devic

Amethodforproducingasemiconductordevice,the
including:

(a) astep ofattaching asurface protective tape
front surface of a wafer having a circuit pattern f
thereon;

(b)abackgrinding step of grinding the back surf
the wafer,;

(c)astepofattachingtheadhesivelayerofthe
tape for semiconductor processing to the back surfa
wafer in a state in which the wafer has been heated
80°C;

(d)astepofdetachingthe surface protectivetap
the wafer surface;

(e) a step of irradiating the wafer surface along

splittinglineswithlaserlight,andsplittingthe
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chips;

(Hanexpansionstepofsplittingtheadhesivela
each of the chips by expanding the adhesive tape fo
semiconductorprocessing,andobtainingpluralchip
adhesive layer adhered thereon;

(g) a step of eliminating any slack produced durin
expansion step, by thermally shrinking the parts th
overlap with the chipsinthe adhesive tape for sem
processing after expandingthe adhesivetape,andm
the distances between the chips; and

(h) a step of picking up the chips having the adhe
layer adhered thereon, from the tacky adhesive laye
adhesive tape for semiconductor processing.

[0099] Method (C) for producing a semiconductor dev
Amethodforproducingasemiconductordevice,the
including:

(a)astepofattaching asurface protective tape
front surface of a wafer having a circuit pattern f
thereon;

(b)abackgrinding step of grinding the back surf
the wafer,;

(c)astepofattachingtheadhesivelayerofthe
tape for semiconductor processing to the back surfa
wafer in a state in which the wafer has been heated

80°C;
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(d)astepofdetachingthe surface protectivetap
the wafer surface;

(e)astepofcuttingthewaferalongsplittingli
a dicing blade, and splitting the wafer into chips;

(Hanexpansionstepofsplittingtheadhesivela
each of the chips by expanding the adhesive tape fo
semiconductor processing, and obtaining plural chip
having the adhesive layer adhered thereon;

(g) astep of eliminating any slack produced durin
expansion step, by thermally shrinking the parts th
overlap with the chipsinthe adhesive tape for sem
processing after expandingthe adhesivetape,andm
the distances between the chips; and

(h) a step of picking up the chips having the adhe
layer adhered thereon, from the tacky adhesive laye
adhesive tape for semiconductor processing.

[0100] Method (D) for producing semiconductor devic

Amethodforproducingasemiconductordevice,the
including:

(a)astepofattachingadicingtapeontheback
ofawaferhavingacircuitpatternformedthereon,
thewafertoadepthlessthanthethicknessofthe
planned splitting lines using a dicing blade;

(b) astep ofattaching asurface protective tape

front surface of the wafer;

62

efrom

nesusing

yerfor

s each

gthe

at do not

iconductor

aintaining

sive

r of the

e

method

surface

andcutting

wafer,along

tothe



(c) a back grinding step of peeling the dicing tap
grindingthe back surface ofthewafer,andthensp
wafer into chips;

(d)astepofattachingtheadhesivelayerofthe
tape for semiconductor processing to the back surfa
wafer that has been splitinto chips, in a state in
warfer has been heated to 70 °Cto 80 °C;

(e)astepofdetachingthe surface protectivetap
the surface of the wafer that has been split into ¢

(Hanexpansionstepofsplittingtheadhesivela
each of the chips by expanding the adhesive tape fo
semiconductorprocessing,andobtainingpluralchip
adhesive layer adhered thereon;

(g) astep of eliminating any slack produced durin
expansion step, by thermally shrinking the parts th
overlap with the chipsinthe adhesive tape for sem
processing after expandingthe adhesivetape,andm
the distances between the chips; and

(h) a step of picking up the chips having the adhe
layer adhered thereon, from the tacky adhesive laye
adhesive tape for semiconductor processing.

[0101] Method (E) for producing semiconductor devic

Amethodforproducingasemiconductordevice,the
including:

(a) astep ofattaching asurface protective tape
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front surface of a wafer having a circuit pattern f
thereon;

(b) a step of irradiating planned division parts o
wafer with laser light, and forming regions modifie
multiphoton absorption in the interior of the wafer

(c)abackgrinding step ofgrinding the back surf
the wafer,;

(d)astepofattachingtheadhesivelayerofthe
tape for semiconductor processing to the back surfa
wafer, in a state in which the wafer has been heate
to 80 °C;

(e)astepofdetachingthe surface protectivetap
the wafer surface;

(f) an expansion step of splitting the wafer and t
adhesive layer of the adhesive tape for semiconduct
processingalongsplittinglinesbyexpandingthea
forsemiconductorprocessing,andobtainingplural
the adhesive layer adhered thereon;

(g) astep of eliminating any slack produced durin
expansion step, by thermally shrinking the parts th
overlap with the chipsinthe adhesive tape for sem
processing after expandingthe adhesivetape,andm
the distances between the chips; and

(h) a step of picking up the chips having the adhe

layer adhered thereon, from the tacky adhesive laye
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adhesive tape for semiconductor processing.
[0102] <Method of use>

The method of using the adhesive tape for semicond
processing 10 of the presentinventioninacasein
adhesive tape is applied to the method (A) for prod
semiconductordevice,willbe explainedwithrefere
2 to Fig. 5. First, as illustrated in Fig. 2, a su
protective tape 14 for protecting a circuit pattern
containsanultraviolet-curablecomponentintheta
isattachedtothe front surface of awafer W havin
pattern formed thereon, and a back grinding step of
the back surface of the wafer W is carried out.
[0103] After completion of the back grinding step,
illustratedin Fig. 3, the wafer Wis placedonah
25 of a wafer mounter, with the front surface side
downward, and then an adhesive tape for semiconduct
processing 10 is attached to the back surface of th
Here, the adhesive tape for semiconductor processin
isanadhesivetapeobtainedbylaminatingadhesive
havebeencut(precut)inadvanceintotheshapeco
tothe shape of the wafer W to be attached, and on
that is attached to the wafer W, a tacky adhesive |
exposedinthe peripheryoftheregionwhereanadh
13isexposed. The back surface ofthe wafer Wis

this partin which the adhesive layer 13 of the adh
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for semiconductor processing 10 is exposed, and als
frame 20 is bonded with the part in which the tacky
layer 12 inthe periphery ofthe adhesive layer 13

At this time, the heater table 25 is setto 70

thereby attachment by heating is carried out.

0, aring
adhesive
isexposed.

°Cto 80 °C, and

[0104] Next, the wafer W having the adhesive tape f or

semiconductorprocessingl0attachedthereonistak
the heater table 25, and as illustrated in Fig. 4,

W is placed on a suction table 26, with the adhesiv
semiconductor processing 10 side facing downward.
substrate surface side of the surface protective ta
irradiated with, for example, 2000 mJ/cm
radiationusinganenergyraysource27,throughth

of the wafer W that has been fixed by suction to th
table 26. The adhesive force of the surface protec
l4tothewaferWisdecreased,andthesurfacepro

14 is detached from the surface of the wafer W.
[0105] Next, as illustrated in Fig. 5, planned divi
partsofthewaferWareirradiatedwithlaserligh
regions32modifiedbymultiphotonabsorptionaref
interior of the wafer W.

[0106] Next,asillustratedinFig.6(a),theadhes
forsemiconductor processing 10 withwhichthe wafe
ringframe20arebonded,isplacedonastage21o

apparatus, with the substrate film 11 side facing d
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[0107] Next, as illustrated in Fig. 6(b), a hollow
cylindrical-shapedthrustmember22oftheexpansio

is raised, in a state of having the ring frame 20 f

the adhesive tape for semiconductor processing 10i
(expansion). Regardingtheconditionsforexpandin
of expansionis, for example, 5 mm/sec to 500 mm/se
amountofexpansion (thrustquantity)is, forexamp

25 mm. As the adhesive tape for semiconductor proc
isstretched inthe diameter direction of the wafer

the wafer W is split into individual units of chips
themodifiedregions32actingasthestartingpoin
time,intheadhesivelayer13,elongationcausedb
(deformation)issuppressedinthe partthatisadh
backsurfaceofthewaferW,andfracturedoesnot

at the positions between the chips 34, tension caus
expansion of the adhesive tape is concentrated, and
occurs. Therefore, asillustrated in Fig. 6(c), th

layer 13 is also split together with the wafer W.
plural chips 34 having the adhesive layer 13 adhere
can be obtained.

[0108] Next, asillustrated in Fig. 7, the thrustm
22 is returned to the original position, and a proc
eliminating any slack in the adhesive tape for semi
processing 10 produced during the previous expansio

therebystablymaintainingthedistancesbetweenth

67

napparatus
ixed, and
sexpanded
g,therate
c,andthe
le,5mmto
essing 10
W assuch,
34, with
ts. Atthis
yexpansion
eredtothe
occur;however,
ed by
fracture
eadhesive
Thereby,

d thereto

ember
ess for
conductor
nstepand

echips34,



iscarriedout. Inthisprocess,forexample,ana

thermal shrinkage region 28 between the ring frame
region in the adhesive tape for semiconductor proce
having the chip 34 thereon, is exposed to hot air a

120°Cusing ahotairnozzle 29, thereby the substrate

is thermally shrunk, and the adhesive tape for semi
processing 10 is brought into a taut state. Therea
tacky adhesive layer 12 is subjected to an energy r
treatment,athermalcuringtreatment,orthelike,
force of the tacky adhesive layer 12 to the adhesiv
is weakened, and then the chips 34 are picked up.
[0109] <EXAMPLES>
Next, in order to further clarify the effects of t
present invention, Examples and Comparative Example
explainedindetail, butthe presentinventionisn
to be limited to these Examples.
[0110] [Production of adhesive tape for semiconduct
processing]

(1) Production of substrate film

<Substrate film 1>

Resinbeadsofazincionomerofanethylene-metha
acid copolymer synthesized by aradical polymerizat
(content of methacrylic acid: 13%, softening point:
melting point: 90 °C)weremeltedat140

beads were molded into a long film form having a th
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100 pmusinganextruder. Thus,asubstratefilmlwas produced.

<Substrate film 2>

Resinpelletsoflow-densitypolyethylene(LDPE,d ensity:
0.92g/cm 3 meltingpoint: 110 °C)weremeltedat230 °C,andthe
molten resin pellets were molded into along film f orm having
athicknessof100 pmusinganextruder. Thefilmthusobtained
was irradiated with an electron beam at 100 kGy, an d thus a

substrate film 2 was produced.

<Substrate film 3>

Resinpellets of astyrene-butadiene copolymer (DY NARON
1320P manufactured by JSR Corporation., styrene con tent: 10%,
density: 0.89, MFR: 3.5) and polypropylene (random
polypropylene, ethylene content: 1.4%, Mw: 400,000, melting

point:154  °C,density:0.91)weredryblendedataratioof35

65, and then were melted at 200 °C. The molten resin pellets

were moldedinto along film form having athicknes sof100  um
using an extruder, and thus a substrate film 3 was produced.
[0111] (2) Production of acrylic copolymer

(a-1)

As an acrylic copolymer (A1) having functional gro ups,
acopolymerhavingamassaverage molecularweight 0f700,000,
which was composed of 2-ethylhexyl acrylate, 2-hydr oxyethyl
acrylate and methacrylic acid and had a proportion of
2-ethylhexyl acrylate of 60 mol%, was produced. Ne xt,
2-isocyanatoethyl methacrylate was added thereto so as to
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obtainaniodinevalueof20,andtherebyaanacry liccopolymer

(a-1)havingaglasstransitiontemperatureof-50 °C,ahydroxyl
groupvalue of 10mg KOH/g,andanacid value of5 mg KOH/gwas
produced.

[0112] (a-2)

As an acrylic copolymer (A1) having functional gro ups,
acopolymerhavingamassaverage molecularweight 0f800,000,
whichwascomposedoflaurylacrylate,2-hydroxyeth ylacrylate
and methacrylic acid and had a proportion of lauryl acrylate

of 60 mol%, was produced. Next, 2-isocyanatoethyl

methacrylate was addedtheretosoastoobtainani odinevalue
of 20, andtherebyaanacrylic copolymer (a-2) hav ingaglass
transition temperature of -5 °C, a hydroxyl group value of 50
mg KOH/g, and an acid value of 5 mg KOH/g was produ ced.
[0113] As an acrylic copolymer (A1) having function al
groups, a copolymer having a mass average molecular weight of
800,000, whichwas composed ofbutylacrylate, 2-hy droxyethyl
acrylate and methacrylic acid and had a proportion of butyl
acrylate of 60 mol%, was produced. Next, 2-isocyan atoethyl
methacrylate wasaddedtheretosoastoobtainani odinevalue
of20,andtherebyaanacrylic copolymer (a-3) hav ingaglass
transition temperature of -40 °C, ahydroxyl group value of 30
mg KOH/g, and an acid value of 5 mg KOH/g was produ ced.
[0114] (3) Production of adhesive composition

(b-1)
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Toacompositionincluding 6.2 parts by massofan epoxy
resin,"1002"(manufacturedbyMitsubishiChemical Corp.,solid
bisphenolAtypeepoxyresin,epoxyequivalent:600 );51.8parts
bymassofaphenolicresin,"MEH-7851SS"(manufact uredbyMeiwa
Plasticindustries,Ltd. tradename,biphenylnovo lacphenolic
resin, hydroxyl group equivalent: 201); 41.9 parts by mass of
an epoxy resin, "806" (manufactured by Mitsubishi C hemical
Corp., trade name, bisphenol F type epoxy resin, ep oXy
equivalent: 160, specific gravity: 1.20); 81.5 part s by mass
ofasilicafiller,"SO-C2"(manufacturedbyAdmate chsCo.,Ltd.,
trade name, average particle size: 0.5 pum); and 2.9 parts by
massofasilicafiller,"”AEROSILR972"(manufactur edbyNIPPON
AEROSILCO.,LTD.,tradename,averageparticlesiz eofprimary
particles:0.016 um),MEKwasadded,andthemixturewasstirred
and mixed. Thus, a uniform composition was obtaine d.

Tothis,23.0partsbymassofanacryliccopolyme r(weight
average molecular weight: 260,000) containing 3% by massofa
monomer unit derived from glycidyl acrylate or glyc idyl
methacrylate, as a polymer containing functional gr oups; 0.6
partsbymassof'KBM-802"(manufacturedbyShin-Et suSilicone,
Ltd., trade name, mercaptopropyltrimethoxysilane) a sa
coupling agent; and 0.1 parts by mass of "CUREZOL 2 PHZ-PW"
(manufactured by Shikoku Chemicals Corp., trade nam e,
2-phenyl-4,5-dihydroxymethylimidazole, decompositio n

temperature: 230 °C)asacuringacceleratorwereadded,andthe
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mixturewasstirredandmixeduntilauniformstate

This was further filtered with a 100-mesh filter, a
subjected to vacuum defoaming. Thereby, a varnish
adhesive composition b-1 was obtained.

[0115] (b-2)

To acomposition including 40 parts by mass of an
resin,"1002"(manufacturedbyMitsubishiChemical
bisphenolAtypeepoxyresin,epoxyequivalent:600
by mass of an epoxy resin, "806" (manufactured by M
ChemicalCorp.,tradename,bisphenolFtypeepoxy

equivalent: 160, specific gravity: 1.20); 5 parts b

a curing agent, "DYHARD 100SF" (manufactured by Deg

tradename,dicyandiamide);200partsbymassofa

"SO-C2" (manufactured by Admatechs Co., Ltd., trade

averageparticlesize:0.5

filler, "AEROSIL R972" (manufactured by NIPPON AERO

LTD.,trade name, average particle size of primary

0.016 pm),MEKwasadded,andthemixturewasstirredand

Thus, a uniform composition was obtained.

To this, 100 parts by mass of a phenoxy resin, "PK

(manufactured by InChem Corp., trade name, mass ave

molecularweight:52,000,glasstransitiontemperat
0.6 parts by mass of "KBM-802" (manufactured by Shi
Silicone, Ltd., trade name, mercaptopropyltrimethox

asacouplingagent;and0.5partsbymassof"CURE
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(manufactured by Shikoku Chemical Corp., trade name

2-phenyl-4,5-dihydroxymethylimidazole, decompositio

temperature:230 °C)asacuringacceleratorwereadded,andthe

mixturewasstirredandmixeduntilauniformstate
This was further filtered with a 100-mesh filter, a
subjectedtovacuumdefoaming. Thus,avarnishof
composition b-2 was obtained.

[0116] (b-3)

To a composition including 40 parts by mass of an
resin,"1002"(manufacturedbyMitsubishiChemical
bisphenol Atype epoxyresin,epoxy equivalent: 600
by mass of an epoxy resin, "EPIKOTE 828" (manufactu
Mitsubishi Chemical Corp., trade name, bisphenol A

resin,epoxyequivalent:190);10partsbymassof

wasobtained.
nd was

anadhesive

epoxy
Corp.,solid
); 30parts
red by
type epoxy

acuringagent,

"DYHARD 100SF" (manufactured by Degussa AG, trade n ame,
dicyandiamide); and 180 parts by mass of a silica f iller,
"SO-C2" (manufactured by Admatechs Co., Ltd., trade name,
average particlesize: 0.5 um), MEKwas added, andthe mixture

was stirred and mixed. Thus, a uniform composition was
obtained.

To this, 30 parts by mass of a phenoxy resin, "PKH H"
(manufactured by InChem Corp., trade name, mass ave rage
molecularweight:52,000,glasstransitiontemperat ure:92 °C);
0.6 parts by mass of "KBM-802" (manufactured by Shi n-Etsu
Silicone, Ltd., trade name, mercaptopropyltrimethox ysilane)
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asacouplingagent;and0.5partsbymassof"CURE ZOL2PHZ-PW"
(manufactured by Shikoku Chemical Corp., trade name ,
2-phenyl-4,5-dihydroxymethylimidazole, decompositio n

temperature:230 °C)asacuringacceleratorwereadded,andthe

mixturewasstirredandmixeduntilauniformstate wasobtained.
This was further filtered with a 100-mesh filter, a nd was
subjectedtovacuumdefoaming. Thus,avarnishof anadhesive

composition b-3 was obtained.

[0117] (b-4)

Toacompositionincluding15.0partsbymassofa nepoxy
resin, "YX4000" (manufactured by Mitsubishi Chemica | Corp.,
biphenylnovolactypeepoxyresin,epoxyequivalent: 185);40.0
parts by mass of a phenolicresin, "LF-6161" (manuf actured by
DIC Corp., trade name, novolac phenolicresin, hydr oxylgroup
equivalent: 118); 45.0 parts by weight of an epoxy resin,
"EPIKOTE828"(manufacturedbyMitsubishiChemical Corp.,trade
name,bisphenolAtypeepoxyresin,epoxyequivalen t:190);and
5partsbymassofasilicafiller,"”AEROSILR972" (manufactured
byNIPPONAEROSILCO.,LTD.,tradename,averagepa rticlesize
ofprimaryparticles:0.016 pum), MEKwasadded,andthemixture
was stirred and mixed. Thus, a uniform composition was
obtained.

Tothis,66.7partsbymassofanacryliccopolyme r(weight
average molecular weight: 850,000, Tg: 12 °C) containing a
monomer unit derived from glycidyl acrylate or glyc idyl
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methacrylate as a polymer containing functional gro ups; 0.6

partsbymassof'"KBM-802"(manufacturedbyShin-Et suSilicone,
Ltd., trade name, mercaptopropyltrimethoxysilane) a sa
coupling agent; and 0.1 parts by mass of "CUREZOL 2 PHZ-PW"

(manufactured by Shikoku Chemical Corp., trade name ,
2-phenyl-4,5-dihydroxymethylimidazole, decompositio n

temperature:230 °C)asacuringacceleratorwereadded,andthe

mixturewasstirredandmixeduntilauniformstate wasobtained.
This was further filtered with a 100-mesh filter, a nd was
subjectedtovacuumdefoaming. Thus,avarnishof anadhesive

composition b-4 was obtained.

[0118] (b-5)

To acomposition including 50 parts by mass of an epoxy
resin,"1002"(manufacturedbyMitsubishiChemical Corp.,solid
bisphenol Atype epoxyresin,epoxy equivalent: 600 ); 20parts
by mass of an epoxy resin, "EPIKOTE 828" (manufactu red by
Mitsubishi Chemical Corp., trade name, bisphenol A type epoxy
resin,epoxyequivalent:190);10partsbymassof acuringagent,
"DYHARD 100SF" (manufactured by Degussa AG, trade n ame,
dicyandiamide); and 250 parts by mass of a silica f iller,
"SO-C2" (manufactured by Admatechs Co., Ltd., trade name,
average particlesize: 0.5 pm), MEKwas added, andthe mixture
was stirred and mixed. Thus, a uniform composition was
obtained.

To this, 20 parts by mass of a phenoxy resin, "PKH H"
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(manufactured by InChem Corp., trade name, mass ave rage
molecularweight:52,000,glasstransitiontemperat ure:92 °C);
0.6 partsbymassofacouplingagent,"KBM-802"(m anufactured
by Shin-Etsu Silicone, Ltd., trade name,

mercaptopropyltrimethoxysilane); and 0.5 parts by m ass of
"CUREZOL 2PHZ-PW" (manufactured by Shikoku Chemical Corp.,
trade name, 2-phenyl-4,5-dihydroxymethylimidazole,
decompositiontemperature: 230 °C)asacuringacceleratorwere

added, and the mixture was stirred and mixed until a uniform
state was obtained. This was further filtered thro ugh a
100-mesh filter and was subjected to vacuum defoami ng, and
therebyavarnishofanadhesive compositionb-5wa sobtained.
[0119] (b-6)

To acompositionincluding 20 parts by mass of an epoxy
resin,"1002"(manufacturedbyMitsubishiChemical Corp.,solid
bisphenol Atype epoxyresin,epoxy equivalent: 600 ); 20parts
by mass of an epoxy resin, "EPIKOTE 828" (manufactu red by
Mitsubishi Chemical Corp., trade name, bisphenol A type epoxy

resin,epoxyequivalent:190);10partsbymassof
"DYHARD100SF"(manufacturedbyDegussaAG,dicyand
250 partsby massofasilicafiller,"SO-C2" (manu
AdmatechsCo.,Ltd. tradename,averageparticles

MEK was added, and the mixture was stirred and mixe
a uniform composition was obtained.

Tothis,30partsbymassofanacryliccopolymer
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average molecular weight: 150,000) containing a mon
derived from glycidyl acrylate or glycidyl methacry
polymer containing functional groups; 0.6 parts by
"KBM-802"(manufacturedbyShin-EtsuSilicone,Ltd.

mercaptopropyltrimethoxysilane) as a coupling agent

parts by mass of "CUREZOL 2PHZ-PW" (manufactured by

Chemical Corp., trade name,
2-phenyl-4,5-dihydroxymethylimidazole, decompositio
temperature:230
mixturewasstirredandmixeduntilauniformstate
This was further filtered through a 100-mesh filter
subjected to vacuum defoaming, and thus, a varnish
adhesive composition b-6 was obtained.
[0120] <Example 1>

Amixture obtained by adding 5 partsby massof CO
L (manufactured by Nippon Polyurethane Industry Co.
a polyisocyanate and 3 parts by mass of ESACURE KIP
(manufactured by Lamberti S.p.A.) as a photopolymer
initiatorto 100 parts by massofthe acrylic copol
wasdissolvedinethylacetate andwasstirred. Th
adhesive composition was prepared.

Next, this tacky adhesive composition was applied
release liner formed from a release-treated polyeth
terephthalatefiimtoobtainathicknessafterdryi

Thetackyadhesivecompositionwasdriedfor3minu
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andthenasubstratefilmlwasbondedtherewith.

adhesive sheet in which a tacky adhesive layer was

a substrate film was produced.

[0121] Next, the adhesive composition (b-1) was app
onarelease linerformedfromarelease-treated po
terephthalatefiimtoobtainathicknessafterdryi

andthe adhesive compositionwasdried for 5 minute

Thus, an adhesive film in which an adhesive layer w

on a release liner was produced.

[0122] The tacky adhesive sheet was cut into the sh
illustratedinFig.3andthelike suchthattheta
sheetcouldbebondedwitharingframesoastoco

Also, the adhesive filmwas cutinto the shapeillu
Fig.3andthelikesuchthattheadhesivefiimcou

back surface of a wafer. Then, the tacky adhesive
ofthetackyadhesive sheetwasbondedwiththeadh

side of the adhesive film such that parts where the
adhesivelayer12wasexposedinthe periphery oft
filmasillustratedinFig.3andthelike,andthu

tape for semiconductor processing was produced.

[0123] <Examples 2 to 6 and Comparative Example 1>

Adhesive tapes for semiconductor processing were
producedbythesametechniqueasthatofExamplel
the combinations of the acrylic copolymer, the tack

composition and the adhesive composition were chang
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combinations described in Tables 1 and 2.
[0124] Analyses and evaluations were carried out as
described below for the tear strengths (A) to (C) a nd the

precutting processability of the adhesive tapes for

semiconductor processing related to the Examples an d
Comparative Examples, and the splittability of the adhesive
layers. The results are presented in Tables 1 and 2.

[0125] (1) Measurement of tear strengths (A) to (C)

A test specimen 100 as illustrated in Fig. 8(a) wa s
collected according to JIS K 7128-3 by stacking the adhesive
film used for the adhesive tape for semiconductor p rocessing
related to each of the Examples and the Comparative Examples,
throughtheadhesivelayerobtainedbypeelingthe releaseliner
oftheadhesivefilm,soastoformathickness of 100 pm. The
test specimen was subjected to atensile test using atensile
tester (TCL-NLtype, manufactured by Shimadzu Corp. )equipped
with a constant temperature tank capable of tempera ture
regulation, and the tear strength (A) at 23 °C and the tear
strength(C)at-15 °Cwererespectivelymeasured. Furthermore,
the tear strength (B) at 23 °C was measured in the same manner
for atest specimen 110 in which a cutting portion 115 having
a length of 1 mm was incised, on the center line th at passed
throughthetipofarightangledpartAasillustr atedinFig.

8(b), from the tip of the right angled part A.

[0126] (2) Evaluation of precutting processability
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Inregardtotheevaluationofprecuttingprocessa bility,

eachoftheadhesivefilmsusedforthevariousadh esivetapes
forsemiconductorprocessingrelatedtoExamples1 to7andthe
adhesive film used for the adhesive tape for semico nductor
processing related to Comparative Example 1 was wou ndinto a
50-m roll form to form a cylindrical shape, and und er the
presumptionoftheimpactatthetime oftransporta tionorthe
like, the adhesive film roll was dropped three time s from a
heightof 50 cm such thatthe adhesive filmrollwo uldlandon
one of the circular surfaces of the cylindrical sha pe. After
itwascheckedbyvisualinspectionwhetherslitsw eregenerated
intheadhesivelayerasaresultofdropping, for theusewith
12-inch wafers, circular incisions each having a di ameter of
320mmwereinsertedatanintervalof58.5mm,and theadhesive
layer onthe outer side ofthe incisions was detach edfromthe
release linerand was wound for 100 m ata processi ng speed of
10 m/min. Thus, precutting processing was carried out. Ina
caseinwhichnofracture occurred atthetime ofw inding, the
sample was rated as " O" as a superior product; in a case in
whichfractureoccurredonlywhenslitshadbeenin cisedinthe
adhesive layer, the sample was rated as " A" as an acceptable
product;andinacaseinwhichfracturedoccurred, thesample
was rated as " X" as a defective product.

[0127] (3) Measurement of elongation percentage

The elongation percentage of an adhesive tape for
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semiconductor processing and the elongation percent age after

heating to 120 °C were measured by a tensile test such as

describedbelow,usingatensiletestingapparatus (JISB7721).
Atest specimen was produced by punching each of th e adhesive
tapesforsemiconductorprocessingrelatedtotheE xamplesand
the Comparative Examplesinto the No. 1 dumbbell sh ape (JISK
6301). Thegaugelengthatagaugelengthof40mm andatensile
rateof1000mm/minwasmeasured,andtheelongatio npercentage

was determined. Furthermore, an adhesive tape for

semiconductor processing related to each of the Exa mples and
theComparative Examplesthathadbeenstretchedto 200%bythe
methoddescribedabove,wasplacedforl5secondso nahotplate
that had been heated to 120 °C, and then the gauge length was
measured. Thus, the elongation percentage after he ating to

120°C was determined.
[0128] (4) Evaluation of splittability

For the various adhesive tapes for semiconductor

processing of the Examples and the Comparative Exam ples, a
suitability test for a semiconductor processing pro cess such
as described below was carried out by the method de scribed
below.
[0129] (a) Asurface protective tape was attached t othe
frontsurfaceofawafer,onwhichacircuitpatter nwasformed
thereon.

(b) Aback grinding step of grinding the back surf ace of
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the surface was carried out.
(c) The adhesive layer of the adhesive tape for
semiconductor processing was bonded with the back s

thewaferinastateinwhichthe waferwas heated

atthesametime,aringframeforsemiconductorpr

urface of

to70 °C,and

ocessingwas

attached to the partin which the tacky adhesive la yer of the
adhesivetapeforsemiconductorprocessingwasexpo sedwithout
overlapping with the adhesive layer.

(d) The surface protective tape was detached from the
wafer surface.

(e) Planned division parts of the wafer were irrad iated
with laser light, and thereby regions modified by m ultiphoton
absorption were formed in the interior of the wafer

(f) The wafer and the adhesive layer were split al ong
splitting lines by expanding the adhesive tape for
semiconductor processing by 10%, and plural chips h aving the
adhesive layer attached thereto were obtained.

(9) The slack produced during the expansion step o f(f)
was eliminated by heating the partin which the adh esive tape
for semiconductor processing and the chip did not o verlap
(annular region between the ring frame and the regi on having
the chip thereon), to 120 °C and shrinking the part, and the
distances between the chips were maintained.

(h)Thechipsattachedwiththeadhesivelayerwer epicked
up from the tacky adhesive layer of the adhesive ta pe for
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semiconductor processing.

[0130] Meanwhile, instep (f), expansionwas implem
onDDS-2300manufacturedbyDiscoCorp.,bypressin
frame for dicing that was bonded with the adhesive
semiconductor processing, usinganexpansionringo
manufactured by Disco Corp., and thus pressing the

did not overlap with the wafer in the outer periphe
wafer-bonded site of the adhesive tape for semicond
processing, against a circular thrust member. Furt

the conditions for steps (f) and (g) were set to a
expansion of 300 mm/sec and an amount of expansion
guantity) of 20 mm. Here, the amount of expansion
theamountofchangeintherelative positionsbetw

frame and the thrust member before pressing down an
pressing down.

[0131] For the adhesive tapes for semiconductor
processing of Examples 1 to 6 and Comparative Examp
success or failure of splitting of arbitrary 100 ch
immediately after step (g) was visually observed, a
splitting ratio of the adhesive layer in the step (

calculated.

83

ented
gdownaring
tape for
fDDS-2300
part that
ry of the
uctor
hermore,
rate of
(thrust
refers to
eenthering

d after

le 1, the
ips
nd the

f) was



[0132] [Table 1]
Example 1 Example2 Example3 Example4  Example 5 Example 6
Substrate film 1 1 1 2 2 3
Acrylic copolymer a-1 a-1 a-1 a-2 a-2 a-3
Adhesive composition b-1 b-2 b-3 b-4 b-5 b-3
Tear (A) without incision at 2.7 2.28 1.11 5.17 116 1.11
normal temperature
Tear (B) withincisionatnormal 214 0.96 06 26 0.42 06
temperature
Precutting processability O O O O AN O
Tear(C)withoutincisionat-15 °C 0.16 0.29 0.67 1.25 0,50 0.67
Tear (D) with incision at -15 °C 0.16 0.11 0.16 0.43 0.25 0.16
Elongation percentage 240% 240% 240% 290% 290% 700%
Elongation pe{]‘;zrt'itr?ge after 101% 101% 101% 108% 108% 123%
Splitting ratio 100% 100% 100% 30%% 100% 50%
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[0133] [Table 2]

Comparative Example 1

Substrate film 1
Acrylic copolymer a-1
Adhesive composition b-6

Tear (A) withoutincision atnormal

temperature 0.71
Tear (B) with incision at normal 0.35
temperature :
Precutting processability X
Tear (C) without incision at -15 °C 0.12
Tear (D) with incision at -15 °C 0.12

Elongation percentage

Elongationpercentageafterheating 101%

Splitting ratio 100%
[0134] As shown in Table 1, in the adhesive tapes f or
semiconductorprocessingrelatedto Examples1to6 ,sincethe
tearstrength (A) oftheadhesivelayeraccordingt otheright

angledtearmethoddefinedinJISK7128-3wasl1.11

was greaterthan orequalto 0.8 MPaasdefinedin

the adhesive tapes exhibited satisfactory precuttin
processability. Particularly, in the adhesive tape
semiconductor processingrelatedto Examples1to4
tear strength (B) of the adhesive layer obtainable
cuttingportionhavingalengthoflmmwasincised

line that passed through the tip of a right angled

test specimen according to the rightangled tear me

the tip of the right angled part, was 0.5 MPa or mo
superior results were obtained in view of the precu
processability.

[0135] On the contrary, in the adhesive tape for
semiconductor processing related to Comparative Exa

sincethetearstrength(A)oftheadhesivelayerw
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0.8MPaasshowninTable2, poorresultswereobta

of the precutting processability.

EXPLANATIONS OF LETTERS OR NUMERALS

[0136]

11:
12:
13:
14:
15:
20:
21:
22:
25:
26:
27:
28:
29:
32:
34:

10: Adhesive tape for semiconductor processi

Substrate film

Tacky adhesive layer
Adhesive layer
Surface protective tape
Tacky adhesive sheet
Ring frame

Stage

Thrust member

Heater table

Suction table

Energy ray source
Thermal shrinkage region
Hot air nozzle

Modified region

Chip

: Wafer
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CLAIMS

1. An adhesive tape for semiconductor processing,

comprising an adhesive layer and a tacky adhesive s

laminated together,

wherein the adhesive layer has a tear strength (A)

accordingtotherightangledtearmethoddefinedi

of 0.8 MPa or more, and has a tear strength (C) acc
the right angled tear method defined in JIS K7128-3
of 0.8 MPa or less.

2. Theadhesivetapeforsemiconductorprocessinga
toclaim1,whereininthe adhesivelayer,atears
obtainable whena cutting portion havingalengtho
thetipoftherightangledpartisincised,onthe
passingthroughthetipofarightangledpartofa

accordingtotherightangledtearmethod,is0.5M

3. Theadhesivetapeforsemiconductorprocessinga
to claim 1 or 2, wherein the tacky adhesive sheet h

elongation percentage of 200% or higher.

4. Theadhesivetapeforsemiconductorprocessinga
to any one of claims 1 to 3, wherein when the tacky
sheetisstretchedtoanelongationpercentageof2
isheatedto 120

less.
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5. Theadhesivetapeforsemiconductorprocessinga ccording

to any one of claims 1 to 4, wherein the adhesive t ape for
semiconductor processing is used in order to split the wafer
attachedontheadhesivelayerandtheadhesivelay er,oronly
theadhesivelayer,correspondinglytotheindividu alchipsby

expanding the tacky adhesive sheet.

6. A semiconductor device produced using the adhesi vetape
for semiconductor processing according to any one o fclaims1
to 5.
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