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DESCRIPTION

TITLE OF INVENTION:

REMOVABLE ADHESIVE SHEET FOR SEMICONDUCTOR PROCESSING

5

TECHNICAL FIELD

{0001}

The present invention relates to a removable adhesive sheet for

semiconductor processing.

In more detail, minutely the present invention relates to a removable10

adhesive tape suitable for fixing and holding a semiconductor wafer at the time

when, for example, the semiconductor wafer is diced into chips; and relates to a

dicing removable adhesive tape which is used for a semiconductor package

processing. In particular, the present invention relates to a dicing removable

adhesive tape suitable for a high-density mounting semiconductor package15

processing.

Background

{0002}

The dicing removable adhesive tape is designed to protect and fix a20

semiconductor wafer at the dicing step by which a semiconductor wafer having a

circuit pattern formed thereon is divided into a chip shape. The semiconductor

wafer is fixed with a removable adhesive tape, and then is subjected to dicing by

means of a rotary blade which is called a dicing blade, and then becomes

semiconductor chips divided into a chip shape. The semiconductor chips are25

held together with a removable adhesive tape until a picking-up process.

{0003}

After that, in case where a plurality of semiconductor chips is molded
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witharesininalumpandthemoldisindividuallydividedtoform anindividual

semiconductorpackage, themoldisattachedandfixedtoadicingtapeandis

subjectedtodicingbymeansofarotarybladewhichiscalledadicingblade. In

thedicingstepofthepackagecollectivelysealedwitharesinasjustdescribed, a

loadatbreakisheavy, andmoreoverthepackageresincontainsamoldrelease5

agentandfurtherthesurfaceofitsresinhasastructurehavingminute

irregularities. Forthesereasons, asaremovableadhesiveusedinthe

removableadhesivetapeforsemiconductorprocessing, aflexibleremovable

adhesiveisusedinordertorigidlyholdthepackageandtherebytoavoidsuch

troublesthatthepackageatthetimeofdicingisscattered(hereinafter, referredto10

as“packagefly”) duetoafailureofretention.

H owever, theuseofsuchflexibleremovableadhesivecausesproblems

suchthattheremovableadhesiveisadheredtoalateralsideofthepackagedue

todicing, andalasermarksealedonthepackageispeeled.

{0004}15

Inordertodecreasesuchpackagefly, studieshavebeenconducted

from thepast.

Forexample, aremovableadhesivetapeusing(meth)acrylicacidester

inaremovableadhesivelayerhasbeenproposed(seePatentLiterature1).

H owever, bytherecentlyincreasedminiaturizationofthepackage, an20

areainwhichthepackageisheldwitharemovableadhesivetapebecomessmall

andthepackageflytendstooccurmoreeasily. Forthisreason, an

improvementoftheremovableadhesivewasnotenoughjusttopreventthe

packagefly.

Further, inordertosuppressvibrationofthesemiconductorwafer,25

suppressionofchippingatthedicing, whichcanbeachievedbyintroducingan

elastomertoabasematerialsideoftheremovableadhesivesheet, isproposed

(seePatentLiterature2). Inthismanner, bymakingnotonlytheremovable
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adhesivebutalsothebasematerialsidemoreflexible, adhesivenesstothe

packageispreferablyincreased. Ontheotherhand, withaprogressof

miniaturizationofthepackageinthemarket, ittakessomuchtimeforpicking-up

inaconventionalpin-knock-up-basedpicking-upmethod. Forthisreason, the

picking-uphasbeencarriedoutbyscrubbingabackofthetapewithtweezersor5

theliketowarpthetape, therebytodropdownthepackageatonce(hereinafter,

referredtoasrubbing-off).

H owever, therewasaproblem thatifanelastomerisintroducedtothe

basematerialsideoftheremovableadhesivesheettomakethebasematerial

sidemoreflexible, therubbing-offperformsbadly, becauseevenifthetapeis10

warpedbytherubbing-off, thepackagedoesnotstandduetoitsflexibilityin

reverse.

CITATION LIST

PATENT LITERATURE15

{0005}

PatentLiterature1: JP-A-2007-100064 ("JP-A"meansunexaminedpublished

Japanesepatentapplication)

PatentLiterature2: JP-A-2009 -170886

20

DISCLOSURE OFINVENTION

TECH NICALPROBLEM

{0006}

Thepresentinventionaimstosolveproblemsassociatedwiththeabove-

describedpriorarts, andthereforetoprovidearemovableadhesivesheetfor25

semiconductorprocessing, whichallowsdecreaseinapackageflywhichoccurs

atthetimeofdicing, andcanberapidlyandcertainlypeeledapartfrom a

removableadhesivetape, evenbypicking-upinwayofrubbing-offorthelike
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afterdicing.

SOLUTION TO PROBLEM

{0007}

Asaresultofintensivestudies, inparticular, asaresultofdetailed5

studiesonacontentofastyrene-basedcopolymerwithrespecttothebaseresin

anda5 percentmodulusoftheremovableadhesivesheet, thepresentinventors

havefounditimportanttobesuchthatthecontentofthestyrene-based

copolymerissmallandavalueofthelossfactorislow, andhavemadethe

presentinvention.10

Inotherwords, theabove-describedproblemsofthepresentinvention

aresolvedbythefollowingmeans.

{0008}

[1] A removableadhesivesheetforsemiconductorprocessing, containing:

abasematerialfilm;and15

aremovableadhesivelayerprovidedonthebasematerialfilm,

whereina5 percentmodulusofthebasematerialfilm is7.0 to20.0 MPa;

whereinthebasematerialfilm issingle-layered, andcontainsabaseresin, and5

to39 masspartsofastyrene-basedblockcopolymerwithrespectto100 mass

partsofthebaseresin;20

whereinthestyrene-basedblockcopolymerisatleastonekindofresinselected

from thegroupconsistingofastyrene-hydrogenatedisoprene-styreneblock

copolymer, astyrene-isoprene-styreneblockcopolymer, astyrene-hydrogenated

butadiene-styreneblockcopolymer, andastyrene-hydrogenated

isoprene/butadiene-styreneblockcopolymer;and25

whereinthebaseresinisatleastonekindofresinselectedfrom thegroup

consistingofapolypropylene, ahighdensitypolyethylene, alow density

polyethylene, alinearlow densitypolyethylene, anethylene/propylenecopolymer,
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apropylenecopolymer, avulcanizateofanethylene/propylene/dienecopolymer,

apolybutene, apolybutadiene, apolymethylpentene, anethylene/vinylacetate

copolymer, anethylene/(meth)acrylicacidcopolymer, anethylene/methyl

(meth)acrylatecopolymer, anethylene/ethyl(meth)acrylatecopolymer, a

polyvinylchloride, avinylchloride/vinylacetatecopolymer, anethylene/vinyl5

chloride/vinylacetatecopolymer, apolystyrene, apolyurethane, apolyamide, an

ionomer, anitrilerubber, abutylrubber, astyrene/isoprenerubber, a

styrene/butadienerubber, anaturalrubber, andhydrogenationproductsor

modificationproductsthereof.

[2] Theremovableadhesivesheetforsemiconductorprocessingdescribed10

intheaboveitem [1], whereinthebaseresinisapolypropylene.

[3] Theremovableadhesivesheetforsemiconductorprocessingdescribed

intheaboveitem [1]or[2], whereintheremovableadhesiveforformingthe

removableadhesivelayerisanacrylicbasedremovableadhesive.

[4] Theremovableadhesivesheetforsemiconductorprocessingdescribed15

inanyoneoftheaboveitems[1]to[3], wherein10 to35 masspartsofthe

styrene-basedblockcopolymeriscontainedwithrespectto100 masspartsofthe

baseresin.

[5] Theremovableadhesivesheetforsemiconductorprocessingdescribed

inanyoneoftheaboveitems[1]to[4], whichisusedfordicingofa20

semiconductorpackage.

{0009 }

Inthepresentinvention, incaseofreferringtotheterm “acrylic”, theterm

“acrylic”includestheterm “methacrylic”.

Further, formoreclarificationoftheterm “acrylic”, theparentheses25

portionof“(meth)”intheterm “(meth)acrylic”meansthealternativeofpresence

orabsence. Forexample, theterm “(meth)acrylic”maybeacryic, methacrylic,

oracombinationthereof.
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ADVANTAGEOUS EFFECTS OFINVENTION

{0010}

Thepresentinventionenabledtheprovisionofaremovableadhesive

sheetforsemiconductorprocessing, whichallowsdecreaseinapackagefly5

whichoccursatthetimeofdicing, andcanberapidlyandcertainlypeeledapart

from aremovableadhesivetape, evenbypicking-upinwayoftherubbing-offor

thelikeafterdicing.

Otherandfurtherfeaturesandadvantagesoftheinventionwillappear

morefullyfrom thefollowingdescription, appropriatelyreferringtothe10

accompanyingdrawings.

BRIEFDESCRIPTION OFTH E DRAW INGS

{0011}

{Fig. 1}15

Fig. 1 isaschematiccross-sectionalview showinganembodimentofthe

removableadhesivesheetforsemiconductorprocessingofthepresentinvention.

{Fig. 2}

Fig. 2 isacross-sectionalview explainingthedicingstepandthepicking-

upstepforasemiconductorwafer.20

{Fig. 3}

Fig. 3 isacross-sectionalview explainingthedicingstepandthepicking-

upstepforthesemiconductorwafer.

{Fig. 4}

Fig. 4 isacross-sectionalview explainingthedicingstepandthepicking-25

upstepforthesemiconductorwafer.

{Fig. 5}

Fig. 5 isacross-sectionalview explainingthedicingstepandthepicking-
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upstepforthesemiconductorwafer.

MODE FOR CARRYING OUT TH E INVENTION

{0012}

Theremovableadhesivesheetforsemiconductorprocessingofthe5

presentinventionisdescribedbelow indetail.

{0013}

<<Removableadhesivesheetforsemiconductorprocessing>>

Likeadiagrammaticcross-sectionalview schematicallyshowingaflame

formatinFig. 1, theremovableadhesivesheet12 forsemiconductorprocessing10

ofthepresentinventionhasaremovableadhesivelayer2 onatleastonesurface

ofthebasematerialfilm 1 thereof.

Firstly, explanationwillstartfrom thebasematerialfilm.

{0014}

<Basematerialfilm>15

Inthepresentinvention, thebasematerialfilm isnotalaminatedbodyin

whichapluralityofresinfilmsislaminated, butissingle-layered, inotherwords,

iscomposedofasingleresinfilm.

Theresinwhichconstitutesthebasematerialfilm isnotasingleresinbut

iscomposedofabaseresinandatleastastyrene-basedblockcopolymer.20

{0015}

(Styrene-basedblockcopolymer)

Thestyrene-basedblockcopolymerisanelastomerandisalsocalleda

styrene-basedthermoplasticelastomerorastyrene-basedelastomer.

Asthestyrene-basedblockcopolymer, astyreneblockcopolymer25

composedofapolystyrenehardsegmentandasoftsegmentispreferable.

Examplesofthesoftsegmentincludepolybutadiene, polyisobutylene,

polyisoprene, hydrogenatedpolybutadiene(namelyethylene/propylene),
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hydrogenatedpolyisobutylene(namelyethylene/butylene), hydrogenated

isoprene/butadiene(namelyethylene-ethylene/propylene), butadienerubber,

epoxidizedpolybutadieneandthelike.

{0016}

Byusingthestyrene-basedblockcopolymer, thebasematerialfilm is5

madeflexibleandadhesivenesstothesemiconductorpackageisincreased.

Further, thisallowseasyexpansion.

{0017}

Amongthese, inthepresentinvention, atleastonekindofresinselected

from thegroupconsistingofastyrene-hydrogenatedisoprene-styreneblock10

copolymer(SEPS), astyrene-isoprene-styrenecopolymer(SIS), astyrene-

hydrogenatedbutadiene-styrenecopolymer(SEBS), andastyrene-hydrogenated

isoprene/butadiene-styrenecopolymer(SEEPS).

{0018}

H erein, inthestyrene-basedblockcopolymer, theexpression“-“means15

aconnectioninblockunits(inoneblock), whiletheexpression“/“meanstoform

onerecurringunit, whichresultsinablockunit(oneblock).

{0019 }

Asthestyrene-basedblockcopolymer, onekindthereofmaybeusedor

apluralityofkindsmaybeusedincombination.20

{0020}

Thestyrene-basedblockcopolymerisusedtogetherwithabaseresin.

Inthepresentinvention, from 5 to39 massparts, preferablyfrom 10 to35 mass

partsofthestyrene-basedblockcopolymerwithrespectto100 masspartsofthe

baseresiniscontainedtherein.25

Ifthecontentofthestyrene-basedblockcopolymerislessthan5 mass

parts, thebasematerialfilm becomesadamant, whichresultsinaninabilityto

increaseadhesivenesstothesemiconductorpackage. Inreverse, ifthecontent
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thereofismorethan39 massparts, thepackagedoesnotstandeventhe

removableadhesivesheetforsemiconductorprocessingiswarpedbyrubbing-off,

whichresultsinafailureoftherubbing-off.

{0021}

(Baseresin)5

Inthepresentinvention, thebaseresinisaresinotherthanthestyrene-

basedblockcopolymer.

Asthebaseresin, athermoplasticresinispreferableandaresinthatis

excellentintermsofwaterproofandheatresistanceofthebasematerialfilm is

morepreferable. Inparticular, asyntheticresinfilm ispreferable.10

{0022}

Examplesofthethermoplasticresinincludesapolyolefinresin, a

polyamideresin, apolyetheramideresin, athermoplasticpolyimideresin, a

thermoplasticpolyamideimideresin, apolyurethaneresin, aurearesin, a

polyesterresin, aliquidcrystallinepolyesterresin, apolyacetalresin, a15

polycarbonateresin, apolyphenyleneether(includingamodifiedpolyphenylene

etheris) resin, apolysulfoneresin, apolyethersulfoneresin, a

polyphenylenesulfideresin, apolyetheretherketone(includingamodified

polyetheretherketone) resin, apolyetherketoneresin, apolyaryletherketoneresin,

apolyarylateresin, afluorine-basedresin, apolyphenyleneoxideresin, polylactic20

acid, aphenolresin, amelamineresin, anepoxyresin, aphenoxyresin, anda

siliconresin.

Amongthesethermoplasticresins, apolyolefinresinispreferable.

Notethatthethermoplasticresinmaybemodifiedbyanacid

denaturationorthelike, andmaybecrystallineornon-crystalline.25

{0023}

Amongthese, inthepresentinvention, atleastonekindofresinselected

from thegroupconsistingofapolypropylene, ahighdensitypolyethylene, alow
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densitypolyethylene, alinearlow densitypolyethylene, anethylene/propylene

copolymer, apropylenecopolymer, avulcanizateofanethylene/propylene/diene

copolymer, apolybutene, apolybutadiene, apolymethylpentene, an

ethylene/vinylacetatecopolymer, anethylene/(meth)acrylicacidcopolymer, an

ethylene/methyl(meth)acrylatecopolymer, anethylene/ethyl(meth)acrylate5

copolymer, apolyvinylchloride, avinylchloride/vinylacetatecopolymer, an

ethylene/vinylchloride/vinylacetatecopolymer, apolystyrene, apolyurethane, a

polyamide, anionomer, anitrilerubber, abutylrubber, astyrene/isoprenerubber,

astyrene/butadienerubber, anaturalrubber, andhydrogenationproductsor

modificationproductsthereofisused.10

{0024}

(Polyolefinresin)

Thepolyolefinresinisapolyolefinresinpreparedbypolymerizingat

leastoneolefin, andmaybeahomopolymeroracopolymer.

Examples of such olefin include α-olefin having 4 to 12 carbon atoms 15

includingethylene, propylene, isobutylene, andisobutene(1- butene), butadiene,

isoprene, (meth)acrylicacidester, (meth)acrylicacid, (meth)acrylamide, vinyl

alcohol, vinylacetate, vinylchloride, styrene, andacrylonitrile.

{0025}

In addition, examples of the α-olefin having 4 to 12 carbon atoms include 20

1-butene, 2-methyl-1-propene, 2-methyl-1-butene, 3-methyl-1-butene, 1-hexene,

2-ethyl-1-butene, 2,3-dimethyl-1-butene, 2-methyl-1-pentene, 3-methyl-1-pentene,

4-methyl-1-pentene, 3,3-dimethyl-1-butene, 1-heptene, methyl-1-hexene,

dimethyl-1-pentene, ethyl-1-pentene, trimethyl-1-butene, methylethyl-1-butene, 1-

octene, methyl-1-pentene, ethyl-1-hexene, dimethyl-1-hexene, propyl-1-heptene,25

methylethyl-1-heptene, trimethyl-1-pentene, propyl-1-pentene, diethyl-1-butene,

1-nonene, 1-decene, 1-undeceneand1-dodecene.

{0026}
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Examplesofthepolyolefinresinincludeapolyethyleneresin, a

polypropyleneresin, apolyisobutyleneresin, apolyisobuteneresin, a

polyisopreneresin, apolybutadieneresin, a(meth)acrylicresin(usuallyreferred

toasanallylresin), avinylresinsuchasapoly(vinylchloride) resin, a

poly(meth)acrylamideresin, apolystyreneresin, anacrylonitrile-butadiene-5

styrenecopolymerresin(ABS resin), anethylene-(meth)acrylatecopolymerand

anethylene-vinylacetatecopolymer.

{0027}

Amongtheseresins, apolyethyleneresin, apolypropyleneresin, andan

acrylonitrile-butadiene-styrenecopolymerresin(ABS resin) arepreferable, anda10

polyethyleneresinandapolypropyleneresinaremorepreferable.

{0028}

Examplesofthepolyethyleneresinincludeanethylenehomopolymer,

and an ethylene-α-olefin copolymer.  As the α-olefin, 1-butene, 1-pentene, 1-

hexene, and1-octenearepreferable.15

{0029 }

Examples of the ethylene-α-olefin copolymer include an ethylene-1-

butenecopolymer, anethylene-1-pentenecopolymer, anethylene-1-hexene

copolymer, andanethylene-1-octenecopolymer.

{0030}20

Inaddition, inacasewhereclassificationismadedependingondensity

orshape, anyofahighdensitypolyethylene(H DPE), alow densitypolyethylene

(LDPE), averylow densitypolyethylene(VLDPE), alinearlow density

polyethylene(LLDPE) andanultra-highmolecularweightpolyethylene(UH MW -

PE) maybeused.25

{0031}

Specificexamplesofthepolypropyleneresinincludeapropylene

homopolymer, a propylene-ethylene random copolymer, a propylene-α-olefin 
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random copolymer, a propylene-ethylene-α-olefin copolymer and a propylene 

blockcopolymer(composedofapropylenehomopolymercomponentora

copolymercomponentmainlycomposedofpropylene, andacopolymerobtained

bycopolymerizingpropylenewithatleastonekindofamonomerselectedfrom

ethylene and α-olefin).  These polypropylene resins may be used singly or two 5

ormorekindsthereofmaybeusedincombination.

{0032}

As the α-olefin used in the polypropylene resin, 1-butene, 1-pentene, 1-

hexene, 4-methyl-1-pentene, 1-octene, and1-decenearepreferable, and1-

butene, 1-hexene, and1-octenearemorepreferable.10

{0033}

Examples of the propylene-α-olefin random copolymer include a 

propylene-1-butenerandom copolymer, apropylene-1-hexenerandom copolymer,

andapropylene-1-octenerandom copolymer.

{0034}15

Examples of the propylene-ethylene-α-olefin copolymer include a 

propylene-ethylene-1-butenecopolymer, apropylene-ethylene-1-hexene

copolymer, andapropylene-ethylene-1-octenecopolymer.

{0035}

Examplesofthepropyleneblockcopolymerincludea(propylene)-20

(propylene-ethylene) copolymer, a(propylene)-(propylene-ethylene-1-butene)

copolymer, a(propylene)-(propylene-ethylene-1-hexene) copolymer, a

(propylene)-(propylene-1-butene) copolymer, a(propylene)-(propylene-1-hexene)

copolymer, a(propylene-ethylene)-(propylene-ethylene) copolymer, a(propylene-

ethylene)-(propylene-ethylene-1-butene) copolymer, a(propylene-ethylene)-25

(propylene-ethylene-1-hexene) copolymer, a(propylene-ethylene)-(propylene-1-

butene) copolymer, a(propylene-ethylene)-(propylene-1-hexene) copolymer, a

(propylene-1-butene)-(propylene-ethylene) copolymer, a(propylene-1-butene)-
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(propylene-ethylene-1-butene) copolymer, a(propylene-1-butene)-(propylene-

ethylene-1-hexene) copolymer, a(propylene-1-butene)-(propylene-1-butene)

copolymeranda(propylene-1-butene)-(propylene-1-hexene) copolymer.

{0036}

Amongthesepolypropyleneresins, apropylenehomopolymer, a5

propylene-ethylenerandom copolymer, apropylene-1-butenerandom copolymer,

apropylene-ethylene-1-butenecopolymer, andapropyleneblockcopolymerare

preferable.

{0037}

Crystallinityofthepolypropyleneresinisdeterminedbyamelting10

temperature(meltingpoint) orstereoregularity, andadjustedaccordingtoquality

requiredforthepolyolefinresincompositionofthepresentinvention, andquality

requiredforamoldedarticleobtainedbymoldingthecomposition.

Inaddition, thestereoregularityreferstoanisotacticindexora

syndiotacticindex.15

{0038}

Theisotacticindexcanbedeterminedbya13C-NMR methoddescribed

inMacromolecules, Vol. 8, p.687 (19 75). Specifically, theisotacticindexofthe

polypropyleneresinisdeterminedasanareafractionofanmmmm peakinatotal

absorptionpeakinacarbonregionofamethylgroupina13C-NMR spectrum.20

A materialhavingahighisotacticindexhashighcrystallinity, andthe

isotacticindexispreferably0.9 6 ormore, morepreferably0.9 7 ormore, and

furtherpreferably0.9 8 ormore.

{0039 }

Ontheotherhand, thesyndiotacticindexcanbedeterminedbya25

methoddescribedinJ. Am. Chem. Soc., 110, 6255 (19 88) andAngew. Chem. Int.

Ed. Engl., 19 55, 34, 1143-1170, andamaterialhavingahighsyndiotacticindex

hashighcrystallinity.
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{0040}

Specificexamplesofthevinylresinincludeavinylchlorideresin[a

homopolymerofavinylchloridemonomer(poly(vinylchloride) resinandthelike),

acopolymerofavinylchloridemonomerwithothermonomer(avinylchloride-

vinylacetatecopolymer, avinylchloride-(meth)acrylicacidestercopolymer) and5

thelike], avinylalcoholresin(ahomopolymersuchaspoly(vinylalcohol), a

copolymersuchasanethylene-vinylalcoholcopolymerandthelike), anda

poly(vinylacetal) resinsuchaspoly(vinylformal). Thesevinyl-basedresinscan

beusedsinglyortwoormorekindsthereofcanbeusedincombination.

{0041}10

Meltflow rate(MFR) ofapolyolefinresinisusually0.01 to400 g/10

minutes, and, from thestandpointofenhancingmechanicalstrengthand

productionstability, preferably1 to400 g/10 minutes, morepreferably1 to100

g/10 minutes, andfurtherpreferably1 to50 g/10 minutes.

Notethat, inthepresentinvention, themeltflow rate(MFR) meansa15

massofapolymerflowingoutwardlyper10 minutes(g/10 min.) under2.16kgof

loadat19 0ºC inconformitytoJIS K7210.

{0042}

Inthepresentinvention, thebaseresinisparticularlypreferablya

polypropylene.20

{0043}

Thesurfaceofthebasematerialfilm whichisbroughtintocontactwith

theremovableadhesivelayermaybesubjectedtoacoronatreatmentormaybe

providedwithanotherlayersuchasaprimerlayer, inordertoincrease

adhesiveness.25

Therearenoparticularlimitationsonthethicknessofthebasematerial

film, but the thickness is preferably 70 to 300 μm, more preferably 100 to 200 μm, 

further preferably 100 to 250 μm, and particularly preferably 100 to 150 μm. 
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Inthepresentinvention, thethicknessisalsopreferablymorethan100

μm.  In this case, the thickness is preferably more than 100 μm and 300 μm or 

less, more preferably 110 to 300 μm, further preferably 110 to 250 μm, and 

particularly preferably 110 to 200 μm. 

{0044}5

<5 Percentmodulusofbasematerialfilm>

Inthepresentinvention, the5 percentmodulusofthebasematerialfilm

is7.0 to20.0 MPa.

The5 percentmodulusofthebasematerialfilm ispreferably7.0 to15.0

MPa, morepreferablymorethan7.0 MPaand15.0 MPaorless, further10

preferablymorethan8.0 MPaand15.0 MPaorless, particularlypreferably8.5 to

15.0 MPa, andmostpreferably10.0 to15.0 MPa.

{0045}

Ifthe5 percentmodulusofthebasematerialfilm islessthan7.0 MPa,

becauseofflexibilityofthebasematerialfilm, aforceatthetimeoftherubbing-15

offofthechipisnottransferred, sothatthechipsometimesremainsonthe

removableadhesivesheetforsemiconductorprocessing. Ifthe5 percent

modulusofthebasematerialfilm exceeds20.0 MPa, becauseofexcessive

inflexibilityofthebasematerialfilm, adhesivenesstothesemiconductorpackage

isdeterioratedandthepackageflyissometimescausedatthetimeofdicing.20

{0046}

The5 percentmoduluscanbeobtainedbymeasuringastressat5

percentstraininconformitytoJIS K 7127/2/300.

Inthepresentinvention, measurementsineachoftheMD directionand

theTD directionarecarriedout5 timesandanaverageofallofthese25

measurementvaluesisdefinedasavalueofthe5 percentmodulus.

{0047}

A controlofthe5 percentmodulustotheabove-describedrangecanbe
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achievedbyproperlyadjustingakindandablendedamountofthebaseresin,

andthestyrene-basedblockcopolymer.

{0048}

<RemovableadhesiveandRemovableadhesivelayer>

Theremovableadhesivelayercanbeformedfrom variousremovable5

adhesives, whichareknownmorethanbefore. Therearenolimitationsinsuch

aremovableadhesive. Removableadhesivesareused, whichemploy, asa

basepolymer, forexample, arubber-basedpolymer, acrylicbasedpolymers,

silicone-basedpolymers, polyvinylether-basedpolymersorthelike.

Inthepresentinvention, anacrylicbasedremovableadhesiveis10

preferable.

{0049 }

Inordertoimpartacohesiveforcetothesebasedpolymers, a

crosslinkingagentcanbeincorporatedthereinto.

Inregardtothiscrosslinkingagent, correspondingtothebasedpolymers,15

examplesincludeanisocyanate-basedcrosslinkingagent, anepoxy-based

crosslinkingagent, ametalchelate-basedcrosslinkingagent, anaziridine-based

crosslinkingagent, andanamineresin. Further, theremovableadhesivecan

alsocontain, ifdesired, variousadditivecomponentstotheextentthatthe

purposeofthepresentinventionisnotimpaired.20

{0050}

Inaddition, astheremovableadhesive, aradiation-curabletype

removableadhesiveorathermalfoamingtyperemovableadhesivecanbeused.

Astheradiation-curabletyperemovableadhesive, aremovableadhesive

whichiscuredbyultravioletradiation, anelectronbeam orthelikeandiseasily25

peeledoffatthetimeofpeelingcanbeused. Asthethermalfoamingtype

removableadhesive, aremovableadhesivewhichbecomesmoreeasilypeelable

whenheated, undertheactionofafoamingagentoraswellingagent, canbe
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used. Further, theremovableadhesivemaybeadicing/diebondingdouble

functioningremovableadhesive. Astheradiation-curabletyperemovable

adhesive, forexample, thosedescribedinJP-B-1-56112 ("JP-B"means

examinedJapanesepatentpublication), JP-A-7-135189 andthelikeare

preferablyused, buttheremovableadhesiveisnotlimitedtothese. Inthe5

presentinvention, itispreferabletouseanultraviolet-curabletyperemovable

adhesive. Inthatcase, itisdesirablefortheremovableadhesivetohavea

propertyofbeingcuredbyradiationandformingathree-dimensionalnetwork.

Forexample, amaterialpreparedbyincorporatingalow molecularweight

photopolymerizablecompoundhavingatleasttwophotopolymerizablecarbon-10

carbondoublebondsinthemolecule(hereinafter, referredtoasa

photopolymerizablecompound) andaphotopolymerizationinitiatorintoan

ordinaryrubber-basedoracrylicbasedpressure-sensitiveresin(polymer) isused.

{0051}

Astherubber-basedoracrylic-basedbaseresin, arubber-based15

polymersuchasanaturalrubberandvarioussyntheticrubbers, oranacrylic

basedpolymersuchasapoly((meth)acrylicacidalkylester), a(meth)acrylicacid

alkylester, oracopolymerofa(meth)acrylicacidalkylesterandanother

unsaturatedmonomercapableofcopolymerizationwiththeester.

{0052}20

Further, bymixinganisocyanate-basedcuringagentintheabove-

describedremovableadhesive, aninitialadhesionforcecanbesettoanarbitrary

value. Specifically, asthecuringagent, apolyvalentisocyanatecompound, for

example, 2,4-tolylenediisocyanate, 2,6-tolylenediisocyanate, 1,3-xylene

diisocyanate, 1,4-xylenediisocyanate, diphenylmethane-4,4'-diisocyanate,25

diphenylmethane-2,4'-diisocyanate, 3-methyldiphenylmethanediisocyanate,

hexamethylenediisocyanate, isophoronediisocyanate, dicyclohexylmethane-4,4'-

diisocyanate, dicyclohexylmethane-2,4'-diisocyanate, lysineisocyanateorthelike
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isused.

{0053}

Inthecaseofanultraviolet-curableremovableadhesive, thetimefor

polymerizationcuringbyultravioletirradiation, andultravioletirradiationamount

canbereducedbyincorporatingaphotopolymerizationinitiatorintothe5

removableadhesive.

Specificexamplesofsuchaphotopolymerizationinitiatorincludebenzoin,

benzoinmethylether, benzoinethylether, benzoinisopropylether,

benzyldiphenylsulfide, tetramethylthiuram monosulfide, azobisisobutyronitrile,

dibenzil, diacetyl, and β-chloroanthraquinone. 10

{0054}

Themass-averagemolecularweight(Mw) ofthebasepolymerofthe

acrylicbasedremovableadhesiveispreferably100,000 ormore, morepreferably

200,000 ormore, furtherpreferably250,000 ormore, particularlypreferably

300,000 ormore, andmostpreferably400,000 ormore. Theupperlimitofthe15

mass-averagemolecularweight(Mw) ispreferably2,000,000 orless, more

preferably1,500,000 orless, furtherpreferably1,000,000 orless, andparticularly

preferably800,000 orless.

Inthepresentinvention, forexample, apreferablerangeofthemass-

averagemolecularweightincludesarangeof100,000 to2,000,000, andamore20

preferablerangethereofincludesarangeof250,000 to2,000,000. Ananther

rangealsoincludes, forexample, arangeof200,000 to1,500,000.

Themass-averagemolecularweightmeansavaluecalculatedbya

standardpolystyreneconversionmethodusingagelpermeationchromatography

(GPC).25

{0055}

Thethicknessoftheremovableadhesivelayerisnotparticularlylimited,

but the thickness is preferably 4 to 30 μm, and particularly preferably 5 to 25 μm. 
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{0056}

A semiconductorwafercanbebondedtotheremovableadhesivesheet

forsemiconductorprocessingofthepresentinvention, anddicingandpicking-up

ofthewafercanbecarriedoutasshowninFigs. 2 to5 byordinarymethod. In

regardtothemethodforprocessingasemiconductorwaferusingtheremovable5

adhesivesheetforsemiconductorprocessingofthepresentinvention, itis

preferablenottoinsertthecutintothebasematerialfilm, from theviewpointof

reducingthecuttingresistanceofthedicingblade, smootheningthe

semiconductorwafercutting, andreducingchipping. Inordertopreventthecut

from reachingthebasematerialfilm, forexample, thesettingforthecuttingdepth10

ofthedicingapparatususedmaybeappropriatelyvariedaccordingtothemanual.

{0057}

Therearenoparticularlimitationsonabarewaferusedinthepresent

invention, andanybarewaferthatisconventionallyusedcanbeappropriately

selectedandused.15

EXAMPLES

{0058}

Thepresentinventionwillbedescribedinmoredetailbasedon

examplesgivenbelow, buttheinventionisnotmeanttobelimitedbythese.20

{0059 }

<Productionofbasematerialfilm>

1) Basematerialfilm A

A base material film A having a thickness of 150μm was produced by 

mixingastyrene-hydrogenatedisoprene-styreneblockcopolymer(SEPS) [trade25

name: SEPTON KF-2104, manufacturedbyKurarayCo., Ltd.]and

homopropylene(PP) [tradename: J-105G, manufacturedbyUbeIndustriesLtd.]

intheblendedratioshowninTable1, andthenprocessingthemixtureby



20

extrusionmoldingintoafilm at200ºC usingabiaxialkneader.

{0060}

2) Basematerialfilm B

A base material film B having a thickness of 150μm was produced by 

mixingastyrene-isoprene-styrenecopolymer(SIS) [tradename: H YBRAR 5127,5

manufacturedbyKurarayCo., Ltd.]andhomopropylene(PP) [tradename: J-

105G, manufacturedbyUbeIndustriesLtd.]intheblendedratioshowninTable1,

andthenprocessingthemixturebyextrusionmoldingintoafilm at200ºC usinga

biaxialkneader.

{0061}10

3) Basematerialfilm C

A base material film C having a thickness of 150μm was produced by 

mixingastyrene-hydrogenatedbutadiene-styrenecopolymer(SEBS) [trade

name: SEPTON 8104, manufacturedbyKurarayCo., Ltd.]andhomopropylene

(PP) [tradename: J-105G, manufacturedbyUbeIndustriesLtd.]intheblended15

ratioshowninTable1, andthenprocessingthemixturebyextrusionmoldinginto

afilm at200ºC usingabiaxialkneader.

{0062}

4) Basematerialfilm D

A base material film D having a thickness of 150μm was produced by 20

mixingastyrene-hydrogenatedisoprene/butadiene-styrenecopolymer(SEEPS)

[tradename: SEPTON 4033, manufacturedbyKurarayCo., Ltd.]and

homopropylene(PP) [tradename: J-105G, manufacturedbyUbeIndustriesLtd.]

intheblendedratioshowninTable1, andthenprocessingthemixtureby

extrusionmoldingintoafilm at200ºC usingabiaxialkneader.25

{0063}

<Preparationofremovableadhesive>

To100 masspartsofanacrylicbasepolymer(acopolymercomposedof
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2-ethylhexylacrylate, methylacrylateand2-hydroxyethylacrylate, mass-average

molecularweight: 400,000, glasstransitiontemperature: -35ºC), 3 masspartsof

apolyisocyanatecompound[tradename: COLONATE L;manufacturedby

NipponPolyurethaneIndustryCo., Ltd.], 50 masspartsoftetramethylolmethane

tetraacrylateasacompoundhavingaphoto-polymerizablecarbon-carbondouble5

bond, and 1 mass part of α-hydroxycyclohexylphenyl ketone as a photo-

polymerizationinitiatorwereaddedandmixedtoobtainaremovableadhesive.

{0064}

Examples1 to3 andComparativeExample1

Ononesurfaceoftheabove-describedbasicmaterialfilm A, theabove-10

described removable adhesive was coated so as to be a 20μm-thickness thereby 

toform aremovableadhesivelayer. Thus, eachoftheremovableadhesive

sheetsforsemiconductorprocessingofExamples1 to3 andComparative

Example1 wasproduced.

{0065}15

Example4

A removableadhesivesheetforsemiconductorprocessingwas

producedinthesamemannerasinExample1, exceptthattheabove-described

basematerialfilm B wasused.

{0066}20

Example5

A removableadhesivesheetforsemiconductorprocessingwas

producedinthesamemannerasinExample1, exceptthattheabove-described

basematerialfilm C wasused.

{0067}25

Example6

A removableadhesivesheetforsemiconductorprocessingwas

producedinthesamemannerasinExample1, exceptthattheabove-described
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basematerialfilm D wasused.

{0068}

W ithrespecttoeachoftheseremovableadhesivesheetsfor

semiconductorprocessing, evaluationof5 percentmodulus, packagefly, and

successrateofthepicking-upwasconductedinthefollowingmanner.5

{0069 }

(5 Percentmodulus)

A specimenwaspreparedusingeachofthebasematerialfilmsin

conformitytoJIS K7127/2/300 tomeasurethe5 percentmodulus.

MeasurementsineachoftheMD directionandtheTD directionwithrespectto10

eachofthespecimenswerecarriedout5 timesandanaverageofallofthese

measurementvalueswasusedastestresults.

{0070}

(Packagefly)

Oneachremovableadhesivesheetforsemiconductorprocessing, a15

QFN package(60 mm ×150 mm, thickness: 0.9 5 mm) waslaminated. This

laminatewassubjectedtodicingforachipsizeof1 mm ×1 mm byusingadicer

[DFD6340, manufacturedbyDISCO Corporation]undertheconditionsofblade

rotationfrequency: 20,000 rpm, cuttingrate: 30 mm/min, andamountofincision

into the removable adhesive sheet: 60 μm. 20

Afterdicing, evaluationwasconductedinaccordancewiththefollowing

criteria.

{0071}

Evaluationcriteria

 ○: All of the chips remained on the removable adhesive sheet for semiconductor 25

processing

×: Atleastoneofchipsfliedtherefrom

{0072}
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(Successrateofpicking-up)

Evaluationwasconductedbythefollowingtwokindsofmethods.

(1) Evaluationbyrubbing-offmethod

Afterdicing, followedbyultravioletirradiation(200 mJ/cm2), abackofthe

removableadhesivesheetforsemiconductorprocessingwasscrubbedwith5

tweezerstodropoutchips.

{0073}

(2) Evaluationbysonication

Afterdicing, followedbyultravioletirradiation(200 mJ/cm2), abackofthe

removableadhesivesheetforsemiconductorprocessingwascontactedwithan10

ultrasonicoscillationterminaltodropoutchips.

{0074}

TheresultsarecomprehensivelyshowninTable1 below.

NotethattheblankinTablemeanstobenotinuse.

{0075}15

Table1

Example
Comparative

example
1 2 3 4 5 6 1 2

Blended
ratioof

materials
(massparts)

PP 100 100 100 100 100 100 100 100

SEPS 15 5 39 40 4

SIS 25

SEBS 25

SEEPS 25
5 Percent
modulus

(MPa) 12 18 7 13 12 13 6.5 22

Packagefly ○ ○ ○ ○ ○ ○ ○ ×

Success
rateof

picking-up
(% )

Rubbing-
off

100% 100% 100% 100% 100% 100% 80% 100%

Ultrasonic
oscillation
terminal

100% 100% 100% 100% 100% 100% 80% 100%

{0076}

From theaboveTable1, ineachoftheremovableadhesivesheetsfor
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semiconductorprocessingofExamples1 to6, thevalueofthe5 percentmodulus

wasintherangeof7.0 to20.0 MPa, andthepackageflydidnotoccur, andalso

goodpicking-upperformancesbytherubbing-offandtheultrasonicoscillation

terminalwereachieved.

Incontrast, intheremovableadhesivesheetforsemiconductor5

processingofComparativeExample1, alargecontentoftheelastomer

componentwascontainedandavalueof5 percentmodulusgotsmaller, which

resultedinnooccurrenceofpackagefly. H owever, inparticular, theforceby

whichtheremovableadhesivesheetforsemiconductorprocessingwasrubbedat

thetimeofpicking-upduetotherubbing-offwasnotwelltransferredtochips.10

Asaresult, thechipsremainedontheremovableadhesivesheetfor

semiconductorprocessing.

Ontheotherhand, intheremovableadhesivesheetforsemiconductor

processingofComparativeExample2, asmallcontentoftheelastomer

componentwascontainedandavalueof5 percentmodulusgotlower. Asa15

result, becausetheremovableadhesivesheetforsemiconductorprocessing

deterioratedintheadhesivenesstothesemiconductorpackage, thepackagefly

occurred.

{0077}

H avingdescribedourinventionasrelatedtothepresentembodiments, it20

isourintentionthattheinventionnotbelimitedbyanyofthedetailsofthe

description, unlessotherwisespecified, butratherbeconstruedbroadlywithinits

spiritandscopeassetoutintheaccompanyingclaims.

{0078}

ThisapplicationclaimspriorityonPatentApplicationNo. 2016-07326425

filedinJapanonMarch31, 2016, whichisentirelyhereinincorporatedby

reference.
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REFERENCE NUMERALS

{0079 }

1 Basematerialfilm

2 Removableadhesivelayer

11 H older5

12 Removableadhesivesheetforsemiconductorprocessing

13 Semiconductorwafer

14 Semiconductorchip

15 Directionofsolidlinearrow

16 Expander10

17 Directionofbrokenlinearrow



26 

 

CLAIMS 

 

{Claim 1} 

 A removable adhesive sheet for semiconductor processing,  

wherein the removable adhesive sheet for semiconductor processing is used for 5 

dicing of a semiconductor package, 

wherein the removable adhesive sheet for semiconductor processing is to be 

laminated with the semiconductor package and the semiconductor package is to 

be diced to form a plurality of miniaturized semiconductor chips, wherein 

subsequent picking-up of a portion of the plurality of miniaturized semiconductor 10 

chips is conducted by rubbing-off or using an ultrasonic oscillation terminal,  

 the removable adhesive sheet for semiconductor processing comprising: 

 a base material film; and  

 a removable adhesive layer provided on the base material film,  

wherein a 5 percent modulus of the base material film is 8.5 to 15.0 MPa; 15 

wherein the base material film is single-layered, and contains a base resin, and 5 

to 39 mass parts of a styrene-based block copolymer with respect to 100 mass 

parts of the base resin;  

wherein the styrene-based block copolymer is at least one kind of resin selected 

from the group consisting of a styrene-hydrogenated isoprene-styrene block 20 

copolymer, a styrene-isoprene-styrene block copolymer, a styrene-hydrogenated 

butadiene-styrene block copolymer, and a styrene-hydrogenated 

isoprene/butadiene-styrene block copolymer; and 

wherein the base resin is at least one kind of resin selected from the group 

consisting of a polypropylene, a high density polyethylene, a low density 25 

polyethylene, a linear low density polyethylene, an ethylene/propylene copolymer, 

a propylene copolymer, a vulcanizate of an ethylene/propylene/diene copolymer, 

a polybutene, a polybutadiene, a polymethylpentene, an ethylene/vinyl acetate 
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copolymer, an ethylene/(meth)acrylic acid copolymer, an ethylene/methyl 

(meth)acrylate copolymer, an ethylene/ethyl (meth)acrylate copolymer, a 

polyvinyl chloride, a vinyl chloride/vinyl acetate copolymer, an ethylene/vinyl 

chloride/vinyl acetate copolymer, a polystyrene, a polyurethane, a polyamide, an 

ionomer, a nitrile rubber, a butyl rubber, a styrene/isoprene rubber, a 5 

styrene/butadiene rubber, a natural rubber, and hydrogenation products or 

modification products thereof. 

 

{Claim 2} 

 The removable adhesive sheet for semiconductor processing according 10 

to Claim 1, wherein the base resin is a polypropylene. 

 

{Claim 3} 

 The removable adhesive sheet for semiconductor processing according 

to Claim 1 or 2, wherein the removable adhesive for forming the removable 15 

adhesive layer is an acrylic based removable adhesive. 

 

{Claim 4} 

 The removable adhesive sheet for semiconductor processing according 

to any one of Claims 1 to 3, wherein 10 to 35 mass parts of the styrene-based 20 

block copolymer is contained with respect to 100 mass parts of the base resin. 

 

 

 


