MULTILAYER ADHESIVE SHEET AND METHOD FOR MANUFACTURING ELECTRONIC
COMPONENT Technical Field [0001] The present invention relates to a multilayer adhesive sheet
and a method for manufacturing electronic components by using the multilayer adhesive sheet
Background Art [0002] A method of preparing an integrated electronic component by foxming a
circuit pattern on a semiconductor wafer for example of silicon or gallium-arsenic, bonding the
integrated electronic component to an adhesive sheet having a base film layer and an adhesive layer,
fiing It additionall 19:@GTAMAEQH PG (Hignal (i eeRRAe SRTIPRNHLA G @xpanding the
film as needed, picking up the semiconductor chips, an I%ixmg the semiconductor chips for example
onto a lead frame with an adhesive is pragticpeWidety I maryfagture of electronic components such
as ICs. [0003] In such a manufacturing method, proposed were methods of using a multilayer
adhesive sheet (die attach film-integrated sheet) having both a function of the adhesive sheet for
dicing and a function of the adhesive for fixing the chips for example to lead frame, which is prepared
by integrating¢hei¢iibfagldch film with the adhesive sheet by lamination (sec Patent Documents | and
2). Use of the die attach film-integrated sheet in manufacture of electronic components gives an
advantage 1990k possible to eliminate the adhesive-coating step and control the thickness of the
adhesive region ang_ suppress_exudation thereof compared to the method of using an adhesive.
Citation List Patent DYcPHSRHS o8N relatgs deentbtanseadiesisshescauhaxeetindd®atent
Application Pgbli a%%ilcl)rri]nN%leZ 06-049509 #S/’atent ocurrhe’,rx]t 2] Japanese Unexamined Patent
Application Buiblication 6. 2J67-2 485 B3 SR mary BE MSEREcHAY Ecpiieslve fiseim [0005]

Normally, common adhesive materials such as acrylic, epoxy, and polyamide resins are used for the
die attach film of multilayer adhesive sheets. In particular, acrylic ester copolymers, when used as the
material comsfiuting e die attach film, permits improvement in storage stability and film-forming
property However, die attach films containing an acrylic ester copolymer have excessively stronger
bonding strgigth)to the adhesive layer of the adhesive sheet, making the die attach film less easily
separated from the adhesive layer during pick up of semiconductor chips and thus, occasionally
leading to deteriorationdthdde pivlenapieffmanayofitielseriaancuaianehins: 0B a cirbiithe present
invention, which was made under the circumstances above, it was found that it is possible, by making
the adhesivAtitak €8ristRItCRHBckINEsIve fayeranpuifiayeracdhesiversheenhabe mlpartitelar
composition, to easily separate the die attach film and the adhesive layer during pick up and to easily
pick up the CLSRTAISHAIEETBH s BREIARd R iR AdheTIYE Sves rainacrhiecdsim  lepprolyeen is used for

the die attagdhhglsrlns nd achieved ti&%.ﬁxre&ﬁnt inventiog. Solution to Problem [0007] Accordingly,
the present Invention Telates 1o th FOSHANY Yhatils SARiheLvashenghd iseRrrBemanufacturing

0
electronic cQMPRENISRY:KS] rRulti adhesive sheet, (I) A multilayer adhesive sheet,
comprising a base filmﬁﬁ%%%é%%ngﬁé}%tﬁz?g disposed’ ﬁcglf{g i rfﬁges%ﬂ?%l RLLfiHPand a die

attach film mﬂtmgmmm@mﬁﬁg %wfa&%?ié%%dahsﬁiyﬁ%ye%ﬁg%r?gqf?sivve fhat constitutes
al

the adhesive layer containing (A) a (meth)acrylic ester copolymer, (B) an ultraviole S|§)o?y1rsnerizable
compound pf@gtaeedultifieheiioranispeyaraledetintg RAMpIALA LARIPROIRerization initiator, and (E) a
silicone polymer, wherein: the (meth)acrylic ester copolymer (A) is a copolymer of (meth)acrylic ester
monomers [®83dopolymer of (meth)acrylic ester monomers and vinyl compound monomers, the
(meth)acrylic ester monomers and the vinyl compound monomers having no hydroxyl group; the
ultraviolet polymeriZabielcamgouhidtiByeonetiisbwpretd ane oyt solifjoringr  Bib) diaga
multifunctional (meth)aerylate (B2). the urethane acrylate oligomer (B1) containing 10 or more vinyl
groups andPARSiRG ShGRliEHE Atarhdimantsinpiedvienii Mwing Bodoofenetiorcod e agislydispersity
Mw/Mn, a r&té%t(%f weli ht-av%%g.e maQ aifr:‘?l:{!} weight Mw to the number-average molecular weight

th
Mn, of 5 or more, fhcgcf) SERISHy PR SUES) B Sy o sinngriusxameriitolsaolymer (E)
has a hydr fo]Aok he adhesive that constitutes the adhesiyve. layer caontains 100 parts by
mass of th?%e%h%ﬁg%i% ?li:egpbcﬁ)}lrlr%’lo’r fli])rfgst%g é‘(?oa %%Lcr S b&nn‘%’éélst%? ?ﬁéeﬁwg\?ﬂﬁ@t%lymerizable
compound i¢8); fotp 28 paF t tifunctional isacyanate curing agent .1to 20
parts by masslof the E)hotop(%?;/*r)nmeéﬁ?g%i%ﬁgir?igré@o%'(D)?%%né}gLF %%%%%tl}tgﬁénw #}tgg%a& (ﬁqé?ég icone

polymer (Ej t2hihetmulstayestashe shighrataacetdingdo-thowhersins thadiethane acrylate
oligomer (B1) is a reaction product obtained by reacting a hydroxyl group-containing acrylate
containing dipentaetiithaitbépeaiaatiyieparitepriintipa compenraTtmitiassisecyapaianf isophorone
diisocyanate trimer; and the multifunctional (meth)acrylate (B2) is dipentaerythritol hexaacrylate. (3)
The multilayer adhesive sheet according to (1) or (2), wherein the composition constituting the die
attach film contains an acrylic ester copolymer. (4) A method for manufacturing electronic
components, comprising: a bonding step of bonding and fixing a multilayer adhesive sheet according
to any one of (1) to (3) to a silicon wafer and a ring frame, a dicing step of dicing the silicon wafer into
semiconductor chips with a dicing blade; and a pick-up step of irradiating the semiconductor chips at

least with ultraviolet ray or radiation ray and picking up the chips and the die attach films from the
adheaceciv/e |Iavver Advvantaneniic Effacte nf Invvention TONONKR1 Accenrdina to the miiltilavver adhecine



comprising a base film, an adhesive layer, and a die attach film that are formed in that order. In the
present description; the laminate of the base film and the adhesive layer only will be referred to as
"adhesive sheet," and the laminate of the adhesive sheet additionally with the die attach film as
"multilayer adhesive sheet.” [0012] <Base film> The base film is not particularly limited and can
be prepared from a known resin material. Specific examples thereof include polyvinyl chloride,
polyethylene terephthalate, ethylene-vinyl acetate copolymers, ethylene-acrylic acid-acrylic ester films,
ethylene-ethylacaylate.caneh ME OISR RONBIRRYIANR, R 9pYIGRS pased copolymers,
ethylene-acrylic acid copolymers, and, ethylene-(neth)acrylic aci gopoﬁymers, ionomer resins such as
ethylene-(meth)acrylic acid 4meth)aerylic ester copolymers crosslinked with metal ions, and the like.
The base film may be prepared from a mixture or a copolymer of these resins or may be a laminate of
these resingC{@@8]List In particular. the base film is preferably made of a propylene-based
copolymer. It is possible by using a propylene-based copolymer to reduce the amount of the debris
generated digiagg sdpicasdsictor wafer cutting. The propylene-based copolymer is, for example, a
random copolymer of propylene with other components, a block copolymer of propylene with other
componenti,@é@@n alternating copolymer of propylene with other components. Examples of the other
components include a-olefins such as ethylene, 1-butene, 1-pentene, | -hexene, and 1-heptene
copolymers of at Ieiﬁe‘{% BPoBiens didamacss s anantd EpanAaricainn (ReblicatiorBlene is
particularly Bb%%g_%goamong them. [0014] The propylene-based copolymer may be prepared, for
example, by solution polymerization method, bulk polymerization method, gas-phase polymerization
method, stepwise p izati Erl ike, but erable is a stepwjse polymerjzation
method of at least tv%lgé Eggg%%?%%r%i qag%%%%leyﬁ%?haorﬁ%%o frtﬁ:g? %P %h%rtfggvnﬁgg%)%%%ﬁﬁyoof
propylene witly smadkkamounts of ethylene and/or a-olefin is prepared in the first stage and an a-olefinic
homopolymer or a random copolymer of propylene with small amounts of ethylene and /or a-olefin is
prepared in the second and later stages. [0015] The base film is preferably subjected to antistatic
treatment. It is possible by the antistatic treatment to prevent static electrification during separation of
the die attaShfilmmarE xdimylegiofithe antistatic treatments include (1) those of blending an antistatic
agent to the composition constituting the base film. (2) those of coating an antistatic agent on a
surface of tHeBazakRFPBl§Which the die attach film is disposed, and (3) those by corona discharge.
The antistagﬁg%gjnt is, for example, a quaternary amine salt monomer. [0016] Examples of the
gquaternary salt monomers include quatemized dimethylaminoethyl (neth)acrylate chloride salts,

guatemized diethyl%\gn;%?a thycIO(IilqethRa%%/ﬁlate chloridlaj salts, quatemized methylcthylaminoethyl
onethlacrylate chioride Salts, Guaternized B dimetRUAHEL A dhisPre said Pahdgidternized

b-diethylamipg,styrenecahiovide sl AR AIIPIRRE Ave dupiernizgd dimethyiaminoctiyl methacrylate

chloride salts. [0017] <Adhesive> The adhesive [ayer comprises an a RESNVE AHd the adhesive

contains a (pgfitasdicasiRmraROVRAT) Anidiavigler palymerizable 89”%88&1{‘ iR
multifunctional isocyanate curing agent (C), a photopolymerization initiator fD , and a silicone polymer
(E). [0018] {émeithaombiccasier iaapaiypastdAliy and Tilg fasthapndjr fsterneapelymards a copolymer
only of tinethjacrylic ester monomers or a copolymer f Onethjacrylic ester monomers with vinyl
compound ati@nbiikrs ovitereingtheseryianameespid yinthisae: Rydeostytpreupsef0848liing Examples
of the (meth)acrylic ester monomers include butyl (meth)acrylate, 2-butyl (meth)acrylate. t-butyl
(neth)acryl&teensehiy haatietry farcothyh¢rmdibyncryhue, Batmdhbsyli¢reabhathydats. nonyl
(meth)acrylate, decyl (meth)acrylate, lauryl (meth)acrylate, methyl (neth)acrylate. ethyl (meth)acrylate,
isopropyl (rﬁ%ﬁWé@RﬂH’t@,‘irﬁH& tiitrasrnses dnsinsairketRiaeryiesadeeist thivsyadriiate, stearyl
(neth)acrylate, eyclahexyl (meth)acrylate,.isobomyl (meth)acrylatc, dicyclopent y émcth)acrylate,
benzyl (me%%élré{lagl@y mi(% B%yat ?/ﬁ%ﬁé%ﬂ?gcl&fg%m rEﬁBRféﬁﬂ/Wﬁéfe‘fﬁ ERAZHCOBAIS S nethy!
(mcth)acryla;ﬁjsand ethoxy-n-propyl (neth)acrylate. [0020] Examples of the vinyl compound
monomers include monomers containing one or more functional groups selected from the functional
groups con;g’g@@g of carboxyl, epoxy, amide, amino, methylol, stilfonic acid, sulfamic acid, and
phosphoric/phosphorous acid ester groups. [0021] Examples of the vinyl compound monomers
having a carboxyl grotie fitekedeitmetvactylicreids GiatenisRsithsvalRIM asith-algicaphydride,
itaconic acid, fumaric acid, acrylamido N-glycolic acid, cinnamic acid, and the like . [0022] Examples of
the vinyl comgsdunudrifondnreps sséihlin damelpaxyigradheyictudet edystalteidykeimassandatvacrylic acid
glyeidyl ether. [0023] The amide group-containing vinyl compound monomerfor example,
(meth)acrylamide. [0024] The amino group-caoptaining vinyl compound monomer is,for example,
N,N-di ethylaminoethyl (meth)acrylate. [0025] he methylol group-containing vinyl compound
monomer is. for example. N-methylolaerylarn de. [0026] The (meth)acrylic ester copolymer is
prepared, for example, by emulsion polymerization or solution polymerization In particular, emulsion
polymerization is preferable, as the adhesive sheet is easily separated from the die attach film after

irradiation with radiation ray, assuring high pick-up efficiency of semiconductor chips. [0027]
(1 1traviinlet nolvimerizahle compoirind (RY) The 1iltraviolet nnolvvmerizahle compoirind (RY ic a mivtiire



The urethane acrylate oligomer (B1) is an oligomer containing 10 or more vinyl groups and having
aweight-average molecular weight Mw of 50000 or more and a polydispe Mw/Mn .e., the ratio of the
weight-average molecular weight Mw to the number-average molecular weight Mn, of 5 or more.
[0029] Examples of the urethane acrylate oligomers (B1) include (1) those prepared by reacting a
tmethlacrylate compound having a hydroxyl group and multiple (meth )acrylate groups with a
compound having multiple isocyanate groups (for example, diisocyanate compound), and (2) those
D oG R RN CJIRER PR TR NI BB SURERR O e ecss
amount of a compound having multiple isocyanate group ?fgor ex’amp‘Ile, ||sgcyana € compound) to
form an ofigaaer n&yiammwmmw»?a@%ﬁﬁ{ nals,gnd edditionallyfeagting a (methjacrylate
compound having a hydroxyl group and multiple (meth)acrylate groups therewith. [0030] When
the urethanecadoyade aligomer ¢BjrRas i o i ViRyarouRsithe:adbesHiesheRtiSQasHY
separated from the die attach film after irradiation with radiation ray, thus assuring high pick-up
efficiency otlsedncothdidnchipsa0i@84d the pratternatieatyowhen the urethane acrylate oligomer (B1)
has a weight-average molecular weight Mw of 50000 or more and a polydispersity Mw/Mn, i.e., the
ratio of the weight-average molecular weight Mw to the number-average molecular weight Mn, of 5 or
more, the adhesive sheet can be separated easily from the die attach film after irradiation. as the
bonding stréﬁb‘fﬂ%’e%@r?lﬁﬁ adhesive sheet and the die attach film decreases. [0032] Examples of
the (meth)aﬁ%@zf compounds having a hydroxyl group and multiple OnetWacrylate groups
constituting'the urethane acrylate oligomer (31)include hydroxypropylated trimcthylolpropane
triacrylate, pentaeryghri i ipentacrythritol-hydro aacrylate, his(pentaerythr 1)
tetraaerylate. tctram%%%zﬁgIﬁggﬁﬁérgIgg&?ge?Ogrfl§8Ig%ﬁé?ééﬁ?%?é?%ﬁ% léIIIIoa 5I3%I§eﬁ1pg€r’eof in 'Inch
part or all ofthe aﬁzwa&alQW%%fﬁmﬁ\ﬁﬁgew&m&l@eﬁ{mf&&feyra%dQ%éInuml%%amp'es of the
compounds having multiple isocyanatc groups constituting the urethane acrylate oligomer (B1) include
aromatic isedyagiateshazycloaliphatic isocyanates, and aliphatic isocyanates. Preferable among these
isocyanates are alicyclic and aliphatic isocyanates having multiple isocyanate groups. The isocyanate
component (hiay elédlnenadhes; e dimer, conpifimeraibdte siapen adhlesi tkimseisipreterable. [0034]
Examples of the aromatic diisocyanates include tolylene diisoeyartate, 4,4-diphenylinethane
diisocyanatéisansestyipiene wiifseyeiitheebieosbh, and@xdmpleshdfiiinelaioyclispdissdoyathates include
isophorone diisoeyanate and methylcne-bis(4-cyclohexylisoeyanate). [0036] Examples of the
aliphatic diigwﬁéﬁeffﬁﬁmféfﬁ‘e%ﬁ/ﬁ%ﬂﬁ}@% dissadhemsedhah ganiiiiey Heedhethp dreetiisocyanate.

[0037] Exampl th lyol ts for th lyol qligor having multiple hyd I

tenminas cSTOTG the BTS2 RIS STUSHEH e D HELLE PO rOsE Bderdol, o
ly( I ide)trial, | | thyl -ide- I de)diol. .

poly et anme e R B B rstemersptignycons,

caprolactongsmaghfisthdiofs anc reikavale diske-JA0RR (Mulifiinctionaldrmsiblagieie, (32)

Examples of the multifunctional (meth)acrylates (B2) include triméthYlolprop riacrylate,

hydroxypropyfatsshtipethdelpepaoestirsiies-PenasyIni- Hacndatacpantagysthritol
tetraacrylate, pentaerythritol triacrylate, pentaerythritol ethoxy tetraacrylate, dipcntaerythritol hydroxy
pentaacrylateyiipertaedytinitbt hexaacdytate chis(pahtaenythriiel) ieteare Hilatentat amethylol methane
triacrylate, glyeidol-diacrylate, and the homologs thereof in which part or all of the aerylate groups arc
replaced withhilegrapeyatepoups 0089k no hiidrexylegding thtaubifthielattraviotetpabimerizable
compound (B) is preferably 5 parts by mass or more and 200 parts by mass or less with respect to 100
parts by maS&arie SR fmeRs astesteaporrieR)i svmen( b Brehaimytftoctiewst the ultraviolet

is too low, the adhesive sheet cannot be separated easily from the die

polymerizable compound

attach film Z‘IIS&I(I?;EI%I% e R dTSHER S AT YeRlin It (Braema P Rol? STcRLHS dHhdlency of
semiconductor chips, Alternatively,when the blending amount of the ultraviolet polyrnerizable
compound %é%uiésté%drr%% Yahere IIrII,éar\r/\%rraeg?rléné)ueecﬁItI %igI/gIﬁIIIt e\(I-:-/c(IsIa Sééeér@rgféa%ﬁ %‘Igoﬁ'poration of the
paste during, gici ResLain of ' i f] ' by reaction residue,
leading to fggi elggﬁ%erg%ion of bé?&%@%eﬁ?c&gwg%Ei%%%ﬁ%gﬁﬁc%gﬁ?ﬁﬁﬁwﬁg%ﬁe die attach film

bonded thesgintaie.agiagead R algad i smnerhestachierropn il AMtifiRcHieRalsocyanate

curing agent (C)] The multifunctional isocyanate curing agent (C) is a curing agent having two or
more isocyéategadupse ayidiexamplesitherrgidnelide Bramaticyaedyisogyanates, akphatic
polyisocyanates and alicyclic polyisocyanates. [0041] Examples of the aromatic polyisocyanates
include 13-phenylene di socyanate, 4,41-diphenyl diisocyanate, 1,4-phenylene diisocyanate,
4,4'-diphenylmethane diisocyanate, 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, 4,41-toluidine
diisocyanate, 2,4,6-thisocyanatotoluene, 1,3,5-triisocyanatobenzene, dianisidine diisocyanate,
4.4'-diphenylether diisocyanate, 4,41,4"-triphenylmethane triisocyanate,
m,a-diisocyanato-1,3-dimethylbenzene, (D,a-diisocyanato-1,4-dimethylbenzene,
wal-diisocyanato-1,4-diethylbenzene, 1,4-tetramethylxylylene diisocyanate, and

1 A_tatrameaethvivv/Iiv7iliene diicoecvvanate [O0OA2] Evamnlec nf the alinhatic nolvvienecvvanatece inchiide



[Photopolyrnerization initiator (D)] The photopol!vmerization initiator (D) is a compound having at
least one hydroxyl group. Examples of the photopolymerization initiators having one hydroxyl group
include 2-hydroxy-methyl-1-phenyl-propan-1-one (produced by Ciba Japan K.K.. product name:
Darocur 1173), 1-hydroxy-cyclohexyl-phenyl-ketone (produced by Ciba Japan K.K., product name:
Irgacure 184) and the like, and examples of the photopolymerization initiators having two or more
hydroxyl groups include 144-(hydroxyethoxy)-pheny1]-2-hydroxy methyl-l-propan-I-one (produced by
Ciba Japan : ' -hydroxy-1:(444-(2-hydroxy:-2-methyl-propion
yl)-benzyli-%gfllﬂe%r?iﬁé)?g%n? ﬁ%ﬁ%%ﬁyéﬁ%ﬁgiéég%%g% @é}gajtasp% n‘%%fé [f)rgtl)%uct name: Irgacure
127), and thenlieathe numbenpb Ma AV areuRin hekhetopalymerzation initiator (B) having

hydroxyl groups is preferably two or more. When there are two or more hydroxyl groups, the
photopolympsizatiaivinitiatompleavedafies irsatiation withradistian ranisineesparass inig:the reaction
system of the acryloyl group in the (meth)acrylic ester monomer (A), inhibiting migration thereof into
the die attachriing a3ée (Raxdrium2iumbebeithesfdhexyi gopopaisriotiparticlashy (bmitesh [0047]

The blending amount of the photopolymerization initiator (D) is preferably 0.1 part by mass or more
and 20 partg-ﬂ))?c’fﬁ&ﬁ%ﬁﬁﬁ fesagsitto FéBpsidiaene DOlpares (5).mass of the (meth)acrylie ester polymer (A).
When the bl ging amount is excessively low. the adhesive sheet cannot be separated easily from the
die attach il REMHALRYEE AGRAH Yo dhefbrcrayd G Hirld kodhsrsiis ihgandrhane ssiekaip efficiency of

semlconduc(:)tlor chltgr)r:@gematlvel%whe the rate is tgo high, it is not possible to suppress stain on the

adhesive layer Sur VBl S SHiH G ORI SRR AR LN Gt BN B B RP choRIdR I Rhen
semicondu ' LV ' ch film bonded thereto are mounted on a lead frame and
heated. [00%18 %ﬁ%ﬁ%ﬁ%&g@%@?ﬁﬁgﬁgeﬁ%ﬁ g%%ﬁ/srﬁ?éer ?E??&%r‘é{wf BRRaEdHo¥he adhesive
s a siliconei eyt AIGIRMANGMELHRLASHHRS. Tm ATRISMEL ARG LGRS at the
polydimethylsiloxane chain terminals (hereinafter, referred to as a "silicone-based macromonomer").
Specifically(2isia dipenopeihirebOiek siiepne-based macromonomer or a vinyl polymer prepared by
polymerizing a silicone-based macromonomer with other vinyl compounds. The silicone-based
macromondférlis preferabtyadhesimpshird auitbriolydinerhylslioxaneshair taipshesnd to vinyl
groups such as (tneth)aeryloyl or styryl groups at the terminals. [0049] (Meth)acrylic monomers
can be use@CASHABINE cdin péridsim rrtarthecsilicoméebassd ymecromonomer, constituting the
silicone polymer (E). It is possible by using such a silicone polymer to prevent migration of the silicone
polymer intg4?kfé‘8 holfon masiRrtirtng dareuie rerna tsetisiangch Himdine denindted and also
to prevent engration Efine past called particles when semiconductor chips are picked up.

$ .
Examples of t e tmeth)ativié H%B?%ﬁ%?&%%ﬁ&ﬁm%%ﬁ&ﬂé@%&fh%@%ﬁ%b&%ﬂ@P {théth)acrylates.
modified hygraxy %%gl%ﬁ%gﬁ%ﬂﬁ@%&”&e&fh %g;/{'!ﬁ%gfrg& %%%94 si%icorllz)\%aa%g"es of the alky|

(meth)acrylates include met eth)acrylate; e crylate; n-pro IHEFﬂeth)acrylate, n-butyl
(meth)aerylate;lsalubvb(RIEH)RRY RiR R WMimaiRasvate, &%stméﬁ%éyéﬁﬁgﬁetgmaﬂy' ate, lauryl (

eth)acrylate, stearyl (meth)acrylate, isobomyl (meth)acrylatc, and hydroxya meth)acrylates. [0051]
Examples atihiedndiianyaliph @ﬂ%&@@@ﬂﬂ&lﬁﬁaﬁ@iUﬂ%fhb@?%bé%%lyup%ﬁﬁ%‘?&élﬂ?u ygizoxypropyl (
neth)acrylate, and hydroxybutyl (meth)aerylate. [0052 Examples of the modified hydroxy
(ineth)acryldigs imslutie dthytenkdiide firoadiieddygioxyafraeth)aerylates and lactone-modified hydroxy
(meth)acrylates. [0053] The blending amount of the silicone polymer (E) is preferably, 0.1 part by mass
or more and 20 parts by mass or less with respect to 100 parts by mass of the (meth)acrylic ester
polymer (A). When the blending- amount is excessively small, the adhesive sheet cannot be separated
easily from MR grexsHfrstarE meriiafion with radiation ray, leading to deterioration in the pick-up
efficiency o[fé)%(agiiconductor chips. Alternatively when the blending amount is excessively large, it is not
possible to ptress deterioration in initial adhesive power, making it difficult to hold semiconductor
chips during dicing.,[0054] The rate of the. silicone-based macromaonomer unit in the silicone
polymer ( E) is pref/é[r%g?élil% tp%cr}%g Bly?tﬁ% groargr}ﬁeg}éeasngegﬁ?p%‘ﬁg B9 M8Y BH188s'115100 parts by mass
of the silicong POl M&LIMNED IRRJBIE ISl %déﬁoa&%%dﬁ%@y%as%%%% 5’&%‘9 a@tﬁd e;'i‘ff"y from the

adhesive sheet after irradiation with radiation ray, leading to deterioration in i -dapae iciency of
semicondugieaghinsich\iemihaireiaiaailange dicis Nk LASSRIS IR BURRIESS SialRRR fhe adhesive
surface by bleeding out, leading to facile generation of bonding defects, when sermiconductor chips
carrying thesdidfattdchdiidnatbkohddehthereto are mounted on a lead frame and heated. [0055]

Additives such as softeners, aging inhibitors, fillers, ultraviolet absorbents, and photostabilizers may be
added to the adhesive in the range that does not affect other raw materials. [0056] The thickness
of the adhesive layer is preferably 3 m or more and 100 pm or less, particularly preferably 5 pm or
more and 20 pm or less. [0057] <Die attach film> The die attach film used in the multilayer
adhesive sheet is obtained by molding an adhesive in the film shape. The specific composition
constituting the die attach film may be an acrylic ester copolymer, polyamide, polyethylene,

polysulfone, an epoxy resin. polyimide, polyamide acid, a silicone resin, a phenol resin, a rubber, a
fliitnrine rithhar a fliinoronlactiec reacin ar the Mmiviiire conolvvmer or laminated film thearenf The



[0062] Various multilayer adhesive sheets of Examples and Comparative Examples were
prepared from the base film, the adhesive layers, and the die attach films described below. [0063]
<Base film> The base film used was a propylene-based copolymer film (part number: X500F)
produced by SunAllomer Ltd. in all Examples and Comparative Examples. The melt flow rate (MFR) of
the film was 7.5 gill minute; the density was 0.89 g/em3; and the thickness was 80 um. [0064]
<Adhesne layer> The adhesive layer was prepared by using an adhesive containing a
(meth)acryliﬁ)g@?r copolymer (A), a ultraviolet polymerizable compound (B), a multifunctional
isocyanate curing agent (C), a photopolymerization initiator (D), and a silicone polymer (E) described
below [0065] [AdhesikehiMaINAGMIC KRS SARPMADBILN AthASIYIGIIBRST ARRZL produced by
Zcon Corporation; a copolymer of 40% ethyl acrylate, 23% butyl acrylate, and 37% methoxyethyl
acrylate thapiskobaiffedday emidsion pelymedzatiar-Nenengf ﬁwmaegmﬂ&&gm%gﬂény hydroxyl
group. A-2: Applicant's proprietary polymer; a copolymer of 40% ethyl acrylate, 22% butyl acrylate,
37% methoxbattiylldurylefieciancl 1 ¢ dorytic asid thatis obtaineid byemlsios, ppdysoerization None of
the compounds contain any hydroxyl group. A-3: SK Dyne 1435 produced by Soken Chemical &
Engineeringl@tyed fioma thepehasise 6T dstbintyt asaate a88%unethy bacrsdatiyvandBom2-hydroxyethyl
aerylate that is obtained by solution polymerization. 2-Hydroxyethyl aerylate has a hydroxyl group.
[Ultraviolet Htﬂ%ﬁ@ﬁ?a%fé E@ﬁﬁ%ﬁlﬁ&%ﬁpﬂngﬂ%‘-UN-QOS produced by Negami Chemical Industrial Co.,
Ltd; B-1 comprises a urethane acrylate oligomer (B1) and a multifunctional (meth)acrylatc (B2). The
urethane acrylate oligomer (B1) is obtained by reacting a hydroxyl group-containing acrylate
containing %gggﬁzg%@g&t@r%%ﬁ%%%%late as the principal component with an isocyanate of isophorone
diisocyanate trimer. The multifunctional (ineth)acrylate (B2) contains dipentacrythritol hexaacrvlate as
the principalgnmponent. The blending rates of both components, the urethane acrylate oligomer (B1)
and the multifunctional (meth)acrylate (B2), are respectively 75% and 25%. The urethane acrylate
oligomer (Bdpbasiaoneighinaverage molecular weight of 100000 and a polydispersity of 10.7 and the
number of the vinyl groups therein is 15. B-2: UN-3320HS produced by Negami Chemical Industrial
Co., Ltd; B-2 comprides'manethanmitrylaiced|igoaeri(Bl yanchamulifdestienal (rmetbiasndate (B2).
The urethane acrylate oligomer (B1) is obtained by reacting a hydroxyl group-containing acrylate
containing dizehtaedythriterperiaddedeonsitins. priddipatidemplneist ndth aitisoay andte @kisophorone
diisocyanate timer. The multifunctional (rneth)acrylate (B2) contains dipentaerythritol hexaacrylate as
the principaftdthpaied rectiasaiats ratdd shbseniripberinnsnds urethandraeiylateybiigome T
(131) and the. 5nultif nction Ieé/meth acrylate (132), are respectively 45% and 55%. The urethane
acrylate oliélg}n’earrféiﬁoh%g’a ek -8\9%?5@3&“ HIEE& 5P YRR ST PPO6OAHE B RIS pBY$RS of 1.2 and
the numberngtl}ge vinyl groups therein is 15. B-3: Applicant's proprietary polymer A: B-3 comprises a
urethane acrylate oligomer (B1) and a multifunctional (meth)acrylate (B2). The urethane acrylate
oligomer (B[l)))ig Pbtained by reacting a hydroxyl group-containing acrylate containing dipentaerythritol
pentaacrylate as the principal component with an isocyanate of hexamethylenc diisocyanate trimer.
The multifupaugmial émathisiery ae(B2) contains dipentaerythritol hexaaerylate as the principal
component. The blending rates of both components, the urethane aerylate oligomer (B1) and the

multifunctional (metfacrylatey(B2)axeviespectively ¥b¥rand Sb2hesthelethrgn agrvnate oligomer
(B1) has a weight-average molecular weight of 70000 and a polydispersity of 1.2 and the number of
the vinyl grenpsutieceiofidhd basa dmA ppllcaditsapropridtaryi polyed emBh Bedpesadprisés @dff étbane
acrylate oligomer (B1) and a multifunctional (meth)acrylate (B2). The urethane acrylate oli 2,0M er
(B1) is obtAAREFY Haudting Busythopglaves-edrmsivir estnylate woaimisgudipentaerythritol
pentaacrylate as the pri{%:ig | component with an isocyanate of hexamethylene diisoeyanate trimer.

The multifurCHBRA ety R B CS e B Rrdurpirdb ke hat Htaterasdra Bracipal
component, The b ing rates of both.co nents, the.yrethane. acrylate oligpmer (B1) and the
multifunctions ?mel%%a% yl%st%nfé%,cn g%’s%%%ﬁ%fi?@%%ﬁ %@&ﬁ% BAPSASRERERRYES oligomer
(B1) has a yaiohiipueragsmAsGYIAiMEIN ALACOANANd ARAINEISPRSAL,2 gad the number of

the vinyl groups therein is 15. B-5: Applicant’s proprietary polymer comprises a urethane
acrylate oligadnes-Bly anth amewitiactionsh (methagnatadRa)y Trcurethane aerylate oligomer (B1) is
obtained by reacting a hydroxyl group-containing act-ylate containing pentaerythritol triacrylate as the
principal cdfifdanient and an isoeyanate of hexamethylene diisocyanate trimer. The multifunctional
(meth)acrylate (B2) contains pentaerythritol tetraacrvlate as the principal component. The blending
rates of both components, the urethane acrylate oligomer (B1) and the multifunctional (meth)acrylate
(B2), are respectively 45% and 55%. The urethane acrylate oligomer (B1) has a weight-average
molecular weight of 70000 and a polydispersity of 8.2 and the number of the vinyl groups therein is 6.
[Multifunctional isocyanatc curing agent (C)] C-1: Coronate 1..-45E produced by Nippon Polyurethane
Industry Co., Ltd.; trim ethylolpropane adduct of 2.4-to lylenc diisocyanate. [Photopolymerization
initiator (D)] D-1: Irgacure 127 produced by Ciba Japan K.K.: 2-hydroxy-1-(444-(2-h

vvArovv/-2 -maoathvl-nroninnve-hen7viEnhenvy1\)-2-m ath vi-nron an- | -one It containe hvdrovvl Aarorine



1: A film mainly of an acrylic ester copolymer. thickness: 30 m 2: A film mainly of an epoxy-based
adhesive, thickness: 30 m. [0068] <Preparation of multilayer adhesive sheet> An adhesive was
coated on a separator film of polyethylene terephthalate to an adhesive layer thickness of 10 pm after
drying. The adhesive layer was disposed on a base film and aged at 40C for 7 days. to give an
adhesive sheet carrying the separator film. The separator film was then removed and a die attach film
cut in a circular form having a diameter of 8.2 inches was laminated on the exposed adhesive layer, to
give a multilgyer.aghesive sheet. [0069] <Evaluation of multilayer adhesive sheet> A silicon wafer was
fixed and diced on the multilayer adhesive sheet obtained in the following steps (1) to (3) and the
semiconductor chi i re i chip-haldi iciency; the pick-up efficiency and
the stain resistancgﬁ é%?r%gt%%ﬁgﬁeﬁrg?igéqv%é&#grgv%?ﬁ%é%q[%g%ﬁgg( ferg%rn%rfltrgo S é‘g‘:“ R'Silicon wafer in
the size of &inelndiameterddemmdhistnesmeanyingiadypRW siicHiRpitey Aad gdng frame were
bonded and fixed on the adhesive layer of the multilayer adhesive sheet. (2) Dicing step: The silicon
wafer was terttdglethes, witythe dim attachfiroopbthe eryléinyen adbssive shegl Infe seppiconductor
chips in the size of 9 mm X 9 mm by using a dicing blade. The dicing step was carried out by using the
apparatus aheurstier ehe-etndinvrkshown! pelow: DigiktdgpanmilgiriAR341 manufactured by DISCO
Corporation Dicing blade: NBC-ZH2050-27HEEE manufactured by DISCO Corporation Shape of
dicing bladBEREIH-BrsrdetePobamBsheh Yinaeasitithadd sapmmectiamdter: 19.05 mm Dicing
blade-rotatin peed: 4%000 pm Djcing blade-advancing speed: 50 mm/second Cut depth into
adhesive sﬁtgé/?: E%’%?l’?t mﬁémféf%%ﬁ¥ﬂr€%rﬁﬁ58ﬁrﬁuﬁh@ﬁﬁh@lﬁi&éﬁ@?@f@m]w (3) Pick-up
step: After adhesive power of the adhesive layer, was reduced by irradjation with ultraviolet ray,
semicondug%g(% Eﬁfg@:/%fn%%ﬁge%ﬁ% e 03 DGR SFHR SSORREH 1Y rg‘[‘g?(x/é‘?gss@b%@?em‘ﬁnd Phked up from
the adhesi Ick- L t by usjng the aratus and under the condition
described \ggﬁfﬁig%?pggi)bsg%%g%C}?{E&%%%lﬁg%%ﬂnﬁé&%%%%? fgg%&{ AcHineR ?ﬁ%.a Needle pin
shape: 250 4m R ANesdie:pin-gush-up height: 0.5 mm Expansion: 8 mm [0071] <Chip-holding effic'ency>
The chip-holding efficiency was evaluated by dete fling the rate of the semiconductor chips that
remained Héldl By adhesive sheet even after the dicing step. A(favorable): chip flying rate: <5%
B(good): chip flying rate: ?5% and <10% C(unfavorable): chip flying rate: >10% [0072] <Pick-up
efficiency> Thie piokiapasfficidresy filas ievatfatsd oy sdeiofingihe fate-bidbe hipisihat could be
picked up in the pick-up step. A(favorable): 95% or more of the chips were picked up. B(good): 80% or
more and IHd8 BRsH P54y dRtAS ERPENIRTE prekddopglyDenfavedabiaielassuhant 809 dfrike chips were
picked up.éOO?Bk;S ain resistance> The stain resistance was evaluated by bonding a die attach
film to the SARBENGE FTLIETEAHSOAHHESIE ShsE CWtblng tHes IBFAMAtBTORSHtecarR@NMFdidiing the

laminate Withaultrfiviolet ay at an intensi} of 500 mE! rn%}l\évith a high-pressure mercury lamp,

Y
separating the die attach fi PRI TRE QARERECRR Sa g SEOMARENIH b RO GPRObERS ater
irradiation, [0 ' Il GC-MS$ analysis, and detectj eaks derived from the
adhesive cfrﬁ%%%g%%}g\%ﬁ?gﬁﬁéﬂE%gkoggﬁ\%%??grlr? %?%%Krensﬁ{/gpgﬁ'?ﬁ'g%en‘fm s observed in

any of the diRcaiasihiER scparalel Eim e alhesiye SRR ALAIAIGTaRG Q1. gnp and four weeks

after irradiation with ultraviolet ray. B(good): No peak derived from the adhesive component was
observed inthyéedie htiachélmseparatechtamdhaadbegive shepbafietsioragrier Qregyeek after
in-adiation with ultraviolet ray, but peaks derived from the adhesive component were observed in the
die attach filmsepacéted frornthéi auhegivlyshestaliehstitkage fapdawewesksiafterirradiation with
ultraviolet ray. gunfavorablf%:?;eaks derived from the adhesive component were observed in both the
die attach Rifferablssranens the adhesive sheet after storage for one and four weeks after
irradiation &h ltraviolet ray. [0074] The composition of the adhesive that constitutes the
adhesive Iﬁéf lrf‘lihe kind of the die attach film used, and evaluation results are summarized in Table 1.

In Table 1, the val S shgmlré etrkl)e cgrgj;oslition of th%adhesive that constitutes the adhesive layer are
those expressed by pansiby Thase: {00780 Y b PRI RS g cxample, by solution

polymerization method, bulk polymerization method, gas-phase polymerization method,
stepwise polymerization method, or the like, but preferable is a stepwise polymerization

method of at least two stages, wherein a propylene homopolymer or a random
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copolymer of propylene with small amounts of ethylene and/or a-olefin is prepared in
the first stage and an a-olefinic homopolymer or a random copolymer of propylene with
small amounts of ethylene and /or a-olefin is prepared in the second and later stages.
[0015]

The base film is preferably subjected to antistatic treatment. It is possible by
the antistatic treatment to prevent static electrification during separation of the die attach
film. Examples of the antistatic treatments include (1) those of blending an antistatic
agent to the composition constituting the base film, (2) those of coating an antistatic
agent on a surface of the base film on which the die attach film is disposed, and 3)
those by corona discharge. The antistatic agent is, for example, a quaternary amine
salt monomer.

[0016]

Examples of the quaternary amine salt monomers include quaternized
dimethylaminoethyl (meth)acrylate chloride salts, quaternized diethylaminoethyl
(meth)acrylate chloride salts, quaternized methylethylaminoethyl (meth)acrylate
chloride salts, quaternized p-dimethylaminostyrene chloride salts, and quaternized
p-diethylamino styrene chloride salts. And preferable are quaternized
dimethylaminoethyl methacrylate chloride salts.

[0017]
<Adhesive>

The adhesive layer comprises an adhesive, and the adhesive contains a
(meth)acrylic ester copolymer (A), an ultraviolet polymerizable compound (B), a
multifunctional isocyanate curing agent (C), a photopolymerization initiator (D), and a
silicone polymer (E).

[0018]



,.,uu Cl001 .r.Cl 1100 Il -, <)L Z11001i

[(Meth)acrylic ester copolymer (A)]

The (meth)acrylic ester copolymer is a copolymer only of (meth)acrylic ester
monomers or a copolymer of (meth)acrylic ester monomers with vinyl compound
monomers, wherein these monomers do not have hydroxyl groups.

[0019]

Examples of the (meth)acrylic ester monomers include butyl (meth)acrylate,
2-butyl (meth)acrylate, t-butyl (meth)acrylate, pentyl (meth)acrylate, octyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, nonyl (meth)acrylate, decyl (meth)acrylate,
lauryl (meth)acrylate, methyl (meth)acrylate, ethyl (meth)acrylate, isopropyl
(meth)acrylate, tridecyl (meth)acrylate, myristyl (meth)acrylate, cetyl (meth)acrylate,
stearyl (meth)acrylate, cyclohexyl (meth)acrylate, isobornyl (meth)acrylate,
dicyclopentanyl (meth)acrylate, benzyl (meth)acrylate, methoxyethyl (meth)acrylate,
ethoxyethyl (meth)acrylate, butoxymethyl (meth)acrylate, and ethoxy-n-propyl
(meth)acrylate.

[0020]

Examples of the vinyl compound monomers include monomers containing one
or more functional groups selected from the functional groups consisting of carboxyl,
epoxy, amide, amino, methylol, sulfonic acid, sulfamic acid, and
phosphoric/phosphorous acid ester groups.

[0021]

Examples of the vinyl compound monomers having a carboxyl group include
(meth)acrylic acid, crotonic acid, maleic acid, maleic anhydride, itaconic acid, fumaric
acid, acrylamido N-glycolic acid, cinnamic acid, and the like .

[0022]

Examples of the vinyl compound monomers having an epoxy group include
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allyl glycidyl ether and (meth)acrylic acid glycidyl ether.
[0023]

The amide group-containing vinyl compound monomer is, for example,
(meth)acrylamide.

[0024]

The amino group-containing vinyl compound monomer is, for example,
N,N-dimethylaminoethyl (meth)acrylate.

[0025]

The methylol group-containing vinyl compound monomer is, for example,
N-methylolacrylamide.

[0026]

The (meth)acrylic ester copolymer is prepared, for example, by emulsion
polymerization or solution polymerization. In particular, emulsion polymerization is
preferable, as the adhesive sheet is easily separated from the die attach film after
irradiation with radiation ray, assuring high pick-up efficiency of semiconductor chips.
[0027]

(Ultraviolet polymerizable compound (B))

The ultraviolet polymerizable compound (B) is a mixture of a urethane acrylate
oligomer (B1) and a multifunctional (meth)acrylate (B2). The blending rate B1:B2 of
the urethane acrylate oligomer (B1) to the multifunctional (meth)acrylate (B2) is
preferably 50:50 or more and 95:5 or less, more preferably 65:35 or more and 85:15 or
less.

[0028]
(Urethane acrylate oligomer (B1))

The urethane acrylate oligomer (B1) is an oligomer containing 10 or more
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vinyl groups and having a weight-average molecular weight Mw of 50000 or more and
a polydispersity Mw/Mn, i.e., the ratio of the weight-average molecular weight Mw to
the number-average molecular weight Mn, of 5 or more.

[0029]

Examples of the urethane acrylate oligomers (B1) include (1) those prepared by
reacting a (meth)acrylate compound having a hydroxyl group and multiple
(meth)acrylate groups with a compound having multiple isocyanate groups (for example,
diisocyanate compound), and (2) those prepared by reacting a polyol oligomer having
multiple hydroxyl group terminals with an excess amount of a compound having
multiple isocyanate groups (for example, diisocyanate compound) to form an oligomer
having multiple isocyanate terminals and additionally reacting a (meth)acrylate
compound having a hydroxyl group and multiple (meth)acrylate groups therewith.
[0030]

When the urethane acrylate oligomer (B1) has 10 or more vinyl groups, the
adhesive sheet is easily separated from the die attach film after irradiation with radiation
ray, thus assuring high pick-up efficiency of semiconductor chips.

[0031]

Alternatively when the urethane acrylate oligomer (B1) has a weight-average
molecular weight Mw of 50000 or more and a polydispersity Mw/Mn, i.e., the ratio of
the weight-average molecular weight Mw to the number-average molecular weight Mn,
of 5 or more, the adhesive sheet can be separated easily from the die attach film after
irradiation, as the bonding strength between the adhesive sheet and the die attach film
decreases.

[0032]

Examples of the (meth)acrylate compounds having a hydroxyl group and

10
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multiple (meth)acrylate groups constituting the urethane acrylate oligomer (B1), include
hydroxypropylated trimethylolpropane triacrylate, pentaerythritol triacrylate,
dipentaerythritol-hydroxy pentaacrylate, bis(pentaerythritol) tetraacrylate, tetramethylol
methane triacrylate, glycidol diacrylate, and the homologs thereof in which part or all of
the acrylate groups are replaced with methacrylate groups.

[0033]

Examples of the compounds having multiple isocyanate groups constituting the
urethane acrylate oligomer (B1) include aromatic isocyanates, cycloaliphatic
isocyanates, and aliphatic isocyanates. Preferable among these 1socyanates are
alicyclic and aliphatic isocyanates having multiple isocyanate groups. The isocyanate
component may be a monomer, a dimer, or a trimer in its shape, and a trimer is
preferable.

[0034]

Examples of the aromatic diisocyanates include tolylene diisocyanate,
4,4-diphenylmethane diisocyanate, and xylylene diisocyanate.
[0035]

Examples of the alicyclic diisocyanates include isophorone diisocyanate and
methylene-bis(4-cyclohexylisocyanate).
[0036]

Examples of the aliphatic diisocyanate include hexamethylene diisocyanate and
trimethylhexamethylene diisocyanate.
[0037]

Examples of the polyol components for the polyol oligomer having multiple
hydroxyl group terminals constituting the urethane acrylate oligomer (B1) include

poly(propylene oxide)diol, poly(propylene oxide)triol, copolymeric

11
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(ethyleneoxide-propyleneoxide)diol, poly(tetramethyleneoxide)diol, ethoxylated
bisphenol A's, ethoxylated bisphenol S spiro glycols, caprolactone-modified diols, and
carbonate diols.

[0038]

(Multifunctional (meth)acrylate (B2))

Examples of the multifunctional (meth)acrylates (B2) include
trimethylolpropane triacrylate, hydroxypropylated trimethylolpropane triacrylates,
pentaerythritol triacrylate, pentaerythritol tetraacrylate, pentaerythritol triacrylate,
pentaerythritol ethoxy tetraacrylate, dipentaerythritol hydroxy pentaacrylate,
dipentaerythritol hexaacrylate, bis(pentaerythritol) tetraacrylate, tetramethylol methane
triacrylate, glycidol-diacrylate, and the homologs thereof in which part or all of the
acrylate groups are replaced with methacrylate groups.

[0039]

The blending rate of the ultraviolet polymerizable compound (B) is preferably
5 parts by mass or more and 200 parts by mass or less with respect to 100 parts by mass
of the (meth)acrylic ester copolymer (A). When the blending amount of the ultraviolet
polymerizable compound (B) is too low, the adhesive sheet cannot be separated easily
from the die attach film after irradiation with radiation ray, leading to the problems of
low pick-up efficiency of semiconductor chips. ~ Alternatively when the blending
amount of the ultraviolet polymerizable compound (B) is too much, there are more
frequent pick-up defects generated by incorporation of the paste during dicing and more
stain of the die attach film by fine paste residues by reaction residue, leading to facile
generation of bonding defects when semiconductor chips carrying the die attach film
bonded thereto are adhered to a lead frame and heated thereon.

[0040]

12
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[Multifunctional isocyanate curing agent (C)]

The multifunctional isocyanate curing agent (C) is a curing agent having two or
more isocyanate groups, and examples thereof include aromatic polyisocyanates,
aliphatic polyisocyanates, and alicyclic polyisocyanates.

[0041]

Examples of the aromatic polyisocyanates include 1,3-phenylene diisocyanate,
4,4'-diphenyl diisocyanate, 1,4-phenylene diisocyanate, 4,4'-diphenylmethane
diisocyanate, 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, 4,4'-toluidine
diisocyanate, 2,4,6-triisocyanatotoluene, 1,3,5-triisocyanatobenzene, dianisidine
diisocyanate, 4,4'-diphenylether diisocyanate, 4,4',4"-triphenylmethane triisocyanate,
o,0'-diisocyanato-1,3-dimethylbenzene, w,o'-diisocyanato-1 ,4-dimethylbenzene,
o,0'-diisocyanato-1,4-diethylbenzene, 1,4-tetramethylxylylene diisocyanate, and
1,3-tetramethylxylylene diisocyanate.

[0042]

Examples of the aliphatic polyisocyanates include trimethylene diisocyanate,
tetramethylene diisocyanate, hexamethylene diisocyanate, pentamethylene diisocyanate,
1,2-propylene diisocyanate, 2,3-butylene diisocyanate, 1,3-butylene diisocyanate,
dodecamethylene diisocyanate, and 2,4,4-trimethylhexamethylene diisocyanate.

[0043]

Examples of the alicyclic polyisocyanates include
3-isocyanatomethyl-3,5,5-trimethylcyclohexyl isocyanate, 1,3-cyclopentane
diisocyanate, 1,3-cyclohexane diisocyanate, 1,4-cyclohexane diisocyanate,
methyl-2,4-cyclohexane diisocyanate, methyl-2,6-cyclohexane diisocyanate,
4,4'-methylene bis(cyclohexyl isocyanate), 1,4-bis(isocyanatomethyl)cyclohexane, and

1,4-bis(isocyanatomethyl)cyclohexane.

13
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[0044]

Preferable among the polyisocyanates described above are 1,3-phenylene
diisocyanate, 4,4'-diphenyl diisocyanate, 1,4-phenylene diisocyanate,
4,4'-diphenylmethane diisocyanate, 2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate,
4,4'-toluidine diisocyanate, and hexamethylene diisocyanate.

[0045]

The blending rate of the multifunctional isocyanate curing agent (C) is
preferably 0.5 part by mass or more and 20 parts by mass or less with respect to 100
parts by mass of the (meth)acrylic ester copolymer (A), and more preferably, the lower
limit is 1.0 part by mass or more and the upper limit 10 parts by mass or less. It is
possible, when the content of the multifunctional isocyanate curing agent (C) is 0.5 part
or more by mass, to reduce generation of pick-up defects, as the bonding strength is not
excessively high. It is possible, when the content of the multifunctional 1socyanate
curing agent (C) is 20 parts by mass or less, to hold the semiconductor chips reliably
during dicing, as the bonding strength is not excessively low.

[0046]
[Photopolymerization initiator (D)]

The photopolymerization initiator (D) is a compound having at least one
hydroxyl group. Examples of the photopolymerization initiators having one hydroxyl
group include 2-hydroxy-methyl-1-phenyl-propan-1-one (produced by Ciba J apan K.K.,
product name: Darocur 1173), 1-hydroxy-cyclohexyl-phenyl-ketone (produced by Ciba
Japan K.K., product name: Irgacure 184) and the like, and examples of the
photopolymerization initiators having two or more hydroxyl groups include
1-[4-(hydroxyethoxy)-phenyl]-2-hydroxy-2-methyl-1-propan-1-one (produced by Ciba

Japan K.K., product name: Irgacure 2959),

14
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2-hydroxy-1 ~(4-[4-(2-hydroxy-2-methyl-propionyl)-benzyl]-phenyl)-2 -methyl-propan-1
-one (produced by Ciba Japan K.K., product name: Irgacure 127), and the like. The
number of the hydroxyl groups in the photopolymerization initiator (B) having hydroxyl
groups is preferably two or more. When there are two or more hydroxyl groups, the
photopolymerization initiator cleaved after irradiation with radiation ray 1s incorporated
into the reaction system of the acryloyl group in the (meth)acrylic ester monomer (A),
inhibiting migration thereof into the die attach film. The maximum number of the
hydroxyl groups is not particularly limited.

[0047]

The blending amount of the photopolymerization initiator (D) is preferably 0.1
part by mass or more and 20 parts by mass or less with respect to 100 parts by mass of
the (meth)acrylic ester polymer (A). When the blending amount is excessively low,
the adhesive sheet cannot be separated easily from the die attach film after irradiation
with radiation ray, leading to deterioration in the pick-up efficiency of semiconductor
chips. Alternatively when the rate is too high, it is not possible to suppress stain on the
adhesive layer surface by bleeding out, leading to facile generation of bonding defects,
when semiconductor chips carrying the die attach film bonded thereto are mounted on a
lead frame and heated.

[0048]
[Silicone polymer (E)]

The silicone polymer (E) favorably blended to the adhesive is a silicone
polymer having a monomer unit derived from a monomer having vinyl groups at the
polydimethylsiloxane chain terminals (hereinafter, referred to as a "silicone-based
macromonomer").  Specifically, it is a homopolymer of a silicone-based

macromonomer or a vinyl polymer prepared by polymerizing a silicone-based

15
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macromonomer with other vinyl compounds. The silicone-based macromonomer is
preferably a compound with polydimethylsiloxane chain that is bound to vinyl groups
such as (meth)acryloyl or styryl groups at the terminals.

[0049]

(Meth)acrylic monomers can be used as the vinyl compounds, other than the
silicone-based macromonomer, constituting the silicone polymer (E). It is possible by
using such a silicone polymer to prevent migration of the silicone polymer into the die
attach film when the adhesive sheet and the die attach film are laminated and also to
prevent generation of fine paste residues called particles when semiconductor chips are
picked up. Examples of the (meth)acrylic monomers include alkyl (meth)acrylates,
hydroxyalkyl (meth)acrylates, modified hydroxy (meth)acrylate, and (meth)acrylic acid.
[0050]

Examples of the alkyl (meth)acrylates include methyl (meth)acrylate, ethyl
(meth)acrylate, n-propyl (meth)acrylate, n-butyl (meth)acrylate, isobutyl (meth)acrylate,
t-butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, lauryl (meth)acrylate, stearyl
(meth)acrylate, isobornyl (meth)acrylate, and hydroxyalkyl (meth)acrylates.

[0051]

Examples of the hydroxyalkyl (meth)acrylates include hydroxyethyl
(meth)acrylate, hydroxypropyl (meth)acrylate, and hydroxybutyl (meth)acrylate.

[0052]

Examples of the modified hydroxy (meth)acrylates include
ethyleneoxide-modified hydroxy (meth)acrylates and lactone-modified hydroxy
(meth)acrylates.

[0053]

The blending amount of the silicone polymer (E) is preferably, 0.1 part by mass

16
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or more and 20 parts by mass or less with respect to 100 parts by mass of the
(meth)acrylic ester polymer (A). When the blending amount is excessively small, the
adhesive sheet cannot be separated easily from the die attach film after irradiation with
radiation ray, leading to deterioration in the pick-up efficiency of semiconductor chips.
Alternatively when the blending amount is excessively large, it is not possible to
suppress deterioration in initial adhesive power, making it difficult to hold
semiconductor chips during dicing.

[0054]

The rate of the silicone-based macromonomer unit in the silicone polymer (E)
1s preferably 15 parts by mass or more and 50 parts by mass or less in 100 parts by mass
of the silicone polymer. When the rate is small, the die attach film cannot be separated
casily from the adhesive sheet after irradiation with radiation ray, leading to
deterioration in the pick-up efficiency of semiconductor chips. When the rate is too
large, it is not possible to suppress stain on the adhesive surface by bleeding out, leading
to facile generation of bonding defects, when semiconductor chips carrying the die
attach film bonded thereto are mounted on a lead frame and heated.

[0055]

Additives such as softeners, aging inhibitors, fillers, ultraviolet absorbents, and
photostabilizers may be added to the adhesive in the range that does not affect other raw
materials.

[0056]

The thickness of the adhesive layer is preferably 3 um or more and 100 pm or
less, particularly preferably 5 um or more and 20 pm or less.
[0057]

<Die attach film>

17
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The die attach film used in the multilayer adhesive sheet is obtained by
molding an adhesive in the film shape. The specific composition constituting the die
attach film may be an acrylic ester copolymer, polyamide, polyethylene, polysulfone, an
epoxy resin, polyimide, polyamide acid, a silicone resin, a phenol resin, a rubber, a
fluorine rubber, a fluoroplastic resin, or the mixture, copolymer, or laminated film
thereof. The composition constituting the die attach film preferably contains an acrylic
ester copolymer, from a viewpoint of reliability in adhesiveness to chips. The
composition may additionally contain photopolymerization initiators, antistatic agents,
crosslinking agents, crosslinking accelerators, fillers, and other, as they are added.
[0058]
<Manufacturing method for multilayer adhesive sheet>

The multilayer adhesive sheet can be produced by first preparing an adhesive
sheet by coating an adhesive on a base film and then bonding a die attach film on the
adhesive-coated surface of the adhesive sheet. It can also be produced by coating and
drying arbitrarily an adhesive on a separator film such as of polyethylene terephthalate,
laminating it on a base film, giving an adhesive sheet, and then bonding a die attach
film on the area exposed after removal of the separator film.

[0059]

The bonding strength between the die attach film and the adhesive sheet is
preferably 0.05 to 1.5 N/20 mm, because excessively large bonding strength gives rise
to pick-up defects, while excessively small bonding strength leads to deterioration in
chip-holding efficiency. When the adhesive constituting the adhesive layer of the
adhesive sheet has the specific composition described above, it is possible to obtain
favorable bonding strength, even when an acrylic ester copolymer is used for the die

attach film.
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[0060]
[Method for manufacturing electronic components]

The method for manufacturing electronic components using the multilayer
adhesive sheet described above comprises the following steps:

(1) a step of bonding and fixing a multilayer adhesive sheet on a silicon wafer and a ring
frame;

(2) a step of dicing the die attach film together with the silicon wafer with a dicing blade
into semiconductor chips; and

(3) a step of picking up the semiconductor chips carrying the die attach film bonded
thereto from the adhesive layer after irradiation at least of ultraviolet or radiation ray.
[0061]

As described above, because the multilayer adhesive sheet is superior in
semiconductor chip-holding efficiency, pick-up efficiency, and stain resistance, it is
possible to reduce chip flying in the dicing step (2) and easily separate and pick up
semiconductor chips carrying the die attach film bonded thereto, from the adhesive
sheet in the pick-up step (3) and additionally, because the die attach film is not stained

after pick-up, it has high adhesive strength to lead frame and others.

Examples
[0062]

Various multilayer adhesive sheets of Examples and Comparative Examples
were prepared from the base film, the adhesive layers, and the die attach films described
below.

[0063]

<Base film>
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The base film used was a propylene-based copolymer film (part number:
X500F) produced by SunAllomer Ltd. in all Examples and Comparative Examples.
The melt flow rate (MFR) of the film was 7.5 g/10 minute; the density was 0.89 g/cm™;
and the thickness was 80 um.
[0064]
<Adhesive layer>

The adhesive layer was prepared by using an adhesive containing a
(meth)acrylic ester copolymer (A), a ultraviolet polymerizable compound (B), a
multifunctional isocyanate curing agent (C), a photopolymerization initiator (D), and a
silicone polymer (E) described below.
[0065]
[Adhesive]
[(Meth)acrylic ester copolymer (A)]
A-1: Acrylic rubber AR53L produced by Zeon Corporation; a copolymer of 40% ethyl
acrylate, 23% butyl acrylate, and 37% methoxyethyl acrylate that is obtained by
emulsion polymerization. None of the compounds contain any hydroxyl group.
A-2: Applicant's proprietary polymer; a copolymer of 40% ethyl acrylate, 22% butyl
acrylate, 37% methoxyethyl acrylate, and 1% acrylic acid that is obtained by emulsion
polymerization. None of the compounds contain any hydroxyl group.
A-3: SK Dyne 1435 produced by Soken Chemical & Engineering Co., Ltd.; a
copolymer of 67% butyl acrylate, 28% methyl acrylate, and 5% 2-hydroxyethyl acrylate
that is obtained by solution polymerization. 2-Hydroxyethyl acrylate has a hydroxyl

group.

[Ultraviolet polymerizable compound (B)]

20



LE

0oz_ In-.C-1 Xx los Inlro L]

B-1: UN-905 produced by Negami Chemical Industrial Co., Ltd; B-1 comprises a
urethane acrylate oligomer (B1) and a multifunctional (meth)acrylate (B2). The
urethane acrylate oligomer (B1) is obtained by reacting a hydroxyl group-containing
acrylate containing dipentaerythritol pentaacrylate as the principal component with an
1socyanate of isophorone diisocyanate trimer.  The multifunctional (meth)acrylate (B2)
contains dipentaerythritol hexaacrylate as the principal component. The blending rates
of both components, the urethane acrylate oligomer (B1) and the multifunctional
(meth)acrylate (B2), are respectively 75% and 25%. The urethane acrylate oligomer
(B1) has a weight-average molecular weight of 100000 and a polydispersity of 10.7 and
the number of the vinyl groups therein is 15.

B-2: UN-3320HS produced by Negami Chemical Industrial Co., Ltd; B-2 comprises a
urethane acrylate oligomer (B1) and a multifunctional (meth)acrylate (B2). The
urethane acrylate oligomer (B1) is obtained by reacting a hydroxyl group-containing
acrylate containing dipentaerythritol pentaacrylate as the principal component with an
isocyanate of isophorone diisocyanate trimer.  The multifunctional (meth)acrylate (B2)
contains dipentaerythritol hexaacrylate as the principal component. The blending rates
of both components, the urethane acrylate oligomer (B1) and the multifunctional
(meth)acrylate (B2), are respectively 45% and 55%. The urethane acrylate oligomer
(B1) has a weight-average molecular weight of 11000 and a polydispersity of 1.2 and
the number of the vinyl groups theréin 1s 15.

B-3: Applicant's proprietary polymer A; B-3 comprises a urethane acrylate oligomer
(B1) and a multifunctional (meth)acrylate (B2). The urethane acrylate oligomer (B 1)
1s obtained by reacting a hydroxyl group-containing acrylate containing
dipentaerythritol pentaacrylate as the principal component with an isocyanate of

hexamethylene diisocyanate trimer.  The multifunctional (meth)acrylate (B2) contains
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dipentaerythritol hexaacrylate as the principal component. The blending rates of both
components, the urethane acrylate oligomer (B1) and the multifunctional (meth)acrylate
(B2), are respectively 45% and 55%. The urethane acrylate oligomer (B1) has a
weight-average molecular weight of 70000 and a polydispersity of 1.2 and the number
of the vinyl groups therein is 15.

B-4: Applicant's proprietary polymer B; B-4 comprises a urethane acrylate oligomer
(B1) and a multifunctional (meth)acrylate (B2). The urethane acrylate oligomer (B1)
1s obtained by reacting a hydroxyl group-containing acrylate containing
dipentaerythritol pentaacrylate as the principal component with an isocyanate of
hexamethylene diisocyanate trimer. The multifunctional (meth)acrylate (B2) contains
dipentaerythritol hexaacrylate as the principal component. The blending rates of both
components, the urethane acrylate oligomer (B1) and the multifunctional (meth)acrylate
(B2), are respectively 45% and 55%. The urethane acrylate oligomer (B1) has a
weight-average molecular weight of 30000 and a polydispersity of 7.5 and the number
of the vinyl groups therein is 15.

B-5: Applicant's proprietary polymer C; B-5 comprises a urethane acrylate oligomer
(B1) and a multifunctional (meth)acrylate (B2). The urethane acrylate oligomer (B1)
is obtained by reacting a hydroxyl group-containing acrylate containing pentaerythritol
triacrylate as the principal component and an isocyanate of hexamethylene diisocyanate
trimer.  The multifunctional (meth)acrylate (B2) contains pentaerythritol tetraacrylate
as the principal component. The blending rates of both components, the urethane
acrylate oligomer (B1) and the multifunctional (meth)acrylate (B2), are respectively
45% and 55%. The urethane acrylate oligomer (B1) has a weight-average molecular
weight of 70000 and a polydispersity of 8.2 and the number of the vinyl groups therein

1s 6.
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[Multifunctional isocyanate curing agent (C)]
C-1: Coronate L-45E produced by Nippon Polyurethane Industry Co., Ltd.;

trimethylolpropane adduct of 2,4-tolylene diisocyanate.

[Photopolymerization initiator (D)]

D-1: Irgacure 127 produced by Ciba Japan K.K_;
2-hydroxy-1-(4-[4-(2-hydroxy-2-methyl-propionyl)-benzyl]-phenyl)-2-m ethyl-propan-1
-one. It contains hydroxyl groups.

D-2: Irgacure 184 produced by Ciba Japan K.K_; 1-hydroxy-cyclohexyl-phenyl-ketone.
It contains a hydroxyl group.

D-3: Irgacure 651 produced by Ciba Japan K.K.; benzyl dimethyl ketal. It contains no

hydroxyl group.

[Silicone polymer (E)]

E-1: UTMM-LS?2 produced by Soken Chemical & Engineering Co., Ltd; a
silicone-based graft copolymer containing silicone-based oligomer units having
(meth)acryloyl groups at the silicone chain terminals and also acrylic vinyl units such as
of methyl methacrylate polymerized thereto. It contains hydroxyl groups.

E-2: Silicone oil, a commercial product. It contains no hydroxyl group.

[0066]
The molecular weight of the urethane acrylate oligomer (B1) contained in the
ultraviolet polymerizable compound (B) was determined under the GPC measurement

condition described below.
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Apparatus: HLC-81 GPC (manufactured by Tosoh Corporation)
Column: one TSK Guard HZ-L column and three HZM-N columns connected in series
Temperature: 40°C
Detection: differential refractive index
Solvent: tetrahydrofuran
Concentration: 0.2 mass/vol %
Calibration curve: The calibration curve was drawn by using polystyrene (PS) standards
(produced by Varian Medical Systems, Inc.) and thus, the molecular weight was
expressed as a PS-equivalent value.
[0067]
<Die attach film>

The die attach film used was one of the followings:
1: A film mainly of an acrylic ester copolymer, thickness: 30 um.
2: A film mainly of an epoxy-based adhesive, thickness: 30 um.
[0068]
<Preparation of multilayer adhesive sheet>

An adhesive was coated on a separator film of polyethylene terephthalate to an
adhesive layer thickness of 10 um after drying. The adhesive layer was disposed on a
base film and aged at 40°C for 7 days, to give an adhesive sheet carrying the separator
film. The separator film was then removed and a die attach film cut in a circular form
having a diameter of 8.2 inches was laminated on the exposed adhesive layer, to give a
multilayer adhesive sheet.
[0069]
<Evaluation of multilayer adhesive sheet>

A silicon wafer was fixed and diced on the multilayer adhesive sheet obtained
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in the following steps (1) to (3) and the semiconductor chips obtained were picked up.
The chip-holding efficiency, the pick-up efficiency and the stain resistance during the
operation were evaluated.

[0070]

(1) Bonding step: A silicon wafer in the size of 8 inch diameter x 0.1 mm thickness
carrying a dummy circuit pattern and a ring frame were bonded and fixed on the
adhesive layer of the multilayer adhesive sheet.

(2) Dicing step: The silicon wafer was cut together with the die attach film of the
multilayer adhesive sheet into semiconductor chips in the size of 9 mm * 9 mm by
using a dicing blade.  The dicing step was carried out by using the apparatus and under
the conditions shown below:

Dicing apparatus: DAD341 manufactured by DISCO Corporation

Dicing blade: NBC-ZH2050-27HEEE manufactured by DISCO Corporation

Shape of dicing blade: external diameter: 55.56 mm, blade width: 35 pm. inner
diameter: 19.05 mm

Dicing blade-rotating speed: 40,000 rpm

Dicing blade-advancing speed: 50 mm/second

Cut depth into adhesive sheet: 15 um

Cutting water temperature: 25°C

Amount of cutting water: 1.0 L/min

(3) Pick-up step: After the adhesive power of the adhesive layer was reduced by
irradiation with ultraviolet ray, semiconductor chips carrying the die attach film bonded
thereto were separated and picked up from the adhesive layer. The pick-up step was
carried out by using the apparatus and under the condition described below:

Pickup apparatus: CAP-3001I manufactured by Canon Machinery Inc.
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Needle pin shape: 250 um R
Needle pin push-up height: 0.5 mm

Expansion: § mm

[0071]
<Chip-holding efficiency>

The chip-holding efficiency was evaluated by determining the rate of the
semiconductor chips that remained held by adhesive sheet even after the dicing step.
A(favorable): chip flying rate: <5%
B(good): chip flying rate: >5% and <10%
C(unfavorable): chip flying rate: >10%
[0072]
<Pick-up efficiency>

The pick-up efficiency was evaluated by counting the rate of the chips that
could be picked up in the pick-up step.
A(favorable): 95% or more of the chips were picked up.
B(good): 80% or more and less than 95% of the chips were picked up.
C(unfavorable): Less than 80% of the chips were picked up.
[0073]
<Stain resistance>

The stain resistance was evaluated by bonding a die attach film to the adhesive
layer of an adhesive sheet, storing the laminate for one week, irradiating the laminate
with ultraviolet ray at an intensity of 500 mJ/cm? with a high-pressure mercury lamp,
separating the die attach film from the adhesive sheet after storage for one or four weeks

after irradiation, examining the die attach film by GC-MS analysis, and detecting peaks
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derived from the adhesive component.
A(favorable): No peak derived from the adhesive component was observed in any of the
die attach films separated from the adhesive sheet after storage for one and four weeks
after irradiation with ultraviolet ray.
B(good): No peak derived from the adhesive component was observed in the die attach
film separated from the adhesive sheet after storage for one week after irradiation with
ultraviolet ray, but peaks derived from the adhesive component were observed in the die
attach film separated from the adhesive sheet after storage for four weeks after
irradiation with ultraviolet ray.
C(unfavorable): Peaks derived from the adhesive component were observed in both the
die attach films separated from the adhesive sheet after storage for one and four weeks
after irradiation with ultraviolet ray.
[0074]

The composition of the adhesive that constitutes the adhesive layer, the kind of
the die attach film used, and evaluation results are summarized in Table 1. In Table 1,
the values showing the composition of the adhesive that constitutes the adhesive layer
are those expressed by parts by mass.

[0075]

27



< Z-Vr-V =i 75Ft --

tr.

- 001

QU291 2(D212]0 101010 aia|o1olololvivialv v ialalviv g4V UONER{EAD [[E-10A0
QU2 |V DD Vv Do|agla|lviVv|Dlv| v viv] iagalv | v| gla|v | v]iv vily DULISISII UIR)S
| VIO IVIVIDIVIDIDolIololoio|o1olviviv|iviviv]ia viv]idlgaly Asuarorygo dn-yoig
g0 viv g | v iolvidg vivivivig|viviv|iviv|iviglv|vIivIiviv]y Kouoraypo Burpjou-dryd uonenjeay
I I I I I 1 I I I ! I I I I [ I I I I I I I [ I { [N ury goene 2
St d
sclioorstpsrisrisrferisrtisrfsrisricr|sitstlozirolsiistiici|si|silsiisr|silsiict -4 (8) sowkjod suodiig
4 ¢-a
4 -a (@) 1oren
[ e 4 scyloof zc et el ojoryvolelcle ocyroycyc| 8|80t c)icile I-a uoneziwkjodojoyd
(D) wede
[N RN S [N N SysTitoy s s stis s sis|sis|sisisjor|sols|sicslicl!s -0 Buwno a1purko0st
[euonOUNJ NN
0¢ 9 '8 0000L S-d
0¢ Sl S'L 0000¢ -4
0s Sl [ 0000L ¢t
0s Sl [ 00011 -4
06 1 0S| 05 1050805108 0§ 0ST| ST 05105 0S]|0S|0S]0S|0S|0S]00Z] S |0S|0S]0S Si L0t 000001 i-d
sdnos3 Jydiom
[Aua jo Jepnoajow (gq) punodwod
Joquinp | AusdsipA[o | a8eioae-1ySiopm ajqeztwAjod
(1) Pwo31o 9ejAIL JURYISIN woIARL}
001 (4
001 % (v} pwLodoo 124e]
001001 001 1001|001 | 001 | 001|001 ]001{001|001001]001]|001 00110011001 |001{00Y|001]|001{001|001 001 {001 v 19150 OUAIOR(YIDW) | 2AISOUPY
styvl etz firfor| 68| L1191 s| v ¢tz Lyarjrjorie | 81 L7961 v | ¢t I
spdwexy sanesedwoy) srdwexy

[1o1981]

28



Clci9 1-C1 C-11 Die attach film Stain resistance  xnuoihro olvitZith aumpia cot ,X-pstacls!pCiod
Z1C!'SLzs 000001 mdptx ommomai i : dente-10mm 00011 70000 30000

[0076]

As shown in Table 1, it is possible, when the adhesive that constitutes the
adhesive layer of the adhesive sheet has a particular composition, to obtain a multilayer
adhesive sheet that permits easy separation of the die attach film from the adhesive
sheet during pick up and is superior in semiconductor chip pick-up efficiency and stain
resistance of the die attach film, even when an acrylic ester copolymer is used for the

die attach film.
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CLAIMS:

1. A multilayer adhesive sheet comprising a base film, an adhesive layer
that is disposed on one surface of the base film, and a die attach film that is disposed on
the exposed surface of the adhesive layer, the adhesive that constitutes the adhesive
layer containing (A) a (meth)acrylic ester copolymer, (B) an ultraviolet polymerizable
compound, (C) a multifunctional isocyanate curing agent, (D) a photopolymerization
initiator, and (E) a silicone polymer, wherein:

the (meth)acrylic ester copolymer (A) is a copolymer of (meth)acrylic ester
monomers or a copolymer of (meth)acrylic ester monomers and vinyl compound
monomers, the (meth)acrylic ester monomers and the vinyl compound monomers
having no hydroxyl group;

the ultraviolet polymerizable compound (B) comprises a urethane acrylate
oligomer (B1) and a multifunctional (meth)acrylate (B2), the urethane acrylate oligomer
(B1) containing 10 or more vinyl groups and having a weight-average molecular weight
Mw of 50000 or more and a polydispersity Mw/Mn, a ratio of the weight-average
molecular weight Mw to the number-average molecular weight Mn, of 5 or more;

the photopolymerization initiator (D) has a hydroxyl group;

the silicone polymer (E) has a hydroxyl group; and

the adhesive that constitutes the adhesive layer contains 100 parts by mass of
the (meth)acrylic ester copolymer (A), 5 to 200 parts by mass of the ultraviolet
polymerizable compound (B), 0.5 to 20 parts by mass of the multifunctional isocyanate
curing agent (C), 0.1 to 20 parts by mass of the photopolymerization initiator (D), and

0.1 to 20 parts by mass of the silicone polymer (E).
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0..,--4-n1,4 [0076] As shown in Table |, it is possible, when the adhesive that
constitutes the adhesive layer of the adhesive sheet has a particular composition, to obtain a
multilayer adhesive sheet that permits easy separation of the die attach film from the adhesive sheet
during pick up and is superior in semiconductor chip pick-up efficiency and stain resistance of the die
attach film, even when an acrylic ester copolymer is used for the die attach film. CLAIMS: A
multilayer adhesive sheet comprising a base film, an adhesive layer that is disposed on one surface of

the base fim, and axdie attashdiin iy s diseasedn e.expnsed eice ghfigadnesive layer, the

adhesive that constitutes the adhesive layer containing (A) a (meth)acrylic ester copolymer. (B) an
ultraviolet polymerizablere@atieaisnda{Ed robHii UBCIRNAl ISQRAPRIGLEHTPRAEBY (D)kBing a
photopolymerization initiator, and (E) a silicone polymer, wherein: the (meth)acrylic ester
copolymer ()i syt gpolpreentafrimethatnydicoasiarnmoaiipeeis oha oo pelynaerofdaetnacrylic ester
monomers and vinyl compound monomers, the (meth)acrylic ester monomers and the vinyl compound
monomers REVNDaheyPPOsY! yridupn isocytnetealvfavinibopoly dicrizabletedmpeuradB) comprises a
urethane acrylate oligomer (BI) and a multifunctionaag%meth acrylate (B2), the urethane acrylate
oligomcr (BI) contaitihg tbiBmsiealimebracmndesn é\iﬁﬁé@%@ﬁb@ﬂféf@@%@&lar weight Mw of
50000 or more and a polydispersity Mw/Mn, a ratio of the weight-average molecular weight Mw to the
number-average molecular weight Mn. of 5 or more; the photopolymerization initiator (D) has a

hydroxyl group; the silicone-polymer,(E) has a hydroxyl group; and . . the adhesjve that constitutes
the adhesive layer g?)ntains%gn puarltlsg)r/)f %1‘%563“3% & rﬁ%e%ﬂﬁa%lr%ﬁ g&gpg% g%?ﬁ%?f@‘}, téeto 200 parts
by mass of |Ql i C t mass. of the multifunctional
isocyanate i%%#ggﬁ@eﬁn?%g@%{%ﬁ o@%ﬁggg l%/p?hﬂgséggt Et%g é%ét%ggﬁﬁ%fg lon initiator (D), and 0.1 to
20 parts by mass of the silicone polymer (E). The multilayer adhesive sheet according to Claim 1,
wherein: the urethane acrylate oligomer (B1) is a reaction product obtained by reacting a hydroxyl
group-containing actylate centaitiog fdipentagtytarital peotaactdatepasdhe pngPRligemponent with an
isocyanate of isophorone diisocyanate trimer: and the multifunctional (meth)acrylate (B2) is
dipentaerythritol hegdaoditsstep of Bz rmudtifeyes adhdsivy shebicaceaidingtéea Clhuvnl or 2,
wherein the composition constituting the die attach film contains an acrylic ester copolymer. 4. A
method for WU ARG Sieasdyiaupmibsrenidlasrmshsiiye shectabending stepyodbonting and
fixing a mul&ijga er adhesive sheet to a silicon wafer and a ring frame by using the multilayer adhesive
sheet acco ??/énlso dfly’one of Claims 1 to 3; a dicing step of dicing the silicon wafer into
semiconductor chips with a dicing plade and.,.  a pick-up step of irradiating the semiconductor chips
AL %l%ﬁ%lﬁl %e%@easﬁgcﬁ%l‘()‘i’%eﬂﬁ%ée ﬁ%’éﬁ'ﬁ%g 8 gﬁ%&hq‘}ﬁﬁ?from the

at least with ultravi(?le'%cra)gor a
adhesive layghe: and

a pick-up step of irradiating the semiconductor chips at least with ultraviolet

ray or radiation ray and picking up the chips and the die attach films from the adhesive

layer.
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