SPECIFICATION TITLE OF INVENTION  ADHESIVE, ADHESIVE SHEET, AND PROCESS FOR
PRODUCING 5 ELECTRONIC COMPONENTS TECHNICAL FIELD [0001] The present invention
relates to adhesives, adhesive sheets using the 10 adhesive, and processes for producing electronic
components. The present invention relates &Mfﬁﬂfﬁéﬁ adhesive and adhesive sheet used for
dicing a wafer, and a process for producing electronic components based on the wafer. 15
BACKGROUND ART [0002] Patent Documents 1 to 3 disclose adhesive sheets which are used at
the time of producing electronic components by dicing a wafer. When the adhesive sheets are
laminate T TR O BRINVENMIMNS, the resultant adhesive sheets 20 have a function of an adhesive
sheet for dicing and a function of a bond to fix a chip on a lead frame, etc. B Iaminatig@the adhesive

sheets witiP A& Gl BttacHhhUAERMNEEa bSAtFdbhting AR aftédiciRg isidrtited” PRIDRART
REF;R%@E?&@W%&%QOOOS] Patent Document 1: JP2006-049509A Patent
Document Z: -24 atent Document 3: JP2008-001817A SUMMARY OF THE
INVENTION
TECHNICAL FIELD
[0001]
The present invention relates to adhesives, adhesive sheets using the
10 adhesive, and processes for producing electronic components. The present
invention relates to, in particular, an adhesive and adhesive sheet used for
dicing a wafer, and a process for producing electronic components based on the

wafer.

15 BACKGROUND ART
[0002]

Patent Documents 1 to 3 disclose adhesive sheets which are used at the
time of producing electronic components by dicing a wafer. When the adhesive
sheets are laminated with die attachment films, the resultant adhesive sheets

20 have a function of an adhesive sheet for dicing and a function of a bond to fix a
chip on a lead frame, etc. By laminating the adhesive sheets with the die

attachment films, a bond coating step after the dicing is omitted.

PRIOR ART REFERENCE
25 PATENT DOCUMENT
[0003]
Patent Document 1: JP2006-049509A
Patent Document 2: JP2007-246633A
Patent Document 3: JP2008-001817A



PROBLEMS TO BE SOLVED BY THE INVENTION [0004] 5Unfortunately, conventional adhesive
sheets sometimes cause difficulty in chip pick-up operation following dicing when semiconductor
components which have a large chip size and are thin are used as a target, with the semiconductor
components becoming highly integrated. Furthermore, as for an adhesive sheet in which a die
attachment film has been laminated, at the time of picking up a 10 wafer after die chip formation by

dicing, theywn MR ORI THITE a8 veRGIO8e dropped off from the die chip.  The present invention
has been invented in view of such a situation, and provides an adhesive having superiority in a chip

pick-up FFROABLEMS (¥6vBE RQLVE MBI MEE INVENTAQNping off a die chip. 15 MEANS FOR
SOLVING THE PROBLEMS [0005] The present invention provides an adhesive including: a
(meth)acﬁ@%@@hster polymer; a urethane acrylate oligomer having 4 or more vinyl groups; and 20

S|I|c%ne m'croli?rtfd%%% %‘?O@. This adhgsive cgaﬁ)g refeﬁ:lbl used for.a material of Cf;\?ffa%q?swe layer

in a die attachmentf r ’ngﬁlelxerlé‘ erred to as XGI':% a I?lr?-osr?énée& lesive Sheat Whic mé’lul&es, on

2 substralg ghgiabap splanstand BRI, Lasah anR Adiasie seretioa e Adtes verer

made of this adhesive can make peeling of the DAF from the adhesive layer easier at the time of
picking ubathips Eteediting siddsacah supplessatipisiett-ap defacget|madditibe, secaicatsdyrevent
the DAF from dropping off the chip. Furthermore, the adhesive is excellent in chip retention during
dicing, af8 BB R comiIgihagBl dngegrated. Furthermore, as for an adhesive sheet

in which a die attachment film has been laminated, at the time of picking up a
10 walfer after die chip formation by dicing, the die attachment film has sometimes
dropped off from the die chip.

The present invention has been invented in view of such a situation, and
provides an adhesive having superiority in a chip pick-up efficiency and
preventing a die attachment film from dropping off a die chip.

15
MEANS FOR SOLVING THE PROBLEMS
[0005]

The present invention provides an adhesive including: a (meth)acrylate

ester polymer; a urethane acrylate oligomer having 4 or more vinyl groups; and
20 silicone microparticles.
[0006]

This adhesive can be preferably used for a material of an adhesive layer in a
die attachment film (hereinafter, referred to as "DAF") all-in-one adhesive sheet
which includes, on a substrate, the adhesive layer and a DAF. Use of an

25 adhesive sheet having an adhesive layer made of this adhesive can make peeling
of the DAF from the adhesive layer easier at the time of picking up chips after
dicing. This can suppress chip pick-up defects. In addition, it can also
prevent the DAF from dropping off the chip. Furthermore, the adhesive is

excellent in chip retention during dicing, and achieves less contamination of the



DAF caused by a residual micro-glue.  Hereinafter, various embodiments of the present invention
are exemplified. The various embodiments as illustrated below can be combined with one another.
5[0007] The content of the silicone microparticles is preferably between 0.05 parts by mass and
150 part 1ass per ﬁ?%o prart§ Cf)&/aﬁnass of tf)ﬁ émeth)acrylate ester polymer. In this case, the chip

pick-up efficiency is pa l?lar?y superiglrl,cefr?d% & DAF is less likely to drop off from a wafer, in

particular. 10[@@0%inafl&e ¢amMeisOé B sHRNEAtAsH XE@(&&@H?E@E%@Q¥@@%%§I%B@”$ by

mass and 225 parts by mass per 100 parts by mass of the (meth)acrylate ester polymer. In this case,
the chip filok-upetticisneyrib pditicertedy aapdiiostaatethelofwis dess lhelyctordvapeatt frath aowafer, in
15 patrticular. [0009]  The content of the silicone microparticles may be between 0.1 parts by mass
and 100 ﬁﬁﬂ% mass per 100 parts by mass of the (meth)acrylate ester polymer. Also, the content of
the %reth@fo rylate oligomer may be between 20 parts by 20 mass and 200 parts by mass per 100
parts by mass of the (meth)acrylate ester polymer. [0010] The silicone microparticles preferably

have silicone rpRbessipRerical Mhier WREIGIeSIRAEH W R POl YRS hIE IRUIRRAE 0eGH -pALHYS
case, the 25 DAF is less likely to drop off from a wafer, in particular. [0011] It is preferable to further

incorpordig msitisaredyiadOpoytschyl nthss qase 1 0@ phipplok-uyasffiofaicy (s ptnjie oty tsugseeor, and
the DAF is less likely to drop off from a wafer, in particular. [0012]  The content of the silicone graft
polymer ROYERSRDI BEiNScPAS D5thE S MiEs B efici¢ReE By PRASS BB HRLE 8y s of

e e e S TS DR SR St 0 Ry sperioren
10 [0008]

The content of the urethane acrylate oligomer is preferably between 15
parts by mass and 225 parts by mass per 100 parts by mass of the
(meth)acrylate ester polymer. In this case, the chip pick-up efficiency is
particularly superior, and the DAF is less likely to drop off from a wafer, in

15 particular.
[0009]

The content of the silicone microparticles may be between 0.1 parts by mass
and 100 parts by mass per 100 parts by mass of the (meth)acrylate ester polymer.
Also, the content of the urethane acrylate oligomer may be between 20 parts by

20 mass and 200 parts by mass per 100 parts by mass of the (meth)acrylate ester
polymer.
[0010]

The silicone microparticles preferably have silicone rubber spherical

microparticles coated with a polyorganosilsesquioxane resin. In this case, the
25  DAF is less likely to drop off from a wafer, in particular.
[0011]

It is preferable to further incorporate a silicone graft polymer. In this case,

the chip pick-up efficiency is particularly superior, and the DAF is less likely to

drop off from a wafer, in particular.



[0013] The present invention also provides an adhesive sheet including a substrate film and an
adhesive layer having the above-described adhesive coated on the substrate film. This adhesive sheet
is excellent in the chip pick-up efficiency, 10 and the DAF is less likely to drop off from a wafer. In
addition, }5};@ hesive sheet is suitable for fixing electronic components. In addition, it is preferable
that the is'laminated on the above adhesive layer. [0014] Further, the present invention also

provides a propassion RIALEINg LA BIRAIEOBIG RESs IPEREPSESS BIHAIBE: R MR ssRaHing
step of pasting a wafer on a surface of a DA oft e above-described adhesive sheet; a dicing step of

dicing thenaafenpaktiE2l. 5 rptue sdilyesinzs shaat IHIO dieudisijsy andss it kiup StegtlofquesliatethetbAF
from the adheswe l?irér after the dicing step, and pleI@g up the die chip together with the DAF.

Furtherni®P; %%rpr sy EAfEn YreprbiRIAIEpHR S SR dSCRRY BdelAiYe TRfIdAENE the
process |rthuB oatl j of d:Oatl whole waf 2l back5|d WI'[ a paste bond; a semi-curing
step of he e pas bon an cauglng e f)%ndv}]o &’ser cure d'like a sheet to form a bond

semi-cur @g r; an adhesive-sheet-pasting step of pasting the bond semi-cured layer on an adhesive
layer of the above-described adhesive 25 sheet; a dicing step of dicing the wafer into die chips after
the adhesive-Sheeppasting siepnachaapsckprpstgpsod peadihgsive Isbreet semcladied layerhimatiee
adhesive layer after the dicing step, and picking up the die chlp including the bond semi-cured layer.
ADVANTRHEERSS #F AR TsOIE TRIEETINVERISORq Gt 8Ye-dazetRity 6 afs e sartrletftidiieven

if the chi com 131 er | ize a d thlnner the chi |c effici nc after dici cellent,
Furtherm%otr)e8 Een f?l ﬁeS|ve eet 1S famlr(l%a{edg)g) I}f; %h g&f—%ﬂs% ]gpop off fronva die
chipat theimeef Pisk-uR afley tiReg '@JQ&M‘WW%‘QQ @’éﬂ’@fer BRI RREACRIES KW E3hvEHE
DRAWINGS [0016] 10[FIG. 1] FIG. 1 is a schematic diagram showing an adhesive sheet and a
process fugrbdsicGugteleltromicficomg aiectsoofiancemipsdimety . of thegatdseohinite iigrefiet@bld FIG.
2 is a schematic dla% am showing a step following that of FIG. 1 and an adhesive sheet at that
occasionthat the DAF is laminated on the above adhesive layer.
[0014]
Further, the present invention also provides a process for producing
15 electronic components, the process including: a wafer-pasting step of pasting a
wafer on a surface of a DAF of the above-described adhesive sheet; a dicing step
of dicing the wafer pasted on the adhesive sheet into die chips; and a pick-up
step of peeling the DAF from the adhesive layer after the dicing step, and picking
up the die chip together with the DAF. Furthermore, the present invention
20 provides a process for producing electronic components, the process including: a
coating step of coating a whole wafer backside with a paste bond; a semi-curing
step of heating the paste bond and causing the bond to be semi-cured like a
sheet to form a bond semi-cured layer; an adhesive-sheet-pasting step of pasting
the bond semi-cured layer on an adhesive layer of the above-described adhesive
25 sheet; a dicing step of dicing the wafer into die chips after the
adhesive-sheet-pasting step; and a pick-up step of peeling the bond semi-cured

layer from the adhesive layer after the dicing step, and picking up the die chip

including the bond semi-cured layer.



15[FIG. 3] FIG. 3 is a schematic diagram showing a step following that of FIG. 2 and an adhesive
sheet at that occasion. [FIG. 4] FIG. 4 is a schematic diagram showing a step following that of FIG. 3
20 DESCRIPTION OF SYMBOLS [0017] 1 Adhesive layer 2 Substrate film 3 Adhesive sheet 254 DAF

(die atta
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[0015]

According to the present invention, even if the chip becomes larger in size
and thinner, the chip pick-up efficiency after dicing is excellent. Furthermore,
when the adhesive sheet is laminated with a DAF, the DAF fails to drop off from

a die chip at the time of pick-up after die chip formation by dicing a wafer.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

[FIG. 1] FIG. 1 is a schematic diagram showing an adhesive sheet and a
process for producing electronic components of an embodiment of the present
invention.

[FIG. 2] FIG. 2 is a schematic diagram showing a step following that of FIG.
1 and an adhesive sheet at that occasion.

[FIG. 3] FIG. 3 is a schematic diagram showing a step following that of FIG.
2 and an adhesive sheet at that occasion.

[FIG. 4] FIG. 4 is a schematic diagram showing a step following that of FIG.

DESCRIPTION OF SYMBOLS
[0017]

1 Adhesive layer

2 Substrate film

3 Adhesive sheet

4 DAF (die attachment film)

5 DAF all-in-one adhesive sheet

6 Silicon wafer

7 Ring frame

8 Dicing blade



[0018] Hereinafter, embodiments of the present invention are described in detail by using FIGS. 1
to 4. Throughout FIG. 1 to FIG. 4, the identical symbols are given the same components. 10[0019]
<Description of Terms>  As used herein, a monomer means a structure of the monomer itself or a
structure deriv&dgflr1 m the monomer. The "parts” and "Vo" herein refers to a mass standard unless
otherwise described. The term "(meth)acrylate” herein is 15 a generic term referring to a compound
including the (rmetm@gﬁi@p of the (meth)acrylate and a compound not including the (meth) portion. In
addition, the term "(meth)acrylate" is a generic term including acrylate and methacrylate. [0020]
<Outline of Enmbotiknenfs2@6FIGS. 1 to 4 are diagrams showing an adhesive sheet and a process for
producing electronic components of an embodiment of the present invention.  As shown in FIG. 1, an
adhesive sheet 3 of this embodiment has a substrate film 2 and an adhesive layer 1. A DAF (die
attachm ' IS lamy e | eet 3 and the DAF 4 form a
DA all-%le)frhllgglﬁ'I g'%%?ﬁa%?é?\ SI |C@&W§ggig?rﬁﬂm e DAF 4.[0021] The
adhesiverygegil is produced by coating, on the substrate film 2, an adhesive including: a
(meth)acrylate ester polymer; a urethane acrylate oligomer having 4 or more vinyl groups; and silicone
microparticlesH{ie22h terT keribaHiall éntsnef ddbgsresaert e nsing thee atthesileeh ctudietgnthisy
composition makes it easy to peel the DAF 4 from the adhesive layer 1 of the adhesive sheet 3 at the
time of op&iREoRIGFDickityp dBeetgpaat FlSGddittohl Eané réhsyislsg Boat almmboke 2tmelea sheet
5is exce{ﬁgtsin créi%geterbtiﬁ)g o0 that peeling (i.e., what is called "chip flying") of the die chip 10 can
be suppresse@%ring%gmg. 23] In a process for producing electronic components by using the

DA [0019]

<Description of Terms>

As used herein, a monomer means a structure of the monomer itself or a
structure derived from the monomer. The "parts" and "%" herein refers to a
mass standard unless otherwise described. The term "(meth)acrylate" herein is

15 a generic term referring to a compound including the (meth) portion of the
(meth)acrylate and a compound not including the (meth) portion. In addition,
the term "(meth)acrylate" is a generic term including acrylate and methacrylate.
[0020]
<Outline of Embodiments>

20 FIGS. 1 to 4 are diagrams showing an adhesive sheet and a process for
producing electronic components of an embodiment of the present invention.

As shown in FIG. 1, an adhesive sheet 3 of this embodiment has a substrate
film 2 and an adhesive layer 1. A DAF (die attachment film) 4 is laminated on
the adhesive layer 1. The adhesive sheet 3 and the DAF 4 form a DAF all-in-one

25 adhesive sheet 5. A silicon wafer 6 is laminated on the DAF 4.
[0021]

The adhesive layer 1 is produced by coating, on the substrate film 2, an
adhesive including: a (meth)acrylate ester polymer; a urethane acrylate oligomer

having 4 or more vinyl groups; and silicone microparticles.



10 all-in-one adhesive sheet 5, the die chip 10 can be picked up while keeping a state in which the
DAF 4 has been attached to the backside of the die chip 10 after a silicon wafer 6 is diced. This
process is followed by mounting the die chip 10 on a lead frame 11 as it is and by bonding them. At
that time 6B?@AF 4 has less contamination due to a residual micro-glue and fails to drop off from 15
the die cl[np . Thus, this can suppress occurrence of poor bonding. [0024]  Hereinafter, the

detailed descripienyilibe giyeruRdhe RderRf %‘hé@f‘%i‘{%iﬁ%aﬁi@%\éﬁlﬂ%@% %Qlﬁ&?ﬁgeﬁﬁi@f
producing electronic components. [0025] 20 <1. Adhesive> irst, an adhesive of an embodiment of

the presentimvesitiornismekesbadeAsyatthgsiet thehis AR Hodnmenthentalhs sivmédyacrylate dster
polymer, a urethane acrylate oligomer having 4 or more vinyl groups, and silicone microparticles. As
an exampRLESY e et S Antamsi M YRrery s iopicbmngismdLiiahiRd@r pdyReritioparts
by mass to 2Q0 parts b s of a urethane,acrylate oli er having. 4 qr more vinyl groups, and 0.1
o by I R, T G R R T SRR e Al e ey

contain qmiy {hesaikEaE COMPRRGRISaIHRWVRYR Higreanar PRAREEHRNO UREHV R UBHRESIEPWN

additives such as a curing agent, a tackifier resin, a polymerization initiator, a softening agent, an
antioxidamyrarffelic@ngantistatic agent, an ultraviolet absorber, and a photostabilizer The adhesive
preferably has the above three components as 5 chief ingredients. The total content of the above three
compon RR2¥mbined in the adhesive is, for example, 50, 60, 70, 80, 90, 95, 99, or 100%. The total

content of the gbove three components may be npt less than any one value, exemplified her may
be between ary o VAR JoBSE RV SLG At aa s RO Do A B A e
polyger ﬁ?iﬁ%ﬂ?ﬁhﬂ%@é&%%@i&@@'%ﬁnﬁ%'@@ém%i@@cwﬁt%%sﬁﬁm%eﬁviﬁlédﬁé@aﬂn@%
(meth)acrylate ester polymer may include a vinyl compound monomer other than the (meth)acrylate
ester moserhe i vddiditioth ¢hb AR ethlecsylatere stiracioed e rthsetidokpidducingne dhe(meth)ddérylate
ester polymer may employ one or two or more ti%pes of the monomer. [0028]  Examples of the

(meth)achii&te 2stéisABnBiRETIRIIE AT (metijaBRpats S2iBUgM e BoryResnipug  the die
ety QLR S S
isopropyl(ragth)assy st Hidesyk{FrenrCn aladsidish Amerb)athdaieCeils to drop off from
15 the die chip 10. Thus, this can suppress occurrence of poor bonding.
[0024]
Hereinafter, the detailed description will be given in the order of an adhesive,
an adhesive sheet, and a process for producing electronic components.
[0025]
20 <1. Adhesive>
First, an adhesive of an embodiment of the present invention is described.
An adhesive of this embodiment contains a (meth)acrylate ester polymer, a
urethane acrylate oligomer having 4 or more vinyl groups, and silicone
microparticles. As an example, this adhesive contains 100 parts by mass of a
25 (meth)acrylate ester polymer, 20 parts by mass to 200 parts by mass of a
urethane acrylate oligomer having 4 or more vinyl groups, and 0.1 parts by mass
to 100 parts by mass of silicone microparticles.
[0026]

This adhesive may substantially contain only these three components.



(meth)acrylate, (meth)acrylate, 25 methoxyethyl (meth)acrylate, (meth)acrylate, stearyl
(meth)acrylate, cyclohexyl (meth)acrylate, isobornyl dicyclopentanyl (meth)acrylate, benzyl
(meth)acrylate, (meth)acrylate, ethoxyethyl (meth)acrylate, butoxymethyl

endethonpomimelnaenate 2 ko vl ponmel o a0dd oc o

(& [‘rr%a
-hydroxybu acrylate’ Among them, inclusion o eth)acrylate and e

i_S prefer&gig%cggéﬁ@ 5“?@@1%&?&@_%%%@?%5%8@%96}?@rﬁ@fﬁ%ﬁ\ﬁeéé%ﬁérﬁ%edgéﬁP gpure
fixing of the adhesive sheet on the ring frame 11. This (meth)acrylate ester monomer preferably has a
hydroxyl gndigxidlhistis ecfilise,theiydnokigtgtocp agentionogembe dheodethesbaoaher jn additien, can
inhibit occurrence of contamination due to a silicone %’rﬁaft polymer by reacting 5 the hydroxyl group

with at leBBosAetRBHZTate HRsup Phesdre iR tcfeirbbn hatdtiBorRevsdiEeR SeRIBRSISHAS or
with An is%{: ?nate g&ougtgres?ﬂt i@ e%nlisoc ana[te-fc%ﬁin gggn%OOZ%LThe vir‘%ltcom[gggnd onomer
% 1[11’1 redic . ? O CO, 81‘1 o) e% € rree el’éll%on SC(% 11}?1

C
can preferab y have one or more functional 10 groups selected fromt up consisting o yélrloxyl,

L i Y o e i Lo
of the vimydwoemoahdneonbores Hawieg amanborygints may be not less than any one value
exemplified herein or may be between any two values.
[0027]
10 <1-1. (Meth)acrylate Ester Polymer>
A (meth)acrylate ester polymer is a polymer produced by polymerizing a
(meth)acrylate ester monomer. In addition, the (meth)acrylate ester polymer
may include a vinyl compound monomer other than the (meth)acrylate ester
monomer. In addition, the (meth)acrylate ester monomer used for producing a
15 (meth)acrylate ester polymer may employ one or two or more types of the
monomer.
[0028]
Examples of the (meth)acrylate ester monomer include butyl (meth)acrylate,
2-butyl (meth)acrylate, t-butyl (meth)acrylate, pentyl (meth)acrylate, octyl
20 (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,
25 methoxyethyl (meth)acrylate, ethoxyethyl (meth)acrylate, butoxymethyl
(meth)acrylate, and ethoxy-n-propyl (meth)acrylate, 2-hydroxyethyl
(meth)acrylate,  2-hydroxypropyl (meth)acrylate, and  2-hydroxybutyl
(meth)acrylate. Among them, inclusion of butyl (meth)acrylate and ethyl

(meth)acrylate is preferable because a sufficient initial adhesive strength of the



15 group include (meth)acrylic acid, crotonic acid, maleic acid, anhydrous maleic acid, itaconic acid,
fumaric acid, acrylamide-N-glycolic acid, and cinnamic acid. Examples of the vinyl compound
monomer having an epoxy group include allyl glycidyl ether and (meth)acrylate glycidyl ether.

Examples of the vinyl compound mgnomer having an amide gr pinclugﬁ meth)acrylamide. 20
acgl??ﬁév\% nc\%n%e aclfu vegnto ens re.?g;m orP.t egaaylesw se%ﬁ\ﬂlai%e%/ﬁ‘)ll?agnﬁﬂao%]t%yl

Examples ylI'compound monomer having arfamino group inclu

(meth)aciylateTkxamplas, pf thextayL sApRAWRG MepR chayRO el grguRRsliysde Nimesthylol
acrylamide. [0031] The We’i)éh?%verage molecular wei%;r?fgng) ?}i‘gthe (mm‘gcrﬁgte ester 25 polymer
is preferablipebatiset e fropdadykyihgted o chativeeno2ed the tiharatiirest XS amitipm fbiditsdeocaase in
such a case the adhesive properties are particularly preferable. The number average molecular weight
of the polfiEhifs ORFENESRBe 2 GO HETREN I2D0THEUKARYS BEP o #3234 PR B URENEE 2C Hifon,

1.5 million, 2 million, or 2.5 million. .Thi eight average molecular weight may be between any two
i igied T bl Bk Y Sl g Eh s R M S e

emulsion pejyme AaIAN SR HIPRPARRIIZASIR AP S Hikait A ACYHEyHhReE gﬁb@ib%%@é}% in

produced by emulsion polymerization is preferable, so that the die attachment film 4 can be easily
peeled fram ihecadnedivecslreeg 2géet.irradiation. [0033] The (meth)acrylate ester polymer is
preferablﬁ/ obtained by emulsion 10 polymerization and is a copolymer containing components in the
following 9%%}tion: in particular, 35 to 75% by mass of ethyl acrylate, 10 to 30% by mass of butyl

acrylate, and 15 to 35% by mass of methoxyethyl acrylate. when the ethyl acrylate, the.butyl.acr late,
and the methol ST S R B B P R B A BB

has g sufiicledniéat edheshid a1sdr %??‘%Wﬁ@i@%@%ﬂ?y@ﬂ&ﬁy@f b BERos G eheL e E)e ring
ate

frame 11. [0034] <1-2. Urethane Acry ligomer> A urethane acrylate oligomer having 4 or more

vinyl groapsithererehelodimpllifoeteree & tdfasthte; rethdph asplidte) pligepbogssarot particularly
limited 20 if the (meth)acrylate oligomer has 4 or more vinyl groups and a urethane linkage within the
molecule[.o[gé%] When the urethane acrylate oligomer has the number of vinyl groups of less

The vinyl compound monomer having a hydroxyl group may, for example,
be vinyl alcohol. Examples of the vinyl compound monomer having a carboxyl
15 group include (meth)acrylic acid, crotonic acid, maleic acid, anhydrous maleic
acid, itaconic acid, fumaric acid, acrylamide-N-glycolic acid, and cinnamic acid.
Examples of the vinyl compound monomer having an epoxy group include allyl
glycidyl ether and (meth)acrylate glycidyl ether. Examples of the vinyl
compound monomer having an amide group include (meth)acrylamide.
20 Examples of the vinyl compound monomer having an amino group include
N,N-dimethylaminoethyl (meth)acrylate. Examples of the vinyl compound
monomer having a methylol group include N-methylol acrylamide.
[0031]
The weight average molecular weight (Mw) of the (meth)acrylate ester
25  polymer is preferably, but not particularly limited to, between 200 thousand and
2.5 million. This is because in such a case the adhesive properties are
particularly preferable. The number average molecular weight of the polymer is,
for example, 200 thousand, 400 thousand, 600 thousand, 800 thousand, 1

million, 1.5 million, 2 million, or 2.5 million. This weight average molecular



than 4, the adhesive layer 1 may not be easily peeled from the die attachment 25 film 4 after
irradiation, thereby decreasing the efficiency of picking up the die chip 10. Meanwhile, the upper limit
of the number of vinyl groups in the urethane acrylate oligomer is preferably, but not particularly limited
to, up to %%?ul'gl E%nin Vi gv]é)f tthe é’;lvailabil[iwoang mgsnléf}%:turiﬂﬂ é:gs‘%,e %(i.nThe number of vinyl groups
may, for exa%1p €, B , 0, 5,‘%, Ef%, Or 2 lf']he NUMBbEr 0 vinyl'groups may be not less than any
one valu plified herein or may be between any two values. [0036] The weight average molecular
weight (Mw) of the urethane acrylate oligomer 5 is preferably, but not particularly limited to, between
1000 and 20000 pToieisshfscapsedusiicy a ¢asettheadhasive sxpedigsare particusarlymraisiable.
The number average molecular weight of the oligomer may, for example, be 1000, 2000, 3000, 4000,

5000, 600618DEbIZE0HVY, $batiosr PobomCTHa R BB dEmoltnlASEIh TR He BBi%Een
any two values exemplified herein. 10[0037 The formulation amount of the urethan rylate
AR e T R S R R S
mass pep QR Raksy Mass of @@r{nwéh)é‘&ﬁ@te&%t%doqib’é?ﬁﬂﬂ?{éfeia@¥£€§”%?féé5 partstRy mass
and 225 parts by mass, and more preferably between 15 20 parts by mass and 200 parts by mass.
This formofatibatasmount may, for example, be 5, 10, 15, 20, 50, 100, 150, 200, 250, or 300 parts by
mass per 100 parts by mass of the (meth)acrylate ester polymer. This formulation amount may be
between[Qi%3 o values exemplified herein. When the formulation amount of this urethane acrylate
oligomer is tog.gmall, the die attachment film 4 20 is not easily peeled from the esive sheet 3 after
raciation with HOV R P eI eaa THOCT e (DRI A ce S A i hiency
of pigking,y %ﬁ%r‘i‘b%ﬁ'&'ﬁ 1D ?&%'%ﬁﬂl‘?ﬁlﬁ_}e wmaﬁﬁarg a&?ﬂﬁbﬁ&%&eﬁﬂﬁh@cb%ﬂﬁﬁ%ts
may occur due to scraping of the glue during dicing, and a residual micro-glue derived from the
reaction pesigoeti®genenadedicTiasr28 ey Causbypooasoniatipgt dwryiate ofl De@tiBQ whmnitesdie
chip 10 attached to the die attachment film 4 is mounted on the lead frame 11. [0038] Examples of a

process RfrProdlefiy iRtcursishhe KRyRite BYigoawt fdnathexyeraA G Galtadaamemdhsiat e

process for produci urethane acrylate oligomer by reacting,a (meth)acrylate compou piaining
 Pvarondt P a e T R T RoUR i S

isocyan?%m (e1thi § WisReyANR e ReMRCIHH <R REEHI AieUEeifRRR RC AR PhgRIBsvean be

produced by excessively adding a compound having a
15  strength, which can ensure fixing of the adhesive sheet 3 on the ring frame 11.

[0034]
<1-2. Urethane Acrylate Oligomer>
A urethane acrylate oligomer having 4 or more vinyl groups (hereinafter,
simply referred to as the "urethane acrylate oligomer") is not particularly limited
20 if the (meth)acrylate oligomer has 4 or more vinyl groups and a urethane linkage
within the molecule.
[0035]
When the urethane acrylate oligomer has the number of vinyl groups of less
than 4, the adhesive layer 1 may not be easily peeled from the die attachment
25 film 4 after irradiation, thereby decreasing the efficiency of picking up the die
chip 10. Meanwhile, the upper limit of the number of vinyl groups in the
urethane acrylate oligomer is preferably, but not particularly limited to, up to
about 15 in view of the availability and manufacturing cost, etc. The number of

vinyl groups may, for example, be 4, 6, 9, 10, 15, 20, or 25. The number of vinyl
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5 plurality of isocyanate groups (e.g., a diisocyanate compound) to a polyol oligomer having a plurality
of hydroxyl group termini, by reacting them to yield an oligomer having a plurality of isocyanate termini,
and further by reacting the oligomer with a (meth)acrylate compound containing a hydroxyl group and

a plurality of (meth)acrylate groups. 10#3039] Examples OL%[ (meth)acrylate compound containing
i s S et St R gt R
propane g@pmqﬁgg@@erythritol triacrylate, dipentaerythritol-dihydroxy-pentaacrylate ,bis
(pentaerythritol) -tetraacrylate , 15 tetramethylolmethane-triacrylate, glycidol-diacrylate, and
compounj@98bvhich a part or all of these acrylate groups have been substituted by methacrylate

groups. [0040] Examples of the isocyanate having a pluralit¥r%c isocyanate groups include 20 aromatic

isocyanate, aliE}SIi¥ HebyamutE2 &R dSHate IsBEah bl Whdig e TsbegRs-AcE Y almg ety of
Isocyanale groubs, ¢ ror%"i‘}'tcﬁ%‘%iféa? ﬁce ;i’%ﬁ"ci’i%}i‘ft?c?%a%aé?v&%eme ﬁ@r@%ﬁgg)%)é%“!o"?ﬁf’f ihe

: . 1S
form of the tSocyana X’compoun Inc onomer, a dimer, and a rimer is pre?erably

used. EXB@HH%%@HP@@H”@H&Qi%H@VQHBE%i%'%gB?M%@H@B%i@Eaﬁ? HeétiphsryImethane

diisocyanate, and xylylene diisocyanate. Examples of the alicyclic diisocyanate include isophorone

diisocyanmatergret metindenenhidetuyaio heiglso of arfated lignaneyles af Healplatiptiisbey A0,
include hexamethylene diisocyanate and trimethyl hexamethylene diisocyanataéOOM], Examples

of the poBPBgdHRY h4RRE 2 PRAQIPBPRY grb8B MM AR peRRBpyERESoNEESHbI,

poly(propylene oxide)triol,,caopol a% tg lene xigfe! ropylene oxide)diol, poly(tetramethylene.oxide)diol,
A s ST AR AR R RO R e
carpgnatg@igiz)[0042] <1-3. Silicone Microparticles> A silicone microparticle refers to a microparticle
including a compound (i.e., a silicone) having a siloxane linkage (-SiO-) in its backbone. Examples

include a 10 sppheridaimcrttacticlecontantingpdizergaret$imraneaeorypaliorgtigosisesiiokartenj@®043]
particularly limited to, for example, between S parts by mass and 300 parts by
mass per 100 parts by mass of the (meth)acrylate ester polymer, preferably
between 15 parts by mass and 225 parts by mass, and more preferably between
15 20 parts by mass and 200 parts by mass. This formulation amount may, for
example, be 5, 10, 15, 20, 50, 100, 150, 200, 250, or 300 parts by mass per 100
parts by mass of the (meth)acrylate ester polymer. This formulation amount
may be between any two values exemplified herein. When the formulation
amount of this urethane acrylate oligomer is too small, the die attachment film 4
20 is not easily peeled from the adhesive sheet 3 after irradiation with a UV-light
and/or radiation. This may lead to occurrence of problems with the efficiency of
picking up the die chip 10. In addition, when the formulation amount is
excessive, pick-up defects may occur due to scraping of the glue during dicing,
and a residual micro-glue derived from the reaction residue is generated. This
25 may cause poor bonding at the time of heating when the die chip 10 attached to
the die attachment film 4 is mounted on the lead frame 11.
[0038]
Examples of a process for producing the urethane acrylate oligomer include,

but are not particularly limited to, a process for producing a urethane acrylate
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The formulation amount of the silicone micropatrticles is, but not particularly limited to, for example,
between 0.01 parts by mass and 200 parts 15 by mass per 100 parts by mass of the (meth)acrylate
ester polymer, preferably between 0.05 parts by mass and 150 parts by mass, and more preferably
between J,1 pats by mass.and 10 é%%"ﬁ BY AT When 5%%2?%"0‘%'1 Lan amoupt 08{ ine silicons
microparﬂc 3100 gmaﬁl, the gié ac?w entiiim 4 55 not easi y pee Sd'tom the Adhasve Eheet 3
after irragiaton Withraly-tg Wh@ﬁ]ﬁ?&l&ﬁ@%@u;ﬂ‘i&/fﬂ@h'%@ﬂﬁ&&ﬁkﬂ”ﬁﬁ@ﬁﬁ%‘( QrBWﬁ@ﬁt‘yi@fthe
efficiency of picking up the die chip 10. Furthermore, even if the pick-up can be succeeded, a part of or
whole digsattgehmaentdiloupsneygirop difii frooy dine theachippbMiidius, bt thédimemf theuntreghente
bonding the die chip 10 on the lead frame 11, defects may occur. When the formulation amount of the
silicone ARVBARIOHEVBGE GRNAPGPIREHiGS Bahesrrs sirehyRdbine REOMRRYRS Pasinena

occurrence of chip flying at the time of dicing pr may peel.the adhesive sheet 3 from the ring frame 7.
it b ol g bl it ot G

100, 150 Qe Pt RYINRSTuT RSP BN WatoB-aMeHHt AL e R eRaRY: O YRIHE S SXgaMlified
;

herein. [0044]  With regard to the average particle size of the silicone microparticle, a size equal to
or less tham thxthicknéssvohghe pthesiity laf&sdcgan dee appropriatetyds fletteer dnyd nesedifdetmevhile,
the size is preferably between 0.01 m and 10 5 um. When the average particle size is too small, the
dispersidPiBRERAE XikastdBEEBIREEPELR. T8 RPAING SERIGAIBENE et dBYSHSFe sFHeWhLIREé Bick-up
efficienc .lyl\/r%\{][ theﬁ1 vergﬁ;a ariiacjtge size is too large, the viscosity of the adhesive becomes poor.

1al

This may decrease the i agﬁeswegg?rlelﬁgfh or may induce occurrence of chip flying at the time of

dicing. T rage particle size 10 of the silicone microparticles may, for example, be 0.01, 0.05, 0.1,
0.5,1,15, 2, 2.5, 3, 5, or 10 um. This average patrticle size may be between any two values

exemplified hdisianBl¢keofvitye ttme dtnataykr b e papiclersized haamnmgeahy duaryicis sizp atsl% of
the integrated value in a particle size distribution as determined by a laser diffraction and scattering
method. 25RIGUEItY 1He EmeHMRFTIRISar8ERRT el PRl S ) 58S e R IRPYASY sidBHe Rybskr
spherical microBarticIes coatecci}[%/vith alp(%Ié/organosilsesg)uioxane g?lsriﬂqiuch micropat[)ticles q%\{g better

G Y %ﬁ%ﬁy e silicone rubber spherical

dispersio%rf)npt%e adhesive, an are thus pteferably used.

micropartigi istacRBiR SRR B pRAtisl: RAYIRG rubhsiplRsicibraRd: o axarapleryistude a

spherical silicone cured material possessing rubber elasticity and having a linear polyorganosiloxane
blotk in its tmentectiter] struetirenthérdauty ket e géyntediobyd2sahd afeneraldfarorulaoiiin d{ R 2810¢A- (1)
(wherein R1 is a group selected from one or two or more monovalent organic groups having a carbon

number & PO (Rl oSS EsITEY At SnARYRY GV FndEIA étﬂlﬂ?ﬁ%b‘é?g gy metr@lpte
phenyl, t(éllyghslskenyls (e.g., vinyl, allyl),

[0040]
Examples of the isocyanate having a plurality of isocyanate groups include
20 aromatic isocyanate, alicyclic isocyanate, and aliphatic isocyanate. Among the
isocyanates having a plurality of isocyanate groups, aromatic isocyanate or
alicyclic isocyanate is preferably used. Examples of the form of the isocyanate
compound include a monomer, a dimer, and a trimer. The trimer is preferably
used. Examples of the aromatic diisocyanate include tolylene diisocyanate,
25  4,4-diphenylmethane diisocyanate, and xylylene diisocyanate. Examples of the
alicyclic diisocyanate include isophorone diisocyanate and methylene
bis(4-cyclohexylisocyanate). Examples of the aliphatic diisocyanate include
hexamethylene diisocyanate and trimethyl hexamethylene diisocyanate.

[0041]
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aralkyls (e.g., p-phenylethyl, 8-phenylpropyl), monovalent halogenated hydrocarbon groups (e.qg.,
chloromethyl, 3,3,3-trifluoropropyl), and organic groups containing a reactive group (e.g., epoxy,
amino, mercapto, acryloxy, methacryloxy); 90 mol% or more of R1 is preferably methyl; when "A" is

less than 5 5, features of li r argan lysiloxane are not sufficiently.exerted. The maximum. value
o o e R T B e A R S i e B

microparfigles ifdifiaygropprce; eriingly. pAlRRSSERIA e RHIBREIAT bESYBEAEAPIEAL00,

and preferably between 10 and 1,000). This silicone rubber spherical microparticle may 10 contain, in
the particiz]desiicopyleih ©rgardsitgdeo inorgauli( analere thrgbme powdedepdithle liketlodddhted The
polyorganosilsesquioxane resin is a resin polymer including, as a structural unit, an )
organosil%l@g&més@&né,uﬁﬁh@@f&@ﬁ}éalwﬁﬁ@@bﬁe%lmg 1LenrRastone qenaHarerh fivls a
grou Seéﬁ%}fgg% m orée %ri(t)\ivo or more monovalent organic groups having a carbon number of 1 to

20, the groups se ectad from alkyls (e.g., methyl, ethyl, propyl, butyl), aryls (e.g., phenyl, tolyl),

alkenyls @@QYinyl, allyl), 20 aralkyls (e.g., p-phenylethyl, 8-phenylpropyl), monovalent halogenated
hydrocarbon groups (e.g., chloromethyl, 3,3,3-trifluoropropyl), and organic groups containing a
reactive group (eSjliepoxhamomartieteapto, acryloxy, methacryloxy). [0048] 25In respect to R2 of the
polyorganosilsesquioxane resin, 50 mol% or more of R2 is preferably methyl. Also, the resin may
contain, in addiiSHiEORfRIESADAT ek iR AmBifToprdhiRo8EMbnAR GARIASIA fixeunit, or
Polyorgaot e R AT BT et (e arhlse il een

Daving a st )
polyorganasilsesquioxane esin has a num erage’ molecular weight' (M

500 @nd d9AEP wAthout a patticylsuHmaifation. This i egase in sushipsasmibsiadaerive propgFties
are particularly preferable. This number average molecular weight may, for example, be 500, 1000,
2000, 5 3a090488005180s A a060, 8000, 9000, or 10000. This number average molecular weight
may be between any two values exemplified herein. [0050] The entire surface of the silicone rubber
spherica[%ér%barticle may be uniformly coated or a part of the surface may be coated with the

The formulation amount of the silicone microparticles is, but not
particularly limited to, for example, between 0.01 parts by mass and 200 parts

15 by mass per 100 parts by mass of the (meth)acrylate ester polymer, preferably
between 0.05 parts by mass and 150 parts by mass, and more preferably
between 0.1 parts by mass and 100 parts by mass. When the formulation
amount of the silicone microparticles is too small, the die attachment film 4 is

not easily peeled from the adhesive sheet 3 after irradiation with a UV-light

20 and/or radiation. This may lead to occurrence of problems with the efficiency of
picking up the die chip 10. Furthermore, even if the pick-up can be succeeded,

a part of or whole die attachment film 4 may drop off from the die chip 10. Thus,

at the time of mounting and bonding the die chip 10 on the lead frame 11,
defects may occur. When the formulation amount of the silicone microparticles

25 is too large, the initial adhesive strength decreases. This may result in
occurrence of chip flying at the time of dicing or may peel the adhesive sheet 3
from the ring frame 7. The formulation amount of the silicone microparticles
may, for example, be 0.05, 0.1, 0.5, 1, 5, 10, 50, 100, 150, or 200 parts by mass.

This formulation amount may be between any two values exemplified herein.
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10 polyorganosilsesquioxane resin. However, when the formulation amount of the
polyorganosilsesquioxane resin is less than 1 part by mass per 100 parts by mass of the silicone
rubber spherical micropatrticle, dispersion into the adhesive becomes poor. When the formulation
amount (@61 rfsin is more than 500 parts by mass, features of the silicone rubber spherical particle
are not 1 suf?}i iently exerted. Thus, the formulation amount of the polyorganosilsesquioxane resin is

preferably betwgen 12ty dnass a0eragl parteibi: napss HefHOQ RS bméssiisisilisagiee
rubber spherical microparticles, and more preferably between 5 parts by mass and 100 parts by mass.

This fornegjatidrt @ et pehab0tharthigkmass of tHeesdidbesinerere201spheribal apenapariidelynay,
for example, be 1, 5, 10, 20, 50, 100, 150, 200, 250, 300, 350, 400, or 500 parts tg mass. This

formulatisBlefietrchysehetVeanih tio i sse i mptfiahbrdietosn @01, Ismcne Gt

Polymer> 25In grder to reduce tight attachment between the.die attachment film 4 and the.adhesive
Apchgt et chc il sda bk R G T

a siliconﬁwmyﬁ@ddOOﬁﬁlsExﬁapt %@Riﬂﬁhé‘éé_hﬁl%ﬁfé@%ﬂr fbm&ﬁ@r\iﬁ@f W%&-up
polymerizing a monomer having a vinyl group at a silicone molecular chain terminal (hereinafter,
referred tdfasiésitiyoneWtaerotioncaver'd) gex ampiedoftize pelytoer lacigee thieomispobkityerodf the
silicone macromonomer and a copolymer of a silicone macromonomer and another vinyl compound.

The silicRETHERIRBAYHINEferABiP dRaNoIS F edpTpEim At ahathemiyigPd ehoqsrgay
th loyl tyryl ta sili I in t inal. [0053 Anot inyl
(methjacy &{c%rg%!?g’ér%#{% ﬁf%i%a Ifglsélllécg‘getﬁ]eolgr%eaé ﬁg‘é?nefm‘ﬁﬁ a{ﬁg Rﬁ%%%rs‘,’fé‘

g € AVers
compound is prefera eth)acryla r monomer that has fRigh compatibi other

polymerssforpuitatechindhriapbsaiecERisdaLorbeeaasa piee BEDASE (ng bigh gompatibikty snakes
the entire adhesive homogenous. [0054] xamples of the (meth)acrylate ester monomer include

alkyl (me2hjgcBylatephybbopyal kylme thyacadat@adtitdiusegehythgxyd rhetimacrylatey anw mlues
(meth)acrylate. In order to prevent occurrence of a residual micro-glue, what is called a "PARTICLE",

hydroxy SRAHRERASScRREEhaviRY FESCTRA) hadREmrcRVRY 8RS it tARaRSESH e BRI, F0055]
Example}s)eg)lftgrc]: ealsl%le(rg% t%‘%yé)a}l%lilnec'yrgt%g‘gt% (\%%{pga%yléat%’a%@gfe size distribution as
determined by a laser diffraction and scattering method.
15 [0045]

The silicone microparticles are preferably produced by having silicone
rubber spherical microparticles coated with a polyorganosilsesquioxane resin.
Such microparticles have better dispersion in the adhesive, and are thus
preferably used.

20 [0046]

The silicone rubber spherical microparticle is a spherical silicone
microparticle having rubber elasticity, and, for example, include a spherical
silicone cured material possessing rubber elasticity and having a linear
polyorganosiloxane block in its molecular structure, the block represented by

25 the general formula (1):

(wherein R1 is a group selected from one or two or more monovalent organic
groups having a carbon number of 1 to 20, the groups selected from alkyls (e.g.,

methyl, ethyl, propyl, butyl), aryls (e.g., phenyl, tolyl), alkenyls (e.g., vinyl, allyl),

14



20 (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)acrylate [0056] 25Examp|es of the hydroxyalkyl (meth)acrylate

lude hydraxyethyl (meth t t d hyd tyl (meth t
10057)  SEARTRex e CERITEY RyAvbty (R AR B SR Dhc MURBENRIES
hydroxy é‘&%@l‘? {astone. %enaéﬁ‘l%gd}ﬁ@w (metnertaieriii=flyl), TARSilicpoeeaft

polymer is preferably a silicone graft polymer produced by polymerizing, in partlcular 5 to 95 parts by

mass of giligemecoataomngomeareadiavingacinethy agrylepbonoupiamd & tords o byaradexy a
methyl methacrylate (the sum of the silicone macromonomer and the methyl methacrylate is 100 parts

by massyehBassViagy h 20mek4 enewEekit hisuprafer ainboresiat a&kwﬁle rAeritiaisaitAdr side

chaips therepf carrying ymerlzatlon sing an |n|t|ator havm a# dro grou (?
becaguse fﬁeb%le attachmenpé §eaS|I)Ppe%?e%)¥rom the adhesw%s get which eé; tter

efficiency,pfaigking vaithe gie shiy hrticthaMeigbtiaveragemalesular Sﬁ\f%@ﬂ%@\/lw}l@ﬁhﬁ”

silicone graft polymer is not in particular limited, but Is preferably between 1000 and 50 thousand. This
15 is bedauderigesutharcasdhe, adtesives projaviies mrie pgrtctiakby prefetdbileuhiowpigitaverage
molecular weight may, for example, be 1000, 2000, 3000, 5000, 10 thousand, 20 thousand, 30
thousandeSios0RElRar . THRISHSIE ADSragEmRsEAfiReRERt Mansk DEHReARE méevaia@s

exempllf da%]egzlrrt]S{bOGOl]&O‘{rrgof par?hon anTount of th 8I|I00ne}%‘aft é)f)l mg{ rhsj %%r elxam

between y mass a y mass per parts mass of acryla gster

polymer, qygtariabybeesa A90a IS MeBIRS DANGD 2a BIITS Y, NSz RNTE M@ déefesabhnic
between 0.1 parts by mass and 10 parts by
powder, or the like.
[0047]
The polyorganosilsesquioxane resin is a resin polymer including, as a
structural unit, an organosilsesquioxane unit represented by the general

15  formula (2):

R2Si03z/2:+(2)

wherein R2 is a group selected from one or two or more monovalent organic
groups having a carbon number of 1 to 20, the groups selected from alkyls (e.g.,
methyl, ethyl, propyl, butyl), aryls (e.g., phenyl, tolyl), alkenyls (e.g., vinyl, allyl),

20 aralkyls (e.g., P-phenylethyl, p-phenylpropyl), monovalent halogenated
hydrocarbon groups (e.g., chloromethyl, 3,3,3-trifluoropropyl), and organic
groups containing a reactive group (e.g., epoxy, amino, mercapto, acryloxy,
methacryloxy).

[0048]

25 In respect to R2 of the polyorganosilsesquioxane resin, 50 mol% or more of
R2 is preferably methyl. Also, the resin may contain, in addition to the R2SiO3/2
unit, a small amount of an R2,SiO2/2 unit, an R23Si01,2 unit, or an SiOz unit to
an extent without impairing its coating characteristic.

[0049]
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mass. When the formulation amount of the silicone graft polymer is too small, 25 the die attachment
film 4 is not easily peeled from the adhesive sheet 3 after irradiation with a UV-light and/or radiation.
This may lead to occurrence of problems with the efficiency of picking up the die chip 10. In addition,
when the formﬂzlaéion(i)? e>§,ceasr§ivsr—,1‘I Stgse init(i)alaargehe%vsei r&{,trﬁg%thamz%}/ude%rgrasgvsp thé:lt %lefelliréggaom the
ring frame 7 may oc}guryc?uﬁng 8|C|ng. FhigTSmuldtion amount may, 101 exampFeﬁge 0. 6 , 6.1,
05,1, 2’\;5@1%@&](%)% %ﬁ@@ﬁw hasHREr 500 Ra{ts WG@@%R&@G&&‘%@E@X@@I%&%&H@M“GL
This formulation amount may be between any two values exemplified herein. [0061] 5 <2. Adhesive

Sheet> Thisn iadbesiesshiees Gdh prodisecithbyaddatiigapragitesies ancapmiistiateriynp 2 fandbibeludes
the substrate film 2 and an adhesive layer 1 laminated on the layer on the substrate film 2. The
adhesivelsHcR U B EbUsERgD RIS BleeiBrigRbineit skaBnlfe BE diblRy SPEReKdHRGing.

rowevers o 10, (FSfeTiSs LI AIETNE SheR) 34p IIEISHHHIR e DAF 4, A used e A DAF

) : 1 yerage
all-in-one adhésive e used for Both a step of fixing an electronic componentin a

dicing St?ﬁ&@@@&‘%é&éﬁ%@ﬁa‘?%@'%ﬁ%ér@%ﬁ%%‘l‘ﬁé@ Isadfisnmed 1400621 15 <2-1.
as a

Adhesive Layer> [0063]  The adhesive layer 1 thickness of preferably 1 um or more and more
preferablf022@) or more, in particular. In addition, the adhesive layer 1 has a thickness of preferably
100 um or less and more preferably 40 um or less, in 20 particular. When the thickness of the
adhesive layer Ifs @8 #finStHEasM &divE StiligPns Baehsiicie RHR poRAi6H aga &S

decrease at.the time of dicing. Together with th ove, the.peeling between the ring frame 7 and the
achose LA Ty SEEE I EadhioR e ind HicRTeLet (e SineCie YRt s ot Ghe

l‘i_lh@ivwfﬁﬂaﬁwlbém%ﬁ%@i%‘sﬁﬂd theoRiekaiD 4hdafents A 0estio 0B TRt SRstrate
" polyorganosilsesquioxane resin is less than 1 part by mass per 100 parts by
mass of the silicone rubber spherical microparticle, dispersion into the adhesive
becomes poor. When the formulation amount of the resin is more than 500
parts by mass, features of the silicone rubber spherical particle are not
15 sufficiently exerted. Thus, the formulation amount of the
polyorganosilsesquioxane resin is preferably between 1 part by mass and 500
parts by mass per 100 parts by mass of the silicone rubber spherical
microparticles, and more preferably between 5 parts by mass and 100 parts by
mass. This formulation amount per 100 parts by mass of the silicone rubber
20  spherical microparticle may, for example, be 1, 5, 10, 20, 50, 100, 150, 200, 250,
300, 350, 400, or 500 parts by mass. This formulation amount may be between
any two values exemplified herein.
[0051]
<1-4. Silicone Graft Polymer>
25 In order to reduce tight attachment between the die attachment film 4 and
the adhesive layer 1 and to enhance the pick-up efficiency, an adhesive of the
present invention preferably includes a silicone graft polymer.

[0052]

Except the point that the silicone graft polymer is produced by polymerizing
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A substrate film 2 preferably has a thickness of 30 um or more. More preferably, in order to prevent the
adhesive sheet from being broken at the time of stretching the adhesive sheet during the pick-up step,
the substrate film should have a thickness of 60 um or more. In addition, the thickness of the substrate
film 2 is preferably 300 um_or less and more prefera 00,um or less Q.85 to a hailclar\{epi h straeltching

bl ly 2
i ot dBaRoniet HAREC8 "Bl AR Bt SHoR AT BRN T Mo
material {oeiganseicae i cnsule wahodnd sissdampslyeieyipnessiapialteran gisaeliny

acetate copolymer, an ethylene/acrylate/acrylate ester film, an ethylene/ethyl acrylate copolymer, 10

polyethylerdplely prdpytangodyrethylehedasijiate eopohenem andme toncrie aresip thatrisprofieced
by cross-linking an ethylene/ (meth)acrylate copolymer or an ethylene/ (meth)acrylate/ (meth)acrylate

ester copdNFRELy TRAGEARERMSEH. TRBSURBAIEFIm YiEuA usemPRURd; copoiifer séficone
mulilayered fim of tese resig. LROOR] \ Rreferably e material ofthe sybstrate fim g s the
ionomer reain. It can preveﬁ{ Beclrrence of whisker ke cﬁ%ﬂlng WASIETS USEAnTonomar resin which
cross-linkganaemsnavag 39 & srétlh afmaiNlasyéaindletans sHamatRdaaiyale alkyl ester
unit by using a metal ion such as Nat, K+, and Zn2+. 20 Accordingly, the above ionomer resin is
preferablfp(0$63] among the ionomer resins. [0067]  Particularly preferably, the substrate film 2 has a
melting flow rate (MFR) of 0.5 to 6.0 g/ 10 mm pis K7210, 210C@Particularly referably, the substrate
25 film 2 is a fiiYAMAVGRG H ARG RO A LB SRt R Ad BEE HAGTIORTSIIRE B OIS [5BBE]

Examples of a procedure for molding the substrate film 2 include calenderin lding, T dig extrusion,
B P L R B RoRa P R e TR R W

an inflation metRod, and a casting me e Su IIm 2" may

antigaticRIGRIQN QRL SYFfaek 98 DRHVAYEaRESHOT b Pt abaie fiARQ agio itk &leificatien at

the time of peeling of the DAF 4. Alternatively, the antistatic agent may be made to be 5 kneaded into
the resinhBraogelesws the antistatic agent include a high-molecular-weight antistatic agent, a
low-molecular-weight antistatic agent, an electrically conductive polymer, an electrically conductive
filler, and @AR{bid ion. [0070]

Examples of the (meth)acrylate ester monomer include alkyl (meth)acrylate,
hydroxyalkyl (meth)acrylate, denatured hydroxy (meth)acrylate, and

15 (meth)acrylate. In order to prevent occurrence of a residual micro-glue, what is
called a "PARTICLE", hydroxyalkyl (meth)acrylate having reactivity or denatured
hydroxy (meth)acrylate is preferable.

[0055]
Examples of the alkyl (meth)acrylate include methyl (meth)acrylate, ethyl

20 (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)acrylate.

[0056]

25 Examples of the hydroxyalkyl (meth)acrylate include hydroxyethyl
(meth)acrylate, hydroxypropyl (meth)acrylate, and hydroxybutyl (meth)acrylate.
[0057]

Examples of the denatured hydroxy (meth)acrylate include ethylene oxide

denatured hydroxy (meth)acrylate and lactone denatured hydroxy
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10It is possible to provide, on the side opposite to the adhesive layer 1 of the substrate film 2, an
embossed surface having an average surface roughness (Ra) of between 0.3 um and 1.5 nm. By
installing the embossed surface on a machine table side of an expanding apparatus (not shown), the
substrateggllgnth gan E)aetgasily extended in an expanding step after dicing. 15[0071]  In order to
improve an ex ang%g efficiency after dicing, a lubricant can be coated to the side opposite to the
adhesive fysg|L of the substrate film 2, or the lubricant can be mixed in the resin. [0072] 20The
lubricant is not particularly limited if it is a substance capable of decreasing a frictional coefficient

between the afthessibsheegBadh g diprezpasdingferdantusiliotsh@ralt Brbmptespobthedadrizant

can include conventionally known substances such as silicone compounds (e.g., a silicone resin, a
(denatur® BRESHE ), 1B fRAFHEIEn xR Aty % Beeh alrddsilieons BBABREC AARIET

lybd . disulfide. With
po ribod BN Rofc LA

regard 1o these friction-reducing.agents lurality of the compaonents may
be mixe comp %%ﬁf}sogie %ﬁg}fﬁa@ﬁ};&e mdté) clr%%n %c?ortrtns, S thgtl?txl% p(?rf::-fér’lrablrgl ot i ie a

silicone Qﬂm%}%l(&fté flugrinedasin. [073le  siExamPIemel@sHRGESEioF p&%@c&'d@ﬁéh@lﬁé’@%ﬁwe
sheet 3 by forming the adhesive layer 1 on the substrate film 2 include a process for directly coating an
adhesiveetthecsylesteais i@ pynisirgyateatsy. sUEhaalyravurdesatdr, laastnmna doptnozybar
coater, a knife coater, or a roll coater. The adhesive may be 5 printed on the substrate film 2 by using
relief prirBiRy Pridqis BisonkeprthagapAsT fexByRPryndi <t HifsirgadercdrehrntiRy, e hge.
[0074] <2'1§t D%f: D(l,eiéat_ crrllmesr}t Filén > 1'% tl%%F 41i15a a I\{iscao S gocr)]diq 1§heet in,}(\{%icqsag eadapess(ieve or
bond is 10 MBI RIS S RIA-IKE Torm. The DAF 418 €0 meré]iaﬁy)g/a abidin a state inwhich 3 bond
or aghesiyr igiamipatethain fiusehiarppeling etonthe g ARV R AN EaLds to a
terephthalate resin, etc. The DAF 4 can transfer the bond or adhesive onto an adherend. [0075] 15A
material forttiee BiiEiémegydieoackingpomethefdin abiiyesive or bond used in general. Examples of the
material include epoxy, polyamide, acryl, polyimide, vinyl acetate, an ethylene/vinyl acetate copolymer,
an ethylé@@/ﬁ@ﬂylate ester copolymer, polyethylene, polysulfone, polyamide acid, silicone, phenol, a

rubber ponefh% fl)‘&'}glngr}?t rg\gglear eOIMln(])‘leerchnl%la \%%?éﬂ% (ﬁfv% of the silicone graft polymer is

not in particular limited, but is preferably between 1000 and 50 thousand. This

15 is because in such a case the adhesive properties are particularly preferable.
This weight average molecular weight may, for example, be 1000, 2000, 3000,
5000, 10 thousand, 20 thousand, 30 thousand, or SO thousand. This weight
average molecular weight may be between any two values exemplified herein.
[0060]

20 The formulation amount of the silicone graft polymer is, for example,
between 0.01 parts by mass and 15 parts by mass per 100 parts by mass of the
(meth)acrylate ester polymer, preferably between 0.05 parts by mass and 12.5
parts by mass, and more preferably between 0.1 parts by mass and 10 parts by
mass. When the formulation amount of the silicone graft polymer is too small,

25 the die attachment film 4 is not easily peeled from the adhesive sheet 3 after
irradiation with a UV-light and/or radiation. This may lead to occurrence of
problems with the efficiency of picking up the die chip 10. In addition, when the
formulation is excessive, the initial adhesive strength may decrease, so that

peeling from the ring frame 7 may occur during dicing. This formulation
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20[0076] The DAF 4 can use a mixture, copolymer, or laminated body of these components. In the
DAF 4, an additive may be blended depending on the need. Examples of the additive include a curing
agent, a UV-polymerization initiator, an antistatic agent, a curing accelerator, a silane-coupling agent,

e NS B LR leceen/o gy Bk campmans ot aplecess

tes ele IC’cOmponen using the adhésive shie all-m-one
adheS'Ver§5_§§t Deron @@?nﬁ%’%‘yr%ﬁf aleEsonie %P?ﬂﬁiﬁ%&lﬁéﬁ@tge%@@ﬁdﬁﬁrﬁq@@wsﬁﬂ@”9
the DAF all-in-one adhesive sheet 5 produced by laminating the DAF4 on the adhesive-coated surface
of the adfesivelahizet 3maod @t proce seusaty e aging sive shdete3 andma phfedbbackein0078] <3-1.
Process Usin% DAF All-in-one Adhesive Sheet>  As illustrated in FIGS. 1 to 4, a process for
producinH)QI@ fronic components by using a procedure utilizing the DAF all-in-one adhesive sheet 5
includes: a waferpastingstep of pasting the silicon wafer 6 on a surface of the 10 DAF 4 of the DAF
aII-iLrJiE’(-jone%dhe'g(l:\l/lgesﬁ%‘égt ;%%gfcing step of dicing the silicon wafer 6 into the die chips 10 while

keeping a statg inyuHelithe siicanivaf r@d@éel%?%% pasigd 0t AEAU-honeadaesive sheet 5;

and a pick-up step of peeling the DAF 4 from the adhesive layer 1 after the dicing step, and picking up
the die cRip dfidagethetesitthih s DBt vh tin AtlditDraridegproadbe siey Iagledd ddm dietetpomdingting
step of mounting the picked-up die chip 10 on the lead frame 11 or a circuit board. Hereinafter, the

respectivé¥tépsarifestibetl ateidtin (o791 ne) Aressstiifstep 20AMidsIepEs 8% JiFiigng by

e D R e e e

10  preferred that the adhesive sheet 3 is laminated with the DAF 4, and used as a
DAF all-in-one adhesive sheet 5 which can be used for both a step of fixing an
electronic component in a dicing step and a step of fixing the electronic
component onto a lead frame 11.
[0062]

15 <2-1. Adhesive Layer>
[0063]

The adhesive layer 1 has a thickness of preferably 1 pm or more and more
preferably 2 um or more, in particular. In addition, the adhesive layer 1 has a
thickness of preferably 100 um or less and more preferably 40 um or less, in

20 particular. When the thickness of the adhesive layer 1 is too thin, the adhesive
strength may decrease and the chip retention may also decrease at the time of
dicing. Together with the above, the peeling between the ring frame 7 and the
adhesive sheet 3 may occur. In addition, when the thickness of the adhesive
layer 1 is too thick, the adhesive strength may become too high and the pick-up

25 defects may occur.

[0064]
<2-2. Substrate Film>
A substrate film 2 preferably has a thickness of 30 ym or more. More

preferably, in order to prevent the adhesive sheet from being broken at the time
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(2) Dicing step 25This step dices the silicon wafer 6 into the die chips 10 while keeping a state in
which the silicon wafer 6 has been pasted on the DAF all-in-one adhesive sheet 5. The dicing can be
carried out by using a dicing blade 8. The adhesive sheet 3 is superior in chip retention before

irradiation Wi \/-light.and/qr radiation. Accordingly, peeling of the die chig 10 (i.e., chip flyi can
pe. suppieSLH K MRS oF SEIRg: TOGHLL ) Btk By Do R e Weke e DA TR i
adhesiveslayelid afigfethe Gigiehaled 8né0 H'ﬁk%k'lf}mﬁr@!'e PH'%&91'!16@9%&%@1%5&%58{3@@ can

be carried out specifically by, for example, the following procedure. The DAF all-in-one adhesive sheet
5 is irradstdd twiheafilivi- gty pnefferabtiiadion (nat shbews) dnodhrihersytistfate filin 2080deniNexiedse DAF
all-in-one adhesive sheet 5 is extended radially to broaden a space between the die chips 10. Then,
the die cBip 28 1855sNedhig sTH BBy ARiHE aHe Hake (iBEsAbWHIC KRIng dhth AAIRESINE chip
10 isssuckﬁcei%si lanvzﬁil%gmic%l_lat ogfeir tweezers (not shown), etc., and peeling is carried out
between The a eRdResive aﬁe’r 1. Finally, the die chip 10 attached to the DAF 4 is picked
up. A lighg e for the UV-light and/or radiation can use one which is publicly known. Examples of
the 15 UV-light source include a low-pressure mercury lamp, a high-pressure mercury lamp, an

ultrahigh-presfixemelesiryflampaaedal fetdHeakbddkmyteThmadliatiohiple fecdiphyreyhplbsrade,
electron beam, a ray, f3 ray, or y ray. [0082] By being irradiated with a UV-light and/or radiation, vinyl

groups WRARA I $RS e ciifd &P B {sHGund MtludE AR /AHRFSIVeASSERLE caRMROMERE 0 féthh a

three-dimensional netwark, thereby decreasing.the adhesi trength of the adhesive layer 1. Before
AR ST e dopici i e e e eTes it o
the chesiye v drivasc ahdpfikahasiver el o ferahe dupdigiaenia Ak g aidier 25
radiation, the above results in a decrease in the adhesive strength of the adhesive layer 1.
Accordinghgipeélatyi bginmbnabe die attechinekidignad atdyttenadmsitie) Eyerldtbesapodgreasygrwhich

can improve the efficiency of picking up the die chip 10. [0083] (4) Die-chip-mounting step _ This step
mounts tAE §iawipe0(BeitHag v ate Bme hirrindatad$tameCPLLImsT e S Ere £ignsdald@and

the die chip 10, 40d Ineleagiame 14,6F Atk RRRLC &5 BRIRRNSH Rl O P AR AP Prcse
11-mounted die chip IS made

resins.
15 [0066]

Preferably, the material of the substrate film 2 is the ionomer resin. It can
prevent occurrence of whisker-like cutting waste to use an ionomer resin which
cross-links a copolymer having an ethylene unit, a (meth)acrylate unit, and a
(meth)acrylate alkyl ester unit by using a metal ion such as Na*, K*, and Zn2*.

20  Accordingly, the above ionomer resin is preferably used among the ionomer
resins.
[0067]
Particularly preferably, the substrate film 2 has a melting flow rate (MFR) of
0.5 to 6.0 g/10 min (JIS K7210, 210°C). Particularly preferably, the substrate
25 film 2 is a film having a melting point of between 80 and 98°C and containing a
Zn?* ion.
[0068]
Examples of a procedure for molding the substrate film 2 include

calendering molding, T die extrusion, an inflation method, and a casting method.
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5 to be molded using a resin (not shown). Instead of the lead frame 11, a circuit board, etc., on which a
circuit pattern is formed can be used. Use of the DAF all-in-one adhesive sheet 5 reduces
contamination due to a residual micro-glue of the DAF 4. Accordingly, when the die chip 10 attached to
the DAF qu?unted on the lead frame 11 and is heated to perform bonding, occurrence of 10 poor
bonding due t0'the contamination can be suppressed. [0084] <3-2. Process Using Adhesive Sheet and
Paste Bond> ThAsdeqrked ﬂi’bﬁ{eieﬁﬁié!ﬁ RGRed Wi‘ﬂh%ﬁ@?ﬁ%&@ﬁ@@@é&%’@rﬁ@@g Qéface
components by using a procedure utilizing the adhesive sheet 3 without the DAF 15 includes: a
coating ste@tht shofauck sfafddtnguebwhaltefacksisocoh shie Sililook wlater &iwith @npastdbdnc & od
semi-curing step (not shown) of heating the paste bond 4 and causing the bond to be semi-cured like a
sheet to REFRNBHGHdtBeRATTed laydltaraaiiing she anbstatis sesMg MRb AR Sftcifel fayer
4 of the silicon wafet 6 on the adhesive layer 1 of the adhesive sheet. 3: a dicing step 20 (FIG. 2) of
iyt S B i SRS 10 RS ing s e A e SR s e e Been
pasted Olﬁ?ﬁ]@%ﬁ@é@él‘ﬁ&l}@@lﬁ; ﬁ@ﬁﬁﬂ?&‘é@eﬁ?,pa('fd@%)&&@ﬁ?éjﬁ&z@i%l%ﬁ%ﬁ%@tw @gfbi%{er 4
from the adhesive layer 1 after the dicing, and picking up the die chip 10 and the bond semi-cured
layer 4 attachkat toicabhckeidd ut the delghipetPaim abiditionathe procksstimayfi2lemelodeaa liquid
die-chip-mounting step of mounting the picked-up die chip 10 on the lead frame 11 or a circuit board.
[0085] 10Fhe bond semi-cured layer 4 has a function similar to that of the DAF 4 described above.
Accordir:ﬁ%ﬁ) onfiguration similar to FIG. 1 is achieved by pasting the silicon wafer 6 on which the
bond semi-cured layer 4 is formed onto the adhesive sheet 3 including the adhesive layer 1 and the
subgrate film & wdils,gaking:a seeaeibawas ek ecsathlayenangvibeadhesive layer 1.
Then, in a manner similar to the case of using the DAF 4, the dicing 5 blade 8 can be used for dicing.
After thatufhes tietehipmtachncin s behd gefaceradiagencavde geckedfagemougtedeass ttikalead
frame 11 or a circuit board, and heat-bonded. [0086] The paste bond is heat curable. Except this point,

example®bhfbssdt 19 BoHTintkde be B mBNrdsErRIEBE fibe SERPAnRacetsieCanon a
thylene/yj ta thylene/acrylate est | lyamide. polvethvleng,
ethylenelviny} ace %a%fe‘?%? U a”% ggggq@%ﬁ%@gr%sg eesf %‘{89 é’fgq%{érrﬁ;o a@éu%%%g&*}ﬁe”

1 €
polysulfone, epoxy, polyimide, potf‘yam nol, a ru ymer, a fluorine rubber

polymer, &ii¢ BflHQENS EagiEn ROBTH kaf\ecpraing i this pragessiriigs the silicon wafer 6 is diced, the
adhesive sheet 3 is irradiated with a UV-light and/or radiation (not shown) from the substrate film 2
side5Du¢07Thik, the die chip 10 can be easily picked up while keeping a state in which the bond
semi-cured layer 4 is attached to the backside of the die chip 10. Furthermore, the die chip 10 is
mounted and BBrIEEbhaHEprove an expanding efficiency after dicing, a lubricant can be
coated to the side opposite to the adhesive layer 1 of the substrate film 2, or the
lubricant can be mixed in the resin.
[0072]

20 The lubricant is not particularly limited if it is a substance capable of
decreasing a frictional coefficient between the adhesive sheet 3 and the
expanding apparatus (not shown). Examples of the lubricant can include
conventionally known substances such as silicone compounds (e.g., a silicone
resin, a (denatured) silicone oil), a fluorine resin, hexagonal crystal boron nitride,

25 carbon black, and molybdenum disulfide. With regard to these
friction-reducing agents, a plurality of the components may be mixed.
Electronic components are manufactured in a clean room, so that it is preferable

to use a silicone compound or a fluorine resin.

[0073]
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20 lead frame 11, etc., as it is. Moreover, according to this process, contamination of the bond
semi-cured layer 4 by the adhesive layer 1 is reduced. Thus, when the die chip 10 attached to the
bond semi-cured layer 4 is mounted on the lead frame 11 and is heated to perform bonding,

occurrence of poor bonding.due to the contamination can.be s resse%)ZSO 8 Last, tf}1
o bodmeants B B A B O e i SRR el 1% foriie e

just exampigg g/t e AMVSALUQTL S NI AMS CORHAWIRTIL T SRas e dhe algueseahdlsmbe
adopted. [0089] or example, the silicon wafer 6 may employ a wafer made of another material

(e.g., a Gathesifar)ok vdrefeuibetvattefiiade bffansther materialk; theddicay dlgdevdiseitaizeeior autting
the wafer is used, and the same process for processing a wafer as in the above embodiment can be
implemeRREIAMRARAEEa S ATFORE e fekieinCastehe AR dRIb RAREET EXAVPREepigoanay be

Hereinafter, the present invention is further d ribed by referring to 10 Examples. Eirst, a.material for
o s S it R B e ot

sheet is %%ﬁ%%?ﬂpﬁ@z?ﬂle@c@&?& ?6@'3@% ﬂﬂ%@%@%iﬁ?iﬁ*ﬂ ,i%ii@tﬂgihﬁ@-. Finally, the
evaluation results are discussed. [0091] 15 <1. Material> (Meth)acrylate ester polymer: a
copolym¢d@a@rfaining 54% of ethyl acrylate, 22% of butyl acrylate, and 24% of methoxyethyl acrylate,
the copolymer being obtained by emulsion.f)olymerization (a polymer product of DENKI KAGAKU
KOGYO KABuUSMI kRis et hegeighti®erage molecular weight (Mw) is 1.5 20million. [0092]

Urethane acrylate Qlj et A: an.oligomey having an,acrylate tegminal produced by reacting g trimer of
nexamethylond By atals G e T T e AT et AT B0 P e

acrylpte Zeplgamatdasameight ayarageTaelasuirravei g Kivorel a0P @ arddie the Humberiaf
acrylate functional groups of 15 (15 functional groups)(a polymer product of DENKI KAGAKU KOGYO
KABUSHiKli &A IS HANJ0093ldhesive is laminated on a film used for peeling, etc., the film
containing a polyethylene terephthalate resin, etc. The DAF 4 can transfer the
bond or adhesive onto an adherend.
[0075]

15 A material for the DAF 4 may be a component of an adhesive or bond used
in general. Examples of the material include epoxy, polyamide, acryl, polyimide,
vinyl acetate, an ethylene/vinyl acetate copolymer, an ethylene/acrylate ester
copolymer, polyethylene, polysulfone, polyamide acid, silicone, phenol, a rubber
polymer, a fluorine rubber polymer and a fluorine resin.

20 [0076]

The DAF 4 can use a mixture, copolymer, or laminated body of these
components. In the DAF 4, an additive may be blended depending on the need.
Examples of the additive include a curing agent, a UV-polymerization initiator,
an antistatic agent, a curing accelerator, a silane-coupling agent, a filler, and the

25 like.

[0077]
<3. Process for Producing Electronic Components>
Next, a process is described which produces electronic components by

using the adhesive sheet 3 or the DAF all-in-one adhesive sheet 5. For
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Urethane acrylate oligomer B: an oligomer having an acrylate terminal produced by reacting
hexamethylene diisocyanate with a poly(propylene oxide)diol terminal to yield an oligomer having an
isocyanate terminal, followed by further reacting the oligomer having an isocyanate terminal with
2-hydroxyethyl acrylate. The number average molecular weight (Mn) is 3,400, 5 and the number of
iyl g o T S R S R R R RSO
KABUSHHA KA HROU h e sRIICUIRBHCHORSYEIR AR ﬁ&”@i&%i’ﬁk@fﬁ@r@ﬁl@ pyagurcesPypeating
a silicone rubber spherical microparticle with a polyorganosilsesquioxane resin, 10 the microparticle
having andlesige-padield szefpice uof (TlypeadPs605, shartifaiusetibya Shimdetsu Ghamgicah€o.,
Ltd.). [0095] _ Silicone microparticle B: a silicone rubber spherical microparticle having an average
particle SSGFEETHHS I@M&-@Q’@%m‘é&ured by Shin-Etsu 15 Chemical Co., Ltd.) [0096]
Silicone iB article C: a silicone resin microparticle produced from a polyorganosilsesquioxane
resin, the microparticle having an average particle size of 2 um (Type KMP-590, manufactured by

Shin-Etsu $2hemipgh £ s iddZOIORR7A11- i S ilsan e grads RRIYGIRLe -hydroxyl-group-containing silicone
graft polymer produced by polymerizing 30 parts by mass of a silicone macromonomer and 70 parts by
mass of methyAsneirastyktedbyinsid @B inifiatbo haying 2pwatresy| dooupsr@ipalymger graduohod
DENKI KAGAKU KOGYO KABUSHIKI KAISHA; the 25 weight average molecular weight (Mw): 5000).
For the SARISIRORRIBRINBAIBS & SFOSRE WisCHIMGHBMERAdIMG alinEtnaBs/RINGHINE &b&Sticone

benzy! dimgihvl ketahProarchnames hiR GG GHespaUiagIvIRg RYLHRT SRaFIEIBhERSAVEAIS).
[0099] Curing agent: a trimethylol propane adduct body containing 5 1,6-hexamethylene
diisocyanvetdeipodato rtdrmel i€ ORPN ATDEWI ]| enkeefaoi e tat &l IBREN RO SREFdDANEfer 6
lNDUSTI?lzsC‘t?e"erIITp%)s'ted on the DAF all-in-one adhesive sheet 5; and a pick-up step of
peeling the DAF 4 from the adhesive layer 1 after the dicing step, and picking up
the die chip 10 together with the DAF 4. In addition, the process may include a
15 die-chip-mounting step of mounting the picked-up die chip 10 on the lead frame
11 or a circuit board.
Hereinafter, the respective steps are described in detail.
[0079]
(1) Wafer-pasting step
20 This step carries out fixing by pasting the silicon wafer 6 on a surface of the
DAF 4 of the DAF all-in-one adhesive sheet 5. In addition, it is preferable to fix
the DAF all-in-one adhesive sheet 5 to the ring frame 7.
[0080]
(2) Dicing step
25 This step dices the silicon wafer 6 into the die chips 10 while keeping a state
in which the silicon wafer 6 has been pasted on the DAF all-in-one adhesive
sheet 5. The dicing can be carried out by using a dicing blade 8. The adhesive

sheet 3 is superior in chip retention before irradiation with a UV-light and/or

radiation. Accordingly, peeling of the die chip 10 (i.e., chip flying) can be
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[0100]  Substrate film: a Zn2+-containing film including an ionomer resin containing a Zn salt of an
ethylene/methacrylate/methacrylate alkyl ester 10 copolymer as a chief component, the film having a
melting flow rate (MFR) of 1.5 g/10 mm pis K7210, 210C) and a melting point of 96C (product name:
Himilan 18%50 ganu@g&ugﬁg E%%UO?Q%I-MITSUI POLYCHEMICALS CO., LTD.) was used. [0101]
15Die attacﬁ%enstsﬁm: a film having a HickRess of 30 nm (a mixture of an epoxy resin and an acrylic
resin). [Oméf . Production of Adhesive Sheet> In accordance with the components and formulation
amounts as shown in 20 Table 1, adhesives corresponding to the respective experiment numbers in
Table 1 @r&mrkepapestdtor preparation of the respective adhesives, 3 parts by mass of a
photopolymerization initiator and 3£§[ts by mass of a curing agent, in addition to the components

indicated in TddMsIS{gBrBssiMthadd Ih Framenthredpesive Rysiubasie it A Gng s ersnsied

compound was hriefly 25 designated. For.example, when 100 paps.by mass of urethane acrylat
oo ke B A TR T0 LA e DRAE PRSI La e SRR

the ad he§i¥€cYth9aﬂ9atB§,'0'fo% S@ﬁéfﬁ}ﬂ'éf“rﬂmaﬁﬂl%ﬂ;ﬂﬁgeﬁw&%@iﬁfgphth@l@m the-adhasive
was spread so as to obtain an adhesive layer 1 having a thickness of 10 m after drying. Then, the
adhesivealdhesivevah taanibaset adilbdecslibstiate UIV-2igh vietddtferadidisitiosHeett 3 HdtenjHagrthe
DAF 4 having a thickness of 30 nm was laminated on the adhesive layer 1 of the adhesive sheet 3 to

yield the haSER#T8ke HiRedivideneNsxb[thedPLY allciadie pihesivesihy aldhdsicstishaiad
According o, e ellowing pracedyse. INRIGEUGH AR FRINERYE SfRE L RaRiS Fbaled
[0104] 1(??&%1 Xfer-pastlng gtep
10 pushed up from below by using a needle (not shown), etc. After that, the die
chip 10 is sucked using a vacuum collet or air tweezers (not shown), etc., and
peeling is carried out between the DAF 4 and the adhesive layer 1. Finally, the
die chip 10 attached to the DAF 4 is picked up. A light source for the UV-light
and/or radiation can use one which is publicly known. Examples of the
15  UV-light source include a low-pressure mercury lamp, a high-pressure mercury
lamp, an ultrahigh-pressure mercury lamp, and a metal halide lamp. The
radiation preferably employs an electron beam, o ray,  ray, or y ray.
[0082]
By being irradiated with a UV-light and/or radiation, vinyl groups within a
20 molecule of a compound included in the adhesive layer 1 can be made to form a
three-dimensional network, thereby decreasing the adhesive strength of the
adhesive layer 1. Before the irradiation with a UV-light and/or radiation, the
above can achieve excellent chip retention because the adhesive layer 1 has a
high initial adhesive strength. After the irradiation with a UV-light and/or
25 radiation, the above results in a decrease in the adhesive strength of the
adhesive layer 1. Accordingly, peeling between the die attachment film 4 and
the adhesive layer 1 becomes easy, which can improve the efficiency of picking
up the die chip 10.
[0083]
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First, the silicon wafer 6 was pasted on a surface of the DAF 4 of the DAF all-in-one adhesive sheet 5.
The silicon wafer 6 has a dummy circuit pattern thereon and has a size of 8-inch diameter x 75-nm
thickness. [0105] 15(2) Dicing step  Next, while keeping a state in which the silicon wafer 6 had
been paﬁgad[%%_thﬁiDAF all-in-one adhesive sheet 5, the silicon wafer 6 was diced into the die chips
10. tthe ﬁméoo?lé’lcmg,rfﬁe adhesive sheet 3 had a cutting depth of 30 nm. 20 The dicing was

carried out topR{gigtte Qe GRS AL HaViWip s fkiaMms MWW F 4 BABR4fednanstactyred by
DISCO Corporation, was used for a dicing apparatus. NBC-ZH2050-27HEEE, manufactured by

DISCO (drparation, VelE dsisdHer tedicaugdlidoe dideltipingcanditibres]amdef el dviso 2 STimaishape
of the dicing blade: the external diameter of 55.56 mm, the blade width of 35 nm, the internal diameter

of 19.05 RArdHs hatideapiad ofikealltingsdaad dotns binmeenéed i Grpd Bidhgdae: 80

mm/_sec, The cultti ater temperature: 25C. The,cutting, water amount: 1.Q L/min. [0106 .%LPick-up
M Rl G ol ST e ot i R A e

UV-light figm-hecsebsyrta filfar? sidecand fia diechiprdmas pickaskundegetherswity the-DAKH
The UV-irradiation was carried out using Type TUV-815US, manufactured by TOYO ADTECS CO,,
LTD., und8ricomditondat simdllsihrntiic ecahi8crdMonmt and ma Entirrddatoeaof &G0 ual/cmi2ro-glue
A the AR o Recdrdimgly, when the die chip 10" atathed to the DAF 4 is
mounted on the lead frame 11 and is heated to perform bonding, occurrence of
10  poor bonding due to the contamination can be suppressed.
[0084]
<3-2. Process Using Adhesive Sheet and Paste Bond>
As described by referring to FIGS. 1 to 4, a process for producing electronic
components by using a procedure utilizing the adhesive sheet 3 without the DAF
15 includes: a coating step (not shown) of coating a whole backside of the silicon
wafer 6 with a paste bond 4; a semi-curing step (not shown) of heating the paste
bond 4 and causing the bond to be semi-cured like a sheet to form a bond
semi-cured layer 4; a pasting step (FIG. 1) of pasting the bond semi-cured layer 4
of the silicon wafer 6 on the adhesive layer 1 of the adhesive sheet 3; a dicing step
20 (FIG. 2) of dicing the silicon wafer 6 into die chips 10 while keeping a state in
which the silicon wafer 6 has been pasted over the adhesive sheet 3; and a
pick-up step (FIG. 3) of peeling the bond semi-cured layer 4 from the adhesive
layer 1 after the dicing, and picking up the die chip 10 and the bond semi-cured
layer 4 attached to a backside of the die chip 10. In addition, the process may
25 include a die-chip-mounting step of mounting the picked-up die chip 10 on the
lead frame 11 or a circuit board.
[0085]

The bond semi-cured layer 4 has a function similar to that of the DAF 4

described above. Accordingly, a configuration similar to FIG. 1 is achieved by
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apparatus. The pick-up conditions were as follows. The pin number of the needle: 5 pins. The pin
height of the needle: 0.3 mm. The expansion length: 5 mm. 15[0107] (4) Evaluation of adhesive sheet
(4-1) Pick-up efficiency After the silicon wafer 6 was diced in accordance with the

above-mentioned conditions, the humber of.the die chips 10 picked u ether with.the DAF 4,20 was
et CHR R R DR S et T st o,

80% or nRee 2AHdessthan-2% chthedia shine Huwesablajeba pigkedHe. SuihiatAkceniable):
less than 80% of the die chips 10 were able to be picked 25 up. [0108] (4-2) Peeling of die attachment

film  Thésdiicommkaigr 8 was tdicedbietaecorddne witld therabaverace htipae chwdyt laadathleatiarehips

10 were ficked up. At that occasion, the ratio of dropping (peeling) the die attachment film 4 off the
die chip 1V&Ed evalliste B foMaaRNer ﬁ\l{mlea@1@?@1@%{%006@1%%5&%%&% the gicing

e SRS N R SRR R
10%.  semi-cured layer can be picked up, mounted on the lead frame 11 or a circuit
board, and heat-bonded.
[0086]
The paste bond is heat curable. Except this point, examples of the past

10 bond include one or a mixture selected from acryl, vinyl acetate, an
ethylene/vinyl acetate copolymer, an ethylene/acrylate ester copolymer,
polyamide, polyethylene, polysulfone, epoxy, polyimide, polyamide acid, silicone,
phenol, a rubber polymer, a fluorine rubber polymer, and a fluorine resin.
[0087]

15 According to this process, after the silicon wafer 6 is diced, the adhesive
sheet 3 is irradiated with a UV-light and/or radiation (not shown) from the
substrate film 2 side. Due to this, the die chip 10 can be easily picked up while
keeping a state in which the bond semi-cured layer 4 is attached to the backside
of the die chip 10. Furthermore, the die chip 10 is mounted and bonded on the

20 lead frame 11, etc., as itis. Moreover, according to this process, contamination
of the bond semi-cured layer 4 by the adhesive layer 1 is reduced. Thus, when
the die chip 10 attached to the bond semi-cured layer 4 is mounted on the lead
frame 11 and is heated to perform bonding, occurrence of poor bonding due to
the contamination can be suppressed.

25 [0088§]

Last, the embodiments of the present invention are mentioned by referring
to the Drawings. However, they are just examples of the present invention, and
various configurations other than the above can also be adopted.

[0089]
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C (Not Acceptable): the ratio of the drop off area of the die attachment film 4 to the area of the die chip
10 was 10% or more. [0109] [Table 1] 91.1 L1- 0014 OM 001-001- -GEV 99 90 'x3 'awe 0 9 91-1 91-
001-V OOEV 001001- OW OW 91.-01 <

For example, the silicon wafer 6 may employ a wafer made of another
material (e.g., a GaN wafer). Even for the wafer made of another material, the
dicing blade 8 suitable for cutting the wafer is used, and the same process for
processing a wafer as in the above embodiment can be implemented. In this

5 case, a similar effect can also be accomplished.

EXAMPLES
[0090]
Hereinafter, the present invention is further described by referring to
10 Examples. First, a material for an adhesive sheet used for experiments is
described. Next, a process for producing the adhesive sheet is described.
Then, a procedure for assessing the adhesive sheet is described. Finally, the
evaluation results are discussed.
[0091]
15 <1. Material>

(Meth)acrylate ester polymer: a copolymer containing 54% of ethyl acrylate,
22% of butyl acrylate, and 24% of methoxyethyl acrylate, the copolymer being
obtained by emulsion polymerization (a polymer product of DENKI KAGAKU
KOGYO KABUSHIKI KAISHA). The weight average molecular weight (Mw) is 1.5

20 million.
[0092]

Urethane acrylate oligomer A: an oligomer having an acrylate terminal
produced by reacting a trimer of hexamethylene diisocyanate (aliphatic
diisocyanate) with dipentaerythritol pentaacrylate. @ The urethane acrylate

25 oligomer has a weight average molecular weight (Mw) of 5000 and has the
number of acrylate functional groups of 15 (15 functional groups)(a polymer
product of DENKI KAGAKU KOGYO KABUSHIKI KAISHA).

[0093]

Urethane acrylate oligomer B: an oligomer having an acrylate terminal
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produced by reacting hexamethylene diisocyanate with a poly(propylene
oxide)diol terminal to yield an oligomer having an isocyanate terminal, followed
by further reacting the oligomer having an isocyanate terminal with
2-hydroxyethyl acrylate. The number average molecular weight (Mn) is 3,400,
and the number of vinyl groups is 2 per molecule (2 functional groups)(a polymer
product of DENKI KAGAKU KOGYO KABUSHIKI KAISHA).

[0094]

Silicone microparticle A: a silicone microparticle produced by coating a
silicone rubber spherical microparticle with a polyorganosilsesquioxane resin,
the microparticle having an average particle size of 2 pm (Type KMP-605,
manufactured by Shin-Etsu Chemical Co., Ltd.).

[0095]

Silicone microparticle B: a silicone rubber spherical microparticle having an
average particle size of 5 um (Type KMP-597, manufactured by Shin-Etsu
Chemical Co., Ltd.)

[0096]

Silicone microparticle C: a silicone resin microparticle produced from a
polyorganosilsesquioxane resin, the microparticle having an average particle size
of 2 um (Type KMP-590, manufactured by Shin-Etsu Chemical Co., Ltd.)

[0097]

Silicone graft polymer: a hydroxyl-group-containing silicone graft polymer
produced by polymerizing 30 parts by mass of a silicone macromonomer and 70
parts by mass of methyl methacrylate by using an initiator having 2 hydroxyl
groups (a polymer product of DENKI KAGAKU KOGYO KABUSHIKI KAISHA; the
weight average molecular weight (Mw): 5000). For the silicone macromonomer,
a silicone macromonomer having a methacryloyl group at a silicone molecular
chain terminal was used (a polymer product of DENKI KAGAKU KOGYO
KABUSHIKI KAISHA; the number average molecular weight (Mn): 1000).

[0098]
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Photopolymerization initiator: benzyl dimethyl ketal (product name:
IRGACURE 651, manufactured by Ciba Specialty Chemicals).

[0099]

Curing agent: a trimethylol propane adduct body containing
1,6-hexamethylene diisocyanate (product name: CORONATE HL, manufactured
by NIPPON POLYURETHANE INDUSTRY CO., LTD.).

[0100]

Substrate film: a Zn2*-containing film including an ionomer resin
containing a Zn salt of an ethylene/methacrylate/methacrylate alkyl ester
copolymer as a chief component, the film having a melting flow rate (MFR) of 1.5
g/10 min (JIS K7210, 210°C) and a melting point of 96°C (product name:
Himilan 1650, manufactured by DU PONT-MITSUI POLYCHEMICALS CO., LTD.)
was used.

[0101]

Die attachment film: a film having a thickness of 30 um (a mixture of an
epoxy resin and an acrylic resin).
[0102]
<2. Production of Adhesive Sheet>

In accordance with the components and formulation amounts as shown in
Table 1, adhesives corresponding to the respective experiment numbers in Table
1 were prepared. For preparation of the respective adhesives, 3 parts by mass
of a photopolymerization initiator and 3 parts by mass of a curing agent, in
addition to the components indicated in Table 1, were formulated. In Table 1,
the type and formulation amount of the formulated compound was briefly
designated. For example, when 100 parts by mass of urethane acrylate
oligomer A were formulated, the term "A100" was simply designated in an
appropriate space.

Next, the adhesive was coated on a separator film made of polyethylene

terephthalate, and the adhesive was spread so as to obtain an adhesive layer 1
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having a thickness of 10 um after drying. Then, the adhesive layer 1 was
laminated on the substrate film 2 to yield the adhesive sheet 3. After that, the
DAF 4 having a thickness of 30 um was laminated on the adhesive layer 1 of the
adhesive sheet 3 to yield the DAF all-in-one adhesive sheet 5.

[0103]

<3. Procedure for Assessing Adhesive Sheet>

According to the following procedure, the produced DAF all-in-one adhesive
sheet 5 was evaluated.
[0104]

(1) Wafer-pasting step

First, the silicon wafer 6 was pasted on a surface of the DAF 4 of the DAF
all-in-one adhesive sheet 5. The silicon wafer 6 has a dummy circuit pattern
thereon and has a size of 8-inch diameter x 75-um thickness.

[0105]
(2) Dicing step

Next, while keeping a state in which the silicon wafer 6 had been pasted on
the DAF all-in-one adhesive sheet 5, the silicon wafer 6 was diced into the die
chips 10.

At the time of dicing, the adhesive sheet 3 had a cutting depth of 30 um.
The dicing was carried out to obtain the die chips 10 having a size of 10 mm x 10
mm.

DAD341, manufactured by DISCO Corporation, was used for a dicing
apparatus. NBC-ZH2050-27HEEE, manufactured by DISCO Corporation, was
used for a dicing blade. The dicing conditions were as follows.

The shape of the dicing blade: the external diameter of 55.56 mm, the blade
width of 35 um, the internal diameter of 19.05 mm.

The rotation speed of the dicing blade: 40,000 rpm.

The feed rate of the dicing blade: 80 mm/sec.

The cutting water temperature: 25°C.
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The cutting water amount: 1.0 L/min.

[0106]
(3) Pick-up step

Then, after the dicing step, the DAF all-in-one adhesive sheet 5 was
irradiated with a UV-light from the substrate film 2 side, and the die chip 10 was
picked up together with the DAF 4.

The UV-irradiation was carried out using Type TUV-815US, manufactured
by TOYO ADTECS CO., LTD., under conditions at an illuminance of 8 mW/cm
and at an irradiance of 500 mJ/cm?.

CAP-300II, manufactured by Canon Machinery Inc., was used as a pick-up
apparatus. The pick-up conditions were as follows.

The pin number of the needle: 5 pins.

The pin height of the needle: 0.3 mm.

The expansion length: 5 mm.

[0107]
(4) Evaluation of adhesive sheet
(4-1) Pick-up efficiency

After the silicon wafer 6 was diced in accordance with the above-mentioned
conditions, the number of the die chips 10 picked up together with the DAF 4
was determined.

A (Excellent): 95% or more of the die chips 10 were able to be picked up.

B (Good): 80% or more and less than 95% of the die chips 10 were able to be
picked up.

C (Not Acceptable): less than 80% of the die chips 10 were able to be picked
up.

[0108]
(4-2) Peeling of die attachment film
The silicon wafer 6 was diced in accordance with the above-mentioned way,

and the die chips 10 were picked up. At that occasion, the ratio of dropping
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(peeling) the die attachment film 4 off the die chip 10 was evaluated as follows.
A (Excellent): the ratio of the drop off area of the die attachment film 4 to the
area of the die chip 10 was less than 5%.
B (Good): the ratio of the drop off area of the die attachment film 4 to the
5 area of the die chip 10 was 5% or more and less than 10%.
C (Not Acceptable): the ratio of the drop off area of the die attachment film 4
to the area of the die chip 10 was 10% or more.
[0109]
[Table 1]
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(Meth)acryiate  Ester Copolymer ro Urethane at Acrylate Oljapmer Ta Peeling of Die LU
Attachment Film Note [0110] <4. Discussion of experimental results>  As demonstrated in the
experimental results shown in Table 1, by use of the DAF all-in-one adhesive sheet 5 using the
adhesive CCOE? o the Pre sent |nvent|(%n it Jas easy to peel the die attachment film 4 from the
adhe5|ve<laye ?me o?ﬂ?elﬁrllc?( up opera |on In addition, the sheet was able to prevent the

die attaChmenf\gl@eﬁﬁ?ﬁﬁgfi?ﬁféﬂﬁﬁqﬁ@eeﬁlﬂié‘nmental results shown in Table 1, by use of the
DAF all-in-one adhesive sheet 5 using the adhesive according to the present
invention, it was easy to peel the die attachment film 4 from the adhesive layer 1

5 at the time of the pick-up operation. In addition, the sheet was able to prevent

the die attachment film from dropping off the chip.

34



CLAIMS 1. An adhesive, comprising: a (meth)acrylate ester polymer; a urethane acrylate
oligomer having 4 or more vinyl groups; and 5silicone microparticles. 2. The adhesive according to
Claim 1, wherein a content of the silicone microparticles is between 0.05 parts by mass and 150 parts
by mass per 100 parts by mass of the (meth)acrﬂi‘,tﬁﬁv'i§r polymer. 10 3. The adhesive according to
Claim 1, wherein a content of the urethane acrylate oligomer is between 15 parts by mass and 225
parts by mass perHiGRarts by mpssaighe (meth)acrylate ester polymer. 15 4. The adhesive
according to Claim 1, wherein a content of the silicone microparticles is between 0.1 parts by mass

and 100 parts doyrmet$y aeryl 8t paatsibpobasseof the (meth)acrylate ester polymer; and a content of
the urethane acrylate oligomer is between 20 parts by mass and 200 parts by mass. 20 5. The

adhesive accRdii§ BasiRCIy ke eligtB HiBsNERitrOFhelss ARy hiEr3pari @8 having silicone
rubbgr spheric%hr&i)cropar.tcic%lgs a{:r(%?éiaedswith a polyorganosilsesquioxane resin. 6. The adhesive
according to Claim feﬂmher gomprlsmg a silicone graft 25 polymer. 7. The adhesive according to
Claim 6, wherein a content of the silicone graft polymer is between 0.05 parts by mass and 12.5 parts
by mass per 100 parts by mass of the (meth)acrylate ester polymer. 8. An adhesive sheet,
comprisig: a Shiesteatb itiveardcording aohéiaentaykr vavingiheadtmsieem ticobrting ilitiaine 1
coated on the 5 substrate film. 9. The adhesive sheet according to Claim 8, wherein the sheet is used
for fixing BRACERRATATCOApBRENECID Q) TiRAEHh ESVE18RERBECIrRIh § RS 1149 BravAepsh AUk

attachmgjnt rfJJ%nBS I%rgg}Satoertﬁre] Rrr]r?e%ﬂgaecsw?al?é/%r'.t élrlg,g‘l&{r(ig%ss.for producing electronic ‘
components, thé’process comprising: a water-pasting step of pasting a wafer on a surface of a die
attaghment film 15 of the adhesive sheet according to Claim 10; a dicing step of dicing the wafer
pasted on the adhesive sheet into die chips;

3. The adhesive according to Claim 1, wherein a content of the urethane
acrylate oligomer is between 15 parts by mass and 225 parts by mass per 100

parts by mass of the (meth)acrylate ester polymer.

15 4. The adhesive according to Claim 1, wherein a content of the silicone
microparticles is between 0.1 parts by mass and 100 parts by mass per 100
parts by mass of the (meth)acrylate ester polymer; and a content of the urethane

acrylate oligomer is between 20 parts by mass and 200 parts by mass.

20 5. The adhesive according to Claim 1, wherein the silicone microparticles are
microparticles having silicone rubber spherical microparticles coated with a

polyorganosilsesquioxane resin.

6. The adhesive according to Claim 1, further comprising a silicone graft

25  polymer.

7. The adhesive according to Claim 6, wherein a content of the silicone graft
polymer is between 0.05 parts by mass and 12.5 parts by mass per 100 parts by

mass of the (meth)acrylate ester polymer.
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and a pick-up step of peeling the die attachment film from the adhesive layer after the dicing step,
and picking up the die chip together with the die 20 attachment film. 12. A process for producing
electronic components, the process comprising: a coating step of coating a whole backside of a wafer
with a paste bond; a semi-curing step of heating the paste bond and causing the bond to be 25
semi-cured like a sheet to form a bond semi-cured layer;  an adhesive-sheet-pasting step of pasting
the bondgemixgyregiaver o8t adiealysigies.of the adhesive sheet according to Claim 8;  a
dicing step of dicing the wafer into die chips after the adhesive-sheet-pasting step; and  a pick-up
step of peelingthe bt sefiiraureddayer from the adhesive layer after the dicing step, and picking up
the die chip together with the bond semi-cured la g

an adhesive layer having the adhesive according to Claim 1 coated on the

5 substrate film.

9. The adhesive sheet according to Claim 8, wherein the sheet is used for fixing

an electronic component.

10 10. The adhesive sheet according to Claim 8, wherein a die attachment film is

laminated on the adhesive layer.

11. A process for producing electronic components, the process comprising:
a wafer-pasting step of pasting a wafer on a surface of a die attachment film
15 of the adhesive sheet according to Claim 10;
a dicing step of dicing the wafer pasted on the adhesive sheet into die chips;
and
a pick-up step of peeling the die attachment film from the adhesive layer
after the dicing step, and picking up the die chip together with the die

20 attachment film.

12. A process for producing electronic components, the process comprising:
a coating step of coating a whole backside of a wafer with a paste bond;
a semi-curing step of heating the paste bond and causing the bond to be
25  semi-cured like a sheet to form a bond semi-cured layer;
an adhesive-sheet-pasting step of pasting the bond semi-cured layer on an
adhesive layer of the adhesive sheet according to Claim 8;
a dicing step of dicing the wafer into die chips after the

adhesive-sheet-pasting step; and
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a pick-up step of peeling the bond semi-cured layer from the adhesive layer
after the dicing step, and picking up the die chip together with the bond

semi-cured layer.
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