1 DICING DI E BONDI NG SHEET TECHNI CAL FI ELD [0001]
The present invention relates to a dicing/die bonding
sheet used in both a dicing process, in which a

sem conductor wafer is cut and separated into

sem conductor el enents, and a di e bondi ng process, in
whi ch the sem conductor elenents are bonded to
support nenbers. BACKGROUND ART [0002] In recent
years, wafer backside |am nating methods have been

widely used as a gqr:ocess for cutting and separating
(dicing) senicondd WG@?FEBQN]RHFG&E Theen produced

with a large diameter into snmaller sem conductor

el ements (sem conductor chips), and then bonding (die
bondi ng) each of thes@ECHNICARJEIRIAP el enents onto a
supﬁgré Eerrber such as a lead franme or an organic
subdPPal [0003] When a sem conductor device is

ManufaChiisert B eativalBlatba kel dging/ &l lﬁﬁ{d'l sHEéthlSS‘éd in both a

using a filmadhesive, then as shown in 3, first,
di¢ing gréddssy indwisthyea lsemigondusitertweafer oist h:z-:lt bensk ssegarated  into

sl ALk e B B ) oL Miconducto

eléB¥ el a%@théétP&?%ﬁbrﬁmeﬁﬂﬁﬁs film13, is lanminated to
the other side of the film adhesive, (3) the

sem conductor wafer is divided into individua

sem conduct or el enent ﬁf%; ﬁﬁd (4) each

i ndi vi dual sem conductor I's picked up with the
fil moadbpsi ve, bonded (di e bonded) to a support
nmenber, and then sub ected to a serles of rocesses

Sucﬂnggcgrhtey%r;,, Vg e(gf aﬁgpgp lamunat ng mgihpds ve&ﬁcpn@dely used
as%?{rﬁ s 3% 'Eu?ﬂn%anﬁe (Hfzm%?vdeﬁﬁc&&luc&&o%}ers that have

er nor e tern tlve thod”is an I ndi vi dual
befenl qmbd:.ruédngmtethoﬂrge Ialnanwtesr iinthi \simual belr SemmobldndiONg elements

met ho 1) ne film adhes els i nt,0
(sFmembeior <Biponand ( IhEaBanig vfdifiaboBiglorpssh of these
sehﬂ@oﬁd J@%Iaa@ﬁx%hvﬁoﬁt% DagRet ﬁl‘éniber sHewas b, leé’d‘@ra&@ oPfn organic

I ndi vi sem conduct or el enent produced by dicing is
substrate.

[0003]

When a semiconductor device is manufactured by a wafer backside
laminating method, using a film adhesive, then as shown in FIG. 3, first, (1) a film
adhesive 11 is laminated to the backside of a semiconductor wafer 10, and then (2)
a dicing tape 14, comprising a pressure-sensitive adhesive layer 12 disposed on a
base film 13, is laminated to the other side of the film adhesive, (3) the
semiconductor wafer is divided into individual semiconductor elements by dicing,
and (4) each individual semiconductor element is picked up with the film adhesive,
bonded (die bonded) to a support member, and then subjected to a series of
processes such as the wiring of metal wire 15, and heat curing, thereby forming a
semiconductor device 16.

[0004]

Furthermore, an alternative method is an individual film bonding method.

In this individual film bonding method, (1) a lone film adhesive is cut into



bonded (di e bonded) to the fil madhesive bonded to the
support nenber, and then subjected to a series of
processes such as the wiring of nmetal wire, and heat
curing, thereby form ng agsem conductor device.

[0005] In the wafer backside |am nating nethod

... deseri . Selw

iSSR0 B Gl AR BRI e W odiid oo

supp&seMaganBichar irlicideal semditormluctdrmekaiiani pedused hieyn dicing is
0, a_support nenber, par at e apparatus for

bonded t | a s
bonded ¢digcpanded) to e fibmsdnesiibanded th ke gember, and then
subjechi ¥ fYies (?Pﬁ]tdcg&ggfsuf:h lag‘tl?élaffﬁh%%f 9etdl WHRPAhd heat curing,

menber 1's no eeded, neaning a conventional silver
therepaSoemagse sdrhicoadpetoaidasicean be used, either as is, or

W bh %j'srrproverrents made to portions of the apparatus

sdho the addition of a hot plate. As a result,

aMANGRL walter batkaUe 1@&:%&5@&%/ &hDB@dgeséfibBE 4Hdve) because the

adhesives, wafer backside Tamnating is attracting
semicwmBictier abhfer athenfilon adbesiveetaioddidedt sémabpaeously, and a

.conpar ati.vel y. chea nuf act ur.i st 8.4 .00
somiFgRAGIT SIFReR: RATHD AR cBivg b JHerE B i linpgt member, 2
sepala$d Bpparanaf fir diskigsinderilrh aldhBsvE g dnibeh dbndbes sade individual
bondi ng steps, that is, a step for bondi ng together

sectiemeof i film aatkesive tend tsHePeitcIfINRapds BRfd nerderl.o meaging 2
conviRlioRATAIVIY AdiFe BEUI thpdr BTk NnCHe skl BRNLNES is, or with

side of "a sem con are required prior
imprbverhbfts mlady foopGtiops of uhé hpparatuspduichiasahe addfort ¢ea hot plate.
operation is still  being Films.in

ht. whi ch th
As aieaulpmongRs THa YErigl BGerb F aethodh ot filihadpesives. wafer
back iﬂ\éQEnHﬂé’tﬁé%%egtstrdfcﬁﬁ r ffsid e ibieftRerfionl 805 GnbdbaTthAA¥Rables

een propo capabl e of achieving such a

compsaragit¢llyichatp amnifaetuargrpbts, Japanese Lai d- Qpen
Pjﬁligﬁti on No. Hei 2- 32181 and Japanese Lai d- Open
PUSPPBhti on No. Hei 8-53655). [0007] Furthernore,

aANPHRNELe 98 3 b ABMAL Emip AR & BImPAERSIVeNGsiRg a wafer backside
integrated sheet in which™a filmadhesive has been

lamipating thethash becalissi twp bemdingstepsathatrs, a pieg for ppadige together
heet.. is referred,to as a diGi dj opdi :
the GI55 SBHERTF e, g s ShEaP¥e ! SfoR SHGHERhS resulting
lamiidted fAth o tROpALBHdd £ b REMEddh dueitd wgfesh@rétrequired prior to the
~_conprising a_film adhesive provided on a_ dijcing g%a?pefﬁ .
dicingettansfurthes shaplification wWidhe apsrattorcisustill Rene sanet (Films in
ichM AR e G o) | flajdiChave b
o B, ar B YL AR, OB e boe
incofpoestedriats 8 ndigle Isyadimsi kenl mrpposeaf ag fiémdicapalgesifeahjeving
such a simplification (for example, Japanese Laid-Open Publication No. Hei 2-
32181 and Japanese Laid-Open Publication No. Hei 8-536535).

[0007]

Furthermore, another possible method involves preparing an integrated
sheet in which a film adhesive has been provided on a dicing tape (hereafter, this
type of sheet is referred to as a dicing/die bonding sheet), and then laminating this
sheet to a wafer. However, with an integrated dicing/die bonding sheet
comprising a film adhesive provided on a dicing tape, because the period between

manufacture and use of the sheet, during which time the adhesive layer of the film



Is inevitably long, a problemarises in that the two
| ayers interact, neaning that during the process for
pi cki ng up individual sem conductor elements with the
film adhesive | am nated ther®to, the fil m adhesive
and the dicing tape may not separate satisf actorily

s o I e o Y NP e o tedipine sheet

is daevitdidy [lang hatprdblem arisesmirc dlnatuthe dwondeyers mtdras:i;,enheaning that

a. di¢cing tape. during dici nabl.es read ar at |,
duging the RIeRE A RiTIRE APomaRtiduslSertigondiriay ¢lghfeRioith the film
adfh'ég%tmﬁl iR £ FhilrEros ¢ TtlﬂnVa‘?ih%Qﬁ%Sdn\iethl:QM@lhg%ﬁé Hthy not separate
pi ckup, whi ¢h the adhesive |ayer

sakafaCMra]o't ory adhesiveness as a die bondi ng rraterl al .
[0009] According to the present invention, there is
provi ded a dicing/die bonding sheet conprising a

pressur e-sensi ti $MMERYVOF TE TNAENAIONdhesi ve
Iayer formed, in that order, on a base film wherein
sai d9BP8ksur e- sensi tive adhesi ve | ayer conprises a

oSl AR PSR s i o

bev Binvi@atdd b 2 demﬁ@mamﬂoﬂm/\a'tfﬂgami weed) lak eaﬂmmgeape durmg dicing,
npl ecul ar wei ght of 300 000 tg 1, OO 000, &1 h i
enaplest TodY SRRFRIOM of HftesHTBICORAUGtPH f %m@%aa thé  adhesive layer

fr&x‘ﬁn%lllec‘tﬂr@ al‘?é s@ﬂélwvéogd’l?é%ﬁteeq%yéfehﬁﬁhge fc‘k‘hﬁaligﬂh){ﬁiewhlch the

resins, epoxy resins sai d adhesive | ayer
adctmmmensw leas sapiofagtorysidhegiapness ashredis honding natgnigl.

Qp% Eydroxyl equi val ent of at least 150 g/eq., an
epo 8? up-contai ning acrylic copolyner (c),

ConpAt&irathd fcpfﬁeopl'_%sEﬁ’t fiXeeRMonethé iOpraNived @thmg/dle bonding
acrylate or glycidyl net hacryl ate, and with _a wei

shavtet@lggrlmlgea:meaaumeghttIV@faddmeSIIVGanger argoapedhesiye 1%yﬂr formed,
curi accel erator (e). Furthernore,
eth'BL ' ‘%ds g’f‘s? ﬁémp?@ggfﬂf‘ invention also relate to
t he @V @resdufd-besilice badkésige shaek, cwhgfrmen taheccghpsmd (A)
transition tenperature of the_ _conpound

contpiaftg intrame levolar: dptionrgriable farbon- %.%@Hw’%& with an
o BARCHE D3RR ARGHE! SRR, BB BIcr weight of
301)‘ owmetoco;mowm (aRd ias lewdtt bnen canrpongd (Bblsermcte(d 9 a group
cons1st1ng of polyisocyanates, melamine-formaldehyde resins, and epoxy resins,
and

said adhesive layer comprises an epoxy resin (a), a phenolic resin (b) with a
hydroxy! equivalent of at least 150 g/eq., an epoxy group-containing acrylic
copolymer (c), comprising from 0.5 to 6% by weight of glycidyl acrylate or
glycidyl methacrylate, and with a weight average molecular weight of at least
100,000, a filler (d), and a curing accelerator (e).

Furthermore, embodiments of the present invention also relate to the above
dicing/die bonding sheet, wherein the glass transition temperature of the
compound (A) is within a range from -70°C to 0°C.

Furthermore, embodiments of the present invention also relate to the above

dicing/die bonding sheet, wherein the hydroxyl value of the compound (A) is

within a range from 5 to 100.



In addition, enbodi ments of the present invention also
relate to the above dicing/die bonding sheet, wherein
the acid value of the conpound (A) is within a range
fromO0.5 to 30. Furthernoreq, enbodi nents of the

present invention also relate to the above dicing/die

b ' r

cgﬁ%élﬁn dg'r? @%bodﬂ?en?%gﬁ ttllglee Pgén/sgfépwen\ﬁ osqgal% to thei'] above
dicing@iié¢l bvallhg sieey Whemrim tiicangd Yalaenod the bom@ﬁundl rqA) is within a

addltlon enbodi nents of the present invention also
range pgt 85t 3the above di ci ng/ di e bonding sheet, wherein

i f v

ﬁe%o%l 1 ?%S%ﬁ%c@ﬁegm oflhe ne}%‘%;(&ﬁq}'ﬁeﬁ alleslfag')e%atg@@l thd'8bove
dicmgphe(ybcgidmg)-shemt\ahmeng th@rkwldrmsdopdhyntﬂi tl(e:):om:pound (A) is
nara

withig otpnge From ity 1LF 4R ¢he adidhealie iy ¥t e from 3% 30

' rn{ &Rl @6, aérﬁeodlﬁ{éi\&éa of hé lib?es%ﬂ@‘z’@ven@i‘oﬁ' 4196 deRtd e dhdgbove
sheet, wherein the phenoliC resin isre resented

dicingidia bogding shedtomingrein (ifthe @pmmmwe@ktl of thy gwn;ew (a)
(I th
and Bebnfydiy oFORERD, RGBT ) By S68LPEE: RS Seh s

conta@ﬁi@l@ actyBé bapsmn&fray Rs ermzdanciieg takkylio JU/OUE Within ha@ange
10 carbon atons, a cyclic aIkyI group, an aral kyl

fromgj}%pplan al kenyl group, a hydroxyl group, an aryl
Fg.llllﬁ‘lfn%ror@ b SARTEnN ?mhéqp{eggﬂteiﬁggﬁlioﬁgwg%?ﬁ@ o th@Tbove
1to 3, and mrepresents am integer from S)
dicingldit hesiding, steghodiheesih sthef phbmaolm asgint (b)nientpesentedoby a
relate to _the above dicing/die bonding sheet, wherein
genera) forprladdl particle diameter of the filler (d) is
within a range from0.005 mto 0.1 m Furthernore,
e@rbdi mrents of the QHegent invention aI doHrel ate to

t bove i ci ng/ ondi ng _sheet, s eln t he
5 ; L6 g
odi nén ofé esent tlon al%e reI ateIt)o
( E{e bove dicin ' qpdi ng sheet erein the
c oq

i ng accel erat Te) is an inmdaz "5 The present
di sclosure relates to subject matter contained in

Jdpanekse

(wherein, the groups R' may be the same or different, and each represents a

hydrogen atom, a straight chain or branched alkyl group of 1 to 10 carbon atoms, a
cyclic alkyl group, an aralkyl group, an alkenyl group, a hydroxyl group, an aryl
group, or a halogen atom, n represents an integer from 1 to 3, and m represents an
integer from 0 to 50).

Furthermore, embodiments of the present invention also relate to the above
dicing/die bonding sheet, wherein the average particle diameter of the filler (d) is
within a range from 0.005 pm to 0.1 pm.

Furthermore, embodiments of the present invention also relate to the above
dicing/die bonding sheet, wherein the filler (d) is a silica filler.

In addition, embodiments of the present invention also relate to the above

dicing/die bonding sheet, wherein the curing accelerator (e) is an imidazole.



Pat ent Application No. 2004-72528, filed on March 15,

2004, the disclosure of which is expressly

i ncorporated herein by reference inits entirety.

BRI EF DESCRI PTION OF THE DRAWNGS [0011]] FIG 1l is a

cross-sectional schematic illustration of a dicing/die

bon.dl*l'fég é‘é%ﬁ?tdlgélog P t% nLo sﬂpfe'a @Fttell: lcGntaindd it Japanese

seri'es Cross-sec ona C ustrations
Pasémv\Apgheatuﬁﬁm@ @(}ﬁat—m&fﬁledl oy Madhcl 192004 thendisclgsure of

sheet of t resent vent FIG 3 is a. Seﬁrl es of

WIEFBé%%%‘@F? Bﬁ ?0@8%% PEeIL | wsfqraweowsﬁ%ﬁ%w

conventional method of manufacturing a sem conduct or
devi ce. BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
[0012] As shBRIEFDESCRIRTIGNIDEITHE HRANGMNGRg sheet
1 of bg present invention conprises a structure in
H Ebressure sensitive adhesive |ayer 3 and an

adhqqc,vel li@eErods-Ab&tid0 VicHehatic NlkuBRhtiOh AT a d¥€ingfHe bonding
surface of a base film4. Each of the layers may be

shpeteaf the tpsesend invpationni ned shape in accordance with the
pr ocf,q?se% & a a?&%ﬁagf rgsc'segectl%%gl aﬁcgg%géc Lfrﬂé‘{/g.halé@h? Igshowing a

is no

safiphé &fﬂthdchef asing d/ieldga&ﬁrbcﬁﬂﬁﬁg)shetdn @f the present invention.
pressure-sensitive adhesive |ayer._ Further

di cif§r d? eisbanthriey ghewpsectional, sshemptic n\}g\%frﬁﬁﬂns rﬁ&;?wmg a
coffefiind Be/RE8 L AN AN SHREBRNG Y 00 Es 1o &
descrl pti on of each of the features of a dicing/die

<Pr escu BERTARIRE FORICRRBY N R e iV prony

bondphpgzpheet of the present invention, the pressure-
sensitive adhesive layer is fornmed from an

acr yA$ showsdu PiGesk e dicirgidia bvedlnaoﬁhégt Veofciberesgnignvention

a co oun cont i nt ranpl ecul ar
oot snidibe. 28 uBIrRuAopteR bR oS Yen bapesiph k&3 and an
adhaive 18¥er(2 ard ﬁro’&@decﬁfiﬁ thit drdeBloiie st Mdlbadd) film 4. Each
sel ected from a rou&tcony sting of polyisocyanates

ofpihtealayises Bnay denblegbhyees msedeiermiagd sPgyin aggordance with the
prgkéé Ses opgalpiagfa%s PE‘%H a&ndh? co(rglf Bim, Wh gﬁt@%) sthHtm the figure,

SHEH ravi o on? Zed radiati o

map aldd Bt E;ﬂbfrtaledhea]mmedtaﬁ&éﬂdheswe layer and/or the pressure-sensuwe
adhesive layer. Furthermore, a dicing/die bonding sheet of the present invention
may be cut for each individual semiconductor wafer, or may be provided as a long
rolled sheet. As follows is a description of each of the features of a dicing/die
bonding sheet of the present invention.

[0013]
<Pressure-Sensitive Adhesive Layer>

In a dicing/die bonding sheet of the present invention, the pressure-
sensitive adhesive layer is formed from an acrylic-based pressure-sensitive
adhesive comprising a compound (A), containing intramolecular, radiation curable
carbon-carbon double bonds with an iodine value of 0.5 to 20, and at least one

compound (B) selected from a group consisting of polyisocyanates, melamine-



First is a description of the conmpound (A), which
represents one of the main conponents of the
pressure-sensitive adhesive layer. In the present

i nvention, the quantity of gadiation curable

car bon-car bon doubl e bonds contained wthin the '

c odnd. (A, _as_an_iodine u .S, IyRi I el hin .
form§fRPRINE FospilapBoerthy' BRI 1By T ek YBpFRlgy hirg6 cither
light 5Q¢ch B altkaviglet Might ! diciohixtdadiationesuch agtanl dédtordbam.

enabl es a reduction in adhesion to be achi eved
f dPP&M ng i rradiation, while provided the iodine

V%lii"set iissa %smét?oﬁ rb‘”fnténﬁocorhgﬁ?%ci KJ%%: %i&f represents one of the

pressure-sensitive adhesiv ng 1rradiation
mainr epnipdaest ioff dot grryssuacrdenmsitiae | sdlesiver Yapgaci hy than present

. _be achi eved betyween el enents foll ow st.r et chi ng, :

mvemitﬂg WRBH %ﬂ?ﬁ%@%{mfekfﬁ CHbogiE 4 H@g%eih&vgis dgatained

withinOth? Qehindr ﬁﬂ,(ﬁg dnnidditee LARECis §pad Ny Wwihi®h range from 0.5
I ndi vidual el ements can be suppréssed.” I n addition,

to 20; hed quefeoably from 0.84el10. | Ensurig that seliodineyabrei igratjleast 0.5

i mpl e. 015 The .above .co und .( referably..has ..
onabfgsoRa G gc 1 (AR BApES v rEntateen NG Fan g SBGR: waite
providédGht Qodie vaAMSE RVE nitRE ¢hat 20 ethabllvidithy I the @edsare-sensitive

-28C. Provided the glass transition tenperature

adhegierfellpwing irapdigtignremains wdishactay) apd a sappfaciery spacing can
i.ghe he. h [.esd ] '

be aqHi R brtb/lEn RhohEIMORRGE afirchliRPRANE TS Blibhinat can

arisesdiiriisd pidkapyduans apdawtioesionhia thel lntagesrecognitiom dhamdividual
0C, a satisfactory _shatter prevention e{&gct c%an b%i

elemgpli eanche SEPPIASER 4N addHIan. B RounpInda(4hfteplt s stabje, and

prodﬁami %ltn%) e. [0016] Al though the aforenentioned
conpoun X? can be produced by any appropriate

ng0los] one suitable exanple involves the reaction of

o T hRoHa captrdings 83 Repirofchés '€ i pfighon’ itperature
withfnaéikﬁ{é&ﬁoﬁyrﬂbbet_&@@a%dcaremﬂo&?ﬁwf&abwﬁ%nan@wJ &0-28°C.

containing functional groups, w a conpound ((2)) )
Provigedt thienglags éransition smperatuse therspiibt,caleg abbraviatedgps Tg) is -

.M th these functional gr S, 017 A e
70°CYog et e BE A Bhero A sormBpied 1t ive NGRS hops eenerated
durirU (a8 i8ti6A11D @atis@etdi9N afl@ Yhbeideants alde @ hermore than 0°C, a
functional groups can_be obtained by 7 cqpolynerizi

satis fachyyovhatter (Pryventictoptfastneaiy be achinvadi on digedisiaments Tormed
on s LG Pl ik Donc, such o5 an o ccryiate

[0016]

Although the aforementioned compound (A) can be produced by any
appropriate method, one suitable example involves the reaction of a compound
((1)) such as an acrylic-based copolymer or a methacrylic-based copolymer,
containing radiation curable carbon-carbon double bonds and also containing
functional groups, with a compound ((2)) containing a functional group capable of
reacting with these functional groups.

[0017]

Of these reactants, the compound ((1)) containing radiation curable carbon-

carbon double bonds and other functional groups can be obtained by



((1)-2) containing the functional group. [0018]

Exanpl es of the nmononmer ((1)-1) include nononers of 6
to 12 carbon atons such as hexyl acrylate, n-octyl
acrylate, isooctyl acrylate, 2-ethyl hexyl acrylate,
dodecyl acryl ate, and decyl acryl ate, and nononers of

| |
coRglarrxtx?ér?zmg F'I:’c{no%‘? ;%@&aﬁgﬁg{ gﬁ'agﬁﬁ&?ﬂ cn.g'ggx% @:%rﬁf)n—carbon
doabte HEM’Lyduothsyhlathyl mrmtd onan talleylcmetaspdacd, Wgth a monomer

met hacryl ates of the above conpounds. [0019] The
((1at yeantpmang thepncpnglg’98R- at ons within the nononer
((1)[é the lower the glass transition tenperature
wi | I" becone, thus enabling a conpound with the
demEmﬂn]gbascﬂ‘ threanminbineen (@)ri¢riatlnde monbmeps edudd. 12 carbon

Furth t th bi
S | B8 B heaE g stk ot b dipaerd gyl Pélnyinexy
acwlat%s'&ddesyxt seﬂgzﬁ{t@t HAE deb PMadiA A6 UbRd mcaﬁérscanﬁ@ume than 5

cont ai ni ng” a carbon- carbon doubl'e bond, such as V|n¥
catlzast atans sugh e&sepemiwl acrylatenin-buiyd, acrulnte isebutyl acrylate, ethyl

bl.ended t ded t
s 5 FREE, g e For P pltnagpype of e
ab@fvetcbﬁlpmn@ﬁfer ((1)-1). [0020] Exanples of the

functional group within the nononer ((1)-2) include a

car H82Y?] gr oup, hydroxyl group, amino group, cyclic
aci drl?e”@g ?ﬁf HyBithr GPOEPon HBHR wilk w%lﬂ ?fg%@gx?&rﬁer ((1)-1), the

group IC exanples 0 he "non .
loWwRe kh&jglasﬁﬁfaﬁkﬂtmnaemcrmmm ltbd:o‘me,dlhds enabliregra compound with

acjd, itaconic acid, fumaric acid, thlch acid, .
tho ﬁygp@)g&aaqsktyqns%?%ﬁgpggratxgeﬁyol?eogvzghu@& urthermore, in order to
n{%&l}‘é‘cﬁ lﬁ'isec?bﬁﬁiry&ﬂ r}fggﬁﬁ?%ﬂdtﬁ{ﬁ%e Qc)’c‘?r@' other than the glass

nomet acryl ates ol acryl am de,
tr:msiﬂlmi ctbmpbfeﬂurwllam dmlealllaylwaghbmmpounds containing a carbon-

e S BOELes SLUBR Sele SSHEE  on i b

bl@ Wlﬁlethe mmrc pa@maaltﬂe ufaﬁﬂw lagoURBY €6 intlere than 5% by
ali ¢ anhydride, gl ycidyl acrg ate, glycidyl
T

wwghhaﬁtlyd e, Wallghybf Qieympdymeé(ﬂ 1). and pol yi socyanat e

”ﬁ‘bﬁﬁﬂi in which a portion of the isocyanate groups
v rgone urethanization with a nononer

cont Bk 4ih pigs oMyl Guadticdad Yoo waitkiar Wﬁior@mp((l)\-ﬁd iaclude a
c B aron Cllljrc?r?)lxel I(':Oelllr b%lqnggr ?‘gl? dco% ic ac1 h d8r1de TOUp, €poX
arbogil]group, hy yl group, group, cy Y group, €poxy
group, or isocyanate group. Specific examples of the monomer ((1)-2) include
acrylic acid, methacrylic acid, cinnamic acid, itaconic acid, fumaric acid, phthalic
acid, 2-hydroxyalkyl acrylates, 2-hydroxyalkyl methacrylates, glycol
monoacrylates,  glycol  monomethacrylates,  N-methylolacrylamide,  N-
methylolmethacrylamide, allyl alcohol, N-alkylaminoethyl acrylates, N-
alkylaminoethyl methacrylates, acrylamides, methacrylamides, maleic anhydride,
itaconic anhydride, fumaric anhydride, phthalic anhydride, glycidyl acrylate,
glycidyl methacrylate, allyl glycidyl ether, and polyisocyanate compounds in
which a portion of the isocyanate groups have undergone urethanization with a

monomer containing a hydroxyl group or a carboxyl group, and a radiation curable

carbon-carbon double bond.



In the conpound ((2)), exanples of the functional
group i nclude a hydroxyl group, epoxy group, or
i socyanate group or the like in those cases where the
functional group of the compound ((1)), that is, the
functional group of the nononer ((1)-2), is a
c bﬁggyl group or a cyclic acid anhydride group, a
03 [ aci d anhydri de group or isocyanate group or
t e thé kemipouhd ¢6B) casmplel of ehd fimctional gircmpeilncgrdewh}adroxyl
the nononmer ((1)-2) is a hydroxyL roup, ﬂ %
groupyy strgromoeyamm@ﬁeo&@u@r of fihe lfiec Ui 1hpse, Sases where the
functM}ﬁfl ngltokﬁﬁ bENRk! odia on%cpl{gw tﬁ:ﬂexs r@ﬁoﬁﬁ{ct{oﬁﬁi oél)uf) Sof the
an no group, or a carboxyl group, cyclic acl
moncanhyt(rl){fe, igy e cuapboxyl gnupoorga @wphoractmanhyd(red& groumpsecyclic

the f |
e RS S RS rod H p BEEE T p s
funct‘i&?al%}ﬂﬁ JTARBAHBASMBF 68 ?fﬁ)qg 2ROYDxF5 ]gwlafrihépoxy group or

exanpl es of the nononer [ 0022
isocyapaiet gerupbet wbenlikadn ctbm@ﬂ@m( where ahgl fupetienaipgronn of the

mat erial that satlsfl h
mondih& 16172), A4 2fnp tplp B poefPelicBioly Bt tfi annyariae
group) &SHRind SRt diotheOdlte et dusadwhyrel tha\fungtiGwilgroup of the
residual unreacted functional groups. [0023] _In the

mon@yﬁrt HELI-3) OF eMecRAH STEHPI oreRFCiliemBtamplen) incligenihessame
com;{ooﬁmﬁg s 95{%5?ed WARNG dsg%?iﬁépe&aﬁn 195 ?ﬂ?%ﬁoﬁ@ﬁﬁ? ene

i'on I's con
quﬁnﬂl zation | ncI ude ket ones, est ers, al cohols, and

t | f thes d
o oo B Sieet LS LY b L %Simmaeng (@) s
mateﬂ%’ ot tisRES tﬁe {0 Falue 8P ﬁ:@drtoﬁrllg%e &iﬁ?ﬁbt@ﬁstics prescribed

uene, ethyl acetate, isopropyl alcohol benzene,
by tlmatplnydentelhl\rwm:ve:,anebmmrodmadobgl leayingc sowaeresidval unreacted
et hyl ketone, are preferred. The

f““"B%‘F"grEéPPESatl on initiator generally uses a radical

oqQ ggg%or and exanpl es include azobis-based
initiators such as a a '-azobisisobutyronitrile, and

orlgathﬁcsypﬁre@;a ofethsaaferementionedotompentid G4), 5 s of suitable

orgaﬁﬁ[]gogv?%ﬁs éogn{hggg oraggs b &ggttﬁg rgﬁ%tlcg% 1P%|o¥g‘ua?étl&§a£§ qn olutlon

polySiesizhgén lﬁalua@ulkétbnml@nérscamoﬂaelsgrmﬂmﬁdnhyc adlmts n@d of
t he polynerization tenperature and the iigen zat.ion
thesg, i Wipicalngeed melvymty dgn| aeryhgrbaped Mol WBEIhr grioilipgepoint

W1thlﬁ3$ rarde ﬁ‘EfnC@@'i N28'c Cﬂfﬁ% tBﬁIJn@?Q!h‘}ﬁ ag&a&aﬁﬁﬂr Fyl alcohol,

I'sS pre erreo’ eaction’is
benzkne Sﬁbiﬂntyl Oﬁll@wlyemﬂhglad:elh:mpl\&m dccm;ae,aarxbmbél}dmhiyjdt@dne, are

pref%l?elcg gsﬁ%gbkﬁgéfg{%ﬁ’g\'e ;@ﬁg}%ﬁg‘?@?ﬁly uses p0| radica r1I égl{ergt%r and
examples include azobis-based initiators such as a ,a '-azobisisobutyronitrile, and

organic peroxide-based initiators such as benzoyl peroxide. If required, a catalyst
or polymerization inhibitor can also be added, and a compound (A) of the desired
molecular weight can be produced by adjusting the polymerization temperature
and the polymerization time. In terms of regulating the molecular weight, the use
of mercaptan or carbon tetrachloride-based solvents is preferred. This reaction is
not limited to solution polymerization, and may also be conducted using a

different method such as bulk polymerization or suspension polymerization.



[0024] The conpound (A) can be obtained in the manner

descri bed above. In the present invention, the

nol ecul ar wei ght of the conmpound (A) is preferably

within a range from 300,000 g0 1,000, 000. At

nDIecuIar wei ghts | ess than 300,000, the cohesive

str gglnparted by the irradiati on decreases, which
eas

i nc the 1likelihood of elenent displacenent when
t he ™af esmpsourt ¢AY canhd cstammeduaethé rmgmerrdeeaghéd abowe. In the
problens. In order tQ better event this el ement

pf%ﬁ%ll%m the molesilppugial o rﬁom@%ﬁe@r u?fff'ferably within
a fla?lgsg?égggifocgg%&@ﬁ odd,0bhe A((ﬂrﬁa § gg{r W@irgm’st 1es§>%ﬁ§:?@%0 000, the

en t hé cdnpoun ng synthesis
cobesiappstrarmgth oimparkdsl doulthe inweididtion alcosmses Wlhech increases the

i esent jnventj ef er st ui,val

R Eg ot Paenl devlibedite HeBba Vatends o ARG Cprycause image

re@sg%ﬁbﬁlqir»sbmr iR estdertd Ib%tteﬂbré%ng [tRiPSlehieng Q!"ﬁﬂ@ééi‘nent the
hydroxyl value within a range from5 to 100,

molnpglar evegdd ishprefatably ct0,9Q) |cawerRpter: r adi the mplew{gg weight
oSBT BE S T APl Bpticatin.

M6 TRl ar 596l ght vhiuds et the%rﬁfﬁweﬁtlbm rgfenabapelystyram equivalent
value within a range from0.5 to 30. [0026] |If the
avegagieoRglecytarreeightst he conpound (A) is too |ow, then
t he [@65 ion reduction effect follow ng irradiation
Is insufticient, whereas if too high, the
pr esEiy eoraponsid (N)Epfdfaﬂﬁilw eomeridss swfficossd @Hbgrdupayto generate a
following irradiation. | acid valu
hydgeyl; HelienitvBnbrFaneh Foe Bate fheyy 8 dfisofedites' (¢ adhesion

foﬂg%@tlﬁﬁﬂﬁftfoﬁs this chASld laCrigMer ﬂé’ﬁﬁé% 1hfth5 QineB L pickup

essure-sensitive adhesive tends to | ose
miskes. d| Fyrth¢@0ag] théleoampeuna dAécpneﬁtrﬂb}y @lsot kemprises sufficient

d B h t
cOB gHiee oienfibt g ra bl EOGERIHIN o AER BT 1.39-
The [@ggppund (B) is at |least one conpound sel ect ed
-from a group consisting of polyisocyanates, nelam

f or ridl e hydleoxdsyalve Q{n@ce:pnupourgis(  is é@m Tewn theme the adhesion
rcﬁg{;téc?réle?feé:' : {lloavdﬁggg%g%u 1§ 18%%11 r %snﬁ .%o h1gh the

préSsude-s6hififive ladhkding t@aibo, loaélﬁluﬁ;dlvﬁﬁolﬂmﬂiﬂgn@radlatmn If the acid
structures forned as a result of reaction

vaduimib PRl oy then thee IBREY emanth, iBrkE| @Pe HéSteHHé’sﬂ 9Eafa°t‘=f15tlcs is
ln%ﬁp&?&{stih r@{%r%se (1:% ?r%tgalﬁ ; Ll?eeg?l%gstlﬁegs%m V8hbd¥E tends to lose
fluidity.

[0027]

Next is a description of the compound (B), which represents the other main
component of the pressure-sensitive adhesive layer. The compound (B) is at least
one compound selected from a group consisting of polyisocyanates, melamine-
formaldehyde resins, and epoxy resins, and can use either a single compound, or a
combination of 2 or more different compounds. This compound (B) functions as a
cross-linking agent, and cross-linking structures formed as a result of reaction

with the compound (A) or the base film enable the cohesive strength of the

pressure-sensitive adhesive layer, comprising the compound (A) and the



10 compound (B) as its main conponents, to increase
follow ng application of the pressure-sensitive
adhesive. [0028] There are no particular restrictions
on the polyisocyanate, andjguitable exanples include
aronatic isocyanates such as 4, 4' -di phenyl net hane

comBh3BYEREL il S Rfefl) AP QLORE St Bicngon of

pressfirésenlsitive bdm(sﬂv@henoxyphenyl ) propane] diisocyanate,
as wel | as hexanethyl ene diisocyanate,
2,[9028} ri met hyl hexanet hyl ene dii socyanate, isophorone

d"[l‘;%?& Y4B arﬂ ﬁ]lar q"egt}ffcgﬁﬁgxyﬁ ThE hﬁl?lsﬁgg?ﬂnhgé(,aﬁﬂﬂ €suitable

dlcyc exy hane dii socyanate
exarrqbﬂessmy.aieeﬂremaa]md sb%ammstmhmc@dmphen}dmmbmﬁ digsocyanate,

exanple of a rC| al £.pradyct t.hat can
toly IS (B PBa B SRAER CliopeNssale. 4hreEPROFLer jiryfihle, and
4,4'- AT (B HHL oL PIRES ﬁﬂp%}l.)a\heqvé’ﬁé&%ﬁatgmﬁnwaﬁ as hexamethylene
or mal dehyde resiis that Can be used include N kal ac

diisobpantite,(yRddfriroethytiexiemetindane ddsesianate, Gophorent Jiisgeyanate,

o H R A S D CRSELSEL PR ot

lysiné eldiidfcyanafe, aadi S?fﬁh@d thilsodoaedtl, nMANUiRRIfic edxdniple of a
M t subishi Chenical Cor poration). |In the _present

commergigily available prasuichthas sy ibsdspd iaCosonae dar ti cul arl y
[gp ed. [0030] The quantity added of (B) is
ny within a range from0.1 to 10 parts by
WeHgtiiermene] epesifitorexapmpdéerablcpnimervidllyt a\mi&bparmslamine-

fmﬂ? l\q%% Téﬁ%?{aﬁég& %r@% |1§.§1§1‘“c’1(%}1 t*ég‘; 1\%& %i%gf}nu?actured by
Sanw'xet‘ggfmcaltesn 1’5@3 hEP NV v\ﬂe@ﬁaﬂﬂa&ﬁ%byq{ﬁhélﬁwh&mcal Co.,
nadequat e

to be I’ efreas if the “quantity
Ltd. )exchedz&idi@omamkamb}esm[fgtmtawheepmuyl mesingaipcluste {letmad-X (a

s AR S B e SRR AT BBl 1o
preseﬁft ?ﬁééftﬁ)ns %h&é YLPSPRT M LatBE isf ﬁkﬁu&ut&%@qmﬁrred

ation eratlon meaning a deterioration in
\/\dﬂft)éﬁ lity. [0031] FurthernDre, in the present

eeghllézgr}qg}y dglsgroﬁs C@‘jégrpz%éiél}ll Y it %Bag ?én:%r 8%?6 1 to 10 parts

by wleigﬂtl aﬁ@ kvémorEgeferably fM6m @artbl whﬂs byewérgmtpmsoo parts
ot opol ymerization initiator (C), incorpo

h
by wxmght.qf t%smr@wsiu@ﬁel s Hnthis HVé“téWHéle%sezha&y%rl pagmaby weight,
then QHQYI%E}H@Mnt GRMRAUEIR s‘iﬁﬂlgﬁ? tdti%o be inadequate, whereas if the

quantity exceeds 10 parts by weight, the curing reaction tends to proceed rapidly,
resulting in the formation of cross-linked structures, during the blending of the
pressure-sensitive adhesive or the subsequent application operation, meaning a
deterioration in workability.

[0031]

Furthermore, in the present invention, the pressure-sensitive adhesive layer
preferably also incorporates a photopolymerization initiator (C). There are no
particular restrictions on the photopolymerization initiator (C) incorporated within
the pressure-sensitive adhesive layer, and conventional compounds can be used.

Suitable examples include benzophenones such as benzophenone, 4,4'-



Sui t abl e exanpl es i ncl ude benzophenones such as
benzophenone, 4,4'" 11 di net hyl am nobenzophenone,

4, 4" -di et hyl am nobenzophenone, and 4, 4' -

di chl or obenzophenone, acet ophenones such as

acet ophenone and di et hoxyacet ophenone, ant hraqui nones

. : aquingn . .
i B R 00 L MR adbinobenzophonone,  and 44
dittdozehienzeplgtone heracebhzabnes i samchpy! aet heacetdphrenohe  and
2.4, 5-triarylimdazole diners (Iophine djner), and
digthpx YRGFEeRIEROn® ¢ oHY BIARYIENONSS § SHAR S @S | ?rﬁtbxlas}@awﬁ% and t-
j i rd<ya. £ i.nati . ¢ )
PRI NE602 ML AR KL, o
isafropq) eéthenr dlearidpl 3, 4vfi-tranylimidasnge Wdiroers0. (ddphine 5dimer), and

w3 a5 i SR 1S S ARl LR oy, o
cORUTRANES & wo bPRR3E différetidbip8indsadhesi on i nmparting

agents, adhesion regulators, surfactants, and other
modi[P0é2k and conventional conponents can al so be

bl ended intq t r adi-at.i Q I e - N
SR ab s eq FRTL4 e SHIAL RSP S BERSILYE 5 s
byneeikht Addeughmiohe beefarabl ¥ Gram@ 0t d Ctd Arpar By weighonserol00 parts
the thickness of the pressure-sensitive adhesive
by wgkeht of the eomppurdi(A) within a range from2 to 50 m
[Ooe[éb%fAdhesi ve Layer> In a dicing/die bonding sheet
of the present invention, the adhesive |ayer is
f or Machdiditbon,adhesipadntpaoting agarts sidigsom egokayorse sunfactants, and
a), a phenolic resin (b)), with a hydroxyl eguiyval enf .
ottt amodiders #99 GPRLERHORAL SSBIRPIBIER, 5Eofiea ff rjended into the
raaﬁlﬁ%h' %qu{U?POk}'é&@\ﬁre(-ﬁn’sitmd'h%i% &I & JheOopRieRY invention
wei ght of glycCidyl acrylate or glycidyl nethacrylate,
acaoriling tth reedei 4ithougle thaye aroInecpdrticulasirgbirichifongon dgsthickness

o200 T g T 10 KR SRR ankPhom 2 10 0
monmponents. [0035] There are no particul ar
restrictions on the epoxy resin (a) used in the
pred@84] nvention, provided it exhibits an adhesive
< { on ﬁn crgri ng. An epoxy resin containing two or
FYUn&Yonal groups, and preferably having a
mol efgd afcing/die bonding sheet of the present invention, the adhesive layer is

formed from a composition comprising an epoxy resin (a), a phenolic resin (b)
with a hydroxyl equivalent of at least 150 g/eq., an epoxy group-containing acrylic
copolymer (c), comprising from 0.5 to 6% by weight of glycidyl acrylate or
glycidyl methacrylate, and with a weight average molecular weight of at least
100,000, a filler (d), and a curing accelerator (). As follows is a description of
cach of these components.

[0035]

There are no particular restrictions on the epoxy resin (a) used in the
present invention, provided it exhibits an adhesive action on curing. An epoxy
resin containing two or more functional groups, and preferably having a molecular

weight of less than 5,000, and even more preferably less than 3,000, can be used.



wei ght of |ess than 5,000, and even nore preferably
| ess than 3,000, can be used. 12 Furthernore, the
epoxy resin preferably has a nol ecul ar wei ght of at

| east 500, and even nore ppeferably at | east 800.
[0036] Exanples of this type of epoxy resin include

than
Furt iR R op e, bESHBRI Hes £ Ao LR BF BftSeast 500,
and dv)epenomqfrwerabm atdeadti8)fhenol S type epoxy resins,
al i %é]l i c epoxy resins, aliphatic chain-based epoxy
. phenol novol ak type epoxy resins, cresol
NGOl el 36@%13 élbf re?%kﬁlsresﬁi' inplaedlifdhdioval éﬂfoi)}/ P&ins and
epoxy resins, l'yci etherified products of
novolnlq)hpmoy redngls;achcgsl bx;phenolf Aetymrqmmt gespfs, bisphenol F type

hthalen |oI I lycid et her.fi roduct
ePoX Bt e, ST 48 O PB TP PP o Dl B X resind, aliphatic
chalmbsgéwéﬁoxyaﬁe31ﬂselﬂheﬁ§1 abkolak typs bmyeesmbamgehﬁbﬁqak type
or ydrngenated versions of the above  materials.

epOXFuresies, rsevhegtelne% anqnyolﬂhomep@pywntqsmnadlgémsiy/l ctherified
prodlé?etg oo'?‘a:ég no& gxgi%cqulcétzwﬁ gré%:l? gg&a %ggf%hfﬁéﬂ&li&laﬁiglycidyl

cther$fio@ prédidts ofrpHeRols) madndiglywidyloétherifiedrprodnets of alcohols, as
different resins. In addition the resin

well casn e ﬂ@ﬁtlﬁﬁé‘?@yhﬁ]@sﬁeﬁaféém%n]éYﬂré’gﬁ‘éatF’ﬁlrp‘(ﬁ"F‘PP%sop the above
mateplﬁ?sv' dgd ¢ He@ﬁ%?e,oggﬁﬁfé?%éﬁn%%fgl%oe}yfﬂ?ﬁ'tl%nﬁheepoxy resins and

aracteristics Specific
heterexgolpl@mtaihimpepexiredihy can alicabk eisepoxThesesieas can be used
[ uge blspheno

RN NN U5 AT T R TEEN I .
e B B0ty 100 s B

thos€Epdkporerttd ds, nCEpn‘iP@trth@Q’JBKaCtﬂﬂﬁtmtoé‘ th@@@lﬂl and Epi kot e
e@%ﬁ brand nanes, all manufactured by Japan Epoxy
o, Ltd.), DER 330, DER 301, DER 361, DER- 661,

&fffc REnPHIU, of Dﬁﬁn@@ﬂclamﬁRaﬁﬁﬂhbleDFaBoﬁiﬂ resms include
DER- 642U, DER-672U, DER- 673|\/F DER- 668 and

69
bisplienodrdl tYREEPOXA| TestiEngHdlc by Epdk ey %Wﬁ{f‘céﬁ Eplkote 825,

Epikofd 27 %ﬁ}cgg%%&ﬁp&eg p%lé&%r@bﬂ FBiRe 1002, Epikote 1003,

EpikbyP €l 0530 XEpikesd mﬁ(EucEplasteYDmOZ&ﬂ?é} Epikonel 0¥, Epikote 1009,
manuf act ured by - Toht o Kasei

Epikats, OOIF PYbEPiRIay DS (hEncramess aBabiaBEas by Japan Epoxy
Res P BRSSP ey DeRenoEmE so20
DERb§64\J| PEBRGEAY ARERGE67, DIER 5420 DRINGT2E, IQEReﬁ%BMEnBER -668
and r@lgg 6a609 Lé{nrea%db%ames, e%fnﬂfa&?x@da r‘%) Do reéﬁem aYobgmpany),
YD8125 and YDF8170 (brand names, manufactured by Tohto Kasei Co., Ltd.);
bisphenol F type epoxy resins such as YDF-2004 (brand name, manufactured by
Tohto Kasei Co., Ltd.); phenol novolak type epoxy resins such as Epikote 152 and
Epikote 154 (brand names, manufactured by Japan Epoxy Resins Co., Ltd.),
EPPN-201 (brand name, manufactured by Nippon Kayaku Co., Ltd.) and DEN-438
(brand name, manufactured by Dow Chemical Company); cresol novolak type
epoxy resins such as Epikote 180865 (brand name, manufactured by Japan Epoxy
Resins Co., Ltd.), Araldite ECN1273, Araldite ECN1280 and Araldite ECN1299



epoxy resins such as Epi kote 180S65 (brand nane,
manuf actured by Japan Epoxy Resins Co., Ltd.),
Aral dite ECN1273, Araldite ECN1280 and Araldite
ECN1299 13 (brand nanes, allj3manufactured by G ba
Specialty Chemcals Inc.), YDCN-701, YDCN 702,

s R 35700 VBRI Yoo,

Y]EOEJWMM‘SD(H‘IUGBMYIEB@WOMQ&@M n&kNs, 1412 mandactured by Tohto

@%%Sbm@@@@%ﬁm&@ £aBi3p2. zoCN-

1 0(2@r ‘%@C anﬁaﬁﬁm 1452 b dSHFNES) rr911 %ﬁﬁ%ﬁ@{urg@ ‘by Nippon
Lt d uncti onal

€epoxy resins such as
Kal;@:kns COEp|Mdt)e ESCNHE95 Xin ESENK2A0L wﬂlsﬁSQHriba{U (brand names,

TS rSh by SRR AR AT R RERY A By rosims uc

asCHpnSnegii 8! tupﬁb&m P23 400 Canld Eﬁﬁa&olisﬁs'/ﬁltbrand names, all
Denacol EX- 614, Denacol EX-614B, Denacol EX-6

mwﬁa@t@re@ysizparoﬁmm Resing 20, I;jgh)ica.ralg)(c491163 (brand name,

HEAT S POy Ress 087 Khlicald dheg TAURIERRS | P Rgnacol EX-
GIEPWI (]EXWB nmsQoln'Ewﬁazt Dendcdly BEN-5p2N mpakl EX-521,

Co., Ltd.); am ne type _epoxy resins such_ as i kot
Dgraol bEKn%ﬁ]nalRenaﬁ%lnﬁ%ﬁﬁdr @adpPerapel B EE&%DHS names, all

B o Mo SN D AR o o
nanfeesy hearinfact drddybyViNippdn Klayakia < oChbtd. );adm'(ﬁ(m'tprpn)epokyl cres)lns such
o BBl rans ot Tdfaci e by UL 1), vi.

434°@rRd REmHR, ﬂﬁnﬁfﬁ:‘tﬁ'eﬂ%ﬁ §13rtQ> KR, nﬂ’fﬂ?? Tetrad X eand Tetrad-C

mahuf act ured by G ba Spéci al ty Chem cals Inc.
(baan(bylames, m@facrtemdnbysmwubwén mmmmlm any, Inc.) and

4221 and,ERL4206 manuf act y .
Elﬁﬁh}%& ctrde néglrepoFéf]l"] E"r??ur %Igltf)g‘? n crgfc%g cBl, Lud;
het&rddyfliel dWRitainin}0 Uixlyy refins bﬁblﬁoidolﬂﬂild@ﬂSPWBlOWQbmd name,

nore different resins. [0038] In the Eresent

mpmpfeeiireth byf € Spreialte nm:aléflnnéaﬁn adicyelip cpoxy fesins such
asuﬁﬁLgffZMaER%f?ﬁ)é 4&2tlh d 'EiLﬂO'Gd%b%ncg g%fﬁﬁg,a eslll}rrggnufactured

tenmperature, a softenin
byoVnéor UagblaBCC(h@bi'atfﬁit)hﬁﬁld tlﬁ)éseafesilnea&h WOsddseither singularly, or
preferred, and the quantjty of this epoxy resin
mmoatépa%w Ak euR, At 910rs AiLErent KNS 006 by weight, and
eve F preferably 40% by wei ght or greater, and
t pre erably 60% by wei ght or greater, of the
t ot aln thei pesentf invhetiemofrynr twi me@\aw)omtOmﬁheatcneaiSIta,nce, the use of

an?%y?%%ﬁg@éﬂ%&pﬁ@%ﬁ%ﬁ%&gﬁ A ﬂr%?l 4 lllar]sca so?tenlng point, as
measured by a ring and ball method, of at least 50°C is preferred, and the quantity
of this epoxy resin preferably accounts for at least 20% by weight, and even more
preferably 40% by weight or greater, and most preferably 60% by weight or
greater, of the total weight of the epoxy resin (a). Commercially available
examples of such epoxy resins include YDCN-703 and YDCN-704 (brand names,
manufactured by Tohto Kasei Co., Ltd.), and Epikote 1004 and Epikote 1007
(brand names, manufactured by Japan Epoxy Resins Co., Ltd.).
[0039]



manuf actured by Tohto Kasei Co., Ltd.), and Epi kote
1004 and Epi kote 1007 (brand nanmes, manufactured by
Japan Epoxy Resins Co., Ltd.). [0039] 14 Epoxy resins
with a nol ecul ar wei ght of 1at | east 600, and with a
softening point of at |east 50C have a | arge

d'ﬁfﬁo‘?{&%ﬁﬁls'ﬁltﬁq ﬁ’lro'lééﬁlelI RE E‘%)f %S%é/st Foola d with a softening

tairning acrylic copolyne escri bed e ow,
pointl eﬁdt hepst GOb@dTavm & tarige| diffprenvet inepolatilie from, tharepoay group-

o birsHiSE oSS 0, FRSBh SR, SRR sty
betw%@?ﬁ% SAH %Al 8N 1Rt BRsEPPEY of POk rédihs afe PrePéRedDl Y

n arange from 100 to 2, 000 g/ eq., and even nore
pri@f&@hbly from 150 to 1, 000 g/ eq and nost

pr.ef erably from 150 to 300 /eq the e

PO PRt 5T B oA Tapd “onbl SafEEipcaf e ooy
resinP{a) i Chref@RBE, WathiRes eam@se Iffont t110®, tcﬁllgb(ld‘lgleq and even more

adhesi veness tends to deteriorate, whereas if

prefesgiyyfromqgliiO/ ta é&OOea(é@e@gdzn@mrgf@ably frﬁmqlir‘btq éﬁ@sg/eq If
the ?%txfg?! éﬂlv?&%t i olf?(f; athg{- { Fo ﬁ&fh tfn&pqﬁe difded a}?roducﬁ tends to

€ ra ere are no
becofm@§ thritele] ang tﬁé\ ddhesipbrewsl feads emdetél‘mc)ratq)rwherﬂed if hhaa epoxy

hydr oxyl equivalent is at Iea novol ak or
equivyalery| excppds ?&Qﬂrgeqwlécvpifgfté? %l 1‘}81 ?aﬂaf}hsfhﬁéfrfwstance tends
to de > t) £nt electrolytic corrosion resistance when
sorbing noi sture. The hydroxyl equivalent is
pr[éﬂéthbl y wwthin a range from 150 to 400 g/eqg., and

R RE 1S5RS 58 Byt A EFsin

provﬁﬁﬁ'tﬁ@lh%ﬁ}oﬂﬁ éqﬁ?@al&tﬁqg at 96159180 -g/eq.! HB8VolaRT resol type resins
coefficrent "of water absorption increases, and the

are Psfffblwﬂdrwﬂbtﬁngﬁet eexpellent eleeteolybieacerrogionr sagistance when
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to fall, and the heat resistance tends to deteriorate.
[0042]
Specific examples of such a phenolic resin include the phenolic resins

represented by a general formula (I) shown below:

OH
R A
Ry RY /m (R"n

[0043]
(wherein, the groups R' may be the same or different, and each represents a

hydrogen atom, a straight chain or branched alkyl group of 1 to 10 carbon atoms, a



hydrogen atom a straight chain or branched al kyl
group of 1 to 10 carbon atons, a 15 «cyclic alkyl
group, an aral kyl group, an al kenyl group, a hydroxyl
group, an aryl group, or a hglogen atom n represents
an integer froml to 3, and mrepresents an integer

fr. to 50). [.Q044 t ' in '
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anMl grevessiem cal s Inc.). [0046] The respective bl end

qua tit%ﬁs of the aforenmentioned phenolic resin (b)

and [0R8 poxy resin (a), as a weight ratio of hydroxyl

equi X 3inenbliapekiR RPiNe B%téhvaiv%ﬂtionirgp&&@&teaw theVibERUIA (1) can
a range fromO0.70/0.30 to 0.30/0.70, even nore

beprodtained|lyy,f fonegaBple). BBcting (B IHe00Bs, campeitbdth a xylylene
B SABHEBEL rG8 Y BB BB g g prsenceof
arl akid daddlhst. OBk &hpRst BE cvhemercisingeavailable esodidtadnclude, for
exaag{]pelg,i t\{l?e IUlIla exh}%{%wl.oe?'gers zfn%r i\/ﬂ exp)r(%.ps?err}eise(%i'ané ggéﬂ, manufactured
by Mitsui Chemicals Inc.).

[0046]

The respective blend quantities of the aforementioned phenolic resin (b)
and the epoxy resin (a), as a weight ratio of hydroxyl equivalent and epoxy
equivalent, is preferably within a range from 0.70/0.30 to 0.30/0.70, even more
preferably from 0.65/0.35 to 0.35/0.65, even more preferably from 0.60/0.40 to
0.40/0.60, and most preferably from 0.55/0.45 to 0.45/0.55. If the blend ratio falls
outside the above range, the resulting adhesive may have poor curing properties.

[0047]

Examples of the phenolic compound used for production of a phenolic resin

of the formula (I) include phenol, o-cresol, m-cresol, p-cresol, o-ethylphenol, p-



Exanpl es of the phenolic conmpound used for production

of a phenolic resin of the formula (1) include

phenol, o-cresol, mcresol, p-cresol, o-ethylphenol, p

16 etyl phenol, o-n-propyl phenol, mn-propyl phenol,

p- n- propyl phenol , o- isopropyl phenol,

m i sopr opyl phenol , p-isopropyl phenol, o-n-butyl phenol,
ethylpkenolput 9+rppmmdlphqnoﬂ1 butlylh-mh@udbhelmli soput-proppldnol, o-

m i sobut yl phenol but hen ,- octyl pheno
1soprﬁg)ﬁlyp5%@l¥oq%-1sgpm %/sgg no‘f,gyosg%tglﬁgpnol, m-n-

t t hql,. ]
Ryt RN, IR o,
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-di i sobut oxy- xyI ene, -dii sobﬂ dy m x,}/
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dichloro-p-xylene, a ,a '-dichloro-m-xylene, a ,a '-dichloro-o-xylene, a ,a -di-

hydroxy-p-xylene, a ,a '-dihydroxy-m-xylene, a ,a '-dihydroxy-o-xylene, a ,a '-



hydr oxy- p-xyl ene, a a '-di hydroxy-m xyl ene, a a

' -di hydr oxy-o-xyl ene, a a 17 di net hoxy-p-xylene, a ,

a '-di methoxy-mxylene and a , a '-dinmethoxy-o-xyl ene

are preferred. These conpound$ can be used either

singularly, or in conbinations of two or nore

di fferent conpounds. [0050] The reaction between the

dimietirasyeprxivbened Cphsnedmetbowdlmdamm@ ,S(yl-ejfmboxy o-xylene
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raw terla and 't reaction tenperature,
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gking. th
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2REENBRET AR ra%prn?ﬂ@flgg mﬁgﬂ&/ﬂe £6m Paﬁnﬁ'lg%ubﬁﬁgﬁﬂ-ﬂl y coflsumed, and
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ccordin In terms of the nolar ratio

%’F‘\?&é’eﬁﬁ M %Hgﬁillﬂ ®c conpound and the xylylene

@8¢) in the reaction, generally, the phenolic

conpound is used in excess, wth the unreacted
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needed. In other cases, the reaction proceeds in the presence of an acid catalyst,
and generates water or alcohol, accordingly.

[0052]

In terms of the molar ratio between the phenolic compound and the
xylylene compound in the reaction, generally, the phenolic compound is used in
excess, with the unreacted phenolic compound being recovered following
completion of the reaction. In this case, the average molecular weight of the

product phenolic resin is determined by the quantity used of the phenolic

compound, and the greater the excess of the phenolic compound, the lower the




product phenolic resin is determ ned by the quantity

used of the phenolic conpound, and the greater the

excess of the phenolic conpound, the |ower the 18

average nol ecul ar wei ght ofigt he phenolic resin

obt ai ned. A phenolic resin in which the phenolic
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groufcBHRGRR! R Pii0 G o6 [YAC(c) AP A piERIly (Fnf a bhitge BoBPESN'C to
i nvention refers (530 yner pro duced usi ng

30° Cghlyftpdi;fbraéiéyﬁoanel%lc tay3y'€i.dyl methacrylate as a raw

\?\Bb ﬁ{l]a in a quantity equivalent to 0.5 to 6% by
g of the product copolyner (c). As the renaining

et iRAntity NXtyeidol &vrylade ko g’:l?dﬁl)db{litmeﬂfacﬁyflaml skd as a
met hacryl ate containing an al kyl group of 1 to

funcwadosrouatm@omudﬁp@emtwppwp}ﬂr%oarraﬁa@t H§/|° 5 to 6% by
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prese(ﬂmidv)eanbyl at}fersl E(I) a)agopotguhgf Ipyoducetiensiag. glifvedyli atndate or
ratio js preferably adjusted w con ra .
glycigg! pishaggylate ge aorev ﬁ@t%ﬂoﬂyf r?eﬁl“aqt’ftyfguf‘éﬁ?"g @éa‘ﬁ' 6% by
th f
welggtlgﬁ%g E"fodt{) ﬁé&?ﬁgﬁﬁﬂog? | .ﬁs gﬁg?gﬂtn‘gglelhgéﬁ"rggﬁ a mixture of an
alkyli arykds er antilepl mathacayiste conteining @natlkyingnonptq{el to 8 carbon

handli ng p erti.es. There.a
stomy SEieh PG G YIRG Qo ihed Bl e e anse yGag orgronicite
can B¥i hadd e ot hpds, &mal @ﬁ@tlﬂﬁ@ﬁﬂlatﬁohﬁmﬁflmyl C(lme'tﬂ)fhcrylate is
sol ution pol yneri zat'i on, and the copolynmer is
particularly preferred. The mixing ratio is preferably adjusted with due
consideration to the Tg value of the copolymer. If Tg is less than -10°C, the
tackiness of the adhesive layer or dicing/die bonding sheet in a B-stage tends to
increase, which can cause a deterioration in the handling properties. There are no
particular restrictions on the polymerization method used, and suitable methods
include pearl polymerization and solution polymerization, and the copolymer is
obtained by one of these methods. A specific example of the this type of epoxy
group-containing acrylic copolymer is HTR-860P-3 (brand name, manufactured by

Nagase ChemteX Corporation).



obt ai ned by one of these nethods. A specific exanple
of the this type of epoxy group-containing acrylic
copolymer is HTR-860P-3 (brand name, manufactured by
Nagase ChenteX Corporation). 149 [0055] The wei ght
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{0057]

In the present invention, a filler (d) and a curing accelerator (¢) are also
added. Examples of the filler (d) include inorganic fillers and organic fillers,
although from the viewpoints of improving handling properties, improving thermal
conductivity, adjusting the melt viscosity and imparting thixotropic properties,
addition of an inorganic filler is preferred.

[0058]

There are no particular restrictions on the inorganic filler, and suitable
examples include aluminum hydroxide, magnesium hydroxide, calcium carbonate,

magnesium carbonate, calcium silicate, magnesium silicate, calcium oxide,



[0058] There are no particular restrictions on the

inorganic filler, and suitable exanples include

al um num hydr oxi de, magnesi um hydr oxi de, cal ci um

carbonate, nmagnesium carbegpate, calciumsilicate,

magnesi um silicate, calcium oxide, 20 magnesi um
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anet’er

nam®ONUNoTERBAC, ! (cOiade anglec AInBE@eed, | averapeapiraicle dfammfer 0.012
Ni hon Sei ko Co., Ltd. under the brand na PATOX
pm)y @pnfraey Nigpep eAEI@glldg@r,eééd gg@eraé]ée pd Qjame Aeros1l R972

(avelq.t'g@rf%trﬁ&e HaftdP O.dl%olﬁm. Alumina is commercmlly available from C.
1. Kasei Co., Ltd. under the brand name NanoTek Al,O; (contact angle: 55 degrees,

average particle diameter: 0.033 pm). Diantimony trioxide is commercially
available from Nihon Seiko Co., Ltd. under the brand name PATOX-U (contact
angle: 43 degrees, average particle diameter: 0.02 pm).

[0061]

Furthermore, in the present invention, the blend quantity of the filler (d) is
preferably within a range from 3 to 50% by weight, and even more preferably from
10 to 40% by weight, and most preferably from 15 to 30% by weight, relative to
the combined weight of the epoxy resin (a) and the phenolic resin (b). If the blend
quantity of the filler is less than 3% by weight, then the reinforcement




Furthernore, in the present invention, the blend
guantity of the filler (d) is preferably within a
range from3 to 50% by wei ght, and even nore
preferably from 10 to 40% bgiwei ght, and nost
preferably from15 to 30% by weight, relative to the

. , _ ; :

orRRTHLRE-a Bl BRI ke Wk LB ends to

whdrkherif ithe | gsantithaex@dby50%i bt weighen bolle the wettability of the
ei nforcenent 21 effect achieved by adding the filler

adferangd; anleide aghasivapesidand FEPISHIQRIE tends to fall,

V\/nibggﬂ if the quantity exceeds 50% by wei ght, both
the wettability of the adherend and the adhesiveness
t erfthero avenerpastiatlar pO0ieRpns Tmethe euréngeceaietateru(edrused in an

estricgtions on t.he curin ccel.erator (e). used jn.an .
g et brena gReein  EREFETE Safianl PiBRE [ Paf amines
inBIAOEE Sarld§Leehdr @ dohAbMiMIsARS .and {HeURES! €Specafiél examples of

quat ernary ammoni um salts and the |ike. Specific .
suggblepimidagoless whish| erq preferisdedn thai presemte ipraation; dgclude 2-
byl SRS A RYERLL OBy ihDGRHSIE, 21Uy R Bl inidazole,
andCylapp@ideyhyl22-phemylimidadariahe, tridéllitate, and these can be used

. 1-cyanoet hyl - 2- phenyl i m . dazol jumtrinellitate, and
infependentil b idlePorahinalientiedf | 70 ofT | MOES B iERIEN, nompounds.

Inflfiades .%? 'E‘ahﬁngﬂc%}g g(}%ﬂé"&gp@&ﬁ?%r e&%@éﬁ?ﬁ%&%ﬁ%omoration

comerci al 'y avai rom Tor exanple
under o btaind mamesdE4MBEe 2BZa0N, and@®Z2EW8Z, 2PZ- CN, and

2P§-$€!ﬁé [0063] The blend quantity of the curing
acdl tor (e) is preferably within a range from

0. Gﬂhé@leﬁ&’"q?ﬁni’i’%} 80khe 30HnS\4RBeIRPItSr PE)Cis&irdRirkbfy Within a range
0.05 to 3% Dby weight, and nost preferably from0.2 to
framn®b)1 weis§hby weight,iand ¢vent mere preferably fonyBt03ofo 3%y weight,

oxy resin, {a) and.the enolic.resin If the .
angl B rsTsrap bt f oy, Welghto flpbye 3 md forkBfied weieht of
th® -e%?{? R¥singaPlhd thé ?neﬁaec eRIX Yb). €8 thelbildRd gRAftity of the curing

insufficient” cross-Iinking, and the heat resistance

aceelgErsor oisddessr thanat®01ndwegeeight, thea dhairtnoxy &sdBeyydergoes

R e N

thEgukherymexaeds 5% be weighgthe istoregé snabilityhworsengdmeaning the pot
_fgr_oduct of the adhesive preferably has a tensile
lifg)ig gqqre lsdvi e be wnadeamats- r ange from 1 to 20 MPa when
megwg at 240C. If the tensile elastic nodul us
exceeds 20 MPa, then the stress relaxation property
worBetiermone,r eashe resemnt | inkehtiomotheotumar provpct vwfetheagdhesive

prieI"ergﬁ?( has a tensile elastic modulus within a range from 1 to 20 MPa when
measured at 240°C. If the tensile elastic modulus exceeds 20 MPa, then the stress
relaxation property worsens, increasing the likelihood of warping, whereas if the
tensile elastic modulus is less than 1 MPa, the occurrence of reflow cracks
becomes more likely.

[0065]

The measurement of the tensile elastic modulus at 240°C is conducted in the
following manner. First, an adhesive composition with an initial length of 20 mm

(L) and a thickness of approximately 50 pm is cured at 170°C for one hour to



tensile elastic nodulus is less than 1 MPa, the
occurrence of reflow cracks becones nore |ikely.
[0065] The neasurenent of the tensile elastic nodul us
at 240C is conducted in they follow ng manner. First,
an adhesi ve conpositi on wth an initial length of 20

a f. ' : el y, '
propdffa,biba . ST GERARID}s B GIRLEFLT s¥notnRtatic i filor a
240°C wiekl af ddnstans loddeof pltackdkg (W) appdiediot thei cured fitiner Oate the

240C with a constant load of 1 to 10 kg (W applied to
temptiaturewfattic fouked fillnde thbehambapbhastaacked 24018 ayueledgation (A
filmin the chanber has reached 240C, an el ongation (A

L) add) a @ReksetiORST @:@ﬁt('sp RElthécefed £)m Qire deterfiiniad] dnd e tensile
e determ ned, and the tensile elastic nodulus (E)
elastncsmpml#s ¢B)dathareenlevigind Femeheaduation sBa RSO

1] E=LW (AL S) [0066] Furthernore, in
grggtﬁﬁérg 1nprove bondi ng at the interface between
different types of materials, a variety of different

coupl i agent can b dt adhesi ve
conpost+¥i on of Wz'nt? &/gtm on® Exarrpl es of
sui table coupling agents include sil ane-based,

iié&@iun}based, and al um num based coupling agents,
f i | ane- based coupling agents are the nost

r f figGhs B%& different
PELRER, A0 7 MPRIRBIERla 8 fGitcbaptuecn difren

typescefiplateriplagevariety opdiffencabtouming agerds can glésof b@ @#dded ¢o the

adhegige ool e Piecroiriitiofoofritdt ol wiglh cowpting

agenBLA¥ RideadilaAS S Ctilan - b%ﬁ@@fﬁidnﬂuhﬂnﬁrhe’od%&%ﬁblmg agents,
invention is formed from a conposi tion conprl si ng

and silgogybasedicoupling asepﬁemlthe meygraferd. fprgrjbgyllewpomts of

effecgr gggt ¥ %tghpé n alt @re gﬂ?ﬁﬁ'tgeédéﬁ é)rfa%l%'r l:!)\gﬂln{é?a'gent is

prefe@ﬂﬂpaﬂﬂﬂinsa laay@ ﬁbﬁi‘ enalloypaepby ateight pert 10G partpbgsesight of
when vi ewed through a cross-section of the cured
the CBF’@éIIEF&W“EhéO fthe F§sitwo phases" used here indicates
t he cured product has an islands-in-sea
Jtru ure. This "islands-in-sea structure” in the
pr esetd desveibéd oaboweansn t hdliesivhe riayerh (-:accm:dsisg sm:tiihon present
e conposition that .has been cu

inveigin SnBHTER romRERaSr g ORI R GO REV G (o), @ phenolic
resin"{1H) A€ BPEx P 'gréif cbh#ePning Neer§li@ ScopdehePc), & Falle (d), and a

curing accelerator (e), and after curing, the components have preferably separated
into two phases when viewed through a cross-section of the cured product. The
term "two phases" used here indicates that the cured product has an islands-in-sea
structure. This "islands-in-sea structure" in the present invention means that when
the cross-section of an adhesive composition that has been cured and polished is
viewed using a scanning electron microscope or the like, the cross-section reveals
a non-uniform structure comprising a continuous phase (referred to as the "sea")
and a dispersed phase (referred to as "islands"), as described, for example, on page
16 of "New Polymer Materials, One Point, Polymer Alloys", published by
Kyoritsu Shuppan Co., Ltd.
[0068]



a non-uni form structure conprising a continuous phase
(referred to as the "sea") and a dispersed phase
(referred to as "islands"), as described, for exanple,

on page 16 of "New Polyner Materials, One Point,

Pol ymer Al I oys", published by Kyoritsu Shuppan Co.

Lt 00 lnt adhest v /
bS8k ) E o DRERY obapE s ALAERAHH, Frvenson,

th@hiee afi £ phesiblic Einvib) hwith hy Hydvoxlyl equivadémnst af ladst 150 g/eq.
| east 150 g/eq. . enables a superior |evel  of nnlgture
enplles ¢t aneaiarderel af MoivEe Tesitantriq be ashieysd, apdthe use of an

T T

prop@tiganila dddifien, adding anemotgmibifglertiaoyeasest tlreehlgh temperature
| ast dul ad the high t t .

S ESh IR 300, e WA L SIDR BLO BESh o o

cré‘dc ngfétvenﬁﬂfi‘@ffe@g éﬂh%llﬂ?ot%cﬂrb@ﬂctﬁfn 8P aAH¥R25iV8 composition with

osition wwth excel'lent resistance to refl ow
exccﬁvﬁwagsta@@@@@}eﬂ@@mkqmgg Filn> Next is a description

go(gﬂse filmused in a dicing/die bonding sheet of
é esent invention. The base filmpreferably has

<ﬁ;§kg{gﬁp transmttance of radiation, and typi cal ly,
pl astics and rubbers can be favorably enpl oyed

Al Nt g atdeserpee of @ hrsetfileypagd trbgtdrl‘Fl@g(CBﬁ?OBFlmﬁ Hhegt of the
pr%ﬁ,]e%tfl :y n{lm‘fimsnf‘kfes a@g ﬂfrﬁ efeljaﬂlr# I]}%efa%§ e"“&gﬁﬁmttance of

Ion curabepress re-se Ive ad esive Is
ragdiatiodl, band ulypicaliyg! plastics ashdit fubbersa daas def Iﬂam)tabhjt employed.
has favorable Ii ght transm.ttance C%{}:db@n | ect ed,

Al thers, arone SREHCYIl TREIRIQTRTOY {rapgmifs radiation,
1nttﬂgs gais fvbllle%'tﬁg lrh'&’iﬁtlan c%ﬁflb?:re&%?ﬁ@%s\m% %dheswe is cured by

yIers, tures thereo such as pol yet hyl ene,
ulpa#mﬂ)etopydchmteon e.-i I’m)alse rfdnp tlogiyhasn 2 voogulke ylightstransmittance can be
E%g%gutene-l, pol y-4- met hyl pentene-1, ethyl ene-vinyl
5¢€ te copol ymers, ethylene-ethyl acrylate
? rs, ethylene-nethyl acrylate copol yners,
ethy ene- acryllc acid copolyners, and ionomers,

engnab 61 PoRFhéSIhatedn B s@l@bteatisyﬂhenﬁse film include a -olefin
terepht'hal ate, * pol ycarbonate, and

ho?n%ﬁ/d'leltnlau o cﬁa%gﬁﬂaﬁt €ort r}ﬁ[)ﬁﬁfgen?hg?eoql aghoerns Spihethylene,

styrene- et ut ehe or
pcﬂyp'mpsrhamt hyleelmelepaptq:men@polcppebsnersand polybutene-1,  poly-4-

mgﬁéﬁ/am ggl %}ﬁg ep\glllg;fTEacetat%S c\ggo yn?grsm égth [ehe- eq{lyl acrylate
copolymers, ethylene-methyl acrylate copolymers, ethylene-acrylic acid
copolymers, and ionomers, engineering plastics such as polyethylene terephthalate,
polycarbonate, and polymethylmethacrylate, thermoplastic elastomers such as
polyurethane, styrene-ethylene-butene or styrene-cthylene-pentene copolymers,
and polyamide-polyol copolymers, as well as mixtures of the above polymers.

[0071]

In order to increase the spacing between elements, a film with minimal
necking (the occurrence of partial elongation caused by unfavorable transmission
of the force generated during radial stretching of the base film) is preferred, and
suitable examples of such films include polyurethane, and styrene-ethylene-butene

or styrene-ethylene-pentene copolymers in which the molecular weight and the



[0071] In order to increase the spacing between
elenments, a filmwith mniml necking (the occurrence
of partial elongation caused by unfavorable
transm ssion of the force2generated during radial
stretching of the base film is preferred, and
[ . ' i.pnc t .
styreglﬁ chugpl)t/l?%gl)eé_@g?dﬁgﬁer%é[rgczfcgn%hyé?s i Arﬁgle t@‘falré(%rn? Jl@ﬂ@atlon or
flexusé Yiheing-diting, eheupeofl anzoswlinkydbase fim\ikieffectine. In terms of
| ecul ar ,wej ght, and the 24 st tj.ty h :
schi e DPBSER AUt i CARBFBALT sHios ibr o or e Sudipton Hesmitiance,

| g : poOTEST ; o
re L1880l A G g Ronk30 s . Tho
oppoaithisaviang qfothertfask filoe o Ithe yurfaae dbateisi enated watidthe radiation

f.avor abl e dj.ati t i tt t he, t hi ck .
curs RSB sr Sl P LS 4 BT5rant) B SPER5E8 P lpuring
treateft BF i RBate@PPARId RibFitahReBatPhg,t et peovilbinfivoribie effects

surface that is coated with the radiation curable

suchpasebineking pnevenitipn, aarepteventioy ef basepfiinenesking canswt by a
bi. t fur t f i i .
deerdijf i Ahffobbet PR L Sonqeb lR, neCle! g PARRE Tl Brfdcning

of theygpe.as bl ocking prevention, and prevention of base
fil mnecking caused by a decrease in friction between
tlR874khesi ve tape and the jig during radial stretching

t&el)*l%  ing acturing
<Me%fogl ng ﬁgﬁéglrlrg?%gﬂlg%é?g%&d@ %% E’gl/@ g{ e bondi ng sheet
oA dibimgpdiestniding\wheeti ofi thompesenesnventicis somprises a pressure-
sensf Yo aE e QeTer B 20 BUARSIYG [P [FFutce 1 st der, of a base film.
TherPhtd Gl %ﬁrﬁﬁﬁﬁf | ebirREDne Noh NeNBidIREd UsRd f8F laminating the
am nating the pressure-sensitive adhesive |ayer and
presgune-sani$itive varlhieaiver layer tand thwsedhigsivg layat omdhe drase ofiln, and

techni.ques can be used to.first |amnate the »
convsRaGNt] SEQmiGiasi G8Y GrbemyeS | Dipb: (apHaH e TAE duefusysensitive
adhe8d 1RP drthé1@fa8e Lfien, 28HEThYE ladYS4te Othel Adhesive layer on the

pressure-sensitive adhesive layer. [0073] The

presyuresensitive @dbesive davedhesi ve | ayer can be formed, for

g@ Le, by applying the pressure-sensitive adhesive

ﬁ‘zg ition directly to the base filmand then drying
tTige gRepasetisenditivéhadhaapyd ilapér eanabd forpiedg foanekample, by
conducted in the ,sanme manner as that described in ttﬂlgn

applyisig) thainTEsSHEEHERFItiNe afBesiy f gomposiinasdiveetly H&xg‘ﬁ Rasefiin and

then Qﬁ?ﬁlgf l.ihlereonh%gtﬂn. This application and drying can be conducted in the
same manner as that described in the following method for forming an adhesive
layer on the base film.

[0074]

Subsequently, in order to laminate an adhesive layer on the pressure-
sensitive adhesive layer, a temporary support film with an adhesive layer formed
thereon (hereafter referred to as the "adhesive film") and the base film with the
pressure-sensitive adhesive layer formed thereon (hereafter referred to as the
"adhesive sheet") are laminated together with the pressure-sensitive adhesive layer

surface and the adhesive layer surface in contact, and the temporary support film



Subsequently, in order to | am nate an adhesive | ayer
on the pressure- sensitive adhesive |ayer, a tenporary
support filmw th an adhesive |ayer forned thereon
(hereafter referred to as thgs"adhesive filn') and the
base filmw th the pressure-sensitive adhesive |ayer
o on r eaf r rfed . as. th :
s BleHC e hBPEED0 T G Eing ToF (o Lol Brefeably include a
teppessurese SEN G 1 00/€, addeshiver|pryssure efil ftad@0dgf/dnne
adE @%ge | ayer surface in contact, and the tenporary
su ﬁ l'film25 is then renoved. The conditions for
t herHeargroRinione 8’ SaRIVe | RGEHOR %btéiﬁéfpe!ift Af® @fssdfiing or
to 100C, and a linear pressuie of 1 to 100 kgf/cm
di§p0disE thEhenatbualsneoniabredd witliosthee adhgsive j lgyeibtini dewplvent to
by first dissolyving or dispersi.ng the terials
BRSSPI ISPy A e earg o ARR RS P rarpigh 15 o puphoft fifm such as
podpReafubraetiAent Him o¥hs eslugdet iryatad Iqidl%'étﬁyldﬁlestevqﬂﬂhﬂhte film,
to a support filmsuch as a polytetrafrl uoroethyl ene

anglj than deating end seping Bgrvegnish |ty aempr e tke selvaphithénehy forming an
il .0g d ' . o :
sob k% GRS ST NBHBAOSEAT TN BRAAE LRGN, 15 i proces
proferilile anplogrd témperatutbefrate B0 TD ol & iperiodf aff 10 minutes to 20
process preferably enploy a tenperature of 80 to 250C
hougs. a period of 10 minutes to 20 hours. [0076] As
thqogipﬂve support film plastic filnms such as
pol'ytetrafl uoroethylene film polyethyl ene
t erAsptitehat caeesupipbrh filpo| plestiy Fidme shich o pobityivaBpgtogthylene film,

fil ol ynmet hyl pentene fil n ol wim de filmcan
paeHyisaR LiieRbaBte) 3Um. ¢ plvRdYed BiE, ethpieSithe film,
pdl?ﬂn@ﬁﬁ@%éﬂt@ﬁé ¢ImP @ pd19iRR- filHQaAlbe WhR, dhidPtieke pidstic films
can either be peéled off at the tine of use, so that

caprilso beecleagthirsated prioyde uss. used, or the adhesive
Iaﬁgp ;é]an be used with the support film [|am nated,
an [ support filmthen renoved later. [0078] Known

”Et’lf}ibdﬁlpf‘p@ﬂt Henmusdeither happdeléd @£t frctheaime DT use, sdehat only the
support film and suitable nmethods include knife

adhssivenlgyeeingsed. erothe adhasivry lawer raasbe agpdiyvith she jspgport film
P R BT gale oo 19 et hocs

[0078]

Known methods can be used for applying the varnish to the support film, and
suitable methods include knife coating methods, roll coating methods, spray
coating methods, gravure coating methods, bar coating methods, and curtain
coating methods.

[0079]

Although there are no particular restrictions on the thickness of the adhesive
layer, the thickness is preferably within a range from 3 to 300 pm, even more
preferably from 5 to 250 um, even more preferably from 10 to 200 pm, and most
preferably from 20 to 100 um. If the thickness is less than 3 pm, then the stress

relaxation effect tends to deteriorate, whereas if the thickness exceeds 300 um, the

layer becomes uneconomic.
[0080]



Al t hough there are no particular restrictions on the

t hi ckness of the adhesive |ayer, the thickness is

preferably within a range from3 to 300 m even nore

preferably from5 to 250 npgeven nore preferably from

10 to 200 m and rmst preferably from20 to 100 m |If

t .
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:ﬁ{)%]a conparatively high boiling poi nt such as
hyl acet am de, di net hyl f or mam de,

It neé Pydsput fodencdongfroar theyﬁlewlpemmfrmsmmballgoobme filler (d),
added. [0081] . In the present_inyenti or‘é?ra rom he .
the usp éwp@.mtxeaf adhsfiﬁ-‘e&ll Byl 3y ball mpb ¢ p d@d)ﬂl of he like is

prefegl%ﬁa Qﬁd )&%51 %?o PQ L& frpéémﬂ'%ﬂa'tmna ﬂ%ﬁ‘{ﬂerﬁ‘ﬂo}é ,'byofirs? mixing

Ike 1s erred, and these can
the fﬂles@nkleloasnnbleamluowblgimmpmpouﬁds ttd)ﬁthﬂl’, endihen blending in the
the filler. andlowm) ounds
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prepdrB€, 'Eﬁl’“b‘ﬂlﬁblésm%‘mﬂﬁﬂ R shafilienad. pRiféRblY hemvaedi B vdeuum
prepared, air bubbles within the varnish are

deaelmtl@nepabﬂhp llknovd“dlrtl;prmwum theapresenioinyantiare hiek adhesive

ur.t her no ent i nve o
compasistE piagerebly PERURER Gy pEdaE: whith Ay iesin @,
the pMeh6Rc trBﬁneﬁM)XMnd ahé fﬁ}(ét)(d) drbefipphemiakd qogedier, 4t the epoxy
and the fil are first m xed together, and the

ZrouRsERIAINIGEOTYHS n@caw\mgr 46} ;anflcth@oﬁm%@ﬁc?lésatah e} pee then

mlxeﬁufntQQchQCr%ghﬁ n%r ﬁ{lxéﬁé af:ﬁrtflgi%%re 1ffe%db1mt8 Jlgﬁm the desnred
resu F't her nor e, er to obtain

thick#esd, r&dadlidfswé(ﬂ‘aa}&s ofarheaphimemtvm\dca;aen mhy tabso pom:pelrse two or
i nventi on nay al so i se two, or, re | ayers

moreslgyprsy Hhsueh 8 £ase ¢ ﬁ5§ﬁei3§/eéﬁ g H@ﬁ%ﬁ itions
that gggﬁ% hb hn%'il@fw«[féaﬁglgeadﬂ mpe%y&g.ebetween the

esl v n exanp of a nethod of

Ue08y] a di ci ng/ di e bondi ng sheet of the present

An example of a method of using a dicing/die bonding sheet of the present
invention is shown in FIG.. 2. First, a dicing/die bonding sheet 1 is laminated to
the backside of a semiconductor wafer 5 with the adhesive layer 2 contacting the
wafer (1). Next, dicing is conducted to segment the structure into individual
elements (2). At this time, light irradiation is conducted, either prior to, or
following dicing, with the time of irradiation selected in accordance with factors
such as the properties of the pressure-sensitive adhesive layer 3. Finally, a pickup
device 6 is used for pickup, thus yielding an element with an adhesive layer (3).

Subsequently, this element is bonded (die bonded) to a support member, and then



invention is shown in FIG 2. First, a dicing/die

bonding sheet 1 is lamnated to the backside of a

sem conductor wafer 5 with the adhesive |ayer 2

contacting the wafer (1). Next, dicing is conducted

to segnent the structure into individual elenents
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subjebiedrtog fafendf FigeesfS bt Gy oF g PR Ve heat curing,
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ready separation of the sem conductor el enent and the

adhesi ve layer fromthe pressure- sensitive adhesive

| ayer during pickup, andpxesmiEaEs he adhesive | ayer

has satisfactory adhesiveness as a di e bondi ng

ma{@P8Hl , al so enabl es direct die bonding of

semnj c tor_ el - |
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seHased @mandpleseiltioaughf tlex prasers inwdntioaughirt he wapdanited by the

invention is_in no way limted by the exanples
expmpdesrnreseyed b8lo-0084] Radi ati on curabl e

prigéyﬂe-sensitive adhesi ves were prepared as

described below in exanples 1 to 6 and conparative _

ex &dizsonl curatde mEassunesensitive adhesivesppteepreperadnas described

t hyl ene-vi nyl acet at | v. filming th
beRu . BemRles duld 6 (geCABPHENGC SYARRLIVE Taplt Were cach then
ap?ﬁ@& &4 léﬁrkttﬁ)}’dlené‘-'?/jl?}qrbﬁr%td{@ chpb R AL ﬁﬂtﬂeﬂnaﬂ;ﬂéﬁl&@ribé\d below,

e manner described bel ow was | am nated to the X
thps fosming sansidhésive taptiesSubséqueatlyofan: pdhesivesfile prepared in

; Viel di ol e bondi N

oy Y 6L e S BRA Aefo SO MR 1o P ilpsgfSensive

adhBsivBilSydFRsTNBE adRESve taR, §iklaing LiRingtfdbondinag sheet.
properties were evaluated in the follow ng manner.

[ 008685]

The properties of the dicing/die bonding sheets prepared in this manner were

tested and evaluated. These properties were evaluated in the following manner.

[0086]
1) Peel Strength

This is an indicator of the ease with which the laminated adhesive film and
adhesive tape are able to be peeled apart. Prior to ultraviolet irradiation, in order
to ensure that the wafer chip is held through the dicing process, a value of at least
0.8 N/25 mm is considered acceptable, whereas following ultraviolet irradiation, a
value of no more than 0.5 N/25 mm is considered.

A dicing/die bonding sheet was laminated, for 10 seconds, to a 5-inch

diameter silicon that had been heated to 80°C on a hot plate, and the peel strength



1) Peel Strength This is an indicator of the ease wth

whi ch the | am nated adhesive filmand adhesive tape

are able to be peeled apart. Prior to ultraviol et

irradiation, in order to egsure that the wafer chip

is hel d through the dicing process, a value of at

c

prior, £ 5ind theh Rifow 55 e R0} SERSEIBAZRRL Snbnrdl' B RBordance
with UI8x0207 R90V p&eling, ipselcapesd ddrmeh/mAn.di ci ng/ di e bondi ng

‘Z’[hﬁﬁi was | am nated, for 10 seconds, to a 5-inch

PA®ek er silicon that had been heated to 80C on a hot

2) Plgk@ﬁ Sucddtd Rdie peel strength 28 prior to, and then
low ng ultraviolet irradiation was neasured in

accorﬁﬂnédwengvdarmmu@a oef32 @do0ngdét itrepding @Ihestp éeda 5gafer by

0 Pi.cku te Fol I
neatFATARr ok IR B 1 UR SR e TR Bol B 1P g, The
presdﬁ?@-tsbﬁ‘sﬁtl% aaﬁéélfl@'lg[}ﬂerh@éérthehhﬁaﬂ@ft&{ \w\ﬂﬁul@ta@ﬁﬂet g8t ﬂr@m an
10 mm chi ps pressure-sensitive adhesive

alr-cpragvzdrhlghwrpme imerguryatasap (8O W (An, uradiptien disgmcer 1@ pm), at
an 1rradr1%taéug g% og" A agl?/ Essﬁ%c‘f(ugptr &U&,Xs tﬁ‘&p c&ﬁ@uc\%& '{rﬂsmg a die

irradiation
bondef agﬁ@rallﬁﬂd duét pamkUCPSeS00RMS nﬁ:hﬂifacﬁml‘&ﬂhby NEGSMaghmery
a die_bon Epar atus (product nang: CPS- ?l\)é
Corpeigimmcend & BiFkNECURRESATMEYaS CRIETBING feﬁ)looé’h UYpnghips. In

this @%s‘fklﬂﬂo%%u F&%ﬁ ﬁ@ta %ﬁ Jelfr i g&?%eﬁofrofne%cp'ﬁgéﬁre -sensitive

est, ose pI up el enent's that
adheswpdawrehhtfremmemmemcﬁ&smdamcm tveateddi es¢oeasfub peakups.
ﬁﬁb éﬁt ai ned the adhesive |layer were treated as
B&ksf ul pi ckups. [0088] (Preparation of

(Preﬂ:’efrﬁﬁ&‘# B?ngééﬁi'et S¥§51ﬂ¢99§dh\é§1v@m9§b§1h@ﬁ§ 1ot afid 13NW€ 12)

12) A mxed liquid of 128 g of butyl acryl ate,
%mg{edfh@létdfylﬂrﬁegwf rabuwlaaceylateaﬁtﬁ pfof gthyilhexyl acrylate,

r C ac ) :

67 & R Bk riaEaery| e vhars SEMTERiAcHic o8, Ang e RO 8bkide as a

polyRicPRWisR ihRiALP wasohddal despwiel 1ed00OVE tdT taluedeaBbivent with
control of the addition rate, the reaction

sultablmﬁemoh 08, thareslditien rates tthe reagtion: temperatytee @af e reaction

imer BRSO B BRI LRt LRCpErohagi5S
qoogound ((1)) containing a radiation curable
car bon-carbon doub| e bond and al so contai ni,n

it Raiyme: SMIIon 835 0% ndtidokPBPRYNd (1)) containing a
radidRin REF1 A @rbdH-ERYoRIdbib R BERATAUCaRYNESREInIng ' Tunctional

group, 2.5 g of 2-hydroxyethy1 methacrylate, prepared in a separate synthesis from
methacrylic acid and ethylene glycol, and hydroquinone as a polymerization
inhibitor, and by suitable control of the rate of dropwise addition, the reaction
temperature, and the reaction time, a solution of a compound (A) containing
radiation curable carbon-carbon double bonds was obtained, with an iodine value,
a molecular weight, and a glass transition temperature shown in Table 1.
Subsequently, to 100 parts by weight of the compound (A) within this solution
were added the number of parts by weight shown in Table 1 of Coronate L,
manufactured by Nippon Polyurethane Industry Co., Ltd., as the polyisocyanate
(B), 0.5 parts by weight of Irgacure 184, manufactured by Nippon Ciba Geigy Co.,



nmet hacrylic acid and et hyl ene glycol, and hydroqui none

as a polynerization inhibitor, and by suitable

control of the rate of dropwi se addition, the reaction

tenperature, and the reactiopgtinme, a solution of a

compound (A) containing radiation curable

ar.hon-carbon bl e,. d i M
LS PG BEPEnd 350 A B hoifhe B Bt ot 3 o
solveat)Shiid Qhet RRPRIMY wiiktirbowas i Mmixkdbkegether, yielding the radiation

Subsequently, to 100 parts by weight of the conpound .
curghle presapre-sansyieopdhoshie coppesidoded to Ke aHS B Prespure-sensitive

- q jn Table 1 of Coronate L,

adﬁ%%ﬁ?glg%ﬁg\ré%é&% lﬁlir%\p%%ipol yur et hane I ndustry Co.,

Lt §0090ds t he pol yi socyanate (B), 0.5 parts by wei ght

(Piapardify of Prpssiiec SIS AdhESxE o EPad o and 150

parhe Marpi9hisel it lprasRhabl &S the RRIPHAAH. (ANdised in the
the resulting mxture was m xed together, yielding the

pressuieaséisitive adhpdive mosepasittonsedsiot by @nddhkdpyvk2 were combined,

.compositi.ons 1.tg 6, and the pressure-sensitiv ‘er
W@Hﬁ@ S’ie\a}‘étl%lbngégli ﬁfeo ﬁgmffuga o(EQZ%ﬁTrBB?) Osflepds(u#g eapgf%stsplgﬁsensmve
adBEsiPs e6mpbeitidansl.ti ve Adhesive Conposition 13) The

materials used in the preparation of the conpound (A)

usé@09M the pressure-sensitive adhesive conpositions

1 tI‘?1e6"od§'t|1"ed vatuet a%zsr)a\fﬁ{lﬁtg‘ragg%gegie%r éy%\”g%oﬂfetﬁ&ﬂcﬁéiﬂg Teaction

wi th "t he conmpoun
copdigimidr ef SHNEi forva4 hdinesi VEhe anglesuliar omeipBt Wi dejermined by
The i.odi ne val ye was cal cul at.ed sed on the

mepsPFBg 2 Ligi sndutiemet mf‘ncéreaﬁﬂrlppdﬁgso ‘fcd_zu@d#ra}i%fpfuran using gel
pelfibiSon Wifo k}fggg#ﬁ (MR oS 956-¢ MAPEAGPY, manufactured by

neasuring a i'on of the conposition dissolved
Whaterd €tarponatina),uamh usgighthegmeasyred meelué do calculate the polystyrene

chr omat ogr aphy rand nane; 150-C ALC GP
CaE A T AL 28 DO IS S S/ B por BETBAFIOEn dhBSIHYoRKL value was
caldsedcdsingd! ug Fr-tRl sdRdE he B YRId'r eMRe was calculated in
equi val ent "average nol ecul ar wei ght. Furthernore, the

achymansy Withasegdionald . 1 08VBuUKat4 -usi ng an FT-1R net hod,
ani é%ﬁ acid value was calculated in accordance with
se ? 11.1 of JIS K 5407. [0092] These val ues were

calmekat wduets iwidtet fflcelab® neinpodle fsame heethods Sor ghe pressure-
sensi tive adhesive conpositions and, the conparatiye
sensitivpladherise epmpegitias apd the goopprative examples described below.

[0093]

(Preparaﬁon of Adhesive Tape)

The pressure-sensitive adhesive compositions 1 to 6 and the pressure-
sensitive adhesive compositions 11 to 13 were each applied to an ethylene-vinyl
acetate copolymer film of thickness 100 pm, in sufficient quantity to gencrate a
dried film thickness of 10 um, and were then dried for 3 minutes at 110°C, thus
yielding adhesive tapes 1 to 6 and adhesive tapes 11 to 13.

[0094]

(Preparation of an Adhesive Film 1)
To a composition comprising 55 parts by weight of YDCN-703 (brand name,

manufactured by Tohto Kasei Co., Ltd, a cresol novolak type epoxy resin, epoxy



(Preparation of Adhesive Tape) The pressure-sensitive
adhesi ve conpositions 1 to 6 and the pressure-
sensitive adhesive conpositions 11 to 13 were each
applied to an ethyl ene-vingy acetate copolynmer film
of thickness 100 m in sufficient quantity to generate

cz'qunﬂilerﬂlr b?ne,n%n' hé@u‘e{l’ %@gﬁﬁt@o wﬂg‘?{"&. o Eg‘?{gec QEE‘?@%};&& resin,

45 phx;ls%ﬁngeh@ﬂha‘sﬂ Mllé)aDéBC;IIJLt(thrdﬁi 120k 4inan( fceprad aby oMitsui
of an_A eS|veF| m1l) To.a i on i si hg, 55
ChemygpissIngy, feplpnoliss reﬁmﬁﬁlg ?qsrqﬁﬁ dcroggf]&ﬂa lgndyg 175,
coeffPied 5 Rattashl 588%1011 lyt Sj%, @Je?élﬁ?ggs ﬁg‘ﬁ%ﬁﬁg taVQ?OQPoA?%) as the

resin, epoxy equi val ent 'ecular wei ght
phendli@0¢sinpl t7epamg bpoieight BO0BUAA1RE Epand nams; manuﬂzg:tured by
parts by weight of MIlex XLC-LL (brand nane,
N1ppnnnUﬁmat WLed I1d., thrcaﬁbpmp}dtrgnetﬂme&mhm B@ parts by
resin of the formula (1), hydroxyl equivalent: 175,
weighoof NIGCeAt1 160 (rhed rahsominufactuiedBdy Nippoht Uhivas Qay, Ltd.,
heating at 350C. 4% as the phenolic resin, 1.7 parts
v -uteydopebpyitriethokiilakel 83 silanardupting,agentsyfaadtid parthpy weight
Ni ppon Unicar Co., Ltd., y

of AefBRiIC RBTOP(HENA trfahf@bh*@‘ﬁp’i)lohanﬁos@lr@& Rtdarat siliey filler with
wei ght of NUC A-1160 (brand nane, manufactured by
orgaINe pRoNPEIrivchr asCmethyk groupsyat the surface, produced by coating the

st AL M IR B0k A WA SRl oty o
reacti@®egde] Nt pROONC Aaverige ]ﬁ@tlcleLﬂﬂmeta 90.01€ qurh) hé ethe iltér was
organl c groups such_as net gr Qups %ﬁ t he surface

added oislhaxapgneoand fgllpwing §Urlf"&%;e“tﬁ resulting, mxiyre was further
mler'ngbB%ﬂfu%y NifshlRags nﬁgbot hen conducting hydrol ysis

reaction vessel C, average particle
c[Dﬁ%] er: 0.016 mM as the filler was added

G oihite Taore, reneraddsts R0 Pt 0 rkiehl SRR AGYRY rubber
contaﬁﬁﬁféSB‘g}' by we&%ﬁl glyERiyt %ﬁylmexasﬂi%@cw en@deas1aA8GHT-860P-3

of an acrylic rub cont ai ni ng 3% by
(bran/demgtrte othaguﬁactldyﬂ bucrNaaSe Ghe@lq)@thpopi@tﬂmcwuﬁtteaverage

m°‘eg}”gg‘9§£gtjnw@§5g%n%g&5a% I ‘gg‘lﬁq%r WE 92§F2§2eeﬁeef)rand

namé qgaﬁgﬂitur@d‘ dyE ko Corpyrat@ng Ntcyahobiiyb20phetiylintiiazole) as
( rand name, manufactured by Shi koku Corporatio

the qlrugaaﬁ@»@tlngartolz PWeA rerudtnnineixtes wenstistnd, mpd then vacuum
deaeg%(}f, )ﬁ v%a v%%s he resul ti ng m xture was stirred,
and ’t'‘nen

cuum “deaerated, yielding a varnish.
[0096]

The varnish was applied to a release-treated polyethylene terephthalate film
of thickness 35 pm, and then dried by heating at 140°C for 5 minutes, thus
forming a B-stage coating film of thickness 10 pm, and completing preparation of
an adhesive film 1 equipped with a carrier film.

[0097]

If the combined weight of the epoxy resin (a) and the phenolic resin (b) in
the adhesive layer is termed X, and the weight of the epoxy group-containing
acrylic copolymer (c) is termed Y, then the ratio X/Y is 0.357, and the tensile
elastic modulus at 240° is 2.5 MPa.

[0098]



[0096] The varnish was applied to a rel ease-treated

pol yet hyl ene terephthalate film of thickness 35 m

and then dried by heating at 140C for 5 m nutes, thus

formng a B-stage coating figmof thickness 10 m and

conpl eting preparation of an adhesive film 1l equi pped

L th cargdyer film [0097] |If the conbi ned wei ght of
(E%'éplee%olx@ Qﬁesi n (a) and the phenolic resin (b) in the

adBSaesiptss |ofy ehe iagdhesiveefiinf, 1ameré hamiraght tofthehedhesive tapes

epox roup-containing . acrylic copolynmer IS
des@rb%dgbevqp%ﬁrqmée i disingAdie @09.3%5731165&%&? ?’ﬁ‘éﬂ £xpmples L to 6
| - 4 - r »
onf LR SpE R CEED 03 Shov i ISR prpeeti of these

sheéatmiweat ¢librt evdlhsgteddhesi ve tapes descri bed above to
prf@%ﬁ the dicing/die bonding sheets of the exanples
1 and the conparative exanples 1 to 3 shown in
TablsesHow R tﬁg%xﬁﬁﬂé‘é i @powdh bhesth tl%“ﬁﬁiiﬁﬁ/ﬁ% 8ohf#R sheets
eval uated. [0099] shown in the exanpl es through i
prépared biy leménating thy/ afihesiverfilim te hoerdhesivedppg prpdiged using one

lL.am nating the.adhgsive film1l.to dhesi. . . .
of o htizatre i sl spmisbish £% B dF oA Rievins dicine
cat QAP ASbitisThGt oy tredfctidn riadilat ipesl fstleh@iti RY theC iphgssure-sensitive

causes a satisfactory reduction in the peel strengfh
adbesivpelayens spaging hiring @ickithe e, SUVGIHE, soRMAeRgbstween the
prgsl'é{l'rquerps'it%é'Qd?é:ﬁ'% %%)Lelfcflnlﬂr esfﬁ?ersﬁﬁeeisdl)ﬁletx‘@gﬁﬂi fn a favorable

pressure-sensitive adhesive layer and the adhesi-ve _
pitlayesucdees whtei NPuithedndrey evidb kiesse pdiclngpdisuomekisg rshtets, even if

Furthermore, w th these dicing/die bﬁ% di ng sheets, of
the,gatirs dicinglis handing shesigrediuRd Yose diFde ' satisfactory
sphdih@dafl ﬁQHLBQ L ag bgﬂg&éeﬂ%leﬁieﬁﬁt WAEREAOUcin %ﬁ&i’& bbBAding sheet

can-sti | e retalned between el enents when the
is ditljiengpldoeatiah diraphitng aneanisg smbge ceavgnition aflindividual elements

siret.chi n(lg, .nepﬁni ng i mage recognition of individual
duzing RIFKW T3MBlE pi ckup is sinple. [0100]

(Coopggjati ve Exanples 1 to 3) In contrast, as shown in

the corparative exanples 1 through 3, with the
(Coimpianafi i Bxyopiiisnigtesheet s prepared by |aninating the

adrir?stlzovn szLl 5 %hav%naﬂl the comparative examples 1 through 3, with the
dicing/die bonding sheets prepared by laminating the adhesive film 1 to an
adhesive tape produced using one of the pressure-sensitive adhesive compositions
11 to 13, irradiation following dicing does not generate a satisfactory reduction in
the peel strength of the pressure-sensitive adhesive layer, meaning the adhesive
layer is unable to be separated from the pressure-sensitive adhesive layer in some

cases, causing a dramatic fall in the element pickup success rate.
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Pressure-sensitive adhesive conposition 1 {2 3 415 6
Presspiscepsdtiveadhesive composgiop 4 1 Mbl ecdl af wei ght 4500, 0D0 | ©
/700, 000 4060, UPsiR0d1@00 b( 0, Y00 440, 90@.8 LOH‘QOU 10 4{/—\) 1
Hydr oxyl val ue—40-35-56 O—1.20-Acid--val
40 0 Tg (O p{?b““‘é'sw‘“é BP0 700,505 [ R0 9%&002 ﬁ’“ﬁ?" 400,000
BdmBjundB{A) Conﬁwdmdyl(vatpe Bl end40quan55t) b6l 2 2 2|3 0 120
(parts by weighty ﬁwHCbIVt fiot M tet T —=Pet 4o )
strength betugen Brror tolwWoap £ al1 8 2% § 4
pressur e- sengif8i(¢e FoIIOMAngG%eatﬁﬁg adifes|i v&4| qye0 | -53
and at 80C TdNahehour, 0.08H]. 09 B1 11 ®11( OpdZiO0OBI3 Bl
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Adhe@QlBEL VE ConposTtiom Tt 121§ 1 I 1 I
Peel strength between Prior to UV 1.0 1.3 1.5 1.2 1.5 1.4
pressure-sensitive Following heating
adhesive layer and at 80°C for 1 hour,
. 0.08 0.09 0.11 0.10 0.12 0.13
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(N/25mm)
Pickup success rate (%) 100 100 100 100 | 100 100

B1: Coronate L
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2. The dicing/die bonding sheet according to claiml1,
wherein a glass transition tenperature of said
compound (A) is within a range from-70C to 0C 3.
The di ci ng/ di e bondi ng sheet according to either one
of clainms 1 and 2, wherein a hydroxyl value of said
conpound (A) is within a rand® fromb5 to 100. 4. The
di ci ng/ di e bondi ng sheet according to any one of
clainms 1 through 3, whereicnaamsaci d val ue of said
compound (A) is within a range fromO0.5 to 30. 5. The
di ci ng/ di e bondi ng sheet according to any one of

1. cMaimﬂclngfhienuﬁbnulnghesaéata doygrrdoeyihgvabuepoéssmied sensitive

adhes:uggo uré@nd 3 WI E‘lﬁesu e effo[r%nés 119 éft?q f?&gg?non a base

Arn-a ran rom
filmThwhﬂrcnng/die bondlng sheet accordi ng to any one of

cl ai. e e opp [

T phas T el AR e R R e PRS2 om0,

conteéniegl Xntaacthodewelaht GhdsatdOEpomgrqymsupcacbmnfﬂaﬂhmg double

bond@cr@ilt‘:lc aﬁog.%ldx rvg&% | ift 9r§eq Yzot h gdaw‘i@ﬁ' Q we\{ghg‘ average
thin a range fromO:.2 7. “The I cing/d

molelguihelr ngesgieet oficdd? Ry 1o BuBPlRECef aptaipls lfast one compound

t 6, ergi d iy resi -
(B) r%{)l%égleéﬁt ef by ag g"éﬁ‘% achH%i(}%%ur{éa %?)Boéﬁsac%’anatesblﬂmelamme
formpleelyde negigs( Ryt qERXY, reffnR-4d wherein, groups Ri

arseal%i theledidenti Rk Q,rorr@rflggﬁe%tn é?ﬁ?ﬁcyea:.“é‘sln (a), a phenolic

gresents a hydr en atom_a straight chain or
resip hcHéth apkPyageelh aqUivRLentcREbh 4eafE, 180cPérficy an epoxy

grou%LlsMhtgfm@ Ayaial &M#OW (AN W@RYbing" LER 8.5 to 6% by
roxyl grou an ar rou or a hagﬁ%en at om

Welg?‘}é/prcéfseﬁﬂ-féch‘?‘ifll n?@ﬁlél‘at?er oFH-’l &Wcédyénd“ AEPY Bt saﬁﬂ with a
weighBt 808Fadd AM1@cul 8r HBight of at least 100,000, a filler (d), and

a curing accelerator (e).

2. The dicing/die bonding sheet according to claim 1, wherein a
glass transition temperature of said compound (A) is within a range

from -70°C to 0°C.

3. The dicing/die bonding sheet according to either one of claims 1
and 2, wherein a hydroxyl value of said compound (A} is within a range

from 5 to 100.

4. The dicing/die bonding sheet according to any one of claims 1
through 3, wherein an acid value of said compound (A) is within a

range from 0.5 to 30.

5. The dicing/die bonding sheet according to any one of claims 1
through 4, wherein a hydroxyl wvalue of said compound (A) is within a
range from 5 to 100, and an acid value is within a range from 0.5 to

30.



8. The dicing/di e bonding sheet according to any one
of clains 1 through 7, wherein an average particle
di aneter of said filler (d) is wthin a range from
0.005 mto 0.1m 9. The dicing/die bonding sheet
according to any one of clains 1 through 8, wherein
said filler (d) is a silica BPller. 10. The dicing/die
bondi ng sheet according to any one of clains 1
6. timheughiQng/ite ebondingl sheetngaanoeliagattar gng) oree apf claims 1

throhghd§?0$ﬁ%rein when a combined weight of said epoxy resin (a) and
said phenolic resin (b) is termed X, and a weight of said epoxy group-
containing acrylic copolymer (c¢) is termed Y, then a ratio X/Y is

within a range from 0.24 to 1.

7. The dicing/die bonding sheet according to any one of c¢laims 1
through 6, wherein said phenolic resin (b) is represented by a general

formula (I):

OH OH OH
| @{CHT@"’H Hr@—CHz—ﬁj (1)
Ry

RY)y /m (R"n

(wherein, groups R' are either identical or different, and each
represents a hydrogen atom, a straight chain or branched alkyl group 1
to 10 carbon atoms, a cyclic alkyl group, an aralkyl group, an alkenyl
group, a hydroxyl group, an aryl group, or a halogen atom, n
represents an integer from 1 to 3, and m represents an integer from 0O

to 50}.

8. The dicing/die bonding sheet according to any one of claims 1
through 7, wherein an average particle diameter of said filler (d) is

within a range from 0.005 um to 0.lum.

9. The dicing/die bonding sheet according to any one of claims 1

through 8, wherein said filler (d) is a silica filler.

10. The dicing/die bonding sheet according to any one of claims 1

through 9, wherein said curing accelerator (e) is an imidazole.



