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 nethods have been

wi dely used as a process for cuttin nd separating
(di cing) sem cond W%Igrgowcﬁ%\@ggeen pr oduced
with a large diameter into snmaller sem conductor

el ements (sem conductor chips), and then bonding (die
bondi ng) each of theseTESHNEKORHIIEDD el enments onto a
suppftﬁé\qlgenber such as a lead franme or an organic

subs . [0003] Wen a seni conductor device is

ManufRetge &t Dyt Al RlatBafKS B%ngﬂd@é?ba@dihgghgatws@d,in both a

us:i ng a filmadhesive, then as shown in FI , first,
dicihg prédessn inawhishi assentitondudtanivadardd cuband seppiatediigw

of .a sem conduct.or fer 10, ..and th 2) .. i, Cl
stmjsdnRiclol SREHRLP 4 Ed Ble B BIBGRR, (0 tief e St bonductor
cleRyéts a2 BoERASVGUPPoRt mb@sersi i I m 13, is laminated to

the other side of the film adhesive, (3) the

sem conductor wafer is divided into individual

sem conduct or el enent WEHREND (4) each

i ndi vi dual sem conducts%‘!r%e elgrte?nt |sﬁ%?cked up with the

fil maehsi ve, bonded (die bonded) to a support

menber, and then suybjected to a series of rocesses

such Ingeqant Yaats; W@l#‘?ffb siic laminating mEthpdsdave bgrn Rgdely used
f LitthPanS&PafR i G g¥l 8¥h fRndfetol WUIdHs that have

oA e 0F ELihen A RPaEANCH NG St an i ndi vi dual

been prdabwedd rvgithretlimge. diametarin® smalier toticofduaiehelqaicnty

met hod

(Fereicononiipt cBlesf dnd thenpoadi WieibSndite) cRafef Biese
st JilduBiRHEREMR dnfo RRNFEEkt RerAber such as a lead frame or an organic
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 bondiﬁg method.

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



support, and (3) an individual sem conductor el enent
produced by dicing is bonded (die bonded) to the film
adhesi ve bonded to the support nenber, and then
subjected to a series of processes such as the wiring
of nmetal wire, and heat curing, thereby formng a
. . (@) 6
indifETAE SRPREL TR Bt R Rteridhof 15 S8 EAnRER Bbhded 1o o
suplﬂﬁmmdr(dmah dndm&ﬁml stinécdridustordhaneniepradaced by:ahcmg is
Il t and a .sem condugt or_elenment wt

bonded HishABds et TBmAAREP S tea%mp%ﬁsﬁgibefaand then
subjtéﬁtgart Ly g?%@%'efg}rﬁéesgé’g sHCAN Gt DRidd MR8¥ CarfRkat curing,

i ndi vi dual section of filmadhesive
ther¢ly ﬁorsupgcarstenr'rembthrctosdmce needed, meaning a
co&/o%%g! onal silver paste asserrbly appar atus can be
ither as is, or with inprovenents nade to

pord i Wafdh HabRsial Qﬂhﬁia@ﬁxg%ﬁ&ﬂhoﬁ&le%@ﬁb&ﬂ%éﬂ@ Beffuse the
hot plate. As a result, anongst the various assenbly

semivenHuetor vefergthi film adhesive ees, diged simultanseyslyeand a

| t I
BB A Sy R 3 AURONTS (hERbRadd GO bR pmoer, o
sepadMetappatdIQOEjr dithiwerherfiln ndiesived fratltiehaiondingd eych mdlwdual
fil madhesive using a wafer backside |am nating

sectips ¢fofdlm gebasive te muaawa imgmRerds 1ot ppgded, gneaan%& &p for
con\pe(?l@glnggsﬁ&&?agf‘er assE:Hl"‘t’)l)%K héﬁgbrgﬂ%ecsdhvbee l?é%q Eﬁﬁerddscl'spgr with

, and t Sste ing the résulting
1mpfcazrasmted1aﬁe Itumbﬁxmﬂseobﬁxekzmpdeatuﬁ secls astileomtiliconof a hot plate.
are required prior to t step, furth

As 3511"31?’;5{1 pmengstdhe gRTipHY 2 @}bévl%ﬂﬁf’és B%‘Psl%l Sé"oﬁﬁgmafef

bacl@'u!lé'rﬁanhﬂatﬁi‘% K$ Qttlta[&ﬁng rc%ﬁ&‘d%ﬁfb?@ Aibhfioeand hﬁ@;h&@ tha#tYeables
he adh®sive | ayér have been incorporated into a

compar&givelyaly@p mavefabbeingeasposed as fil nms capabl e of

E@@e"l such a sinplification (for exanple,
Je Lai d- Open Publication No. Hei 2- 32181 and

Jamﬁﬁ%r Lial LByl b km ?i’é)lrsodﬂﬁliﬁ -adhiesiv8-usdfpbdwafer backside
0007] Furthernore, another possible method invgl ves

lamipatipg mneifodnbeagueg) Fue band%eSéeps, hattipch St&pffpr kpnding together
the ?ﬂg?ﬁéggﬁgg %ﬁfl Qﬁce ﬁlc?é%\{d %egn {h ?gfe:pg@eﬁa?‘ggm the resultmg

lamigiagd dfjlrdlite tlb@bahm;gdesdﬂﬁetsémlmdutm mdfafrianatd:qlgretdhplsor to the
sheet to a wafer.. Howev w th anlntﬁrated

dicipg gteng ferteryimatifigatnn the, BRgratisn iy sUllfeing sepadd; Jilms in
i S5 S0P oGRS MIRA0E VB b vt
incorperasathiess uesihgy dayarfhaviedeknlpmoposed as films capable of achlevmg
such a simplification (for example, Japanese Laid-Open Publication No. Hei 2-
32181 and Japanese Laid-Open Publication No. Hei 8-53655).

[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



3 adhesive is in contact wwth the pressure-sensitive
adhesi ve | ayer of the dicing sheet, is inevitably

long, a problemarises in that the two | ayers

interact, meaning that during the process for picking

up i ndividual sem conductor elenents with the film

I [ :
AR i SIS A WA Shre it AARERITS i Fer YTIp) Wpine shect,

1sGﬁe{FitE) IyNWERTd fﬂ\bbl{:lﬁoa&aes Aw clgatdhe givy ,layd;rs |11$te:he:$,i mahxhia g that

to provide a n / di e pbondi.ng sheet ich ca

dVHRE HhR BEPCEES 6RO IRk s ARSI lsegts With the film

[
%ﬁ%ﬁ%‘%@%ﬁﬁgﬁﬁh%?%ﬁhé 0 aRANT G AETHUROBPE Byt separate
sdtisfmetohiéy.pr essur e- sensi tive adhesive | ayer during

pi ckup, and in which the adhesive |ayer has

sati sfactory adhesi veness as a die bonding naterial .

[0009] Accordi nGsUMMARYOISEAE INVENTION there is

provi ded a dicing/die bonding sheet conprising a

presfs@ﬂ@]sensi tive adhesive | ayer and an adhesive

I ayen i-n £h r a £ . ' .

sar arseRlty. (R depbu®ih hor B £ ERP ol SRaisl A Which can
bé oﬁmﬁm (oA seaidondacieg wafei ﬂtatmbatmd aﬂwmgcﬁ;&t dwring dicing,

curabl e carbon-carbon doubl e bonds w th an i odi ne
eqahlgiready sgparatignaf the aewmmcwr\ﬁéwgﬁ% apfethgpudhesive layer

fm RS RLs e sgm%lt gfe (aéggmg #eg aﬁu}yﬁ%ﬂqlgfgge,oaﬁnﬁ Which the

east one conp
a(tlmerssvcstwyng had sq:tmfwtsqcydimimess axh die hendiogmadtdehlide
resiﬂf gnd epoxy resins, and said adhesive | ayer
conp @e" an epoxy resin (a), a phenolic resin (b)

Wit h ARcoftAE 9% Yile &&Héf(ﬁ'{l%ﬁtl&f tAtrel 1§§§bvﬂi§@ anl@ﬂ}g/d1%'bond1ng
epoxy group-contal ni ng acry

sheatgoimgpirising a@mssuﬁe sens&%@wlvv&ngmﬁlyglf a@d 91@ |adk!1=81ve layer formed,
Mla e or quﬁ thacrylate and with a wei ght
inthat 9§ errrBP@ WESF at | east 100, 000, a
fill exid(kssurédemsifiVe hBBesi¢E BlyRE @bRIprises a codipoualB)@ontaining
enbodi ments of the present invention also relates to

intrrmelsovier, rdidting aireblsoriabonrycarheardouipepends WHA aj) ipdine value
of bR 30 24 %g%%éa{’%{%&%% gt% m&REPRAY Ui n%lﬁszf $00'H60 341,000,000,

a range her mor €, ment's
ahdhat praeseind compenid (B) sdlscted dtarh asgroapichasiating ®f polyisocyanates,

het e ) silected dhanasg
S e PO 19, Sheel s MISLEL NS, fyaroxyT val ue

said adhesive layer comprises 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 (e).

Furthermore, embodiments of the present invention also relates 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 relates to the above
dicing/die bonding sheet, wherein the hydroxy! value of the compound (A) is

within a range from 5 to 100.



within a range from5 to 100. 4 In addition,

enbodi nents of the present invention also relates to

t he above dicing/die bonding sheet, wherein the acid

val ue of the conpound (A) ig within a range fromO0.5

to 30. Furthernore, enbodinents of the present

i . al T .

otk s e BoURaBLE be fle bEREREniSh BlddHeHtEs to the above
diciegdpobiewdif)shest, whictdinhnhea at@ngdué odthedcdmpdird (Apis wihin a

acid value is within a range fromO0.5 to 30. In
ranggdgem; O 1o 8¥odi nents of the present invention al so

re t - I £Gi i fs $heR

A EErthre, R Enis HDP Brfbef RRREDE shofitlates to the above
dicimgrdi¢ bendingsbeétc wheséin the hydmxtyévabe of thawentpoanddiAghs

...0f the epox r - cont ai ni,ng,acrylic. copol r(

witQ 2 raReBoN SAhats AR s padauss ' Ein e dngye O3 to 30.

fr e @dithn @mbodFHEARITTRE BreseAPRIVeARBA 2159 reldies to the above

present invention also relates to the above )
dicing/dinbouiiagisbact, mpestindf thawrmbingd (wrighhehdie apoxygesin (a)

b) is represented. b gen | _f X CH
and 50 ph RIS Sy VRS U8 w T Bt oo Bl
confaliaBlacrlhesilpmet (© igltermpad R, thsmytheeatibeX/Yaisewithin a range

different, and each represents a hydrogen atom a
froms 0% ¥ht- chain or branched al kyl group of 1 to 10
¢ aﬁ*‘*ﬂ%eﬂh?@ ’enﬂ)od‘i‘ﬁﬁ‘é#sﬁﬁhﬂﬁkes@hpﬂﬂrenﬁen ANQ HXdteIIOUR above
an al kenyl group, a hydroxyf group, an ary group, or
diciag/ddd bgedingtsheet, wheeginahe phenalic resire (ferisfrepresdnted by, a
anfl in represents an integer fromO to 50).
gengrgl fHEPHRAB: enbodi nents of the present invention also
relates to the above dicing/die bonding sheet,
wh@Hei/n the averageQHnticle dianeter of Qe filler

( [ within a rapgge A\romO0.0Q5 mto Q m
H?r.é E}g@q H%-é Fr%cl_qe ention-al so
r tles To e ab difci ng bon eet, (zf

erekn the fill g S$pa silica fi r. In
(gghition, enbodi n&b of the present(Fh ention al so
relates to the above dicing/die bonding sheet,
whép@id the curing accelerator (e) is an imdazole.

(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 aralky! 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 relates 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 um.

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

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

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



5 The present disclosure relates to subject matter
contained in Japanese Patent Application No.

2004- 72528, filed on March 15, 2004, the disclosure of
which is expressly incorporatgd herein by reference in
its entirety. BRI EF DESCRI PTION OF THE DRAW NGS

.[ OO“F%; g{r%oerr]l} (c)l s%l@sg% 9&39&%?@%%@%& H%ﬁ]%? Eﬁﬁfafn fcl 1tn Japanese

illus

Ppteas eslj!iphlcﬂuemNcDQOOElBSﬂ fidecdhos dareh 16 2004, the dlsclosure of
gjr,os_s-secti nal schematjc jl]ustrations, ShOWj n

Wit ISeeXREEIFbY IAOTRAFR BeTait bR ptarenca dR disrR tuR et of

the present invention. FIG 3 is a series of
cross-sectional schematic illustrations show ng a
convent i onal BRIEDDESCRENIION QF THE BRSAeWINGrftuct or
devi EST MODE FOR CARRYI NG OQUT THE | NVENTI ON
[OOlE(?O1 shown in FIG 1, a dicing/die bonding sheet

1 of Ftde1 RE 8 TeMds-dervi8RhT Rhenfa@RAIuS®StiSn 6F b dGéiHERI L Bonding
whi ch a pressure-sensitive adhesive |ayer 3 and an

Slmﬂﬁ@flth!@pt%ymmzeah@nprOV| ded, in that order, on the
surf

our 36, 3 2 PAREP L S RS o P MR B Wi
shpransgDduf @Jﬁg’lﬁ@ﬁ&ﬁglﬁédon&ﬁ@ she6py¥Lthefpresent Whvehion.
is not shown in the figure, al sqg be provided to

pr ot & g ik agaries pﬁérqsagﬁéptlamﬂ/sshemﬁec illustrations showing a
cgﬁ H)ﬁ'lgI Reasdd bY fﬁanﬁeet r¥§ a st ls@¥@londulidRhR & @

I € bondin present |nvent|on nay
be cut for each |nd|V|duaI sen1conductor waf er,

daser pt 96 EMBRA PR CARRERRE QU FHE ﬁ%ﬁﬁ@ma

bond'@glzzheet of the present invention. [0013]

<Pressure-Sensitive Adhesive Layer> In a dicing/die
bondiAsgshelrein BIG.t he gichwgidic bonding sheet 1tdfethp peeseni énvention
sensitive

§EPyFLE SUOENTT i SHPL E pab bR it BB Sl e lawst  apgm

a@h&s@?@&%ﬁ' 2 (A ; r@ﬂﬂ&@l ini tAEt biek 2oWHRCIUrtice dofadbaskti filin 4. Each
curabl e’ car bon carbon doubl e bonds with an iodine

of thakayers way bedproont tarfdpredetemminedoshape i pperrdgng@)vith the
prc'&?c:egg odr %)rp% Difls 9584 Find % ”édxf'e"r'fﬂﬂl FnibRYY hSCHANPEE e figure,

may also be provided to protect the adhesive layer and/or the pressure-sensitive
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-



formal dehyde resins, and epoxy resins. Here, the term
"radi ation" refers to either |I|ight such as
ultraviolet light, or ionized radiation such as an
el ectron beam [0014] Firsg is a description of the
conmpound (A), which represents one of the main
C f e- S a "
fornfiRGRNAR Teging: dd S B RRlLE" RS o i SARRHSE HOUR 1o cither
Iighcwcmbdsaﬂaawimm Lighitbon isldpéd eadiaticks sweindsamelkéctrontbeam.
qpound (A), as an iodine value, is typically
Qﬂlﬁ* a range from0.5 to 20, and preferably from
0 %9 deff ltlffmﬁth@% Gl QAN NG hYCH fBrdsen odef@Sth
. ! elnséegfi%s i’ ¥ duct i onmltﬂr%5 gdgegl on to é aghlcéved ©
mani obllnpwnc:gs iof ithel| pmssmmc -somlsitive adhresiviedeyert hle the giresent
. value,is no._.nore than 20 e fluidity of the .
invep PaticiiednBBALY pf ved o surbl pesePBm P FoUlE fiongs contained
withi€ iR ESmpShAd{ AF Rl ioafift validtis TyFichny YvithiaG e gé Fom 0.5
be achi eved between el enents fol | owi ng stretching

to 2 Gpeaih prgfwmblypfrgm @ tordk Baguring thebthrioding yler u@atdlfest 0.5
riorat] t
et T R TR, SO Vel v
providl&l arenjpditivdvdldy id b6 eﬁcfreltlialﬁizabﬂﬁ flwidity afrthel pedgsore-sensitive
sinple. [0015]  The above compound (A), preferably has

adhesivy fedlovwingrigiediation empenasatisdactont Fﬁﬂﬁ S atigRArdoTy; igeing can
ve s 86ed Ve MY PRGSO ot can
arlse( hen'legfpic&mp dlesto abﬂma‘mhﬁic&ﬂlmﬂle'ﬁgjageseeoglﬁﬁbm f individual

her, the heat si stance of the co nd | ative

clen B Pt P AFPRIERa Bpddation. i coRmaRaE g sel s table, and
pm(ﬁ@hbﬁf@g;nq)lgpé and provided the value is no nore than
sati sfactory shatter prevention effect can be
acEﬁQi\ﬁéd for diced el ements forrred on a wafer with a

condBaRhve A5 pand 15 pedstatty Bgs adfehRNIoH iFttature

withi®khaflze Baen ST Caddl & C5xabRiven intorel preferithly fr@aCHLUD t@f-28 C.
a compound ((1)) such as an acrylic-based copol

Pro‘@detbthﬁeglnas:trynﬂ@ondg@aemw (heeqafter cape abbrcyipted 25 T Tg) is -
70°C ggklgﬁeg) Mh %P k (%%ng ﬁ‘l%rc%%}) Q@ﬁqjeﬁatmqgsthgﬁﬁg?l%?férated

unc I onal groups, a corrpound
during mltramraung ia sﬁwmtﬂo@nadncgpmwpdaﬂmhahiammfs nd sacé theg 0°C, a

wi th these functional _ group 017], . O these
satistaeior L A e PHEY TIRBRRIEe CEnPR Adirvab for glqeéoqsiswaw formed

on aCWARPLALE2TOPEN surface.
[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



car bon doubl e bonds and ot her functional groups can be
obt ai ned by 7 copolynerizing a nononmer ((1)-1)

contai ning a radiation curable carbon-carbon double
bond, such as an al kyl acryl ate or an al kyl

met hacrylate, with a nononer ((1)-2) containing the

‘%@Wﬁﬂr&?wﬁ%ﬁwl) c@‘%@hg ?igélg?@ﬁ Jﬁ?%%rbso& F}arbon

dasblbe:»oyﬂd ewdhy hde alkyl actylhteanran kel metizeeylyte, with a monomer
| ate, 2-ethyl hexyl acrylate, dodecyl acrylate,

((391 d’é’@%‘n‘é’cgrtwéﬂﬁcu%?él ghoHdomers of no nore than 5

car bfﬁb orrs such as pentyl acrylate, n-butyl

acrylate,” isobutyl acrylate, ethyl acrylate, and

met hEbcamq:le_,sI cft the msnmnbﬂ ((4%-1) eclode mesworeds n§6 to 12 carbon

t hac es, of ab d 001 Th
PR PRI BERIBF BREU A NS A0 Ta T AR prrg apherxy!
a&l(ylate 1doddch® actyde! atd'8edi}i a2 sylhfc ARl hSHOrh GRRATRIMbR: than 5

becone, thus enabling a conpound with the

cwgn[‘aé@nglsasls as paniyil apofateenpmitsl aarglate ipebyybacrytaie, ethyl
Fur t
oG R hRIES gt s LIRS s RgE Bhblbiidtdor e

abéwnedhpOindsenper at ure, | ow nol ecul ar wei ght conmpounds
contalnlng a carbon- carbon doubl e bond, such as vinyl
acet ¥ 9%]styrene, or acrylonitrile, can also be

bl en ' i

amounts 1figeh Ry RBBPHEarbBh AYGAE iR (B idober ((1)-1), the
lofrert the gmanarsuﬁéﬂ.)erﬂ])era{tﬂezﬁ]l beEnﬁrepltlafs @fabling a compound with
tl{fgqu]%gct Iggon%@?sor grlljsm?}a gwg?rtaglﬁ'sgg%%é}{pﬂééea ;ﬁ%ﬂ%{}%{ﬂ%‘scm order to
1&?%@6%%%@&@)@11@’ Mvar‘?cﬂpsxﬁ/erf&h%ﬁe fﬁ’étofs?@ﬁ%éﬁﬂfénethe glass

oup. Specific exanples of the nononer
tnansﬂrtmeenmrqmrec lowindolepekan sy ghti comapadunds sionteining a carbon-

C%%ﬁ'yodr &ﬁg BRVF sg‘lginﬁs é’ﬂ‘éﬁa acg?qyg,gslrtggapgp é€?cry?on18‘cle, ¢tan also be

bIERdBAGHYA BfemonBmEEPprovidAGRE [QuhatiBSamBLYEab more than 5% by

nononet hacryl at es, nmet hyl ol acryl am de, N
Whtwfdhﬁé@ﬂﬂhmfmﬁfdbe mm}neraﬂ( ﬁbﬂam

N- al noet hyl acrylates, N al kyl ani noet hyl

nmet h tes acryl am des, nethacryl am des, naleic

anhy @xaﬂ@,les of thedfinhctiudl o sl evitHit e imonantey (1)) include a

pht hal i ¢ anhydride, glycidyl acrylate, cj dyl
Cﬁ@pﬁé{bgw% By dEaN Y] [STeHR, ApP SEPWRCYC cP"g‘LK?‘F Foug, epoxy

PP Y Relt yaRate 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.



whi ch a portion of the isocyanate groups have

under gone urethanization with a nononer containing a
hydroxyl group or a carboxyl group, and a radiation
curabl e carbon-carbon doubge bond. 8 [00211 In the
compound ((2)), exanples of the functional group

ngd ia hydr oxyl group, epoxy group, or isocyanate
up or the like in those cases where the functional

gr Diltheod orﬁ}E@xrﬁD('(Dp)l,l Bﬂax(l()ﬂe)s)of thbdiindtional lgﬁoﬂp.lmcludmzahydroxyl
group of t nonomner 1)- IS a,carboxyl gup %r
groua, ép@ﬁy 8Toup;, @1 awaweérg%eﬁ the,like in F@SE&@F%{S where t

func?lﬁggpéllo%§ & t&ﬁ Qoﬁ{poﬁgﬁqrﬁﬂ 2fnGt B, PP A ctioRg! % ot difthe

ctiondl group o e nonomnmer
monpfriky {(2))-2)s isa onrj:raxyj/ ragrpoompa cadlepuﬂ)ar@vduple @roup, a cyclic
..lsocyanate gr or the |like i 0ose cases wher
acidiamAGHT BRSO BEFORYRaIE Srofs Bhme e i Bpor Sesiy Wtk e
functoR4Pg ronF) ér tﬁ@rrl@&i@iﬁerg(f(@}m%lscy ﬁkﬂfox@“} tg?onf}f‘ hncpost§ Vﬁgoup or
hose cases

group, am no group or’t e in ere
isocydraté gnutn ontlie likcoipthose chgss w:hmc rtbc fyrictiona) grayipaef the

monf R0 BranlRbiond GuBu B R Flbohdf efihb, v AR goipice

groupp B ARTIné ggiaup?br tHeOR2]n thloBe EH&SH@I@&EHB& fiaestiveah gtd of the
conpound ((1)) and the canpound ((2)), mat eri al
monphwr (Eat3)sisiasisenoky grers. \S@wéiwxwd%%}ﬂ u%rhfesame

comBTAAEPRLLREA SRoPL EPSELIRY cxlinpilic AHEEorh 0 DL

pro al unrea
fu[IIIIZZQnaI groups [ 0023] In the synt hesi s of the

af orenenti gned conpound (A), exa f suitabl
or fhaHiecTeaploR Re as ¢ the w&wwﬁé&%ﬁéﬁ? cempeunt (D%
matir?zﬁqﬂgtt Efisfizs e Qtl:lﬁt\} @IBT opﬁi/&%‘%gl %ﬁh’e%af&ﬁ%r&’s‘ifcs preSCé"lbed

tones, esters, alcoh romati c sol vents
by thoé pretshetsm,venypn cah bgprddsaidienteaving scue Wm@a‘:}asle@cted
with a boiling point wthin a range from 60

ol
fun‘glé?n%gg’@u%uch as toluene, ethyl acetate, isopropyl
benzene, nethyl cellosolve, ethyl

cell osolve, acetone, and nethyl ethyl ketone, are
pr ét é‘rer sadlthemse optheyaferementianed mmmmr@r(ﬁg)e esempiep afgwitable

orgagi tgsfgaﬂ-?r at %fg? ngrs t?lﬁargyctlon 1sncc5)|nldg§ted as a solution

as a

polym@mblloal mehmltewe%netsr Edters, altdhoty, gadiaeomarioxobentsaand of
initiators such as benzoyl perOX|de If required, a

thesg ayRIGAd 2008 SO Mg ati aeaY ohas sdhpyesrs, ith aihofig point
withi959ne 2 Bdnf 66 3RNE, {ifth Rftohlthe JERYT Glktate, isopropyl alcohol,

benzene, methyl cellosolve, ethyl cellosolve, acetone, and methyl ethyl ketone, are

preferred. The polymerization initiator generally uses a radical generator, 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.



nol ecul ar wei ght can be produced by adjusting the

pol yneri zation tenperature and the polynerization

time. In ternms of regulating the nol ecul ar weight, the

use of nercaptan or carbon tetrachloride-based

solvents is preferred. This reaction is not limted

to Sgddﬁti on pol yneri zation, and may al so be conducted

usi n di fferent nethod such as bul k pol ynerization

or STHPeBaiIpdInAqAY Bahibeadbigined In th@ﬁﬁﬁheﬁ&esocmmmde In the

(A) can be obtained in the manner descrihed above, In
PrasENt WveBeR, theveskereiar weaghta| te semponad dAy 18 prefreably within

gg@bgggﬂ} %@Ogg 6@ &Qf(ﬁf GO0 yA]WlﬁJl éhlalavsfeggﬂ? l%s"s Qﬁﬂtn g%,OOO, the

ecul ar wel €ess
c 3 GOQrertk impatted Ib\!/eths hned@tlbnldtpm‘asesj vyich Imcreases the

e eSS St RS R S S ERRY e

r&ﬁgnﬁ?d‘hs SroblBAe 14 gﬁf&ribtb'cﬁer Bféyéh?ﬂ’ﬁs eié?né?{tQﬁ@lE@bment the
ter prevent this elenment displacenent,

th
modéadad wmglmsgptefe@bpy 40,0800y gteme00lf the ngtvlsaulgr wejight

t he gﬁﬂ%@é dﬁ?ﬂ g}fﬁ‘ ??‘fg)ﬁéﬁ?ﬁ]@i é)e %}mélg pﬁyingbetsm or appllcatlon

MUlkaaEt Vei i ivailiesVial tHe présent hﬁveﬁh@ﬁ&@ferltﬁ\p@h}mmné egeatvalent
to pol ystyrene equi val ent average nol ecul ar wei ghts.

ayg8gemo Igpidacwigighivd (A) preferably conprises

SUfft ﬁ]t OH groups to generate a hydroxyl val ue

wi th a‘range from5 to 100, as this reduces the
adhegheronfpalundiA) g)refdrﬂdyaiomqj”nset huﬁﬁﬁamb{)[-hgroanps to generate a

further reduction in the dang
hypggopprt ¥ Areeyithe? EBBSJERm ‘EQ treg Bageipe adhcsion

f&?{(ﬁg@ﬂ?ﬁﬁ?ﬁi@ ?gﬁ@?@%’%ﬂg%%@@aﬂ%ﬁgﬁ?%%aﬂ@elagf flickup

ntiyabs 0>Brrtheamoee, ahe chmpoonp (AN préfayatily ai&mmdmmwetsfwﬂiﬁmwt

CBiaheS Fect bl e SHEF L) b i 69

pr es se1%5) sensitive adhesive tends to lose fluidity
follownglrradlatlon If the acid value is too |ow,

t henIf the liydpoxylermdne of the ¢empeipul @‘é)stsdpatIDWn then the adhesion

ract ff i ci.ent h
AR ER FteoT so Uik il & GRLGiRE. FRRrdssdl o R ne
pidsei b §ehsith R0ZdHesiviepshds fo Rnsééfﬁﬁditptfbnﬂwﬁfg irh&hatlon If the acid

vgl?.lgpl(s) lilg(()j lcgv?) thevnw]ning ?m{afowe%lseenrt“u? tltlehteap?:trgsetgrar{}aolnncharactenstlcs 15
insufficient, whereas if too high, the pressure-sensitive adhesive 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



conmponent of the pressure-sensitive adhesive | ayer.
The conmpound (B) is at |east one conpound sel ected
froma group consisting of polyisocyanates, mnelam ne-
f ormal dehyde resins, and epgxy resins, and can use
ei ther a single conpound, or a conbination of 2 or
. : s .y 0
confBis U] KELS plaif ARMALRs, Bln ROUDL 4 Php ORI e

pressiifelheitde ddhespd. as a result of reaction with the
compound (A) or the base fil menable the cohesive
stk lh of the pressure-sensitive adhesive |ayer,

COFRELSE RG0! P tic AR P cfibhs BRhE Eglyg%clyﬁﬂﬁepm stiBlble

as I'ts nain conponents, to increa oW Nng -~
exampigk iioclude arahatib socpamaes sechsanddt-digheaghesthane diisocyanate,

0028] There are no particular, restrictigns on the
toly s SO YAITAG o Bl e PSS PR IRhEE g8%ocyihate, and
4,4’-3290&15(@phéﬁ&bﬁ%‘h@h%pﬁiﬁ%ﬁp?&ii&ﬁam@epH@%éll%tﬁ'@d&ﬁlethylene
_ diisocyanate, "~ tolylene dilsocyanate, xylylene 3
diisetiyagaicy 3rtat drimethayThek grhetylenchditsogyinaieyiappherong ddisocyanate,

44 S22, 25 bi s(4- phenox e ) propane]  diisocyanat
4,4 'g%c}(/%‘%kféxé@mﬁé&gﬁ@ﬁ%%%@%’%!ﬁ R 18§;§18§F%¥1metﬁ‘aney &t anate,
lysink diidodyahaRl hvd hpineraiiRyt whtdi AspeyHiaéampleqiiior one
di i socyanat e 4, 4" -di cycl ohexyl net hane diisocyanat e,
commmlablww@llahl@@pﬂﬁ%@ﬁécm be ysshisaberonatg ki ne
di j anate, and lysine triisocyanate. A specific
exanp of a comrercially avail able product that can
beFustaermsreCopanifit @xhmpl029ommerd hldy aoaitable med afie-

I f ially avail abl i pe-
fornmalgiaidtag e (hEaDs el B8R nkelas MACPadmapiagued by
San%ﬁ%ﬁi@ﬂ%&?@t&r %ﬁd%elaﬁ%u%ﬂ?eﬁ%;lr ﬁ’i’égchf—tﬁg%ﬁ?‘l‘ ¢o.,

(manufactured by H tachi Chem cd C ).
Ltd.}.n Imddditionn ex amples|cfsuithb buipoxtyl resiapdnsglude Jietradi Xdh ude

.Tetrad- a, registered . tr rk. nuf act ured b
regites5p dih tn Bt LaTessrigor REFRGRjeN CRepHeA G aEE ). T the
preseAVBREhAOR, thBGisE ST polyiBed pans ey patteslady ?i’éﬁah@d! arly

preferred. [0030] "The quantity added of (B) is

pr&@@&Ubly within a range from0.1 to 10 parts by

o 3B, SR IPE BB AH T Ao g 271G o s
by WApht, bhdtehes nfsreprbfeyably fr@a.4 ha 8 fhrts pawkighvyper 100 parts

wel ght then the inprovenent i.n cohesive strength |
by weiglisok heromnaunddde: J thisarentity is lessthag.hhparty by weight,

thenftgl‘égfr% To¥ ?@g@o@:\éﬂ%is@ﬂ%ﬁgtﬁ fRBdSH bPI ARG W HePRLS 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'-



resulting in the formation of cross-1linked structures,
during the blending of the pressure-sensitive
adhesi ve or the subsequent application operation,
meaning a deterioration in wgrkability. [0031]
Furthernore, in the present invention, the
[ ©- | Ve '

A P B e 5 T B R no o AR, iR
dithéorebatizophenopd rdce tiphanofiesduchcisi aesophendieand

phot opol yneri zati on iniIiatorwéfg incorgﬁ%gted mﬁthur
diethoxyagsophenans, anthroguizgRes sy s4rsfhylaghraquinone and t-

b%ﬁgédqgﬂ?dneg QERRINES? CR rQ&iH}?ﬁﬂhonélﬁehﬂ@iﬁetﬁ?ﬂ%’eﬁsoenzoin

enzophenones such as benzophenone, 4,
isoprapiyiyetleeri hesih ZhpSetmomglimidazole dimers (lophine dimer), and

4, 4' -di et hyl am nobenzgphenone,. and 4, 4' - . . .
aciidinF s ﬁmﬂ&ﬁ@%anﬁégaeomﬂarﬁe%a@a% psggicither singularly, or in
cHRBIARIIAE AFeWBI Y meiedifRydRCRhgRIieagne, ant hr aqui nones

such as 2-ethyl ant hraqui none and t-

but y[@#2r aqui none, as wel| as 2-chl or ot hi oxant hone,

2. 2, Sh8 Aty FHEef CF Befterd ATRHARN o e frog R Lo S parss

b{6¥di ght) anb el nesrepeeftdshly Frent(hes eo i pakisaiyowsigharpdrel 00 parts
used either singularly, or in conbinations of two or
byreight 9§ thecompaawgdddnds. [0032] The quantity added

of (E@Oj'b preferably within a range fromO0.01 to 5

part 33 wei ght, and even nore preferably fromO0.01

t o 4Ipaddisiony adkésgint impantingEents; rdhedign wegjhtoryfsurfagtants, and
compound. (A). ,[0033].. In addition, adhesjon.i rtin
OQ’één‘F‘QHlf&HH%fi&HnV mal §PEIPORERIS 2P 1 be bigndegip the
rdgﬁgﬂi(f}ﬁ BLSbRO Fr SO ANR! a dHRER@NARH $n ¢ pA)seRt MPention

ended into the radiation curable pressure-sensitive
acaiitdFig/ie nesdd Although threes aret no pemivularresigissiondionghe ghickness

o RS b RN o8RBTy SRR AT 2 o 50
phﬁyer, it is typically within a range from2 to 50 m

[ 0034 <Adhesi ve Layer> In a dicing/die bonding sheet
of tb@03flesent invention, the adhesive layer is

<qu‘;1%§§’6:)1;1&§%@5% go:rggisint |( g)n conprising an epoxy resin
’ In a dicing/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
each 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.



with a hydroxyl equivalent of at |east 150 g/eq., an
epoxy group-containing acrylic copolyner (c),
conprising from0.5 to 6% by wei ght of glycidyl
acrylate or glycidyl nethapgrylate, and with a wei ght
aver age nol ecul ar wei ght of at |east 100,000, a
' CUr I .
Furthbiry e, U0 endB B rbtepdnBcha SRSk eiahi o) |3 oo,
and et moaéfpreferabaytat taasB800.estricti ons on the epoxy
resi n6§]a) used in the present invention, provided it
ex s an adhesive action on curing. An epoxy resin
co
or g gfpgﬁé%f;t‘g\% ﬁ{gew{@o&g @EgthHé\‘lgldg Fb?ﬂﬁ?tlog?gepoxg resins and
novdak@Ppxmmekiay suchay kisphafodrAabype ¢psy tehibns, Bispbenoldatype
be used ,15 Fu therrmre t he eﬁ resin referﬁp
epoLEesins, Bisphgnal \R}él?"g?RO"chfeé’cnsré gxclisnepoxy Aringy & e
chalﬁft?afsﬁd apbyy dsing %ﬁ'ﬁengpﬁ)ovc[lgﬂeﬁie e;@ﬁ@'ﬂékﬁ% efesbhhSvdl NP eype
epoxy resin include bifunctional oxy resins and
epomm@ sk beqpbﬁyolr émqwlﬁmmea@om’spﬂenaﬁghw@iﬁ@tbmﬁ?d

n )
prod i SEuiaBl L ko ay) HiGreFATSghS ol drapBlrARRARSY, Bgtveiay
etheﬁlmtirprbaﬁad o@@muorsesmmaxglphayphtheﬁmﬂqkoﬂwe oe‘quhols as

esins, cresol novolak t poxy resins, bi sfréhenol

wellrﬁsv%kﬁlkswseneéowog@sﬁt ordwglmgfrwd wemiamsqfdhe above

oG5S P Eimbl g Ay bbbl b Fh5e Pagibgle

hetepdandd- eontahﬂngllegbmz lrelyhs eztmelsbfbiee.d;enr dthesé sesifis can be used

al cohol s, as as. al kyl substitu hal age
elthfzfrmﬁsl&aéyeﬂatveaom GRioms o5 oI VTIEHRLgF e b addition,
the felinl AGY 'ipsroecmﬁgﬂleﬁcﬁl lally oKPFRTh Q&hﬁaﬂé}ﬁﬁ la@NAbuAReX Yprovided

resins”and heterocycl e-"contai nihg epoxy resins can
thosalcsmmmeutsetb ndthieyrir i dheracterigtecsusicdie resinher
%ﬁrly, or in conbinations of two or nore
resins. In addition, the resin may al so

COBf)éélﬁch%Bnﬁﬂ’QsXé!f é&ﬁfd&r&ﬁﬂ?%ﬂﬁﬂhﬁe%ok?ﬁéﬁhé ifude
rovi ded those conponents do not ]r]gpau th

biSth@alaﬁttma gpdosrasins fishrasinikoteotiyz llspiécSIfSh Epikote 825,
Eplko)fg gg Ep%fotg geno?‘&,&()ké %34 V%%llkgpe ?O@lp%ksﬁs LN EEpkl(c)?tg 1003,

gle i'sp Xy Tesi s suc

Eplmg 10Ep) Bpiﬁc@teB]l@M I:E;pxkokel @BRAF, Hikéiet )82 Epilkgte kl@oe,
28, Epi kote 8 5léjpl kote 1001, Ep |kote 1002, Epi kote
Eplkm@éoo Feanfi&pékqt@ 4Epﬁbkfmden%9% allpmanpfasturpd xﬁ,apan Epoxy

ResinR (P! Lrd PBEREPIK BER A2 DER-361, DER-661, DER-662, DER-663U,
DER-664, DER-664U, DER-667, DER-642U, DER-672U, DER-673MF, DER-6638
and DER-669 (brand names, all manufactured by Dow Chemical Company),
YD8125 and YDFg170 (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



Epi kote 1003F and Epi kote 1004F (brand nanes, all
manuf act ured by Japan Epoxy Resins Co., Ltd.),

DER- 330, DER-301, DER-361, DER-661, DER-662, DER- 663U,
DER- 664, DER-664U, DER-667, DER-642U, DER-672U,

DER- 673MF, DER-668 and DER-669 (brand nanes, all

(PR 3t P SRS, 000 SRERERY OnmiPlit e g ¢pen-7o1,
YID(OIN)702 bI]SQbBI’)IOB aﬁdtmémDMI(bﬂaﬁdlmmesum neuYa¥tuiOkly Tohto
manuf actured by Tohto Kasei

KoReon- 14001 EDCN p028 pE O N I038e LN R SeBUGNlGlgh BOCN-
38 EGTAN8s 58 KRR SRAML LM Nipon
Kragakid &t Uk ld), BS QW AS6X , KES/EN 2 004 and._E_BC)N -324d (mlﬂdlk@ws,

o T SRR LA LTS RIS s such
aé%Q@ﬁEIO@@SaEEM@@?OB@HBUfaﬁﬁt I?éitebl)Sﬂ;QDf{BraERPMnes all

Resi ns , Araldite ECN1273, Araldite ECNI280

e fantattedi e mmﬁwﬂReSIQbCan¢mdaégaldane| 0163 (brand name,

P Cga d't 38@%%?1 ! I 2l %ﬁg% $]£Rgafghﬁ?%-%5%%,dDenacol EX-

6I11¢”B§maoﬁb|1 [E30mnyBatienaes] By -39 DenakebBX- 12, Dédado) EX-521,
ECCN- 102S, EOCN- 103S, EOCN- 1045, EOCN- 1012, EOCN-

Degaep! 04311 GxmagabE KatN and Peppeal FiXriztedrangd pames, all

@%%%@ @pggé%%\@g%w(a gsaan de r?‘?r?ergs Mﬁr‘rg'é uf%ﬁgroé%ﬁ ﬁ;/rand

n&ines,tmanufabaired by Nippen [Kayakn (xol ILfdJ);ca:mmleetbfpeppwyy resins such
resins s as, Epon 1031S, E‘% Fot e 1032H60

PGS O04 1B BrananFHasrt] bY I R ERCEUREGMS,Co-» Lid), YH-
492 RBRnERRYYe, RSl UT8cttPed b C%-tl'@hio K’ﬁEﬁl @6t it@}eﬁet%ﬁ 9(”5’{1% Tetrad-C

nane, nmanufactured by ba Specialty Chem cals
(lirandmmelixﬂﬁmfacnmddxyl Mﬂubﬁhnﬁaw’rm@ubalﬂompm Inc.) and

| \EX-622, De EX- 51 EX- 5

ERII00) (B0 athe AR e ERd By SURHORG ChSTcBLCh 1.40.);
héRre\’18l8BRGiIniak ep oﬂg@é|§13§§w}?§is ayaltae e 10n®FAERh Sme,
Ltd.), EPPN501H and EPPN502H (brand nanes,

nmm@acé@xedrledcﬂan S@wdmf @éwaueals:énc YiLandl glicyghicriporygesins such

y, I KQt
SF BR8P BU50 e 501 B ER0d R ARE R ol panyyprred
b{rmind CuibRie CBipsrAtdn) enld yesEabiias Kas e uSed eithtdsihgularly, or
Tetrad-X and Tetrad-C (brand names, manufactured by
inFembriations afweorsmers JiEERRRINGSINSnc. ) and ELM 120
(branghfigne, manufactured by Sum tonmp Chem cal Co.,
Ltd. ;] j%et erocycl e-cont ai ni ng epoxy resins such as
Ar al @ tlee pPrESAKY iplveaticn,faom, the vigwipaiat of beatirgsiSidmae, the use of

ag ﬁgﬁ;(? lrésy n tq;a(?tn{is %g i alt ?gorh ter%rll)gra%lnl'ec \h/nd lh%s gps%)t%n{n%spcﬂ%t 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]



as ERL4234, ERL4299, ERL4221 and ERL4206 (brand nanes,

all manufactured by Union Carbide Corporation), and

these resins can be used either singularly, or in

conmbi nations of two or norejgifferent resins. [0038]

In the present invention, fromthe viewoint of heat

resgi | | I

EpSkarFne i £ DI CIaPRRRE Y of RALDGHO G itk Y dohening

pointedauiedt 50 @haveng lagd diffetencetihpdlarity fadmitbaspody Erovp-

referred and t he tit of this OXy resin
contarnérleﬁsﬁr i CRROBYRES (D Sarlgr%aelp“éd%dgﬁ PQAT misgipility
betwoeh thEPwE, ggrgﬁllg O ¥ eyVBE gmxffesﬂ{seaﬁjé refe?fb‘a

nost pre er % by wei ght or ~greater, t he

t of@0404ei ght of the epoxy resin (a). Corrrrercr aIIy

VOB Do I BRa errset BV SRl d SP ST At P thesgpoxy
resin gi&t i p'fé‘ﬁ%bl%xathlhtéjra)nge@f&nIiFQ'OKBtZEOG@@Feqa%dE&PdﬁQhSre

brand” names, manufactured by Japan Epoxy Resins
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becdrh€s BRAkY aﬁﬂQH@adB@ﬁﬁie@s It@d&%)det&&@@h%&eas(mthe epoxy

descri bed below, |eading to poor mscibhility bet

equivalent gsceeds 2,90 a/qqestbprl Tgtgpdete ,fﬂdbsanéfthe E?S?(S/fersb‘é‘f‘}% tends
to d@treﬁo %tgferred [0040] Furthernore, in the present
nvent1on, the epoxy equival ent of the epoxy resin
(aIOOL'sl]preferany within a range from 100 to 2,000

/ eq.., d m_.150 to .1, 000
o1 &iough iR ctte SoarasHBbRy THTORIABOOT BhosBR e (o)
provif& ﬁﬂﬂ.ol’f)}’dr%ﬂyl é’(gh%.‘ltent 5 At%%ttlﬁ@rg/é n%@ﬂk ortr|é§él tPe resins

cured produc ds to becones fle,
are putfiersed es ey afémd@cqeﬂedeelepirobameqorwre aeslstﬂmteh‘éfhen
xceeds .2
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preferably within a range from
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:

H OH OH
cm—@—cr—r CHz—@—c:HZQ (1)
(R"n RY), /m (R

[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



150 to 400 g/eq., and even nore preferably from 180 to
300 g/eq., and nost preferably from 180 to 250 g/eq.
If the hydroxyl equivalent is |less than 150 g/eq.,
then the coefficient of watergsbsorption increases,
and the reflow resistance tends to deteriorate,

o167 AR5 touh n BRI Yo g IR oSS Ay IRy Py, am aryl
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.phenolic resin include the phenolic resins
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andhpragdsysingproving the reliability of various
propﬁédams such as the heat resistance and noisture
resi e, and reducing the contam nati on of

equi PNEIdnotRULSEh SthePResedl atvdntionaiepaiRented WUtherfrmula (I) can
operations such as heating and processing. [0045]
be obtained by, for example, reacting a phenolic compound with a xylylene
compound that functions as a bivalent linking group, in the absence or presence of
an acid catalyst. Examples of commercially available products include, for
example, the Milex XLC-series and Milex XL series (brand names, 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-



A phenolic resin of the present invention represented
by the formula (I) can be obtained by, for exanple,
reacting a phenolic conpound with a xylylene conpound
that functions as a bival entg!linking group, in the
absence or presence of an acid catal yst. Exanpl es of
comercially avail abl e products include, for exanple,

ethylpteenil,| @x-pto@yidenel namdpiplyéphexiol genimgepylphgndl, m!arres
Chemi cal s
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fluoranheagbim-flrasepbeniol, enkptflugaphenol p 16 etyl phenol ,

0- F-@@gpyl phenol , m n-propyl phenol, p-n-propyl phenol,
? ropyl phenol, mi sopropyl phenol
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- but o I sobutyl phenol , m| sobut yl pheno
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2, 4- xigfenol 2, 6-xyl enol, 3,5-xylenol,
are pargenlarhy prsferyedhenol , resorcin, catechol ,

hyﬂ;}&@yl none, 4-net hoxyphenol , 0- phenyl phenol ,
| phenol, p-phenyl phenol, p-cycl ohexyl phenol,
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p- benzyl phHenol , hl or ophenol, p- chl orophenol

prodncbonmfph;ﬂmiohcpemmm‘faphéunhulac(l) ahle fhildovoing xylylene dihalides,
p-i odophenol, o- fluorophenol, mf{l uorophenol, and
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[0049] As t he xyl yl ene corrpound ‘that functions as a
diioopak@dene, ¢ n&i 'rdjiefoonpxyenehe@ ,a -diiodo-o-xylene, a ,a '-
dihydroxy-p-xylene, a ,a '-dihydroxy-m-xylene, a ,a '-dihydroxy-o-xylene, a ,a
'-dimethoxy-p-xylene, a ,a '-dimethoxy-m-xylene, & ,0 '-dimethoxy-o-xylene, a ,
a '-diethoxy-p-xylene, o ,a '-diethoxy-m-xylene, a ,a '-diethoxy-o-xylene, a ,&
'-di-n-propoxy-p-xylene, a ,0 '-di-n-propoxy-m-xylene, @ ,a '-di-n-propoxy-o-
xylene, a ,a '-di-isopropoxy-p-xylene, @ ,a '-diisopropoxy-m-xylene, a ,a '-
diisopropoxy-o-xylene, a ,a '-di-n-butoxy-p-xylene, a ,a '-di-n-butoxy-m-xylene,
a ,a '-di-n-butoxy-o-xylene, a ,a '-diisobutoxy-p-xylene, a ,a '-diisobutoxy-m-
xylene, a ,«a '-diisobutoxy-o-xylene, @ ,0 '-di-tert-butoxy-p-xylene, a ,a '-di-tert-
butoxy-m-xylene, and a ,a '-di-tert-butoxy-o-xylene, and of these, a ,a '-
dichloro-p-xylene, & ,a '-dichloro-m-xylene, a ,a '-dichloro-o-xylene, a ,a '-di-

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



production of a phenolic resin of the formula (1), the

follow ng xylylene dihalides, xylylene glycols and

their derivatives can be used. Nanely, exanples

include a a '-dichloro-p-xylene, a a

"-dichloro-mxylene, a a '-dichloro-o-xylene, a a

di br ono- p-xyl ene, a a '-dibrono-mxylene, a a
dimethbr pipex pleny) @ng, "-dimethoxli-imoaplepeandeneq 'alimethoxy-o-xylene

'-diiodo-mxylene, a a '-diiodo-o0-xylene, aa'-, .
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are preferred. These co unds can be used either
agd ﬁ@%Yaéng}aYér(aPW B HbPHbMCOHES: 430 TeaRIigh S fngducted at 50 to
b | bhfed, and
230G BRI AT RS o ui e bR G ARY, an
tleoeqmpodtids of dhel ptceidn s o ductdrecamied constahty Stlthanght thelreaction

exanples _of which include mneral acids .such as .

tlﬁgﬁd\?&%ﬁ drnending o the aw materials and o Eg3HPR dempesagure, 1t 1s
Y LGt sc ie€, AEY SR Eetiined b
S28E O RIRSEPRETLAR o B BRBIC (RELRARINLE, A1) 95 inea by
tpekinlgitba estiposition eftihd, reawtidrapesiuct osing GRC dgelapetmeation

et hanesul Thgpi C am’(d; super strong aci ds such as
chram4ingraphx RaEskS-oni ¢ acid; strongly acidic ion-

exchggtgﬁ resins such as al kanesul fonic acid

I on- xchAnge resins; super strong ion- exchange resins

suchImshgexdeptionabtdsavesart fadml cgamwixylénsrdesikatiyngych as o ,a '-

resins (brand nane; Nafion; manufactured b Pont .
Ay i 5Pl TEYHIHLETOE OO (g aDsSHGRpr 4 eatalyst, while
g_@ﬁér‘aﬁﬁ% e EbR¥SH IR FARYEn MAAdE BRs | hKSnind e @ Chialybt is

I's conducted at” 50 to "250C until the raw material
nggded. eimeotbenpanendtheseactimt proceadd in therpresands ofraa acidheatalyst,

aﬁﬁgﬁgﬁi@%gﬁﬂ@@? 8ggfqoi\§ﬁcatcicgpdigélgfqUCt beconmes const ant.

[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



time varies depending on the raw materials and the
reaction tenperature, it is generally within a range
from1l to 15 hours, and in practice, nay be determ ned
by tracking the conpositiorgof the reaction product
usi ng GPC (gel perneation chromatography) or the
like. [0051] In the exceptional case where a

average oydnoxgt sreighdadi thaphv@olmjmslmgbulmd A phenolic resin in

whith fh& ledinfis S oo et is an o ool R hg SBRifed By, for

exarﬁﬁfer ﬁ%ﬁ@t‘ﬁ@ﬂ ne vmigﬁ @Qﬁﬁnaﬁh irélin GAfich HagRbPBedtPal@liathd is first
catalyst is needed. In other cases, the reaction
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con@idionhe xylyl ene conpound in the reaction, generally,
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act'ed phenolic conmpound being recovered foll ow ng
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repar ed al yatlonlst n carried out by
:eﬁi@tpfr@éerﬁhlk rAgh=14 Cyieadlel- resin with an allyl
haI to forman allyl et her, which is then subjected
ai sen conversion. [0053] An epoxy

grrha m@ﬁﬁtyabﬂgryglc@c ragtylateCarpgilyyided n(elhacmfylatdﬂ asqai esant

I nvention nprises from0.5 to 6% by V\EI% g
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C e.su ressed. The glass transition, t
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preferably from 30C.
alkyl acrylate or an alkyl methacrylate contaxmng an alkyl group of 1 to 8 carbon
atoms, such as methyl acrylate or methyl methacrylate, and styrene or acrylonitrile
can be used. Of these, ethyl (meth)acrylate and/or butyl (meth)acrylate 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).



The quantity of glycidyl acrylate or glycidyl

nmet hacryl ate used as a functional group nononer

represents a copolynerization ratio of 0.5 to 6% by

wei ght. In other words, an eppxy group-containing

acrylic copolynmer (c) of the present invention refers
@)dé%ﬁm ymer produced using glycidyl acrylate or

eg net hacrylate as a raw naterial, in a quantity

equThahEH’lghttaaie@a@ ioldeUldryweight gfltheoépd:dyegrpup{hmtammg acrylic

| th . {
caRplyBIcR T tsa)efglimteleaﬁ L0 B0y hoBehemey vtinbin st g
efdkl *ﬁhh&‘i@é{fésﬁap& acﬁ%{mn an@ﬁ%feéﬁﬁhw@tﬁlﬁrﬁﬁ*ﬁ‘ﬂée from

acrylate or ate and styrene or
36@,009000i3t060,800, cea:ml Iluefeu’sbky fr())‘n 50%9@0 tceﬁlW]O 000. If the weight

net h) agr Iatea d/.or th)a te s

= BTReF BTRIBOYIGE Bretheris B TR g g 00 BEF BSpossibilipy fhat o fal
1tﬁﬁieuﬁﬁﬁgb1‘1\!t§r ot @H@c Tﬁ(ﬂ?ﬁief" AL EQc la dtéi8orbiondahURe efrcuit filling

t he copol yner. is less than -10C, the tackiness

puofpertye fonithese vesqsayweawmmg wgmt é:ab baen fymsdeen thensupport

incre

R PR BAne RerItBTHSRAY I e pEF 1 BEB554, g bg reduced

TR vdight ﬁferﬁ@@hfdléﬁdlﬁﬂﬁe%ﬂht i‘ﬂ@rm a/ pelyspathebqiiwklead value
used, and sultable netho i ncl ude Eﬁarl

obiyaEby 2 @ﬂrraﬁailcgbplupmﬁw&f@r’w\éﬁ? mmeghod H5ing Hgalibration
cﬁﬁ.%oél%{%%d fgrs an‘ﬂggg,ﬁa{ée of these nethods. A

Specitic exanp I'S type of epoxy
groL[rI}Scﬂ]mt aini ng acrylic copolyner is HFR— 86OP 3

b d factu
Cor Boreatiethe geanfipnsisietahihe opaRy 2svr-apRieing agrdic
c&ﬁélgmer%) tfﬂ?m%ﬂ@’ﬁ’e d?HPonH&%i 1h¢ A4dt) tbdulus and suppressing

is typi cal | east OO 000, as copol yners
thvei ﬂbwabtlitysiulrmggsdlapmga a rataoe"K/IYa rwherdheXireprasestshe combined

o358 SSRGS B0), i BBkl Blr B e
w2i G 080 ep b§ Oﬂl@bﬂﬂatnmg\é@fﬁﬁ,ecd’ﬂﬂl?ﬁ@} &), we,?] hirgbliy within a

no nore than then the possibilit
rnggel frome0.24 éofll olﬁﬁbismlelyd BAtia Weatdgwqu%rth%yhec@lagféc godulus at
h?ﬁqt g pergtg.\'rg \%ﬁ t1|r?c('?r§:mg$e|dng' %II%#& lO'tfgllPap HE ﬁéétyres{s? ce improves,

ahfl €avatabRr Jupph@RhEr of heviowibilibe dadng Ghﬁl}ﬁugtc@h be achleved
el emrents are to be bonded, can be reduc

The wei gh
vhpEvasgroisiedthe ARtigds BRMarethan 1y 616890@8539%% hagaberidr handling
oRAHE S 1o b 2 08 perestion

obt f00 for standard pol ystyrene. [0056]

In the present invention, a filler (d) and a curing accelerator (e) 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,



In ternms of the quantity added of the epoxy
group-containing acrylic copolyner (c), fromthe
vi ewpoi nt of reducing the elastic nodul us and
suppressing the flowabilitypduring shaping, a ratio
XI'Y, wherein X represents the conbined weight of the
n . . 0
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nidoeoge, boron nitride, crystalline silica, and
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(average particle diameter: 0.016 pm). Alumina is commercially available from C.
I. Kasei Co., Ltd. under the brand name NanoTek Al,0; (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



| ess than 0.005 m then both the wettability of the
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the i ned wei ght of the epoxy resin (a) and the
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tend to deteriorate. [0062] = There are no particul ar

apeal erateR isdAss @ﬁn&n%l%lhsﬁ W@lgéléc‘élle@ Bt BPOYY%JeSik BRUSTEOSH
11?s%l?ﬁ§16\‘1?cfgsstl 19%%% 'Hé\é?{:@sllﬁgnce%ﬁ P@Qh%rate whereas if
exanples inclu ‘'ertiary am nes, azo
thp i artitgrex cestustolby waighs, ﬁuad;taﬂage IstdbehtySpexslefls aneaning the pot
exanmpl es_of  suitable in dazoles, which are preferred
I&W%%P@%B’n@ BHNBIEAHE | ncl ude 2- nethyl i ni dazol e,

£4- et hyl i m dazol e,

1 cyanoét hyl - 2- phenyl i m dazol e,
Furthermore, in the present invention, the cured product of the adhesive

preferably 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 um is cured at 170°C for one hour to




and 1-cyanoet hyl - 2-phenylim dazoliumtrinmellitate, and
these can be used independently, or in conbinations
of two or nore different conpounds. |nidazoles are
commercially available from2for exanple, Shikoku
Cbrporation under the brand nanes 2E4MZ, 2PZ-CN, and
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epoxy resin (a) and the phenolic resin (b). If the
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(ﬂﬁ:tfcﬁ eteriorate, whereas if the quantity exceeds
5 ht, the storage stability worsens, neaning
t he pot |IfeIS rmrellkelyto belnadequate. [ 0064]

Furt herpore, _i nyt vent i 0 he cured
pr oducttof the hes e@e/ gf@rib a tensile
el astic nmodulus within a range froml to 20 MPa when

nﬁﬁ%ﬁed at 240C. If the tensile elastic nodul us
s 20 MPa, then the stress relaxation property

WPﬁﬁﬁé‘ﬁmoﬂenﬁ[ SAfH Y ntnB?oJe' l!f@ﬁdnﬂg’ aelRf 1n‘t@rfa€&erlﬂetw\é@1€ dederent
if the tensile elastic nodulus is less than 1 MPa,

typesod materinlsenorrigty péﬁif@weut acunslmgmmggaw.sg biej ad@lpgl to the

adhegt Vo SUEPP S aa Lt BIEeERt Eie OB ERMRCT R RuloIERp Ly iTe

agerﬁﬁl icles kM en<BARAS ltfftarﬁﬁm\ﬂb'&é&d@ﬂnd Biunhidlum-Bagdcoulplidg agents,
(L) and a thi ckness of approxi mately 50 mis cured

and atlallerb@erdo?owmgrﬁﬁ@m& gedhe mysk prgferrgdc Fram the vigwppings of

I ' t
ereGERER JOlich AP Uofl. PO o060 PRI EIPIRRS a0
pref&hﬂbl}b withdn fai dafge ﬁmeOttbelo patpley sleigle pak IDBQJatur‘tgdwelght of

Imin the chanber has reached 240C, an elongation (A
the ‘E‘)m'é’t*?&dé"‘?}ggtsgfg’@cr@ﬁ%‘nal area (S) of the cured film
aL term ned, and the tensile elastic nodulus (E)
[ hen cal cul ated fromthe equati on shown bel ow.
[ Equatisalesdifibdd athdNe, @AlaBhesive layer according to the present

invention is formed from a composition comprising an epoxy resin (a), a phenolic
resin (b), an epoxy group-containing acrylic copolymer (c), a filler (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]



[0066] Furthernore, in order to inprove bonding at the

interface between different types of materials, a

variety of different coupling agents can al so be added

to the adhesive conposition zf the present invention.

Exanpl es of suitable coupling agents include
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coull e Rt JarA UM Mo OAAE SR 4TAREpEent invention,

tHehesenafsd piperafl &Y reeith, (byrvoith hﬂ@dvqu/lmqlumaﬂemfof t&ﬂémtl,SO g/eq.

heat resistance, d cost the it add t he

el&%ﬁﬁ? Fﬁbp%fg‘éfrﬂFVF]sopﬁlPéﬁ%'ieaTﬁFW% &’%’P%ﬁ’ﬁ P‘F thepiseef an

14 B1yRaéd r}BY e b OkY11ak strbfierelaxati

ecor?g%r %gh Igé]% g5|3ﬁﬁé %%672]t As descrslr craxation

paipeviaes. an aﬂhasn,\/aidxag @n mctgantﬁ ﬁ]g]et blcrmepﬂmsbmh temperature

 nvent i nls dfromaco 0 on.,comp rising a

clagiis Podilys Snd, e EiepiiEmBrreSRGT sirppsth, SE alsgiapovitts « reflow

cﬁﬁ:ﬁ%ﬁe@@ﬂicﬁﬂ S¥Od, S5dblinigCthe ROYITRIn éLan ad’hécs'iwl'd €smpéition with

and curing accel erator (e), and after curing, the
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V|eme usl a scanning e ctron
raﬁlmnmcamxietyprcalllye plaskies andh eulhrevs sais be tfamablaavemph)yed

non- uni f orm struct uyr S ac i, nyaus. phas
Al ER hSFerRs® e HaionlaE Soopric Ront pr o e i rRa gt radiation,
11{ flﬁ)fsg b & \F/Refésthe 'rﬂlﬁﬂgﬁ c).lratﬂé Pﬁ?@%g%ﬁ%mk &ured by

page
ulfvrﬂvyorm lmadleygn a baﬁ:ﬂ ﬁlm éhiatkiyas fkymabi%hglsh@mmtl@uce can be
?I] L [0068] 23 In the adhesive |layer of a dicing/die
Sﬁdfjhg sheet of the present invention, the use of a
pheu og resin (b) with a hydroxyl equival ent of at
| east 150 g/eq. enables a superior |evel of noisture

r esEgLRpLR dfhdIgmaeihay esh banrelebhtd dtsthe Mas@filmeipokie a -olefin
group-containing acrylic copolyner generates excellent

h%ﬁﬁﬁ%&%%di%er@%ﬁ’ REEERS thdrBo ARHER 19 Pol el 1BHe,aN

I norgani c i néreases the hi gh tenperature
pelyasepdennduhylenampdopyend copolyorepermtlybweped) poly-4-

o RE B R R o e SURIER SRR
cSPITRRTrS, i BRyIhénethyl 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-ethylene-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



excel l ent resistance to reflow cracking. [0069]

<Backing Filn> Next is a description of a base film

used in a dicing/die bonding sheet of the present

i nvention. The base film preferably has favorable

transmttance of radiation, and typically, plastics
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[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



curabl e pressure-sensitive adhesive |ayer is
preferably either subjected to texturing treatnent or
is coated with a lubricant coating, as this provides
favorabl e effects such as blggki ng prevention, and
prevention of base film necking caused by a decrease
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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 um, and most
preferably from 20 to 100 pm. If the thickness is less than 3 pm, then the stress
relaxation effect tends to deteriorate, whereas if the thickness exceeds 300 pm, the
layer becomes uneconomic.

[0080]



di spersing the materials contained wthin the adhesive
layer in a solvent to generate a varni sh,
subsequently applying this varnish to a support film
such as a pol ytetrafl uoroetdg/l ene filmor a

rel ease-treated pol yethyl ene terephthalate film and
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a til1e support filmthen renoved later. [0078] Known

nBi thedsresan iReerting ffom tleoplewpudnt dbdivpemitdlityt of theefiller (d),

support film_ and _suitable nethods include knife, .
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the filer avod Jwow hicdeddar weight icotriponads togetleert hnd kinesklenfinghe the

adhesi ve layer, the thickness js preferably within.a
POIYIET GOMAEIS, (5 UGN MR SAP PosROTt i<t o HEY (heryasmieh if o
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preferably from20 to 100 m > thickness'is |ess
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confRLehd B pelfeesed bl A NALBERT vBEFA RS hn o,
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used for formng the varnish, fromthe vi ewpoint of
groupagqnitpining perylis| ceprlymer (cd andthe ayringaceglesator () are then

mixed into the resulting mixture. Furthermore, in order to obtain the desired
thickness, an adhesive layer of the present invention may also comprise two or
more layers. In such a case, these layers are laminated together under conditions
that ensure no peeling between the adhesive layers.

[0082]

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



preparation, it is preferable to use a solvent with a
conparatively low boiling point, such as nethyl ethyl
ket one, acetone, nethyl isobutyl ketone,
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1) Peel Strength

This is an indicator of the ease with which the laminated adhesive film and
adhesive tapé 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



subjected to a series of processes such as the wiring
of metal wre and heat curing, thereby formng a
sem conduct or device. A dicing/die bonding sheet of
the present invention can Ipg | aninated to a

sem conduct or wafer and used as a dicing tape during

priofoCLR8 th&ﬁ?ﬁrcﬁﬂng %@%ﬁé& rﬁgﬁggﬁ WS nfthsdr2d i in accordance

sefm conduc esive layer fromt
with JI8<R237 €905 peding, \pee bsfeedi Slemingyen. )dur i ng pi ckup, and
i@ﬁnge t he adhesive | ayer has .satisfactory
veness as a die bonding material, also enables

2) pgkﬁﬁghcgésg rfendi ng of sem conduct or el ement s.
[0083] As follows is a nore detailed

descriqtdvwingdamiasiqn ebadicingidémbomting sbeet tora wafer by

ser | e hou h,.th ent en S
neari 4130, £y fof f HTsqsy Paikl Vel i B0 3384 2t T lpd. “The
presdR0&¢hsitiRedidakdion 16t a@dsethﬁﬁ 68 8abedS Rikhi 1trd @i cdethestitviésm an

were prepared as described below in exanples 1 to 6

air-cgpkpdd gh ressuremerenty| lampi80 W m aistpdietien distancerdhem), at
an irPRELGE able 8F265 MY GRE itk HEF \AInERRBhAIERE iR d fie

manner escr rmng an adhesi

bonded ppparStilss@aodndtinamea CREH 06 F Mg Iﬁaﬂufacr:tumhb)e WEQ Machlnery
advance in the manner descri bed_ bel ow ’ﬁéﬂ nat ed .t.o
COIHOH@I‘HF Je 884, the glé#gptsw%essaatwe‘g%@etpwgw or {0 pigkpnsehips. In

this t2P%hodd ﬁlcgé Qdaglllt@%% d?ggﬁéggd ﬂ%n?‘ﬂfeeﬁresélg‘g%hsmwe

properties ICln ndi ng sheets prepared
adhesivetlayer Iuarmmmwbtlm adfsstvedaaﬂdwemalrcmcéds sTéneseful pickups.
q@gggities were evaluated in the follow ng nmanner.
1) Peel Strength This is an indicator of the

(Pre&ﬁrﬁﬁoﬂ"o&"i”rmhﬁé‘-SEHﬁtl'V@'Rdl‘ﬁ:ts% @&hsasmcné i1t ead 11 to 12)

hesive tape are able to be peeled apart. Prior to
uAtmlamddiqemd iof 138iz0f wdutylacoylats, 307 ofidwikylhaayl soiglate,

67 o G Ry, e BB 8 MO P

polyiﬂ&ﬁrzﬁﬁﬁn fiditlagyy Wgs bdddddiophate to 4@G0Ip alfitoluend solaht eif
no nore than 0.5 N 25 nmmis considered. A dicing/die,

suitahlnenigoltidde addifiomratadhe deagtinn tf@@é%‘&FFd&“‘ittBe geaction
time fHuQ%HeltdgﬁpﬁagSéﬁ{tlo dsf %g&gégﬁﬁd r@z}]@?ﬁr‘mﬂ@ﬁbﬁﬂ érguﬁp C

[0089]

To this polymer solution was added, as a compound ((1)) containing a
radiation curable carbon-carbon double bond and also containing a functional
group, 2.5 g of 2-hydroxyethyl 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.,



28 prior to, and then follow ng ultraviol et

irradi ati on was neasured in accordance wth JIS-0237
(90 peeling, peel speed 50 mimin.). [0087] 2) Pickup
Success Rate Follow ng | am natg on of a dicing/die
bondi ng sheet to a wafer by heating at 80C for 1

s S RBAER HEr IO BRI P s
solvent]iaatiébe wesullting triature edts ﬂli)@ﬁttogcthpr,arieldinm theamdedion

cgﬁagr%ﬁ%ggi%[%ﬁfnﬁ{vgg lﬁl%gfcp 8005%%%7{? ]dlgyg,a %\I}f é-@(pl Oressure-sensitive
afdsTP@coMpBLifibHP 1183 Mas then conducted using a die
bonder apparatus (product name: CPS-100FM
man[F@OIur ed by NEC Machinery Corporation), and the
i ckup. su ss rat s determ ned for. 100, pi ckup
(Ersppiefion,of Hispul P stens e SANaYg CRmpSsifon Mt < ¢ hat
SepFhanedefiiBMsth en PEPEpatat bR the\WmAadsiA)euded)if the
but retai ned the adhesive | ayer were treated as

PERSERIEsEemyitiye adhesive comprsglionp ép &y ad oA tofl2 were combined,

WFURAEST BRI 48 AHIERRUSHOTROSY | Ak o frefur@iinsitive
adleesyveat empa3§ifiog 13 2- et hyl hexyl acrylate, 67 g of

met hyl npethacrylate, 1.5 g of nethacrylic acid, and
ben peroxide as a polynerization initiator was

add‘?ﬂg?é&iﬂ@‘v%?u Qafgfglﬁgla‘?éd bl tRADYERetiYd, Rising reaction

suitabl e control o e addition rate, thereactl'on
cordipensaolid4d; C £od24 heurssathe orledul aeweight svagi dettetinriged by

rQekap 45b o SRV < B Eh R R RRan v e
p@ﬁﬁ@ﬁ#ﬁiﬂc}fr()ﬁa}%giﬁgﬁ?i(ﬂaﬁﬁ mme: agbat iNCP@bhanufactured by
car bon-carbon double bond and al so containin

a
Waiaes Cormpmratietloapd using @eaneapurgidydug &0 ngqcula%e the polystyrene

net hacryl at e repar.ed i-n.a r.at [ Saf
T R I A A T S S B A IR GRS
calduRt&D LiyiAg ranZRT ITRMmeibdidl bhd thic adddabhye sds talouated in
control of the rate of dropw se addition, the reaction
apeipance with segtign thd PEEStKMOi me, a solution of a

co (A) containing radiation curable

car bon-carbon doubl e bonds was obtained, with an

i odThesevedlues weee nalcelatddusingithit sameamokthodd foxrshe pressure-
transition, tenperature sh in Table 1. .
ey AURENYS COBPAHOBS ALY thR CHPEIIVS e xAm I Soisstihgd below.
(A E(mg@ji n this solution were added the nunber of
parts by weight shown in Table 1 of Coronate L,
(Preparation 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 ethyl_ene-vinyl
acetate copolymer film of thickness 100 pm, in sufficient quantity to generate 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




manuf act ured by N ppon Pol yurethane I ndustry Co.,
Ltd., as the polyisocyanate (B), 0.5 parts by wei ght
of Irgacure 184, manufactured by N ppon C ba Geigy
Co., 29 Ltd., as a polynerjpzation initiator, and 150
parts by weight of ethyl acetate as a solvent, and

equi%ﬁgn{ 954! H&gcﬂgf(%@gi@%?(g %Z%g?l%ge&?@r 0 ﬁ)ea!sqhg QpbL¥ resin,

ati’oh” cura es ve
45 paasrp9 v dighnst Mitex XLCabl (brerdonass,unensfeosired by Mitsui

adhesj ve conmposjtions and 1 . 0090 Prepar at i
Chemgjcafs nge, 4 BD en%wiq ﬁIGFV’eOtiéﬁetg’ %‘ ( aiyaleRt 175,
coefilBie Eb@k&%has ldrhq AR t'195g9§htemn§9f@w@ 404 as the

use sure sensitTve adhesi ve conpositions
phenblicaesin, arVdpairls bp W2 ghiesfENUEhAF b8 (brand mamet masaéadtened by
with the conpound (B), thereby yielding a
Nippomdgsigae Coerstdti Wemeacupespmeybummmmmhni}%anq Bopar}s by
The i odi ne val ue was cal cul ated based on the Das
weighte b N C usH INgOor(beaid mame, anmifatmned b Nipfoh &milar Co., Ltd.,
hours. The nol ecul ar wei ght was determ ned by
y -ursdspiropytiritidoysilhng) asnsitnetdoaphingpgents amd 82 pas\bedweight
in tetrahydrofuran using gel perneation

of AHIsPNRYPD (HRAY naleaUNTHER: AdlRil € AL CidPELsilica filler with
manuf actured by Waters Corporati on) and usi ng the

organisagnoups syeh ae meshylgreups pktherrarfaseyrioguepd by coating the
surf%c%wfvﬁ ?zp c?lrrr?eQEyIﬁ% qgﬁsﬂ%&%ﬁdﬁhﬁen chléﬁl& rg)%gdroi)%‘?s ina

ue was
reacﬁﬁﬁi vbh@l ac ndomlawera/mambmmam&-rt 0 0 1&qem) dattoefiet vas

section 11.1 of J|S K . 5407. hese \val ues
added Ayciphaxanonsang @H@“@;B&é“ﬁ%‘%&g% TUHtIRG BixfULE Spsdurther

mixSERSdo ’\ﬁ?“dﬁg?%%é?lg%%llp ons and the conparative

exanpl es descri [ 0093] (Preparation of
A[dlﬁ39§]ve Tape) The pressure-sensitive adhesive

t th L
DR bR tieraced Bh0 Sty RIS oL 3R SbY BRPYES an
contsﬁﬁwg 8NELY 'vd‘b){%ht FEAY BRI GORPAK TR g1§¢idN ﬁfetﬁdwrﬂlatbeﬂa? 860P-3

in sufficienf quantity to generate a dried
(bramd nﬁmtehmnn&@éumﬂ b]soNngasar@hsmteéi Reppratipedveight gverage

mol%cljjlgiyl‘ta\gﬁl Q?JO ; Igulﬁ 0 % p%%gb?%vquﬂfegf &Sre&%PSﬁZJCMbﬁand
name, manufactured by Shikoku Corporation, 1-cyanoethyl-2-phenylimidazole) as
the curing accelerator, and the resulting mixture was stirred, and then vacuum
deaerated, yielding a varnish.

[0096]

The varnish was applied to a release-treated polyethylene terephthalate film
of thickness 35 um, 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]



[0094] (Preparation of an Adhesive Film1l) To a
conposition conprising 55 parts by weight of YDCN- 703
(brand nane, manufactured by Tohto Kasei Co., Ltd, a
cresol novol ak type epoxy resjin, epoxy 30 equivalent:
210, nol ecul ar weight: 1200, softening point: 80C) as
resin, 45 parts by weight of Mlex XLC LL
(]%’Ear?na‘ﬁggzﬁﬁe manuf actured by Mtsui Chemicals Inc., a
pheahplesrofthe adhesive filmr nwieee (aminateddoakyladhesive tapes
equi valent: 175, coefficient of water absqrption:
despinsd abPysto PEinare fhedistelgiedondingsheass ob itia famiples 1 to 6
fldrfrpdra il e 128 {053 BHoWR i ab® 1 Nitfd f ties of th
a‘?grandjnrq%{ne, ngﬁﬁ}? ctured by0 Nilppgn Uni car go]ﬁ,%pﬁrt}j?s,o oee
sheetnweraihieomvapudied.i met hoxysi l ane) and 3.2 parts by
wei ??9@; NUC A-1160 (brand name, nmanufactured by
NI pp nicar Co., Ltd., vy _ _
- Ur Rk dROWARY Ithé bRAApIESl IhRo@dh 8Swhth! tBB)igiaplié Bending sheets
agents, and 32 parts by_\/\m? t of Aerosil R972 (brand,
pisaptedoty Mmpisetingdheadhesive filmtlgto amadhesivatape prequegdiysing one
ani Q S I S . . f : o
b s U uTE el Bhtbpa R oY, S A Afowine dicing
calise®bhytisfacturgrredndtivicin thepeehetiewgthdfché pecssyrb-sdnsitive
in a reaction vessel at 400C, average particle
adhesing layer, anepréngylunag dviekun, the plryglire sgpagsfes between the

; . Lo h .
PR RSEN RLLSEEDI LR AR vor
plekap suatdsk rafe0 @atherioré,hwith theseutieingédie baddaty #8@ts, even if

tfingite NGl e banindoreLibariiaipy gy Miedihths st Hory
spdb1RDOH Shill (RIreNdn AR BB ERUK AR rvﬁﬁ’expﬁhel‘cﬁgiﬁlt@jﬁii%ﬂaﬁé sheet

Cor por at i on, I ght average nol ecul ar wei

is30bj 806 fo maddalosttetgingsmegning igrageacagnitionlof pdivighwal elements

d br and name, nuf act ured by Shi koku Cor porati on,
Y-"&%Bi%‘é‘ﬁ’ﬁﬁls-’?g%henyl i ni dazol e) as the curing

accgli@oat or, and the resulting m xture was stirred,

and then vacuum deaerated, yielding a varnish. [0096]
(Geraparptive SFxampleappPiddd to a rel ease-treated

Bt et el e Th e Sohftel TWRERugdes it ne
dictrigytlitgbenddng shexets poiared) by ilamirndtinighthe ladhesiva @ilm 1 émen
a@fqgﬁxlre:tta!ggl%rgé&cl%ﬁrﬁgﬁg cn)ng ];f tl?enpggglﬁ%l-s\é%siftfvlenald%nesei%léIc%?aep%sitions
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.

[Table 1]
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cases,
success rate.

causing a dramatic fal
[ Tabl e 1] 32 Exanple

123

in the el ement pickup

456

Pressure-sensitive adhesive conposition 1 2 3 456

My ecul ar wei ght 500, 000
700 000 460, 000 900, 000 600, 000 400,000 Compound (A)

|l odi ne value 1

a0 B4 20

108241

alue 40 35 56 23 0 120 Acid value 10 6 6 5
-60 -65 -20 -64 -30 -53 Nane Bl Bl Bl Bl

Bl Bl Conpound (B) Bl end qu

1

1 1 1

antity 1 Eoﬁp@at?veExa@p]ar ts

by weight) Adhesive film1l I—t—% Peetr—strengtty
| _between Prior to UV 1.0 1.3/1.5 1.7 1 5 1.4
Pispsaitesigpeti weadbpsiyocempeditiazni ng hdadting ddhesi ve | ayerd?
and at 8UC T Ol [fodikWaiueU. UB U 99 OU.11104. 10 0. 12 0.15
adheS|Ve | ayer nd N (NL25 Dj rlzllp SHEC s ra
(% 100 100 100Mdtrekepdcieh @Of"o ool © HRSepntpotind () of the
[ TEbingoudfl (@I’rpall’fartlto\xﬂ vakanplie @ 2|3 35 example 1 was replaced
Pressure-sensi ti A Jestve L.UII(bJUbI top 1 12 13in 2 mixture
| odi ne val ue 0. f‘@“% lecullar weight 500,000 5, 000
The conpound (ATedtOt he Conpodifd (|A) -$ydrioxyl val ue 0
35 exanpl e T WaN.kepl aced Bl BT Bl
Compound (B) Blend quantity . 1 ,
(parts by weight)
Adhesive film 1 1 1
Peel strength between | Prior to UV 1.4 2.0 2.1
pressure-sensitive Following heating
adhesive layer and at 80°C for 1 hour, 20 0.8 At least 20
adhesive layer and UV ‘ ' Pecling was impossible
(N/25mm)
Pickup success rate (%) 0 10 0

Bl: Coronate L




Acid value 0 6 with a mxture Tg (C) -60 -65 Nane Bl
Bl Bl Conpound (B) Blend quantity 1 1 1 (parts by
wei ght) Adhesive film1 1 1 Peel strength between
Prior to UV 1.4 2.0 2.1 prgssure-sensitive Follow ng
heati ng adhesive |l ayer and at 80C for 1 hour, 2.0 0.8
cLAMg east 20 adhesive layer and UV Peeling was

I mpossi ble (N 25m) Pickup success rate (%9 0 10 O
Bl: Coronate L 34 CLAIMS 1. A dicing/die bonding

sheet. conpri.sing a pressure-sensitive adhesive | ayer
L ang‘ %ﬁlnﬁg@@%ll}%wtfemm h PEESARrSofsiiveophespieslayer
and bk laHhesW@[agﬂeP f&%éh,gﬁﬁfwraels B4 bhseCrifiNG b | ayer
conprises & conpoun ., contalining I ntranol ecul ar,
a sadipacisore-sensaibiy e adizgsivonlayar bomprisesh eoimpodndi(Al, an

contie%ljlilg gt}t\éaca}'ylflg]%cﬁ 5’% ga(égtéﬁz}gbu%gﬂ%&tg‘plf)ﬁ%%%lro%ngogﬁg%%lﬁgC\lﬂith an
iodimOV e QFYRNS 20, adthelfiCsdOsdmpSIalY AP J26dt8S frodd group

epoxy resins, wherein said conpound (‘A) conprises a
cons{stigy Grelyisocybeaies raelpolipenformaldehwie resingherd epoxayesins,

whef R Bl edribirvenst tar a7 iGesad Fagletrh apg
epsaty aghedipe (e @bRipHkedah¥pbky réQRTL)Y W¥henblic resin (b) with a
conprising from0.5 to 6% by wei ght of glycidyl .

hydraé%w&tlzéalem ofpt/lepsly | SheleRadnyenoRy, ETaHB-oRRt AN RS Ao Klie

, i At ofs . ,
copfiEERS, FRBEMIAL i 03 1o By v aRAE of i berflate or
glycdiyd Fughsldrgldje,mﬁd@ithhe%im aoerigh fgn:blec;gllaa i ght oéﬁv?rlfésn

a ansi.tion, tenperature of said conpoun A
100,008, Fflent ’Pﬁﬂé‘&“ff}n&ﬁrg?[f@%(éb 3. The dicing/die
bondi ng sheet according to either one of clainms 1 and

2, wherein a hydroxyl value of said conpound (A) is
2. wi The dicang/digyeondiopsbe¢tact0nling 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 value 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.

6. The dicing/die bonding sheet according to any one of claims 1 through 5,
wherein 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.




4. The dicing/die bonding sheet according to any one

of clains 1 through 3, wherein an acid value of said

compound (A) is within a range fromO0.5 to 30. 5. The

di ci ng/ di e bondi ng sheet accoysding to any one of

claims | through 4, wherein a hydroxyl value of said

conp : k | r to 100, . and..an
7SOl 2 BB AASR DL 98B e b yBugh o,
wherimgdidi pheholidirsgin (b & repecsentidigy h geaenal eoenwlh (1):

claims 1 through 5, wherein when a conbined wei ght of
saiqaﬁpoxy resin (a) sai d phenolic rest@i (b) is
terng , and a wei gh sai d epoxy groupjcontaining
ac

i ng/Adi e bondi ng eet jaccording to a
cﬁ%i)rrrs { through 6{R)whefe™ sai d phenfRRi)s resin (b)

i's represented by a general formula (I): OH OHOH C ~
Oty B Rhs s drodioh or alffelohlEh den PSS,
hydropgmi amgm,ra straight ehaih roaibghlmdrekiaalhylogrohp axfdhmdl(hbkt)bbn atoms, a

ou | to 10 rbon at ons clic alk gr oup,

s hgmoun, st ar iRk GouEn R SHreBuh Bk g R Bl an aryl
gl%ﬁFaBIY h hagfg‘éHthoz‘ﬁr n3epRsOHU8 AndhfiFer Pron® A6 3L A0 B Represents an

eger from1 to 3, and mrepresents an integer ?rom
ingeges f510‘91 0 980)The di ci ng/ di e bondi ng sheet according

to any one of clainms 1 through 7, wherein an average

particle diameter of said filler (d) is within a range
8.f r onTRe AdBng/did BoftiAg Rhed acEbRIiIAE € aﬂy dne oFRNdiiRdl through 7,

sheet accordlng to any one of clainms 1 through 8,

Wlm@rré% axarage martiele digmetes of said {iller €d))ip avithing rayge from 0.005
lgltgdw e bondi ng sheet according to any one of

B Mt hr ough 9, wherein said curing accel erator

(e) is an imdazole.

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.



