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 [ separati ng
(di cing) sem cond {ﬁﬁﬁﬁéqﬁﬁﬁh{ﬂ%ﬁﬁggeen pr oduced
with a large dianmeter into snmaller seniconductor

el ements (sem conductor chips), and then bonding (die
bondi ng) each of theseTESdMNEoAUUdEND el ements onto a

suppipé gerrber such as a lead franme or an organic
subs ? [0003] When a sem conductor device is

nmanufretgiessht By eht W @R1atPA 6K 8 di@ng/@EbBAGIN g%h'é&t Q4 in both a
using a fil madhesive, then as shown in Fl first,

dicing preqesp inauhiediagemicenductprmafien is ¢ut and sepwratsksintte
?&x&n@ﬁ@i&%ﬁ‘&ﬁ%ﬁt al\{}?; ‘gle %ondﬁggaéé%%% v e\}vgbcﬁx gle\fgmgx’conductor

ressur

ele‘&ll){ﬁfts iz bidn&waaedsugﬁoﬁ méasersfi Im 13, is lamnated to
the other side of the film adhesive, (3) the

sem conductor wafer is divided into individual

sem conduct or el enent (4) each

i ndi vi dual sem conducff%)‘lzretyj elgrdggltgql S p'?cked up with the
fil rr[@m}ﬁéy ve, bonded (die bonded) to a support

and then sybjected to a series of processes
Such ThecHb YRS Mgt Moagktide lgpAURg maHedh e Do Ngdely used

ad Q%@@ésffgf B G g %ndss%%ﬁa‘?ﬂ%tughgg e4hfRndfictor leacféﬂs that have

Furthernore, an alternativé nethod i1s an I ndivid
bf5¢11 prdsaned mgthreﬂa‘rgd diatheter lmte sm&iiarlsduaboﬁducmrkﬂinnhwngs

RS mAe? oBart and thonpSRIER (b dndit sSee e
séRohtilhfoneesdnts ohfo HOMEIRSH ikndber 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 bonding 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 praresses such as the wiring
of nmetal wire, and heat curing, thereby formng a
1nd§?&ﬂ£%@9t‘1‘§ﬁs°r(2ﬂ€é’dh %du[lﬁgagl?ecgbﬂ ofhke med'dhgﬁ‘?/'é% #8nded to a
| am nating mnet descri ove, because
suppetti awhtfjctnomdwatieal sehwcﬁndluntaﬁtﬂeme\nwmcmcdd beddicing is

| & u em cp nd or el ement w a
vor i TR Y iR o RTREBPRE & shPP ARt A Derh and then
subRRRAT R £ sGINAS PhMBeERE sHEE h0ehd hﬁ»nﬁg bidhesinéeadddeat curing,
t hen bondi ng each individual section of film adhesive
therteb}’éognlmgcir semisgpdnctios daviceneeded, neaning a
Eg&%l onal silver paste assenbly apparatus can be
éither as is, or with inprovenents nmade to

poqh it S aGér Emsm@naﬁﬁwmgsm%hmaﬁdésbﬁba@ dbbi@®meRhusk the
hot at resul t, anongst the various assenbl y

Semh%wleagorgwﬁﬁg tl?q ﬁ}ﬁla@héwv@se iafl simuliargesishe and a
|
semlrlrg{q%iglg{thrkq;%ﬂlgrﬁ%fthgcﬁerQdﬁé)ﬂ?é { %R %nﬂE&‘?é“a' ?gg?ﬁ n?ember a

ara ea manu

separat’ﬂ Fpar D00 Ghr didm@tl&rﬁlnn adRegied hlﬁxﬂi t}tdmalimﬁimg @ysh ﬁlleldual
fil nég?he& ve using a wafer backside |amnating -
sectigh b mpdhssiye (o Ao uBBATI Mg BERITS0t mggded, gneaangs ép for

conPIHHAY sfé?&eﬁ:ﬂ% assteﬁ‘ﬁ)lir Pﬁ% ﬂghl ngvﬁehm Eﬂﬁeldéscisngr with

t ape, then a step e résultin
lmprfwmlfattsdlaﬁleltmnomtlbtn&aof)atekaymatuﬁ sacls emlneoatﬂhtlbnrof a hot plate.
are ui r ed grlor tot di ci nq.ste further

As ”sf%[r?‘ﬁné"&??t CoPTOR aBi’fé‘?'QWB?F?‘PQS uing Ty hesivssy R fer

backdid@Barhinatinbii§ Btti’&[&‘ﬁn@ﬁ%ﬁ?;iﬂeﬁabﬂ@ RELAHYE 120HEShYE thAYSfables
and the adhésive | ayer have been incorporated into a

comppraiviely aly%ap mavefagaumgpeasivsed as films capabl e of

aclgb@d/d such a sinmplification (for exanple,
Japanese Lai d-OQpen Publication No. Hei 2- 32181 and

J apRweser lia dmepest Miabbingddysonfihg.adhesiv8ueidfbPivafer backside
0007] Furthernore, another possible nmethod invol ves
lamwgaaﬁmﬁa%nb?wé@m dgndigigesdens, ﬁhaﬁnﬁ,cqqstapffpr hpnding together

the ?ﬂ‘g%ﬁh ﬁv@%ﬁd Qﬁ‘@ﬁw‘?ﬁ Yai %egnﬁ Bhéh Qhﬁpggeﬁ)@ﬁgmfg the resultmg

reafter, Of sheet 1S rre 0 as

lammlatndn@hﬂ ite tlhmhmhl«sgdsdiﬁebemlc@ndutibe mdfanjianﬁtéqu@reﬂrprsor to the
heet waf er... However, wth anlnt
dicigg §iohg PR ORB i GRBEY the-BRPIIGN it Sa BeiTs shigbsi Films in
hidH fhé
i st L 06 RSHUSR RA fe
incorparatedhiatd esingly dayesthavhdebin pnoposed as films capable of achieving

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, nmeaning that during3the process for picking
up i ndividual sem conductor elenents with the film

a@‘ﬁ@ﬁ%b‘i?n‘l aohiaal %@thtthgrgzés%uré Béndidil adh or?vsél }é?/eggﬁﬂ%%@icing sheet,

dicing tape may not separate satis
1 ERHHER bl WAEENT laGido b[ c@0 @Bk eshoctwad thregivgg lay’ers mtd\asi, madHnéng that

vi de a dicingldie bond| sheet be . :
B at0e 6 doC Bifiih dudmor e SPTSRICISEY Semgnes with the film
aAheting hRRG S NGtodkIcd Afn adBR&RE %ﬁdrtﬁé‘@/mﬁg E’zﬂfe@hh?'ﬂot separate

of the sem conductor el ement and the adhesive | ayer

serisfactdidypr essur e- sensi tive adhesive layer during
pi ckup, and in which the adhesive |ayer has
sati sfactory adhesi veness as a die bonding naterial .

[0009] Accordi ngSUMAMER PrEFaME [RYENTRON there is
prOV|ded a dicing/die bonding sheet conprising a
presslP@8kensitive adhesive layer and an adhesive

s a v ey LR BFron O £ 4PAR LG I ThEL hich can

bedap@m{tdd tAr seantadicier whfdr nadalsed ak ardlclm@dlapé tlﬁﬂng dicing,
abl e carbon-carbon doubl e bonds with an io

cpabigs Teuty TEPaTapImOt Hiscs erH e PR caonRleEent a%ltlyg@dheswe layer
ffﬂ?ﬁ ?ﬁé‘hf’e&sﬂ‘ﬁe‘ ShsitBe s%olagrgr d&# %)9;%9 alﬂ{‘ﬂl @hich the

| east one conpound ( sel ec
adbesvefayeg hat sposfackoy pdhediesness e laadit menﬂmgmbnhehy.de
resi .rl]ﬁ %@nd epoxy resins, and said adhesive |ayer
conp Q an epoxy resin (a), a phenolic resin (b)
Wi th ecofYidgas Yhe ﬁ%&bﬁ@lrﬁf@htlgfl ferd %ﬁﬁ")v{]&g z)géi%%g/d?énbondmg

epoxy group-containing acryl copol yre
Sb@ﬁ?‘pﬁoll‘@l’mng ﬁmﬁg%eﬁaﬂ£%bydM1ghtawf agdytmadjnbswe layer formed,

ate or thacrylate, and with a wei ght
averéﬁgmhgp %%SYP%%I ﬂe ¥t at 1east 100,000, a
fill Sﬁld(}ﬁ):smﬁelieﬂs@#é|aﬂﬁe§i‘?6@dt}&fr%bﬁfpr(s%); a doaip W@ )& ontaining
enbodi ments of the present invention also relate to

intremalssylar, wddatiny eiablorrtbag-cartan dowtrle bends with #j1 tpsline value
of bR 54 ?H%%%W%E@E%Et%% mSPe'&HPa‘ﬂ'le" rr% of §0(¥"066‘ 81,000,000,

a range her nor
ahdhat praesend compenind ¢B) atlsoteder@he gmubhfbnahtmg of polyisocyanates,

di 5&1&%’ %HH%’E%}B’I gﬁglplgeénd ‘\BAgwoexryeller;mtshgn hydr oxyl 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 relate to the above
dicing/die bonding sheet, wherein the glass transition temperature of fhe
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.



within a range from5 to 100. 4 In addition,

enbodi nents of the present invention also relate to

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

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

to 30. Furthernore, enbodinents of the present

| nvigniddeion | shebd BhRhEs mh%nﬁe@éweverﬁiofﬁl 84 iié@tebqadhagbove

sheet, wherein the hydroxyl" val ue of the conpound
dlcmg/dlwbpndmgaslweahgehﬁrpumhs acid Yoloe ofrtbe chmpavnd (Aallmenthm a

| ange fromO0.5 to 30. In addition,
ran%en_gro 5ntt ?%f the present invention also relate to

t h@LﬁﬂQVﬁlorﬁldimlﬂﬂilﬂieﬁtmleriﬁeﬁﬁh@ﬁvemraﬂb@ rélatet RB the above
conmbi ned wei ght of the epoxy resin (a) and the -
dwlﬂﬁ(éwbpedmss%we( pyharsin Geryidroxylasdue pbtheesagnpowtd ¢Akis
[
i R G O IR LB PPRIITES A 50 0

0. 24 addition, utidiementsen f etpoeyene i endiontdiso pyleRend the above
ion also relate to the above djcin /die bondi ng

dicigﬁéﬁg opfdEeihset: g RBnd Ithe combined wyishs of ghsr eraint kegin (2)
I
e et [ FH 0 K aB B ohal by (R,

contamgingaveylor copdlyerce it), isdarmedhdh thapt}&sanbsx/a’ ihyithaigemange
. at o%% a. straight chain or branched al kyl group of 1 to
ronf §-2%1%bn atoms, a cyclic al kyl group, an aral kyl

9r PuPsheffofd, ‘%%%dlﬂ%ﬁtéﬂ)f the BYYAX v eatigH RulsAFb1ateY ko the above

group, or a halogen atom n represents an integer from
dlClng/tdd)e Bonding shaet, eyfressiarthe pannolintresileb) isarpEstnteB )y, a
end! ghrer r(ﬁ enbodi ments of the present invention also
& ?3 &8 (Whe above di ci ng/ di e bondi ng sheet, wherein

the average particle dianmeter of the filler (d) 'S

a range from@Hop5 gmto 0.1 gm Ql'dtherrmre

ment f the nv t|on aI relate to
nthe(I)

f saS|I aflller adlt
R od ments of thglpresernt inventionplso reI ate to
(tﬁg above rt i ( )?'

[0010]

(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 um.

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 (¢) is an imidazole.



di ci ng/ di e bondi ng sheet, wherein the curing
accelerator (e) is an imdazole. 5 The present

di scl osure relates to subject matter contained in
Japanese Patent Application Nog 2004-72528, filed on
March 15, 2004, the disclosure of which is expressly

i ncor e .

Rt P e e S et e bl FRHiRE o Japapese
Rat@as A e adationdl o SPORIVAL $ 28, i filed S diatcnl R 2(04ditled digetbisere of

baondi.ng sheet of the present invention. FIG 2 is a
wdiFh 5 Qepressiy daCarperaien APl RenTRIGTEnsq IS FBR TS

showi ng a sanple nmethod of using a dicing/die bonding

sheet of the present invention. FIG 3 is a series of

cross-sect i onBRIEEM2RRCRIPTIONSDF StHB MR ARGIMGE a

convigbi nal nmethod of manufacturing a sem conduct or

devi ¢ey* BEST MODE FOR CARRYI NG QUT THE | NVENTI ON

[ 001231GAY i8hawBsd-BedtldRal dchedn i Ciingdiién k?)(?réddieﬁlg?'@i%q;onding

| of the present invention conprises a structure in
shidtalf the presotiiecentinsi t i ve adhesive |ayer 3 and an

adhesi.ve .l.ayer 2 are provided,. in that .arder, on_.the

Sur R 3 Sees Srerfiensechiny sheifs bR tomgapeine o
s@;hgwmembdaopﬁﬁﬂgtaaﬁmﬂMemaﬁmcg §$heR€ 6O HEapGESeY inRediién.

n

processes or apparatus used, and a cover film which

i s ndilGsRowa sieries lod crosjerestionplschamatich Huplir eyorethopgng a
cBh O fdnal rﬂleetﬁgc? 67 Imva%ug%\f&rringgds/eg{icsrpcﬁlct?r device.
pressure-sensitrve adhesivelayer. Furthernore, a

di ci ng/ di e bondi ng sheet of the present invention may
be cut for_each indi em conduct or_ waf er

vi dual s or._nmay
be provi d8BSAMOPBFOR (ARRY INGeOUT AHE ONVERTIAN

deschéﬁjon of each of the features of a dicing/die
bondi'ng Jheet of the present invention. [0013]
<Pr egswhevwsensF1G vE Adivasd/die handing shertd off thierpgéshing invention

bondj ng sheet of the present invention,, the pressure-
CORREISES 3 SUSAMES iy ek B P FERUF R oIS Biheve Thver 3 Hnd an

a8RENVE CryRR 36 e BrEALE SmSBABbideY Con QMR FAUPIeSHiMY4. Each
a compound (A), containing intranolecular, radiation

of thahiyers way borpreestors prodbleembagddshapietin agpoidedemevith the
pihesosdty Frdrt s §otpaonir s iy SRuph s PROU S hthe figure
8l £86 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-



6 formal dehyde resins, and epoxy resins. Here, the

term"radiation" refers to either |[|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 Qnents. o ressure Shit a " :
forr A AP BuBtd FORr . ‘TRE HULREPe 3 R Bar F o cithr

lightsifchdseulaan e Baitbon idnudd fadiomsls sednisimectronttitam.
t he compound (A), as an iodine value, is typically
wi tHildla range from 0.5 to 20, and preferably from

8 Eirglgﬁ;ab?eesgﬁiﬁr égﬁ Cttn@ @Bmtp%ﬁgg Egg NEhYRH HBrdsinfloded

Ion rn ion to be achieve

maif 0bhpoh&rgs ioff thdpriskwe; senbitive adhesiviedegert ha tho giresent
value_is no nore than 20, a\ﬁ?he fluidity o

) t .
invephigRsthedlugBHEy pf (adiatiemesiable FyPPBGARRPY doukl homds contained
thge R @é\%ﬁﬁ@@)ﬁa@&}a ioB @18 tlgsﬁlﬁemwwaﬁﬁcal R8eE Hdm 0.5

t\Ween el enents fol l'ow ng stretching,
to 2Gyeamli prgfetrhbzlypffroml @MmtoH&t Kesuringr thebtleuodng yilukdpatigest 0.5

t iti f .
enatyGiyf yoiraion o dhenion to i as S EE ESSIRE i ilafny white
provid&l ﬁ]%'TBQHﬁdva(hﬁ id &S @ldre tRarSt @0the Ay oFtRE Pedsk@fe-tchsitive

sinple. [O The above corrpound (A) preferably has

adhegivy] ﬁvébmngnsradla@nntremetsaaanlséaotwyt lahfl agsatigfagéonyrsparing can

0C, bly f{ 66C
be actjgred Beiiignalimens oNaeang paHEh ity o i A febfem thac can

arisd f@fiRabiRkiup Ale0 2APREAVIAIRCinAke Thhgh Feco g?l@ﬁbﬂ)bf 1nd1v1dua1
hi gher, the heat resi st ance of the compound rel ati

elemepis ¢rn Prsypriesredatlaeddition.ibe cempanat i(6n iisslf is stable, and

and provided the value is no nore than
pmdg?:hbétl?g%ﬁs’f actory shatter prevention effect can be

acflioaséd for diced el errents formed on a wafer with a

rough surface. u af oreent i oned
FE%GH%IV? %mEﬁﬁn‘gégLPEfg gy gg,s éﬂ;ﬁssé‘iﬂﬁ’ﬁ f:ﬂ‘nr tpmperature
wnhﬂ?ﬁ hogtke R0 SN)' E:E%Q'Oeceéﬁl&ﬂakz& e lyeRrdg ffcﬁﬁc%@t@fZS C.

a conpound ((1)) such as an acryllc based copol yner
Provodechthmlhacﬁrymsmema@egemopcI(ilmmafter,adm abbnemgated as Tg) is -

arbo arbon doybl
70°C B b € e B e TR sO Rt T a0 o ey Brated
durn@g)ﬁi'é’dlﬁh@ﬂ 1§s§twf§étbﬂnQJnder@Uﬁle@&ﬁélb'hﬁleoﬁs no' ReEd tHa@ 0°C, a
th these functional groups. [0017
satlsfactory shatter prevention effect can be achieved for diced elements formed
on a wafer with a rough 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



O these reactants, the conmpound ((1)) containing
radi ati on curabl e carbon- carbon doubl e bonds and

ot her functional groups can be obtained by 7

copol yneri zing a nonomer ((1)-71) containing a

radi ati on curabl e carbon-carbon double bond, such as

cﬁﬁa%kzi?é rf%’dm%&gg{] (ZTP 1?'05}{{3‘1]1“?1%%%%{1'}/46%}& cur}(\l%%&a?bon-carbon

dp0Bk8jondosaciphean aﬂk;tlmrmreoﬁean £1k1) niexhaorelatielevith a monomer
&Snorrers of 6 to 12 carbon atons such as hexyl

(Hor I%&néalnl‘\‘l%)@teyﬁu%@?%la&r@uplsooctyl acryl at e,

2- et hﬂxyl acryl ate, dodecyl acrylate, and decyl

acryl ate and nononers of no nore than 5 carbon atons

such Exanpded gf tteanyhamer ((1)d0tiytlude mydmimaers iof cstmt 1]3 carbon
and. net h

I h I
acr? S]ggshe%gg ﬁ@ﬁ@?é&ﬁ&?ﬁymwf%? ;}Féfefég B ry Eﬁ& 2, gm}hexyl
a@ﬂﬂﬂ@uﬂgéecy[l Q@flﬁ]ite 1he dle@flgﬁﬁ‘yltar@ aﬂH'}H&EorﬁérsQﬁﬂﬁpﬂmre than 5

atons wi thi'n tHe nononer ((1)- | ower the gl ass

calrb@msﬁtom mucbmp@leatyh raerwlmel, nHBnmheqrytdﬁagsehWI aenylate, ethyl
aund, wi esire ss transition

oSOTRE 24 SRy 4o piE b otdl! SIS o fBPRtIndmethagry pigs of the

ab&¥d e¥RpbhgdsN scibility and various performance

factors other than the glass transition tenperature,

| ow h99EHul ar WGI ght corrpounds cont ai ni ng a carbon-

car bR Y B ogr Yo BN B o HEAE . o

lmﬂwhd%daisheaﬁ&ﬂﬁ@ﬁ tdrypaanite w1t kecohies thukeenab¥in)a compound with
wei ght of the taotal weight of the nopnoner (&

t*[@o@%l] gashisprsition eTRRERUHEP dsdrogneade Tin lpﬁrﬁiqzrﬁem order to
fb%%e 1&1‘b¥])i 6} A Veﬁ? e(i‘ﬁ:( aﬁkﬁ tBEb%th'e}’ ﬁ{a‘i’lxﬂﬁle &ass

am no cyc P Ac roup
tngnatnpn templesmnl;earhmwen@heouﬂ;ar wSpgdi o‘anqoc&xﬂmloammmgtmearbon-

o608 Sable e sueh as Pl Beiate oy Fho; ey by con also be

b%ﬁ@@'\h% tiRChmEnodieP Yo 0:06al th¥ lquakii%l Ah88nts to more than 5% by
2- hydr oxyal kyl net hacryl at es, gI ycol nonoacryl ates,

wglghd olif the weightyifdhe sjonxmmst (6 bl acr yl ani de, N-
met h&q%mat hacryl am de, allyl al cohol,
N- al 1 noet hyl acryl ates, N al kyl am noet hyl
et hag ailpddsast tha Fuid tesvid gsouﬂmzﬁm i AdnoR®r émlal i@clude a
anhydride, itaconic anhydride, fumaric anhydride

cHRehEl EOURN AYAROXIE STQfRy @NHYP eaeyR;Icyclic acid anhydrlde group, epoxy
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.



gl ycidyl nethacrylate, allyl glycidyl ether, and
pol yi socyanate conpounds in which a portion of the
i socyanat e groups have undergone urethani zation with a
nmononmer containing a hydroxy group or a carboxyl
group, and a radiation curable carbon-carbon double
bom@@zﬁ [0021] In the conpound ((2)), exanples of the
nal group include a hydroxyl group, epoxy
gr duphe osmpsond &23), @xgmples @ifthterfanbhklmligiroﬁ]hmwas ésdroxyl
where the functional group of th ound ((1)),
BTOUMH SPOK¥ BIOR qTURREYa8AL S'9Ha s the én t BS pigie the,
y
funceiordl BRARPAD IngCembyta (01 BY Bl o750 SuBIiE] pRuBerUs:
monpheerl({ Ke2), ns ahvasEgdsesumben e ythe acfduandtyidonlal grgupupcpdlic

R T ORI TN
funcMd¥@Re gt (‘;Pﬁ‘étrhé’ﬁ@helg((@z-@) of at@rod M %98@;5 a(n(éﬁo'x%) groSp or

an anmino group, or a carboxyl group,” cyclic
isocyaratel gi oy oytheulike b tharse mese@rwhgedhe tfimectidriad group bthe

t f t
monbARF TG FLS A Epbiel b BuRt « Splieder it s PRE SR ngriae
grouph@r aaiiRo ge@Ip et tHEslipE &5 tHdlse @asdio¥Ber@hs Fesdtidral group of the
exanmpl es of the nononer ((1)-2). [0022] In the

monpg (( o2 bistaneen P xyresoup adiq examplgpanclnde Benydrmd
compbds ofiso B ShbPL ok L RELBETR SR BRI NS (1)
prﬁ(ﬁmﬁ i nvention can be produced by IeaV| ng somne
re unreacted functi onal %roups 0023] In the

negcfcs?ﬂ PREVesmdthe reRnoREd U@ﬁﬁél}ha cempouest AR5
maté?fa]stHétt S5 Bics OS¢ Eﬁemfc?rofng v&l%@%%afa%%&?sti’&‘ﬂr@scrlbed

the reaction is conducted as a
by thpoprasent inathoon caxc ba @eodktetedrtasleaeﬂgesme ad sodried [usre amnet]
£ g nEtIC sol vents, and of these, typical good
unciOnaLEOPFor acryl i c- based pol ymers, with a boiling
ojgu23]Wi thin a range from 60 to 120C, such as
uene ethyl acetate, isopropyl alcohol, benzene,
mahhshe wathessor {the @fpmemmnedsmnwunddét)oneama}e@ of suitable
orgaHFci @o\ivel?tts'} thl%%te%ai; a‘f/ O?re tﬁﬁggagqrtl[on 1a:sc ﬁgctegdtscaaslolutlon

yneri za |on I ni

polygﬁjﬂﬁﬂaabﬁrmclaﬂé keﬁ?ﬁ@ﬁpbﬁérsL AkbUeR, aﬂ@hfcﬁnbtaé g6llvents, and of
initjators_such as_a a '-azob|S|sobutyron|tr|Ie and

thesgriynisel 2ped seivaatsnis earylin-basedoral yegesh veth priling point
withBEE QXA geeroh 66 BHY2H QY sudh GRUGINEL, ethyl acetate, 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 o ,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.



or polymerization inhibitor can al so be added, and a
conpound (A) of the desired nolecular weight can be
produced by adjusting the polymerization tenperature

and the polynerization tine. bn terns of regul ating

t he nol ecul ar wei ght, the use of nercaptan or carbon
tetrﬁﬁ@4 ri de- based solvents is preferred. This
reaction’is not limted to solution polynmnerization,

and Wy cahpoubd (AJrdndicerbtamieddn dhe diahher dedcrivetitaddve. In the

such as bul k pol rization or,suspensio . .y
PIRSFYHEY PDUPT.GHE 80 ep pian HETBHA L BA S OIME VP (Addf Phferably within

a PRiA A 160, bOES (SRR OGS &K irm{é’clﬂQP%igHt$1és'§Qhan 300,000, the
present 1 nvention, the nolecul ar weight” of the

causpousteength inpapeébgrthblinradiatiphnlecrasen gehith onereases the

. 00 1, 00Q, 000. At | ecul ar weights. less than .
gl e SiRaioR disrdissatcot PUtGLHe PHTEF LESIoR§r 4Tigean cause image
rdchEAdicH prOBI1ABE " BRSARr tWbeBBY Ff&%ﬁ@ﬁﬁ§ cldhfent!di&RhéOOH, the

of el enent di spl acenent when the wafer is diced, and

medaeubarug el ghivigpre ferabbigh?Q,006 op gotatensIf the nevlgenlar weight

ette e t. thi,s el enent, di spl acenent he. o
XrhCh BT it e GEREMA P R SBBBE vnipiin s cmtiention
Molecurdd eeighavaWRisghitthe presendmvinfiBR rORP to pbBRtIRAe equivalent

conpound may gel during synthesis or application.
aygspee odgcuid WRteh&l ues in the present invention refer
to pg*mg;yrene equi val ent average nol ecul ar wei ghts.
[ 002 he conpound (A) preferably conprises
suf f The eompOhind K A)psefecabde rompres suffyidetxH grahpeto generate a

i t hi range from5 to 100, 8s this reduces t .
h ﬁégfﬁaﬂue f"ﬂ&la\/ﬁ TYEF fFormide; iy, 28 Iii]:yﬁ TEAHEASI tﬁ@ aggeswn
fofll:MWIHE hrrh @4¥oh! Als e@lai)hﬁé %?f%%%r Pdd R BHUR thg‘gﬁﬁg&- of pickup

Furt hernore, t he compoun A) preferably als
mesapr Fysbeguéife, theoimp @OCH4) prefsrably genenatmgises saffident

i t hi f 0.5 to 30. [0Q26 f
Rl Gxio sl srdebfte AR el Ris s By e dEo s ¢ Al
the @ahepi on reduction effect follow ng irradiation
is insufficient, whereas if too high, the

pr es¥ithe hydipsintl ivelucafhtdisiopanpoamdd A)ds ltes ko) thiedithy adhesion
re?ﬁgéri]&}{“ﬁg%ct' foﬁf%%ﬁ% Hﬁ’gldialti{o#ig SndGEdicnY AHE LS if R HigH) the

I nprove n e tape rest’or ati on
prebairagessitist iadiedise témiubilbsd Aniditywaidaingiifraieidhl. difthe acid

t he pressure-sensitive adhesjve tends to |.ose o
vq:lp%;sd'qqoylpw[, Gbgy}he improvement in the tape restoration characteristics is
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



Next is a description of the conpound (B), which

represents the other main conponent of the

pressure-sensitive adhesive |ayer. The conmpound (B) is

at | east one conpound selepied froma group

consi sting of polyisocyanates, nelamnine- fornaldehyde
com@gﬁﬁ&]?Bbgyﬁs %)eﬂﬁx:o n'%ﬁts w%&%e%ﬁowiﬁ%%?ﬁcaﬁi&ﬂ&ﬁhe

oun or a atlén of 2 or nore different

presemmpmldme él&hem\eonpound (B) functions as a

crfss-linking agent, and cross-1linking structures

as a result of reaction wth the conmpound (A)

or thBR BRSK éérjtﬁhﬁarl‘q'g%{[%chhﬁs 6RRAS pYR/i s dyaRsHe! aﬁ’dﬁ shilfble

pressure-sensitive adhesive |ayer, conprising the
exampleponcldd¢ Ayoraadc idveydfates sugoand, 4( djphenylmsthan¢ diisocyanate,

toly g R GREYSiate A17feng af e et &888? PReh G2k 2 iR fdMre, and
4,4 Wgﬁtbi%rﬂ-ﬁheﬁ&%lp'h'eﬁw)ﬁﬂfpaae] Hh%c@@hﬁﬂes 6 W4 Shexaftbthylene

sul t exanpl es” i'nclude aromati c i socyanates such
dnswanate, 2¢8, ﬁﬁemdthﬁlﬂmameﬂwﬂMWW@natex opphetpae diisocyanate,

S @/ i hé’llnﬁ ] ggfaglga!lg%, gy(i cycl%aacxylmethane diisocyanate,
lysu‘ﬂe d'usc{c?y,aﬁat*é and1 e exipegiiakd. pACKRDHE]c etdrepleysEat e,

as wel | ﬁexamet hyl ene dii socyanat e,
COmEleszllﬂrﬂV#ﬁﬁhSPl prestupiethay panBe gsed e arearte Li sophor one
dlﬂiﬁgﬁanate 4, 4" -di cycl ohexyl net hane dii socyanat e,
cyclohexylnethane di i socyanate, |ysine
di Faphyanaiee spevificlexamplest ¢f ¢cﬁﬂmyama]ﬂye avéilahdeandlamine-

formpiAtIDis Tesinedhehnes noqihe Bt Niielsrbhbes a2l by
San@é@ﬂ%}rrgﬁﬁlotoclm %H%'e}’ana(\ﬁ?dﬂu%’étﬁréﬁyaﬂlﬁ%m Chemical Co.,

de 'resins that can be used i'nclude Ni kal ac
Ltd. WlmﬁdqmmukamnptesdafbyltaMMMmahclade Tetnad:-X (and

regli;tﬁregig‘géc?a act T gyegf'%%@fps%rsén ?6’8;&}0%0 (g?rrggrathorb 1 the
preszﬁtt fdnefok atheﬁ@@'o‘-ftp% quoé)raaﬁmg lparti@nal Apkefeeddpy

M t subi shi” Chemi cal rporation). In the present
i n¥0]lon, the use of polyisocyanates is particularly

0
o $hE i RO U RS Bpek Doy 10 v
by Wﬁgﬁlﬁhnd Ren evee prefepatiliyefanall Yo BrMSbeﬂfwblglﬁs p&ﬂ‘rl(}!) parts
by wei per 100 parts . by weight, of the %
by Vﬁ(%;!ht <|>f? hFMO@RRPé‘ﬁtGAt)y it dhiseBaniibar lgss thea Q- L8y pgyts by weight,

thentv@'nggltp{rov%ﬂ&ﬂ ih %h'eémé%y i tehfs ?&Bﬁ?ﬁé&qﬁﬁf@e%tetbas if the

e | nadequat e, r eas
quantity exceeds 10 parts by weight, the curing reactlon 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'-



quantity exceeds 10 parts by weight, the curing
reaction tends to proceed rapidly, resulting in the
formati on of cross-linked structures, during the

bl endi ng of the pressure-sengitive adhesive or the
subsequent application operation, meaning a

dlﬁétﬁgfa%l R é‘%b%"&i‘éég%irg 03bknz&; ?1'8?15”8{ 4,400

sure-se rve a e'si ve

dﬂcﬁkﬁbbeﬁ@ﬁleﬁalbé )acai(ﬁxheh@mrmhaise&ea)phenone and
hotopolynerlzatlon initiator There

dlﬁ&%cmyeeptap PRYG: japthrageingpey ﬂ@ %‘g‘W%{l?%aﬁd t-

bﬁtsrﬁatdtﬁlt g[m{o@e 'tay%'il %?tcﬁporw?tﬁgkihth&lﬂ? benzoin ethgl ether, benzoin

essure-sensiiive adhesive |ayer, and conventi
1sopfq;1§/lll r&dﬁarp’amzbl% 4 SelriarHimt ddxioée ditacrsl(bphine l:iunler) and

aqptﬂé?ﬁ)&ﬂ; ng}%ﬂgﬁlgh %gﬁéﬁgszeol?lrl]t%?tgpsecandrbg 'useldl either singularly, or in
ﬁﬁnﬂmaﬁbﬁ BYWH‘d?QH@H&Z&lPR%}R%mIﬁﬁ%dQ 4" -

chl or obenzophenone, acet ophenones such as
acetﬁﬁﬁémone and dlethoxyacetophenone ant hr aqui nones

h th t t
one A& Tagi > ey R0 Fs srainy HOHU TiafBei o IagHgh to 5 parts
bﬁkhﬁ%ht REMEOEN mdre PRERPM Ly FEIR10.0 PRNZ iplarts by Welght er 100 parts
triarylimdazol e diners (lophine dimer), oF

broightrd thasethreongddids, and these initiators can be
used(gbgger singularly, or in conbinations of two or
nDre erent conpounds. [0032] The quantity added

of (I adcﬁtlbhefuﬂ{e%lﬁlylm\#drhhg agehangeéhdsionmréyuddiory sﬁrfactants, and
parts g and even nore preferably from Q.0
otth@r 41196 ress Byd gENyRoNgb cOmpOnpRistcan alp heb eéfmftOhtéle
aﬁ?mm:aé‘? reLth'g%jen % BAHE LV 0 Brse R H) AR ﬁ’ﬂ%séﬂgﬁ%ﬁt‘i‘&l
agents ion reg uf ators, surfactants, and oth
acondd ifriggb neadd ﬁclo}m@ht uhermhmommmﬂeutes restnictioss obethe thlckness

| ended into the di.ation cur.abl e essur.e- sensi
Tl R eweiefﬁf S iy VAR AdEREE Hgie2 to 50

uﬁ]lﬁed Al t hough there are no particular restrictions on
the thickness of the pressure-sensitive adhesive
| ayef003¥j is typically within a range from2 to 50

<Adhesi ve Layer> In a dicing/die bonding
<§%8%1V8§‘3¥'ﬁre present invention, the adhesive |ayer is

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 (e). 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 Iess than 3,000, can be used.



formed froma conposition conprising an epoxy resin
(a), a phenolic resin (b) wth a hydroxyl equival ent
of at least 150 g/eq., an epoxy group-containing
acrylic copolymer (c), conprising from0.5 to 6% by
wei ght of glycidyl acrylate or glycidyl nethacrylate,
t j . e f
F urtgglg'n(% %@eq}ﬁ{%%l%%?&gﬁ%éscﬁ #‘lo%cd’?@xl \Q'F.L%hg to(t)" ?}& téea)%.?gbo’
and ASerf aidropsefiesatdy dedeist pod.on of each of these
q? (ﬁnts. [0035] There are no particul ar
reft3i%t i ons on the epoxy resin (a) used in the
pr t
ac??énﬁ%éﬁ“%ﬁ??éné’ﬂe Sy e ek BhacAOn B RA SRsins and
novelek epbuncedion atllc}gaa)bqsphermidA pyref epadyl seshsy bisphanol F type
ecul t of less than ? OqO and even npre
epo’ﬁfr@sg}sagrw’é%'s HYRECPO RO SIS a ALY lifserpxyyEssins, aliphatic

chaifityasbe Eﬂ@ffresﬁﬁe p@l@ﬁi‘b’ﬂ&%ﬁh]ﬂ t)?eeé;ﬁf)@brle)(m@a@re@ol novolak type

nmol ecul ar ‘wei g ht | east and even nore
epow @fsmsabisphanoll Aawomtypp@@%y reﬁnarmgbsld)yl etthmﬁcoj/pe

i,ncl.u bi.funct |
prodliraRR PR, CIr iy o R eS PRk B Feeiay
etheflﬁ%tlﬁﬁrodlbd@ piR@Rehols, hﬂ@@l%l?ﬁﬂbfr}/eﬁlﬁﬁlﬂéﬂ prodsab@falcobols, as
epoxy resins, alicyclic epoxy resins, al |f§hat| c

Wellcﬁséa'lhylb%@éatté%ﬂyﬂlawaﬁ@i %H@ﬁ@@gmm Wst%@@ porbove
n e A
L By B, DY A, SR 3L P e
hetefrogdlectentainihg ppepesink gd_rysllsd)ble xﬁbhemﬁesede@ﬁ@dm:bs used
of naphthalenedlol di gl ycidyl etherified pr.oducts of
cithasimg1arly afindt R higiatighs of s iof imeerephifgtrat gegps. In addition,

the 1%151?1% S1soqntH8! dorSp fﬁépll?ﬁ&ﬁggoéé{é?gs 1[9@111?%?%%8%(1%

or hydrogenated version
thos&apmipenemts elo menerail thelohavartgadtidsiofahe oesih. epoxy
reg}gg and heterocycl e-contai ni ng epoxy resins can
§36& used. These resins can be used eit her

Sﬁé&ﬂ& le¥am@les 8¥ ERieRAANP ﬁ§a1@§b15\@909§ réRh€include
different resins. In addition, he resin may al so

bisphenal & fyneorpaxpyokyinsesch ae(ﬁmmisrﬁﬂs? Epikatp @5t Epikote 825,

el AL R SRRDSPAE SR PR Hehiog2. Epikots 1003
Epikexa P £Emikoorotey, G@pakdty 180aAFR Bpek@pax07! Bpiktse 1009,
i nclude bisphenol A tyg epoxy resins such as Eplkote
B

Epikgte71 0@ pid Epdacte 188#K 4 ndwmeSEallm@lfegtﬂrectby Kapan Epoxy
Res@%gg.,'?@ﬂd‘f)?ﬁﬁ%o, BEK0E, B3 6FPDER 66 1OBER 60 *BER-663U,
DER-664, DER-664U, DER-667, DER-642U, DER-672U, DER-673MF, DER-668
and DER-669 (brand names, all manufactured by Dow Chemical Company),
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



Epi kot e 1055, Epi kote 1004, Epi kote 1004AF, Epi kote
1007, Epi kote 1009, Epi kote 1003F and Epi kote 1004F
(brand nanes, all manufactured by Japan Epoxy Resins
Co., Ltd.), DER 330, DER- 301, PER 361, DER-661,

DER- 662, DER-663U, DER-664, DER-664U, DER-667,

T S B RS L SRS e B G0

Y@ONam,,YDEm1@§ 2@ oy IYORB1G 9 (mhanﬁmnm ,manufactured by Tohto
manuf act ured by Tohto Kasei : henol F
KagpieCapdigd.)r EQGN, 1938k EQ&CWGF%QO@@QIHTW N-1012, EOCN-

I )
RGN s B SN0 025 ambl i ngBE0RUreq by Nippon

KEQ*bk@(Z&) ,15t41 X,EHS!IN 1%@&3@&@0‘0&9&@ Esmyzaamamnames
ReS| ns N-201 (brand name, manuf actured

Ny %w&sﬁ %%wow Chﬁwa} Condl @Em@é%funeapaﬂoen?élﬁefesms such
agggufmtﬂseﬁ H%.t?‘?%éﬁ U‘a‘ﬁ@gg?ﬁ%ai%gggﬁ@r a;ﬂ{éé!so K

epoxy Fesins stc ote nane,
nraanéifcactedriad] dapan Bypsy Epony CoRdstidns ACalditel @ kb3) (brand name,

Ar al_di t CN 3 ECN1280 d A jt

RIS ELDY {OraRESilte CHERNTe kgl doriioe ERy 66 pRenacol EX-

6§@e19bﬁ‘ééo¥ ESheTygalifnhf8). BX -0 efddol EXD.Q\Q Bhacol EX-521,
YBOCN- 703 and YDCA- 704 (brand names, all manufactured

D@}aaﬁ'@rﬁx -4adBinacol EXk4 4l ynd Pearal0Ps; 3 Habreh 8&nes, all

BN R R R} R AL AR Bz brana

niR¥akn afiacturéd by Ni ?§§ﬁ\|‘lda%15¥u ML) Bminedy S fesins such

brand names, nmanufactured by Sum tonp Chem ca

aéﬁallsote 68 (Tavdtnasee mapdRgtured by dapae Bpoxy Repigs Co., Ltd.), YH-

4%% i%‘%nd Otn?an]u?g' Fﬁ r e%D %O@akg%eq é%g k??(gé,gf%cgﬂ%%( e’md Tetrad-C

(Brafld namds pindhhBacOed b(ykma@dbmhheas Omeriié#iof ernpanByine.) and

Ciba Specialty Chemcals Inc.), Denacal ,
EbMrd28i (braad game, 'Dé?u‘éféﬁiufﬁk%ﬁdc@“%ﬂ&‘kﬂmle%l é?z Ltd.);

De%? %éi‘rﬁng@ﬁﬂ?ﬁ%m lﬁ%las A%Eran 8- (band name,

EX-411 nacol EX-321 narres
mzan (fcacted rredClbe Nxgadey Chemiicad$ $nd.};canyd, alE@l@ME@pbb{amdsms such

ochRiAsg, SRIA0g. BRTER2 IR0 SHALLIE gl poRB i itecturca

bﬁ%lei@r@@&d@mpo@ma%@ﬂﬁ@e lisasd@%nbgaeweﬁﬁ& ﬁﬁﬁularly, or
434 (bran nanme, manufactured by To

lmg@eblr@@ons IQlfélW)) orTeeteat{fkrenidesias.r ad- C (brand nanes,
rranu (E%tljlred by M tsubishi Gas Chem cal Conpany, Inc. )
and I\§F120 (brand nane, manufactured by Sum tono

Chemicetle gre@sentlihdention, TedR tRE yYidvep i Né Bhelt Fgsie@aEy, the use of

resins such as Araldite PT810 (brand nane,
an epoxy resin that is solid at room temperature, and has a softening 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 C ba Specialty Chemcals Inc.); and

alicyclic epoxy resins such as ERL4234, ERL4299,

ERL4221 and ERL4206 (brand nanes, all manufactured by

Uni on Car bi de Corporation), 1and these resins can be

used either singularly, or in conbinations of two or
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and "YDCN- 704 rand nanes, nanufactured by
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the ¢80y odufV ey BOMRES Al Tl S505 i P PR Dot dedifie"®
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at least 50C have a large difference in polarity from

equiviaéend s85edsr 0RO etasnt &nenu%teads yo ifall, g rhsat (asjstance tends
tod?ﬁ?ﬁ%ﬁ@ed bel ow, |eading to poor miscibility between
, and as a result, these types of epoxy resins
ar¢0@¢ﬁferred [0040] Furthernore, in the present

|nv? i on, the epoxy eqU|vaIent of the epoxy . resjn
ayrlfhoughdhereareynopartichlas restrgdons emthmhwlrz r5em (b)

pro@ﬁ@(g.the ﬁﬁﬂo%?@qﬂ?ﬁf&nt Rrqul@?ﬁql 1%8&’ %gg]&kcbr]reg(goﬁype resins

and referab rom
are pﬂméerepxbaytlmymﬁfai etellient élestrot}hb:ncol‘fx&lgd em:szstandmewhe]h}e

d duct t b b
abs ot e Biuts T Ridros Yhed By AIRRL iChreltrap b ihin § fanee from
150 e@qw %faguw@wm nfofe 9?&%1-@)19%119/1%9 to 3bbeg7e£{ 9 ah&REbRt

and the heat resistance
pref@l@tbéy fiommd 80 t¢ G50 8 eq. Alfitﬂn@dmdr@xwreéluavaéemds émstthemlléﬂ gleq.,
enali.c res ided th
thery 55 <5 3¢ Ao 0 Rtk o PR Bt ahif s R Sise s ronas
to dft&ﬁ@fatte)/ﬁﬁelfe@§ liNthe BfRoRYVIIRIVHenBSxdebeY 400 fzPdq., then Tg tends
excel l ent el ectrolytic corrosion resistance when

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 OH

CHT-@—CH CHr@—CHZQ

R, 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



absor bi ng noi sture. The hydroxyl equivalent is
preferably within a range from 150 to 400 g/eq., and
even nore preferably from 180 to 300 g/eq., and nost
preferably from180 to 250 g/é§. If the hydroxyl

equi valent is less than 150 g/eq., then the

c‘ir@ﬁ{: 61820 uf an@a Bty n?ls?éﬁ)[% Rid AReA r%ﬁgeé hy@ith 3}1 %??up, an aryl

fefl ow’r&si st'ance t 0 det erl or at
glr'tw) h),rohr bxppergtoinvat esptressnteen sntéfér froegl fo Bhemd Wgrepresents an
to.fall, and the heat resistance tends to

1'&@38’??8%9@ 59&)042] Speci fi ¢ exanpl es of such a
phengbog4r esin include the phenolic resins

represent'ed by a general formula (1) shown bel ow. CH

OH Q¥irom the virwpping of moigtRrg nesiRangeRtne afc@@mglltioned phenolic
wh in,. t rosR’rmbe.he ane_or nt, .

r{aR TBEbfepiaiPe BLABER 2 Vv fRkantia shoamts e Biarsisht

aler bfaaacﬁ%ﬂ)radwdurg iR URh&fmd-huthid LAY EHnBEraTS, tethpkBature of
cyclic al rou an aral kyl group, an al kenyl

5§10 apd ey DKYA SHatl, Fanherpiore.d buso orefarane seysne o
pﬁa%ﬁy% s ERLE 2GRS tesag?ae U964 @; Rg@,g ?togﬂz&?n@%erat re

ei/avammrate af Crfnhﬁtamﬁasphsneshamn)tolfeeﬁfthaﬁ Mbymght as

phenolic resin (b) preferably exhibits a wate
ma3sBEest 36 ﬁtléffnmbgww@etrwaﬁnaé%wm% fcoaser gich resins enable a

f r
SShRUEL 88 s R LRI el AR Rbaing
afd lptrdmmsamrgetherebj anfmng)tlm‘ mhabilaytaf ws®ua propemiek isach as the
resin that e heati ng, at, 350C

t :
PEECiTBiSt 90 TP AT T6HS AP SCARInE R B pRUAaGon of
thitph‘RﬂQﬁ‘ Rhu&dd beaR @aﬁﬂléc@rﬁp{oﬂﬁtghﬁrlng%pemﬁg rsaeh Ry hating

therno-gravinetric analyzer  (TGA), becCause such resins
aphabPeessingsuppr essi on of the quantity of volatilized
conpg‘gkﬂgs generated during heating and processing,

t her eby nprow ng the reliability of various

propey phé&folRUehinesf thagred@diinF@dion Rpeeaitd Wpiketfoi@ula (I) can
resi stance, and reducing_the contam nati on_of

be ghi FRemhbY c BuSamPe.1Racties aphPeolioaponenesd witl & wylylenc
08191%59}1& 0% FHAoRSE Bwaﬁl&t 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-



and processing. [0045] A phenolic resin of the
present invention represented by the fornmula (lI) can
be obtai ned by, for exanple, reacting a phenolic
compound with a xylylene cadéapound that functions as a
bi val ent |inking group, in the absence or presence of
an acid catal yst. Exanples of comercially avail abl e

ethylpbengdt -n-peanydhenody m- wawfehenqiepm -pepykplenobro-es

isor PR e AL pAphondl B A aTopypReRgL el phF elg m-n-
butﬁﬁﬁéﬁdit b-erﬁ-bf:?{)/l]%lli‘&lo@f(?r 5&%@%@9@&@ HE%%kﬁgﬁ&fd hl}( b)

he" epox esin rat dr oxyl
1sob&Qﬂph&h@iﬂchﬂﬂh@M%ﬁonﬁﬂh&mﬂJ Eﬂt-xylbﬁolp&&f fyRibY, b idyilenol,
%e fromO0.70/0.30 to 0.30/0.70, even nore
2,4 értél hMWCﬁQbW@T@QL eashel hydBEUN®E, demethoryphenol, o-

phefVBhERdn Y pht b Berel) B:niend BrsRal o udohe g Rl eyl

pheﬁélt bOa1{\3hhého10Y 6EnGIphRE. B BOYE 7 $io] t&@hfo?%e%oﬂ%-

hési ve may have pooOr curing properti’es
chloEmalﬂmioé,so-dnfrombphﬂhﬂnlerOnm@mammd iodephdrai, fviodbpdicnoh o-
of a phenolic resin of the formula (I) include
fluo m@mpl r-flprephengh andgofluorgpberalel | o- et hyl phenol , p
%I phenol , o-n-propyl phenol, m n-propyl phenol,
pyl phenol o- i sopropyl phenol

m rIthepé ?ﬂéﬂdme&% Olﬂldssfﬁﬁ")’} Bexﬂs@éﬂ@ﬁ@mawy rbrh}jlm ﬂhg@%or

m n- yl phenol ;" p- n-butyl phenol, “o-1i sébutyl phendl
mormcbsmloluhgit phgeniodr, Rhenlosk,odautqsbnhﬁmbsolpmc}/b{dneswIand the like
nonyl phenol , 2, 4-xylenol, 2,6-xylenol, 3,5-xylenol,
are 1231'11106 ar by pRsL#§¢$hhenol , resorcin, catechol
hy I none, 4-net hoxyphenol , 0- phenyl phenol ,
enyl phenol , p-phenyl phenol, p-cycl ohexyl phenol ,

0 alsltuk xy[’ﬁ@ﬂ@h@m@bﬁlh(ﬂ Yﬁﬁrfﬁﬁ&honsoaéoﬁﬁﬁbélléiﬂq{iﬂ@mg group in the
(ﬁwbenzyl phenol, o-chl orophenol, p- chlorophenol;
pro

I:JDDmfmhdrmiohcprebmarfdphénnhulac(n oble fhidowing xylylene dihalides,

phenol , o- fluorophenol, mfl uorophenol, and
xylylienq gl@fF%‘ﬁr?élﬁloqhew[%%}WeSrﬁ%%éeyﬁ%oﬁ@%bﬁ@mgs gude o,

o BERHREh 2 o B R O % B o o
dlbr@m@i}f—inen@nd lohedltrkmo-RALeyleas,td cal’ aﬁbbbrﬁé-%f-ﬁj?l%ﬁél-a ,a -
diiodo-p-xylene, a ,a '-diiodo-m-xylene, a ,a '-diiodo-o-xylene, a ,a '-
dihydroxy-p-xylene, o ,a '-dihydroxy-m-xylene, a ,a '-dihydroxy-o-xylene, a ,a
'-dimethoxy-p-xylene, a ,a '-dimethoxy-m-xylene, a ,a '-dimethoxy-o-xylene, a ,
« '-diethoxy-p-xylene, & ,a '-diethoxy-m-xylene, a ,o '-diethoxy-o-xylene, 0 ,a
'-di-n-propoxy-p-xylene, a ,a '-di-n-propoxy-m-xylene, a ,a '-di-n-propoxy-o-
xylene, a ,a '-di-isopropoxy-p-xylene, 0 ,a '-diisopropoxy-m-xylene, a ,a '-
diisopropoxy-o-xylene, a ,a '-di-n-butoxy-p-xylene, a ,0 '-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, a ,a '-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 ,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 '-



[0049] As the xylylene conmpound that functions as a

bi val ent [inking group in the production of a

phenolic resin of the formula (1), the follow ng

xyl yl ene di halides, xylylenejglycols and their

derivatives can be used. Nanely, exanples include a a
"-dichloro-p-xylene, a a '-dichloro-mxylene, a a

d‘lmdﬂmbtbfqar -aylemey Dee’ danahdxbnmmlqzquﬂdetmea 'adwnethoxy 0-xylene

T? m xyl ene, a '-di bronp-0-
aEﬁ p %rrg, X |h§§f=ecogpgundqﬁqno%mpﬁd)@ﬂgﬁémglgrly, or in combinations

o,ft Sﬁor% {ﬁﬁe? co?np%undsdI hydroxy-p-xyl ene, a a
r oXy- mxy ene, di hydr oxy-o-xyl ene, a a

-dlmemﬁqu p- xyl ene, a a '-dinethoxy-mxylene, a a
-dlnethoxy-o xylene, a a '-dlethoxg p-xyl ene, a a
- di dhsargctinnyetaren the aforeme@tlnns@p englicprmpeungd and the

ng}qémycéﬁlﬁggx% 198():( #dél%ped’ 111%%% an aamd catgfysp os)l(ﬂltamexé/zia%]ﬁbs of
Wlnéh i3OI AREXML Beidy |sﬁ£11€ as ﬁy@rochﬂirﬁ@@@ﬂoﬂﬂ)ﬁﬁhﬂh%ﬂm PREsphoric
"- diisopropoxy-o-xyl ene,

aﬂd@l Ro¢é pelrhegphosiy peide organac 'cardnowhb et sugh g dipethyl gulfate,
d?ethyl,déugjfb.tg j{)—?&%ﬁ}ﬂel?es)ﬁ)ﬁlo%?ﬁe acﬂ, %etha s&ﬁgﬁlltcoef&d,pan)ﬁyétﬁgl?esulfomc

a a ' -dirsobutoxy-m Xyl ene; a a
atidd s parttamgyacdd Xy ddings triflworom@thdn@bh Hbnic @eyd; stxonlgbnecidic ion-

aa'-di-tert- butoxy-mxylene, and a a
exchyinge gpsing suelk s alkapparfonig ggldofonterchanga resins; super strong fon-

egé}%tﬁlgﬁlrgmﬁs §XJ:}? F? R%r?hlg)rga]il_ g?g_u?{]o%a%élﬁ 189 xlcﬁalgge resms (brand

ro- 0- Xy

namé@i Nﬁﬁbﬁxmalﬁuiadtmd byﬂD& Pmﬂiﬂdm“}ﬁzﬁ?w @amydiQﬁ?ﬁ sy&tlﬁatlc zeolites;
17 di et hoxy- p- xyl ene, '-dlnethoxy-n}xylene and a

apd acyy#Hed ﬁbw (é%dyqléhleanw@ bk faadrrsactiothisseondyaisduptdd to

256“% Hﬁttfrjrghr%gagd ?Jrzﬁ'x@%”lﬁgé lﬁﬁlggg[lfl%g%g\?ﬁ?élrﬁ@ I)p%bé}su&fed and

tmaectompmsltlhﬁ ofiftl¢ s tibh @reduqiitenomics consmpou m:ltlamghtme reaction
xylyl ene_conmpound i.s conducted using an acid catal yst
Hgm Yahselapeningcen e raghimateriale pud éhffﬁfﬁ'étflan tempeiptasge i is

ggrﬁeég%gﬁ@gﬂh%r aﬁgé‘cffo% 151 f3hd frs A5l g{(h%ﬁ&?@%hf geatfe&éjrﬁuned by

osphofi ¢ acid;” organit car IC ac suc
traskidigrteé bympesitfoat &f thedb&ttmﬂ pdutatiging GPC (gel permeation
p-t ol uenesul foni c_acid, methanesul fonic acid, and
Clé‘toﬁé?ﬁ%%@l’mﬂh?’éthealélfﬂ super strong acids such as
trlf(Hgﬂrnethanesulfonic acid; strongly acidic ion-
exchange'resins such as al kanesul fonic acid
ion-hxﬁhamgmpﬁesﬂn&mesﬂﬁmeaéﬁhqn@okghme&kmhangesud&hms a -

Ebatn G B Raeds Saaahe eaation Dingre P GBS STFo Fepelyst, whil

S GTREAY L SRR R YL L Bne Bl syt i
neesiedoridlmhﬁdczates Sf@etreaction proceeds in the presence of an acid catalyst,
and generates water or alcohol, accordingly.

[0052]

In terms of the molar ratto 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



250C until the raw material xylylene conpound is
substantially consuned, and the conposition of the
reacti on product becomes constant. Although the
reaction time varies depenggng on the raw materials
and the reaction tenperature, it is generally within
a range from1l to 15 hours, and in practice, may be

aveHi@e g plcpeigr nghtr(afbﬂhﬁr@letlhhc @Qﬂm@bmln@i} &f phanelic resin in
Whl%ﬁ?@ ﬁ&é’?&%ﬁﬁ%‘fﬁd{ ?]%qonklé(a%[eadb@%eno i ﬁg obtained by, for

exaRPGERI el i6a8K cWEpIRnd 1idakSiaeRRIK RIS §10d BEEl allyMeed is first
such as a a dichloro-p-xylene is used, the reaction

pregﬂr@d;eeéulsali)ﬁatm@ Iateamaeriod ogt bmrgacymg thyshindreallylated resin with

on ERTHRYE K8 ot o ABTRORE MR aheRE AT shE A Eheen

con{;mldneactl on proceeds in the presence of an acid
i and generates water or al cohol,
or ngly [0052] In terns of the nolar ratio

betﬂsme[mﬁ)hgo}ubeﬁmithmng)mg‘rUI dopobimhdre(c) XY tlyd present invention

nd in the reacti general ly, the phenolic
°°m<19&?5% R Do 9sed hpwe @éﬁlywiyhaqrp(@ta 8F ghrcidyl methacrylate.

In o%qglacﬁle‘x‘f@@ﬁﬁh‘ﬁgr hehdigyd &?éﬁ’g% ‘ﬂq{lﬁ’ﬁtll i gl least 0.5% b Y

conpl etion of "the reaction. I's case, the averag
welighil leqsmthrredeag&prmﬁded]dle @mamlugtls phenateithan 684 hy iveeight,

d b t d of th h | |
el ARIERE: e i Ut baupgRiitRA T ghahths epoxy
grmﬁﬁﬂ&ﬁﬂﬁﬂng hb@li%ol}rﬁ@r 8 is }y[CAT$ V\Hﬂhﬁ‘ﬁtﬂaﬁge WRInIb40°C to

phenolic resin obtained. A phenolic réesin in

30° Q\,fﬁmlteﬁ@abheﬁom d0C6rtpc@iE. portion is an al |yl phenol
20&1% obt ai ned by, for exanple, a nethod in which a

no |c resin which has not been allylated is first

pﬂ'ﬁeqn&ﬁltltﬂng@fHdMl athydbtel & glbeidyt aldihfay R ubsd as a
reacting this non-allylated resin with an allﬁg
funcionphgrquy meppangh renrpSANte A KepOLriaetio reHepidibjle 6fehy

I T ke
presnamtvmlv’ennmn refenpto asespcﬁ]:ynmr@r&dllcmdﬁ%rh)g/ gl/}ehcgghtaooﬁlate or

ety Pyl e hava ik gdra o HAFUGAIVIR & ARERgOI POV Albael 05 (5% by
wel%?ﬂt deH§brc§HL§?/‘bQﬁoly\P@érqef iAS tRE ?&ﬁﬁfn‘?ﬁi% S@Hﬁ)rpraod’lbgﬁ% of an

quantity is no nore than 6% by we el at1on
alkyt aﬂryﬂ;@.em@pradksbmeth‘aheylgtmtamm al al:kryl geomprephid do & carbon

aton{ C%hftggf %}% FEIO%‘/'X%W%’]? H‘L%gx)a gﬁl‘;]{] %%L:s%gnoep or Q/cryfomtrlle
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 Tgis 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).



30C, and preferably from-10C to 30C. [0054] The

guantity of glycidyl acrylate or glycidyl nethacrylate

used as a functional group nonomer represents a

copol yneri zation ratio of 0.5160 6% by weight. In

ot her words, an epoxy group-containing acrylic

cop Pg%ar (c) of the present invention refers to a

cop produced using glycidyl acrylate or

gI y dibdyw eigriat hmgb aicﬂeaﬂaﬁwﬁ:@ht rdttRe epbxy prowp-cpistainihy acrylic
b1alent to so 696%% ght of the Eroduct
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TR leby af v By Ianoreth ek NJROPgH (el the possibility that a fall
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adj ust ed consideration to the Tg val ue of

prégertodot those. caB¢s Wgelresa Welssg clranit-hee Geen Hermediokithe swpport
he adhe er or d| /d 0 sheet .in
rigrab o WRRRHE st ncBhel TPl oFe i S bRHeEd 5h e veluced.
'[dl%tv&éllgﬁf éﬁrér@@e h{blé&ﬁahﬂrﬁﬂgﬂt RefePs &pﬁipb!myreiﬁb%q&w&'l&nﬂmue
Bartlcular restrictions on the yneri zation met hod

taged br@ gﬁhmanp@um@hr@@gatogmﬁmd@P@appthod using a calibration
cBPJeV{‘&E nzeﬁltfo%ta%tilgrdsg&a&g )y%heom ymerization, and the

ohe of these methods. A
spe@ﬂ)ﬁﬂﬁq exanpl e of the this type of epoxy

group contaj ning acryli ol ymer is HTR-860P-3
(br Anéerasnd thewvantibt ckealfafy) heIgRGAY STEMRFPBRINING acrylic

\S@Blgﬂ{e?t(FP rf?] omtHe VEQ’gé(ﬁollt JP?edﬂ%i%ﬁlga&a{%ﬁ?%ﬁlgﬁﬁiﬁ%@s&ppressing

e epox up-conta
thﬁ)ﬂOWbﬂrtyltﬁlrﬂmfﬁ@iﬂg{ aattibeddf, e ehoN, reasesentsdhy rensined

it hi h Ile dh
whieh! abP eparBeshin e Fad feaisnal s SRR A T degEFRis e
“%@%8898% ‘épng%Q@lgﬁgon@ﬂﬂnE efaIAR poimeMO0H Q@@eﬂaﬂly within a

he wei average nol ecul ar wei g
rfmgfmﬁwei Q. ﬂérﬁo 3, Odehisddend rasiv israd Ipart 1. 24, | they thmaltasfac modulus at
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l lomiePalbPE bt R TRirChdeh Biar 1 SR B Thp BEY: FR8EcR improves,
ahfl GsoreBRatppheas o Mhel Mo sbiliep dtirilgshisian daaryeedthddved,
t he support nmenber to which the sem conduct or

wheerasrgvidled the rgféo bomrigtwre dhan bethes@pebianer hatesupsrighhandling
PRGBS Blr BT oL oT Lo 2P0yt
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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,



curve obtained for standard pol ystyrene. [0056] In

terns of the quantity added of the epoxy

group-contai ning acrylic copolyner (c), fromthe

vi ewpoi nt of reducing the ep@stic nodul us and

suppressing the flowability during shaping, a ratio
magﬁés\fumv‘@ﬁ'a@' A éslﬁﬁﬁlr@fi Qtﬁ hﬁﬁ &q{l’ﬂﬁ&?% lﬁ?‘hﬂll’l"b P{( tvs.lﬂ’ﬁskers

epoxy resin el henolic Fesi n]'t d
boranepitedentrgstaliee thg,hetndozimbhﬂloapmdycag Thepe cambaisedg

| | f bl t hi
indeppadamsl #7i6 cpmonetdissotEirbngr mes oliaent iflefk Fompine
viewg¥ht dHEn dﬁﬂo@?ﬂ &e‘@g%yﬁccﬁ{ducﬂbﬁ 51%%%&%&& CAMBRum

I NCr ease | east . MPa, e heat resistance
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ility durin can,be achi eved
prefigrgly gserm e ey Pt 6F Rolsra tRqA Pus PREbSHgbIg et 1
pref@@sd superior handling properties at high tenperature.
[00575 In the present invention, a filler (d) and a
clfld5Ay accel erator (e) are also added. Exanples of

t |l er ud iller
R S4B RS R RO BEE bl B AN P Fanee
fronhamlsnesﬂ Phepeidd &%n MR prfaabhnforab. 0088 dLES | mﬁ ta‘fld most
usting the nelt viscosity and i rrpartl ng thixotropic

Pfef‘ff@gbéfrppbg 01 tad¥P3 iveh &F therd viepsegaattiel efqiuair@rter af the filler is
less %ﬂ @bb? [&gﬁ%oth T@eecv%tt%ﬁltygf Qﬁ‘é Bﬁl‘f 13& and theb Fdhesweness

i‘ons on the I no sur't
tend&nairpématm@irh&ieagaifum wmagycﬂ»admldehamagnescemm 0.1 pm, the
. roxi de,. cal ar bonat e, gnhesi u car bonat e,
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al um num borate whi skers,  boron nitride, crystalline
diansit¢n ieégrsdo dharvenpgowysls ¢btamed1ﬁwemeammgoéleqwdcle diameter

i hdependen n _co of .t or nore
Ofl(g(?] Iglrcé‘?‘ﬁoﬂlﬁy féﬁ? "ok [\/glgjg@p i nprovi ng
t[m]@ﬁt) hermal conducti vi ty al um num oxi de al um num

nitride, boron nitride, stalline silica, and
a$m0pﬁ@@§a@plqu<ef tha@bpiie fil exénelpde sijicas alunziaa, mdann&lmény

OXIdgls%\{\ﬁg?Ae te(%O?léIél%?(J[ gﬁgg]ogllﬁlﬂe fra(Sré'r(g gZKBaarpiég]t, 'L%g ur'?d tﬁgbrand
nam@Nahb&ekiSiOef cdrtthct snghe.efEdeagieys, Wvichide ]ﬂirflarbg@lameter. 0.012
um), or from Nippon Aerosil Co., Ltd. under the brand name Aerosil R972
(average particle diameter: 0.016 pm). Alumina is commercially available from C.
1. Kasei Co., Ltd. under the brand name NanoTek Al,O04 (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



fromO0.005 to 0.1 gm and even nore preferably from

0.008 to 0.05 gm and nost preferably fromO0.01 to

0.03 gm If the average particle dianeter of the

filler is less than 0.005 gnplthen both the

wettability of the adherend and the adhesiveness tend

etffécg%lﬁﬂf&[ 53% %gdﬁ‘f(ﬁ%%lérf%mﬁlsﬁé@ rA48hP Rkhi & fstance tends to
di anet er excee .1 gm the relrnforcenent et

fald hwbeweds bf/thadgiantity becdeds 156f6 Hy weigktydsth thedwttiabibiepbf the
dﬁS'Sta ehte s .to deter te. In the present

3 Fﬁ‘ SYBFREGE f)‘z‘flrfq PIETOf et er refers to

t he (@ age val ue obtai ned by measuring the particle
diameter of 100 particles of the filler using a TEM

or §F£wrfoaretlhrepdmtllcelar[r@%@}lonspadhe purleganpd:lemtmf (¢)hwsed in an

ve fi.ller incl.ude si

offige o e PE S Emin R P abIE Al 18T ef Ttary amines,

1568201450 and lqhibter it9QImh BRI vd 841es and@ iR INeg103BkciBlc@amples of
(cont act angl e: 43 degrees, average particle dianeter:

spitahle imgdgzoles. Whishnarg prsderrad i e present inventiemdaeludpd-

ngertgglgm?%%léa‘ 9&1&%4521@(: aﬁnﬁﬁeﬁc 7] P%értahgr%tﬁgrjg%tg%il&ldazole,

aild 1KawioefByl-2-phehylimderolitng tbmwmtanarmldl\meea ekn B4 20&d
(cont act angl e: 55 degrees average particle
“Eﬂeé’ﬁﬁfl%‘“r Y, @roseog}hmatmr&rﬂﬁ T mof e diiggenscompounds.

|
I]‘ﬁ‘? % ica{slqegle cb n fﬁngj %#&WPE%E?gg{{Mg@FMH@ Corporation
udégr&eé:rand/aamge 2ﬁdMZ CIRZ-@itenatde2 PZACNR. gm) . [ 0061]

Furmheé[' in the present invention, the blend
gua 3\T)of the filler (d) is preferably within a

rangge b1am ?Q"?%?ﬁt?%%bt?% c% OﬁEEGG\:/{/e@I:&%Ie&? s HFérf@rably within a range

f er abl
f@épglg@ ivf’/ firyoweiiht & @@a%nwomp@h‘crabmfram 0@5tto 3%y weight,
SSRILT BB 07 SRR B T pined weightof

tHel éﬂcﬁdy ficSin (Q?p%nﬁhﬁ@rﬁ%(ﬂyc MRINY). I&"'ﬁlﬁ@blehﬂ quantity of the curlng
rei nforcenent 21 fect achieved by adding the fille

agfederarasHe dessdhan OHY “hdxtweighl-dhemhe eratdsresin um@rgoes
1%%&%& E os% ht%}l/(g%rht&;ﬁtet}ﬂe ché{%ﬁ%g d:ﬁj%é C}Q%ﬁi}] @‘ﬂterlopa% hwhereas if

the wetta eren esl veness
theequehnttivy det&rdiscﬂ%ﬂ;@r w¢i@B62he siregesabditpovqaehd, anéaling the pot
lrestrl ctig g)the curing accel erator (e) used in an
HFeeprirlikelyiRdeinadedttate-nvent i on, and suitabl e

exaygjeas i nclude tertiary amnes, imdazoles, and

qguat ernary ammoni um salts and the Iike. Specific

exahpitkernadfre, 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




sui tabl e i m dazol es, which are preferred in the
present invention, include 2- nethylim dazole,

2-et hyl -4-net hyl i mi dazol e,

1- cyanoet hyl - 2- phenyl i m dazake, and 1-cyanoet hyl
-2-phenylimdazoliumtrinellitate, and these can be

; ‘| ! . .
pre%’eﬁ@@ cdrBd ensNdents dd(m*ed) lf'lrlnﬁlgg gg{ﬁégﬁ@&d g tﬂérrﬁd@?art%c}fg?ﬁ@er at

di fferent conpounds. are conmercl a
2404y avitlablcentiaonioadorf exai ke, (Wohadiad Gathpeuatd film. Once the

under the brand names 2E4MZ, 2PZ-CN, and 2PZ- CNS.
tempeesk ofthe cotahfilmunanhé tiarbert s reachad2 405 Celaereddmgation (A

(e) is preferably within a range from0.01 to 5% by
L) andi @ﬂb,ssﬂﬂdi@%&r@(&)fﬁtﬁ&lﬁe;mﬁéfﬂ ﬁhﬁg@gﬁ@ta@%&ﬁeﬁl, Akl QM% tensile

wei , nd .nost preferably fromO0.2 to 3% by wei ght,
elaSFlélﬂg?ﬁs‘#éS EE%tlﬁ therpralrplatedepnthe suatipe showrpeleki n

(ap phenolic resin (b). If the blend quantity

o? (t]%ggocﬁup ng accelerator is less than 0.01% by

wei ght, then the epoxy resin undergoes insufficient

cross-|linking, gnd t hegat (r gsizst anc ends to
deteri te, _V\'hireasw t htg &J;:rt [ ty\@‘)eiceeds 5% by
wei ght, the storage stability worsens, neaning the pot

I L@W s nore likely to be inadequate. [0064]
F érnnre, in the present invention, the cured

PFafteim&fe, il Sr&éil_riﬁf'ﬂ:n‘ﬁ?ov@ﬁﬁfcﬁﬁgm hd'@terfadeBivetn different
elastic modulus within a range from1 to 20 MPa V\gen

typesedurtenialy, a2a0iEty pf differenbosiilmgetgeats cameldalbesadded to the
e 0,.\MPa hen t he. stress el axati pn .pr,operty.,.
adn g FEER BB L et iien B S b Tk B b ylling
agernith idlede tidmsd-besedll @i%ddiamIPsHedYUENd §1dn@i%§nﬁbﬁ%dlcd\4§ﬁing agents,
i kely.

the occurrence of reflow cracks becones more Ii _
and s pasefreoupbing aeentsnareghe mmst peaferred. diremithe vioupdings of

n : r . Fi ,
o(Toft, hEfEslsharar T Lo, UL Qi BBV bP o UG diehils
prefemubly Withamd rangd frokness 10f papisowieigt ey 180 parishycweiRdt of

at 170C faqr.  one hour, to 22 prepare a cured film This
the camged e ehisok higdesibaced in a thernostatic chanber at

2 M th a constant load of 1 to 10 kg (W applied to

the cured film Once the tenperature of the cured

fil m Apdebaiteddaativor, hasdhesehbaye? 40 rdang & tegatsan (A

inveL . Smd acro sl-nsect [ onalt. ar ea Ss)i of tehexcur ed film :
o 38 AP A SR PRE ol e ieg 2u cPa gt &), pephenolic
resid &)} BERpERY gktha)-e6htaliAN} bBSIRMHI PRSIV IR W), 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]



[ Equation 1] E~=LW (ALS) [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
conposi tion of the present invention. Exanples of

o1 R0 SRR D SERTAS LR LASEGRLL 06 RSy imencion,
thadssof apaehelie desﬁ:ﬁ) (p) with Blgedrosybequitblentosht least 150 g/eq.

greferred Fromt viewpoi nts of effect, heat
aklies payypeTion eés anlﬁfhlée ERPATIEPESy tosRRiaghigred, [f@d the use of an

%yg 5?@% ggﬁ&a}eqlg @Jdﬁhg %E{;@rgte‘@ e&@@ﬂ@qtf Sy Qe1hQation

peepdstined Ilv\/ed(j;lhtonoﬁ.ddlhllg alﬂsuongar{lé)ﬂiﬁlk} 1ndksa$liesthe ihbgldtemperature

bove, adhesj ve, | ayer according to the sent
fabErbodlus and dheBigt Hmeaa%%fg ﬁ%ﬁ%oﬁﬁ@ﬁ%ﬁ? REp vadies a reflow
cBREPrelEMidh Efibet, %n%ﬂ%@tﬂ&proﬁﬁ@h@n 6Phn a@ﬂaﬁﬁ’@%ﬁm ogition with
group-contai ning acrylic copolynmer (c), a fi d),
caerllent resisiange sxoadlev arankige), and after curl ng t he
conﬁé)%eggts have preferably separated into two phases

e wed t hrough a cross-section of the cured

<Paerit Filthbe term "two phases” used here indicates

that_ the cured product has _an islands-in-sea

st r Dextirea desriptiqnseambasd Almened in acitlulnéfdlfs ponfimg shect of the

pg%s%gﬁ{}{a\/ghﬂxgmfh%rba'@ q{lfh élqe?% w v%rz?orlg 4] gx%%;%nce of

esi've conposi PEEN U8
ratibiistechd typicdlByvptastics Rgd aubeas R g:eefae@ltajbtbﬁ employed
AchrOﬁcope or the |ike, the cross-sectjon reveal

theferArs Mo RATHFblaE sP83FIF PRy PR Ve Mhisuidim tr@ﬁa@ets radiation,
in flﬁ:fs@ Sk \tvﬁel%sthE he 1a§1§ﬁ c).lralﬁg%a@ssqi'es Eﬁ%f‘t‘??e Q@lﬂ%@ve is cured by

(referred to as escr

ubrevpalgpe irrddiatipn,' a‘t\lbasd:’ﬁllyrthat st fiav o ebde llghlEtrEmsmtttance can be
Pol mer Al l oys", published by Kyoritsu Shuppan Co.,
SlFﬂe [0068] 23 In the adhesive layer of a dicing/die
bonpigm]sheet of the present invention, the use of a
phenolic resin (b) with a hydroxyl equival ent of at

| eapkarhplesd Gsblyme AN Sa@ bs UPREI <A ad Bé&as®FilADINS fuldle®t -olefin
resi stance to be achieved, and the use of an epoxy

h%@é@g&f&%?& | ImRE, %%'n%xﬁ&@?'tﬂc{f% ggﬂf? hSﬁreﬁlﬁﬁ@héem

stres xdation properties
pohyprogayliexne, fathyleneipnep dase sopdigntergpdlgbmenativpely- 4-

methylpentene-1, ethylene-vinyl acetate copolymers, ethylene-cthyl 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-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



el astic nodul us and the high tenperature pee
strength, and also provides a reflow crack prevention
ef fect, enabling the production of an adhesive
conposition with excellent2gesistance to reflow
cracking. [0069] <Backing Filn> Next is a description
' /di :
t
styr B B BN e VL S b, M08 o BNl oA Sk Bon o
flexfimvdurabg didingnibeiust afaecrofs-linked atscofilmandifeypiealh yerms of
plastics and.rubhbers can be favorably enpl gyed. i
achlﬁr’{%wg‘ﬁer?ﬁﬂihéct Hy qhgrastemstics and ﬁ@em ¢ fadipdon frgpsyitpnce,
the {M&ddsk Bt &p
ethe rgdﬁgtlonéﬁiéggﬁgg}resgﬁwghgg%g?? vgsggﬁgéyggﬁﬁgn The
oppesiteeghiriace ofl the dasolfidn torthadiehiothatas basﬂ:edfmlthrthdmaatdlauon

s favorable.light transmttanc sel ect
curgb R ptst essngi i sl R saater G ses SNpEr] ladexturing
treatohéhtRASE cBh'JeH‘Wﬁ‘H |atld8r1@aﬁtcﬂo%fl'n? a TP BRIV BBY Bavorable effects
copol yners, or m xtures thereor, such as pol yethyl ene,

sucl‘p@ﬂ ly]ppgmg mgen@gmyqr@ﬂgepamwl gﬁba@o@bn ylnek]i«ng caused by a
t t
decr§ce Ao uttéegl% 11?@}%@;% tlf'e X qsg% %ﬁ? ﬁ?}ﬁ%g% 1>g| (iﬂrgng Thdial styetchlng

of tieoapkyners, ethyl ene-nmethyl acrylate copol yners,
et hyl ene-acrylic acid copolyners, and iononers,
eﬂﬁ{ éering pl astics such as pol yet hyl ene

<Mettﬁ (sprgt E |“%£§HQEE%I§F‘@/B?£%E’§% nﬁ?eleé el ast oners such
a& dipﬂigy/dlleéidmﬂh% sisdey L€ fige ptdsyﬂltelmeebwcble lem@hses a pressure-
| ene- ente e ol yners,

-eth
Sensbt ‘fy ; eeag‘}ep?év%ﬁn aﬁéﬁgﬁ%gg oz Tagned.d8 thﬁ&?‘@ﬁésmbﬁ base film.
Thertehzﬁe %%C}Ya‘i‘“n@ﬁ’fa)‘ ?@JtﬁcnoLQQK Hhe HEt}‘Edeﬂedt for 'I&ﬁ{rﬁﬁ’ﬁ% th®

spaci ng between elenents, a filmwth mn cki ng
Pres’éltlheseosxtmemﬂncelvoﬂamramdaﬂheeidbngae iloyercavhed sy film, and

unf.avo e trans Si o f the.for ener at ed
confitiBel RRhFiau el FRLbERIRS to frsthamindt s PRehe Sehsitive
adheRivef QK EL6n (R BaseSHint, 3kl etHRY ARRiSie dle SMRIVd 1a¥Br on the

i ncl ude polyurethane and styrene- ethylene bufene or

Presgltfyrséﬁ&‘i’éftemﬁlh@iﬂé’ﬁdémrene copol yners in which the
B@ rl ar weight and the 24 styrene quantity have
en‘rfestricted, whereas in order to prevent

eTlngaiskmr- slﬂhsnfvleeaﬁ!fe@w@llﬁyﬂgcadll 1% ftgmetdheow@@nqﬂeaby
cros -linked base filmis effective. In terns of
applyiog; thG iDRESSYBREFRSI veiadhesive gompasitiendlitestlyde thpdase film and

then [V NeARE RobfsBid L M ThisbpRcbEiAN Ghd 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
thercon (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



the thickness of the base filmis typically wthin a
range from 30 to 300 m The opposite surface of the
base filmto the surface that is coated with the

radi ation curable pressure-segsitive adhesive |ayer
is preferably either subjected to texturing treatnent
- s coated with a.l.ubricant .coating, as this
s, M M AL PG SRR iy nctude o

t@hpyanite T, [ (Bd] (0°€Y @Al iadinei pressard bf Mtoaokikpg/eaused
by a decrease in friction between the adhesive tape

and[9%&]j i g during radial stretching of the tape.

00 c g . .
Sheart sfouicHRt: Sl MR R TG S PR F 4 s TS EERH L o
dispeeditii olte amgrials esnmipsesthie theSaditsivieiayadines soi€ent to

| ayer and an adhesive |ayer forned, in that order, on
BENGALa FAHSh, spbesqueatly Hplyasth Iy aPIshdsta supposint g such as a

pB TR BOGHRRENd Bim! 21 dsBYrd tgd ngy%ﬁf}HElgé %gg@t}lgl\é?e film,

adhesive l'ayer and the adhesive | ayer "ont
ahd ithgn berdingcaml/ énting tiad viraddinioques veahe kelwenedhteby forming an

first lam nate the pressure-sensitive _adhesive, layer
oghestye L 8 e SRl e Ptk b B s Payers
pEiTetdbly cRIPISY Ht8mPERtle W RANESH (CrdraYfdrjod QPY@n?mHE% to 20

pressure-sensitive adhesive | ayer can be fornmed, tor

hextsapl e, by applying the pressure-sensitive adhesive

conﬁ%s) ion directly to the base filmand then drying
t he cor?gositi on. This application and drying can be

condyghedbbvie E\i}gnorﬁ Ak, PRIRHEfiIA% @Bahﬂ%%tﬂa%&a&ﬁﬂene film,
followi ng nethod for form ng an adhesive "~ |ayer on the

h
pplysthylepnhicrpmighalate Slmspalystylgne fitkmopakprenyleasditat
e | ' or :
Pl BRSpeEncHE. A IS RIABTN Sin BEISH, B PERTPlaS s fims

cimalsede fehasearcafhicpaaf tensg.eferred to as the
"adgesiie film) and the base filmw th the
pre ’é-sensitive adhesive | ayer fornmed thereon

( he’_fﬁ@gﬁ}ggorf il r(fa%deih%r%t%}#é%?ed o BHNERL Vit SHeGle. bo only the

| am nated together with the pressure-sensitive
adhiisesi laget mywred, sutfeaatheand lnper adhes ival wathehe suppat dilm

in contac and the_ tenporary support film25 is then
lalnélﬁﬁkfgd .anérﬂée pRgrt ﬁifﬁgg?lbfc%ﬂ%eqogﬁ‘frnat ion preferably
i ncjgadg)a tenperature of 10 to 100C, and a linear

pressure of 1 to 100 kgf/cm
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 um, even more
preferably from 5 to 250 pm, even more preferably from 10 to 200 pm, and most
preferably from 20 to 100 pm. If the thickness is less than 3 pum, then the stress
relaxation effect tends to deteriorate, whereas if the thickness exceeds 300 pm, the
layer becomes uneconomic,

[0080]



[0075] The aforenenti oned adhesi ve | ayer is obtained
by first dissolving or dispersing the materials
contai ned within the adhesive layer in a solvent to
generate a varni sh, subsequgmtly applying this varnish
to a support filmsuch as a pol ytetrafl uoroethyl ene

il I - . I :
¢ IRkl InbiE (1898 Jo AOUAE L ARYELANOF e {1V ERNSEE BF forming
the varmivhe fiome tisol iespioint diefaeitafing wotuyilanatioadhemigvhel filyrer

on the support fjlm The heating conditions faor this .
Prep3fatis dt EP&P&TQQIV"@WEIWIQW%‘WB’% Rdomraraivey loy %Isjég point,

sucH & m3BAHRH Qhodd a%fb‘ﬁ%?ﬁlae%’yl%9?1?1P2§ﬁ§t88%,0%-§ﬁ10xy%ﬁ1an0l,

t he above support film plastic
tolupred, ywydereabutyl aredlostive| mréhdniol ,ngthampe] yefhytthosyethanol.

erephthal ate fi.lm polyethylene film polypro ene
FurthERire. HoPJIREERyTRERETE FoRHE RIARETHEPyE A7 WENY Pt dan
comP8ratisef hahthdiNgg HoPi2shdif ad Hirﬂﬁhg%&aﬁiiﬁ@, &%eth¥lformamide,
rel ease-treated prior to use. [0077] The support film
N-methyipymrpbdons qyevcthesphong cahalse bgmddeduse, so t hat

ogj 5he adhesi ve | ayer is used, or the adhesive
I &éﬂ can be used with the support film |am nated,

antHengreSaAAvéntidd, FrdrheRe v RS bRdiRpersiIORBHT tHEQWEr (d),
met hods _.can be used for applying the varnish to the .
the usgpfor mixen, pthegsarolbmillappall wpidlheas Yeads mild aefbe dike is

pref%g%ioagxgl’ %E@Qﬁf' alsE)OcJel us%aqhic%%})bgﬁ%t? rgSFuﬁﬂéﬂore;g?tﬁIgggr’nixin g

gravure coating net r coating

the fer ad Iosv moleadht wgigetcbag®unfid GdiherAbhdolughblehéing in the
are no particular, restrictions on the thickness of  the
polygy compoundsy e mipng ke shartegeds eplgr thoayarpish ig
: f r to
prepRR0 R LIS bANALthef ar i PR Erer i cEERRe bl Auan
deaepatefrepatieylike.oFutbetnportQth the pres¢rtenvéntoknebs adkediess

oo T e B SRR AL BB SRS o
the giRolit 3¥8h (BECAERe UNEGQAP AHL firdt QRRRH téfether, and the epoxy
group-containing acrylic copolymer (¢) and the curing accelerator (e) 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 S 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



Al t hough there are no particular restrictions on the
sol vent used for formng the varnish, fromthe
vi ewpoi nt of facilitating volatilization during the
film preparation, it is preferable to use a sol vent
with a conparatively |low boiling point, such as
t t ;
il 6L I SEELAIEs TR SR HELG ot curing
tiert bpdolmingtasemeiconductadr demhexyet hanol .  Further m)r e
in ordSr to .| nproyve tﬁe coating properties, a . solv

wi t h“hdicipgds Bending ghegtq t 6|PIr‘?5r?§t Hb\ieﬁfwns%awea@mmated toa
Shi&RIQuERr 61 a8 dfd udddTRE Byidin '@5@ bles the read
° mstnhy I pyr r%% don(le1 or cyc‘?l E_e anonén%ghcué soab o8 Hie ready
sqmbdetion @ @izl jemiconthetop ebswatt andvkatidbesivé tayer tfhvan the pressure-
stSgY adhesye vl apRpg altelh, Shlinecaisaafiachetive 1y pas
sheAdston) bih&ivdi@s bt klik Bon8h@f BAfeeRi, AR ehSE dGRPL die
al so be used in combination. Furthernore, by first
bahgingf semacénducser elamhentsw nol ecul ar wei ght conpounds
toget her, and then blending in the polynmer conpounds,
the mxing tinme can be shortened. After the varnish is
prepared, air bubbles w t BXA®PE R&Arni sh are
prefer abI y renoved by vacuum deaeration or the |ike.
Furt#¥3dore, in the present invention, the adhesive
Co.nﬂﬁsf'o lbgrg 1% é Iﬂfr;l:e];fertgl?é(;/ d&d¢ ’%Lﬂl%%hoef{@l :}Jges?eélg?ﬁ&?nbsohrbased on a
satieh (biﬁ@(aﬁmlﬂbﬁ,ralﬂ‘d))lghrtﬁe pressht mweadohdgeﬁ herwayahthiteleby the
pox‘\%é group-cont aining acrylic copolyner (c) and the
exrpleg preedtesd belg. (e) are then mixed into the
resrddgl 479 m xture. Furthernore, in order to obtain the
des t hi ckness, an adhesive |ayer of the present
i anatha@nnrmyal*dlesmessunqasémétivmdbesivmwerel mppased dsndescribed

oESRAIT PEREPLcE b oA FnRE e AL hébA® BHS weré Gach then
apsii@bio/ g bayere- vindP8edtate o RIARBE ﬁhﬂfm&hﬁf%ahﬁﬁr @kscribed below,

usi ng a dicing/die bonding sheet of the present
thusvermingnan gdbesbvmtaps. Fﬂt@sequemlyr, an adéeweufrigvl m‘e@ared in

ndi n heet 1 eﬁ]edto he back
a&;\garxﬁcgdﬁ EC 61}11’1\?\1‘6 gSCI‘ O\?fﬁ’\éasal ellééllt\t/igq Z%}Be rcfsure SBIlSlthG

a@lmiﬁclalyeﬂ of e ad/lﬁ@ﬁfe téﬁé,- yibRNhg adii€ingdlie Hoadidusiced
to segnent the structure into individual elenents

(2)[00BS]this time, light irradiation is conducted,

eit | ' et

ot T8 pibiich S o oichYA R0l S e pGIS Bl M wer

testecharaletdieatpd oJdiese ppopeftichwepr esauatedsrnbe foNewing manner.
adhesij |l ayer 3. Finally, a pickup device 6 is used
forﬁgﬁgéiu thus yielding an el enent with an adhesive

1} Pé’@lYStGé’ﬂgth

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



Subsequently, this element is bonded (die bonded) to a
support nenber, and then 27 subjected to a series of
processes such as the wiring of nmetal wire and heat
curing, thereby form ng a 3g&m conductor device. A

di ci ng/ di e bondi ng sheet of the present invention can

prloP?olzﬁfHﬂ?l%flqglAB@j]% gmﬁﬁp%’&&lgpo taﬁrm%%é@ﬁfja%r@ance

di ci ng tape duri I cing, ena e read

witls HiSa0237 0’ gfecting, peatispeedifié nom/ireprent and t he
adhesive layer fromthe pressure- sensitive adhesive
I during pickup, and because the adhesive | ayer

2) P&y $@dcksS pgtory adhesiveness as a di e bonding
material, also enables direct die bonding of

seni cEnHuwtrcg laghiopB ot 9f aEXANRIES bopﬂﬁ@%ﬂheﬁfs tdf mMafwsbjz s

a nmore . detailed de cription of p esent vent
heap g RLEGR It LEPwE G meBratiy Siced HohlEEN g Brbhizs. The
preskiMeEEinis iy d &Hﬁlﬂ%qagﬁywhé fﬁetnel‘ijrala)’at%@ %\llttﬁﬁﬁfﬂ%&%t light from an

present ed bel ow. Radi ati on curab

air- mgbbr@mﬁmw m@cadh pvé‘ﬁ) Weem, mr@cbatlenl dasgance 10 cm), at

C e>ga conpar.ative .
an iR ose 35 Y hilaRar B ipretihuss a5 soraReled sife o dic
bon@érwpamﬂy(mhua@@é@é GCPQQ@OFMfmﬁhlhﬂibtlﬁed B¢ NBOMhchinery

descri bed below, thus form ng an adhesive tape.

Corpnragenliend) the piskupdssspssaratq ves getoparirad for 109migker chips. In
this 'iet:&? %Qgﬁ[ck‘gﬁ rélgﬁl%ngsnet!hgy\’ségﬁ?atea'ﬂ&lﬁtt?%gf%a‘%%g?e\?gltwe

ssur e=’sensi
adhdsamlayyr eldterginad dhe aﬂg#sﬂveelab'eﬂdflemtrﬁm&as su0O&Sful plbieups.
pfpoq[é%r]ti es of the dicing/die bonding sheets prepared
[ s manner were tested and eval uated. These

(preFaﬁﬁ%htdmegﬁfrs th%tfr‘%ésﬁ‘vé bsmf kit Wsrlgton@gz%}%{hleto 12)

86] 1) Peel Stren cat or
eAsmmdt lmwvulod‘ri %r@of arhutgl an‘yka(ﬂhe”d]?vg of iZLerthaﬂntxyl acrylate,

a e are Le to b | ed ar Pr r to
67 ARG St fony -k g0 PROGRERN Saig: SHOBFRAeTide as 2
poly‘f@efr?zrau%fl'lﬁltia?tohﬁflag aﬁﬂ‘éd)ﬂﬂﬁmh@@ &G0 @%fﬂbﬁﬁ:ﬁ%%ﬂ!\%n‘( i
at | east .8 NN25 mmis considered acceptabl e,

smtabli@ ceaigof of tlmadﬁlgtl@w ratavihslreaction teanperptone, and thalraectisn
timep %u@%i%&ilﬁl 9 s%lliiol\r'{ gtS a %nmip%uﬁg ?(51)9 %riﬁldfunctional groups.

[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.,



A dicing/die bonding sheet was | am nated, for 10
seconds, to a 5-inch dianmeter silicon that had been
heated to 80C on a hot plate, and the peel strength 28
prior to, and then follow ng gwhtraviolet irradiation
was measured in accordance wth JIS-0237 (90 peeling,
Ri.cku uecces t
(8 o ARG TR RO R SuBtors 26 SphaPtis vbs gt il ettt as
salweat,eindotie rBaatinpgnixtuBOiad Mixed Wg@fhertﬁeldmﬂé €lie WBation
dlcedlntolonmx 10 mm chi ps. The .
cprabde pr@sgmngqqsitw,e adhrstioeompgsationgd 1o Reand thapiesswg-sensitive
roman air-cooled high
a%wvgre %é%f?o%ts it a‘mf]( 0O Wcm irradiation distance
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rate was determ ne pi C upc
ptesstire- smaev@hdii@sdvm@ompmmms 1ttt asepartatledwereommbiacd,

ressure-sensi.tive adhesiyv er, but .retai ned the
vl .reaétﬂ%yé‘flt%wecqmwr@d(e%a@ﬁye%w (N5 RuesHye- “Sensitive

a[,g@@g; cbRbeRAoAt1on of Pressure-Sensitive Adhesive
rrp03|t| ns 1 to 6, and 11 to 12) A mixed liquid of

128[@Qf] n-butyl acrylate, 307 g of 2-ethyl hexyl

et REsGing A ¥es Rateniais D eosgrt i Bas Betho, Uing reaction

cBRAIYIFRE 07 A0F OFot Di hiodtLr THE S AEEREr FeRihvives de@etﬁ%e@ by
of toluene solvent with suitable control of th

medgiting s Latselutidieof haonmpesitéordisae yed in éﬁualtwéofuran using gel
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radi ati on curabl e carbon-carbon doubl e bond and al so

cqpvelmhrRer 28e mRMEe T Ian aieighyr diith ezmcr@ the hydroxyl value was
chcH é@ﬁéﬁﬁ%%‘ Fﬁkh*}ﬂe{%'daaﬁd Y &did 3}% éh&fié‘cél%ﬁfla‘i ﬁ
ycol,

syn esi's from nethacrylic acid and ethylene g

aemddhnymbrwthsaohm as. 1aobH]Sthér4|OZat| on inhibitor, and
[c,(w ibl e control of the rate of dropw se addition,

the et i on tenperature, and the reaction tine, a

sol Théﬁ‘vﬂﬁe@w@%@eﬂ@ﬁﬁtéﬂmﬁg@E@'s;ﬁh@%etﬁ@&jé fritRE pressure-
curabl e carbon-carbon doubl e"bonds was obtained, wth

sensitiveladleesinad canposgitinns end e compayhative gnamaleagl deseribed below.
traﬂﬁjgtgi]on tenperature shown in Table 1.

(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 ethylene-vinyl
acetate copolymer film of thickness 100 pm, in sufficient quantity to generate a
dried film thickness of 10 pm, 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



Subsequently, to 100 parts by weight of the conpound
(A) within this solution were added the nunber of
parts by weight shown in Table 1 of Coronate L,
manuf act ured by N ppon Pol yggpet hane I ndustry Co.,
Ltd., as the polyisocyanate (B), 0.5 parts by weight
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materials used in the preparation of the conpound (A)
NippeednicartGe, Lpd.eysunecspioprapwgimeihesiysibarcympdsi.2 peris by

1to6, and 11 to 12 were conbi ned, w thout reaction,

weighttdf NUE sonhpiu(tdatBhamieharaabfacyiretd diyidippon Unicar Co., Ltd.,
pressure-sensitive adhesive conposition 13. [0091]

y -urbilopeshyigiathbigsilsas) aakitatcat@plivgsadn) ahd S 2088ts by weight
nmet hod, using reaction conditions of 40C for 24

of ARESiBRITDELIRIdOHhALS WEpSd AvRssidEbenriNadilya filler with
measuring a 1% sol ution of the conposition dissolved

orggnic geaupatpyah s umethyligiongs géthe pufangaprashuced by coating the
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equi val ent average nol ecul ar, wei ght. Furthernore,
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celil)at ed usi ng the sane nmethods for the pressure-

sensjtive adhesive sitions and the co rative
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(brandmeniey mapwfipdured nNagaset GhaBtade Corparetionpwkighd averagn

o A S5, ) 0 SHREL SRR LA el PEIE rans
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 pm, and then dried by heating at 140°C for 5 minutes, thus
forming a B-stage coating film of thickness 10 um, 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]



dried filmthickness of 10 m and were then dried for

3 mnutes at 110C, thus vyielding adhesive tapes 1 to
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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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the peel strength of the pressure-sensitive adhesive

| ayer, neaning the adhesive layer is unable to be
separated fromthe pressure-sensitive adhesive |ayer
in sone cases, causing a dragmtic fall in the el ement
pickup success rate. [Table 1] 32 Exanple 1 2 3456
Pre Tensitive adhesi ve conposition 1 2 3 45 6

| od ne va ue 1 1 0.8 2 4 1 Mlecular weight 500, 000

700, 000 460, 000 900, 000 600,000 400,00@mmﬁbmwdbmmp%ﬁo

Hydroxyl value 40 35 56 23 (—i2p~Agidyatge 16665
40 0 Tg (C) -60 -65 -20 -64 -30 -53 Nane B1 B1 B1 Bl

Preguregensiicsadbeiig composBiaand duartity 112 2(2 2 3 13

(parts by Wei giigaAdRgsi ve i Tonl 1| Tod L1 Peel
strength betweepPrior to Uy 1.0 113 1.5 .1 2 1.5 1.4
pressur e-sensi t Mplechlal Feightngd T89P9 1 g SPRedi The fompapnd (A) of the
anGompou8d Qu)f or Byhnomyl vame 08 0. 0® 0./1130. 10 GxaApl®.! }3s replaced
adhesi ve | ayer a9 (INF25111) Pi-¢ktpstgcess wrﬂxt Cmi
0 6 ifh*a~mixture
(% 100 100 10 f@d" f@o 100 B 1: Qoronate L 33
[ Tabl e 2] Conpgdfali®e Exanplle -6 2|3 -65
Pressur e- sensi {[id@e adnesi Ve [composiftien 11 12 I3 Bj
Iogine vghﬂe 0.0 1
ompound ( Blend quantity ) i i
(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, "0 0.8 At least 20
adhesive layer and UV ' ' Peeling was impossible
(N/25mm)
Pickup success rate (%) 0 10 0

B1: Coronate L




Mol ecul ar wei ght 500, 000 5, 000 The conpound (A) of the
Conmpound (A) Hydroxyl value 0 35 exanple 1 was
replaced Acid value 0 6 with a mxture Tg (C) -60 -65
Name Bl Bl B1 Conpound (B)3flend quantity 1 1 1
(parts by weight) Adhesive film1l 1 1 Peel strength
CL@{[&en Prior to UV 1.4 2.0 2.1 pressure-sensitive
owi nhg heating adhesive |ayer and at 80C for 1
hour, 2.0 0.8 At |east 20 adhesive |ayer and W
Peeling was i npossible (N 25m) Pickup success rate
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100,

100 QOO,Tﬁéllbrédhgméuaeclﬁmwmgl@ﬁ@ét ¢hccording to claim1,
wherein a glass transition tenperature of said
conpound (A) is within a range from-70C to 0OC.

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 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.



3. The dicing/die bonding sheet according to either

one of clains | and 2, wherein a hydroxyl val ue of

said compound (A) is within a range from5 to 100. 4.

The di ci ng/ di e bondi ng sheet according to any one of
claims 1 through 3, wherein an acid value of said
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compound (A) is within a range from5 to 100, and an

aci alue is within DH nge from0.5 to 3B 6- The

di ci pg/ di e bondlng shget wccording to any gne of

cl thr i n_wh conmbi wei ght of

sai r1q al iCH (b) (%)
termed \X, and a wei sai d epoxy grotfp-contai ning
atRyhi cNcopol ymer  ( % id fermed v, théR)a ratio XY

is wthin arange from0.24 to 1. 35 7. The
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gfdeip! 6 &Mad %y n {VAH, %%Brégeﬁm arfindd gl ralth 1ched, naanrm represents an

branched group of to 10 carbon atons,
lrxtglgﬂnfcozaIO(gd 5@r.oup, an ar aI kyl group, an al kenyl
group, a hydroxyl group, an aryl group, or a hal ogen
atom n represents an integer from1l to 3, and in
8r epreaedidEingdlic bbh&BL shkb0MPBrdidg30)anybneldelaims 1 through 7,
di ci ng/ di e bondi ng sheet according to any one of
WEEEIwgn RVerRgEsutivle diwmetesiof sard 581@16 é@empmthmca gange from 0.005
“glﬁﬂ@ﬁ of said filler (d) is within a range from
mto 0.1 gm 9. The dicing/die bondi ng sheet
according to any one of clainms 1 through 8, wherein

sald f|IIergfd) is,asilica filler. 10. The d|C|nE/d|e
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10.  The dicing/die bonding sheet according to any one of claims 1 through 9,

wherein said curing accelerator (e) is an imidazole.



