1 DESCRI PTION DI Cl NG DI E BONDI NG SHEET TECHNI CAL

FI ELD [ 0001] The present invention relates to a

di ci ng/ di e bondi ng sheet used in both a dicing
process, in which a sem conddctor wafer is cut and
separated into sem conductor elenments, and a die
bondi ng process, in whi PESORIPId@Nonductor el enents
are bonded to support nenbers. BACKGROUND ART [ 0002]
In recent years, wafer backside |am nating nethods
have been w del y pgeti@®H1® pOYNSESGIGEEYt ti ng and
separating (dicing) sem conductor wafers that have
been produced with a large diameter into snaller

sem conduct or el enent i | r chips), and
t hen bonding (die bonﬁﬁﬁ%ﬁs@‘%ﬁ%ﬁmese
semggnductor el ements onto a support nenber such as a

lead frane or an organic substrate. [0003] Wien a
senilbe mmmm indetionerel gestmaidacingtdie bbydmgvxﬁﬁet used in both a

backsi de tin netho u3|n adhesi ve

S RERTORS PRI a1 dnioghaetpe Fakcitis byt ol PP aR TR e
serdicondut@Nelédhests! fhd E]ﬂl@B@l’fdﬁhQ%t@Ees@ S WhecheCdediiconductor

waf er 10, and then (2) a dicing tape 14, conprising a
elemmsmbmmuw@padhegmberﬂ ayer 12 di sposed on a

base film13, is lamnated to the other side of the

film adhesive, (3) the seniconductor wafer is divided

into individual sem gadEGROUNPBMERRIS by dicing, and

(4) each individual sem conductor elenent is picked up

wi t 0QRd fil m adhesive, bonded (die bonded) to a

sup [ .

or oo kel dR AR AORRIOR I Bl bR AN B ricely used

as B@RbceyIfbh guttidgez[:ﬁbseptamtmgnghamgs esinteiduetoarwsleyd that have
16. [0004] Furthernore, an alternative nethod js an
begmpradugad|with ﬁr}alw&rfhmgt%tlwoﬁnallwnsempgnqlmw Flemmants

oI T 0 IR g5

seaRohdottonfelérhentkionoe adhppont anémbbonobdcast Dlead frame OT 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 nmenber, and then
subjected to a series of proéesses such as the wiring
of metal wire, and heat curing, thereby formng a
indéddialosedtionsr (20 eack éndif0bES ection ohthewileadbesiksitlbonded to a
| ami nat,i met od d scri. bed abov becau
suRgRFly BOM dACED DO LiAT SN B et Binagrd By dicing is
borfdeAUldi AP AN ) Yo tﬁ@gﬂﬁ‘l adiREIVeBUHAGHQD tRE SUBPUI %etrﬁ‘bél' and then
fil madhesive is then bonded to a support nenber,
subjegied & @ sapiacdpaecdsess sicki asgtheheiring of meradsiive, @rrddheat curing,
the%} qbpgpdln each(i i vidual section of film adhesive
10 AU Po f MR Y 0¥ Tieeded, meaning a
conmomosi onal silver paste assenbly appar atus can be
used, erther as is, or with inprovenents nmade to

porh hgswdfier ﬂnn@ksaé(péaram@ngumﬁhad deneribedinboun bgrauge the
S he via rio a nbl
serBonBabE eaf P S thes PORIGhed ol QU RO WY

sentiafhdedtoin glenfend tviitla g tfilAgaduRsi cdigtBbh ®odtié® fd hQApASrtanember, a
met hod t hat enabl es conparatlvely cheap manuf act uri ng
sepatpde appipbooior digpavibe filpmadhesisterand theatbanding gachindividual

eS| Gl B skl Wi,

conventiong dibgetpaete asktm@bly hlﬁpmjﬂmesuaue)eamm Bithéli €4 RPYor with
tape, and then a step for bonding the resultjng
lmearPPlﬁsﬁfédﬂfl@? i Peﬂt% HolER SPRATaEYs sidlods ewrﬁﬂﬂé&l%m of a hot plate.

As \Q@Eﬁ{lt Ll ésgﬁh'% PQHWE’J A&Emtb? fnodl Eélﬁg fEhFthJsWetsh Wafer

e op &rati on 18 sti el ng sough
bacESidmfdamlnnatMg ishattdaetipg esﬁudera:bemsutemtvm asilae:sethed Itb@tesmables
and theya esi ve Iayer have been incorporated into a

compargtige} PHBRR REURING OStsed as fil ns capabl e of

achipggfg such a sinplification (for exanple,

Japanese Lai d-Qpen Publication No. Hei 2- 32181 and

J arﬁnwsecﬂ,éﬁd opthiedRb b émpldy@ra fibn aHbesi8e B36E5) wafer backside
ossi,bl e met ho

lan{iooo céc[,‘f]}%rﬁg&{f?té‘fcb on ﬂgé eRsy t%ll%’,hﬂi %tey(%phgon mg together

thcQﬂﬁ)eﬂﬁ/&lm%cpﬁ%ndl@hfgvﬂag@dalﬁf‘tlﬁndal E’t'eggo} 8B8fding the resulting
hereafter his type sheet is referred to as a

lamghated dildi ® ﬁmﬁnﬂckgldsmfsi yemiznddudten waden, raatt rerqyutekﬂ prior to the
. Sheet t Howeve w th n|nt
iR Ry e b SHAP G E SO et FaPRGS SR e aEdiy ilms in
whithQHk %@@Esﬁfh ferthiGl O ddh ke la%ﬁ aH8 ¢hd Rehdaevd Eﬂ/epﬁhW@BBen
manuf act ure and use of the Sheet, duri n% whi ¢h tinme
1

incetporaigd dsiove singyetaysf have been mcgaosed 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



adhesive is in contact with the pressure-sensitive

adhesi ve | ayer of the dicing sheet, is inevitably

long, a problemarises in that the two | ayers

interact, nmeaning that duri r?rg the process for picking

up i ndi vi dual sem conductor elenments with the film
adlediheesisvie domtac 2w iehd thehpress ure -sehneitiviel aﬂhasﬁheslhy&r afidhetdieing

dicin not arate.s act or.
shes e P AR I R0 S eRIPIE cO06B 1 LB BFRARYETS iptepistemeaning
tha@ﬁuh’ﬂ@ tRE @P&Rtss 'f@lvﬁﬂ ir%nuﬂ) $ndiQidaP VL Hec A ddb@r@édbfts with the
bondi ng sheet which can be |am nated to a

fllrseudhcmmd hamoratod thereton thaib athesivedindithg dicipg tefps imay not
di ci nﬂ £n ﬁH es ready separation of the sem conductor
SePAFUReAPSIag ¥ he adhesive | ayer from the
pressure-sensitive adhesive | ayer during pickup, and
in which the adhesive | ayer has satisfactory
adhesi veness as DHEOBHRENQF BAYENTAON [ 0009] The
pr e@ﬁﬂ% invention relates to a dicing/die bonding
she énprising a pressure-sensitive adhesive |ayer
andAgBoliNES| ¥6 obftelof e PRAeni thviehflbn @€ €eprovalie a dicing/die
base film wherein the pressure-sensitive adhesive
bondipg shegnphicheandeclonpoated to(@yemicondudtar wgfer and used as a

TR Bin AL R L TP KRR B0R,04b e

andthe siheptendyéBrogeiheqireskuré 88hdtigE @dPesi¢O M estdupthgopickup,
(gol yi socyanat es, mnel am ne-for mal dehyde resins, and
an

Bowi ¢helierrslhesivgdayarehasiaesfageony; SWERPYS ased dimbonding
ma y resin (a), a phenolic resin (b) with a hydroxyl

equi val ent of at |east 150 g/eq., an epoxy

gr o)®0edNt ai ni ng acrylic copolymer (c), conprising

fronLO 5to 6% ht of IyC| dyl acrylate or

al yFE e pressat Hﬁ"@l“%‘P&t‘% ates @ ’c%nﬂ%b@‘!ﬂm&\?é%‘g@mm‘smg a

pre,an J@%‘éh?ﬁlﬁé’e‘icﬁmhvgfla%ro%n%aaé‘; .adl-}&(?veﬂﬂlger f‘oﬂclﬁédrl &h tl(?ﬂ)order on a

a curing accel erat Furt nor e e present
baserfilentwheread gz prel;atresenmxtvbmdabave lalyexi cogd et s a compound
bondi ng sheet, erein I as traaﬁ& tio

(A cRpEEngatramalsruleh aﬁa CRFablE carhoprearogn dgpfle bonds with
an {dd8 VAR 410.9%0 DUEAASE [Bond BEmBLERE1B) LOKERU! B6m a group

also relates to the above di cing bondi ng sheet
CODME&II'@ of pdigisoggamatyd, melamenefotrhadebygorasihs| A)ldl&poxy resins,
from5 to 100. 4. I1n addit t he
andhfbie e SivhIRR: HPRIAS HOrRI iR (Mo SBEVAHTEH R P mih 2

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, 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, the present invention also relates to the above dicing/die
bonding sheet, wherein the hydroxyl value of the compound (A) is within a range
from 5 to 100.



bondi ng sheet, wherein the acid value of the conpound

(A) is within a range from 0.5 to 30. Furthernore,

the present invention also relates to the above

di cing/di e bonding sheet, wherein the hydroxyl value

of the conpound (A) is within a range from5 to 100,

andint ddddidon dthegiraeent Snvértinnalao relags tbrthmabobe deciBgdie

In addition, the resen i nyention als elates.to the

bongig Shaitc BT e BORGIANEE Bh Dtk COMRGYEA K] 15 VHBIR & range from
0.5G9mpi ned wei ght of the epoxy resin (a) and the

phenolic resin (b) is ternmed X, and the wei ght of the

epdkurthgrowgre cihet e sam g'nvaniqn also solptdsytoehe (abpve dicing/die

termed Y, then the ratio XY i S thin ar e fr.gm
ongihgShael, vhern thohharond! FAlve bt erins et Ao Hidgh a range
frofa® & €601 ahd ﬂ?l% RPPVEIR! i WHifl LranBeTHHMD. SR 8D,

wherein the phenolic resin (b) is represented by a

genlarzddifion nthe apreidn) inGHtionGHsCirelaRs)te the @Roy e diding/dig

001 ( erei t he gr.oups R be the sane

boriging Shesiy VBET AL SouBER el ShyreRgaN 155 G and the
phetibligirg€in (ﬁm@d ferfled X aﬂﬁf‘ﬁﬁ" \ﬂéﬂglﬂt ok Ep &y éro‘h@ Jdhtaining

carbon atons, a cycllc al rou§: an aral kyl group,
acrgic aok@lﬂmergjrzbuptenaeﬁ%rtm Ithfgranq:) F¥nis arighin agrapgp frasp 0.24
a hal ogen atom n represents an integer from1l to 3,

to]'a’md m represents an integer fromO to 50).

Furgieidfiote, thBgrosedt eRteritidmeLilsb @8la8dsto theladbes di@ngmee
above d|C|ng/d|e bondi ng sheet, wherein the averag

bonging plees. wheresn &he prenalic xasin &) is agpresenipd fivra aenqrahﬁgmula
()fron10 005 mto 0.1 gm Furthernore, the present
invention also relates to the above dicing/die
bondi ng sheet, mhereln the filler (d) is a silica
fiIQ®rz I'n addition, Obhs present inventi oRPHl so
r s to e abov [ bondi ng eet,
e dazoI?I)C}i

R, R, Ry

[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, 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 pm.

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

In addition, the present invention also relates to the above dicing/die

bonding sheet, wherein the curing accelerator (e) 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 incorporaﬁ%d herein by reference in
its entirety. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011]
FI GTht presext clismdssizeatiatesaio sibljmmanatoeridontEinediin dapaifese

Pa%ngﬁﬂgqﬂéglgg g{ﬂb@j@ﬁ%ﬁﬂkﬁ&@;@ Epezl{)lgﬁg{ fiecﬂgt )ﬁlai t%/ei H}sicf)or;hre of
whidh w&gﬁgis@g%&ﬂswﬁ& Rere3RBR 1BfFEA DO 17§ eMSidtg. @

di ci ng/'di e bondi hg sheet of the present |nvention.
FIG 3 is a series of cross-sectional schematic

manu act ur | MRIEE O SRR ETON Gk DRI EPE For
CARRING OUT THE | NVENTION [0012] As shown in FIG 1,

a dicing/die bonding sheet 1 of the present invention

conﬂngéS a osossugsctiopal schemasie dlustretionoé-asdiniig/diecbonding
shé%ghssf%é/erl ayer 3 ?nd an adhesive |ayer 2 are

P SvirdeBTeSPAt YEPY8BPder, on the surface of a base film

4. EaGh2 ioh skfies bAYASsS-s¥BNMoRS Rhefatictifudrations showing a
predet erm ned shape in accordance with the processes

sarpplegppiodiafsisingd dieing/dic bonding shegt ofthecpresentrigention.
sho in.the_ f.igure may,.al so. be pr.ovi,ded to pr.otect
et lanadt daepkPtf Srons it Bhd P BBl GE R hPR o
coBntidndEme®y®l of MahiNRMIRiEa semitcidugtst & vwendi ng
sheet of the present invention may be cut for each
i ndi vi dual sem conduct or wafer, or may be provi ded as

:alcgngf %%%ngﬁl]f g?l%ﬁaﬁlgﬁ:llq gg?gllsr e%}%gﬁﬁ?#gsf 1\;, ee? f of

t he[@@1&§ent invention. [0013] <Pressure-Sensitive
Adhesive Layer> I n a_djcing/die_bondi nq sheet of the
t

pr edértbormatiCorl. & dging/dishanding shegt il ofethgavesens dnvention
coﬂg?ﬁ@és é§trﬁ@ﬁl?@ﬂ1 %%H gﬁ)r@s‘%%-g&is@ﬁ‘?@ gdhesive laﬁ{gg anadld an

essure-sensitive adhesive conprising a co
adi{eA}ve lngat Aiané pepvided,dncthecotder, on tti airfare ofur Bddeefilm 4. Each

ar.bon- car bon doubl e bongs with an iodine value of 0.5
of ihs lagersRay Re Precidito srredeisHpsisdshepy 18 areedance it e

B8 A0 R SREITRESen PRGN i s g
mayradgh b¢ poovidedfepsotea thietaddesive 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-



l'ight such as ultraviolet Iight, or ionized radiation
such as an electron beam [0014] First is a
description of the conpound (A), which represents one
of the main conponents of tRe pressure-sensitive
adhesive layer. In the present invention, the
formabdehividy redins aaiichttpco:ry rewimab | ere atheotenndirbdintidolibtfers to either
bonds co ta n thin the conpoun d (A), as.an iadine
lighj R S5 QU Ry Tl Ehh W Lo pam elg{opcpeam.
anqogqgjerably from0.8 to 10. Ensurlng that the
iodine value is at least 0.5 enables a reduction in
adhiéig$tan atdﬁsbeipa'ohioe"\lbd cbmlpbomﬂ rﬁ@)j whiacdi mpirmptwmd ef the
rovi ded the_i.odi ne val ue is 0, the
A (RTBPORFIGY of Hée Pras¥irEnsEns; %"i"\‘/‘é“’ealaﬁ%‘su ]V%'ethie&r%%tng
invehti &l B @B BB ARiSRd ShR6IOEMboANGrRorP 8bhSleafn@s eontained
spaci ng can be achi eved between el enents follow ng
withiry @temmg)uuﬁe@n) g anhedq@mmlun is Wepicaln withingeraggeifrgn 0.5

e .t.0 rat on 1n e reco nlt
to B} SRrERGlP Fopd o 107 Eiheind HAF e REd 7SI b RAsc 0.5
enadltdi 4 tediictibh €n G@RPABAdo bR)achiesselffolls wih@Plr8diadBd, while
production is sinple. [0015] The above conpound (A)

propidefdhabpdingaalue i v miore A 20, dhetfmféémf dhe pregisprd-pensitive
adh%%lé%r}?ﬁo%rg@rrzggg\?ﬁ d'glga%r%ns%t]ﬁ aeto raﬁd r agiﬁfaac%% sfpra%mg can

ass’ t'ransi

be icﬂﬁ@ﬁfcﬂﬁameﬁ f&érﬁaﬁttsffblloazh@g)stabtbhﬁig ah &g thigprdbdem that can
70C or Eher t he heat resistance of the conpound
arisegduging/Rick8p [dNe theadetgdnprtiondg the imagg re¢asadiian o pndiyidual

cleffbls YA bprBSa B NUBRr, 1o YBSBuha (13 (BIA3 KR, ana

prodotti@y edkifmgpie.di ced el ements formed on a wafer with a
rough surface. [0016] Although the aforenentioned
d% (A) can be produced by any appropriate

mtﬁ?éjabélgae o?#%?&ﬂ Pe‘FPJaSN HXSO% \é?fft;stt% t?(grg%%n%ljgrgfure

a conpoun as an Jacryl Feobased
withim arerr@terfaamy-l'TlOCChaSJéﬁ amcbewnmrqre peefistabilpifgm -66°C to -28°C.
radi ation curabl e carbon-carb ubI bonds and al
Pfosm%@atﬁiﬁl%ss TFHiteD ﬁ%npgﬁwséﬁ ?tﬁr FIROAPFENLALES 2 ?f g)is-
70“@%@?%1” Sh@hEMNEtispnRe 1R QoP‘%@ﬁHﬁl ¢eRlivet63hL hBS generated
wi th These functional groups. 0lv/ t hese
durimeaictaaiiatson tshﬁttn;&mormdnd(plgayidcdnhaivaluegisrrmchmmé tren 0°C, a
satig{%ngr&gsﬁgﬁtcgggyﬁggég% %g?g%tl{ EF Ewewg ?gr 8106 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 2 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



copol yneri zing a nmonomer ((l)-1) containing a
radi ati on curabl e carbon-carbon double bond, such as
an al kyl acrylate or an aIkyI net hacrylate, with a
monomer ((1)-2) containing the functional group.
[00181 Exanples of the monomer ((1)-1) include
copnmmmrzmg)ﬁ nﬁ)ﬂcmlleer((i:}ilﬂ pboontaiiiogm r&dﬂmoalScl:d”rehl)el carbon-carbon
ate, n-oct acry i sooct acryl ate
doéﬁéxﬂ %%P&HY@@@W%%%@H al !-fafwﬂéhaérﬂm Widh 3 monomer
((m@wbﬁfﬁmn@ﬁe%ﬂ&f@{ﬁ eg?&hlpo more than 5 carbon atons
such as pentyl acryl at butyl acrylate, isobutyl
achKHBé ethyl acrylate, and nethyl acryl ate, as

Y R ARRSRE T8 TSR o o
atoﬁisosrﬁ%hVMstHH ?’1 E%lﬂenﬂfﬂ%ﬁyl(z{dr%l'alte 1565@ 1 ﬁé}%‘ftcti‘%ﬂ%}lﬁéﬁyl

transition fenmpérature wl econe, us énabl i ng "a
acrah&mdlqdﬂ:cylmctriylath,eardbéwyédtcgrlatrs and aanmlctmcm of no more than 5
o ﬁ ratur to_be F ced. .Further i n ? 1

bR AGUR P b BTl PRI E it Bae Ber bbb b Tice, &by

acr?&(ﬁé Qdnd ﬁkﬂﬁﬁ] abRAktel BE welll ASthel dRNSPbh @M gt REMAEAIINES of the
ow nol ecul ar wel ght conpounds containing a

abQﬁﬂQ%WPme%on doubl e bond, such as vinyl acetate,

Styfo?ﬁﬁ acrylonitrile, can also be blended with

t he 2) provi ded the quantity anounts to nore

t halhe mbymtgﬁbexoéf dd¥Boh Qicths WeIHGR th®ndndehd¥QNDIEY, the
[00201 Exanples of the functional group

10‘Wfttgw= g aiSﬁ éramsHnveien(rerytupy WIHcheG@IEleathltsamﬁbkylE ageupound
witAfE Q8L NP 1AL, SRy B B bE pREdl B MM KA ore, in

I"SoCyana

order( acnnhpﬁwefthe hmsmmmyeanc( ﬂﬂo dpdrﬁ@ﬂmladﬁe faétoy$ bthedGhsh the

met hacrylic acid, cinnam c acid, itaconic acid,
glagy HFARSIHOR dPPeTtiRIsale ¥ melerwar ;uehightremyReuagds containing a

carBGh-¥hAd ?Isdo&'lg%gfjﬁxé/tréhk% vi { 9&.5%' ?t{y?éne %lr%%pgrlomtnle can

nonoacryl at es nono acry
alsdNbabldnded! with tham dheméy,; pratidyd tliel‘@dahﬂﬁy viresin@eto mlolry khan
| cohol , N-al kyl am nget hyl acrylate
5%3%‘9’?%‘ Qb sahidtahwerghe of ithe gsonoazﬁrﬂaﬂhes
et ippepyl am des, maleic anhydride, itaconic
anhydride, furnaric anhydride, phthalic anhydride,
gI yExaiypleamlfyhafmctlognla}/gm:lm withih g wbabmer §{1)y2) include a

th and pol yi, socyanate conpounds jn,  which
Cafg %ﬁ ydrokyl FOYPy AMARS SHRWR ﬁ§chﬁ\?§1%ﬁﬂé’r‘j§lﬁi&egf0‘lps epoxy

ol A s TR S e N
acrylae boid; csathanrytoubid clmmanic acid, itaconic acid, fumaric acid, phthalic
acid, 2-hydroxyalky! 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 glycidy! 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.



8 [0021] In the conmpound ((2)), exanples of the
functional group include a hydroxyl group, epoxy
group, or isocyanate group or the like in those cases
where the functional group &f the conpound ((1)),

that is, the functional group of the nononmer ((1)-2),
is Hnﬂdﬂboxyl group or a cyclic acid anhydride group,

drid t
£ het heceanibaipsd 20 Exemafsral R sondiiined i sl Byoroxn
group e PBROERIup( ()Hso%%'ah&e%rﬁﬂﬁi B?’Eﬂé llﬁé %’@hos@%a@@@ﬁﬁere the

group or isocyanafe group or the ke 1 n those cases
fungfienal grewpfafrtbe |comeplougd dob),otﬂ]at e th¢rﬁnm1rmna( gtc)upzof ihe

box
mofindRl A3 & Bapbosd Efukoes supToRidE RGeS Eohm g evetic
aci@ aBRFdMEE gﬁ)dph& fsBB?&ﬂa@@ %l‘o%f @theoﬁké HethoIPRAFR where the
(1)-2) is an epoxy group eci fic exanpl es include

fﬂﬂﬂﬁéﬂmupafﬁbém dibht’lbds abypdewxad gopusiani qpoxy group or

isoSSAIRL Bl ol B8 IR B4 bk hers pRe fipctiodal S afche

mofié@E} ((13-2)MBkardndinotdtotip S@t 4 4besyl BRoude Icsicrf@laélﬂ zﬁ{hydrlde
hydr oxyl val ue charact eri stics prescribed by t
grOBPe%ﬁmlnmﬁ@m rthedikepa tpbpwg@@a etk dhs iﬁngctmﬁb group of the

mohEREPHTH -2 15 SRRESRy sriE SPEAL L Ren A e o
coanomstpabmtedaasm & ScvRdksahplestdfahe nf@fese M e)-2).

the reaction is conducted as a sol ution
pol )qu%?] zation include ketones, esters, alcohols, and

ar |
A e k30 LB
mateoiahthatwatikfies eher mid) e afuecsn l@ﬂirbﬁyllﬁ’élﬁe chbfldtedfstics prescribed

ﬁ]‘gltuene et hyl acetate, |soprop al cohol benzene,
by Hfﬁfel’ééPY%tﬂf\/%aﬂ k¢ ﬁpfrdv@éﬂ Ibds]SPY/’@;g spms Ensidua) ygreacted

funBﬁ§HMJISLg ketone, are preferred. The
meri zation initiator generally uses a radica

ger{@ﬂaﬁbr and exanpl es include azobi s-based
initiators _such a, a' -azobisisobutyronitrile,
g‘laﬁﬁe Spﬁ%&h&ﬂso%ﬁ Be GLereriantions e cemRuhddd) b%ﬁ%phes of suitable
org%&%’é!\d&lts kd: t‘h%gé‘bés%g ’w]?c Egﬁ@ aﬁhonqg ceﬁhﬂé(}?? )&%%tdo ion
an of the

i nhibitor can al so a conpoun
polymsrizgtdon mylleda kauonm| egtﬁ:rs,czdno]ln@lspamﬂ almeniatbq/scﬂdpmst amdy of

th tion te ature the r.ization
theie Tyts Y IRl G0V o0 st PSR e SRR PR SEPGHIE PoiRg
withi®es rafge TREMRAY RN A" CC LA Rs tALERE MRy é&tﬁ@sﬁgﬁ%'otpgl alcohol,

solvents is Smeferred This reaction 1s not d

bengenes anathybeelpesiojve reitredtdedlosoled acmignel and methyd mehidtietone, are
pref‘é‘f‘r‘eﬁg The polymerization initiator generally uses a radical generator, and
examples include azobis-based initiators such as «, @ '-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.



di fferent nethod such as bul k pol ynerization or
suspensi on polynerization. 9 [0024] The conpound (A)
can be obtained in the manner descri bed above. In the
present invention, the nol ecdl ar weight of the
conmpound (A) is preferably within a range from
300[@2&]to 1, 000, 000. At nol ecul ar weights | ess than

300,000, the  cohesive stren nparted b
i rr 87 SPTPRURddAd£aBDe Glinias lﬂéiP’%a%aé'ge’f ﬁ%%r}h%qh%ocln the

pre8éntSheBERSn, Ahs R ACEHBP e Y‘%]ﬁnoittlﬂ@ il unHS(Aq'lg za‘riimiegMy within

can cause Inmage recognitton prob . I'n ord
a rdeget feomp3 ¢, 600 t¢ bjH0c0GheAL nmlspllanmeegﬁts l¢ssehan 300, 000 the

nmol ecul ar MEI ht is preferably 400,000 or eat er
colinives i ek sbakeq By e eadatn dsirioth ViRbrntisases the
hkaﬁmﬂi@ﬂeﬁﬁi&n@ Qs pfitelni t SIHHN@S I WarBF i CPREHCAId O4h cause image
Mol ecul ar wei ght values in the present invention refer

recogniponypopianse byordealte bettenporvage this ebmgndrdisglagément, the

molggparoyeit i pgroany H00gBRer dree FORPaRSRSpar pueient
exd&eam DD, 6] gﬁeﬁ (R np SundPfhayafe] iR g Sd s &lhspphcatmn
adhesion’ follow ng irradiation, thus enabling a

MOﬂmltrewer@d u'@lue@ rinjthe pr@euang@ntlgn rpfegitopolystias equivalent
urt hernopre Q§$conpound (A) preferably also

aw%%ﬂ%?\ %§H§QWF Bnt COCH groups to generate an acid

val im gwtrnn a range fromO0.5 to 30. [0026] |If the
hydr oxyl val ue of the conmpound (A) is too |ow, then
t heThel ﬁemp@nnd (&d @c@ﬁemblﬁfcpmnsre@lsuffwmgt OH gxgiugs itogenerate a

hydpr egf@ﬁ Elxx%:%l%a'rﬂta ra gg gﬁcﬁﬁ § {0 { 32 aasltﬁﬂ rleﬁngesf ﬁhﬁia&hﬁ/‘o“

sur |t|v esl've ose

folfodtih@Wradidtiona it émablinkfa futthedGbductioal nethesiahger bbpickup
then_the inprovenent in the tape restoration

missgsr Ferdermsere she sompaund (A pesferabln alsoLomprisesosubfigient

OS5 BEBENE 45 NGB £ b go 3.
conﬁﬁﬂﬁ@ (B), which represents the other main
gPonent of the_pressure-sensitive adhesiv

| ayer .
dbrpadmrylBplysohthe eampounshe kisripe daw- gltqne%?ggdihesion
redi.l[:ﬁml %g%%?ﬁ@lcﬁglgg 1§1tahf‘z£h flsHHLfoﬁ?&Ma%EF%s iF RO PHIJAE the

or nal epoxy resins can us
pre&mtrh&tnaltﬂncmjilhes@ertﬂmm(d) lose flidity ﬁfﬁiﬂmiﬂgmmraﬂiaﬁomr If the acid
nor. e dlfferﬁnt conpounds. Thi's conpound functi ons

valug is;toq.logg then the H@prgggment Hhibectepe Lestp Jtorglgcharacterlstlcs is
insS YA URARrE A 17850 Af1? thePHssuR sdrRRF¥d Mhesive 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



with the compound (A) or the base filmenable the

cohesive strength of the pressure-sensitive adhesive

| ayer, conprising the conmpound (A) and the 10 conpound

(B) as its main components, & increase follow ng

application of the pres sure- sensitive adhesive.
corthPORAIL (B leite nadie compdaehise ub aicreastfollowiingapplicdtien of the

pol yi socyanate, and suitable exanples include
PresyyReeneitiveqdligpi¥ees such as 4, 4' - di phenyl met hane

di i gpganate, tolylene diisocyanate, xylylene

di i socyanate, 4,4'-diphenyletber diisocyanate, and

4, ATh¢12, e mogtattiptien oxstrbeoyt ppribhe poblisalivaasey andiseitable

as well as hexanethyl ene diisocyanate, .
exanples igglp ?-W’I‘ﬁé%f’r‘?ﬁt/mﬂt%%“é! ﬁ‘%%é?é%@?@%@ﬁ%ﬂb‘ﬁewanatev

1 . TN Lot -

o O s e LB PR, PR el AIROE) hate, ana
4,48{2,3duy@nphenoxaptiehyldprpahne] dsoryanateeas Aedlpechdxamethylene

..exanmpl e of .CO cial l vai | abl e product .t hat c¢an
diifpe YiRua P2 BrBITA B N eRIine Boracnahagy isopbgEde fasocyanate,

4 43R Aex 9Tm SRARE GHk 8 Y dhat B 4ok §c10BE APk ane diisocyanate,
f ormal dehyde resins that can be usSed include N kala

lysiwg-dis o ramaté aotdilyetheolyiis SapanateChA mipeaificGex ampledbf)a and
Mel an (manuf act ure y. H tachi Chem cal Co. Ltd.).
corfeRaft Y ROk Frad B! & Peanral BB et ns | nel ude
TetroagdeX (a registered trademark, manufactured by
M tsubi shi Chenmical Corporation). In the present
i nvBmthemorehspegifec exapplegiofaeyznarcaally gvaitatile cndlamline-

d, .[003 h tit ded i
forafieHvaE sib fitian et SPbsi¥ o8eARE ) S piabutagpured by
Satied GhtmielC ey Brd. eh@ Moélah gFaRhyadtid ¥ HithBhi3CRamical Co.,

cgdht, per 100 parts by weight of the conpound

by wei ght : . of
Ltdcia) In gdditipp sexpiapies of spdableeporpapsios inclpde Tetiggd-X (a

B e

presxsttdfdentidh, pB¢ Use bY pyBjiigtlyankdee i€ paritit@ldrbppidfefredends
to proceed rapidly, resulting in the formation of
cr d¥930] nked structures, during the bl ending of the

2 sy B0 (85 00ABIER, g AMBERRHER) o 10 s
by weidtapand eyen MQOSplefefallV fimindrsLto B pattedyoweidd0tiper 100 parts
i nvention, the pressure-sensitive adhesive |ayer ]

by m&%é PABhy campaundh 69 pdf iz guantiyos dpw hasl L anits by weight,
theh 'Thd 1rﬁf>1‘?)rvefn(a]t il PER &I §r&Psth tends to be inadequate, whereas if the
quantity exceeds 10 parts by weight, the curing reaction tends to proceed rapidly,
resulting in the formation of cross-linked structures, during the blending of the
pressure-sensitive adhesive or the subsequent application operation, meaning a
deterioration in workability.

[0031]

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

the pressure-sensitive adhesive layer, and conventional compounds can be used.

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



particular restrictions on the photopol ynmerization
initiator (C) incorporated within the pres sure-
sensitive adhesive | ayer, and conventional conpounds
can be used. Suitable exanplles include benzophenones
such as benzophenone, 4,4' 11
dlnlﬂt]mﬁahyhabﬂmbhmmmdmmhgathylammobenzophenone and 4.,4'-
di et Ian1nobenﬁo§hegone and 4

dlCHﬁO&ﬁ‘P%}Z&B aretoehe o%ﬁéﬁéﬁégt@&GHO%and
dwﬁl%%%er@gﬁ’&ﬁnﬁn qnuﬁaghheﬁa/saﬁ%%hf RANBanARIJHiAGH RRDES

suc et hyl ant hr aqui none and t-
butplamyhraquimmaquamwnﬁ asa’,schhnlrbt]:asxaﬁ}thMG:;rb@nhomxexhyheuhaar, benzoin

enz th be 201 | SQPr o y t her nz
isBOF B ET o Pl Azl B Llanis imegend |
acri¥ihd %_&% &ﬁﬁﬁguﬁd%mﬁé rﬂﬁ’ése AnghtbhesH Eé‘h&écﬁéﬂié GR%u1RAY, or in
used either singularly, or in conbinations of two or
conwvnendnfbéﬁenbrmunpohﬂbsun@@ﬁﬂEWndihe quantity added
[3)5)321)3 preferably within a range from0.01 to 5
par y weight, and even nore preferably fromO0. 01

t 0 Phdghdriit yad\aea%rt(cmﬁprelf@&bwwl&m Ryrayeé gfdm @f01 ReS parts
conpound (A). [0033] In addition, adhesion inparting

by weteht sancheivessinone peefarably from SubF tocé @atts by weighstprsr100 parts
modi, f i i onal conponents can al so be

d
by W‘ll&%e tﬁ?}f;gmpﬁgggiéél ation curabl e pressure-sensitive

adhesBsse used in the present invention according to
need. Although there are no particular restrictions on
t helntaddéitiprasadhesfon; inpasting agewtss adfegsion eegadafess. sarfactants,

and[(%égf;l’mé)&lﬁgﬁe&x&) @erérxlo\ﬁa’ gbﬁpgpéﬁﬂggﬁgl es%oo ie%d%g inth the

Sive er> sheéet

radmfnohl“rmr@lﬂeqﬂeﬁsmréL\ceﬂgmoe adhbdvadbedin thel Imeeéntl lﬁventlon
formed froma conposition conprising an epoxy resin

accpgging 0 predrollErougi theregre ng Raftiguley dpgrigtion apvhe digkness
of tﬂg Ip?%sslu?%g%% }t;??r% rgéll?é]sgve ng’ﬁ??l/ H%E?#@rmggﬁg@ tagla@gz Er}s)m 2 to 50

pmV\BI ght of glycidyl acrylate or glycidyl nethacrylate,
3 th a wei ght average nol ecul ar wei ght of at | east
0@@ a filler (d), and a curing accelerator (e).

<A@2¢#E‘84n£§¥5 [0035]  There are no particular
r esinra dicimgydicoboridieg aheetyofrths ipnesea) imeadionnthehadhesive 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) nsed 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.



present invention, provided it exhibits an adhesive
action on curing. An epoxy resin containing two or
nore functional groups, and preferably having a
mol ecul ar wei ght of |ess tH&n 5,000, and even nore
preferably |l ess than 3,000, can be used. 12

Furthérinvee nihe @pokhecdpryfer sisliyrhagraemelatlar weighaof at least 500,
nnlecular wei ght of at Ieast 500, and even nore

and perVéPéPam R/reé%rabbfa%tt e88¥800-0036] Exanpl es of this type

Jg Ey resin include bifunctional epoxy resins and
epoxy resins such as bi sphenol A type epoxy

r esixemples S}ﬁhbits(llyptFof }zpexy epox yndlede bisfnnbﬁismﬁleip(mlxySesins and

SR 5 RGeSt o
e, S e Sy S

chapr-belseck fspoocfy mspisepbénolmogrloyzrk t}'gple e@bhgrrefme,dcrpsmidlmtcdak type

of napht_hal ene et heri f.i ed
epoSK ShePe: DIARRET Y DRTER (ohEbeTy Epinp ieyeidppenfed

pro@ G918 b¥pheédd], Melycidd é%h!ﬁ»ihe& lﬂ)‘?@&ﬁét?%?Qapmla%%ﬁﬁﬂegrglymdyl
or hydrogenated-Vversions of the above materials.

ethezifiechprovmces ogplmmoeu | andkdiglyreigyll sthemted pneduapok pleohols, as

wel i3l it odfdkeogien o Bidistngly VeskiBRa ot the Hbove
matSHaBU! PirtNernfre! g‘eﬂé@my ﬂlﬁbiﬂﬁ"iﬁ)l?funtc%nﬂf epBXyeresinsg and
different resins. In addition, "the resin may al so

het@@ﬁfdﬁm@m@mnmmwwsmsmmmhc sxsa@ Thp&ﬁr retsuteescan be used
eith2 Br oy d? 1 otn(()ent 5 ﬂo not t sins. In addition,

EhAPEELENY s‘{fu BLOBPIPRION S Pbﬁ%"ff 5%"& fosd
the XANPAL52100 cOATHIR h@haéﬂoxy&mml A Fo1RPOX s TRphrites, provided

i nclude bisphenol A type epoxy resins such as Epikote
thome@mMQ dogps imppirkbe shamsteristdss jodtthe 825M. Epi kot e

g kote 834, Epi kote 1001, Epi kote 1002, Epikote
g, pi kote 1055, Epi kote 1004, Epi kote 1004AF,

EpiSgeictfid e0admplepidf Poenm O Pally Mpiikdie e%@ﬂﬁi‘_esalﬁuhlﬁllid@t e

1004F (brand nanes, all manufactured by Japan Epoxy
bispheaphd Gipe epoKy 1§sinperelnap Epdrte 37, Epieig g1, Beres 825,

L

Epikdtealrtb 5) Bptisote dl004"Epikicae 1 004 FD ¥ pDaswe Toemj Eplkote 1009,
5 and YDF8170 (brand nanes,

Eplhamogis%’m@dﬁagkmmw%@épd@@mesmu manalaswpsbhpdaran Epoxy

Res%sgtg?ac%p Q% @§qﬂoﬁ 3611 g@@ﬂLl?gisa@& MBHR-662, DER-663U,
DERaS (e, AKER yG6at LB [1OR R - 6@5 iDBR B4 dSEEpG’kZdﬂ eDER2673MF, DER-668

0 br and rres manuf red a Epox
andgg]éﬁ éﬁe%é)ranépanyes a manufacturued ow ngm\gcaq%omgany
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 180565 (brand name, manufactured by Japan Epoxy
Resins Co., Ltd.), Araldite ECN1273, Araldite ECN1280 and Araldite ECN1299



EPPN- 201 (brand nane, manufactured by N ppon Kayaku
Co., Ltd.) and DEN-438 (brand nanme, manufactured by
Dow Chem cal Conpany); cresol novol ak type epoxy
resins such as Epi kote 180S63 (brand namne,

manuf actured by Japan Epoxy Resins Co., Ltd.),

(bradahgihes FACGHhAYBictked|bdi CibaESiL? A0y e:mdmak @nd. 93, YDCN 701,
ECN1299 13 (brand nanes, all manufactured by Ci

Cb
YDEN:031 YD @A cand TN, T0Afipd pames.ypibmapggactured by Tohto

Kag O P QN S O e R ARG gtam oo

1OZEOENGN4EJZSEI'JIH\E(D@N IOE(KQNranmﬂﬂneEM\m&ﬁﬁﬁcandd by Nippon

x%ﬁa%oééd E8ER 13‘%&8%3\'3&"‘3 B BGR- 200 (prabR pasmss,

mat(vﬁ"é@??c mit&FR0 ¢ 1lé‘.'a.leéobyl_,t§l'ﬁmp5§rfﬁn9i]@tfﬂl %@bxg‘qesms such

. pofyfunctional epoxy resins’'s
as B0 H)3 ]Eolﬂmketelﬂmﬂﬁl)amh BpHpitk 53516 '(‘érmd(rtammsd all

mafAeYredh Py AP TR LD oY Nege o m dd). ARdAtie 00 Pa Beergyhame.

A5y S SHEING V) o 1060k FRCER, prnacl Ex.

614Dérencodl EX-6148, Demmm@lEmszmenamrﬁXeﬂlmmml EX-521,

DeriE Rt A ooy Nped AR OER O EDG 27 (BPORERRE bl
maEiERIET by INARde ChREREalsTrEY] EPPNﬁﬁ}and\'EPPNSdﬁW?A&Hnd

Co., Ltd.); amne type epoxy resins such as Epikote
nang4 mEpusaniurednsy, Nipporf Koy ake Gobyligapamifpbype Geasisheesins such

as Fgare odi (orayd naitey e BRSO By AIRRLE RSt RPGRS Gol B, Yh-
43%@@5@1&5% ehaBifAvhired HysShbh 1N €. CBId. Corgaiay X drmcrétrad C

and ELM 120 (brand nane, manuf act ur ed by Sum t onp

(brangendraed. noprufagtuged by M%%té}l@ivﬁa%cbem%ﬁl G ampapeXlpc.) and

EL%E%Q‘E%%&&@@&%%%%@%A@SE%@? gr%Lem c al C? Lé%‘ .

het&btgslel dontERMgep @S] fReSiBUaizh aaSAxERl-rﬂéZBZF Slﬁli\’béh%ﬂ%ame
ERL4221 and ERL4206 (brand nanmes, all nanufactured by
many{peiyrehbBiGiba Spepalta Cepmicalininc: i asd alisyrhie epary pesins such

as Erg]?%ﬂ féd‘ %E‘ﬁii’l’ frg%géﬂﬂlz]‘ﬁ%r@k% ﬁzﬂﬂgs Qafll 4 Buflctured

erent ’resrns. e preserit
by UnitenCarkiide Dopporatieny,i adnhiess rainsdesl be esdds¢idngaingdlerly, or
use .of . an epoxy resin_that is solid at room
in W%@?%%@t%ﬂr mege Jifefenb A4S poi nt, as measur ed
?053 g and ball nethod, of at least 50C is
pre erred, and the quantity of this epoxy resin
pr dﬁehalplrgseac oowentionf fronathéd ﬁaﬁpoﬂﬁ%fmeat\mwjhhncanﬂe use of

an q?)\é)ggr I‘E?lé?t@ﬁﬁ%ﬁ{p r po! %940%% and hasga{ Egtltemng po?nt 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]



greater, of the total weight of the epoxy resin (a).
Commercially avail able exanples of such epoxy resins
i ncl ude YDCN- 703 and YDCN- 704 (brand nanes,
manuf actured by Tohto Kasei ldo., Ltd.), and Epi kot e
1004 and Epi kote 1007 (brand narres manuf act ured by
J ap]apbﬁpmsms%ﬁhnﬁmﬁlbculdﬁ wleight bﬂ@BBﬂasﬂéO(Epmdyw[tﬁSa $uftening
a nol ecul ar weight of at |east 600, and with a
POlngf éfnieﬁg 56 haveod laage diffetenspn pglasity frofmdhe epoxy group-
c|
cor R B DpBer (of des b G518 eI P popr miscivility
betiveen nth@, graloas mmﬂtb |tlhestsyypbed>f/\epcrx;1 tegitsvwore paefereed. a
result. _these types of epoxy resins are preferred.
[O OFurt her nore, in the present invention, the
| & I
CPOBRUNE e el 150G p, LRSI gl SR GF Doy
resior @f es piHfyrablymithho atrange GO0 d08do 2,80MHgfegstand even more

prefhraniG iram 1 30 LOB0 S 306 ML aretershlR Froih 101800 gleq. If

the r&beﬁy chulvalds ik PessRESPTOE PEd.t tHeR thARErdd Broduct tends to
hesi veness tends to detériorate, whereas if the

becepmxybrltéquamhﬂmmdlmmd&e @ngde o gbwloraneh stheTepstiéplaks epoxy
heat st an ds .t .
cquesh sfespas 2(R0AIFE- h SRgRNia B pd e paptsesistapee tends
to de®@Shidia€d. 1 ons on the phenolic resin (b) provided the
hydr oxyl equivalent is at |east 150 g/eq., novol ak or
r ed®044ype resi ns are preferred as they offer

exc H%ent (;ct r ol t [ C: GQLT oes i esi sgaagqche LN in (b)

abs %t"fﬁr% PRREMTUFSX T BT B e
propfcﬁﬁ&h@lh'yﬂrdlyﬂ Righivalémigeat ieRmi 50%@34 Onéﬂﬂaﬁ/&qesolaﬁﬂe resins

even nore gr eferably from 180 to and nost

are prefeeiedisisythey effer 8@6@%&2@@6@@@0 |Cprq0ﬁ@m5plar5éa<rwe when
absgﬂﬁ %O%Q{utré S Tlh% SSrdtrg'%a (])fﬁl(%}'a‘ci &ths r?gefelgglﬂ txpﬁm& q fange from

coe I cren ron |1 rease

150@401)/\@@@@&18&%@ rhsfadﬁreféx@bqefram 0s@tE 30@@%@asnd fnost
t he hydr ox%/séq equi val ent_ exceeds 400 g/eq., then T

prefeéﬁlalg frem ¥& 1o Z%Eha/eﬂhelfﬁbghyd@myépamélqrénalc,e&sdhan 150 gleq.,
thel‘}i %@E(%éﬁﬁie%t o[f Q;paf’fg‘% alas%??ﬁbltl ﬁcrgéﬁaequr?é tfpef re%‘w r&istance tends

to deggm;tvéﬁbsrlb;s llffrlbe hedadx i quxla&!er(tle)(csétm\#ﬂﬂ)g!dqw theh Tg tends
to fgll) 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
CF!T@CH r@-c f—ﬁ)
(R, R)y /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



[0043] (wherein, the groups Rl may be the sane or
different, and each represents a hydrogen atom a
strai ght chain or branched aIkyI group of 1 to 10
carbon atons, a 15 cyclic allRyl group, an aral kyl
group, an alkenyl group, a hydroxyl group, an aryl

cyc!jr:(mmlpyl obup, abcdieyl @toap) am atkepyk gentps aal‘rydrnxyslggroupr emaryl
and mrepresents an mteggr from 0to

gro[‘bOQM'} hal@ﬂ&%af‘?fé DiTERy5SFHE agriniagel f1am 1r1es3: s"’t"é‘n‘E epiaggnts an

intREPERIEDILOIG phenolic resin (b) preferably exhibits
a wat er absorption of no nore than 2% by weight after

st dooid4p for 48 hours in a thernp-hum distatic chanber

tenmqper.ature of. 85C and .a humi of 85%
L At T e ot anaR s de e are 1 Afamentisnefl Aheolic

resﬂh%b @réﬂéﬁbl?’éﬁhﬁiﬂssa @’a‘l@'a%@@)rﬂtﬁﬁﬁo@o BeAEItRsh @% §)5%1ght

(tenperature elevation rate: 5C/ mn., atnosphere:
aftemthgleg]foroﬁ heuss mreathemﬁwmmhghtlp chambrrata rtgdpbyltlae of

h ' |
ol U N L S T AR AT T R
phefONP PEEA tRatOXMEhid 8GvedbRi 1RGs B?éhtelaﬁﬁ a@ RGO N QERSSdrBthre

t hereby inproving the reliabi vari ous

eleyatippenatd: e‘isCémuh agn@f*.pélermutroge@) ff leas thand%ny weighd, as

res an and redu ation of
medFR O hE At e Sat BHerHE SohEef PO AT BEARP sOih pesipy eneble a
suppreekiahi maeslu@hugs:)he@ltahﬁ@ed abthpdhes’SEnetated AAARE heAting
phenolic resin of the present invention represented by

andtprecessingythereby improvips thereligtdtithyf vagpueReapsrdes such as the

I e

equisencRueéd Py eBER6RtE compoachd dirindl ysdratibxappdtess Béating
commercially avail abl e products include, for exanple,
andtﬂfécwslré( XLC-series and Ml ex XL series (brand nanes,
g ﬂt ured by Mtsui Chemicals Inc.). [0046] The
pective blend quantities of the aforenentioned
pheﬂmphbﬁolﬁceﬁéslﬁn ob}he pfbdemhavemmy réf@eséntéd by the farmula (I) can
rati o of hydrox equi val ent and epo
Et‘i“\?ﬁlbé’mf‘)r ‘P%a“b?léf é?aé\épﬁ a\/ﬁ’l'tel’é‘loﬁlcanﬂH?@éldf W&ﬁla xylylene

S Rt AR S LA e

an d2id0A1R] . lEIar@lé@bﬂcﬁﬂmeaadllﬁnﬂtallabh:fpmdbbl)s ih¢lmae, for
exalon'p?éltgé ﬁil qué %{33655 gnd M1léxh§(Lbéeenne% (%?;nldonztrgles! 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-



out si de the above range, the resulting adhesive nmay
have poor curing properties. [0047] Exanples of the
phenolic conpound used for production of a phenollc
resin of the formula (1) i 1€l ude phenol, o-creso
m cresol, p-cresol, o-ethyl phenol, p 16 etylpheno
ethyiphermlopyﬂ-ph@ndphemlnmnquplmhmm ppﬂwmpyipiwmienel
pro

h
isoffopLBRRBRD RS PPy P ke A0 By RENERTBRroL. o wabyighsagt, m-n-
butﬂpﬁe@é![t ylRperabhefsll §qpb'l§ﬂ’t5rfﬂh%ﬁ@l ,mrrsd;m?mh@hqﬁol

- i sobut yl phienol, outyl phénol, nonyl phehol
1som1tyllphyneh@lctylgh@;odynemyi[phemog,’z)@p{g}e@b 2,6- xylenol 3,5-xylenol,

h | h
2,45 G ot R ol DALy o S BhERE bimsippxyphenol, o-
pheﬂywheﬁui ﬁﬁl%@hf/lpmeﬁaprpy#wlﬂhenom qumexylpmaaplo allyl-
eno p-al I'yl phenol enzy phenol

phepOb@wzlwlfpgen@h 0- l@ﬁl@ﬁlﬁhﬂ@ph@w@ﬁnzsﬂph@nﬂloptﬂ&%wbenol p-

hen nol 0
chiqtoB g BB nogfie b EPRRRRRenl, ORRERR griodgppen. o-
flucﬁof:lhéiw’loﬁlhﬂﬁ@foph[eﬁaﬂ&hd pThessaomgapl i ¢ conpounds nmay

be used singularly, or by mxing two or nore
##ds t oget her. Phenol, o-cresol, mcresol, and

I C p r

i 081‘4%?9 L AR A G 0 L
morei coanh;afﬁndsltagathgr nge:xmli, o-drbsol, pi-orby6l, iand ptredol and the like

phenolic resin of the fornula (I) the foll ow ng
are R?F}ﬂ“éﬁéy@r?fﬁﬂeées xylyl ene glycols and their

derg @% ves can be used. Nanely, exanples include a,

I chl oro- p-xylene, a, a'-dichloro-mxylene, a,
a' -Ali thel qulg}ememlnqrtmndethat?ﬁinctmhb ae m:inpabeylt hnkingagroup in the

pro&iqtglag(r) a? p % reeg;?n 3? ’cl'&ﬁ fq; ﬁfﬁDFt@né)f owmg xylylene dihalides,
xylﬁeﬂfz gg}H%)%j Qn&’ tﬁ(éﬂ- ﬁgﬁvat‘?ve% candlﬁéq%ge}rwd(? )éﬁgf)%;ﬁyle%gﬁlgles 1nc’1ude o,

y-m Xyl ene

a' dlcciﬂ&%tp%xe& X! &n-%aclﬁofb nﬂkpﬁ&ﬂaow g db@hﬁﬁ% +o-xylene, o, q -

a, a' - di het’hoxy-o-xyl ene, a, a'-diethoxy-p-xylené, a,

dib@mdlpetyieny, &, Wl dEbfomé-m Kylétiettdr 0ay-ddbroyi Eoexyléne, o , o '-
-di - n- propoxy- p-xyl ene, a, a'-di-n-propoxy-m xyl ene,

diiodp-@'xytinen-gps mpdiipdo-m>xxywl aree, ¢ ag '-diiodo-o-xylene, o, o '-
a' -di -i sopropoxy-p-xyl ene, a,
dlhﬁdroamsw&@pom -an-stifiydnexy-m-xglene, o, a' dlhydroxy—o xylene a,a
di i sopropoxy-o-xyl ene, a, a'-di-n-butoxy ¥Iene
-digethyxyne By engy - q‘nqyﬂgﬁ@thoxg -xylene, «, a' imethoxy-o- xylene a,

” glet oggpr’g,gg@ogy%£§§oéﬁ@-gﬁene' S RINENS: o«
di% I- p%}po &i(%ﬁokﬁ%&igehrérbpoxy- xafler{ R '-di-n-propoxy-o-
Xylene, &, a'- d1 -isopropoxy-p-xylene, &, '-diisopropoxy-m-xylene, o, @'-
diisopropoxy-o-xylene, &, & '-di-n-butoxy-p-xylene, o, '-di-n-butoxy-m-xylene,
o, & '-di-n-butoxy-o-xylene, «, ¢ '-diisobutoxy-p-xylene, @, '-diisobutoxy-m-
xylene, @, ¢'-diisobutoxy-o-xylene, «, & '-di-tert-butoxy-p-xylene, &, & '-di-tert-
butoxy-m-xylene, and &, @ '-di-tert-butoxy-o-xylene, and of these, o, a'-

dichloro-p-xylene, &, ¢ -dichloro-m-xylene, @, '-dichloro-o-xylene, @, & '-di-

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



but oxy- m xyl ene, and a, a'-di-tert-butoxy-o-xyl ene,
and of these, a, a'- dichloro-p-xylene, a,
a' -dichloro-mxyl ene, a, a'-dichloro-o-xylene, c vy,
a' -di - hydroxy-p-xyl ene, a, 1 -dihydroxy-mxyl ene, a,
a' -di hydroxy-o-xylene, a, a' 17 dinethoxy-p-xylene,
dm@‘fhox’:y peiyleid)oxy armdileeiia yamdx lene and o, o '-dimethoxy-o-xylene
a' - di net hoxy-o-xylene are preferred. These conpounds
are pagfepedusEpse wnmougdﬁ ganh deluged githen singutirhatarghsomdfinations
eren nmpounds. [0050] The reaction
Oft%v\%?(\)/veeor% H%fer t %‘HBH%’? ed phenol i ¢ conpound and the
xylpogop conpound is conducted using an acid catal yst,
sui t abl e exanpl es of which include mneral acids such

as Hyadresetippbetwers the aforamentionsd phenghis Homnauad ang e
xylglgqa f%%eh%%ﬁ}gﬁgg l%g)h{iu&%g h%agéslglc%?e[lga)%b tSb18 Gl piClr

whiphtint luds esislef 21 rictd soqich, asflﬁtdiaﬂﬁ%mbf&m Gudfirit, acdddphosphoric
et hanesul foni c . acid; super strong aci ds such as
aciq, gnd) pRly pheshaRE Asid:oMganiKGagboxY o agidy Sa@h as dimefhyl sulfate,
dlet‘ﬁéf Q@l@gﬁ: het%i&%e%i%‘m@%cfﬁ lﬁ'ﬁ‘?ﬁ%ﬁﬂguqmn(fc ng and ethanesulfomc
i on- exchahge resins; super Ion- ange resi
acidk lmpeaStrpﬁg titidersaah Iﬁamﬁﬁubfcﬁﬂtmaﬁesmfdrﬁm aeMC keaoggly ac1dlc ion-
esins (br and name Naf i on; manufactured by Du Pont

rr%;)ns A k%ugf?mon@pg d0B @éphqr&e resgﬁd super strong ion-
O S A 4 B T

namey INdfeorg roanmfactuded by dubBoanCoaipagyrarsurddnd apdthetibeeolites;
sition ct becaones ons

co 0 eact r od nt_.
m"lﬁatﬁg*hclﬁﬁ%?%ﬁééefay t#ﬁilkf?aw%gea&@ﬁeﬁa.%a Bﬁe{!ﬁ% 50 to
250F@WALRE AL %ﬁ@gaf Qﬁyi&ﬁ%dnﬁbﬁm%ﬁ%iéhﬁallytcoﬁumed and

generally wthin a range to 15 hours
the poapbiisn mﬂ"atjnekreamiatrepmd_medbed:mnesr easitary. Mélough the reaction

. commosi.tion,.of th reactlon od t usin

tm STRES BFBTHER PORE ST dpHS by i el FREICH oSy it s

genémlyemﬁm h Qa?ge f‘r@ﬁﬁl \emsqm%rb aAnfa%qs}M@ %n%%é Vidtdritfined
such as a, a' - | or o- pP- xy ene 1S used the reaction

by tracking dhe ccrfmphstrabs’.értbe r@ﬁtctmncmoauytsusmgmﬁﬂ’(é (gel permeation

enerati.n respondi ng hydrogen hal i de gas,
Chn%83 gﬁﬂﬂﬁgcggﬁaﬂggtalyst is needed. In other cases,
t hgopserction proceeds in the presence of an acid
catal yst, and generates water or al cohol,
acdorthe ngteptiqrad&ade whearet aehmk)vcﬁoxﬁencrdbsiwatﬁm ismch as .o'-

. }téetvveen t he_phenol i ¢ conpound and the Xxyly
dichdgrRsgrdensis predy hecisagton pesrsieds iy thy ﬁ'@%ﬁ@ﬁ&%f@talyst while

gengﬁ%%%ﬁg cb?regﬁ(%idlhg hydrogen halide gas, meaning no acid catalyst is
needed. In other cases, the reaction proceeds in the presenéc of an acid catalyst,
and generates water or aleohol, accordingly.

[0052]

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

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



excess, wWith the unreacted phenolic conmpound being

recovered followng conpletion of the reaction. In

this case, the average nol ecul ar wei ght of the

product phenolic resinis defer mi ned by the quantity

used of the phenolic conpound, and the greater the
aveeageemsl exlildrhecigheabthecplvombeuredin ¢iteinedwer plwnol® resin in

L ecul i ght of th |
whighth? ABaRoc GHBRORTS pEBLs 1S 1 SURIPBASEh G i ABtained by, for
exafPTPOY R AR {d 98idkSa ﬁﬁeﬁérwtémewmrpﬁ@s Rt BinadInAadiedYis first

for exanple, a nethod whi ch a phenolic resin which
prepasdnand bdpiatianliy Itlartledanrmdfoutsbty reppeparth;d noaralylated resin

witan i pRledo FoEP a5 Wb Rt it e olfics i een

con%}s%n.et her, which is then subj ected to a C aisen
conversion. [00531 An epoxy group- containing acrylic
cod®09dkr (c) of the present i nvention conprises from

0.5,t0 6% b ht . of i dyl | at | yei dyl )
o EpSR % ot p e Yt ondi gt B Fo e Prkdrfhvention

conSpri@Rdtdin (BS Gl E0s bwvaghabf bBasdyl Qebfiattyor Mol mahacrytate
preferred, and provided the quantity is no nore

In Goebip wrdiigre supegmr@rdheﬁvearrebeths appraasise af atrtresgpéé”s by
welghtaps pﬂule!f c& SRS gﬂracr timg aﬁ 19} ﬁ Hl)%)fé( thatn 6% I;a){ weight,

conalnrn ICC

geldtidihtan Be kaPEIRs{ddOMThS Rl 465 mnsﬁﬂﬁﬁenmdatnreeheg)a@ﬂ r;he epoxy
from-10'Cto 30'C. [0054] _The_ quantity of glycidyl

groppropnipsingr acgylie capelymardad istypiellyswithinsa gange from -50°C to

30° Egﬁﬁ{%lpgﬂ% %{,9{6{9%5?@@% 3h resent s a copol yneri zati on

y  werght. In other words, an
epgps4r oup - cont ai ni ng acrylrc copol ynmer (c) of the
present invention refers to a_,cqpol yner pr.oduced using

grw aAntigy of ghycddpl acryfage og glysidy haepcaylateatsed asqqy
fun b0 e ERRAEI RIS LS R SPEyion 10 sE Rt o5 o

weight.t Irnathea wards LHreeprxyagrrougl-éthammg/ hatylicanpalymékid) of the
nmet hacry| at e cont ai ni n(ij an a

I k u f J.to 8
pregeqt rswnta%r?éméaéhc rrrerwrmﬁeepg s é’lycwgﬁ RgFylate or
glyﬁﬁggg ee&gt&gﬁte 9{19 maactw i eyteﬁhiv%lerﬁetﬂ PS5 to 6% by

ese, ) acr d/ or butyl
weightebft)lmcplpldatma;mlymr (¢)c uAartlhqrqamzaﬁerg partionhe mixtanegof an

rati o ref adj usted wi.,th due ..consideratio
akfichdrRister P b el AR Sop el 1 S BRaICer ] kSR carbon
atomiOfdeh dhB ety GKiISR Sor0he i nRARESYMRe,| @Ity ine or acrylonitrile
di ci ng/ di e bondi ng sheet in a B-stage ‘tends to

canjbrecuseds €0f mrsc,mtbah(metbé@ralaﬂeaed/ioo matyldmdth)acngate is
pargcrﬁarlynpq‘epe oe%er’Hle mlxglgega 1018 pref%rably 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).



particul ar restrictions on the pol ynerization nethod
used, and suitable nethods include pearl
polynerlzatlon and sol ution polynerization, and the
copolynmer is obtained by oﬂg of these nethods. A
specific exanple of the this type of epoxy group-
cdfeashi ng acrylic copolynmer is HIR-860P-3 (brand

n , manuf act d b nt eX CO t 19
[ 055y Tebh e Gty Mot el g0 Bt Soif £pond nEb gPhiine Aerytic
cop%ﬁﬁffé’r igrtﬂ?'lﬂhﬁgrhtt 344 N90aD0Y bt CopORH HIRitHiA thiHahge hiive

| east , as copolyners within this range have
exceblcrul ddbesivathesindhes sesistnheand sgirefesnlly, withih sange from

o) 5 SR i, o505 o9 08 20008 o080

aveya@geqhbleca}@@rvaaghml RS HlRE tMﬁi goboigon @héHth% pd¥aibility that a
0, 000, then the possi bil |ty that a all in the

fallﬁndhaﬂuomatbyhtyf oft the Qﬂppbsrrymmamus;msietealqmtlen imithe Figpuit

n the [ ORer ! for. those
fillipd irdBertly o hoss sassh Sl SREkint it inb B BErE R ERd op the
sup émber WhvBitH the seafltemiidiet dlenmeha®etts b ordedpean be
onded, can be reduced. The wei ght average nol ecul ar

red\madg hThfr wleight atV@raegep@p;@u%réﬁ@gbamfvw e polystysene equivalent

v ST SRR BB i

cali%tranﬁaélﬁve@bmh;deaestah@&'a@olyétgra@r.ms of the quantity
added of the epoxy group-containing acrylic copolyner
(d9958k om t he vi ewpoi nt of reducing the el astic

rTqH %Hﬁs S‘Pﬂue W&f ?ﬁh V\g g ok Iﬂ?e EW té’orﬂﬁnﬁﬁ‘@ acrylic

shaprng, ara erern ents t

copebymhem@y, feimgthic ﬁéwﬁ)bﬁlt&ﬁ(}x&udlﬂg ithe éhi);tlanniodlﬂas and
henollc resin {b represents_the wej

Suppf?éswd § fprenhi I%HF%}PElSH@P@Sr IR0 &¥oNhrE ?m(gg)repﬁeéems the
rrgcflﬁ&? %@%ﬁ’t I dhlie ? ?g 52{198 gﬁﬁ’mlﬂf ﬁhdiento 1c]re fﬂc H)hhﬁ'd Y

end ratiois a
repréachds Ube atei fhtodf the rqpekatgmepaantahmngm:rms edpmlgnmr (c), is

: st 0,5 MPa, the roves,

Pre#ea@/ ¥ apithingg H’d’rgésfé?@n& gf‘ t9fle g ﬁ\ﬁéﬁ?ﬁp 3ty ?tnlgast 0.24, then

the $DARC '}Ho Q? h?%}{;ieﬁyl?éiiatu‘f’@ BAEBS iRERYiLed Jth@aitzﬂ 5Q1IPS the
no nore copol ymer has superior handling

heap rﬁmamc;eennlatovbs omad favpeatat uupprefsﬁﬁﬁ off the Alomrebiltyedwmt g

shapfRg Sy aciipkes. etk BOvd (e TIPIERO ByrY e lyahe

copb[‘ﬂﬁ&aﬁ‘dscsufﬂeho? handRAg PrGRAiEs hi iu'gﬁrt%m egdtifough from
the viewpoints of 1 nproving handling propertles

i OBV} ng
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,



thermal conductivity, adjusting the nelt viscosity and
inparting thixotropic properties, addition of an
inorganic filler is preferred. [0058] There are no
particular restrictions on 2Re inorganic filler, and
sui tabl e exanpl es include al um num hydroxi de,
magreghes iomrﬂdj)adjmnilﬂm ox ok, aluminmak hilniﬂtaealunnagnebdnam whiskers,
car bo| C|u silicate, n ilicate,
borgnAgF 663 ing §1 PFé‘gPrE POATBRP RS gL FPeRsrRAD T used
mdﬁde‘ﬁ'ﬁﬂsﬂﬂ 91 & i é(ﬁﬁ}nn@hﬁﬂ% BB B 3h Sre R K& tSilleROFBm the
1tride; crystalline silica, and anorphous silica.
viewpein¢ of ampbevingehle thearohab enddaumi\yty, aillumimwo i de talwmmum
.. D re different. fillers. Fromt. Vi, e [ nt
nitrife. DRERDYIHGer F8 S THEP Sl cEoRREROGPGHS S GhArO O Rkaare
prefeiiédl eV e he%mrﬁ%ﬂfhliﬁ&ﬁ% e vEFYSS ﬁfdﬁe?ﬁess'sili&aals
and anorphous silica and the ke are préferred. From
prefieledvi ewpoi nt of bal anci ng the various properties,
si[h@ is preferred. [0059] The average particle
' er of the filler (d) is preferably within a
r AMgCaveks O%H‘?Qtﬁ%dfa%e@er%f@ﬂﬂe sk @yey pmeleabmjf; efigiakl dange
fromO0.0 05 gm and nost preferably TromO0.01
fromd).Q0D® rh png and@vawmcag@rp@mblmfeomQaﬂ&% écr Od¥5 pme and most

il t th t h,.t he
pre{git g o QO BES DI o s SabraoF iar TRt Dies oS the filler is
lesstiBafl €L G03 PiAlRen BORY haswétiabiliey o dleamepdid ad the adhesiveness
di aneter exceeds 0. 1 gm the reinforcenent effect
tendhthletesi@rasy. wharesg if He Fverags pantiel miliamaser exeeednd. hua, the
relnli'glsce e%?%?fe%ﬁ 4 ae\t'ed ggtaﬁ rtﬁrte%ﬂléd'r&hﬁﬁlsgése a?nreatthc heat

vera rs’to
resmﬁacavamge de@éma&bt Bi ﬂﬁq:rbyerrraﬁswtimg thdaveagt ipattcle
_dianeter of 100 particles of the filler using a TEM
diargptesErfesy tq the 3vekege YOusOPtainpdby measskiagghe pagicle hameter
I | I eantinony
of 1%%0%’1?UH§S o' hé ?‘i e?%ﬁ%i 'T'E?i[ o? %{bg&PQT%r omC |
Kqees01Co. , Ltd under the brand nane NanoTek Si02
(cont act angl e: 43 degrees, avera e article diangter:
0 S@’EQlflmadeFS of dhs PJP?)‘EOW peisduge ggica, glpging, agtggony
a
onif. S5 AATR AR IR QYR AEE FPRELUS, BAATFARS the brand
namk NKasPBtk Si0),; (dondactungdbr: 43hdegbean)dvemage dﬂmdﬁekamé&(ﬂso 012
(cont act,._angl e: 55 deg article

R e N 1pgOB FkerPEik-o- %ﬂl@ﬁﬁhﬁlet%raaﬁlﬂa@q 4erosil R972
(av&ﬁ%ﬁ?ﬁﬁﬁﬁl& ldYam&ed b @%Zﬁﬁg;(omhﬁhmls%rﬁﬁeghlly i gilable from C.

brand name cont act
I. Kasei Co., Ltd. under the brand name NanoTek Al, O3 (contact angle: 55 degrees,

average particle diameter: 0.033 ym). 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 um).

[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



angl e: 43 degrees, average particle dianmeter: 0.02
pm. [0061) Furthernore, in the present invention,
the blend quantity of the filler (d) is preferably
within a range from3 to 50%1by wei ght, and even nore
preferably from 10 to 40% by wei ght, and nost

effqut @t kreabd p yfaduing thet G118084nbinisheisglmd ther mdadtresietanoe témads to

conbi ned ight of the ep resin th -
fall GRS AT P verBY o cFedy ﬁ@%&yewalﬁi’ﬁgﬁ?‘ﬁﬂgeaﬁﬁl?&ﬁy of the
adhbidrid®ind thel £2sivRAB %A 0 WetdHYratel hen the _
reinforcenent 21 effect achieved by adding the filler

di[AD62Ehes, and the heat resistance tends to fall,
reas i f the.qyanti exceeds 50% by wei gh both , .
¢ nTERrREP PATYEHE ToriricSRRarL e SHird At eldnts GLhdedin an
adhb8RE Jfahe Qr&ehOilefiioh0R8@ buitdi18 e amipteidcRATe! feftiArg amines,
restrictions on the curing accelerator (e) used in an

imidatrd e$ . \emdofuaté¢raary emariniimvsahtsiand, thgdikes Spegifiie examples of

.8 l.es_include. tertia m nes, imdazoles, .
soihfR B ORI e Pl B gt ot IR e 2-
me@¥HKAUES01e] 2- Sy 1t Al &h i Hindl@ZAN € S1- c Wi oth AL B- phe s { Binfi €tk ole,

in the present invention, include 2- nmethylimdazole
andpl-ey pgdethyln2tiheny inddsasiliom wiggHiets, lpd these can be used
. .=2-phenyl i.m d e, . .
inaigeraRRY: OIS BhayicRiRasys ormete fiffsrrnt cqmpounds

ImitiAgsies ﬁﬁcd&ﬁrﬂﬁﬁdll?iaﬁdﬂ@ﬁ@dﬁf@m Yor @lamplecShikiokatCexpsration
of two or nore different conpounds. |m dazoles are

undep thabrand) names 2B 4 M1, 2P 6N, andr2P4cShY-e,  Shi koku
0398 tion wunder the brand nanes 2E4MZ, 2PZ-CN, and
2PZ- . [0063] The blend quantity of the curing
acrisd eleat quand)y bbther @irtrgddoglavatdri(e) & prafigably wothin a range
0.01 to 5% by wej ght, and even re preferably from ]
from, B8 e SFodyyveighgrird evgﬁdn%sar%é\@ rféﬂﬁny(?-gﬁéﬁﬁf‘?ﬁ’yt%e‘gh"
o0 prd & G %S3% By DB LIRS é?egh gRlonffined BRight of
andgrpx{%%yp ‘Xrégésﬁgﬁf’"(farg’ aﬁ'tgf t he pﬁ’éno’lg?lc’ r es?‘% b). 1 Fmtilﬁee 1B O
the lepexyd regiarih) and dfe plemodicrrienig (bac dether bleod guantigssf thearuring
0. 01% by wei ght, then the epo resi n _under goe
accplesaipf icicanihan 694% Prraigt éﬁ%ﬂ W‘Feel’r?ééftre?’é‘s‘i‘%‘feéﬁ%"eg
insiFREen 1l Qo BELifkinY! 3h8 thd'RELGRSistdnce tBSI ORI LS Yr R CRRER as if
% by weight, the storage stability worsens, neaning
the tgaenfitt exdeiefle Svis byoved ght, kled ytoragebetabiig epracms, nidMeeg the pot
Lif Furt herlr]%?e, i,n .th resent invention, the cured
e s RRIEHIAY (R CABHEAGE- preferably has a tensile
el[@dbyfr modulus within a range from1l to 20 MPa when
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



measured at 240C. If the tensile elastic nodul us

exceeds 20 MPa, then the stress relaxation property

wor sens, increasing the |ikelihood of warping, whereas

if the tensile elastic moddPus is less than 1 MPa,

the occurrence of reflow cracks becones nore |ikely.
prepi@GS¢ured fidmeThisramed filmf istthen ptaesillie aghasthostatiodbhmber at

at, 240' C i s, conduct in_the ol | ow, ng .manner....Fi rst,
2405, Vb SpRtORBLOL | oh A SPREES B e en fam. pBce the
oo 130 ol HTETSe ShaBEL 0L LAY 280,00 uPelgiron 4
L) &id £6rdskls@riisnilngBa p$peLthel durad LY slededdintined paibtheatkensile

240C with a constant load of 1 to 10 kg (hl\é\) applied to
elagtisemedykyg (Bl imtheh salculased {romp Breagqurasionsshofan pelpsy

fi[ﬁﬁh%@oﬁ tl]f chanber has reached 240C, an el ongation (A

LY ~and a Cross-sectional area (S) of the cured film

are determ ned, and the tensile elastic nodulus (E)

is then,calcul ated fr t he uati on wn bel ow.

[Equatiﬁa 1] T :L'W L @%Fﬁ@%]g rthernore, in

order to inprove bonding at the interface between

different types of materials, a variety of different
cd0PP®hg agents can al so be added to the adhesive

c L .Of i ' . .

< PRSI EEABIL doRUERLICH AR B5u0ken aitteren
typéd dmiateriddgsedariagdbfalifferemmoobping agenpldanglsgbatdded to the

and sil ane-based coupling agents are tg_g r11;Dst )
adhgixe COPMPSitELA theaPteFeRipBY PRI Examplesiof syitgple coupling

ageﬁﬁsih?flﬂlﬁcs?}an@ﬁﬂsE@,Sﬁvan%d?ﬁ-bqgéﬁ‘,ta{ﬂdyalﬁﬂﬁlﬁlﬁjmgéasE? ?8‘,%?16“% ggents,

coupling agent is preferably wthin a range
andlflaparbasedyovplightgoes atdthepmostspieferned.gRtomfthe tvievpoints of

RET RN IR RITNE RONE /ey L

prefe?¥AHLRRA £ refn)%rerf'?gmfﬂ fne gﬁﬂgm Lio®P peP 1Y paitd ByaReight of

epoxy resin (a), a phenoli reSin (b), an epoxy

the gpmbpraoweghtiodghacesyh.i ¢ copol yner (c), a filler (d),
agﬂ%@ecuri ng accel erator (e), and after curing, the
c nts have preferably separated into two phases

when i eiedribll QUeRe farC s @3 iwERly P Be Qrdinpeo0HE §fesent
product. The term"two phases"” "used here indicates

inverttan tsHierwed dobmpracthmepositdien anmpsisirgian epoxezesin (a), a phenolic
resi%tr(gi,gatrﬁ'l éfwlgéoﬁlghéqilé%ﬁgég %(%iy?@?cg%to[yl'ﬁ%ru{c?: a ifi'fletr IES) 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]



the cross-section of an adhesive conposition that has
been cured and polished is viewed using a scanning

el ectron m croscope or the |like, the cross-section

reveal s a non-uniform struddure conprising a

conti nuous phase (referred to as the "sea") and a

dilapke sdhlephabeyet oéfasticag/die tasding kblaed ©f Xhe psesent invention,

the 5t oF Patenol Geh L wib0t JBrox edpdiens ot i deast TR erea.
enabdQrd §u§3‘éri§tﬁ W@\[@'bf(;goi’stﬂgk‘;esikﬁgéglo 83 akbRickvBE, AR ¥R of an

l ayer of a dicing/die bonding sheet of the present _
epokp\gEntp-containing agseliotopolyhmen@encratesexrellent sireds rglaxation

hydr oxyl ui val ent of at |east.150 g/eq. .enables a
proBiies, o sgyian. giding & tassras lcholrsep i Dahdomeranre
elasM¥0mbhBIVYSAdGhe Figh BARPrafiireYReLARSAR! G AGbYrbeides a reflow

copol ymer generates excellent stress rel axation
craqk prsaeniies effeqt,zadblinghe acefusgioarofi anordenive dampesition with

incrteasetc, th hiﬁh tenperature elastic nodul us and
exc?]ﬂ%n hricélﬁ’ %“&Frﬁ%?% ﬁ‘fvecrﬁ P85ty ength, and al so provides
a[pebsow crack prevention effect, enabling the

production of an adhesive conposition with excellent
<BacksngFHAce to refl ow cracking. [0069] <Backing Fil np

t..0.s_a,.descripti-qn of base fil - .
aiiigs s BaRBPRET Shadt B TR thig Bt Kaftipg sheet of the

presehe iRaaRidnl. | The bedeefiBh lpyefeashly e favdable @msdthittanoe o f
of radiation, and typically, plastics and rubbers _can

radiggionaoii Axnigalévmnlasiecs andaubhstrgan brefay oapldlyfanployed.
Altl?@l.{oéh' @%L'éaﬁrerr?é%%ft?&'l%sﬁ{cqvc!nqgaq gﬁ%dftgé 'I’ftlHt?QEJH:ﬁ% adiation,
raat ati on, I n 0se cases vv]her ?eralalon cura fe

in theRSCisee wirens thd radi stidiesunabld pressirredehyitivel ddhavivelietcured by

irradiation, a base filmthat has favorable |ight
ultrayighetjrradiatian. @hpsp dilmsthag beg é@vqrebfpd}ghtmﬂrlgéneﬁ can be
seldplymers that can be selected as the base filminclude

a -olefin honopol yners, copolyners, or m xtures

t Heoe@f, such as pol yet hyl ene, pol ypropyl ene,

et hyl ene- propyl ene copol yners, pol ybutene-1

| y- 4-
meEviapRlenobaalymers shafyeasres salpgted 48 shepasetilp ﬁng%fig @ -olefin
R Al S T L
pol GRPYIHRT Sthyddtt-hRIPIEHeScopMInBAS o Nbulbms | ﬁ&g&lﬂlh as
n

ol yet hyf ené terephthal ate, " pol ycarbonate, a
melSwlgﬁmuwl nethhteneytiaybacatieranpplasesc cdiydeneonibyt agiydate

cop%lsymers, 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



pol yur et hane, styrene-ethyl ene-butene or

styrene-et hyl ene- pent ene copol yners, and

pol yam de- pol yol copolynmers, as well as m xtures of

t he above polymers. [0071] 2*n order to increase the

spaci ng between el enents, a filmwth mniml necking
styrehb guantty hevecCkeanf repmdtéah,l wht¢reagat bolercapsededyelongation or

ﬂexg‘gé \ﬁéggb glgfgr nef {gnstei %gr%gflir}%% f o %ﬁp} %‘ gé%cttleve In terms of

achférv?ﬁfbﬁﬁgrfui“ﬂq‘:tlﬁw LiRih 6 PXARPLES fRorableabidtBh transmittance,

I ncl'ude pol yurethane, and styrene-ethyl ene-butene or
the sluykmnas offtthy Ibane f@mms eémpicedpoviyimerasrange o3 ( toe300 um. The

ht the 24 tity. been
OPPPRE FHIERERIOT titohasdiih o HiresutTaseghay B bats b Hath e egiation
curiﬁlews%ugéigémtl% GHR&ive NRer$EpRife@bEY 8R! {UYjEdeRRSE

Imis effective. In teris of achieving powerful
textdumgl tlr¢atyneoh ar ctenied withsa huldidaay opatine asadispioondes favorable

rans nc the thic ss _of the
oL ST 14 S Fine PRV PSP S gl 3B % film Prkking caused
by #B8QshiEinsSHidtRREb&tvebhehdasgkesiid mpteczaddnﬁegig fasRg rhdhl
is coated with the radiation curab
strepahéng of hastapsi t i ve adhesive | ayer i s preferably either
SEQ?% ted to texturing treatnment or is coated with a
ant coating, as this provides favorable effects

<Msthold awbh@ﬁbtmgammgml@rﬁomdg@th%wntl on of base
fil m necki ng caused a decrease in_friction between

t He digdng/dis Bondipg Sélﬁélt @ﬁq@ejnrgsm ARYRAtiQINFQNPIises a pressure-

sen%gglgt ﬁH{E{}?F E%yegh%dt ﬁf%he[sggjlg% f%ﬁ{ec@? gn %%Iogfi%rg PR base film.
Thebp@aft ng p&hﬁﬂﬂaﬁestrﬁlﬂldﬁsaﬁﬁﬂie memﬂtdseﬂ fepMhinaciagahe

pressure- sensitive adhesive | ayer and an adhesive
Preysyviepensdie adhesive fayer gpddhe aéhesavqow@r o the bage, Bilg, and

con@é&&%@@éﬁdlﬁﬁ'ésaéanr 6o hidfld A lﬁﬁlﬁatﬂf? ‘S E’lrﬂéss%ﬂsft

'am natin ressure-sensitive ad ayer and
adhtdiee aﬂj‘majmmel lm)se ifilemn ahﬂ&hhaszﬁnfmatdnheazﬂesmﬂuym 010 risd
techni ques ca sed to first lam nate the
PresﬁPé%‘é'Eﬂsétlg"eﬁgﬂ?ﬁlY/% aY¥&8hesi ve | ayer on the base film
golfﬂen | am nate the adhesive [ ayer on the
ess re-sensitive adhesive layer. [0073] The
pﬂémspreme-rsshtitiwe adtibsise Vaydrayperbecionmied, farexatplé oby

aml e, L ng he_ ressure-se sltlve a
aPPE’dﬁ%&‘? PW%“% &é’é’{‘ "l“i:l‘ & GIRROS PR, érﬁélﬂyttﬂ éﬁ gF%ﬁ ﬁb‘n and
thedt BSif® @P@ébﬁxb@&tloﬁh' PhidR hh@@t‘iér{)Hn&*ﬂgyﬂg)@aﬂgac%d'%ted in the
coriducted in"the sane ner as that” déscribed in th
samfeohhowirrag thet desdribed 1 dherfolipwmgadbdwider forming an adhesive
layer on the base film.

[0074]

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

"adhesive sheet") are laminated together with the pressure-sensitive adhesive layer

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



| ayer on the base film [0074] Subsequently, in order
to | am nate an adhesive | ayer on the pressure-
sensitive adhesive | ayer, a tenporary support film
with an adhesive layer form@d@ thereon (hereafter
referred to as the "adhesive filnl') and the base film

is thert teridneed. pTles somditivan $ot ihed aadhstiory prdfenadly frorudela
thereon (hereafter referred to as the "adhesjve

temppgatyre) of;}Q tg éh{)}éta@@% ipeATIEs e 9t tnte 18[0(1’”1‘8%""“

Jggﬁ gy e-sensitive adhesive |ayer surface and the

adhesive | ayer surface in contact, and the tenporary
S Jﬂmoaﬁarémémélﬁedl slhchbre lagemnse:ﬂ:ztafﬁhd byoficht tdigsdvifig ror

the. | am natiaqn prefera nc er.at ur
disgegSipg e TAfaAls doRuane R LD RS Bihasiyt s ik GrooTyRnt 10
gen%paqg §]vamﬁhaglﬂfsgﬂﬁéﬁtlyoﬁ‘ﬁﬂyﬂi¥]ﬁﬁé Yr§rﬂ1ﬁi/ & a 'sﬁpl%’ﬂt #1Reehch as a

by first dissolving or dispersing the materials
polytetriafliunceethylehe filther adﬂesswueamﬂ@olyﬂhmw@ltvmpththadate film,

t h b t hi
and 508 b TRE A TSR e e T SRt Fie 1S LR R, oriting an
adhﬁéﬂvml@ier%d ﬁlees%%gohrﬁﬁ‘ﬂ eq“heqieﬁahgxebﬁaﬁldrﬁrf%p Imslla eﬂra&&s

and then heatin d drying the varnish
prefeemldveempieygoﬂematumef éﬁyo 2601 dgr arpcnadhésm/mlmayeto 20
houdd! the support film The heating conditions for this
6?’ocess preferably enploy a tenperature of 80 to 250C
f gpopeperiod of 10 mnutes to 20 hours. [0076] As
the above support film plastic filns such as
pe%%zth@tarb@rvrtw@pg@mfglneméamq fHms pethy as plyseteafluoroethylene film,

a ne
porf GRS B P SV ST iy PR
polj&ﬁeﬂ@?ﬁent&ﬁ@ﬁhﬁ?&ﬁ‘d pbB&inide filingun Weasedl, 30d bRese plastic films
rel ease-treated prior to use. [0077] The support film

can@dsp be relepsepdepedIRSPIdPUsaL the tinme of use, so that
OE he adhesi ve layer is used, or the adhesive
yer can be used wth the support film [|am nated,

arithet suppsupfila cah ielthei bepecledwied: that wine dfABZS%0 tHﬁm amly the
net hods can be used for applying the varnjsh to
adbgginp deyersis uaed.fdhe sdhesine SREHBGS 1356 ik tlk‘hﬁ‘i‘lé’f’ft film

e e e
arﬁdow]ri ain

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

[0079]

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

layer becomes uneconomic.

[0080]



coating nethods. [0079] Although there are no
particular restrictions on the thickness of the
adhesive layer, the thickness is preferably within a
range from3 to 300 m evenZfore preferably from5 to
250 m even nore preferably from10 to 200 m and nost
practtiesudbl thete are 20 phoichid @mridtfonsa theisoknas uised fdmaﬁ:ﬁ’ming
than 3 gm then the str rel ax n effect, tepds,,to

the yafrash ofg%liﬂet he ey Beiat of %%Bt%tmgc&ﬁég ZaheR agmsdB 3

preé%ﬁtlohaﬁqg PEEAITES 14! H?@Q@QWeﬁt uhﬁ%%mﬁ)ﬁra‘éi\léi‘?m boiling

ere are ho particular restrictions on the sol vent

poimis edch as nfevhyii athyl kdstenv,aardmtcs‘m nietbyl isbhbutyil dnpmient2- of

facilit t|n vol ati | atlon dur.i ng

t
ethoyrgsatnali idene, xpleng, SR 46lleelye Suibanoly Fharolnt - o
met‘ﬁ@g?@thﬁﬁblv eFIYI'ﬂIl%(Q'QI id Hdler P@hﬂpro@%a c%ﬁuﬂgtpli‘b’ﬂ)erﬁkﬁ‘yi

ketone, acetone, nethyl isobutyl ketone, 2-
solwe!lnm@wylehh‘an:rﬂaxammlyélmg; bmli[@qpqmbumyh a;dlhmﬁtbﬂa@tamlde

dimpp sfeigrare e Moot TP HES LIS S DB REeas cap 258 ogdded.

Wihbg gy conparatively high boiling point, such as
dlnethylacetanlde di met hyl f or mam de,
NHnehéprepgnt tiviedting, from dycc‘hchf@;oanmfehemswﬂsw ¢fethe filler (d),

008 ventlon
the $FERp a0 theepapLiafll A SALL i G b ofds e B ige i
prefé$Rd0ftind thdseedan Asd BE@Qed i bombldation. PRUdthdfnidre, BY fidst
beads m Il or the like is preferred, and these can

mixang thepkilles ewd low mﬂbpwgt v@mghtmﬁmm%rt@gevbyr,fmdstﬁlen blending
in tF]o ggf)ﬁ%érhc?ogf%%&l{ edéh?tg r{Prhg %}:ﬂ? e s\ﬁ% tgm:d C%rfpe?lfﬂggarmsh is

prepdred rhix lbﬁgblds%tﬁﬁanthﬁe\f@ﬁh@hta@@ @Ebfel‘ﬁ‘bﬂ? &'elhheed/ ay ﬁdaﬁhums
prepared, air bubbles wthin the varnish are

deaprasionr ey Iikeroksghasnaraciauihe RIBsERt AR Bios: thhadhqsiee
congﬁbrsﬁtﬂ% r%feljaﬁlat El%ggggf G5 fggd;fﬁ%mé:ldofﬁ whﬂ:‘fl t‘ﬁ@@ﬁ%’g\j ?ﬁsin (a),

0Si nis uced using a mnet
the \phbﬂ@h(t h@u@ pl@)g)anﬂese fhl(ea)(d) atehférsplneined itegathad, an{hhe epoxy
and the filler are first mxed tog eth? and_t he

groawfeytm@w(g@@&léﬁFapﬂhmgerée} gnd éh"c%‘b%lll%/ agrelerajorysy afg then
mlx%ﬁrlhpgtt%%gﬁl?ir trﬁixtﬁf&? tﬁﬁre(‘hérlﬂ%}e, fH r lt(m)gtatlﬁ@hc de51F]ed

resulting mxt ernore, in order to obtain
thickesiy, ed adhbsivkrieses, ofahe pibeesit vev dnajoar may aldmecqanpﬁ'saentwo or

i nvention may al so conprise two, or re | ayers. .
moxg Japers- JIf s%w%tah%eat Elayess &9 BAIREEAIOS fHesic tions

thaCOdkd he'iﬁellh?%%t\%@yfh% JPePEehapGsbet ween the
adhesi ve 'l ayers.

[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



[0082] An exanple of a nethod of using a dicing/die
bondi ng sheet of the present invention is shown in
FIG 2. First, a dicing/die bonding sheet 1 is
| aminated to the backside 8 a seniconductor wafer 5
with the adhesive |layer 2 contacting the wafer (1).
subjdexdd toda eerigs dBpaeaskesisadch tad theglimng off Meetsl wiket airdeheat curing,
intg individual elenents, (2). At this time, |ight
therepy £Q1MRiN M S¢RICHIYEOr &§VisSi t her prior to, or

foll ow dg d‘#élﬁ %Hﬁlg{/\%ﬁ%ﬁf ?frﬁnegérekédtqm/@ﬁtﬁ@fpﬁan be laminated

selected in a cor ance such
to apreapieotrdwsonivafdraandreedurse: deisd tapeel mitizedicurez, leagbles3he

o B TR AR i
pressubs @&&k‘?ﬁ% thésh{rél 'Ei%%; 1 ulg@ﬂ‘e ded K&hﬁs@%dﬁﬂl)esfv‘& 13yer

support nenber, cted to a series of
has prtsfas ey aslhehvajsessms al\ﬂllelh’ujldﬂ‘ig metaialnwalse eanatildsabitect die

urin I here rn1n a sem conductor device. A
b°ﬂa %@%HP@OBSHH%E@ - of the present invention can
be lam nated to a sen1conductor waf er and used as a
dicing tape during dicing, enables the ready
separation of the sem cdXAMRLE®R| enent and the
ai@g&hve | ayer fromthe pressure-sensitive adhesive
I duri ng pi ckup, and because the adhesive | ayer

hass fatdwd R RbYe aéda%ﬂma&s&% of tkH FreR&MdinRention based on a
material, also enables direct die bonding of

serig@nf e@mnbﬁoaltbm@mmespremm@mqmﬁsa]no weyflnitedhbyithe
exa rq_dg%g F description of the present invention
ﬁg e Shc'd %&F T of exanpl es, al though the present
ipgeg4)ion is in no way limted by the exanples
presented bel ow. [0084] Radiation curable
pRadsatien ewiadle prgesHEHERF S afbesi vep aysae peeraged as described

beloq’g %r‘f r }(gl%g!l_esble oy ahﬁ &%\?\L@Q&?\‘?‘e %X%rﬁ%%s qg%péfi?%a%g&g%a%h then

re eac

appﬁb@ycb anetivyleyeé- va;i.)ata@ban@ eppblyidr fili M the mBendrdyiefibed below,
descri bed bel ow, thus form ng an adhesive_tape.
thuss{psaupg aRtadhesiyg tapmeSnbseaupntly prepdhesive fil mamvaa{éé ipp

advgxbcee 1%@%3&%§Qfe§8%§ec¥’ﬁé1%w W@? Iilﬁmag@ ﬁﬂth‘é}&%mre sensitive

ressure-sensitive esive Tayer
adhéﬁpe layerelfdhagdhesdi € tapg), giddingndiliegn g/dacbondif@8hget. The
prggertles of the dicing/die bonding sheets prepared
Is manner were

The properties of the dicing/die bonding sheets prepared in this manner were
tested and evaluated. These properties were evaluated in the following manner.

[0086]
1) Peel Strength

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

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

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



tested and eval uated. These properties were eval uated
in the follow ng manner. [0086] 1) Peel Strength This
is an indicator of the ease with which the |am nated
adhesive filmand adhesive 2tgape are able to be peel ed
apart. Prior to ultraviolet irradiation, in order to
pric@nsyaed theat fdllvavingfdtraciolet irmdieich whs meghutedendiccortpnce

witR SR T387 o et fuaimetl smmar @ Biboni ng ul i1 avi of et

i pgghption, a value of no nore than 0.5 N25 mmis
COI’]SI ered. A dicing/die bonding sheet was | am nat ed,
2) Ricku BusaserRide to a 5-inch dianeter silicon that had

been ed t 80C on h t .plate dt
ot T ondaosgnt lemacrn S mdtiBe R CoRe s ert B, Faferby
heahﬁg%@l '8@‘@ QBr \I\%ui‘ Bl W adr | 'v&rhsf%ﬁ@&f 42990 mW kN odhsr 8487, The
peel i ng, peel speed 50 mm min.). [0087] 2) Picku

preslmc@esmslﬁae edFedivolyeg wasrthnatirodiatdd witdi witnagialeelight from an

. bondi heet to _a wafer by ting at 80C for 1
sir-ouird Tl pesseute wact iy Temblap N Tk nitrdtiagom fistinch L0 cm). at
an iFARiatSL8S 6F SEM&IIVIHE AHloRED Y&t vPkahe¥R@SnEREBd using a die

irradiated with ultraviolet Iight froman air-cooled

bonldpghplpﬁrre@@dmoc}mrrt@@mﬁ (Chip 108EMweanufpetnzel By NFC Machinery
di st.an C an irradiati ndos f

Corgaia B arpridetis™ Fl sellhas AL ARGUBRRE Bu9y bickpm chies.

In thRNESY, tRRRAF k&S up RIGHNSE (RANRpakdrs 1P MY pressure-sensitive
manuf act ur ed by C Machi nery Corporatl on), and the

adhpwm@ygmég@lmi deadhegivedrrsmuere Gpated@s spegaspful pickups.
g In this test, those picked up el enents that
par ed fromthe pressure-sensitive adhesive |ayer
(Prépiirati®i of PeskshiiteSagdiase \Aeiﬂeamrcmpesmmatleurb @sand 11 to 12)

successful pi ckus (Preparation
Prée d4%ed] ISéli*ﬂst iy gAb({fké’P%é aChYiB .36}7cﬂqgf2 ettBylé;lexgln%pryIate

[
67 L bt e mafhyBAER. 3 A BRI, Sidpafbfizon pproxide as o
polymbhyhnmtmaatqﬂ wieaddedsdrgpofisaet 46T p\dfitcluene dolend with
benzoyl peroxide as a polynerization initiataor was

Sulféalfe@nammt% additigporade.ghe reaqhiamelegperaintegndiihe reaction
timg& uﬂhhgsrluﬁd élti%&l 5fhaecﬁﬂpbﬁﬁtp QZ?}EW itulﬁ@tlﬁﬁf?l O#r'ogﬂs
and t on

t’enpe atu e react us yl e
sdD08&9on of a conpound ((2)) with functional groups.

[ gﬁ’p&lﬁ Bofy(ntie?rl) Y gﬁtle%wrﬂs ﬁ&%lggt almoa{] cg\g%oggg ?91’)) ggnt%ining 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.,



radi ati on curabl e carbon-carbon double bond and al so

containing a functional group, 2.5 g of

2- hydroxyet hyl methacryl ate, prepared in a separate

synthesis from nethacrylic Zcid and et hyl ene gl ycol,

and hydroqui none as a polynerization inhibitor, and
Ltdhyassap oyl erizacionrioitiabr, tand ¥ partd byl mepghsef etligl a¢avate as a

the reagtion . fenperature, and.the reactiqn tinme, .a..
solNt G MG SHIAEMBEAES VA} PEORY 4P SRR Shelding fhs fadiation
curbbledRt &urdlsPRN iR ARG FOURIpoRRIMIR MRS6 ORIPINRGHesdir Rensitive

an i'odi ne value, a nolecular weight, and a glass
adbesiyagiommprsitienpkl abdidd. shown in Table 1.

SK?8§Qfently’ to 100 parts by weight of the conpound
( hin this solution were added the nunber of

(PréfrhGoR i PRt Gite-SBRVNve M diRRkive Gofposiicaned)e L,
nmanuf act ured by N ppon Pol yurethane | ndustry Co.

LtThe, materidie uped in theqyapatagion(df)the meman;iiiaywﬁé iigithe
prefiyr sSB5HYE abhy TRIMARAIIECL R PR ET 10 a0 R rhiymec.

withad it 2abyonek i tth@toRipBUhd ABG! kR 1BSyialdif@la\Bésuré’ensitive
the resulting mxture was m xed together, yielding the
adbegigepomnesitienr 4Bl e pressure-sensitive adhesive
cgﬁegf'tions 1 to 6, and the pressure-sensitive
adnesive conpositions 11 and 12. [0090] (Preparation

Of THY @it alhengdst daleuldeactsdsee onoip O3dst metholidhsihigereaction
materials used in the preparation of the conpound %ﬁo
congitiensi of 4hE fqrrikhems. ddwsmplaralgareight wag giipedh Ry
6 n . [ i ' .
medsuifert L A EoIB0char s YopBoSaRY ietyedta MK FRkAP Deing gel
perfile@fish cArGRRigkaphy (basieshme: ¢HMD ANG/GPA Inahiiadtured by

The | odi ne val ue. was cal cul at ed based on tpgétns
Wajats (oAPoRaiong, acheyipgahe praginedotdug o arjeukats theypolystyrene
L oh i
cquf R v el RS I PR BHE VL REGeI vajue as
cal¢ulatedtusardyy dn FTUIRMeathodgargkethe qaéd nehiei was calculated in

eSS S AT AR 875 St 28 g e

nqgggﬁfd value to calculate the polystyrene
equi val ent average nol ecul ar weight. Furthernore, the
hykireaz wlalueal werewascule@dosimg gk smnameamodsTior Fherptdseule-

senSaie; #heAiye £OPPOTHSTR SioEhe (ogBOIPLv Y RECBDIA feet heq Below.
cgppytpted using the same methods for the pressure-
(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 um, in sufficient quantity to generate a
dried film thickness of 10 ym, 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



sensitive adhesive conpositions and the conparative

exanpl es descri bed below. [0093] (Preparation of

Adhesi ve Tape) The pressure-sensitive adhesive

conpositions 1 to 6 and the38ressure- sensitive

adhesi ve conpositions 11 to 13 were each applied to an
equﬂdﬁyﬁteﬂé@ymyéculmbigﬂ]e tHn syfitenidg pomaof 8Q° k) dsrthe £poxy resin,

43 %5—'9 wﬁee Fohihs %gfﬁqqfﬁ%'tyr%arv%gﬁ%f aewrf%ggis\%ﬂsui

aty t I
ChefhfllsHhetta pridioticlrdtih ot € BhAGIAMN AN B PRR vich 197,

coe’éfmchdheﬁwu&arElblsmplﬁoan &0 c empgieilos oby beaing st B\@O‘Fj 4% as the

pheBglisdretd. Ity wereh o NUcch ol ¥ Biard eafin megaestytred by
Nlpgfgg'lfhlc 29 134 e‘ﬂuﬁﬁéﬁ!aggc; roﬁéﬁn#@?ﬁ@@)‘(&hﬁ'ﬁe%@@k %arts by

sof terii ng’poi nt y resin

weipBf 5SNIC el 960 (BifanlYHaexe, Mdfhctﬁlbé(ﬁﬁfﬂ Nigp®n Unicar Co., Ltd.,
manufactured by Mtsui Chemcals Inc., a phenolic

¥ -wisidapropylttiethoaysildne) (as )silahg ¢pbRbing egents atichd2 pams, by weight

o T AR B S 1 121l B, B
orgﬁiﬁc"g‘?b% sith &M@ct‘hyi-%?oﬁﬁr Atle a8 ce mRdhasd vy %gaQﬂg the

N ppon Uni car
surfapeof aﬂtczapwnb)dlmlethpédhhkqmsilame)andrtl:lcm cﬁnqblantrg loydrolysis in a

reaﬂ%‘lggt 0 :iltNLL&"é;)%\lfg{atgé %ra?tgll]c erllaamcter Blf)f Cﬁnlils as thbey filler was

added %9&1%%{;&%& %h&&”@ﬂ’&)(fﬁi d ﬁ'ﬂﬁin ga$h§ tdstlt@nE BHRAUrE Yas further
agents, and 32 parts by weight” of Aerosil R972 (brand

mixadrfer 80 minppesisieg edepdCmill. Ltd., a silica filler with
orggﬁgc groups such as nethyl groups at the surface,
r[ c]ed by coating the surface of silica with

dimeihiy hik @bt erepshiaae28@ ?%tﬁ s wERRE UE bh REr JIVEFuIbEsi S
in a reaction vessel at 400C, average particle

contiimimgt & byoweisht gfriglmdrlh@rvlaw or slemddylamgdhgcrylate HT-860P-3
|.Qh Iovm stl r theresu
(bran)éC a?nee xano rutr?](ij Iby uagua%g\ (F[?l%l?tratéorh {1{ e%age

molbe@lds vmgﬁt 8[)0@.@5} anto0 sm@tsmww;@twr@@ddpﬂpm (brand
parts by wei ght of an acrylic rubber containing 3%Db

namge i @ﬁwquylw ghikokarGomposation. gl-granpeth yle? phen ruat@azole) as
the gnﬁgggffﬁera(tglr %ﬂg tpgggs’ulﬁgg %&&f gr“(; Cé Mré\c&ag‘ﬁ?ethg] %%I?lﬁn

aver a ecu ar weli

dea&@%@@@éldl@ﬁivﬁnﬁsmarts by wei ght of Curezol 2PZ- CN
(brand name, manufactured by Shi koku Cor porati on,
99%oet hyl - 2- phenyl i m dazol e) as

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]



the curing accelerator, and the resulting m xture was

stirred, and then vacuum deaerated, yielding a

varni sh. [0096] The varni sh was appl ied to a

rel ease-treated pol yethyl endlterephthalate film of

thi ckness 35 gm and then dried by heating at 140C for
(Examplewit @ess)t hus form ng a B-stage coating film of

t hj ckness 10 gm and_conpl eting preparation of an

adti@Rlee of Fh%?‘iheéh‘{ﬁ Bb@d wetenlagnipateflitathe adhesiye bapep
deslzlflbéch ﬁﬁ?%«fﬂlﬁ'ﬁlc /&1'3 Z@?:\T% IF&%A O i) e 'ﬁg%lgp; to 6

eno |c res ayer Is ter
andathel cohpansti ghex afiplieh d tepbx]ymgn ol Tabtent gamd thg prapestidsof these

is termed Y, then the ratio XY is
Sheﬁtsé’ée}yngﬁ‘ﬂgf'%é‘ atednsile elastic nodulus at 240 is 2.5

R/E@OQSE]OOQS] 31 (Exanples | to 6) Sanples of the
hesi've film1 were |lam nated to the adhesive tapes

defscshidyen imtievex anoplps é ghreanghh@, \dlthlthgﬂmmg/tdmmtjom@;mg sheets

PregA g e min S AR ¥ BN SRS aBF Gpeidedausing one
of tRé pwﬁﬁfe séﬁﬁ%egad}?ers?vé B@rﬁggé'iﬁbﬂéthg -6, ﬁ%gﬁ]non%ll%m%

in"the exanples 1 through the dicing/d
dlcmgmaumgs & hatasfgctopy eghxce@nbga thamieahstrength lof thel pemsun: sensitive

aahgiyEidyes” aBfoig Ganspiedip. Hecrifiehie SnarasS fegreen B¢
predsif@dei{i 00 aiRedi PM 181 aflH Gh& Qdﬁ?@s‘iﬁ@ §ay%r SekhRfRCI0S Yavorable
reduction in the peel strength of th

pickiresngess. eéns Furthermarth sgthy éhelsaﬁernngtﬂeehpngmmheng; even if

u tur ara n
the BhGRL Bt I8ieShei Gh sin 3P Sh T B RGPl ispustactory
spa¢1ﬂg&‘fan sti@Bbé tdththelbetwbéay @Ie@h%xﬂs whicfikHP dSH6ERES bbAlRg sheet
Furthernore, with these dicing/die bonding sheets,

is seijeatedsto ragdial sieichinglireaninglil@apo renaggitereef indjvidual elements

d ow ng dicing, a satisfactory spacing
dud nﬂ%’?}w Jét ai ned between el enents when the

dl[OI(DIgj/dl e bondl ng sheet s subjected to radial
stret ching, neaning_inage recognition of individual
(ComnmepgiitsEXamplesgl 81 3kup is sinple. [0100]

( %‘?%Bﬂ{r%t', Y€ sFXRHRA $e (1:01Ir18a?9[1ve examples 1 through 3, with the

dicing/die bonding sheets prepared by laminating the adhesive film 1 to an
adhesive tape produced using one of the pressure-sensitive adhesive compositions
11 to 13, irradiation following dicing does not generate a satisfactory reduction in
the peel strength of the pressure-sensitive adhesive layer, meaning the adhesive
layer is unable to be separated from the pressure-sensitive adhesive layer in some

cases, causing a dramatic fall in the element pickup success rate.



In contrast, as shown in the conparative exanples 1
h the dicing/die bonding sheets
prepared by |am nating the adhesive film1l to an
adhesi ve tape produced usi ng%one of the
pressure-sensitive adhesive conpositions 1

i riTadiati on foll owi ng dicing does not generate a
ee|l strenath of the

through 3, wt

satisfact ory r

eduction in

fhpp

1to 13,

pressure-sensitive adhesive |ayer, neaniﬁﬁaFﬂ%
adhesi ve Iayer IS unable tjo be Fepardied ffomtHe 5 6
nnnnnnn oclyval avin LN dn hacaoc

COOU ALTCO IT v ] yb Tl T N ITT AT LI,

Preﬁure Senmwa‘i’ g?%ﬁﬁtm%lp?mﬂn [ thg e| enent| pickup sudceds 6
rat e. 32 [Tabl|&dige ‘Ek!anpl e 123456 Rregsdr®e-serisi tji vé 1
ﬁ‘/gres' ?/e CONMP ORfidRIL ¢SO | 56000 7o, 8604 Feo g0 [o60 400 | 600,000 | 400,000

ecul ar
we?Hr8H 6% 000718098 d 48 00qo0ty, 0p08dHO,|00W40pD, b0 | O 120
Compound ( A) Hyde@ediveval Ue403mo6R3GL20 Agi d| 5 40 0
val uel0665400 Tg—{ C)-60-68-20-64-30-853
NareB1B1B1B1B18% (&mound (Bf# ehd®qudnti y| 1£4223-30 | -53
(parts by meicNmyeAdhesive fiBImM L1R11 {Pexll 5t BéENgt IB1 Bl
beiMERATROT e it st 92 pt+4
pressure- sen3|theﬁE%I omnrg bheating [adhes|ve | ayet 3
and at 80' C f gkPaits Ap#Figh®. 080. 09p. 110./100. 1P0. 13

AdIRERERIVE | ayer and UV ( NIZ5mm CRUp [SUECEBS rafe 1
(94 1001001.00100100100

Peel stlength between  |Prior to UV 1.0 1.3 1.5 1.2 1.5 1.4

pressure-sensitive Following heating

adhesive layer and at 80°C for 1 hour,

_ 0.08 | 009 | 011 | 0.10 | 0.12 | 0.13
adhesive layer and UV

(N/25mm)

Pickup success rate (%) 100 100 100 100 100 100

B1l: Coronate L




Bl: Coronate L 33 [Table 2] Conparative Exanple 123
Pressure-sensitive adhesi ve conpositionl11213 | odi ne
val ue0. 10. 1 Mol ecul ar wei ght 500, 0005, 000The conpound

(A) of the Conpound (A)Hydr Ryl

val ueO35exanpl e 1 was

repl aced Acid valueO6with a mxture Tg (C)-60-65
NdeBleBR Bl Conpound (B)Blend quantity 111 (parts by

welght) Adhesive filmlll Pecel strength betweenPrior to
UV1.42.02.1 pressure-sensi{ive Fol | ofPRERHESE AGPLe
adhesive Iayer and at 80' C|for1 1 %oum, 2]00. 8At T aast
1 o i laaaVaVe (‘I hl o
Pres %I W&H‘q_wpe‘( S |1 MPoIsSTOTC
?Kf%ﬁhn% cmfocgnégégg rate 8 ) 0100 %1: Coronate'l 34
CLAI MS 1. A dlbmngﬁdpe bondlnglsheetﬂéonpr|5|ng a
pressur e- sensio R Es: Ve 566867 | d0d0 2N MNSSpY&d (A) of the
| ayer for med, |in that ordef on_albase film wherein
SAMPoprEL ur o HadierH velee adhesiVe [ayé? corrﬁ?“i”%‘é‘é1 &as replaced
compound (A), [Acid value 0 6 with a mixture
Tg (°C) -60 -65
Name Bl Bl B1
Compound (B) Blend guantity ) 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, 20 0.8 At least 20
adhesive layer and UV ) ' Peeling was impossible
(N/25mm)
Pickup success rate (%) 0 10 0

B1l: Coronate L




contai ning intranol ecul ar, radiation curable

car bon-carbon double bonds with an iodine val ue of

0.5 to 20, and at Ieast_one3£onpound (B) selected from

a group consisting of polylsocyanates,

mel am ne-f or mal dehyde res gnd epoxy resins, and

sai d adhesive | ayer conprlsegﬂ n epoxy resin (a), a
phenolic resin (b) with a hydroxyl equival ent of at

| east 150 g/eq., an epoxy group-containing acrylic
coﬁodlym/ dl(ﬂd;omhmgrph&eetlcnglp‘rmmg a.pretsar&Yeinjtive ndhésiof Jayer

a“dg n Ybgaire Siat sBsediinefrsindeki ot vare bim phern "
106ai8QfRessard- 'séﬁs“i‘ﬁvé %hes@ﬁ‘éjl e?léB is86 G oBipthud ((A%)

2. The dicing/die bonding sheet according to c
Contmeng mtrangleaglsar tadiatiint ¢wnablecarbontoariwomdowsde donds with an

f 0C
iodife? TRIRE AE bl F hiSart SETETmPRG 6P ralhged ot group
cons@dtﬁig@f ﬂo ?[‘s@c?anat&@ %@l‘a&lﬁ&ﬂ%%%ig&'@%ﬁn@ and %'png resins,

conmpound is wwthin a range f 5to
and d| ci ng/ di e bondi ng sheet according to any one of
ei n _an aci

coRpBahetNs W P rmnrives P aRgaY oF o () BEPrBic Bsionfhy with 2
hydr@!xsil ogidhRnbendi RAsSRPE/RCCH E’%di%rr Ru %n@ﬁﬁlrg% acrylic

claims 1 through 4, whérein a oxyl val ue said

copad ppb (1d comprism gfrem 6. Stortehdyy Wﬂ@h‘l 5f glycidgl acryhade an

f 0.
slycB51 A4S M 5 B ub P G o Belfhy Sielpf i leas:
100 od)ca,l AT8illEr (A, aH@h duringM@eBirdtomMien a conbi ned wei ght of
said epoxy resin (a) and said phenollc resin (b) is

termed X, and a weight of said epoxy group containing

2. iagﬂv{\% 'figmﬁg/ﬁ% Xgi?cfm (sﬁ)ee cig?r{lmeio c%mﬁ ﬁ%r gt% IEIO %%Sdl e

InNTa range rom

transioditaigpshese et dduﬁFoﬁmi any ionehef a ¢hdddFom 1Hreusio c.
6, wherein said phenolic resin (b) is represented by

a general formula (I): OHi OH OH (lI) (wherein, groups

5. LTRSS o 80k AL Sy BOE5E g 1 nd 2

whetzia b diydedoal kylugsOsdid @bmbouad YA )Ga R eHin at ﬁﬂEe from 5 to 100.
cyclic alkyl group, an aral kyl group, an al kenyl
group, a hydroxyl group, an aryl group, or. a hal ogen

4, at'Pﬁ@ dfbnﬁ@’ﬁ{eeﬁ&{gniﬁ%@ﬂcétrhcggg% % 1§19 gay 0118 0§’c1§i?rgs {nthrough 3,

represen ger from
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 I 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.



8. The dicing/di e bonding sheet according to any one
of clains 1 through 7, wherein an average particle
di aneter of said filler (d) is within a range from
0.005 mtoo. | m 9. The di38ing/di e bondi ng sheet
according to any one of clainms 1 through 8, wherein

7. saiThéd dicimy/died)onidén @ sisédtiacaofdihg € anyt @ne Dieldingi heirdugh 6,
bonding sheet accordi ng one of clainms 1 through

to an
whegein s PapROLATHIR (P} lﬁgrea%énéﬂdwo@ gergra] forgppla (1):
i m dazol e.
OH OH OH
@-{Cw—@—w Hz—@——cm—ﬁj (1)
(R, Ry /m (R,

(wherein, groups R' are either identical 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).

8. The dicing/die bonding sheet according to any one of claims 1 through 7,
wherein an average particle diameter of said filler (d) is within a range from 0.005

pum to 0.1 pm.

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 c¢laims 1 through 9,

wherein said curing accelerator (e) is an imidazole.



