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SPECI FI CATI ON  ADHESI VE COMPCSI TI ON FOR OPTI CAL WAVEGUI DE, ADHESI VE
FI LM FOR OPTI CAL WAVEGUI DE AND ADHESI VE SHEET FOR OPTI CAL WAVEGUI DE

5 EACH USI NG THE SAME, AND OPTI CAL DEVI CE USI NG ANY OF THEM
BACKGROUND OF THE | NVENTI ON [ 0001] gp?cegﬁéga&ohnvention relates to
an adhesi ve conposition 10 for an optrcal ‘wavegui de, an adhesive
filmfor an optical waveguide and an adhesive sheet for an optical
wavegui de which are prepared by using the sane and an optical device

prepar e%ap%ﬁﬁ%g@.;@sﬂ@ssfmﬁ FBR! Bb$1CAR, WE%EEMBT@@@%% ngm

speed an y signal transm ssion between e roni c devices

and bet vegR it el B Gbred fvd SIgSETHEI SPRICAL ApSpRest o8

t hr ough conven WTTings 1S being restric

risein a ﬁ&%‘%f %Hﬁ“ﬁkﬁﬁ,d D! BPIB?EAL%Ev?g%”% tINg;b% BY: |
intérference an attenuation’ of signal's. In order 10 break throug
such restrictions, investigated is a technol ogy of connecting

el ectronic devices and printed wiring boards with each other 25 by

neans<gAé¢éK5UN§q5 a+ﬁ dlﬁgﬁﬁﬁﬁ Ninterconnection. [0003] 1

Adhesi ves™Tor an optical wavegui de which are used for the above
opticalddge¥connection have invol ved problens of controlling a film
thickne%s of° an adhesive layer, a handling property and a

fleXibilityif%éﬂ%.ééégktfhé%ﬁﬁfggpgéfgggs #o an adhesive composition

10 for an optical waveguide, an adhesive film for an optical
waveguide and an adhesive sheet for an optical waveguide which
are prepared by using the same and an optical device prepared

by using the above matters.

15 RELATED ART
[0002]

In high speed and high density signal transmission
between electronic devices and between printed wiring boards,
it is observed that transmission through conventional electric

20 wirings 1is being restricted in a rise in a speed and a density
due to barriers brought about by mutual interference and
attenuation of signals. In order to break through such
restrictions, investigated is a technology of connecting
electronic devices and printed wiring boards with each other

25 by means of light, so-called optical interconnection.

[0003]



5 high heat resistance and a high reliability. For exanple,

f1 uori ne-cont ai ni ng epoxy resins are proposed (refer to, for

exanpl e, a patent docunent 1) . However, they are inferior in a heat
resi stance aqw#nst soldg , and the terials gf E are a %g
that it is did4tResd¥es ol ebnRoPPEIFE W?H?gkﬁ%sw 6¢ hér’féoflsﬁ dfor €
handl e them Further, elastic noduli thereof are [ ter cured

and f| BHPYEi PPeECRhet BEETSPRNEREEPPORAYS l%gpﬂvegop%ﬁgﬁewﬁey are not
satisfactory as, adhesivyes for an optical wave ulde ! 004]

Pat ent CRRuheht1nd eaﬁaﬁ@sé PS%‘@ﬁfSSNBf 28188%? 1Bes @REaOb&ﬂq%lng

I NVENTI ON [0005] I n light of _the roblens of the conventi onal

t echni RIEP DY eReEr # b eabB%eltan Bbpeet tépn ke fr ESERSPRRFEYITOR i s
to provi de an adhesi ve conposition for an_optical waveguide in_ which
a t PandpaFentset sTedhsFahent 2Rt A QlHEaFerlééF’%tléﬁé’e BT SHABBIGe
filmfor. an optical wavegui de and an, adhesi ve sheet _for an optrcal
wavegur%Jeu%Jr "é‘?’ét%%’éb’ggeﬁpﬁ§yu§ﬁﬁgn§her§aﬁﬁoﬁ95§ﬁ*d (X8 Gﬁtr Qa| Tor
devi ce duced by using the above natters %{0006 2 Intensive
investr{kﬁWQﬁ%'r%p%%F%ﬂ b§OotHBERFedent HOWRERE or &2 év%r?eeﬂ BE§OFnin 2
finding that the groblens descri bed above can be SO|Vﬁ the

fol | owi P et #oHS Lahee 2921PRk SBLEsEnt aPHvEREI B ﬁtﬁrré';r? &e§ ege(ffP)r ahe

adhesi ve coq905|t|on for an optical wavegui de conprlslng %
epoxy resq L (b5oatQ@F|h5 é@eﬁ%fgheuég)tg control film t 1ckness

10 thereof and handle them. Further, elastic moduli thereof are
high after cured, and flexibilities thereof are inferior as
well, so that they are not satisfactory as adhesives for an
optical waveguide.

[0004]

15 Patent document 1: Japanese Patent No. 2618682

DISCLOSURE OF THE INVENTION
[(0005]
In light of the problems of the conventional techniques

20 described above, an object of the present invention is to

provide an adhesive composition for an optical waveguide in

which a transparency is consistent with a heat resistance, an

adhesive film for an optical waveguide and an adhesive sheet

for an optical waveguide which are prepared by using the same
25 and an optical device produced by using the above matters.

[0006]



hi gh nol ecul ar conpound, wherein a total light transmttance and a
light transmttance in a wavel ength of 700 to 1600 nmin a cured
matter of the adhesive conposition are 80 %or nore, 10 (2) the

Mom (1), whera s ETyaringlaFRhpeTbpt ¥ RBLAtEa BEORNE BT 2 a
LS 8 S N e L R O e RN
opt | cal SHEVBGE Acbe BB A ANEY: S ENGodR0va " BACER or L3, (inePErn a
change in a refractive_ index.of the above cured nmatter before and
after Q%ﬁ???%gl%ﬁ?n%ﬁPBepFPH% Che reflow test at a maxi num 20
T o 8! a A5G LS EDLD 0 005 L0 e adlesiug carost (i o
(3] o MELELP: B0, o181 301 B Sc0Le kb o Scheslve B aperty 20 LS
QAT SRR TS R AR CARTAC N S L
cOMPOSI 148N RLoR, PRLLER YavenUide  sccornding, (o a0 ol e AboYe 1
OBt ool avegti Se, provded e L 2padhes ve progated By wolng ihe,
Se5 2 ) o410 0RLLG8) uaveayl de aler careing ol 109,090 tires
according to the above item (1), wherein after carrying out
three times a reflow test at a maximum temperature of 265°C, a
total light transmittance and a light transmittance in a
wavelength of 700 to 1600 nm in the above cured matter are
15 80 % or more,
(3) the adhesive composition for an optical waveguide
according to the above item (1) or (2), wherein a change in a
refractive index of the above cured matter before and after
carrying out three times the reflow test at a maximum
20 temperature of 265°C falls within *£0.005,
(4) the adhesive composition for an optical waveguide
according to any of the above items (1) to (3), wherein an
evaluation score in an adhesive property of the above cured
matter which is measured by a cross-cut tape method after

25 carrying out three times the reflow test at a maximum

temperature of 265°C is 8 points or more,



.

(6) the adhesive conposition for an optical waveguide according to
any of the above itenms (1) to (5), wherein 10 assum ng that a total
mass of (a) the epoxy resin and (b) the curing agent is set to A and

that a mass._of the high nmolecular conpound is set to.B, aratio
B i o DEbatie 48hes FecilpoRandety 2osoRPuorEioR L SR AR GG cal
wavegui de according to any of the above itens gl) to (6), wherein
(a) 15 3EECEPHRY FespnYi 9fathsl rBO¥FoxFeREsiit) h&?i d a é’é‘ﬁr@rﬁrhgm a
poi nt of 50C or_ higher which is nmeasured by a ring_and ball _ nmethod,
(8) t hel ekt veerdimosrifBranee aRsspPifcal fRFeGALI®AVESNGHE ng to
any of the above itens (1) to (7), wherein (a) .20 the epoxy resin
does nRreaided withgeni efhesiye) prepagedebivvesdagpsbic ishetdvean
opti cal wavegui de accordina to any of the above itens (1) to (8),
whePei reemyost hiorudengrabedt abeve, preabRNi€diln bEERKEG Sa gy dodxy|
equi val ent of 150 g/eq or nore, 25 (10) the adhesive conposition for
an opt i ¢enevavedurdethacepEdFrad veverEidponé teremrrgyinghend A 00pP00
the curing agent 4 is a ggenol resin represented by the follow ng
For nul atimgs theobepdirgr REFh 2f B cupvatgre( Refdirs) of [P0ow8] 5
(wherein R each may be the sane or different and represents a
hydr ogefflatorg adhepbtee epmbpahthed &PKyRNgPBlpCRavWAFeTuigdel10
according to any of the above items (1) to (5), wherein
10 assuming that a total mass of (a) the epoxy resin and (b) the
curing agent is set to A and that a mass of (c) the high
molecular compound is set to B, a ratio A/B is 0.24 to 1.0,
(7) the adhesive composition for an optical waveguide
according to any of the above items (1) to (6), wherein (a)
15 the epoxy resin is a solid epoxy resin having a softening
point of 50°C or higher which is measured by a ring and ball
method,
(8) the adhesive composition for an optical waveguide
according to any of the above items (1) to (7), wherein (a)
20 the epoxy resin does not have a mutagenicity,
(9) the adhesive composition for an optical waveguide
according to any of the above items (1) to (8), wherein (b)
the curing agent is a phenol resin having a hydroxyl
equivalent of 150 g/eq or more,

25 (10) the adhesive composition for an optical waveguide

according to the above item (9), wherein (b) the curing agent



carbon atonms, a cyclic alkyl group, an aral kyl group, an al kenyl
group, a hydroxyl group, an aryl group or a halogen atom n
represents an integer of 1 to 3; and mrepresents an 10 integer of O

to 50),. (11) the adhesive_conpositian. for . an i cal equi.de )
accor di Y F PERECRbBGR It BRPLTOEN HhRePY HhEnd Ny SHEAtIST (1) :
represenﬁoeqd i)g Formula (1) has a water absorption coefficient of 2
mass % or04Q , 15 (12) the adhesive conposition for an optica
wavegui de according to any of the above itens (1) to (11), wherein
(c) thEEPFBl#ot écul ar conpound is a functional group-containing
acryl copoly 13) the adhesiye conposition for a

wavegui de 20 rdi ng e item ( t he

functi onal qopol yrg XY/

gr oup- cont ai (i oG grposigtijon for
an opti cal t he eit 3), wherein the

epoxy groudR'Jp mer contains (ﬂ‘%to 6 nmass % of
glycidyl acrylate or glycidyl nethacrylate as a raw nateri al
t her ef or[,00868] 15) the adhesi ve conposition for an optical wavegui de
according to any of the above itens (12) to (14), wherein the
f unét i ohelhe ge bPRTarEGH many eryhe comoe yorrdhfifenenki ghtl rapeeagets a
nol ecul ar wei ght of 100,000 or nore, (16) the adhesive conposition
for an lopdrcgdn wavegui delifieaccordbngntbedny lifylt ke capohaviithgnd EH2)10
to (15), wherein the
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 of 1 to 3; and m represents an

10 integer of 0 to 50),

(11) the adhesive composition for an optical waveguide
according to the above item (10), wherein the phenol resin
represented by Formula (I) has a water absorption coefficient
of 2 mass % or less,

15 (12) the adhesive composition for an optical waveguide
according to any of the above items (1) to (11), wherein (c)
the high molecular compound is a functional group-containing
acryl copolymer,

(13) the adhesive composition for an optical waveguide

20 according to the above item (12), wherein the functional

group-containing acryl copolymer is an epoxy group-containing

acryl copolymer,

(14) the adhesive composition for an optical waveguide



functional group-containing acryl copolynmer has a glass transition
tenperature of -50 to 30C, (17) the adhesive conposition for an
optical wavegui de according to any of the above itens (1) to (16),

or DTSRRI L3, fa(hofel LR 01 gt eR S e e g
Mhereln éﬁéaigfnglggryﬁnhgéghgﬁbgogBRQQQns gt% g%p%%ﬁggs %ssﬁ%)of

gr oup- cont al ni ng-acr contarnin ma

2%?;3%' a”%% 7o LR RgRCo%T o3H51080 B chrey T iRo 180 parts Ty el

of (d) %lller based on total 100 parts by mass of (a) the epoxy
resin Tt he curing agent is contained; and (d) the filler is

an nor il havi n n_av e_particle dianeter_of .25 0.01 to
5 Pf%)ttﬁe ‘gﬁﬂéét"éeg%ﬁf}&% PBn TPEr a&nogﬁtlF@gE sl o
accordl to.,an t he aho (1% ( g 0 r|5|n
e) a eler n a Si r
AFFHE R oPer 287 Eﬁ £36) TS drlt 58 doads @%%%
opticalfmaveg f acco g he _aboye gt 5) wherel %Pe (e)
curing T8akterd a‘?i‘ﬂ‘dpaﬁ% a&elaﬁ P e zSPBO R3S @21 lt &
adhesive resin c tion fo cal, wavequi de accordlng to any
of the25359%9?t%ﬂggf&§atow?%?£tmﬂe Ebh ?89 °fh Eﬁrlng agent is a
phenol gﬁg gﬁ ﬂeSln curlng £ % % t he nmol _ecul,
Compountt ¥5 &% fiok PP BFTgbBHd 6 BnPRERFAG HoF Gt CBnal
or gyp and having & el ght -AYRLage .0} ecuLar ue %ht (@%5)109529259" the
functional group-containing acryl copolymer has a glass
transition temperature of -50 to 30°C,
(17) the adhesive composition for an optical waveguide
according to any of the above items (1) to (16), further
15 comprising (d) a filler,
(18) the adhesive composition for an optical waveguide
according to any of the above item (17), wherein (c) the high
molecular compound 1is the epoxy group-containing acryl
copolymer containing 1.5 to 2.5 mass % of glycidyl acrylate or
20 glycidyl methacrylate and having a weight average molecular
weight of 100,000 or more; 1 to 50 parts by mass of (d) the
filler based on total 100 parts by mass of (a) the epoxy resin
and (b) the curing agent is contained; and (d) the filler is
an inorganic filler having an average particle diameter of
25 0.01 to 0.1 um,

(19) the adhesive composition for an optical waveguide



conposition further conprises (f) a photoreactive nononer in which a
cured matter thereof obtained by irradiation with a W ray has Tg of
250C or higher and (g) a photoinitiator 15 generating a base and a

radical by irradiation with _a Wray having vel th of 200 to
450 nm?@ é%ﬁd%ﬁ% gahégyv8%rEgﬁna%8§ﬁo§%?98n(33?%§h(§%SVC U hE\regui de
according to, the above iten1521), wherein (c) the high nolecular
conpourfeP®oht 31 RPngea RuRBELBAaPCGREGH2AHANEFERE/a 20 wei ght aver age
nol ecul ar wei ght of 100,000 or nore is a glycidyl group-cantaining
(et h) ac$Yl EBRORGHBEI¥BNEAMRPAGTECR TP 6TuPRY Lrdds e edVdidfci dy
group-containing repetitive unit, (23) the adhesive resin |
conposi 2GR EERT aho ophecaboway é§amdd L Fde cWREITRE ™ Shend edb&GFe iM% m
(21) or (22), conprising 5 to 250 25 parts by mass of (a) the epoxy
resbn, 3¢olapdtpagt 39pPtmassanofinifdpzphe FREPONSSet i ve nonomer in
which a cured matter 7 thereof obtained by irradiation wiith a UV ray
has Tg bflbsbee adhapgHer rafdnocompPes2Gipar £orh@rnmeed ice L yrvieallde
photoi nitiator generating a base and a radical by irradiation wth a
W ray 3FCcooding 2goanh ehchhperboye paems By )nk&s (of 5 Wheredme (Kilgh
mol ecul ar conpound contai ning a functional group and having a weight
aver ageth®| @eting s8epht 16f 210DeDOd bRsSengPeXAnd e3P CSILRY @FLtie
phenol base epoxy resin curing agent in a range in_which an
equi val enx theibigh mopREHLAFcCORparRBLY L SgRolp INoMeRE CERa Yy CORPIHIGY
the above epoxy resinis 10 0.5 to 1.5, (24) an adhesive filmfor an
opttPcalcomivabine prépafkdonyl gsPHPngNEhBagdngspy¥edemfosivieiraye
according to the above itens

molecular weight of 100,000 or more; and the adhesive

composition further comprises (f) a photoreactive monomer in
which a cured matter thereof obtained by irradiation with a UV
ray has Tg of 250°C or higher and (g) a photoinitiator

15 generating a base and a radical by irradiation with a UV ray
having a wavelength of 200 to 450 nm,
(22) the adhesive resin composition for an optical waveguide
according to the above item (21), wherein (c) the high
molecular compound containing a functional group and having a

20 welght average molecular weight of 100,000 or more is a
glycidyl group-containing (meth)acryl copolymer containing 0.5
to 6 % by mass of a glycidyl group-containing repetitive unit,
(23) the adhesive resin composition for an optical waveguide
according to the above item (21) or (22), comprising 5 to 250

25 parts by mass of (a) the epoxy resin, 5 to 100 parts by mass

of (f) the photoreactive monomer in which a cured matter



(1) to (20) into a filmform (25) an adhesive sheet for an optical
wavegui de conprising the 15 adhesive resin conposition for an
optical wavegui de according to any of the above itens (21) to (23)

q . al _ | . .
and a St%'t‘?é’?ééf“QbP?ggfed”%&\e/g'r%iaéig%%lt(oﬁ@wﬁ% %ﬁwaﬁ‘af%"éscer roePaz;%dr*c

by adhefi'hig-an op _ gui the adhesi ve “conposition
adnosi vt 1t ebr 48 Bt 8 2ebRE ras A Rea oy (I above i tem
2 LTS L TSR, . BT 0
" ot rhbhar ety SaHdSR AOG: TPedrlt Sea st Berandd FE Y i G, T
Whi G ot & pFBBaR AR DYOGBE R EnE TR O B 0 Gy A 1 s 978 2P
s 8 ERoaRe LEhTi B SBhomaEEA A A G tw g e CTaddi D 4
of the present .invention., 10Q. Fi 2 _is _a.cross-sectional .schematic
dr awi nghSTEWFTY SOTHEERGEST AP ULB oPNERE ladRee FEOFY st T hE prtent
Ve SR o, SHAIPL S o120 ot Legl device e eln (ah e 0
hydroxyl group to one epoxy group of the above epoxy resin is
10 0.5 to 1.5,
(24) an adhesive film for an optical waveguide prepared by
forming the adhesive composition according to the above items
(1) to (20) into a film form,
(25) an adhesive sheet for an optical waveguide comprising the
15 adhesive resin composition for an optical waveguide according
to any of the above items (21) to (23) and a supporting base
material and
(26) an optical device prepared by adhering an optical
waveguide with the adhesive composition for an optical
20 waveguide according to the above item (1) or (23), the
adhesive film for an optical waveguide according to the above
item (24) or the adhesive sheet according to the above item
(25).
[0009]

25 According to the present invention, capable of being

provided are an adhesive composition for an optical waveguide



the adhesive film (b) peeling a supporting base material and 15 (c)
adhesion. Fig. 3 is a cross-sectional schematic drawi ng show ng the
adhesi ve sheet of the present invention Fig. 4 is a cross-sectional
schemati c dramnn a hod for use of the_adhesive sheet of
the prddehen | e (¢t PO0LeDE Tnadonaoberarbey: 2 Goteah Lpnitgnce,  an
wherein are drawi n s for ex Ialnlng the respectiyve steps
of (a) %‘5@%&%1’@ f+he &8RedPve §H€ét1 W@% ﬁﬁ’g’reﬁ

material and (c), adhesion. Fig. 5.is a cross sectlonal schenatlc

dr awi ngt Sho ngP icag HéYﬁSHlﬁSrWﬁééhoﬁrﬁh@ré@ﬁé§ﬁv@ysWéé@gbﬁhﬁhéame
present invention_ and one exanple of an optical device, wherein (a)
to (d) ah@ oBtiFahi Ag¥ieefF BYpHERAPN§hEhabPEsSpEStitedSst eps of (a)
sticking the adhesive sheet, (b) dicing an optical wavegui de, (c)
peePing a supporting base naterial and (d) adhering onto an

adherend. 5 Fi IS a cross-sectional schematic drawi ng show ng one
exanplGB%EEEt%gEL$%AT5@H§a9¢n§HEnD86WﬂH§§ wavegui de, wherein (a) to
(f) are drawi ngs for explaining the respective steps of (a) curing a
| ower clE@FiGly 1ayer, (b) laninating a resin film for formng a core
| ayer, (c) exposure, (d) devel oping, i 10 |l am nating and curing a
resin filmfdfiqorhihg @ncn%érse@ta@aa gsFageptafddrpyipgeshayiag the
base material film Fi 7 is a tenperature profile of a reflow test
mhichi@ﬁhQ%%XEf6%1@v@?u5h?n@r?ﬁ@nﬁdhé§ﬁﬂ§lpnlntand t he adhesive

sheet of the present invention.
10 Fig. 2 is a cross-sectional schematic drawing showing a

method for use of the adhesive film of the present invention
and one example of an optical device, wherein (a) to (c) are
drawings for explaining the respective steps of (a) sticking
the adhesive film, (b) peeling a supporting base material and
15 (c) adhesion.
Fig. 3 is a cross-sectional schematic drawing showing the
adhesive sheet of the present invention.
Fig. 4 is a cross-sectional schematic drawing showing a
method for use of the adhesive sheet of the present invention
20 and one example of an optical device, wherein (a) to (c) are
drawings for explaining the respective steps of (a) sticking
the adhesive sheet, (b) peeling a supporting base material and
(c) adhesion.
Fig. 5 is a cross-sectional schematic drawing showing a
25 method for use of the adhesive sheet of the present invention

and one example of an optical device, wherein (a) to (d) are



15 Fig. 8 is a light transmttance of an adhesive film prepared in
Exanple 1-A in a wavel ength of 700 to 1600 nm before and after
reflow Fig. 9is alight transmttance of an adhesi ve sheet

repared in, Exanple 1-B.in a wayel ength of .700 to 160Q nm, 2Q .bef.ore
e ot (AT S SvFOF: §¥B18 pang FRen e CoPSRtive SeBSoP barl S tditfd 1o
sheet repared |n Exanple 2-B in a wavel ength of 700 ta 1600 nm

bef ore ‘gl?ﬁip%‘ﬁ}?%?l?’%f F]aagt% (BXPEANAREORO PP w[a(Y@EiJ]ldlﬁ) 1(:Cr5

Adhesive layer 1': Pressure-sensitive adhesive |ayer 2. Supportin
filmorP& 9t ? ngUBRSELiBPePraP M3tepigtelnvddi PRRSTAN I \éi
film 4': Adhesive sheet 11: Optical waveguide 21: Adherend nenber
31, 38:2%RE*RAterial films (for a cladding |ayer) 10 32: Lower

cl addi ng | ayer, 33: Core layer 34: Base material film (for fornin% a
coré part) §§%JPH%tb%a%kC§%$SCE?€tb%PPérﬁcﬁsméﬁ%cuﬁﬁéW189a§HPWd g one

| ayer 40: tical device , , . .
example of steps for preparing an optical waveguide, wherein

(a) to (f) are drawings for explaining the respective steps of
(a) curing a lower cladding layer, (b) laminating a resin film
for forming a core layer, (c) exposure, (d) developing, (e)

10 laminating and curing a resin film for forming an upper
cladding layer and (f) peeling a base material film.

Fig. 7 is a temperature profile of a reflow test which is
used for evaluating the adhesive film and the adhesive sheet
of the present invention.

15 Fig. 8 i1s a light transmittance of an adhesive film
prepared in Example 1-A in a wavelength of 700 to 1600 nm
before and after reflow.

Fig. 9 is a light transmittance of an adhesive sheet
prepared in Example 1~-B in a wavelength of 700 to 1600 nm

20 before and after reflow.

Fig. 10 is a light transmittance of an adhesive sheet
prepared in Example 2-B in a wavelength of 700 to 1600 nm

before and after reflow.

25 EXPLANATION of CODES

[0011]

10



Al

BEST MODE FOR CARRYI NG QUT THE I NVENTION [0012] 20 The adhesive
conposition of the present invention for an optical wavegui de
(hereinafter referred to merely as the adhesive conposition) is

h t th [ b) th [
Cc arace¥|( éh$% %Ig%ygkng (a) e epoxy resin, (b) e curing

agent and nol ecul ar conpound mhereln a total |ight
transmttange and a_ 25 transm.tta in a wavel ength of 700 to
1600 nmiih &t &0 REe ﬁﬁﬁFéFlXF ?ﬁ CSdNEsi 9¥e50np05|t|on are 80 % or
nor e, QF the 11 adhef ¥e film of tF 5 gsent Event Lon for an

opti cal He' et trRaPt ePUPBPEFBE PBSfel'8F§T48 t he adhesive

film is characterjzed_by form ng the above adhesive conposition

into a 7 MEYreRt BV%uftﬁﬁ t he adhesive conposition of the present

|nvent|o co a phenol base epoxy resin curing agent as the
onen €ﬁ¥ %§i§) nmol ecul ar conpound contai ning functi onal

group a h a we aver age nol ecul ar wei ght of 100, 000 or
by eﬁ%%%%b}ﬁ%nthg‘f:% | |

nore as and it may further 10 conprise (f) a
photore ctlve nonpmner mglch a cured matter thereof obtained by

i rradi atf or°RFtH2 V@Yﬁguﬁ § Tg of 250C or higher and (g) a

phot oi nj tlg%%q%g ratlng a base and a radical by irradiation with a
Wr ay & FrPFhe adheS|ve sheet of the present i nvention

is characterj ;ed 15 congi 8% above agag3|v osition and
a suppotti : NB?E?Fé %6 8] HeapFe§ nﬁn n shall be
equained belom1|n further
0 32: Lower cladding layer
33: Core layer
34: Base material film (for forming a core part)
35: Photomask
36: Core pattern
15 37: Upper cladding layer

40: Optical device

BEST MODE FOR CARRYING OUT THE INVENTION
[0012]

20 The adhesive composition of the present invention for an
optical waveguide (hereinafter referred to merely as the
adhesive composition) is characterized by comprising (a) the
epoxy resin, (b) the curing agent and (c) the high molecular
compound, wherein a total light transmittance and a light

25 transmittance in a wavelength of 700 to 1600 nm in a cured

matter of the adhesive composition are 80 % or more, and the

11



details. 20 In the cured matter of the adhesive conposition of the
present invention, a total light transmttance and a |ight
transmttance in a wavel ength of 700 to 1600 nmare 80 % or nore,
and the_Light transmttance described _aboye after _carryi.ng . out three
lires APRFF YR | BLERaP Ta R PREReDs dBRRrart: do5r “SoEE T EH) of er ably
80 %or nore.. | f the abov | ight. transm ttances are 80 % or nore,
the sattaYsgibiy 1DSrerRaRtaa: REFICER BE HERGIVans (hir SER5 Y ead
free ref|ow process can be applied, so that an applyjng .range of the
adhesi v%ﬂcfbhpg%i FFBﬁaESHrBéegxEé(ndf@éﬂ“lﬁrgor’?%tehétg\ﬂ"p hetbiVoscr | bed
above, the above light transmttances are nore 5 preferably 81 % or
nore, fERRRRFLIpteretAbPy2831do OfBre and particularly preferably 85
% or nore. The light transm ttance is the total Iight transmttance
andSt he |i ghtF4r R t tRfceINeRIYCWaoBPRAGEROBf 005 C0PEES6 M and
can be measured by a nethod described in the exanples. In an optical
10 i nt etRGAMEERR OR2Y| GSBPE LRV AN & RV BRERGERCSY 5610 CHIORhAIHTe
wi dely investigated as a |ight source, and a lLight transmttance in
a near 3f 3P ecPFRYNBAL| KB uaPAg 2t Ré IRHBPL eCldPel SRgPRURS containing
particularly inportant. The reflow test at a maxi num tenperature of
265C|ﬂ£#ﬁ§%%@%%ﬂ gFeePsandehaVéPlofy Y51088t AVEFATEd NG CHtar welght
conditions according to | PC) JEDEC J- STD- 020B. [0014)  In the cured
matt er of %%%'%%9e%¥v%°E8nﬁésFPFOHOBPOPﬁét (c),” and "it may further

10 comprise (f) a photoreactive monomer in which a cured matter
thereof obtained by irradiation with a UV ray has Tg of 250°C
or higher and (g) a photoinitiator generating a base and a
radical by irradiation with a UV ray of 200 to 450 nm. The
adhesive sheet of the present invention is characterized by

15 comprising the above adhesive composition and a supporting
base material.

[0013]
The present invention shall be explained below in further
details.

20 In the cured matter of the adhesive composition of the
present invention, a total light transmittance and a light
transmittance in a wavelength of 700 to 1600 nm are 80 % or
more, and the light transmittance described above after
carrying out three times a reflow test at a maximum

25 temperature of 265°C is preferably 80 % or more. If the above

light transmittances are 80 % or more, the satisfactory

12
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present invention, a change in a refractive index before and 20 after
carrying out three tines the reflow test at a maxi num tenperature of
265C falls preferably within 0.005. If a change in the refractive
index falls in the above ra ,, the optical stability can be

secur ed: THMPEHRTEY orent RE PB4l 1 PBE CPEFFORTRr GodSadh Ak Be BaiHOMed,
so that an applying range_of 25 the adhesive conposition c ”HEF
expand&it O DHn ¢ h Q?eﬂgﬁih?d'dé@cFPBédaQbBPB}Y& Gh&RGES Rt hee
refractive index falls nmpre 13 preferably within 0,003, further

pr ef er AARLH Thi FOBPRDILLOFhEaPePPaBEPFBIPAdex EAR bRenB4sHPeYR by a
met hod described in the exangles. [0015% 51n the cured matter of

t he adHiRiGelRefpaReYeontBe BReveplégbht TraARERLItSANCES &F& TREion
score in an adhesive property which is nmeasured by a cross-cut tape
net Rod RiFeeraRlyyBhg® ohtmeheeefurfBsTt RECLEFRBWYt €St BaPTalRER RHS
tenperature of 265C is preferably 8 points or nore, If the above
eval uatRdht1oukeBle PEe8epabhls8er SnbreMorRe sBR¢sihghbr jragpesfiance
property can be held, and therefore the | ead free refl ow process can
be appl§ eehe skotaht L aghbpprynagithagecopnthehgdhéshfe teamsadittiosse
can be expanded. Fromthe viemgoint descri bed above, the eval uation
score oOff thevauhkangeh ppbpéPPytrslABPenpr ahdr gpRybe1Beagussidnty. aThe
cross-cut tape nethod neans a test nmethod for an adhesive property
whi ch iRetehed i drsenibedcbrding e¥anpsesks4bp.an oprbicaln the cured

matter of the adhesive conposition of the
10 interconnection, lasers having a wavelength of 850 to 1300 nm

are widely investigated as a light source, and a light
transmittance in a near infrared region including the above
wavelength is particularly important. The reflow test at a
maximum temperature of 265°C means a lead free solder reflow
15 test carried out on conditions according to IPC/JEDEC J-STD-
020B.
[0014]
In the cured matter of the adhesive composition of the
present invention, a change in a refractive index before and
20 after carrying out three times the reflow test at a maximum
temperature of 265°C falls preferably within *0.005. If a
change in the refractive index falls in the above range, the
optical stability can be secured, and therefore the lead free
reflow process can be applied, so that an applying range of
25 the adhesive composition can be expanded. From the viewpoint

described above, a change in the refractive index falls more

13
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20 present invention, in a dynam c bendi ng endurance test of an
optical wavegui de provi ded with an adhesive prepared by using the
adhesi ve conposition described above, nechanical breakage 1is

pref erably not gene[ated qn the optical waveguide after . carryi out
100, 000P¥¢FesaPhE WéhBiiAgTt <03 HuktheaiRFel o5k by tstBER 55N Y-
mechani cal breakage is not generated on the optical wavegui de, ,
stabl e Bpeieafrachh¥ni $6d6% €an be mgasuedd by gulmedherd dasaigdhsst ilod
of tinme, and the adhesive conposition can be applied to al ways
nmovabl etparexampEdsas, for exanple, hinge parts of portable phones.
In order to reduce a size of equipnents, no nmechanical breakage is
requi redl@@dlde generated 5 on optical wavegui des even at a smaller
curvature radius, and fromthis point of view, nmechanical breakage

i s Aot generatedthatcaredrpatters eAdibs aflhasigepremppghity o g the
further preferably 2 nm The nmechani cal breakage can be confirmed by
obser vaiepemhdenvantagni f ghngvgluesion gcwirer d&cape aghafiitve property
eyes. In this regard, the optical waveguide shall not specifically
be restWhicdiasneangrad by eortesisscutahgpessiethod Bifaeghiosgrying
reflection, refraction, anplification and attenuation of |ight, and
it is uwalthreentineat tbef remlawlsessr ethavimagiaunm Fempemadstiey L

i ndex and a cladding having a |ow refractive index which covers the
core. |26%he b3 egeaterahiEndi painaspokymereopt I Eathenseguedevhaupihgon
flexibility is suitably used fromthe viewpoint that an optical ‘
wavégui sleordavs ng poihesgi brl npyecabhbe sptoddeedory0 apfb@sijve property

can be held, and therefore the lead free reflow process can be
applied, so that an applying range of the adhesive composition
can be expanded. From the viewpoint described above, the
evaluation score of the adhesive property is more preferably
15 10 points. The cross-cut tape method means a test method for
an adhesive property which is carried out according to JIS-
K5400.
[0016]
In the cured matter of the adhesive composition of the
20 present invention, in a dynamic bending endurance test of an
optical waveguide provided with an adhesive prepared by using
the adhesive composition described above, mechanical breakage
is preferably not generated on the optical waveguide after
carrying out 100,000 times the bending test at a curvature
25 radius of 5 mm. If mechanical breakage is not generated on the

optical waveguide, stable optical transmission can be carried

14



The respective conponents shall nore specifically be explained

bel ow. The epoxy resin (a) used in the present invention shall not
specifically be restricted as long as it is cured to 25 exhibit an
adhesive action. An epoxy resin which is difunctjional or higher and
whi ch Rt 0¥RF e2ul @RIwBREhPdoPE timEr efBAabRP PESSSLYEN COHFDS
preferably | ess than 3000 can be used. Capable of being used are,
for examlebedapphtefohal alvpyRympEapas @ééﬁ8a§U§bsgﬁen?¥|orAecW@ler
epoxy resins, bisphenol F type epoxy resins and the |ike, novol ac
type epokyde eB@ants5ofuphrbsbpRenbPnasvol Bz ey@er epoxyeflesens, séresof
novol ac type epoxy resins and the like. Further, conventionally
known ep@xypmerssnsneushchanpobyf bneekeaal ieporguigsidndo et geseyelted
cont ai ni ng epoxy resins and the |ike can be applied as well. [0018)
10 EBapabh eoptidpel ngavegdidsst h¥enbeteaepbry lessichs vataref gradigsamaing,
commerci ally avail abl e epoxy resins including bisphenol A type epoxy
resi ns Bteh BRisppbne g§07Viepi kseehgnicalEpirkekaegg2ss Btk gieaegared
Epi kot e 828, Epi kote 834, Epi kote 1001, Epi kote 1002, Epi kote 1003,
Epi kot @1 055cuEpakere 18d4us16fEpPket predosAblYER kow e fUOTRerEpi kot e
1009, Epi kote 1003F and Epi kote 1004F (trade names, nmanufactured by
Japan Bpoxferesins? @o., Thal.necDERG3D,bDERK30d , cOERS6don DERNEE 1LY
DER- 662, DER- 663U, DER-664, DER-664U, DER-667, DER-642U, DER-672U,
DER- 673M<r DER @B 8undedr DERn§G01 fyindeghases prmantfiacogcepehy rTwé tR0
Dow Chem cal Conpany), YD8125 and YD8170 (trade nanmes, manufactured
by 1Tohteyd@sei Co., Ltd.) and the |ike, bisphenol

In this regard, the optical waveguide shall not
specifically be restricted as long as it controls transmission,
branching, reflection, refraction, amplification and
attenuation of light, and it is usually constituted from a

15 core having a high refractive index and a cladding having a
low refractive index which covers the core. In the present
invention, a polymer optical waveguide having a flexibility is
suitably used from the viewpoint that an optical waveguide
having a flexibility can be produced.

20 [0017]

The respective components shall more specifically be
explained below.

The epoxy resin (a) used in the present invention shall
not specifically be restricted as long as it is cured to

25 exhibit an adhesive action. An epoxy resin which is

difunctional or higher and which has a molecular weight of

15



F type epoxy resins such as YDF-2004 (trade nane, manufactured by
Tohto Kasei Co., Ltd.) and the |ike, phenol novolac type epoxy
resins such as Epi kote 152 and Epikote 154 (trade names,
manuf act ured by Japan Epoxy Resins Lt PPN- 201 (tra nane,
manuf acﬁf{ﬁ%er%%/ gﬁéﬁ EB?ékéséB mer& pre aﬁﬁgf (esgdé afe%f%’ carl
manuf act ured by The Dow Cheni cal Co any) and the |ike, cresol
novol ad® ypEe@dpoXsARaR} ok kel Bg %ﬁe@o@éeasé%sefemeaer fafpnctional
manuf actured by Japan Epoxy Resins Co., Ltd.), Araldite ECN1273,
Ar al di tPECNIDSDIBRASAERI 8Pt B1EERERIY At CXBE SRAEY, I'SSHESuf
Ci ba Specialty Chem cals K K), YDCN-701, YDCN- 702, YDCN- 703 and
YDCN- 704 T{YE%d@%&M§eShﬁﬁuﬁa@t thed lweToﬁPHOlﬁéEsélypéo epopyd resins
ECCN- 1025, ECCN-103S, EOCCN-104S, ECCN-1012, EOCN-1020, EOCN-1025 and
EOCR- 108237c1qtaedehﬁe%snomﬂaaﬁaévneeepow Nﬁﬁp@ﬁ K&ﬁ@t@@lcepyoma& type
ESCN- 195X, ESCN-200L and ESCN- 220 10 (trade nanes, manufactured by
5umtorﬁpmrﬁe%\m@:oandl_tae)lahe t Fer thewe, @@Wmm@nehw Kpow) epoxy
resins such as Epon 1031S, Epikote 1032H60 and Epi kote 157S70 (trade
nanes, wewwedasbyowﬁencEp@nleeepﬁy Ccesinsy dhetemoglydilte 0163
(trade name, manufactured by G ba Specialty Chemi cals K K), Denacol
EX- 611, cqrstajerware@lemmnesmﬁaebﬁ e6ldBe Denabel apPxlée? apemwgddl.
EX- 512, Denacol EX-521, Denacol EX-421, Denacol EX-411 and Denacol
EX- 321 (tOrCéche? names, manufactured by Japan Nagase Kasei Co., Ltd.),
EPPN 501H and EPPN 502H (trade nanes, nmanufactured by N ppon Kayaku
Col0 Ltd.), &dpadtepet el?ﬁ)klygZ@Sﬁ?@s&ﬁstl@@cﬁba'seEppkbyereelln@t pigde for
nane, manufactured by Japan Epoxy Resins Co., Ltd.), YH 434 (trade
name, redaiRet uredubgrciohiy Kusélalbbe, epody) reFEMRADNK Ladd NPETRAD- C
trade nanes,
( bisphenol A type epoxy resins such as Epikote 807, Epikote 815,

Epikote 825, Epikote 827, Epikote 828, Epikote 834, Epikote
1001, Epikote 1002, Epikote 1003, Epikote 1055, Epikote 1004,
15 Epikote 1004AF, Epikote 1007, Epikote 1009, Epikote 1003F and
Epikote 1004F (trade names, manufactured by Japan Epoxy Resins
Co., Ltd.), DER-330, DER-301, DER-361, DER-661, DER-662, DER-
663U, DER-664, DER-664U, DER-667, DER-642U, DER-672U, DER-
673MF, DER-668 and DER-669 (trade names, manufactured by The
20 Dow Chemical Company), YD8125 and YD8170 (trade names,
manufactured by Tohto Kasei Co., Ltd.) and the like, bisphenol
F type epoxy resins such as YDF-2004 (trade name, manufactured
by Tohto Kasei Co., Ltd.) and the like, phenol novolac type
epoxy resins such as Epikote 152 and Epikote 154 (trade names,
25 manufactured by Japan Epoxy Resins Co., Ltd.), EPPN-201 (trade

name, manufactured by Nippon Kayaku Co., Ltd.), DEN 438 (trade
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manuf actured by M tsubishi Gas Chem cal Conpany, Inc.), ELM 120
(trade nane, manufactured by Sumitono Chemical Co., Ltd.) 25 and the
|l i ke, heterocycl e- containing epoxy resins such as Araldite PT801

(trade nane, nmanu ure | ba_Spe ty .17 Chemnicals

Che o | Kl BRTUGaFFUrERoRy e, RoVeGoRTiEa ehompary ansbsate Tike,
ERL4221 and ERL4206 trade nanes, manufact red b k%;on Eﬁ{blde
Cbrpord%?%ﬂ? anavehec| Fikee ?H@XYa58§én§p§%§ r @S A dltgreete
or in conbination of two nor e _Ki nds _t her eof . [OOtéL In the .
presentn¢%%en@?%%faﬁﬁu§56x9yré@PﬁnwﬁP@ﬁyl§e§l§§lﬁ@ rmettcer rafrGedghhte
tenperature éZS?& and which has a softening point of 50C or gher
nmeasur EECHY2 A3 r | hga hAdtBaFCNABRoaNEsAre lddég ERNE 29 0 ddHEdsen nemes,
preferably 20 mass % or nore, nore preferably 40 mass % or nore and
fur ﬁhermil)rﬁléféﬁi’é%lf?d6]9Yrrﬁé§a%gpéﬁlﬁélté’ 68684 con St Ke Ko "@Bpohdf - RGN~
fromthe viewoint of a heat resistance. The above epoxy resin

i ncl udes02f o¥D@NanPP eangdi EPRENJP A (tr8dey pamesox Parsdiaed U nsds sive deih to

type epoxy resins, bisphenol S type epoxy resins, alicyclic epoxy
resi ns,Kaf¢bha®i c Eh@i h E@@Ny198§vngocﬁhiﬁéﬁrn@@@NﬁéoﬂﬁpeE65@£§012r

resins, cresol novol ac gge epoxy resins, bisphenol A novolac type
epoxy rEQENsL02@i gEQeNd} P26t hadi EPEN-48RPohaadsf nelgenslanufactured
di gl ycidyl 20 etherified conpounds of napht hal enedi ol , di gl yci dyl

et heri fRedNipRemotadakef Cphenbtd dl5595ré95xetEéﬁﬂfﬁ@@lc@@§0@§§§7%20

al cohol s and al kyl -substituted matters, halides and hydrogenated
pr d8uct - TAde Heameoy enepwpaghusedThey SHay tbeoySagmical Co., Ltd.) and

the like, polyfunctional epoxy resins such as Epon 1031S,
Epikote 1032H60 and Epikote 157570 (trade names, manufactured
by Japan Epoxy Resins Co., Ltd.), Araldite 0163 (trade name,
manufactured by Ciba Specialty Chemicals K.K), Denacol EX-611,

15 Denacol EX-614, Denacol EX-614B, Denacol EX-622, Denacol EX-
512, Denacol EX-521, Denacol EX-421, Denacol EX-411 and
Denacol EX-321 (trade names, manufactured by Japan Nagase
Kasei Co., Ltd.), EPPN 501H and EPPN 502H (trade names,
manufactured by Nippon Kayaku Co., Ltd.), amine type epoxy

20 resins such as Epikote 604 (trade name, manufactured by Japan
Epoxy Resins Co., Ltd.), YH-434 (trade name, manufactured by
Tohto Kasei Co., Ltd.), TETRAD-X and TETRAD~-C (trade names,
manufactured by Mitsubishi Gas Chemical Company, Inc.), ELM-
120 (trade name, manufactured by Sumitomo Chemical Co., Ltd.)

25 and the like, heterocycle-containing epoxy resins such as

Araldite PT801 (trade name, manufactured by Ciba Specialty
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al one or in conbination of two or nore kinds thereof, and 25
conponents other than the epoxy resins nmay be contained as
inpurities. A conbination of epoxy resins having a large 18

I I i ght f i t. of .50C h d
Tosi e Chembedlt R0R) FaRanEES 194R0aRG, L e Tee FotY dadipe Bich a5
and a rubber_is lar s less liable to conpati bl e, and t herefore
t hey af%h%ﬁ%?%ra%?@gggéd ER§4?8626PdTﬁ§Lg§8§yn&é@bﬁ DEM5Saf er abl y

i nconpatible, as described later, with the high nolecul ar conpound
and mhéﬁ@@@éﬁ%ﬁuﬁﬁgebykpﬁé§no§aFﬁéd§p€9§pPé§¢ﬁ§nérénﬁ%éﬁmiﬁ- ke. "The
conmbi nation, a mxture thereof is preferably inconpatible wth the
hi gh noARRYE a#PABY cBAPSDAICAThEEC BFBE PBPESeBEX ) I €SI NRdyi O 0 two
contained in the above m xture. For exanple, when an epoxy resin
YDCR 703 WiPEh kkBdsatBereedi-ng point of 50C or higher and which is
inconpatible by itself is combined with an epoxy resin Epi kote 828
whi ch halP® 3bf t eni ng point of |ower than 50C and which 15 |s
inconpatible by itself, an epoxy resin mxture obtained by

themin a masHEl ridhe PBesant bnyention;oapeehpsy rPABPARLCH éS Foes_»i]ld
The curing agent (b) used in the present invention shall 20 not

speci f iR F§T bt r EeoR| EerBeHAGUESN (B8 GdeandswhRoRy A9si B 684 teli@dt he
epoxy resins. The above curing agent includes, for exanple,

pol yf urkeinhaef phenel er hibhes, mpasuseel by eoﬁp@ané@d Reild method is
anhydri des, organic phosphorus conpounds and halides thereof,

Q

p0I19am1d-°e%d ol g sprepdetionopbnPreffrablydé0 mass % or more, more

preferably 40 mass % or more and further preferably 60 mass %
or more based on the whole epoxy resin from the viewpoint of a
heat resistance.
The above epoxy resin includes, for example, bisphenocl A

15 type epoxy resins, bisphenol F type epoxy resins, bisphenol S
type epoxy resins, alicyclic epoxy resins, aliphatic chain
epoxy resins, phenol novolac type epoxy resins, cresol novolac
type epoxy resins, bisphenol A novolac type epoxy resins,
diglycidyl etherified compounds of biphenol, diglycidyl

20 etherified compounds of naphthalenediol, diglycidyl etherified
compounds of phenols, diglycidyl etherified compounds of
alcohols and alkyl-substituted matters, halides and
hydrogenated products of the above compounds. They may be used
alone or in combination of two or more kinds thereof, and

25 components other than the epoxy resins may be contained as

impurities. A combination of epoxy resins having a large

18



25 and the like. [0022] 19 The exanples of the polyfunctional phenols
i'nclude hydroquinone, resorcinol and catechol which are nonocyclic
di functional phenols; bisphenol A, bisphenol F, bisphenol S,
napht hal enedi ol s, bi phenol s and hal i des and al kyl -substituted 5

mat t er 1 hegebdr vie EBhEr angoby 6pEltea 10t préfitord] S9héndrs highar mad

t hey include phenol resins such as phenol novolac resins which are
pol ycoreleprsnt Fonipsodicvbich ehdidiferencghémoles pailelr idlvdéptgesen an
resol e resins, bisphenol A novolac resins, cresol novol ac resins and
the |i kepo®y efesirdapdenokubberedisn lergiend sadests Whiabid earte be
commercially avail able include, for exanple, Phenolite LF2882,

Phenol i cemp#2822e, PardotheeeTDre208ey Rirenpirietferdbl¥lagedRhenolite
VH4150 and Phenolite VH4170 (trade names, nanufactured by Dai ni ppon
I nk5& ChEm@Z@l s Inc.). [0023] 15 A phenol resin having a hydroxyl
equi val ent of 150 g/eq or nore is preferably used as the curing
agent (b) . ThHee sdwey phehnl iseprafshablynonhceppeifibdel | psbdescribed
restricted as long as it has the value descri bed above, and the
resin ofatenpwvelitlc thgpkigh molesullert ypaposnpl ebadabhenuged et amese
of an 20 excellent noisture resistance reliability. The specific
exanpl ekinid4 hef phlemoéporgi nedéssr albeduabdvén icombuded,iohor aexdmtiuee a
phenol resin represented by the following Formula (1): [0024] 25

[ For multth&teof is preferably incompatible with the high molecular

10 compound. The compatible epoxy resins may be contained in the
above mixture. For example, when an epoxy resin YDCN 703 which
has a softening point of 50°C or higher and which is
incompatible by itself is combined with an epoxy resin Epikote
828 which has a softening point of lower than 50°C and which

15 is incompatible by itself, an epoxy resin mixture obtained by
mixing them in a mass ratio of 1 : 0 to 1 : 10 becomes
incompatible.

[0021]
The curing agent (b) used in the present invention shall

20 not specifically be restricted and can be used as long as it
can cure the epoxy resins. The above curing agent includes,
for example, polyfunctional phenols, amines, imidazole
compounds, acid anhydrides, organic phosphorus compounds and
halides thereof, polyamides, polysulfides, boron trifluoride

25 and the like.

[0022]
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20HOHOHiI (Rt)a (RS n m(RL)n X0025) (wherein Rl each may be the
sanme or different and represents a hydrogen atom a |linear or
branched al kyl group having 1 to 10 5 carbon atons, a cyclic al kyl
group, an aral kyl group, an al kenyl group, a hydroxyl group, an aryl
group or a haTl’é)@eWaIanﬂ? afr Epeebehysunftinnagephenolst dnglugd m
represents an integer of O to 50) . The above phenol resin shall not
speci fitedrgabbnerei r resedcasollopgdasaitechedt ¥highmalrg mopocyrd ignd
it has a water absorption coefficient of preferably 2 mass % or |ess
after plifumchicoastphenpéapebasphenanda, coispisnodui diippbemnelatS,
85C and 85 % RH for 48 hours from the viewpoint of a humdity
resi st arahtirulehedjiopsef birbepolsedndshahédgisennld rddiyd —ismbattiidhited
15 heat weight loss (heating rate: 5C/ m nute, atnosphere: nitrogen)
at 350@areteus etheyeatanbioch arehpeavgyaviireddiifunciigingde PhEN@A)S .i s
less than 5 % If the heat weight loss is less than 5 % volatile
mat t er SFarshénhi bhegdihnlhdat phgnandrepiosessichg aswipdresioyy aovolac
reliability of various characteristics 20 such as a heat resistance,
a noi stugsinesiisi @ncarandol eohdkasatsovnpandadtsFoift idre, abloye
equi pnments can be reduced in contam nation caused by volatile
mat t er Phrmolsedi th abdehpdessuchsadeheabiing, prispbssionglandviolec
li ke, and therefore it is preferred. 21 [0026]

resins, cresol novolac resins and the like. Preferred phenol

10 resin curing agent which are commercially available include,
for example, Phenolite LF2882, Phenolite LF2822, Phenolite TD-
2090, Phenolite TD-2149, Phenolite VH4150 and Phenolite VH4170

(trade names, manufactured by Dainippon Ink & Chemicals Inc.).

[0023]
15 A phenol resin having a hydroxyl equivalent of 150 g/eq
or more 1is preferably used as the curing agent (b). The above

phenol resin shall not specifically be restricted as long as
it has the value described above, and the resin of a novolac
type or a resole type is preferably used because of an

20 excellent moisture resistance reliability.

The specific example of the phenol resin described above
includes, for example, a phenol resin represented by the
following Formula (I):

[0024]

25 [Formula 2]

20



The phenol resin represented by Formula (1) descri bed above can be
obt ai ned, for exanple, by reacting a phenol conpound with a xylylene
conmpound which is a divalent linkage 5 group under the absence of a

catal yst or the @Mesence of an aci
ngi. ). \f\&n
~above '?

descri bed above_gwckudes, r
series (trade ngapel w@;

t he phenol resi S epresen by (1)~ e 1 he

used in conmbing@adyon\wi th the epgxy re endi ngtanount t her eof
i s preferabl yrlg 17‘0/0. 30 to 0.30 .)PO, %bre prefer a%ﬁo. 65/0.35 to
0.35/0.65, further preferably 0.60/0.30 to 0.30/0.60 and
particularly preferably 0.55/0.45 to 0.45/0.55. If the blending

ratio f d§5Ln the range 15 descri bed above, the adhesive prepared
can be inproved in a curing property. [0027] The phenol conpound

used fO{eng% AYeT Rg tﬁegﬁbf}ﬂ%e r&5d "t RO DFES- DY F?IF&BJ{?%?%%%F?‘CS a

descri b ove i nc enol;, o cresol’, nmcreso

- et hyl - | ph - N- h ; - l; |

o - pr R nrdsn s B4R 808 ey o8 BPRRABKLCETRY, BRBE FAWiREI ko 10
-1 =-1l- y 'b | 7

P '§°pré’%¢]ﬁg¥:"émsf’.§ %g%%pgfﬂgh ﬂ}??ggbﬂ%lél gEST% 1 group, an

p- n-buty 0-"1So henof | eno

5 6yl TS zo ey of NBBSROL: aPOT PR REvh oo RE B2 7 nadpgeRon

22 1O SO o R AP BRoDgl 8 SN POl it RUGULLENERRL o
integer of 0 to 50). The above phenol resin shall not
specifically be restricted as long as it meets Formula (I),

10 and it has a water absorption coefficient of preferably 2
mass % or less after put in a constant temperature and
constant humidity bath at 85°C and 85 % RH for 48 hours from
the viewpoint of a humidity resistance.

Further, preferably used is the phenol resin in which a

15 heat weight loss (heating rate: 5°C/minute, atmosphere:
nitrogen) at 350°C measured by means of a thermogravimetric
analyzer (TGA) is less than 5 %. If the heat weight loss is
less than 5 %, volatile matters are inhibited in heating and
processing, whereby a reliability of various characteristics

20 such as a heat resistance, a moisture resistance and the like
is enhanced. Further, the equipments can be reduced in
contamination caused by volatile matters produced in working

such as heating, processing and the like, and therefore it is

preferred.
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al Iyl phenol, o-benzyl phenol, p-benzyl phenol, o-chlorophenol,

p- chlorophenol 0- bronDphenoI, p- bronophenol , o-i odophenol, p 5

i odophenol, o- quorophenoI, m f | uor ophenol , p-fluorophenol and the
like. %0% %3Iarly preferably, it includes phenol, o- cresol,

m cresol, 6 resol and the |ike. The above phenol conpounds may be
used al one or m xture of two or no ki nds 002 ]
Xyl yl ene di hglhiede? SRAL | et i TR AT e %‘53%\”5%{ ?f{]eﬁj%ﬁ ‘g
are shown bel ow can bhe used as_the Xx Lene ound which is a
dlvaleﬁPqVQH&ﬁﬁaQﬁ(ﬁﬁ)%Eﬁﬁﬁfofoﬁr%ﬂéwg o4 ?%er %Fb?gr@sp enol
represented by Fornula %i descri bed above. 15 That is, 5 eg nclude
a, a' - diCOMRYBLSD Wl ERR cCHPBR QURE &9}%%els a alvalent 1ink age
a,a -dichloro-o xylene a, a' - di brono- p-xyl ene,

di b? omEAIRy e ” o e amﬁra% of x§| enk2lush O tlaeopﬁemeﬁeof an

a, a' -diiodo- mxyl ene, di i odo- o- xyl ene, a, a' -di hydrox f glene
a,a’ -d.m@a;%mengheapélewlhm Gesgines appve ircludes, for
a, a' -di met hoxy- p-xyl ene, a, a' -di net hoxy- m xyl ene
d'neth@%@m§¥€w<¥ﬁ¥e%1¥¥ccﬁ%ﬁ¥ﬁ&ya%9X§ e%%rl%Sa‘tH?Q?hBﬁ?en} xyl ene,
a, a' -di et hoxy-o-xyl ene, Iﬂf qllfoxy p- xyl ene,

a, a' dWﬁ%Hﬁ@ﬁiB&Pqngxﬂﬂﬁﬁﬁu%.%Pe $r opoxy! o- xylene a,a' -
d|-|sopropox% p- xyl ene, a,a' -di-jsopropoxy-mxyl ene, d| 25

i sopr opoxy- oY ﬁ@e henay; 4%%&&(%69%%%@H?ﬁ@3b¥1%Pr%ﬁl%

but oxy- n}xylene a, a' -di - n-but oxy-o-xyl ene, a, a dllsobutoxy- 23

p- 331 eflesch ipe |qh§6’(ﬂ1t303<ylfrﬁ<§<y3rrerf%°m%lraat%ﬁlils‘tﬁbtrl'tloR}S?eoeR9¥énéeSlnr a
a a' -di-tert-butoxy-p-xylene, a,a -di-tert-butox

a, a' - dbleadinguEBaI XSO Anks t%f@lk%blﬁn%nbgf@le%\’/ to 0-30/0-70,
more preferably 0.65/0.35 to 0.35/0.65, further preferably

0.60/0.30 to 0.30/0.60 and particularly preferably 0.55/0.45
to 0.45/0.55. If the blending ratio falls in the range
15 described above, the adhesive prepared can be improved in a
curing property.
[0027]
The phenol compound used for producing the phenol resin
represented by Formula (I) described above includes phenol, o-
20 cresol, m-cresol, p-cresol, o-ethylphenol, p-ethylphenol, o-n-
propylphenol, m—-n-propylphenol, p-n-propylphenol, o-
isopropylphenol, m-isopropylphenol, p-isopropylphenol, o-n-
butylphenol, m-n-butylphenol, p-n-butylphenol, o-
isobutylphenol, m-isobutylphenol, p-isobutylphenol,
25 octylphenol, nonylphenol, 2,4-xylenol, 2,6-xylenol, 3,5-

xylenol, 2,4,6~trimethylphenol, resorcin, catechol,
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preferred are a, a'-dichloro-p-xylene, a,a -dichloro-mxylene, 5
a, a' -di chl oro-o0-xyl ene, a,a'-dihydroxy-p-xylene, a,a'-
di hydr oxy- n}xylene a, a' -di hydr oxy- o- xylene a, a' dinethoxy p-

xylene a a' dl thox e t X

above x §¥% %ﬁpbund ﬁéoxggh g& aPoH 1?%@%0% quﬂien
nor e klnd the of 0 en.t henoI nd t he
xylyleﬁeféb Lﬁ% %3% dgggﬁngéyéBg$88&re r@gggg epﬁ & e reacted
unti | | ene co is the raw nmat bstantlally
di sappe%flsyié%h%%Ofo SeBRRAR B ChRY . pPabaneyd bae! o P abherd:

and the re ctlo osit] on be const ant aci d cat

el U SR RrSFRERTbe SuROBSSRATELoc T BFPBCRBFHO [surT FFETREH
phosphori cid,  polyphos ic.acid_and th ani c

Car Boxyw% ?Ia%lrsacﬁgagrgpﬁepﬁhsenfirlpeoag.e&o ¢l &t ﬁ%%h@&ﬁn@l and
aci d, uenesulfonl th sulfonlc ci.d, hanesul f oni ¢
acid aﬂ&“?h Fke; %ﬁﬁﬁﬁ%ﬁ?%ﬁ% %E$§% includes pﬁeHOf’ o~
trifluoronethanesul fonic acid an h trong acid ion exchange
resins StetPas ArkangSur f BnfFE<ae: dapépé ﬁchange resins and the
| i ke; superstrong .acid ion e change r S|ns 25 (trade nane: Nafion
manuf act 5red e ?ip%e]tp%no L™ o‘éﬁgﬁ na¥ B@rFFEGrB PR&ENBE UL Pofi ¢
acid type ion ex han e resins and . 24 the |Like; natural and synthetic
zeolit XER%?V% eOEIE?re(gépasmﬁp?éeeﬁay) and the like. The

reactlon tine is, though depending on the raw materials and the
tlon(ygﬁﬁbrature approximately 1 to 15

Xylylene dihalide, xylylene diglycol and derivatives
thereof which are shown below can be used as the xylylene
compound which is a divalent linkage group used for producing
the phenol resin represented by Formula (I) described above.

15 That is, they include o,a’-dichloro-p-xylene, o,a’-dichloro-m-
xylene, o,a’-dichloro-o-xylene, o,a’-dibromo-p-xylene, o,ca’ -
dibromo-m-xylene, o,a’-dibromo-o-xylene, o,a’-diiodo-p-xylene,
a,0’ -diiodo-m-xylene, o,o’-diiodo-o-xylene, o,a’ -dihydroxy-p-
xylene, o,o’-dihydroxy-m-xylene, o, o’ -dihydroxy-o-xylene,

20 o,0a’' -dimethoxy-p-xylene, o,a’-dimethoxy-m-xylene, o,a’ -
dimethoxy-o-xylene, o,a’-diethoxy-p-xylene, o,a’-diethoxy-m-
xylene, a,a’-diethoxy-o-xylene, o,a’-di-n-propoxy-p-xylene,
o,a’ ~-di-n-propoxy-m-xylene, o,a’-di-n-propoxy-o-xylene, o,o’ -
di-isopropoxy-p-xylene, o,a’-di-isopropoxy-m-xylene, o,a’-di-

25 isopropoxy-o-xylene, o,a’-di-n-butoxy-p-xylene, o,o’-di-n-

butoxy-m-xylene, o,a’-di-n-butoxy=-o-xylene, o,a’-diisobutoxy-

23



5 hours, and practically it may be determ ned while tracing the
reacti on conposition by means of GPC (gel perneation chromatography).
When usi ng exceptionally a hal ogenoxyl ene derivative such as

di chl 4.0 d d b
Cat al ydi S %@%Q?.dre;l SOERE Tasbie. Ryl ogs o aagge Shhe.
therefore > AN, ac

reacti dfr & %%etﬁgtuﬁHgPXVﬁgl6Vg§8ﬁ22 gbr:% agﬁﬁ%thg}hs{Hf%§§é%5?ate

correspond n mate an al cohol. In are ion . nole ratio
phenol %'d?‘r}po eCt bt RRCRRY S PanaLebhpaurd toeh lﬁﬁeno%ma% 5obREBang i s
used usual | % i n excess, and thﬁ unr eact ed phenol und is
recoveﬂ%@?%.?%?dtﬁéer%agtlgﬁCh RIPRPSX¥4EBE t R’ g&g@ﬂﬂﬂﬁuﬁﬂ%ﬁne'
g is determ ned according to an apount of the henol conpound,
and théxﬂ%eﬁ%+c%%ﬂf%uﬂaxﬁk?8ﬁ'|9' pr@%@ﬁ?rpﬁynﬁréyeﬁ s %Povi des t he
phenol resin having a 20 |ower average nolecul ar weight. The henol
resin |QFQW9E%X§7 ﬁ%ﬁﬁpecoﬁpﬁunelﬁg °F§‘8FVV ﬁ@ﬁolgb ed
for exa t hod in which_a phenal resin, subj cted to_no
Rl i %o%ugﬁam%aow TRt ¢hepRi SOAnen6l ~FEBRRTPS Y ooadiEde -
with allyl halide to turn L into allg vi a allg 25 ether by C. aisen
transfer. [d@?ﬁ]a beverey by %%?egoﬁPo RES MP¥e8®i HEFHddaLaPepREL LB 6r
aromatic, prinmary am nes, secondary anlnes tertiary am nes,
quat er ¥ UMD U%?s%Ft@°r§IF&99§|E SREALS, guani di nes, urea
derivatives and the like. The exanples of the above conpounds
i néPude NNH benzyl di et hyl am ne, 2-(di net hyl am nonet hyl ) phenol ,

2,4, 6-
When the phenol compound and the xylylene compound each

described above are reacted, they are reacted until the
xylylene compound which is the raw material substantially
disappears at 50 to 250°C under the presence of an acid

15 catalyst and the reaction composition becomes constant.

The acid catalyst includes mineral acids such as
hydrochloric acid, sulfuric acid, phosphoric acid,
polyphosphoric acid and the like; organic carboxylic acids
such as dimethylsulfuric acid, diethylsulfuric acid, p-

20 toluenesulfonic acid, methanesulfonic acid, ethanesulfonic
acid and the like; superstrong acids such as
trifluoromethanesulfonic acid and the like; strong acid ion
exchange resins such as alkanesulfonic acid type ion exchange
resins and the like; superstrong acid ion exchange resins

25 (trade name: Nafion, manufactured by Du Pont Co., Ltd.) such

as perfluoroalkanesulfonic acid type ion exchange resins and
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tris(di methyl am nonet hyl ) phenol, tetranethyl guani di ne,
tri ethanol am ne, N, N -di net hyl pi perazi ne, 1, 4-
di azabi cycl o[ 2, 2, 2] oct ane, 1, 8-di azabi cycl o[ 5, 4, 0] - 7- undecene,

1, 5-di azabi eyg °[§a€u9la15 B“EQEthQ%X?”gEMﬁE%%t CHATRE Wi Qe clay

pyri di ne, pICO f ne, perrdine

i § Sobutt S M Ve ¢ Q%at 9?’5’%%' HE?éLanyFSm o N et byl ani 1 ne.

{11 phenyl i i et ShETRyF WifonP unf BRIGP! eSS r™PE: PRrSPRyFafimoni um
di am natR BrEHgT et PanBhoar HAFHod pRERYF TochEr . SAPEPAIER agrad, ° 19
LR S B UL S TR B Wi X0
. phenyTTHt gl SomBSEALLes P §98 R %é%%??ﬁ?hizme
2 hept sdecum el 4 ik RSl I dagel S 5 AL LSBESLLRS

i ot S %%é"b‘?%‘zgé'c%ﬁaﬁiﬁx' %"pr?Eéﬁ%%ﬁ%ﬁ%wﬁﬁa,@fﬁéﬁfi REFICE 26

1- cyanoeth daz e like, 003 exanpl es of the acid
anydr RS HET (SSph PAFi SDSSRRSAPFdS, CRERENGAr SPAURRPRESEA AR de
pyromel L tic S dianhvdri,de, bepzophenonet ety acagboxylic dianhydri de
catalyst is not required. In the other cases, the reaction
proceeds under the presence of an acid catalyst to generate
corresponding water and alcohol. In a reaction mole ratio of
the phenol compound to the xylylene compound, the phenol
15 compound is used usually in excess, and the unreacted phenol
compound 1s recovered after the reaction. In this case, the
average molecular weight is determined according to an amount
of the phenol compound, and the phenol compound which is
present in more excess provides the phenol resin having a
20 lower average molecular weight. The phenol resin in which a
phenol compound part is allyphenol can be obtained, for
example, by a method in which a phenol resin subjected to no
allylation is produced and in which this phenol resin is
reacted with allyl halide to turn it into allyl via allyl

25 ether by Claisen transfer.

[0030]
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[0033] The organic phosphorus conpounds can be use w thout
provi ding any specific restrictions as long as they are 10 phosphorus
conmpounds havi ng organi ¢ groups, and they include, for exanple,

hexanet hyl ph horlc t |an1 tri(dichlar r.ap hosphat e,

(1 (Chi ofopr oy L fmR bR el “tpei BhbASH pHsZhiP éﬂpﬁﬁﬁéﬁhﬁr‘f aromatic
phosphate hen hosphonic acid, tripheny e

ghadilcr st Vit 158GFERERY| poesne TIE Eream%s'w%l%mry
curing a ents can ne or .in conbinatijon. [0034]

bl endi r?d%%h‘ﬁ‘f‘ %?PFﬁe a 6%0 aFi ALRGENt SUSRACE PRSY %ﬁ&ldﬁrdé'iait;}"ﬁé
restricted as Iong as they can allow a curing 20 reaction of

epoxy AUptR® bt %eedﬁh%nﬁﬁﬁ@p¥%ﬁl%flEh% ap%ﬁ%ec%mpgpg 8r 4BF uéeoﬁ'N_
to 5.0 eq U|valent artlcularly preferably 0.8 to 1.2 e%U|vaIent per
equPvaﬂéﬁ@zﬁ¥d%%%t%$%§?ln@roap dﬁ@@ﬁéylagsnpweﬁﬁgléaaﬁy OlasiZnd r&id
the curing gents those in whic npound havi ng no nmutagenicity,
for exdmpt®! %W%b%é%%ml%PW§t§YlhBPeBQéd §?§rBW§F@W4€Ha§ﬂﬁé@evhey
exert smaller effect on the environnent and the hunan bodi es. [0036]
The hi ght TP R &7mEBRApONnt’ [EJ G5B LPAPEREZAPEsent 475 invention is
preferably inconpatible with the eioxy resins fromthe viewoints of
a IOM/éi%%%?%%?&Cl%hza%h%%PGEaB?op r 8y A18RaLaCYELPA By Rir Oy ~df URCgITene,

tenperature and it |ncludes ,
dlazablcyclo[ 4, O] nonene, hexamethylenetetramine,

10 pyridine, picoline, piperidine, pyrrolidine,
dimethylcyclohexylamine, dimethylhexylamine, cyclohexylamine,
diisobutylamine, di-n-butylamine, diphenylamine, N-
methylaniline, tri-n-propylamine, tri-n-octylamine, tri-n-
butylamine, triphenylamine, tetramethylammonium chloride,

15 tetramethylammonium bromide, tetramethylammonium iodide,
triethylenetetraamine, diaminodiphenylmethane, diaminodiphenyl
ether, dicyanediamide, tolylbiguanide, guanylurea,
dimethylurea and the like.

[0031]

20 The examples of the imidazole compounds include imidazole,
2-ethylimidazole, 2-ethyl-4-methylimidazole, 2-methylimidazole,
2-phenylimidazole, 2-undecylimidazole, l-benzyl-2-
methylimidazole, 2-heptadecylimidazole, 4,5-diphenylimidazole,
2-methylimidazoline, 2-phenylimidazoline, 2-undecylimidazoline,

25 2-heptadecylimidazoline, 2-isopropylimidazole, 2,4-

dimethylimidazole, 2-phenyl-4-methylimidazoline, benzimidazole,
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exanpl e, acryl base copolyners, rubbers such as acryl rubber,
acrylonitrile butadiene rubber, silicone rubber and the like, 10
silicone resins, silicone-nodified resins such as silicone- nodified
pol yam dei m de d.the .like, polyurethane, polyimde, polyimdeamn de
and thePT?Xﬁpo?ﬁggﬁﬁgﬁgﬁfPﬁFyaﬁﬁt% Fhe'&Soxy resin neans a property
in mhic%ﬁéﬁkﬂigh nol ecul ar conpound (c) and the epoxy resin are
separate two phases. 15 [0037] The hi gh nol ecul ar conmpound (c)

containing a reactive rou uncti gnal . group) and havin i.ght
average nol ec %rexﬁﬁPb%F 8? %EG,BﬁégoﬁnﬁggélB§SpFEFgPF§d%h%W€ it
reactive group .i ncludes, for_ examle, car.boxylic 2Q _aci.d group, an
acryloy?nﬁygﬁg?ea ﬁ@?ﬁagﬁypBQFhéﬂéﬁp?ngﬂdéﬁﬂﬁo H¥Q9ﬂéi%%qwﬂroxy

group, an epoxy. group such as a glycidyl grqup, an episul fide group
and 5t hedJrW@deg@ hegfaaﬁePPSHQPe%&&aﬁaﬁéﬁéﬁérlq §l§6‘rh3}'|qrc1d§'ciadmgfth§

carboxylic acid type anong them cross-linking reaction is liable to
proceed%lﬁﬁd a 25 reduction in the adhesive strength is brought about
ina certain case due to gelation in a varnish state and a rise in
28 the cUWWﬁﬁ]degree in a B stage state. Accordingly, glycidyl
acrylate or gfycidyl net hacryl ate (hereinafter referred generically
to as glyci dyfn¢ et $3ats yPRPEPRARYF ngORROBRERY C2Fr BEpUsS Waidout
preferably used as a raw material for the high_5 nol ecul ar conpound
from t HREFQY EXHBF nBPY haPeEhdy Car8Shat CtBPBSgRE 4POGt 36r tReYerd™Sd unti |
bringi;gpabout themis long..  An epoxy group-containing acryl,
copfly Oﬁ%ﬁ?ﬁﬁsaCQEP@HPdSaOéW&SQ ﬁﬁgéeﬁpaﬂrﬂépéhta@ﬁ tde Yoo cdude,
nore is further , o
for example, hexamethylphosphoric triamide,
tri(dichloropropyl) phosphate, tri(chloropropyl) phosphate,
triphenyl phosphite, trimethyl phosphate, phenylphosphonic
acid, triphenylphosphine, tri-n-butylphosphine,
15 diphenylphosphine and the like. The above curing agents can be
used alone or in combination.
[0034]
A blending amount of the above curing agents shall not
specifically be restricted as long as they can allow a curing
20 reaction of the epoxy group to proceed, and it falls in a
range of preferably 0.0l to 5.0 equivalent, particularly
preferably 0.8 to 1.2 equivalent per equivalent of the epoxy
group.
[0035]

25 In the epoxy resins and the curing agents, those in which

a compound having no mutagenicity, for example, bisphenol A is
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preferably used as the high nol ecul ar conpound (c) used in the 10
present invention. The conponent (c) used in the present invention
is obtained by carrying out polynerization in polynerization
reaction for obtainin he hi gh. ol ecul ar conpound.so that the

unr eactF M ?Eer%gﬁ%ﬁrﬁ?dcﬁﬁnﬁﬁ %gSVaFﬁsﬁta§mﬁgPFrbﬁqzﬁ&&nﬁnathe
reactive_group-containing nmononer_ 15 after obtaining the high

mol ecul &t . 2FRet iR GHranaberag§e - nol ecul ar weight is a
styrene-reduced val ue obtained by using a calibration curve forned
with stadftfa®l pol ystyrene by a gel perneation chromatographic (GPC)
met hod. [ 0038 20 The acryl_copol ymer includes, for exanple,

(met h) acryl i Eopep Jemi kar aeeRPorp@hefs wpedt ke FRRePT&R8R&nmpng
them the acryl rubbers are preferred. The acryl rubbers are rubbers
conﬁmlﬁﬂﬁfﬁﬁ#Q@ihSeBE%feééthpiﬂﬁ@mEaFlééﬁpUhéﬁttaﬁdep@éwpﬁﬁ§ﬂﬁ§

mai nly a copol ymer of butyl acrylate and 25 acrylonitrile and a

copol yrfefomftlee hyjieweeints eobind Llavr §LafFLELEE, FRe2EBBELYRePLRPRSFT
i ncludes, for exanple, 29 butyl acrylate, ethyl acrylate, nmnethyl
acryl atad ret¥§) 1abkl hbérgt b &ghabepPerptiree aRd fhelprikedeshe fo&r vl
copol yners containinﬁ 0.5 to 6 nmass % of glycidyl (meth)acryl ate as
a functasEleyr pr ehdoasei sePal yBe§Fassubbahsi 616h efenmperyturabber,
(hereinafter abbreviated as Tg) of -50C or higher and 30C or | ower,
pr ef er @8y LamiE bk le lpghadiome Bacber. | sheicand habbay andeitrt like,
average nol ecular weight of 100,000 or nore are particularly

pr & er rsddl istane Eesinglhesi Vecoropeedyfand sehéns peshseaneélacenkigh.

modified polyamideimide and the like, polyurethane, polyimide,
polyimideamide and the like. Incompatibility with the epoxy
resin means a property in which the high molecular compound
(c) and the epoxy resin are separated into two phases.

15 [0037]

The high molecular compound (c) containing a reactive
group (functional group) and having a weight average molecular
weight of 100,000 or more is preferred.

The reactive group includes, for example, a carboxylic

20 acid group, an acryloyl group, a methacryloyl group, an amino
group, a hydroxyl group, an epoxy group such as a glycidyl
group, an episulfide group and the like. If the functional
group monomer is acrylic acid of a carboxylic acid type among
them, cross-linking reaction is liable to proceed, and a

25 reduction in the adhesive strength is brought about in a

certain case due to gelation in a varnish state and a rise in
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10 The gl yci dyl group-containing (nmeth)acryl copolynmer containing

gl ycidyl (neth)acrylate as a copol ymer nonomer conponent and havi ng
a wei ght average nol ecul ar wei ght of 100,000 or nore can be produced
as well by suitably selecting _a nononmer fromthe mpnoners descrlbgd

above, B¢ coOMEREi @F918epLBdacBsSERER Ekanfl-e, AFRREGEDPLE, PRRCEEY
and the like, manufactured by Nagase ChenteX Corp oratloﬁ) are

avai | a @ B2t eeP¥ . 91 po3gyL mﬁtbﬁérmlaﬁewdhééenaafé@ﬁpéﬁ ¢reed the
nunber of a 20 functi onal ?roup exerts an effect on a cross-1linking
densi t yjenemicahky efor esaglimboit élethearinéaitenahagiodp 280 mPa¥M ng
mononer used as the raw material and an anmount of the repetitive

uni t comeimi by mofenerpbpakrbgroupedr escantaineategieflefanl Fhet hdwdh
vari ed depending on the resin used, in a 25 proportion of 0.5 to 6.0
mas§ birabec bar t pempopofly fepmwhBA ViREPRigh FbRécthey eswpoond is
obtained in the formof a 30 copolynmer of plural nonomers. [0040] An
anmount wfoedlykialgdut nerhyapeyiadeunsed hringéngcepolgmthemoAdmOngnd
an anount of the glycidyl group 5 containing repetitive unit are

cont ai el §pe@terabdypTacAtapnodper ecsilofoposymerehevings aoggagdd on
the copolyner. If they are contained in a proportion of 0.5 mass %
or nor éverrge gherubdheseveghst péngPh, B8R be Bbrai Aedfuakdierrom this
point of view, they are contained in a proportion of nore preferably
10 0. 8 piestevslply nwsed &srtherhpgbf mpdbbylarnaesponiod neleused in the

10 present invention. The component (c) used in the present
invention is obtained by carrying out polymerization in
polymerization reaction for obtaining the high molecular
compound so that the unreacted monomers remain or can be
obtained as well by adding a reactive group-containing monomer

15 after obtaining the high molecular compound. The weight
average molecular weight is a styrene-reduced value obtained
by using a calibration curve formed with standard polystyrene
by a gel permeation chromatographic (GPC) method.

[0038]

20 The acryl copolymer includes, for example, (meth)acryl
ester copolymers, acryl rubbers and the like, and among them,
the acryl rubbers are preferred. The acryl rubbers are rubbers
containing acrylic ester as a principal component and
comprising mainly a copolymer of butyl acrylate and

25 acrylonitrile and a copolymer of ethyl acrylate and

acrylonitrile. The copolymer monomer includes, for example,
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the other hand, if they are contained in a proportion of 6 mass % or
| ess, noderate cross-linking of the glycidyl group takes place, and
therefore gelation can be inhibited. Fromthe viewoint described
above, they are contained in a pr rtion_15 of nore preferably 0.5
fo 5 0 HHISLL ofCTUrEFar BrBYLr aBFyLBCE, PECBYA RELY. ot Basth Y he
copolynmer. Al kyl (nmeth)acrylate, having an alkyl group having 1 to 8
car bon BRIFRCERL EC ni XEEY EONLETELGr @R BRE AdK§ronitrile can be used.
Anmong them ethyl (meth)acrylate and/or butyl (nmeth)acrylate are
particul arly B fefer retPohtReRs xrort piopedt Pon FQ BoleFdl Fell
preferably considering Tg of the copolyner. |f Tg is -10C or. higher,
the adhe&Fidvl ajeethlacrélabnedsve FRNRELIANALlBIEPHGe2BHat8VeRA Be
reduced in a tacking property and inproved in a handling 25 property.
The3 polIARTS Zafal ke hoteBparatnse speerinadfey pebre¥deteet a§ d[d
includes, for exanple, pearl polynerization, 31 solution .

pol ymerd & at3 Qe ael BHEheT kahd an@ € her chbpueymePreserablyi néd Sy OFhese
met hods. [0041] A weight average nol ecul ar wei ght of the high

mol ecultergher cmpodhdC (eF 1ewWer epdabpyingoaoeeightnaveragsr @olecular
preferably 300,000 to 3,000,000, further preferably 400,000 to

2, 500, OGO geth P ak 90 cRUPArey peeeertdl Hasbocobariy preferoed. sifcehan
wei ght average nol ecul ar wei ght is 100,000 or nore, a strength and a
f | exi biadhgsigre theordekY ard 2 heeat| heehptpecenntinckdgho and a
tacking property thereof can be inhibited from increasing. On the

ot her hand, iThe 9i¥ciFVb@woE vrontaiinge(meth)acryl copolymer

containing glycidyl (meth)acrylate as a copolymer monomer
component and having a weight average molecular weight of
100,000 or more can be produced as well by suitably selecting
a monomer from the monomers described above, or commercial

15 products (for example, HTR-860P-3, HTR-860P-5 and the like,
manufactured by Nagase ChemteX Corporation) are available as
well.

[0039]
In the high molecular compound (C), the number of a

20 functional group exerts an effect on a cross-linking density,
and therefore an amount of the functional group-containing
monomer used as the raw material and an amount of the
repetitive unit containing a functional group are contained
preferably, though varied depending on the resin used, in a

25 proportion of 0.5 to 6.0 mass % based on the copolymer when

the high molecular compound is obtained in the form of a
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flow property can be inproved, and the follow ng property to
irregularities of the adherend can be enhanced. [0042] 15 In a

bl endi ng anobunt of the high nolecular conpound (C), assumng that a
total nass of the pOXﬁ resin ga) and the curing agent (b) is set to
A and t@@RO%Y%%ESOEfPQ &34 BRUOMSEEcul ar conpound (c) is set to B, a
ratio A/B is preferably 0.24 to 1.0. If the above bl ending
proportikﬁpqg 0.24 or nore, 20 a reduction in the elastic nodulus and
an inhibiting effect of the flow property in_nolding are obtained.

On the ot her Aarount of giveidyer (mesh) ack¥lRARJVERE PFopéfty at
high tenperature can be enhanced. [0043] 25 The adhesive
conposi €Ml vhe ¥ heopprssnandnganemernéar th&hepodygd @ yiludead - i f
necessary, wWith (d) a filler and/or (e) a 32 curing accelerating
ageht . compaintereppretiyg) unacl ages consrdasde priefiegad land rorgani ¢
fillers, and the inorganic fillers are greferably added from 5 the
vi ewpoiprESP@f t bohaféi Agoathahdli Agspr Gpoasedt kar &bk, copsrloWery t Aé
thermal conductivity, controlling the melt viscosity and inpartin%
t he t hitdeRyY opre @@@%@@9.@1 TReaj RePganicé oni Pifed . ShaRIssnét oFpaEsite cdiney
be restricted and includes, for exanple, alum num hydroxide, _
magnesiluhgher hydresive, sEapePtm canbbrarbafnglesieith daoBortdtls point
calcium silicate, magnesiumsilicate, calcium oxide, nmagnesium
oxi de, ofaluewuntsyderearantainedi Lhi depraportaom bdr aog ewmireerably
10 0.8 mass % or more, further preferably 2 mass % or more. On
the other hand, if they are contained in a proportion of 6
mass % or less, moderate cross-linking of the glycidyl group
takes place, and therefore gelation can be inhibited. From the
viewpoint described above, they are contained in a proportion
15 of more preferably 0.5 to 5.0 mass %, further preferably 0.8
to 5.0 mass % based on the copolymer. Alkyl (meth)acrylate
having an alkyl group having 1 to 8 carbon atoms and a mixture
of styrene and acrylonitrile can be used. Among them, ethyl
(meth)acrylate and/or butyl (meth)acrylate are particularly
20 preferred.

The mixing proportion is controlled preferably
considering Tg of the copolymer. If Tg is -10°C or higher, the
adhesive layer or the adhesive film in a B stage state can be
reduced in a tacking property and improved in a handling

25 property. The polymerization method shall not specifically be

restricted and includes, for example, pearl polymerization,
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boron nitride, crystalline silica, anorphous silica and the Iike.
They can be used al one or in conbination of two or nore 15 ki nds
thereof. Al um num oxide, alum numnitride, boron nitride,
crystalli

e_silica and anorphous_siljca.are nor eferred from.the
o Tnpoi B b T ERRE AR i EBRABEKFeT BPS CRFURCROMYASET Ot de.
magnesi ym hydr oxi de, cal ci um carbonate, magnesi um carbonate, cal ci um
siH(ﬂﬂ%§t§%%ﬁ£§?%n¥g?F?c%fE?ogﬁ'calciunloxide, magnesi um oxi de
al um num oxi de, crystalline silica and anorphous silica are nore

preferré@Q4%ﬁnthe vi ewpoi nts of controlling the nelt viscosity and
inparting the thjixotropic property._ The organic filler includes

vari ous rubbédt W§iqhey sa,‘V%?ﬁ‘)ge Jt%%‘}}l‘i‘lﬁc‘l"%ﬁ 1Tt of ERgnpiegh molecular
acrglonitrile but adi ene rubber  _fillers, silicone rubber fillers _and
t he HI&QmH?E%daf%)3%5e??%E?F%QlYO%OQnHQHcPﬁngﬁélfm@%?bPFﬁﬁﬁré L¥ow

tenperature and providing the | ow el asti c nodul us. 50045] The
filler 3 WS Ford PP RsePAnl furthert REefargPeYof 0906005 tgegr 889,800
less with water, If the contact angle w wat er 100 degrees or

3 |
| cos. AnGhaTT e b FLe Dor e RabiY I PEP, PR Be SeRAEN0AA. SPE FReit is

60 degrees or less, particularly an effect of inproving the refl ow
resi st AT W TR gh BRHerelarurehebrtpier PPelO010r TREIEY | PeptEgRIth
has preferably an average Particle dianeter of [0.005 to 1 pm nore

pref er 1Y D PherPbLAtpne | het faealerBdetpar fiéPecarakst 8APREC69005

pm or nore, the dispersibilitg and the fluidity can be inproved and
i f1pt jand a tacking property thereof can be inhibited from

increasing. On the other hand, if it is 3,000,000 or less, the
flow property can be improved, and the following property to
irreqularities of the adherend can be enhanced.

[0042]

15 In a blending amount of the high molecular compound (C),
assuming that a total mass of the epoxy resin (a) and the
curing agent (b) is set to A and that a mass of the high
molecular compound (c) is set to B, a ratio A/B is preferably
0.24 to 1.0. If the above blending proportion is 0.24 or more,

20 a reduction in the elastic modulus and an inhibiting effect of
the flow property in molding are obtained. On the other hand,
if it is 1.0 or less, the handling property at high
temperature can be enhanced.

[0043]
25 The adhesive composition of the present invention can be

blended further, if necessary, with (d) a filler and/or (e) a
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0.1 pmor |less, the adhesive property can be inproved. A 15 contact
angle of the filler with water is neasured by the follow ng nethod.
The filler is nolded by conpression to prepare a flat plate, and a

drop of water is fflleﬂ thereon to neasure an angle at which the
drop ofWetd FSCHFBEEhtPne8 s Eontact with the flat plate by means

of a contact angle neter. 20 An average val ue obtained by carrying
out ten t44%Y the above neasurenment is used as a val ue of the
contact angl e. [0046i The above filler includes silica, alumna,

anti mony oxi de*€ st tee (@kelnﬁéﬂge?ekngFgén%FrgéélﬁéﬁeangaﬁﬁﬁéBPﬁred
by CI. 25 Kasei Co., Ltd., contact angle: 43 degrees, _averag

parti clfel L kpasmet @rd bhm?naaaynaﬁdf;\éﬂ-%ﬂ aR@?Eretfﬁaeblb{aﬁ@ded from
manuf actured 34 by N ppon Aerosil Co., Ltd., contact an
degPee, thi/ ef RO bk i ef ecuhaneiag: aohéﬁélﬁﬁ? 3F€P€6§ﬁéﬁgﬁ§ﬁ

avai lable as  silica; Nano Tek A12Q3 (trade nane, nanufactured by
C.l. KAdRToGHg the th%ﬁ@éc@oaﬁgpélV5§Ydegpéé§oléeér3a§€epawetltc| e 5
dianeter: 0.033 pm is conmercially available as alum na; and
PATQKJYK%Q%ﬁk¢haﬁ%d h%ﬂ@?ﬁéﬁarEHeb?hNKHBHOBéFkBrQBertMtd cont act
angl e: 43 degree, average particle dianeter

comercially 5%&4Qﬂﬂ%?%%caﬁ%l%%ﬁys??ibeﬁE SP@GH?}CaiéYAPBIéﬁéFﬁ@Cted
amount of the filler gg) is preferably 1 to 50 parts by nmass based
on 100 3 tinludess bPTtekaBpbRy RESMANER) hyAgoKREecuRPAGCE3ERt (D)
. If this blending anount is 50 parts by mass or |ess, the adhesive
cahObe heHieeie n %al@%@mag@rb@aégeC ﬁé@ﬂﬁﬁéuanﬁarﬁﬁﬂéﬁéd A lgdum

adhesi ve property. . . . .
silicate, magnesium silicate, calcium oxide, magnesium oxide,

aluminum oxide, aluminum nitride, aluminum borate whisker,
boron nitride, crystalline silica, amorphous silica and the
like. They can be used alone or in combination of two or more

15 kinds thereof. Aluminum oxide, aluminum nitride, boron nitride,
crystalline silica and amorphous silica are more preferred
from the viewpoint of improving the thermal conductivity.
Aluminum hydroxide, magnesium hydroxide, calcium carbonate,
magnesium carbonate, calcium silicate, magnesium silicate,

20 calcium oxide, magnesium oxide, aluminum oxide, crystalline
silica and amorphous silica are more preferred from the
viewpoints of controlling the melt viscosity and imparting the
thixotropic property.

The organic filler includes various rubber fillers, and

25 they include, for example, acrylonitrile butadiene rubber

fillers, silicone rubber fillers and the like. They are
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15 Fromthis point of view, this blending anmount is nore preferably
5to 40 parts by mass, particularly preferably 10 to 30 parts by
mass. However, an exposing light is scattered and reflected in

form ng an optical wavegui de depending on the filler to exert an

ef fect SRfeCkELS| Wﬁge@gebéaw chet héezpbdpiityap tnapdgrieg@erztare and
certain case, and therefore when an optical waveguide is prepared by
bui | d- yproYhisngstheetevaplestigk@adiAts -consi deration to suitably
control a content of the filler. [0048] 25 The curing accelerating
agent (e)OG4al |l not specifically be restricted, and for exanple,
tertiary am nes, imdazoles, 35 quaternary amonium salts and the

li ke can be ussl. fihkel nidhzbtesnone| pdeferablbyki aPpobacteangle of 100
2-ethyl -4- met hylim dazol e, 1-cyanoethyl -2-phenyli m dazol e,

1- cyancdedwees 20phbaysi withzobitam -t rIfrethé teortapd angleéi WethTHayetans
be 5 used al one or in conbination of two or nore kinds thereof. For
exanpl el 0QRIdFreeP7ZoCNLand, 2827- agitipadeffiants o fnthef détldead capy be
Shi koku Chem cal s Corporation) are cormmercially available as the

i m dazotmzsan¢@d49dnd 10f The &ar PAgdaogteker ari hAgsageparihasugestlar ably a
potential fromthe viewpoint that the filmis extended in a use

peri od.effidet rehrtnencuingetbranpféowt heséetannel gdewsi byghdiaad de,

di hydrazi de conpounds such as adi pi ¢ di hydrazi de and the |ike,

guanani turichel me¢b@rredei d, additi on conpounds of epoxy 15 conpounds

and i m dazol e conpounds, addition conpounds of epoxy
10 The filler (d) has preferably an average particle

diameter of 0.005 to 1 pum, more preferably 0.01 to 0.1 um. If
the average particle diameter is 0.005 um or more, the
dispersibility and the fluidity can be improved and if it is
0.1 uym or less, the adhesive property can be improved. A
15 contact angle of the filler with water is measured by the
following method. The filler is molded by compression to
prepare a flat plate, and a drop of water is fallen thereon to
measure an angle at which the drop of water is brought into
contact with the flat plate by means of a contact angle meter.
20 An average value obtained by carrying out ten times the above
measurement is used as a value of the contact angle.
[0046]
The above filler includes silica, alumina, antimony oxide
and the like. Nano Tek SiO; (trade name, manufactured by C.I.
25 Kasei Co., Ltd., contact angle: 43 degrees, average particle

diameter: 0.012 pm) and Aerosil R972 (trade name, manufactured
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conpounds and di al kyl am nes, addition conpounds of am nes and

t hi ourea, addition conpounds of am nes and isocyanates and the |Iike.
The curing accel erating agent assunes preferably a structure of an
adduct type.fromthe vi oint _that the 20 activity at room
temmneﬁ%r%l?E%%DAﬁﬁﬂsbimEQducéaa"[G@géﬁcﬂ Bpgﬁﬁﬁné%aﬂﬁ9 et A a9e
curing accel erating agent eé is preferably 5.Q parts byﬁgﬁfs or

| ess, MAELPFEEefapPetorosOt §L63nm) paresc sdaddy PydiH&Plle as
preferably 0.2 to 3.0 parts by 25 mass based on total 100 parts by .
nmass ofSthEcapoXgneeser R&I0O: didadfe nama ngayeMciuyed oY Hi sI. Kasel
bl endi ng amount is 5.0 parts 36 by nmass or |ess, the storage

st abi | €S- i sL¥@pr oV@HFaﬁhdaﬂEée?gégddﬁéﬂfeleisfrea|V§r@l§fleaiPﬁé&.lq 51] A
hi gh nol ecul ar wei ght resin which is conpatible with 5 the epoxy
resbn chametenttheP3ddued is cREMgaRésiNY eyapdsPicod Sof LIHd Ny e SEGt
invention fromthe viewpoint of enhancing the flexibility and the
ref | ow RAERkTWg(Feadst Bave, MFRBLRCEHIRE g&uNahO%eiS@kar i-n M¥icch is
conpatible with the epoxy resin shall not specifically be

restri G@taghdeeapabl £310e6FBei AYCH36E8 RRELIFdE EiampIter pRefex ym)
resins, high nolecular weight epoxy resins, extra high nolecular

wei ght eposgmmesshallyf ﬁﬁé%géhéﬁ gfoapLémaAnyi frR§*Ad8bers having a

hi gh polarity, functional group-containing reactive rubbers having a
hi gh pxﬂ%94{b and the like. 15 [0052] Phenotohto YP-40 and

Phenot oht o YP-50 (trade nanes, .
10 A blending amount of the filler (d) is preferably 1 to 50

parts by mass based on 100 parts by mass of the epoxy resin
(a) and the curing agent (b). If this blending amount is 50
parts by mass or less, the adhesive can be reduced in a
storage elastic modulus and improved in an adhesive property.

15 From this point of view, this blending amount is more
preferably 5 to 40 parts by mass, particularly preferably 10
to 30 parts by mass. However, an exposing light is scattered
and reflected in forming an optical waveguide depending on the
filler to exert an effect on a resolving property of the

20 optical waveguide in a certain case, and therefore when an
optical waveguide is prepared by build-up, this is preferably
taken into consideration to suitably control a content of the
filler.
[0048]

25 The curing accelerating agent (e) shall not specifically

be restricted, and for example, tertiary amines, imidazoles,
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manuf actured by Tohto Kasei Co., Ltd.), PKHC, PKHH and PKH] (trade
names, manufactured by Phenoxy Associate Co., Ltd.) are commercially
avai |l abl e as the phenoxy resin. 20 The hi gh nol ecul ar wei ght epoxy
resin includes high nnleculai wei Bt epoxg resi ns_havi ng a nol ecul ar
vei ght Bi2tSRNPY TB8DIBB0SAhESeRPrathFghiHhEl 68 RF WEFHht epoxy
resins having a no] ecul ar wei ght of exceeding, 80,000 (refer to
Japanese Pat érte Pdbl d22019% NeClude1774ebBY L1 JALdRE_ECPaleRtNYE 4
Publ i cati on No. 59618/ 1995, Japanese Patent Publicati on No.

59619/ TBY JHpbhesel Pat encYPOPELEALr6NPRENYEIB20RA299S, 37 CYRFRTSYL1-
Patent Publication No. 64911/1995 and Japanese Patent Publication
No. 683 wheup)imidatpeivaseronethétprtacanenaheglélis-cohkaynFag be
reactive rubbers having a high polarity, PNR-1 (trade name, 5

manbf adiif@ R BNg SR ChrpepBPibar1Ps ednkEpcpal mpraviings| dhggeof. For
car boxyl group-containing acrylonitrile butadi ene rubber. A bl ending
annuntQﬁampkﬁkﬂ%ﬁﬂm%le%gZaENménéhﬁPZe§Nﬁ (hpeR nPamesmpagnpifackurrd
the epoxy resin is preferably 40 parts by mass or |ess per 100 parts
by masPwiShieokpoyerbsahs Ceppprations apepapimepyipady evalldgblerg
of the epoxy resin layer can be enhanced. [0053] Various coupling
agent s aarthee Inid#azelesded to the adhesive conposition of the
present invention fromthe 15 viewpoint of inproving an interfacial
bond betlWd4?Pldi fferent kinds of the materials. The coupling agents

i ncl ude sil ane base, titanium base
10 The curing accelerating agent has preferably a potential

from the viewpoint that the film is extended in a use period.
The representative examples thereof include dicyandiamide,
dihydrazide compounds such as adipic dihydrazide and the like,
guanamic acid, melamic acid, addition compounds of epoxy

15 compounds and imidazole compounds, addition compounds of epoxy
compounds and dialkylamines, addition compounds of amines and
thiourea, addition compounds of amines and isocyanates and the
like. The curing accelerating agent assumes preferably a
structure of an adduct type from the viewpoint that the

20 activity at room temperature (25°C) can be reduced.

[0050]
A blending amount of the curing accelerating agent (e) is

preferably 5.0 parts by mass or less, more preferably 0.05 to
3.0 parts by mass and further preferably 0.2 to 3.0 parts by

25 mass based on total 100 parts by mass of the epoxy resin (a)

and the curing agent (b). If this blending amount is 5.0 parts
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and al um num base coupling agents, and the silane base coupling
agents are nost preferred. 20 The sil ane base coupling agents shal
not specifically be restricted, and capable of being used are for

exanpl Vi n Itr| hl oro 'Ian Vi ny R- net hox ethox )s n

Tyt Berisy st afes o RO (P FHEtROXGErPRRat Ty 15 HPEOPEY) SLhd Ene
met hacr rop i e silane, y 25

nethacﬁ§¥5§9§?5p§+%%th§ g?ﬁ%fﬁ% ysil ane, R-(3,4-
epoxycycloﬂexyl)etnyltrlnethoxy3|lane y 38

gl yci do yl tri met hoxysil ane, y-

gl yci doxypropyl met hyl di net hoxysi | ane,

gl yci doxypr oy et yQH % Wby sre bt Rﬁﬁ%a‘f’ﬁlh%t k§| gogpatible with
am nopropyl tri net hoxysi | ane, N-a-(am noethy
anlﬁopﬁ%ﬁ?l%ﬁﬂ*@dﬁﬁ%%@h%&%sb?aﬁ%rt9eénﬁﬁ6§@oé9lFP?e?ﬁB??éV?ane

N- phenyl -y- anlnoprop | trimet hoxysil ane,

mer captCEIRA E ¥ e et hobBRi PapESnY - l%?@ﬁf@%pﬁsﬁm theevheypeirinef 3-
am nopr opyl met hyl di et hoxysi | ane, 3-urei dopropyltriethoxysilane, 10
3- urm«ﬁﬁﬂ%ﬁﬁﬂﬁ9|¢&ﬁh%&?%%mb%étYBQ%ﬁ1EB%rBEﬁE?Wlﬁé?ﬁEk?glFﬁﬁéStance
3-am nopropyl -tris(2-nethoxy-ethoxy-ethoxy)silane, N-neth

ani noprﬁmjmwmmlﬁn\éﬂgw aRf hoPr ¥pYELt %ﬁnﬁ@ﬁeﬁpébﬂanylth the
3- (4, 5-di hydro)i m dazol e-| -yl -propyl tri net hoxysi | ane,

net hac QAP gropyt - 123 bt PR y%??@hélcglhﬁrleapf%%byre@s and capable
met hyl di met hoxysi | ane, 3-chl oropropyl - net hyl di met hoxysi | ane,

3- thl orcdpspyid dised S si faheex @R iC%.nOE]P%IE@KYt FeeiRBxyBighnmolecular

hexamet hyl di sil azane, N, O-bis(trinethylsilyl)acetam de,
met hy| t4e et th BB Y aFRsS 1@t ¥ EFa ch hoRyBPlagelar weight epoxy resins,

functional group-containing rubbers having a high polarity,
functional group-containing reactive rubbers having a high
polarity and the like.

15 [0052]

Phenotohto YP-40 and Phenotohto YP-50 (trade names,
manufactured by Tohto Kasei Co., Ltd.), PKHC, PKHH and PKHJ
(trade names, manufactured by Phenoxy Associate Co., Ltd.) are
commercially available as the phenoxy resin.

20 The high molecular weight epoxy resin includes high
molecular weight epoxy resins having a molecular weight of
30,000 to 80,000 and extra high molecular weight epoxy resins
having a molecular weight of exceeding 80,000 (refer to
Japanese Patent Publication No. 59617/1995, Japanese Patent

25 Publication No. 59618/1995, Japanese Patent Publication No.

59619/1995, Japanese Patent Publication No. 59620/1995,
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ethyltrichlorosilane, n-propyltrimethoxysilane, 20
i sobutyl trimet hoxysilane, amyltrichlorosilane, octyltriethoxysilane,
prenyl trimethoxysilane, phenyltriethoxysilane,
met hyl tri (et hacryl oyl oxyet hoxy) si | ane,
met hyl t7aRaS§es B bRyY sPithhecalion( Novi AYPbeh2yPanRdeVRpRRepe Patent
am nopropyl tri net hoxysi | ane, octadecyl di nethyl [3 25
(trinetBRkication oyt | aB3dn/ UAPEhLori de, y-
chl or opr opyl net hyl di chl orosi | ane, y 39 .
chl or opr opy! rigt Hheli pagdoxy sthantungtional group-containing reactive
chl or opr opyl net hyl di et hoxysi |l ane, trinethylsilylisocyanate,
di met hytuhided § doxyamet @, hhgh hppsarytyri P¥Bcyanarade name,
vinylsilyltriisocyanate, phenylsilyltriisocyanate, 5
t et bai SouyHirtesiedney €SRokgspbaatipabcyanacemandiahdyl ekeilapheyas
can be used alone or in conbination of two or nore kinds thereof.
[ 0054] camizoxyl agvf eupphegetebuphingcayeanstshik| buoedipaei tublekry 10
be restricted, and capabl e of being used are, for exanple,
i sopropyl tri dettarfiyding tameuet ¢Soprepyldh nmpe hacujarsveighfoyesin
titanate, isopropyltridecyl benzenesul foyl titanate,
i sopropshiciosiearoypalt belgl withabheeepokgopeopy| L6i pdederpphuspRat e)
titanate, 15 isopropyltricunyl phenyl titanate,
i sopromants gylinesy| pyr dphesphat 00 iteariat &Y iy opf/| thés¢poxy resin.
am noethyl) titanate, tetraisopropyl bis(dioctylphosphite) titanate,
t efPaoctylidi si{sli4Q ipecyphogphise)ori tanat eTg of the epoxy resin layer
tetra(2,2-diallyloxymethyl-I-butyl)bis(ditridecyl)phosphite

can be enhanced.

[0053]

Various coupling agents can be further added to the
adhesive composition of the present invention from the

15 viewpoint of improving an interfacial bond between different
kinds of the materials.

The coupling agents include silane base, titanium base
and aluminum base coupling agents, and the silane base
coupling agents are most preferred.

20 The silane base coupling agents shall not specifically be
restricted, and capable of being used are, for example,
vinyltrichlorosilane, vinyltris(f-methoxyethoxy)silane,
vinyltriethoxysilane, vinyltrimethoxysilane, vy-
methacryloxypropyltrimethoxysilane, vy-

25 methacryloxypropylmethyldimethoxysilane, B-(3,4-

epoxycyclohexyl)ethyltrimethoxysilane, vy-
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20 titanate, dicunyl phenyl oxyacetate titanate,
bi s(di octyl pyrophosphat e) oxyacetate titanate, tetraisopropyl
titanate, tetra-n-butyl titanate, butyl titanate diner,
tetra(2-ethyl hexyl) titanate, titanium acetylacetonate, polytitanium
acet yl I OrRRYPEPPRAFOINOERKERGLGNPcoVate, a 25 titanium | actate
ammonium salt, titaniumlactate, titanium |actate ethyl ester,
titani wietidonypeopnanethyddpoehodyexyeheanivaom st ear at e,
tetramethyl orthotitanate, tetraethyl orthotitanate, tetrapropyl
ort hot iglarat@oxypeepriseboyytiiethosysilennat ¥-Bstlemippethvanate, a
cresyl titanate nononer, a cresyl titanate polyner, diisopropoxy 5
bi s( 2, smpiemchonht e)ne thanyam ény) , Ndprdepiopgthbils-vtri et hanol ami no
titanate, octylene glycol titanate, a tetra-n- butoxytitanium
pol §neragminepropy bue bixyt dimathoxpehbshear ayeampopbprepyltriethoxysilane,
tri-n-butoxytitani umnonostearate and the |ike. They can be used
al one d¥-pheryiryrnatinopodbpyor bnehborykihdselOythereof. [0055] The
al um num base coupling agents shall not specifically be restricted,
and capehtcapfoieomygl usedebhexy$sdiaeganpte, al um num chel ate
conpounds such as ethyl acetoacetate alum num 15 dii sopropyl ate,
al um numtecasf{aphypatet batkdtaye) lanekyBacet oacet at e al um num
di i dopropyl ate, al um num nonoacetyl acetoacetate
bi s( et lapiaocgoawele &) yldl evhoxpsilans( acdtykratdbpnapg) triethoxysilane,
al um num nonoi sopr opoxynonool eoxyet hyl acetoacetate, al um num
di 10- but-axt elied oyomnoey hiyt acetlbeaxes al ene 203 adnihopnodiyl sopmephrikgeilane,
nonoet hyl acet oacetate and the |i ke,

3-aminopropyl-tris (2-methoxy-ethoxy-ethoxy)silane, N-methyl-3-

aminopropyltrimethoxysilane, triaminopropyl-trimethoxysilane,
3-(4,5-dihydro) imidazole-1-yl-propyltrimethoxysilane, 3-
methacryloxypropyl-trimethoxysilane, 3-mercaptopropyl-

15 methyldimethoxysilane, 3-chloropropyl-methyldimethoxysilane,
3-chloropropyl-dimethoxysilane, 3-cyanopropyl-triethoxysilane,
hexamethyldisilazane, N,O-bis(trimethylsilyl)acetamide,
methyltrimethoxysilane, methyltriethoxysilane,
ethyltrichlorosilane, n-propyltrimethoxysilane,

20 isobutyltrimethoxysilane, amyltrichlorosilane,
octyltriethoxysilane, phenyltrimethoxysilane,
phenyltriethoxysilane, methyltri (methacryloyloxyethoxy)silane,
methyltri(glycidyloxy)silane, N-f-(N-vinylbenzylaminoethyl)-y-
aminopropyltrimethoxysilane, octadecyldimethyl[3-

25 (trimethylsilyl)propyl]ammonium chloride, y-

chloropropylmethyldichlorosilane, y-
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al um num al col ates such as al um num i sopropyl ate, nono-sec-
but oxyal um num di i sopropyl ate, al um num sec-butylate, al um num
ethylate and the |ike. They can be used alone or in conbination of
two or nore kinds thereof. 25 A blending anmount of the coupling agent
i s pref@®drepuePry paetYbGinasbogysLédsepa¥ed on total 100 parts by
mass of the 41 epoxy resin ga) and the curing agent (b) fromthe
vi ewpoi g koreprepy Eeeshy hdi eghoxysheaner e§irdghby 184d Yd 160$1yanei656]
Further, the adhesive conposition of the present 5 invention can be
bl endediise thghs i bril sagEagatres r sathieésiyyafpoilsocoyrnadsor bi ng i onic
inmpurities to enhance a noisture resistance reliability. The ion
scavengernyhal lyhorispecyvanshe) yphbenvésidvdted isogyanasgabl e of being
used are conpounds known as a copper 10 inhibitor for inhibiting
copper fetum bedaganehezédanad ethouisilhoe éxanproater cad wdehildke.
conpounds, bi sphenol base reducing agents and the |like, and
i nor garfiteey orradser beadsasonh as iri comhinmtbase odndwanoirmwy ebiksimgish
base nmagnesi um al umi num conpounds and the |ike can be used as well.
A bl endilrgrembunt 15 of the ion scavenger is preferably 10 parts by
mass or | ess based on 100 parts by mass of the adhesive conposition
from tH&0AEwWpoi nts of effects obtained by adding, a heat
resi stance and a cost. [0057] 20 The cured nmatter of the adhesive
conposi ti on dfhe hel tarbgenvasaveotp binhazgpneseshbly noteapekéfically
el asti c nodul us of

10 be restricted, and capable of being used are, for example,

isopropyltrioctanoyl titanate, isopropyldimethacrylisostearoyl
titanate, isopropyltridecylbenzenesulfoyl titanate,
isopropylisostearoyldiacryl titanate,

isopropyltri (dioctyphosphate) titanate,

15 isopropyltricumylphenyl titanate,
isopropyltris(dioctylpyrophosphate) titanate, isopropyltris(n-
aminoethyl) titanate, tetraisopropylbis(dioctylphosphite)
titanate, tetraoctylbis(ditridecyphosphite) titanate,
tetra(2,2-diallyloxymethyl-1-butyl)bis(ditridecyl)phosphite

20 titanate, dicumylphenyloxyacetate titanate,
bis(dioctylpyrophosphate)oxyacetate titanate, tetraisopropyl
titanate, tetra-n-butyl titanate, butyl titanate dimer,
tetra(2-ethylhexyl) titanate, titanium acetylacetonate,
polytitanium acetylacetonate, titanium octylene glycolate, a

25 titanium lactate ammonium salt, titanium lactate, titanium

lactate ethyl ester, titanium ethanol aminate,
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1 to 20 MPa at 240C. If the above tensile elastic nodulus is 20 MPa
or less, the stress relaxation property can be enhanced to nake
warping less liable to be brought about. On the other 25 hand, if it
is 1 MPa or nore, generation of reflow cracks can be reduced. 42 The
tensi | el yhydroxptutasium ghegrasenesstireteithylhertholtidwinggenmanner .
First, the adhesive conposition having an initial |length of 20 nm
(L) and-ettdeichpkssrbhoabbahab, } krtirapropyédoathdf@Cahategne hour to
prepare a cured film This 5 cured filmput in a constant tenperature
of 240G etrdihsolshtay e otbhdtatitarmdtbpadtebrilt bitnkge(Wa icseamppl i ed
on the cured film After putting, the tenperature of the cured film
r eachesti 2443 e andndhen, aa erengat tohahAby pndyaeer, osdiseptriopoaly-ar ea
(S) of the cured filmare determned to calculate a tensile 10

el asti i) 4spéictadiovatehetivhhowmngI¥guatiasoprBpyl-pisX W/ (AL X
S) [0058] The cured matter of the adhesive conposition of the

pr esenttn ivemnobhahiso pt et@nabky acsybengegelasii tinvdaltes af teéfri-he
20 MPa at 240C. The adhesi ve conposition having the above

char actert st ytri t sn huhi pyevmnef pr aexairphebubypxtyhétandomosohobstiearate
conprising the epoxy resin and the curing agent therefor, the high
nmol eculwrl om0 utdi wiklsht o syt htanpahi hbrostwebbhatbeandt haef iLlliker. aTidey
the curing accelerating agent. In 20 particular, the conposition

cont ai rdarg bdeuded | ®Ions preiercefbinandohhefcowposict momec&ihaisni ng
the filler having an average particle dianmeter of 0.005 to 0.1 pmis
patti cullssdao pHreferred

[0055]

The aluminum base coupling agents shall not specifically
be restricted, and capable of being used are, for example,
aluminum chelate compounds such as ethylacetoacetate aluminum

15 diisopropylate, aluminum tris(ethylacetoacetate),
alkylacetoacetate aluminum diidopropylate, aluminum
monoacetylacetoacetate bis(ethylacetoacetate), aluminum
tris(acetylacetonate), aluminum-monoisopropoxymonocoleoxyethyl
acetoacetate, aluminum di-n-butoxide monoethylacetoacetate,

20 aluminum diisopropoxide monoethylacetoacetate and the like,
aluminum alcolates such as aluminum isopropylate, mono-sec-
butoxyaluminum diisopropylate, aluminum sec-butylate, aluminum
ethylate and the like. They can be used alone or in
combination of two or more kinds thereof.

25 A blending amount of the coupling agent is preferably 10

parts by mass or less based on total 100 parts by mass of the
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[0059] A weight | oss observed when t he adhesive conposition of 25
the present invention is heated at 270C is preferably 2 %or |ess,
nore preferably 1.5 % and further preferably 1 % If 43 weight |oss

in heatdigki Srds Y0l al egad EHQtéﬁkQﬁ %e (BST IfRBAI &h e RPN s
can be reduced in use thereof. the adhesi ve conposition

suited 4p éPPe@QQ%h&Feo? fb' HEQE EB%lB%%ﬁ%@t ah@ventiogr .and use of

t he above adhesive I'm Shal I "be explained. I'n the adhesive
conp03|tﬂ nd t he adhe5|ve f|In1of t he present i nvention, the
conponents are separated preferably into two phases in a cross

section of the,qued TLL eLahber 80l condfsThEoh VD PRASCS: BELREN

referred to nean that fThe cured nmatier  assunes a seal/islan

stryct Lﬁ.rr?\rer[lt?ﬁ thﬁesﬁi‘éhéleéngl%rgﬁt Ybh %Q%nﬁg@@ WG +,CT 0SS

section e ad esive conposition staying in a ure state is 15

pol i Sh:‘glé\%%@ﬁ%fegdyggﬁiné $6aql Eﬂpﬁkﬁﬁgégntg‘ %gﬂ%ﬁ%@e’a ﬂx%fgtgfre

observ as an uneven~structure escrib at page

"PoIynegeggg%g@ggrf@ilggelgggnt pol ymer alloy" edited by Kyoritu

Shuppan, ~conprising a continuous phase (referred to as "sea") and a

di sper st on Phage {de! SILPLndOr Anal ! 1"1‘6‘9"Q%egﬁ?f%QQ?%%hEQerégEﬁ%‘é%d,

conposition aV|n ove aracteristic

are achjg di/ %aepgk%e e&@”ﬂ%fngszéﬁearEOHBfRfsthEiB RRBRA' 85"d EBBLBROXY

resin an curing a
10 inhibitor for 1nh1b1t1ng copper from being ionized and eluted,

for example, triazinethiol compounds, bisphenol base reducing
agents and the like, and inorganic ion adsorbents such as
zirconium base and antimony bismuth base magnesium aluminum
compounds and the like can be used as well. A blending amount

15 of the ion scavenger is preferably 10 parts by mass or less
based on 100 parts by mass of the adhesive composition from
the viewpoints of effects obtained by adding, a heat
resistance and a cost.

[0057]

20 The cured matter of the adhesive composition of the
present invention has preferably a tensile elastic modulus of
1 to 20 MPa at 240°C. If the above tensile elastic modulus is
20 MPa or less, the stress relaxation property can be enhanced
to make warping less liable to be brought about. On the other

25 hand, if it is 1 MPa or more, generation of reflow cracks can

be reduced.

42



t herefor, the high nolecular conpound which is inconpatible 25 with
them for exanple, allyl rubber, acrylonitrile butadi ene rubber,
silicone rubber, polyurethane, polyimde, 44 polyam deimde and the

| i ke, a copol ynmer_or m Xt ure. thereo and, _if .necessar the filler
and/ or the cdﬁq%gt%%%g}%r%i?ﬁblca@%ﬁFEB? agf?ﬂh}ghéﬁeﬂeﬁéyfgg ih! the
(adhesive film thereof. [0063 5 From t he viewpoi nt of enhancing an
adhesi vi® bt OpLi e ymaBRe feenf tHt s e pnadiee shie t FROPSP HhyOPhAgEing an
peripheral  length S of the island phase to a cross-sectional area V
sati sf iigslpFat ef%gphyéva@zw4.(é) ABFeaptBLekRBEy SE(9PoNt>306 MM Hise
adhesi ve conposition and the adhesive film having the 10 _above |

char act@tfed i 2t at &0 aehfeveanef Bpusx&RpPESPBY et Re CUESRPESilfi-onTh1s
conprising the epoxy resin and the curing agent therefor, the hi%h
nol écul @ ednpblihdPWhi R #sCPREEAPAt CBMBEraftRet REnP40oF dRarkhite State
phenoxy resin and the like, the filler and the curing accelerating
agent oraf | ki xedpkeadsofmtt B LAdkesitWe £85I ApPLasfesr. thg cured
particular, the conposition containing the filler is preferred, and
t he confpoltti &f teomuitningy tHe fIeMReT HNT di P Ant % erafed pht tRcreaches
dianeter of 0.005 to 0.1 pmis particularly preferred. The filler is
prefer @A Gi1aed thephpBhehorgpfae (SlbaARd i ¢RoaR seghhpral 2grea
matter. [0064] The cured matter of the adhesive conposition or the
adhesi veS ¥ i9im e tmered e5ehn phR9efef8RMhBSApEES 6@&5@%@ 8s tengadet he

pores have preferably an average di aneter thereof of
10 elastic modulus (E’) from the following equation:

E’ = (L X W)/ (AL X 3)
[0058]
The cured matter of the adhesive composition of the
present invention has preferably a storage elastic modulus of
15 1 to 20 MPa at 240°C. The adhesive composition having the
above characteristic is achieved, for example, by the
composition comprising the epoxy resin and the curing agent
therefor, the high molecular compound which is incompatible
with them, the filler and the curing accelerating agent. In
20 particular, the composition containing the filler is preferred,
and the composition containing the filler having an average
particle diameter of 0.005 to 0.1 um is particularly preferred.
[0059]
A weight loss observed when the adhesive composition of
25 the present invention is heated at 270°C is preferably 2 % or

less, more preferably 1.5 % and further preferably 1 %. If
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25 0.01 to 2 pmand a volune content thereof of 0.1 to 20 % by

vol une. The above cured matter has pores having an average 45

di aneter thereof of nore preferably 0.03 to 0.1 pm The pores nean
voi ds, spaces,.apertures and the like, and an average i,anet er of
the por®et%eantossdi3nBeaF1BE 4Ssphér 8Tr 85Sed Cogri}ﬁ?t&ﬁag@—p& fff’rom a
vol une of the pores. |f an average 5 dianeter of the pores falls in
the rarRRFHRRF# betdubByentEhEaNPRE FEdlSEendE ts8hdsivF& dtr engt h)
can be enhanced. [0065] |If the pores have a volunme content of 0.1 %
by vol unfP®0] nore, a presence effect of the pores is obtained, and
the PCT 10 resistance can be enhanced. |f the volune content is 20 %
by vol ume oNéxss, theeadlaesbvier eaBeahteorndui REAPEY £BSi 36A/EA Vecan
be enhanced. Mre preferably, the pores are evenl di spersed. The
vol Bne Ebokrenf BihetheepontslipdAnbéoneasdr gcard tixs ekorel achgsBy et he
follow ng nethod. (1) A place which has a square area conprising an
edge hakdhy shalbngehesplpangd-as 100 times an average particle

di ameter of the filler used and in which 50 pores are present is set
under a scankit nighel adeedhvei epBReSHEL PBEMI gbe(asihqfﬁévgqéaﬂ»@ afeihe
and an area of 50 pores are determned by the follow ng nethod. A
transpdrestent | mvidRehons ehencprpranchéfspre srpazatednPrriferaddy is
put on an SEM photograph to trace all the fifty pores along the
fornms thHet@otwei Phagepedn aaryasfersediel an a@%dt%ar @Eraiﬂeméﬁgeéf ftheggof.

(3) Fixed area parts (including the parts of 50 pores) are
10 The two phases herein referred to mean that the cured matter

assumes a sea/island structure.
[0061]

The sea/island structure means that when a cross section

of the adhesive composition staying in a cured state is

15 polished and observed under a scanning electron microscope, an
observed image has an uneven structure, as described at page
16 of “Polymer New Material one point polymer alloy” edited by
Kyoritu Shuppan, comprising a continuous phase (referred to as
“sea”) and a dispersion phase (referred to as “island”).

20 [0062]

The adhesive composition and the adhesive film having the
above characteristic are achieved, for example, by the
composition comprising the epoxy resin and the curing agent
therefor, the high molecular compound which is incompatible

25 with them, for example, allyl rubber, acrylonitrile butadiene

rubber, silicone rubber, polyurethane, polyimide,
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traced wwth a pen in the same manner as in (2), and then the 46
traced parts are cut off. (4) The masses of the traced parts cut off
in (2) and (3) are neasured to determne (2)/(3). (5 V =
[(2)/(3)]32 is determned. 5 (6) . The operations of %é)_to (5) ?{e
repeat kP tY¥BideBsdeannd the avéfagé FaPQeYBPTVOrhds Msttainfedies

to the volunme_ content. [0066] The adhesive conposition and the .
adhesi v@&4¢i | #f oreengsary, pEBSeht lilg¥eANASR T CERET C¥E 189 GCE@ Lirgatdm bf
t he adhesi ve conposition containing the epoxy resin (a), the curing
agent F¥gntipe ai §hlmoreeprdr maskpsunadhepigrd fiilpin Je&fy, the
filler (d) and the curing accelerating agent (e), and it may be a
cured melt@@F3ishi ch has pores having an average dianeter 15 of 0.01 to
2 umand in which the pores have a volune content of 0.1 to 20 % by
vol Bne. [ 0067fromhehedriteipeiebnpbsenhancongt A prBSEAVE| RYORELSEN can
be wused to prepare an adhesive filmin which a reduction anount 20
in flokewsenotlhe sesspheseoandf the 721lhbdr Phape, aar egrdpheralanmount
in flow of the adhesive filmis 50 %or |less, the adhesive filmis
ext endekengtla Stof ageepesladdaprhase §p BCcramnd-santhenstlopggaover a
long period of time, and therefore it is preferred. 25 A redyction
amount $atisbwesapretenghstir 84 (By "t hd - 0f olpaei pyepesebdyr 8/ (V°°) >3.6.

The adhesive composition and the adhesive film having the

10 above characteristic are achieved, for example, by the
composition comprising the epoxy resin and the curing agent
therefor, the high molecular compound which is incompatible
with them, for example, a phenoxy resin and the like, the
filler and the curing accelerating agent or a film-shaped

15 matter (adhesive film) thereof. 1In particular, the composition
containing the filler is preferred, and the composition
containing the filler having an average particle diameter of
0.005 to 0.1 um is particularly preferred. The filler is
preferably silica in which a surface is coated with an organic

20 matter.

[0064]

The cured matter of the adhesive composition or the
adhesive film of the present invention has preferably pores,
and the pores have preferably an average diameter thereof of

25 0.01 to 2 um and a volume content thereof of 0.1 to 20 % by

volume. The above cured matter has pores having an average
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47 First, the adhesive filmpunched in a size of 1 cmX 2 cmis
pressed on the conditions of 160C, 1 MPa and 18 seconds. The
respective four sanples are neasured at two points for a |ength of
the sanples protruded fromthe end part under an 5 qptical njcroscope
to det dIHARRLSh LUEFSE PonBORe BRETERFBIYs 0 -8t tPo VeHe Mo ARoBAESS
A reduction anpunt in flow at 60C after. 72 hours is determ ned from
the init¢at YPbW andDAECSR @EBFTrEHEeEnhanl Sheaddkfr PRO72R &VedGEe
after 72 hours according to the foll owing equation. 10 Reductjon
amount 424meke¥ | @fy Eherppoys- meapsop) drapgfex edoa ppbhese fissuced
adhesive filmof the present invention conprises a cured matter of

t he admRpyexEpapesyt fbancanvalimagofhéhepsRyesresih @) averadeuring
agent (b), the high nol ecular conmpound 15 (c), the filler (d) and the
cur bng W@at@ggﬂa@eﬁ@(@y, fahds iRetBenpongnt descriRpd gboge, the
descri bed above satisfy referably a relationship of: 0.75>a/b

wher ei rPGT reps b%’é@a@@ea(éégﬁéét’eaﬁ‘gmnéflhﬁ h€apj PeefNP@NCHI-h 20
water, and b represents a contact angle of a matter obtai ned by
coating EHPrying a bl ended matter of (a), (b), (c) and (e) wth
water. [0069] The adhesive filmhaving the above characteristic is
25 achi eved, Forthsarpres byvend vohposi €pbhebbnpEi 8k Ag®t RE Epdxgpe or

resin and the curing agent therefor, the high nol ecul ar 48
more, a presence effect of the pores is obtained, and the PCT

10 resistance can be enhanced. If the volume content is 20 % by
volume or less, the reflow resistance and the PCT resistance
can be enhanced. More preferably, the pores are evenly
dispersed.

The volume content of the pores can be measured and

15 calculated by the following method.

(1) A place which has a square area comprising an edge having
a length as large as 100 times an average particle diameter of
the filler used and in which 50 pores are present is set under
a scanning electron microscope (SEM).

20 (2) The square area and an area of 50 pores are determined by
the following method. A transparent film which is even in a
density and a film thickness is put on an SEM photograph to
trace all the fifty pores along the forms thereof with a pen,
and then the traced parts are cut off.

25 (3) Fixed area parts {(including the parts of 50 pores) are

traced with a pen in the same manner as in (2), and then the
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conmpound which is inconpatible with them for exanple, allyl rubber,
acrylonitrile butadi ene rubber, silicone rubber, polyurethane,
pol yi m de, polyam deimde and the |ike, a copolyner or mxture

t hereof and, ,if necessary, .the filler 5 and/or the curing

accel eraf?#nglalgRhFSofr§ %PFanﬁaped matter (adhesive film thereof.
In particular, it is achieved by the adhesive film conprising the
epoxy ré@)n?h?h%aﬁﬁ?ﬁn@faﬁeﬁttr?ﬁ@ﬂe?éFFstﬁéteﬁéfylﬁrd§§-éﬁﬁfagﬁiﬁ&e
acryl copolyner containing 1.5 to 2.0 % by mass of gl ycidyl

(et h) dee3sared 49 GALeRMiBe| Aednpati-bl e with them and has a wei ght
average ol ecul ar wei ght of 100,000 or nore, the filler and the
curing (%bcﬁlﬁréﬁ?hé(égént.lﬁndﬁéﬁﬁméaﬁér, the epoxy resin having a
sof tening point of 50C or higher is preferably used. Further, the
cur bng Ggenfhesopeeptiabpyofhdlphérol(Siesirs repeasent &dvsy timss, and
Formula (1) described above. [0070] In the adhesive filmof the
presentthevavierage vaduecehpdnthtls ebtpanedo igepededer ithed vadoWe are
preferably selected so that a relationship of 0.75>a/b (wherein a
and b 2XPREeEhe sane as described above) is satisfied after the
adhesi ve conposition is coated and dried. The rel ationship of

0.75>a/ biQ@& Gk eferred, that is, a/lb is preferably less than 0.75,
more preferably less than 0.66 and particularly preferably |ess than
0.50. A | owerThe mdhesivescemposst hppuand. pBe pghaspvesfiéBsotfhihe
0.75, the adhesive property after 49 absorbing noi sture can be
enRinc&tegerbniaéenbhghecamprisfea cured matter of the adhesive

composition containing the epoxy resin (a), the curing agent
(b), the high molecular compound (c) and, if necessary, the
filler (d) and the curing accelerating agent (e), and it may
be a cured matter which has pores having an average diameter
15 of 0.01 to 2 pym and in which the pores have a volume content
of 0.1 to 20 % by volume.
[0067]
The adhesive composition of the present invention can be
used to prepare an adhesive film in which a reduction amount
200 in flow is 50 % or less at 60°C after 72 hours. If a reduction
amount in flow of the adhesive film is 50 % or less, the
adhesive film is extended in a storage period at 25°C or 5°C
and can be stored over a long period of time, and therefore it
is preferred.
25 A reduction amount in flow can be measured by the

following procedure.
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filler wwth water is neasured by the nethod described above. A
contact angle b of a matter obtained by coating and drying a bl ended

matter of (a), (b), (c) and (e) with water is neasured 5 as well in

t he sane manner e adhesi.ye conposition and t he adhesi

ol e st ik aARe T Rota S BRBRARHy LB BnairroR ol b 2
conponent s a (e) as shown belomr 10 (a) the total of h

regP n o %ﬁ(ep)eaﬁﬁﬁ& )Q&eﬁt he ondiftiong ooﬁwléo%byl ngse, a(lé) %hép%od}ﬁis

nol ecul ar conpound; 50.0 to 70.0 % by nmass, d? the filler: 0.45 to
10. 0 %The nﬁ%%P%Hl(’é) foxe éGF‘Pﬂr@Saé‘éél Beasingagéntwoo Pos s £ &
by mass 15 0072L If the total blending anount of the epoxy resin
(a) andlenrdeh cafi hheagenplep) Pretrpdgdydspmmise endnpegt psleddiddsi ve
property, the nolding property %flom/property) and the like are

sat bsf @R oF§al Gpi€hesepner tﬁade erpinge py a9esagehy epgdd,2@nsk thdss is
the elastic modulus is not too high. In this regard, a ratio éé°

(b)) ofsg¢f)tehehepbkgwr aBpHnte (%)r@%@cﬁh®mn@m0@@§n%nl§19Weﬁ§r | § 33
. 67 to 75 : 25. If (a) the epoxy resin is too large in the above
rati o, akleehed? Revrst afcdetermingg) érﬁ@ shepépiyief] dwopr épenny) Fand
the like tend to be 25 unsati sfactor t he ot her hand, if the
curing gyemndpihesflegoamange, FtH82%DB@|ﬁ§°§r@§éﬁﬁy7@fm@wrﬁroperty)
and the like 50 tend to be unsatisfactory. Use of the conposition

bl endec@¢errdiedrbei bheefeltlpwdngbedeafakds it possible to obtain the

10 Reduction amount (%) in flow = (F (0) - F (72))/F (0) X 100
[0068]

The adhesive film of the present invention comprises a
cured matter of the adhesive composition containing the epoxy
resin (a), the curing agent (b), the high molecular compound

15 (c), the filler (d) and the curing accelerating agent(e), and
the components of (a) to (e) described above satisfy
preferably a relationship of:

0.75>a/b
wherein a represents a contact angle of the filler (d) with

20 water, and b represents a contact angle of a matter obtained
by coating and drying a blended matter of (a), (b), (c) and
(e) with water.
[0069]
The adhesive film having the above characteristic is
25 achieved, for example, by the composition comprising the epoxy

resin and the curing agent therefor, the high molecular
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adhesive filmwhich is excellent in a heat resistance after

absorbi ng noisture, a reflow resistance, an adhesive property 5 after
absorbi ng noi sture and the like. [0073] The adhesive film of the
present invention conprises preferably the adhesive conpositio iq
whi ch aSeHRPREAt KAt ch l?oﬂ&?°ﬁ€§§18ﬂetHét8p5?§nke§Pﬁ @fﬁmﬁi?w ly
phenol resin (b) 10 represented by Fornmula (1) described above is set
to A andubb@ht ack¥senefrihe Ru§RIASPRECHMNRPSEoNSIdAGOR®) TEORRL si ng
0.5 to 6 %by nass of a reactive group-containing nononmer and

havi ng RO Wenghthaner a@@lbféméé@bapoaﬂﬁgﬁfieéﬂlﬁéo,a@@ot@@ rkE i & set
to B, aratio AAB thereof is 0.24 to 1.0. 15 [0074] The adhesive
conposi ¢PBAl BRer her présbrtei hhekeprdnasdn BE ngse§ses Ypr épsr £idder
adhesive filmwhich conprises a lamnated cured matter of the above
adhé&si vandoepothei enrand acpelgratdag poemtard ien fiRincishalpedap@rder

| am nated cured matter has a 20 peeling strength of 50NNmor nore
measur etedregive falny, thRseabovel} drnbi @dlalr etlt nhst eghtaredebisthe
to prepare an adhesive filmin which peeling having a dianeter of 2
mm or mikesEveofibroaghPraBbng ihet ReoAlovesiani theedusdngd agemtt er
in heat treatnment at 260C for 120 seconds after 25 noisture absorbing
t r eat nepher &R ¥ hekhet fposrhespup-conpasningnastylheoprdyastr 51

i nvention can be used to prepare an optical device in which peeling
havi ng eonftaieiry biSitenPeP #oby nesmobfbgdiightyabdmethhaowyda tche

adhesive | ayer and the optical wavegui de when
10 which is incompatible with them and has a weight average

molecular weight of 100,000 or more, the filler and the curing
accelerating agent. In particular, the epoxy resin having a
softening point of 50°C or higher is preferably used. Further,
the curing agent is preferably the phenol resin represented by
15 Formula (I) described above.
[0070]

In the adhesive film of the present invention, the
components of (a) to (e) described above are preferably
selected so that a relationship of 0.75>a/b (wherein a and b

20 are the same as described above) is satisfied after the
adhesive composition is coated and dried.

The relationship of 0.75>a/b is preferred, that is, a/b
is preferably less than 0.75, more preferably less than 0.66
and particularly preferably less than 0.50. A lower limit of

25 a/b is about 0.25.

If a/b is less than 0.75, the adhesive property after
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al lowed to pass through a reflow furnace of 260C for 120 5 seconds
after noisture absorbing treatnent at 85C and a relative humdity
(RH) of 85 % for 168 hours. [0075] The adhesive filmand the optical
devi ce each descri bed, above ake ac ieve%h for exgngke, bX t he h
conposi AT RLABr PeT AU e0CPRe PEPERPAPESTh AAdCPREAEHr PREIEgENPT the
therefor, the high nolecular conpound which is preferably
incorrpaﬁbl%rvmghtwéﬁ?raha ReasHrefoby. thRkAstEofueSeHheyhqye: A

and, if necessary, the filler and/or the curing accel erating agent
or a fitentaphpeddhatPepft Relastedn@PiR 1866 OA1 Coa¥ildd Frch&Ted sy a5
applying themto an optical waveguide. In particular, they are
achi evddl eydedhenabhesi 9é fa)m d@grpr i(6) ngnehd edpdhlfhy dGiter tilfe MeaFYLRS
agent therefor, the epoxy group-containing acryl copolyner
confPai Mhgialb ip the s@be massest glycidyl (meth)acrylate, which is
inconpatible with them and has a 20 wei ght average nol ecul ar wei ght
of 100, 00P 6kl nore, the filler and the curing accelerating agent. In
particular, the epoxy resin having a softening goint of 50C or
hi gher is prefhg apiijes igedcompe s heiont Apdcthengdageavei §iphepér &bey
the phenol resin represented by Fornmula (1) described above. In
particlprzesenhelngentipar hpuei agbarngdiagagsopartiicne odi &st eongonents
0.005 to 0.1 pm is preferably contained therein. Further, the filler
is 52 ptafetablg) sabighovn kAlen:a surface is coated with an organic
matter. [0076] The adhesive conposition of the present invention is
10 (a) the total of the epoxy resin and the curing agent (b):

17.0 to 49.5 % by mass,

(c) the high molecular compound: 50.0 to 70.0 % by mass,

(d) the filler: 0.45 to 10.0 % by mass and

(e) the curing accelerating agent: 0.05 to 3.0 % by mass

15 [0072]

If the total blending amount of the epoxy resin (a) and
the curing agent (b) is 17.0 % by mass or more, the adhesive
property, the molding property (flow property) and the like
are satisfactory. On the other hand, if it is 49.5 % by mass

20 or less, the elastic modulus is not too high. In this regard,
a ratio ((a) : (b)) of (a) the epoxy resin to (b) the curing
agent is preferably 33 : 67 to 75 : 25. If (a) the epoxy resin
is too large in the above ratio, the heat resistance, the
molding property (flow property) and the like tend to be

25 unsatisfactory. On the other hand, if the curing agent (b) is

too large, the molding property (flow property) and the like
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5 provided with an excellent npisture absorption resistant
characteristic by using the | ow noisture-absorbing phenol resin
represented by Fornula (1), an excellent reflow crack resistant

characteristjc usi ng.the acryl cgqpol cont ai ni, a active,

o oup. CFRS HS e RBRE: SEE RO o TBS<HFT b corBRELFEnR; h2RbEY"in
structure and an excel l ent reflow crack, resistant characteristic and
an exceWW%nFaEé%tg?égFépﬁﬂtab@ﬁ&r& SFiégiPoﬁﬁlﬁgﬁn QJﬁggiﬁﬂﬂéhe
copol ymer. which is inconBatibIe wi.th the epoxy resin to there%y form
a cl ear2dRasive| hhdMsvhachulé SREELLERTedn PultRdr IesddtdGe & et
15 inor%gnic filler enhances the_high tenperature elastic nodul us

and t heaPF QR i RApBP ABLHECpedl FRG LV ERGLIS CaRGCex &t $ONIFS 1 ViSePIRRET LY
crack preventing effect to nake it possible to obtain the adhesive
conmposi @ f bar wipeprpingxpefisEnre and FBFl dwkeérack resistance. 20
[0077] The adhesive filmof the present invention is obtained in the
form of &P Adhesive | ayer 1 formed on a supporting film2 by

di ssol ving or_dispersing the_ adhesive conposition of the present

i nvention i n Bhectdkesivechl 48 ﬁﬁtﬁ?? EFﬁ??nkeiéﬁéPtégnt6P@@ﬁé§es
cycl ohexane and the like to prepare a vanish, coating it on a
suppor tPRQferabd uERe aadhepbiet EPRRPELEL 68t R Yhé Chj PHSUIERJy that a
pol yet hyl ene terephthal ate fil msubjected on a surface to die
rel easieftat enepene f ahbiet AEOKYkEeShBatPhgadAdd they Phgned reshpvdhe
solvent. Further, a protective film3 naé be provided if necessary
(réPer TePFegeniied by Faryutasél)t Hessrabadi agovendist isers ter & and
preferably, for exanple, 10 m nutes to
that a mass of the high molecular compound (c) comprising 0.5
to 6 % by mass of a reactive group-containing monomer and
having a weight average molecular weight of 100,000 or more is
set to B, a ratio A/B thereof is 0.24 to 1.0.
15 [0074]

The adhesive composition of the present invention can be
used to prepare an adhesive film which comprises a laminated
cured matter of the above adhesive composition and a polyimide
film and in which the above laminated cured matter has a

20 peeling strength of 50N/m or more measured at 240°C.

Also, the above laminated cured matter can be used to
prepare an adhesive film in which peeling having a diameter of
2 mm or more is not brought about in the above laminated cured
matter in heat treatment at 260°C for 120 seconds after

25 moisture absorbing treatment.

Further, the adhesive composition of the present
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20 hours at 80 to 250'C. [0078] Capable of being used as the
supporting filmdescribed above are plastic filnms such as a
polytetrafluoroethylene film 10 a polyethylene terephthalate film a
pol yet hyl ene_fil a . polypropylene film _a Ly t entene fi a
Dol o1 T He akat RERERE BhinB SERE T8b 670 SBidbeic ST e mmlaﬁ@e
subj ected _ on ahsurface to relea5|? treat nent can be d as

The sUppRtIFAgREY AP candhamEEEFel ottt Mn OFsBOLE Se 16 I HOpRghi dbout
adhe5|ve | ayer or can be renpved after e with the sup artin fllm
[0079] PPubEeR| JrrnBAReREYRodsYEANapE 5580 9B 153 HRYE oS

t he vani sh on the supporting filmand include, for 20 Qxa?p

kni fe cHaPWRAnEP BASSathEPRIB0AL FRG 1AM AudNage Ofr #70cba °r¥g]1?é)[hod
a gravure coating method, a bar_coating nethod, a curtain coating
met fod HEPRHR @?R%f P@GBéPreAapﬁpé?ﬁ€§stéﬁaﬁﬁénédﬁés@@ecléﬂQ‘%that
is, the adhesive 25 flln) shal | nat speC|f|caIIy be restricted, and
it is prefethyeyhanidityo (BH Rér 85pfeferaBlb$ BOUES50 dun, furt her

54 preferably 7 to 25 pmand particularly preferably 9 to 15 pm If
it is 3fH06 nore, the stress relaxation effect is satisfactory,

and a thickness of 100 pmor_less is econom cal @ and can enhance t he
l'i ght transm?ﬁ%ﬂﬂﬁbe§ﬁY%O@&}mTﬁ%dsBFQeﬁPta§éé figVigrepartngesreé ibed

vani sh descri bed above o o
above are achieved, for example, by the composition comprising

10 the epoxy resin and the curing agent therefor, the high
molecular compound which is preferably incompatible with them
and has a cross-linkable functional group and, if necessary,
the filler and/or the curing accelerating agent or a film-
shaped matter thereof and an optical device prepared by

15 applying them to an optical waveguide. In particular, they are
achieved by the adhesive film comprising the epoxy resin, the
curing agent therefor, the epoxy group-containing acryl
copolymer containing 1.5 to 6.0 % by mass of glycidyl
(meth)acrylate, which is incompatible with them and has a

20 weight average molecular weight of 100,000 or more, the filler
and the curing accelerating agent. In particular, the epoxy
resin having a softening point of 50°C or higher is preferably
used. Further, the curing agent is preferably the phenol resin
represented by Formula (I) described above. In particular, the

25 filler having an average particle diameter of 0.005 to 0.1 um

is preferably contained therein. Further, the filler is
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shal |l not specifically be restricted, and considering a volatility
in preparing the film preferably used are solvents having a
relatively Iow boiling point such as nethyl ethyl 10 ketone, acetone,
met hyl isobutyl_ ketone, 2-ethoxyethanol, toluene, xylene, but

yl .
cel | osAXRICHRh¥ndF L 16BhaRoR1oh AefHE%FELhAROFOFNED e Ty @, organic
Further, solvents having a relatively high boiling point such as

di met hytakele®ani de, di et hyl f or mami de, N-net hyl pyrrol i done,
cycl ohexanone and the 15 |i ke can be used as well for the purpose of
enhanci NG Ml film coating property. [0082] In producing the vanish
when adding the filler to the adhesive conposition of the present
i nvention, a Biorrdhesive xompeebtion| af BheaPrefenfk, 1aVBBAdORI FF and
the like are preferably used considering a dispersibility of the
fil Per PravitdedeyltAnabecrsedlastwapistureopbrpabitéen FesLEERNT | me
for mxing can be shortened by mxing the filler in advance with a
| ow nol@eafa¢tephpbiadorndsihgnthrehdVngot FEURExabseTRILNE RhegoHi gh
mol ecul ar conmpound. Al so, air bubbles contained in the vanish are
pr ef er & SAn epevesds eyt odchrinfdemetat (éh, and eKeelisnti kefdpwecrack
preparing the vanish. 0083] In the present invention, when adding
the filtegisanhechasheteyestbapbyi ubdng phef acabily cepployed is a
method in which 5 the epoxy resin and the curing agent are m xed
W th toriadiningne reaehivd gheuprgonfalnhageBpnpyerhén #exadawi t h
rubber such as acryl rubber and the like as the high nol ecul ar
10 suitable cross-linking structure and an excellent reflow crack
resistant characteristic and an excellent heat resistant
characteristic by using the acryl copolymer which is
incompatible with the epoxy resin to thereby form a clear sea-
island structure after cured. Further, addition of the
15 inorganic filler enhances the high temperature elastic modulus
and the high temperature peeling strength and exerts the
reflow crack preventing effect to make it possible to obtain
the adhesive composition which is excellent in a reflow crack
resistance.
20 [0077]
The adhesive film of the present invention is obtained in
the form of an adhesive layer 1 formed on a supporting film 2
by dissolving or dispersing the adhesive composition of the
present invention in a solvent such as methyl ethyl ketone,

25 toluene, cyclohexane and the like to prepare a vanish, coating

it on a supporting film such as a polytetrafluoroethylene film,
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conpound i nconpatible preferably with the epoxy resin to thereby
produce the adhesive conposition. A filmof the epoxy 10 resin is
formed on an interface of the filler by the above nethod, and
therefore a lot. of the filler remains in the epoxy resin phase even
after tqqep%m@iaybﬁaetEéréaaizpallé§ﬁnfaﬁ-@ sykppeteed oo pisigdace to
separation and cured. A reinforcing effect of an interface between
the epcide resleaaimgt heeptmpaE padibhpndikaseheazingt pedheaying to
resistance is enhanced. Aratio VA VB of a volune VA of the filler
cont ai rr&NQVE t Hee epokyentsi FFuptheie o tRFOtethyet 61 Amval DAE BB of
the filler contained in the phase of the rubber conponent is

pref er apigvided ok f meeeessafyVAreBerste. Zior ddre, Im thinfoepspngthe
effect of the 20 interfaces A and B is obtained, and the heat

r esbst drext tae dendehhansedre\VinrvBerabpar t ifoul 3P<aylp|é|eef éPapiiyutesy to
nore, further preferably 4 or nore. VA/VB can be neasured by the
follomﬁhb hproseaiir@0 pobrdRed-surface of the filmis observed under
a scanning electron m croscope, and peaks of atons formng the 25
filler ilPGEYi ons conprising A and B as principal conponents are
measured respectively by neans of XMA. VA/VB is determ ned 56 b% a
rati o of the Ganajhts of henpeaked afobld] sTppovtingr €idnhdssesibed

| ayers in the adhesive filmof the present invention can be stuck in
order tabair ahneapdestied 3 lmsi cidssas | & phlgtebseflupeoethykeng film,
condi tions on which the adhesive |ayers are not peeled off from each
ot her & erokeedsghberye foogplhithalate film, a polyethylene film, a

polypropylene film, a polymethylpentene film, a polyimide film
and the like, and the above plastic films which are subjected
on a surface to releasing treatment can be used as well. The
supporting film can be peeled off in use to use only the
15 adhesive layer or can be removed after use with the supporting
film.
[0079]
Publicly known methods can be used as a method for
coating the vanish on the supporting film and include, for
20 example, a knife coating method, a roll coating method, a
spray coating method, a gravure coating method, a bar coating
method, a curtain coating method and the like.
[0080]
A thickness of the adhesive layer (that is, the adhesive
25 film) shall not specifically be restricted, and it is

preferably 3 to 100 uym, more preferably 5 to 50 um, further
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Next, the adhesive sheet of the present invention and the 10
adhesi ve conposition suitably used for the application of the above
adhesi ve sheet shall be explained. The adhesi ve conposition suitably
used for the adhesive sheet of the present invention is preferably a
by essumES CErAD LY vd Sands VB Aag RorSEOLPEL S TR b e S ol ol
it 15 conprises preferably (a) an epoxy resin, (h) a phenol base
epoxy resiht ch?igg”%ig@ﬁt{no(:@) 5hg;i aﬁrﬁﬁﬁeeaﬂaﬁa dRPoGtdeStontSai ni ng a
functional group and having a weight average nolecul ar wei ght of,
100, 00 ®Fippretory) anghdt bPesknree Oﬁnﬁeﬂeidmi RTWHESE & Sc & eF
obtained by irradiation wth a 20 Wray has Tg of 250C or higher

(her ei riHid efan e¢eRaRget bhaslighé pHensMEAERNFE -nDNOMer) and (g) a
photoi nitiator generating a base and a radical by irradiation with a
Wray haldlla wavel ength of 200 to 450 nm (hereinafter referred to
as the optical base generating agent) . The above pressure-sensitive
25 adhesi ve r&w rsebpRsiesen g@rapéélﬁ@éb{lgi RepudeBiph drecrabBrdspbeve
conposi tion of the present invention, and the 57 pressure-sensitive
adhesi vih3 bl erot sspeehédiCahly bappertirigtedasandacenisderdndorstitut e
t he adhesive sheet of the present invention. In this connection, the
pressurekanklityelRdpesPasingaybe £41pr oPreéraPLN HSEAopErt FORNENAS
in conbination both 5 functions conprising a property as the adhesive
| ayer hRSEERY bedrebdbevahdl &oprBpélipdaBoiRé pHESsBFeMsERylt efayl
adhesi ve | ayer which reduces a cl ose adhesive strength of an

i ntL8r f e Yee mepe Epree prostye- éﬁbutvﬂ/ekaﬁﬁéﬁv@‘leg@@%ygﬁ@anpﬁe base

material by a nmethod such as irradiation with a
toluene, xylene, butyl cellosolve, methanol, ethanol, 2-

methoxyethanol and the like. Further, solvents having a
relatively high boiling point such as dimethylacetamide,
dimethylformamide, N-methylpyrrolidone, cyclohexanone and the
15 like can be used as well for the purpose of enhancing the film
coating property.
[0082]
In producing the vanish when adding the filler to the
adhesive composition of the present invention, a stone mill,
20 three rolls, a ball mill, a bead mill and the like are
preferably used considering a dispersibility of the filler,
and they can be used as well in combination. Further, time for
mixing can be shortened by mixing the filler in advance with a
low molecular compound and then blending the mixture with a
25 high molecular compound. Also, air bubbles contained in the

vanish are preferably removed by vacuum deaeration and the
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10 radial ray. [0086] The pressure-sensitive adhesive resin
conposition and the adhesive sheet each descri bed above have the
follow ng advantages. That is: 15 (1) the epoxy resin (a) and the

hi gh mol ecul ar, conpound (c are preferably inconpatible with each

ot her qi%éﬁ%?t e%%%%ﬂé EhgngaFFEd sea-island structure, and the
| ow el asti c _ nodul us, the adhesive property, the workability and the
reIiabiIHQ%ﬁ%ﬁ hi gh tenperature are obtained, 20 (2) the phenol base
epoxy resin curing agent (b) and the photoreactive nonaoner (fé are
used, wher ebyilt HdlP Heesilel HorRNtiona Waak 2@diRgaklke Bhdlerrep 6Re
resi stance and (3) the optical base generating agent (g) is used .
under twe%‘@e@@@p%l‘fh@nph%%ﬁelaagéYe%R}oyeéi hScar RR§hagert phych
and 25 the photoreactive nononer (f), and therefore the epoxy resin
(a) 5 andlheeRey of eatR i ¥od nBRONERT LRy agen§careelyxpeariél ithe $4lder
state in which |light is not present, so that they are excellent in a
st or ageatst aldt IYRich phedpixtenet hepeeof if thepaBizeddwhirbhruPgRE,
photoreaction is accelerated, and a _curing accel erating agent of the
epoxy rkith 3% redlcedbbes andhbhechikpgasf tbﬁehéﬁbx?@g@ﬁlﬁan

accel erated by heating. Thus, the pressure-sensitive adhesive resin
conposiGamRPHHY IeomprirtR] ¢ cPspEeraPhYwNi ER BheegBPKY| £§Sia to
consistent with a storage stability can be obtained. [0087] 10 The
r es pectihar oot ce cort aadleels i et Gemppessipr. A film of the epoxy

10 resin is formed on an interface of the filler by the above
method, and therefore a lot of the filler remains in the epoxy
resin phase even after the rubber and the epoxy resin are
subjected to phase separation and cured. A reinforcing effect
of an interface between the epoxy resin and the filler is

15 increased, and the heat resistance is enhanced. A ratio VA/VB
of a volume VA of the filler contained in the epoxy resin
phase after curing to a volume VB of the filler contained in
the phase of the rubber component is preferably 1.2 or more.
If VA/VB is 1.2 or more, a reinforcing effect of the

20 interfaces A and B is obtained, and the heat resistance can be
enhanced. VA/VB is particularly preferably 2 or more, further
preferably 4 or more. VA/VB can be measured by the following
procedure. A broken surface of the film is observed under a
scanning electron microscope, and peaks of atoms forming the

25 filler in regions comprising A and B as principal components

are measured respectively by means of XMA. VA/VB is determined
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sensitive adhesive resin conposition described above shall be
expl ai ned bel ow. The sane conpounds as descri bed above can be used as
the epoxy resin (a) and the high nol ecul ar conpound (c) . The 15

pol yfuncti onal _phen shomm ove t he exanpl es can al so be used
as theqﬁﬁ '%g%e gpﬁ?@ P%%? §UPF ghﬁggﬁ?ﬁ A bl endi ng anount of
t he epoxy re5|n (a) is preferably 5 to 250 parts by mass based on

100 parHQQQf]Wass of the high nolecular conpound (c) If a bIending
anount of the epoxy 20 resin (@) falls in, the above range

el astic nodul ¥ £d Bere i MRSt Yonl2veEhelR| bhe prEPEFLYS ﬁlm 8fnghe
can be secured and the handling property at high tenperature is
sufflmRﬁﬂQ%P obt e RetORSCaR| Pe %ﬁBFEnHPn@rﬁﬁﬁuﬁP gptane epdeyires n

(a) nore preferably 10 to 100 parts by nmass, particularly 25

pr ePer dBHCRRS D 53 it AR sthen PHiring GORAHEL RS t PR ‘ﬁlhe% the
base epoxy resin curing 59 agent (b) falls in a range of 0.5 to 1.5,
pref er AR Dl Be thayars aheteehsreelad e§ii vareneacht P6h§1r &TShenol i c
hydroxyl group per one epoxy group of the epoxy resin (a) fromthe
vi ewpoitiC®¥Sdparting the hum dity resistance reliability. If 5 the
equivalent ratio falls in the above range, the resinis sufficiently
cured (diP8E]l i nked), and the cured nmatter can be inproved in a heat
resi stance and a hum dity resistance. 0088] The photoreactive
nonomer (f) a&ed i thhaghesktir seehvehtthn RapsehhahREeRtheRt and the
resi stance of the adhesive sheet described |ater after irradiated

wi th aa@hqgﬁggupqygp$*ﬁﬁ@@esultably used for the application of the

above adhesive sheet shall be explained.

The adhesive composition suitably used for the adhesive
sheet of the present invention is preferably a pressure-
sensitive adhesive resin composition, and to be specific, it

15 comprises preferably (a) an epoxy resin, (b) a phenol base
epoxXy resin curing agent, (c) a high molecular compound
containing a functional group and having a weight average
molecular weight of 100,000 or more, (f) a photoreactive
monomer in which a cured matter obtained by irradiation with a

20 UV ray has Tg of 250°C or higher (hereinafter referred to as
the photoreactive monomer) and (g) a photoinitiator generating
a base and a radical by irradiation with a UV ray having a
wavelength of 200 to 450 nm (hereinafter referred to as the
optical base generating agent). The above pressure-sensitive

25 adhesive resin composition is a concept included in the

adhesive composition of the present invention, and the
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v

a thermal tinme adhesive strength and a refl ow resistance thereof. Tg
of the photoreactive nonomer (f) is neasured by a 15 nethod in which

a cured matter obtained by adding the optical base generating agent

to the photoreactive npnonmer (f) and irradiating with a UV ray |

f i's
nol ded RIRSSW STSRNSEthvBuedRexiBe AAVES pEeparBed SAnpPl SURRALtHNI
which the sanple prepared is nmeasured in a conpression node by means
of EXSTHREBDOWR or hahutactcoretibyteerhe pAbepdenchephic Oft §hgePaesiend
Tg. If Tg is 250C or higher, the cured matter is excellent in a heat
resi st afteenhtPran Bt didl heanACcPEOG | theveressi g screitovie edherive
resistance. Accordingly, it is excellent in a reflow crack

resi st arieer TS i Brovr@e@rei Bhadl propectyr havgher 1nhiconb28amaens beth

| ead free solder. If Tg is too high, the adhesive sheet tends to be

i nf eri drunet ors | ckipyl piopedt praperbvnes60hecapbratuee latear
irradiated with a UV ray, and therefore an wupper limt thereof is
pref er abiscB3B0E] 410989] andhe Bpepefty egahbbeprefsuhe-prosdtexetive
nmononer (f) 5 include, for exanple, polyfunctional acrylates such as
pent aecradhesivé layecryhack, redpeasaer gihset sthheisacsyrength of an

di pentaerythritol pentaacrylate, trinethylol propane triacrylate,

i socyanurtier fadel ketyéenectbxibeesErenndnfitdvet pdhesyiat éayer and
ditrinmethyl ol propane tetraacrylate, 10 pentaerythritol tetraacrylate
and t held kmsdheatboval ot onebbodveuabneseisredhabéonswdthl ene or
in conbination of two or nore kinds thereof. Anobng the

pol¢f undisnalraer yl at es

[0086]

The pressure-sensitive adhesive resin composition and the
adhesive sheet each described above have the following
advantages. That is:

15 (1) the epoxy resin (a) and the high molecular compound (c)
are preferably incompatible with each other and liable to
assume a so-called sea-island structure, and the low elastic
modulus, the adhesive property, the workability and the
reliability at high temperature are obtained,

20 (2) the phenol base epoxy resin curing agent (b) and the
photoreactive monomer (f) are used, whereby they are excellent
in a heat resistance and a reflow resistance and
(3) the optical base generating agent (g) is used under the
presence of the phenol base epoxy resin curing agent (b) and

25 the photoreactive monomer (f), and therefore the epoxy resin

(a) and the photoreactive monomer (f) are scarcely reacted in

58



di pentaerythritol hexaacrylate and di pentaerythritol pentaacryl ate
are preferred fromthe viewpoint of the residual 15 nononers after
irradiated with a UV ray. To be specific, A-DPH  A-9300 and the like
(trade nanes, manufactured by Shin Nakanura Chemical Co., Ltd.) are
avai | abkestafe0do] wiieh glighdl ighdidr aaaserd noiforgrat (Fhewrareised,
Tg 20 thereof is Tg obtained by nmeasuring the mxture thereof by the
measur i agcaedihot deser istedagsosdakbnd thy ofn taddd itelspedihere tgonbirer s
does not have to be 250C or higher. [0091] A blending anount of the
phot or eacradéatedometh( fl)i ght ,t o 128 eeragsient lisernelprd ey efred abl y
5 to 100 parts by mass based on 100 parts by mass of the high
nmol ecul auringpecnelechtinfy agernthe falidwe dpoetdi rep ianoimtp i addcedr t 30
by mass or nore, the photoreactive nononer is |liable to be subjected
to S5pol yheti zariiog odadtheoredoxy rredinmtiomaod¢eeaWdayy hedting. Thus,
therefore a peeling property of the adhesive sheet fromthe 5
suppor t thg basesmaeesieals ittdvets atdh dse ven haascied .cdBpd e iairheand hamel, i f
it is 100 parts by mass or less, a low elastic nodulus of the high
nol ecul adhesnpeuntiektindini ers,chard nawe tfiitinhy deescaorsi ddsoomevitrtag | e.
In addition, the cured matter tends to be inproved in a heat
resi st anterapgd atabidtitye daesibst abdainkEd .Accordi ngly, the bl ending
anount is nore preferably 10 to 70 parts by nass, particularly
preferabl§020]to 50 parts by nmass. [0092] The optical base
generating agent (g) used in the present

10 The respective components contained in the pressure-

sensitive adhesive resin composition described above shall be
explained below.

The same compounds as described above can be used as the
epoxy resin (a) and the high molecular compound (c). The

15 polyfunctional phenols shown above as the examples can also be
used as the phenol base epoxy resin curing agent (b).

A blending amount of the epoxy resin (a) is preferably 5
to 250 parts by mass based on 100 parts by mass of the high
molecular compound (c). If a blending amount of the epoxy

20 resin (a) falls in the above range, the elastic modulus and an
inhibition in the flow property in molding can be secured, and
the handling property at high temperature is sufficiently
obtained as well. A blending amount of the epoxy resin (a) is
more preferably 10 to 100 parts by mass, particularly

25 preferably 20 to 50 parts by mass.

A blending amount of the phenol base epoxy resin curing
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invention is usually called an a-am noketone conpound. Such 15
conpound is described in J. Photopolym Sci. Technol., Vol. 13, No.
12001 and the like, and it is reacted by irradiating wwth a Wray
according to the follow ng formula: BOOQS] gFornuIa 3] ~ry c Oa
w2 cy112gshp (B (faFls)inyg rpngencd O-p o3 .o, yprefgraply 0.8 (to
ey ..~ 1 b Ny CH3I ON-C+y 20 &00941 Radi cal s are not present in
the a- ahi AokRt BRAENEoRBOBRICIB2 VBEEBe FALERIPAL &d PRSI 1d U P X Yand
therefore a polynerization reaction of the photoreactive nononer is
not ca¥sede FeFtABE, CROKYNgrofPt RE EPExPPPEYI AeisdNndR)addd@mertdreed
due to steric hindrance. However, the a-am noketone conmpound 5 is
di ssociatedrhyntreadimppohingt khe bvmigdy tvanesigdiadgles rerld abgrddducedI £
to bring about polymerization reaction of the photoreactive nononer.
Al sb, ttee acd@niiekenbneatoapbandsi $n toeuedevien rengei,c thiendreside 1due
to dissociation thereof to result in the presence of activated
am ne. Fetbidiegtyy turpd lorassumddkedar ehd gheneuresuimed tiex ivan Mg
a curing accelerating action for the epoxy resin and that since
then, tiheprevedginagchbaerareagshencenand exbumediby mestlistgncSuch
action does
[0088]
The photoreactive monomer (f) used in the present
10 invention can enhance a heat resistance of the adhesive sheet
described later after irradiated with a UV ray and can improve
a thermal time adhesive strength and a reflow resistance
thereof.
Tg of the photoreactive monomer (f) is measured by a
15 method in which a cured matter obtained by adding the optical
base generating agent to the photoreactive monomer (f) and
irradiating with a UV ray is molded into a size of about 5 X 5
mm to prepare a sample and in which the sample prepared is
measured in a compression mode by means of EXSTRA6000
20 manufactured by Seiko Instruments Inc. to determine Tg. If Tg
is 250°C or higher, the cured matter is excellent in a heat
resistance and can stand heat of 250°C in evaluating a reflow
crack resistance. Accordingly, it is excellent in a reflow
crack resistance. Tg is more preferably 260°C or higher which

25 meets a lead free solder. If Tg is too high, the adhesive

sheet tends to be inferior in a sticking property at room
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not allow radicals and activated am nes to be present before
itradiated with a UV ray, and therefore the adhesive sheet 15 which
is very excellent in a storage stability at room tenperature can be
provi ded. The curing speeds of the photoreactive nonomer and the

epoxy riefiRPERBIERanGERr AEEBAARRE Ulfcheaswuaauve§néf thed etodiec &%
and the am nes produced by irradiation with a UV ray, and therefore
the 20 URRS%alimuSethenerat FAgPaERT LYY AR be deternined by the
epoxy resin (a), the phenol base epoxy resin curing agent (b) and

t he photéKééHtlve monormer (f). [0095] Capabl e of being used as the
optical base generatin 25 agent (g) described above are, for
exanpl e, 2- neihg/|spedi h@tﬁ&&@hl@@h@ﬁyt@e2Ph©t9h©ﬂ¢héﬁﬁo§9ﬁ@mﬁroﬁé
(I'rgacure 907, 63 manufactured by Ciba Specialty Chenicals K K),

2- bénzylanluC&ﬁ nefoy| eximble, (ROABEPhOLiinBpheykylBliegancsneh asne
(Irgacure 369, manufactured by G ba Specialty Chem cals K K),
hexaanﬂdntﬁ&ﬁyﬁhrﬂbohetrwa@rvéétéa ghpﬁytagrw@brﬁﬁplbée5a§@m§ﬂ@¢@bed
with substituents such as hal ogen, an al koxy group, a nitro group, a
cyano grimgntaerytlerltad)pebbazacsydriizol bhémetbyilvdpiropangnd t he
like. [0096] In addition to the optical base generating agents 10
descri bedi abovkate, nesbodannr whi shibdaseébyaeneppsddeed BBy -opdiidadled
Fries rearrangement, optical Caisen rearrangenent, Curtius

r ear r arigeirserty batte St @vensmethytahgeapanecintbeaasygdate] 0097]

10 pentaerythritol tetraacrylate and the like. The above
photoreactive monomers can be used alone or in combination of
two or more kinds thereof. Among the polyfunctional acrylates,
dipentaerythritol hexaacrylate and dipentaerythritol
pentaacrylate are preferred from the viewpoint of the residual

15 monomers after irradiated with a UV ray. To be specific, A-DPH,
A-9300 and the like (trade names, manufactured by Shin-
Nakamura Chemical Co., Ltd.) are available.

[0090]
When plural photoreactive monomers (f) are used, Tg

20 thereof is Tg obtained by measuring the mixture thereof by the
measuring method described above, and Tg of the respective
monomers does not have to be 250°C or higher.

[0091]
A blending amount of the photoreactive monomer (f) in the

25 present invention is preferably 5 to 100 parts by mass based

on 100 parts by mass of the high molecular compound (c). If
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The optical base generating agents descri bed above are 15 used in
the formof the |ow nol ecul ar conpounds having a molecular weight of
500 or dressabeiné bneRddhyi ahotiner €505 HhetsCBRPAERES oirN mafHeGh thiegh
nol ecul es are introduced into a principal chain and side chains my
be usedyndotdist £eSemohBRerMLeeyhpl WebIBE k8bREekebaklby 1000 to
100000," nore preferably 20 5000 to 30000 in terns of a weight average
mol ecul i) Wel Ot o+ {5QM-LAELYLAVWBY D rQhi 8tREASRYLR S80% ave adhesive
properé?g %ﬁ%ga ?Tu?gity gF tﬁe gresggéé-gensit?ve adhesi$§? [ 0098]

In the EsSSHY £s SgﬂﬁééiYﬁga?Pgéie%éﬁgCQ?p@ﬁielt LAReQli vENGhe2? R8RE%he

i nvention, a blending anoln optical base generating agent (Q)

[ f 4 00 b
IOfS t@[}g ﬁ%ﬁé%’%{’n& %ngomgééﬁg?)(/g)gﬁaél ng P@aéﬁﬁaﬂﬁea.t gﬁ"%ﬁe $tHBES

ecul ar conpoun is 0.1 par y nmass or

mor e, Ed eagt vitys1 20900d-candy higsr 631 dual, MRNORRr chasdger cased.

On the ot ts by mass or less, an increase in

the mol coul Als VoE Ie RiOY RS ¥Hﬁi5%aébﬂgogﬁ80%hﬂ .tFLHH%t,i ARY Wl £iim
| ow nol'ecul’ar conponents”are decreased; and possibility’'to exert an

bl endi 5 ot Sresis | EERSLEEED 1 RGOS EEI Q8 nal P8y congs

bl endi ng" "anount " iS nbore p érab parts by ness,
preferanl y,d { O\P&'itfnb% HEgE. ré%é@gﬁgle I{}S Brﬁéigfcﬁiée@%'s&lﬁ‘é%nce.
adhesi ve  conpositionh can be ended " Wwth, I'f necessary, a hig
nmol ecul.ar resin havi cogpatibility with the epax Si
deslr i B s ' O LERTERY Frabh, &1 BabeCBERrFRgPIsets toat
' on Sc%xﬁﬂgg%wfmass, particularly preferably 20 to 50 parts by mass.
[0092]
The optical base generating agent (g) used in the present
invention is usually called an oa-aminoketone compound. Such
15 compound is described in J. Photopolym. Sci. Technol., Vol. 13,
No. 12001 and the like, and it is reacted by irradiating with
a UV ray according to the following formula:

[0093]

[Formula 3]

20 [(0094]

Radicals are not present in the o—-aminoketone compound
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15 and the like in addition to the conponents (a) to (c), (f) and

(‘g) described above as |ong as the object of the present invention
is not damaged. [0100] A blendi ng anount of the high nolecular resin
having a 20 conpatibility with the epoxy resin is preferably 40
parts ke flioass iarrddisst ddsedtiona tOV atagP0apdr tsebyfomssaof the epoxy
resin (a) and the phenol base epoxy resin curing agent (b). If the
bl endi pg 13menitzftaldrs reudthiombodetiangeotdgeatti e mpnayerr ¢si not

| ayer can be secured. 25 A bl ending anount of the inorganic filler is

preferabhysed. t gué@hpar,t uldyd npsE hasedpux i Gk qar tis o tresscol et dged
65 pressure-sensitive adhesive conposition. If the above bl endi ng

anmount due tdparte by MBS And®! € HdwkereadditHeonx-ednfietdk d tton®i@peshd
and if it is 40 parts by nass or less, problens such as arise in a

st o4 age selaasidor ikl usy of r f el e i weth ayeuv ba@, redadcth@nchbst bee
adhesive property, a reduction in the transparency caused by

resi dyF)Iro\dszjjc@si e Hieigsy ldhlte pol Bker PEOUOLL BOSEtiofUGENERe a
nanofiller is nore preferably use in order to enhance a thermnal

time fhiodidne0ft itwe ddddheA blrard,ng meum iofo K@ reO Wnpghragerd | s
preferably 10 0.01 to 10 parts by mass based on total 100 parts by

nmass ofredukedhiigh T eic i Cimedingud Clo CONE 86O fPidn f tietboRato
group and having a wei ght average nol ecul ar wei ght of 100, 000 or

nore fremutiite ivi ewRoiptssaican efdecivd hed eghind. healcordsigtgnce: aigl
a cost. 15 A bl ending anount of the ion scavenger is preferably 0.1
10 assumed that the amine results in having a curing accelerating
action for the epoxy resin and that since then, the curing
accelerating action is exerted by heating. Such action does
not allow radicals and activated amines to be present before
irradiated with a UV ray, and therefore the adhesive sheet
15 which is very excellent in a storage stability at room
temperature can be provided. The curing speeds of the
photoreactive monomer and the epoxy resin are changed
according to the structures of the radicals and the amines
produced by irradiation with a UV ray, and therefore the
20 optical base generating agent (g) can be determined by the
epoxy resin (a), the phenol base epoxy resin curing agent (b)
and the photoreactive monomer (f).
[0095]
Capable of being used as the optical base generating

25 agent (g) described above are, for example, 2-methyl-1-(4-

methylthiophenyl)-2~-morpholinopropane-1-one (Irgacure 907,
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to 10 parts by mass based on 100 parts by mass of the high nolecular
conmpound (c) containing a functional group and having a wei ght

g L s P S e S A g S R L

[0101] . The adhesive sheet of the.present . inyention can be t ai ned
by the S RELFBiNas T | rRe rRARLAROEREHYE “HElerRReit a5 (B g
shown i for ex e, Fig. 3..th ressure-sensitive hesi ve resin
conposi{%%ﬂlW§n¥f$£{u£8§tgﬁ gﬁbﬁ SPEFééiEVecggmﬂFﬁ&FSK(%QVIed as wel |
a rel ease sheet). and, rieg bé t he sane neth%d as descri bed ?Fove to
form a [HERILY RLBHE P98 CalRELVRELVEF et 21PN YN ITRUDUFRS B6hg base
material 2 is |amnated thereon, whereby an adhesi ve sheet _4'

conpri sTHYS thuBed eléhBe syhssd tusndSe GUTe 35 I 5§9eRhean alkoxy group,
pressure-sensitive adhesive |ayer 1' and the supporting base

mat eri &t LEMN PECUBDL &i REANC| ATAHBL ABF WA¢, LLKE) pr D88 E00SRL L OPE
adhesive resin conposition_is coated directly on the supporting base
mat er i e Vel ¥R F eanBythfelskfe nmet hod, whereby the adhesive 10
sheet 4' can be obtained. In this case, a protective filmmay be

| ani nat dP4%6lhecessary. [0102] The supporting base material used for
t he adhesive sheet of the present invention or the protective film

used if 15 neldesxdditior|telethe hepkhpal ohese ageneseEipgdagBbee. I n

this respect, the adhesive sheet is irradiated, as described |ater,
10 described above, a method in which bases are produced by

optical Fries rearrangement, optical Claisen rearrangement,
Curtius rearrangement and Stevens rearrangement can be used.
[0097]
The optical base generating agents described above are
15 used in the form of the low molecular compounds having a
molecular weight of 500 or less, and in addition thereto, the
compounds in which high molecules are introduced into a
principal chain and side chains may be used. In this case, the
molecular weight is preferably 1000 to 100000, more preferably
20 5000 to 30000 in terms of a weight average molecular weight
from the viewpoint of a pressure-sensitive adhesive property
and a fluidity of the pressure-sensitive adhesive.
[0098]
In the pressure-sensitive adhesive composition of the
25 present invention, a blending amount of the optical base

generating agent (g) 1is preferably 0.1 to 20 parts by mass
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with a Wray to polymerize and cure the pressure-sensitive adhesive
having a Wray polynerizability, whereby an adhesive strength of an
interface between the pressure-sensitive 20 adhesive and the
supporting base nmaterial is reduced to make it possible to rel ease

t he supposed ngnbhee martsi by. m¥ker efotbe hhghsmppercuilay aswommder(icdl-
preferably has Wray transm ssive. [0103] 25 A thickness of the
pressurkf sensisi Vel adhetsi bg hager orshakk, nbhespeectivallyy ilse good, and
restricted, and it is preferably 3 67 to 200 dun. If it is 3 pmor

nmor e, tttee steesduatl meadinen e6fdetresandbe @mhigneedthandhahdjtifsiR0ds
pun or less, it is economcal and can neet requirenent to a

reduct i2h partas shyemafsopti taks, dexni tesrebsemihhéhei anpeicotl ade seriiofed
above, a thickness of 5 the pressure-sensitive adhesive |ayer is nore
pr eber ab} yodl ¢reer boatuionf nesbeiopr tircabbys8wedl1301pwnmaddcular
particularly preferably 10 to 25 pm [0104] A thickness of the
suppor tdonpdraset sradee | dbcsbaseédnoandlPfospebifiicgl bty beeréstni etfdect
and it is preferably 5 to 250 dun. If it is 5 pmor nore, the

wor kabidn tthe srefihemcedsiabancé is redul2bl.priorotadisglyt tle blending
econom cal and therefore preferred. Fromthe viewpoint described
above, anduntckiessoné phefesalppprOi hgtba3d patrési by masapr durther
preferably 10 to 200 pm 15 further preferably 20 to 150 pm and

parti cmefergsky et abd y5S2barte B25masn. [ 0105]

10 [0099]
The pressure-sensitive adhesive composition can be
blended with, if necessary, a high molecular resin having a
compatibility with the epoxy resin described above, an
inorganic filler, various coupling agents, an ion scavenger
15 and the like in addition to the components (a) to (c), (f) and
(g) described above as long as the object of the present
invention is not damaged.
[0100]
A blending amount of the high molecular resin having a
20 compatibility with the epoxy resin is preferably 40 parts by
mass or less based on total 100 parts by mass of the epoxy
resin (a) and the phenol base epoxy resin curing agent (b). If
the blending amount falls in the above range, Tg of the epoxy
resin layer can be secured.
25 A blending amount of the inorganic filler is preferably 1

to 40 parts by mass based on 100 parts by mass of the
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A total thickness of the pressure-sensitive adhesive |ayer and the
supporting base material is usually 10 to 250 pm 20 If a thickness
of the supporting base material is set to the sanme level as or a
little larger level than that of the pressure-sensitive adhesive
| ayer, RIRSSWERaBENFLYiVE pAPP6IEE. comResifséenti cIEokBrnabPPys Phepdsny
i ncl udes 5/25, 10/30, 10/50, 25/50, 50/50, 50/75 and the like in
terms ofmeuet piestuperpsbyensssi o6 mghesi Fhel agdiriba sdfseitt ilfg base
material (}um, and it can suitably be determ ned according to the
condi t igmsaim8dusadd ifieitleiscdd madtshbyl mRes bar tflies sadipaviblenshesaich
of the present invention, two or nore pressure-sensitive adhesives
whi ch aa® prepseein geptivabgkyetanthbe mpdokuasofeltheomadhesive layer,
pressure-sensitive 5 adhesive |layer side of the adhesive sheet in
ordér ta obdechian testhedatlheskmesprapdréyhanceedhetiloar fal thiene
fluidity. In this case, the sticking conditions on which peeling
bet weert ramsppressvr eageadi biyveeadHesilveolidgersei desst lirblghttcabeut
are necessary. 10 [0106] Wen the adhesive sheet of the present
i nvent ilmmougihnsabout ed Bsr ey | bethrabbiklés isrmoratpdeferabay Wsed
ray, the base material is reduced in an adhesive strength to a
| ar ge eixt epitdexfter énhadcat edtherhnad Uineayluaddtyhe fathesifidmis
sheet can readily be peeled off fromthe base material while holding
t he adhesi ve A dylanading henaaherefdth¢ 0d07p1ling apentalisdpveferiahly
whi ch an optical waveguide is

10 0.01 to 10 parts by mass based on total 100 parts by mass of

the high molecular compound (c) containing a functional group
and having a weight average molecular weight of 100,000 or
more from the viewpoints of an effect thereof, a heat
resistance and a cost.

15 A blending amount of the ion scavenger is preferably 0.1
to 10 parts by mass based on 100 parts by mass of the high
molecular compound (c) containing a functional group and
having a weight average molecular weight of 100,000 or more
from the viewpoints of an effect obtained by adding it, a heat

20 resistance and a cost.

[0101]

The adhesive sheet of the present invention can be
obtained by the same method as in the adhesive sheet described
above.

25 As shown in, for example, Fig. 3, the pressure-sensitive

adhesive resin composition is first coated on a protective
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adhered can be prepared by using the adhesive conposition for 20 an
optical wavegui de, the adhesive filmfor an optical waveguide or the
adhesi ve sheet for an optical waveguide according to the present

i nvention. A production exanple of an optical device prepared by
usi ng thelmdhescaelédl asofveflheapredentsei sheeti) oanshalrlielde by25he same
explained with reference to Fig. 2. First, when the adhesive film has
a protexdtivedfas mlestrib@di sbpeel ed dbfrm angressadkesiensiftdee of an
adhesive layer 1 is stuck on an adherend nmenber 21 (refer to Fig.
2- A (a)adhesiNextlayarsupporthdry, baseuppéeting Bass paeetetladfp (sefer
to Fig. 2-A (b)). Subsequently, the adherend nenber 21 on which the
5 adhesiagihayed fhésebf) dwRBdeBR apt hdhkswaveghicde 41 abémpridtinratee
via the adhesive layer 1, and then the adhesive is heated and cured

to prodtsee@sé agigeted (ppbteatideviceemdB) , (takepregshirg-s2nliftdve I n
t he above case, an exanple in which the adhesive filmis first

| am nataghogiveel ageer endad@ sREbLetppBetiAgWBek Matiesikhen adhemred
on the optical wavegui de has been shown, but as shown in Fig. 2-B,

this orglefaim@y. berripseithér MiPNodhd phdsutbesadbesive dithasisecut
into a prescribed shape and in which the adhesive filmcut is 15

t her mal d¢/s LONPsRSSEHt OBnai degbaeddpasirb@Nyobnt RBecoplib@alr t vV egidiede
and the adherend nmenber is usually used as a nethod for sticking the

adhesi wgatfdtial Howener driédsb@l thaokahe meehbdi clvidrebgr ¢he. abhelshive
respect, the adherend nmenber shall not specifically be restricted as
| ong asshdet s4us€gnfie @btained. In this case, a protective film may
be laminated if necessary.
[0102]
The supporting base material used for the adhesive sheet
of the present invention or the protective film used if
15 necessary includes the same ones as described above. In this
respect, the adhesive sheet is irradiated, as described later,
with a UV ray to polymerize and cure the pressure-sensitive
adhesive having a UV ray polymerizability, whereby an adhesive
strength of an interface between the pressure-sensitive
20 adhesive and the supporting base material is reduced to make
it possible to release the supporting base material. Therefore
the supporting base material preferably has UV ray
transmissive.
[0103]

25 A thickness of the pressure-sensitive adhesive layer

shall not specifically be restricted, and it is preferably 3
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20 targeted optical device, and it includes, for exanple, ceramc

Wi ring substrates such as a gl ass epoxy substrate, an organic wring
substrate prepared by using polyimde, an alum na substrate, an
alumnumnitride substrate and the Iike, sem conductor_wafers such
as silitor@hd®hne 1§ ket hetdldn seeHneLe astkeppbFesal Gl atAtans ehéect
|'i ke and gl ass materials such as quartz and the like. 70 [0108]
Next, &3 deecerpanesdnphrBdoffantopsi €40 dBvP&Ee lgssSparidd Usy aFsinegditded
adhesi ve sheet of the present invention shall be explained with

ref ererifed t@alFimeels apgufFrgmest 50| g gegreddeni an ax&dplee odf optical
optical device shown in Fig. 4, when a protective film3 is present,
it is ptavkeesff Frad the wipere ikt deperibadabaveckaohhickness of
pressure-sensitive adhesive face (pressure-sensitive adhesive |ayer
1') Sof thR PEEPEeTGeseReetiBg AHBeSANE ABYR&d1lasMOHE RESFErERdy inhto
which 10 the adhesive filmis used (Fig. 4-A (a)). Next, the adhesive
sheet |30 jwradfaredesni PReferabilyl 8r &9 88 BBl pher paetisylanly the
adhesi ve sheet having a property of polynerizing by a radial ray,
and thdﬁf%ﬁ%tﬁkkﬁtl%gt%agé Blterial 2 of the adhesive sheet is

peel ed off (Fig. 4-A (b)). The radial ray 15 includes, for exanple, a
Wray, dPld4%kctron beam an infrared ray and the like. In this
respect, a case in which a Wray is wused shall be described. The
adhesi ve shedt tlEigkness aebdthet purpoyriag basen masappatt Fhglbaset
materi al face, Though the illum nance and the irradiation dose are
vaitPed sreottierl iy booreperiehpdsi enenisf ishprpfesabld- Sefdi LivPe Hm.
adhesive, the

If it is 5 ym or more, the workability is enhanced, and if it
is 250 um or less, it is economical and therefore preferred.
From the viewpoint described above, a thickness of the
supporting base material is more preferably 10 to 200 um,

15 further preferably 20 to 150 pm and particularly preferably 25
to 125 um.

[0105]
A total thickness of the pressure-sensitive adhesive

layer and the supporting base material is usually 10 to 250 um.

20 If a thickness of the supporting base material is set to the
same level as or a little larger level than that of the
pressure-sensitive adhesive layer, the workability is improved.
The specific combination thereof includes 5/25, 10/30, 10/50,
25/50, 50/50, 50/75 and the like in terms of the pressure-

25 sensitive adhesive layer/the supporting base material (um),

and it can suitably be determined according to the conditions
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illumnance is usually about 3 to 100 nWcn2, and the irradiation
dose is usually about 80 to 1000 m}/cnR. The irradiation dose of
such an extent that the photoreactive nononer is alnost polynerized
is a stand In this case, e supporting base material of the
adhesi W% eetfh?lagei’bc%@ e Iggﬁ i t&Rsmi ssive. 71 [0109]
Subsequent |y, the adherend nenber on_which the pressure sensitive
adhesi ve isIﬂﬂ(fQﬁKPQQF§&N¢c%?e%EV%EUFH% R{eé?%t FRKFRELRE, 5WE PRen
the pressure-sensitive adhesive is heated @5 and cured to produce a
target&@%ﬁﬁ?%@ﬁsﬂé9l%%nﬂétfﬁﬁgadﬁeﬁéyé§)WhFﬁhtﬁéeaﬁéﬁéaéége an
exanpl e in which the adhesive sheet is first |am nated on the

adher erftPRASE? L indaR PP ERCK| 25 yel heANadhBFBASHRCr RENSHIILYA
wavegui de has been shown, but as shown in Fig. 4-B, this order nmay
be épse%dhqfel‘{@ﬂ@yeaf nsadﬁr@éuléheoﬁdeﬁéhﬁﬁestaﬁeanlapprégr gevpbéain a
shown in Fig. when a protective film3 is present, it is peeled
of f, rﬁPS%ﬁﬁ@mﬁ@%@kn%ﬁ%egﬂﬁd@nhéan thfi Bhespagntame fluidity. In
pressure-sensitive adhesive face é pressure-sensitive adhesive |ayer
1') of tiHes 1SR sRINeEh ¢ esEhekingFrgndbtigpy onneghkicht ReedpppgcRetween
wavegui de is processed into a targeted shape by dicing and the |ike
(Fig. 5-hg pnesgwes;semelbihesadeeshuet lpgerpr 48i BoEdbwPHEhE pREUAI
ray 1in the same manner as explained in Fig. 4 to polynerize and
cure tRradEsEl®2EBHeet having a property of polynerizing by a 20
radi al ray, and then a supporting base material is peeled off (Fig.
5 te)). [Qu¥dquently, the optical wavegui de on which the

When the adhesive sheet of the present invention
constituted as described above is irradiated with a UV ray,
the base material is reduced in an adhesive strength to a
large extent after irradiated with a UV ray, and the adhesive
15 sheet can readily be peeled off from the base material while
holding the adhesive layer on the adherend.
[0107]
An optical device in which an optical waveguide is
adhered can be prepared by using the adhesive composition for
20 an optical waveguide, the adhesive film for an optical
waveguide or the adhesive sheet for an optical waveguide
according to the present invention.
A production example of an optical device prepared by
using the adhesive film of the present invention shall be
25 explained with reference to Fig. 2.

First, when the adhesive film has a protective film, it
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pressure-sensitive adhesive is held is |am nated on another adherend
nenber 21, and then the pressure-sensitive adhesive is heated and
cured to produce a targeted optrcal device 40 25 (Fig. 5 (d)). In the

above case X he5|v sheet,.i s f|r

o oo b el ag SRR cand Acgtrke Ty 88 b meﬁﬁ%sa Spger 1 is
adhered on anot her a eren en t hi ord

may be TPLek. OTOﬁﬁlf ?ﬁeP mﬁgg giplaﬁ Flo %gghe?hgd Eﬁ) @ﬁ t
t he adhesi ve filmor the adhesive sheet .is used t o adhere the

optrcaJaM%H%@%tﬁenﬁr@Bé?eﬂatﬁrédéaﬁcéstBeﬁﬁédadﬁéréﬁﬁﬂﬁﬁﬂﬁﬂ ks fedh
described. In addition to the above nethod, a nethod in whjch the
adhesi vEP ¥} | mB 3B ienhksi veEhehadherend| ReRDEENY haPRIVBACHT hBe
adherend_menber and i n_which an optical waveguide |layer, 10 to be
speéi f i@dhesivoeta¥fhddi A§ Peyer and esr eprtaye# wayesnidepddr adieaddi ng
| ayer are | ami nated in order can be used_as well to prepare an
opt i cal 13@iReEed oV WAi ERCaRIBEELEEl 1aNgFedui @8Y $hedhded Y afsi%y tthe
adhesive resin conposition or the adhesive sheet described above.
Accor ditep Eed 1 #ed aBeyed15onBrREYCEt Re LAFURESN RRVEGEILdE T 0
prepared on the adherend nenber by buil dup, and therefore it is
advant agedtRri fo aFigat £ahn (§Eeur aby HhY 20PHRi ERDAI nBRaBEBFRES &P t he
opti cal mave%%éde 20 EXAMPLES [0112&ﬂ The present invention shal
be explvd Hel owlhasivet Rélmdéfaifisshi LATLapEcEnOE (theeRahsIreRd but

t he present invention
100 member and in which it is then adhered on the optical

waveguide has been shown, but as shown in Fig. 2-B, this order
may be upset.
A method in which the adhesive film is cut into a

prescribed shape and in which the adhesive film cut is

15 thermally compressed on a desired position of the optical
waveguide and the adherend member is usually used as a method
for sticking the adhesive film. However, it shall not be
restricted thereto. In this respect, the adherend member shall
not specifically be restricted as long as it is used for a

20 targeted optical device, and it includes, for example, ceramic
wiring substrates such as a glass epoxy substrate, an organic
wiring substrate prepared by using polyimide, an alumina
substrate, an aluminum nitride substrate and the like,
semiconductor wafers such as silicon and the like, metals such

25 as copper, aluminum and the like and glass materials such as

quartz and the like.
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shall not be restricted to them 25 [0113] Exanple 1-A 73
Preparati on of adhesive film Cycl ohexanone was added to a
conposition conprising 55 parts by mass of YDCN 703 (trade nanes,
nanufact y Tohto Kasei Co., Ltd., cresol novol ac type epoxy
resin, equi val ent: 210) as (a) an epoxy resin, 45 parts by
mass of M | ex XLC-LL (trade, nanes nﬁnuf ctured_b gltSUI Chemni cal s
Inc., phenol N&&in,2 rRéRQ&QWl%ﬁu?§%TE O} 78n RBF%% bQSVbFFoHrepared
coeff|C|ent 1.8 @6b mass, heat weight |oss at 350C 4 ¢ q)
curi ng Rigenting. Wh%a‘?‘t’ih%§lﬁﬁs§h8f3t E\h§89r€§P§8elﬁ¥ﬁ€§loiloShal be
manuf act ured by N ppon Unicar Co., Ltd.

mer captoi? bbiredi wethok§Eeranes &9 5160uélﬁﬁ§ E4@nt and 3.2 parts by
mass of NUC A-1160 (trade names, nanufactured by N ppon Unicar Co.,
Ltd5, y- ur ei dbpt dPFRAEG et Poxg%FMRAR) Ofhs2R OBFEGAE EBMPFPnghaYBNENafdd-
32 parts by mass of Aerosil R972 15 (trade nanme, manufactured b

Ni ppon %erd:¢h ©oProtedtive f1im| &riRabFA§eRA. of §ahFcPERGH §é€y agd
met hyl and the |ike on a surface which was prepared by coating a

sur f acebfadh¢stae %ﬁ@%eﬁl%%th§laFEﬁkoPBsPIEﬁéséHaeﬁ§8P§P§%Wﬁg it in
a reactor. of 400C, silica, average particle dianmeter: O. 016 pm as
(d) a ZHe51ee CamR {MEGSHRFe- §@nﬁgavanadh?§éae taveker! tﬁé the

m xt ure mas,kneaded for 90 m nutes by means of a bead ﬁl||. Added

t her et ke L VB0ShRe sPYythassape Ja@Ff)/Pdr apbEhecahpapnFrage3 ity whych

mass of gl yci dyl acrglate or glycidyl nethacg%late HTR- 860P-3
(t Aade thpeadhemivact itedipyusRdasBlTher@X (&) por¥g¥lon, the adhesive

sheet is irradiated with a radial ray to polymerize and cure
the adhesive sheet having a property of polymerizing by a
radial ray, and then a supporting base material 2 of the
adhesive sheet is peeled off (Fig. 4-A (b)). The radial ray

15 includes, for example, a UV ray, an electron beam, an infrared
ray and the like. 1In this respect, a case in which a UV ray is
used shall be described. The adhesive sheet is irradiated with
a UV ray from a supporting base material face. Though the
illuminance and the irradiation dose are varied according to

20 the composition of the pressure-sensitive adhesive, the
illuminance is usually about 3 to 100 mW/cm?, and the
irradiation dose is usually about 80 to 1000 mJ/cm?. The
irradiation dose of such an extent that the photoreactive
monomer is almost polymerized is a standard. 1In this case, the

25 supporting base material of the adhesive sheet has to be UV

ray transmissive.
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25 wei ght average nol ecul ar wei ght: 800,000) as (c) a high nolecular
conpound and 0.5 part by mass of Curesol 2PZ-CN 74 (trade nane,
manuf act ured by Shi koku Chem cal s Corporation, 1-

cyanoet hyl - 2- phenyl i m dazole) as (e) a curing accelerating agent,
and they[QkQ%Jstirred and m xed and subjected to vacuum deaerati on.
Thi s adhesive vani sh was coated on a pal yethyl ene 5 terephthal ate

(PET) fil m haMBReEUeRt Eknekle opderBRAWRPERSHaSD WhBFBctEg PEessure-
rel easing treatnent and dried b{ heating at 140C for 5 nminutes to
form a sUatinbveisdhaaivagia PRildkpadsadf opGicph WRvewuddeydd iafea B
stage state, whereby an adhesive film provided with a supporting
filmwaspiepaeed. and fber4frhgheragrssieve ensimides édhiesd vabdwe hpaded
cured at 170C for one hour, and a storage el astic nodulus of the
adhési vand compedi £ onreadscaeastipedetsdnpbéisipiedevéngt H02d Frhg- idt h
4 mmand filmthickness 80 pm heating rate;: 5C mnute, tensile 15
mode, 10cHz, &t drfeg iabxtatGase oaah neffamyleebnswbich Bhaapfhesive
vi scoel asticity neasuring apparatus (DVE-V4, manufactured by .
Rheol ogshe®t 13t Biystolamsnatetnoni hbengdhRaend: mgabezsenNPan ahizhC
and 5 MPa at 260C. [0115] 20 Exanple 1-B Preparation of adhesive
sheet 1it Addlctheorradiicoegapnsthy artscefl WIERegBORe3hgsr h¢ennshown,
manuf act ured by Nagase ChenteX Corporation, glycidyl group-
cont ai Muly axrsfhownbber Figei §hB, atbigageraskredalvabewspget:- 25 800, 000,
Tg: -7C) as (c) a high nolecular conmpound, 5.4 parts
10 [0110]
In a production example of an optical device shown in Fig.
5, when a protective film 3 is present, it is peeled off, and
an optical waveguide 11 is laminated on a pressure-sensitive
adhesive face (pressure-sensitive adhesive layer 1’) of the
15 adhesive sheet (Fig. 5 (a)). Next, the optical waveguide is
processed into a targeted shape by dicing and the like (Fig. 5
(b)). Then, the adhesive sheet is irradiated with a radial ray
in the same manner as explained in Fig. 4 to polymerize and
cure the adhesive sheet having a property of polymerizing by a
20 radial ray, and then a supporting base material is peeled off
(Fig. 5 (c)). Subsequently, the optical waveguide on which the
pressure-sensitive adhesive is held is laminated on another
adherend member 21, and then the pressure-sensitive adhesive
is heated and cured to produce a targeted optical device 40

25 (Fig. 5 (d)). 1In the above case, an example in which the

adhesive sheet 1s first laminated on the optical waveguide and
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by mass of YDCN- 703 (trade nane, manufactured by Tohto Kasei 75 Co.,
Ltd., o-cresol novol ac type epoxy resin, epoxy equivalent: 210) and
16.2 parts by mass of YDCN- 8170C (trade nane, manufactured by Tohto

Kasei Co., Ltd.,.Dbisphepol F e . epoxy resin, oxXy €equi val ent_:
157y asthayThiepbygBr EBFR, aah¥By BRPEbolRn acPRP AL SR B,
(trade ,nane, , manuf c%u db gaini BO Ink & Chem cals Inc.

bi spherdFeA SHGYRt akU egﬁﬁ? §§ ?5x9g eQi YRSEN: 118 g/eq) as (b) a
phenol P se epoxy resin curing agent, 0.1 part by mass of NUC A- 189
(trade néﬂ%%lhanufactured by N ppon Unicar Co., Ltd., y 10

mer capt opr opyl tri met hoxysil an and 0.3 part mass of NUC A- 60 .
(trade nane, %%hﬂ%%cg%?%% %§pf%5ﬁ5ﬁoﬂﬁicgrmﬁﬁggdLﬁB.Wgégw the” adhesive
ur ei dopr o yItriethoxgsiIane) as a silane couplin% agent, 30,6 parts by
mass of L APPRF (EhadeAngfeVenahtrict ar 8§SBy t8hRANCREK &RGr QPERER cal
Co., Ltd., dipentaerythritol hexaacrylate) 15 as (f) a photoreactive
nmonomer¥av1egupdetPhgPaRsd &P PAYaRGretO36 e(?ﬁ&&éeﬁ§ngﬁmﬁ§ﬁupéétGﬁ@@
by Ci ba_Specialty Chem cals, K K, ) i
2- benzydeCHHRE hy | HhidrAd1 LR ne? pht i PR e §Ledt afoRethodopr; which
1-369) as (g). an optical base generating agent and _ cycl ghexanone as
an or gadri® ¥YreehYS Hhbmt AByther adBesivedshREt28SnittEd tan@TdEitect o8
to vacuum deaeration. This adhesive resin conposition vani sh_was
coat ed 'ORF sAERRERT T eBRPRgaRHealeiP1EBI §Bt RPIFRE 1t WRYSRURLCatléYeT !
(Teijin Tetron film A-31 manuf actured_by Teijin Limted) having a
t hitkndsy Rf ?Eﬁ%%¥l%ndad?PE@rb9lﬁ§§%Pﬁgl§VeB®CafSPrﬁolﬁWﬁﬁté§dt§n
obtain an 25 adhesive sheet. A UV ray transm ssive supporting base
mat er i APP]Y oW IERERY y1 pBeied kg éABIRBFEBhLiRaPELRVFAY PEcEEREePSOW

well to prepare an optical device to which an optical
waveguide is adhered by using the adhesive resin composition
or the adhesive sheet described above. According to the above
15 method, the optical waveguide can be prepared on the adherend
member by buildup, and therefore it is advantageous in a
pattern accuracy and a positioning accuracy of the optical

waveguide.

20 EXAMPLES
[0112]

The present invention shall be explained below in further
details with reference to examples, but the present invention
shall not be restricted to them.

25 [0113]

Example 1-A
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76 density pol yethylene terephthalate three layer film FHF-100,

manuf actured by Thermpo Co., Ltd.) having a thickness of 80 }um was

| am nat ed on the above adhesive sheet, whereby prepared was an
adhesi ve sheet 1 conprising.the protectlve | ayer 5 (surface rel easing
tr eat ecP TRIPFER AYPRNE téﬁ@ﬁﬁ%ﬂﬁl§ﬂém descri bed above), the
pressure-sensitive adhesive |layer and the DV ray transm ssive
supporting bé%ésh%@%¥@%9ne[@éiG?dd¢ﬁetadﬁe§PWE°§Héé?nlcaggéﬂﬁﬁéa 55
above was cured at 160'C 10 for one hour, and a storage elastic

modul uPdFES Hey 8Resi 98 YBSNn788npssrERoRaNES  mBasuies tigashby Jiohdo
length 20 mm width 4 mmand filmthickness 80 pm heating rate:

5C/ mi ndfasel t@psi | btdpdecregolznoygl eratyPeseROXY F6&ditmg LRy Yneans

of the dynamc V|scoelast|C|ty measuring apparatus (DVE-V4, 15

man&f ace Wt Eda bgnRhedl Byyacso.(a) Lad. Freosyr 8ssin, i A5f pﬁértﬁgb%a\tass ©fnas
400 MPa at 25C and 5 MPa at 260C. [0117] Exanple 2-B Preparation of
adhesi W&l k¢reXLQ-LR0 (Anadgheanes, spaatfachugsegr byaMéd sy Chendgad s,
operation as in Exanple 1-B, except that Irgacure 369 was changed to
| r gacurdr®@07 Kherele nasen, mhrdE eyl edubyadebs : SpEdi abeferCabgiogats on
K K, 2-nethyl-I-(4-nmethylthi ophenyl)-2 norpholinopropane-I-one:

1-907) eeeftpciertopti Bab brswagshs, gbmetavenghigénssoptt Be0°C: 4 3) as
pressure-sensitive adhesive conponent. The adhesive sheet 2

descri bew) aboverias edead,atl .76@artobyymass of NUC A-189 (trade names,

10 manufactured by Nippon Unicar Co., Ltd., y-
mercaptopropyltrimethoxysilane) as a coupling agent and 3.2
parts by mass of NUC A-1160 (trade names, manufactured by
Nippon Unicar Co., Ltd., y-ureidopropyltriethoxysilane) as a
silane coupling agent and 32 parts by mass of Aerosil R972

15 (trade name, manufactured by Nippon Aerosil Co., Ltd., a
filler having an organic group such as methyl and the like on
a surface which was prepared by coating a surface of silica
with dimethyldichlorosilane and hydrolyzing it in a reactor of
400°C, silica, average particle diameter: 0.016 um) as (d) a

20 filler, and they were stirred and mixed. Further, the mixture
was kneaded for 90 minutes by means of a bead mill. Added
thereto were 280 parts by mass of acryl rubber containing 3 %
by mass of glycidyl acrylate or glycidyl methacrylate, HTR-
860P-3 (trade name, manufactured by Nagase ChemteX Corporation,

25 weight average molecular weight: 800,000) as (c) a high

molecular compound and 0.5 part by mass of Curesol 2PZ-CN
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one hour, and a storage el astic nodul us of the adhesive resin
conposition was measured on the sane conditions as in Exanmple 1-B by
means of the dynam c viscoelasticity neasuring apparatus (DVE-V4,
manuf actured by Rheology Co., Ltd.) to 5 result in finding that it
was 400(tPedeatnaBe, andnsfppauaed pgoShikokugThemiggdsatCagpagfatd aresilr
filmfor formng an optical waveguide: Preparation of a resin film
for foroyagoatiyaddirnhehayemida@olei)ghed (ent @ auniidyg @matel quadsitia
bottle were 50 parts by nmass of a phenoxy resin (trade nane:

Phenot cddigentYP- 304 thapuvackusédribgdTahdomkKasel aBal. subtjedtess too biamam
polymer, 50 parts by mass of alicyclic diepoxycarboxylate (trade
name: d&&dd24100on 0ol Beid aadhves g | vab2sh neasf achtieédobyalApahiyeDagkane
15 Co., Ltd.) as a photopol ynmeri zabl e conpound, 4 parts by nmass of

t ri phenydseplioha lat 6exBETUof dant hawhate as ahti ckheade ofa®. pnSRHLHAD, was
manuf actured by Asahi Denka Co., Ltd.) as a photopol ynerization
initiatoubjdcdegatd bygleassngf tSRPatbent( tnadedriane b ymieaftactouraed 10 ° C
Asahi Denka Co., Ltd.) as a 20 sensitizer and 40 parts by nass of
propyl efrer gb ymohutesobet figkm et hentdaet & émakaaningr ganihd ckmlessniof drid
they were stirred on the conditions of a tenperature of 25C and a

r evol utumnwief ch 480aypt L nr a6Bhetageby tatans wakrabyeahanidhals istel rfridm

a shaft and a propeller to prepare a resin vanish for formng a 25

cl addi ngrdayeed Wwhen, at bappesthingadidh was prkbaated under pressure
t hrough a polyflon filter having a pore dianeter of 2 78 pm (trade
name: PHGIRAO,4manuf actured by Advantec MFS, Inc.) on

The adhesive film described above was cured at 170°C for
one hour, and a storage elastic modulus of the adhesive
composition was measured (sample size: length 20 mm, width 4
mm and film thickness 80 um, heating rate: 5°C/minute, tensile

15 mode, 10 Hz, automatic static loading) by means of a dynamic
viscoelasticity measuring apparatus (DVE-V4, manufactured by
Rheology Co., Ltd.) to result in finding that it was 380 MPa
at 25°C and 5 MPa at 260°C.

[0115]

20 Example 1-B
Preparation of adhesive sheet 1:

Added were 100 parts by mass of HTR-860P-3 (trade name,
manufactured by Nagase ChemteX Corporation, glycidyl group-
containing acryl rubber, weight average molecular weight:

25 800,000, Tg: -7°C) as (c) a high molecular compound, 5.4 parts

by mass of YDCN-703 (trade name, manufactured by Tohto Kasei
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the conditions of a tenperature of 25C and a pressure of 0.4 Mra,
and it was further deaerated under reduced pressure for 15 m nutes
on the condition of a vacuum degree of 50 mmHg by 5 neans of a

vacuum and a bell jar 0119 The resin vani.sh for formng a
cl addi n rayEFgobtalﬁﬁﬁsoé 8% i@% YR GPOK Ya TE5 a9t ed sur f ace

of a polyamde film(trade name: M ctron, manufactured b Tor
| ndust r¢@81Vagerhe. ZlghléRﬁeéé Zlﬁaﬁﬁf Gy FESTs Odf §K35§9| lﬁﬁ%ﬁqﬁa
(Multicoater TMMC, manufactured by Hi rano Tecseed Co. Ltd and

it was RRTed BerBdectyredoby RohEs ERgethér -at Liche P&rsphf@l% futte@e

Thereafter, a release PET film (trade nane A31 manuf act ured by

Tei jin CRAVNtTEFLRs SRPEN EEM1VALRAEKkndS) )R &KX YprieiSedli ve
filmwas stuck thereon so that a rel ease surface faced the resin

si dé t ol obf aPAT &Sy BYi HaFF| AT BhenpdifengFa 88Paddingla &p&e, In this
case, a thickness of the resin layer could optionally be controlled
by contPaRrPfagturegapyoPaihéppent .Iﬁg faEhieRd cagisd Ing -trhd1 A
exanpl e, the 20 thickness was_controlled so that the f|In1th|cknesses
after ROYRMAGeFeSsBr hydzoXym PERiVRdendverd 18 4d@Hg Ysaylér) and

for the upper cladding |ayer. [0120 Preparation of a resin filmfor
f or mi ngPAS @ ofROX Ky EES 1 D5CATIBE| AICARI SR -LoPardr kivngrag sc orfe NUSy v~ 1
prepared by the same nethod and on the sane conditions as in the 79
pr epar at tordexaapee BRNuAactised byl MPEPNf IPACAF &Ccl-addidhg M—ayer

descri bed above, excegt that used were 26 parts by nass
10 mercaptopropyl rimethoxysilane) and 0.3 part by mass of NUC A-

1160 (trade name, manufactured by Nippon Unicar Co., Ltd., 3-
ureidopropyltriethoxysilane) as a silane coupling agent, 30
parts by mass of A-DPH (trade name, manufactured by Shin-
Nakamura Chemical Co., Ltd., dipentaerythritol hexaacrylate)

15 as (f) a photoreactive monomer, 1.5 part by mass of Irgacure
369 (trade name, manufactured by Ciba Specialty Chemicals K.K,
2-benzyl-2-dimethylamino-1- (4-morpholinophenyl)-butanone-1-
one: I-369) as (g) an optical base generating agent and
cyclohexanone as an organic solvent, and they were stirred and

20 mixed and subjected to vacuum deaeration. This adhesive resin
composition vanish was coated on surface releasing treated
polyethylene terephthalate (Teijin Tetron film: A-31,
manufactured by Teijin Limited) having a thickness of 75 um
and dried by heating at 80°C for 30 minutes to obtain an

25 adhesive sheet. A UV ray transmissive supporting base material

(low density polyethylene terephthalate/vinyl acetate/low
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of the phenoxy resin (trade name: Phenotohto YP-70, manufactured by
Tohto Kasei Co., Ltd.) as the binder polyner, 5 36 parts by mass of
9, 9-bi s[ 4-( 2- acryloyloxyethoxy)phenyl]fluorene (trade nane: A-BPEF

nanufactured by Shi n- Nakamura Chem ¢ Ltd.). and 36 parts

mass of %m%bﬁxénBPlxeicw&eéﬁo%yréewmétlét@t F@&@enéﬁé’erailli‘b FHE- 100
manuf act ured by Shi n- Nakanura Chem cal ., Ltd.) as the 10

phot opdn@mﬁaczgﬁredcewpabﬁamozC&aptétﬁy Iy 159 15 SPickrgss of 80 um

tr|nethylbenzoyléﬁhenylphosphlne oxi de (trade nane: Irgacure 819,

manuf aci&f eHaBYNELBE Speéhal BPOTRe RICERISS VR, KNegs /t whereby prepared

phot opol yneri zation initiator and 40 parts by mass of propylene

gl ycol wanoat aghestier sheetatle cagprhe ioggdhiec PIDtesIbigia Lafedn, the

resin vani sh was filtrated under pressure and further deaerated

undér r eslwetdcer eesapeinpotzeptethpodysith wamies tr eirephitdradiat® a core

| ayer obtai ned above was coated on a non-treated surface of a PET

film (tdeserHage: aboge COSMIESHIFRE SATST B enfaidivac tihes 10ip Tapsto 208 |

Ltd., thickness: 16 um and dried by the same nethod as in the

pr epar athenléxbapl bransmhesiys gubPPrtiog bese ngterdadddi ng | ayer

descri bed above. Then, the release PET film (trade nanme: A31,

manuf acttleblby Teijin DuPont Filnms Japan Ltd., 25 thickness: 25 um

as a protective filmwas stuck thereon so that a rel ease surface

faced the resihe sidleesbvebsheatalrdssaribedf pbaveowasockirrg atcdvd "C

layer. In the present exanple, a gap of the coating nachi ne was

codPr ol ferd are thatrt hanfli Enstohagknedgsafiremodudes wds tdet adhesd viem
resin composition was measured (sample size: length 20 mm,
width 4 mm and film thickness 80 um, heating rate: 5°C/minute,
tensile mode, 10 Hz, automatic static loading) by means of the
dynamic viscoelasticity measuring apparatus (DVE-V4,

15 manufactured by Rheology Co., Ltd.) to result in finding that
it was 400 MPa at 25°C and 5 MPa at 260°C.

[0117]
Example 2-B
Preparation of adhesive sheet 2:

20 An adhesive sheet 2 was prepared by the same operation as
in Example 1-B, except that Irgacure 369 was changed to
Irgacure 907 (trade name, manufactured by Ciba Specialty
Chemicals K.K, Z-methyl-1-(4-methylthiophenyl)-2-
morpholinopropane-l-one: I-907) as (g) the optical base

25 generating agent of the pressure-sensitive adhesive component.

The adhesive sheet 2 described above was cured at 160°C for
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[0122] 5 Preparation of an optical wavegui de: The rel ease PET film
(A31) which was the protective film of the resin filmfor forming a
| ower cl adding | ayer obtained above was peeled off, and the resin
filmwas irradiated with a UV ray (wavelength: 365 nm at 1 J/cnR
from a ?@8i hovrdeapd 20s§pgadereedpsé 1o moRe! Liyss @ fmdther iagheasivg yRpin
means of a UV ray exposing nmachine (EXM 1172, nmanufactured by Oc
Manuf accempagltfon, wesdmpaghidedhen $his seted coadiddons @&t igntEXangieC
for 10 mnutes, whereby a | ower cladding |layer 32 was formed (refer
to Fig.16B(kay)meass[ 0f23heNdynamike viesior liisitrhcfidly Measiurgra core
| ayer described above was |am nated on the above | ower cladding
| ayer 3Rpparathe ¢BWMBrVédenmaonhifacpuessuby &he@logyP&o.a tldgher dtaur e
of 50C and a lam nating speed of 0.2 mmnute by neans of a roll 20
| amSnat ves¢HEMid560ndamgutaetuiedwby Ki0atifia Ritartd “Teemdb SCHPa at
Ltd.), and then they were vacuuned to 500 Pa or |ower by nmeans of a
vacuum »6@s8. | am nat or ( MWLP-500, manufactured by Meiki Co., Ltd.)
as a flat plate type lam nator. Thereafter, it was heated and
conpresskEdl o] t he conditions of a pressure of 0.4 25 MPa, a
tenperature of 50C and a pressing tinme of 30 seconds to forma core
| ayer BVrépafarion fga Befbh) fi8h [Ffor24prmiaxt ant lo@triesiln waieguids :
irradiated with a UV ray (wavel ength: 365 nm at 0.6 J/cn2 by neans
of the Rhepayatesposing mashinnéidmscpirbédrabage avicd saldiegatliayertiype
phot o

10 Weighed into a wide mouth plastic bottle were 50 parts by

mass of a phenoxy resin (trade name: Phenotohto YP-70,
manufactured by Tohto Kasei Co., Ltd.) as a binder polymer, 50 -
parts by mass of alicyclic diepoxycarboxylate (trade name:
KRM-2110, molecular weight: 252, manufactured by Asahi Denka

15 Co., Ltd.) as a photopolymerizable compound, 4 parts by mass
of triphenylsulfonium hexafluoroantimonate salt (trade name:
SP-170, manufactured by Asahi Denka Co., Ltd.) as a
photopolymerization initiator, 0.4 part by mass of SP-100
(trade name, manufactured by Asahi Denka Co., Ltd.) as a

20 sensitizer and 40 parts by mass of propylene glycol monomethyl
ether acetate as an organic solvent, and they were stirred on
the conditions of a temperature of 25°C and a revolution of
400 rpm for 6 hours by means of a mechanical stirrer, a shaft
and a propeller to prepare a resin vanish for forming a

25 cladding layer. Then, the resin vanish was filtrated under

pressure through a polyflon filter having a pore diameter of 2
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5 mask 35 having a wdth of 50 pim(refer to Fig. 6 (c)), and then it
was heated at 80C for 5 mnutes after exposed. Thereafter, the PET
filmwhich was the supporting filmwas peeled off, and a core
pattern 36 was devel oped in a devel oper (propylene glycol nononethyl
et her acet atedde Nndfedi REOBY|, avenafiedéured/ Dy Aulymntad MF,r dirar. )t ®n
Fig. 6 (d)). Subsequently, the resin filmwas washed with a washi ng
| i qui d t{e sopnopanohy afidahéatmpdrandrer odd 2&t° CLEMA faop rEE suneutasds.0. 4
[0125] Then, the resin filmfor formng a cladding |ayer 15 descri bed
above wiBa) amhdaiedwhbefeenhas aeaeppeedcuaddimgeduamesr Fesmunehefor
sane | am nating conditions as descri bed above. Further, both faces

t her eof 1 vatienuteadoat edewcbhda tidnr af a( wavelengicyre26 M0 atm 2y by
J/icn2 in total, and then the resin filmwas subjected to heat

treat mandamé 460& facuamephapr and0 awberdby atrthe upper cl addi ng | ayer
37 was forned to prepare a flexible optical waveguide in which the
base mategliiad] fil mwas disposed at an outside (refer to Fig. 6 (e) )
. Further, the above flexible optical wavegui de was treated for 100
hours on a hilgh tedperasniehandrhfghmbugi di tyaddiudgt lageaf oB5ELARA%
25 for peeling off the polyamde filmto prepare an optical

wavegui flsove whs cBodhedbaaseanmabebhnal tiiekbmeds swasacemofed pdd yatafdey
to Fig. 6 (f)). Then, a flexible optical waveguide having a

wavegui flielh engt idef nameth Masteuh, onanhyf anearedobya Todiagi NMds@wries,
(DAD- 341, manufactured by DI SCO Corporation). [0126] 5 The
refloactinve. | nehteBnofst he2comne bgymeaasdoffha ebaddnggmachine

(Multicoater TM-MC, manufactured by Hirano Tecseed Co., Ltd.),
and it was dried at 80°C for 10 minutes and then at 100°C for
10 minutes. Thereafter, a release PET film (trade name: A31l,
manufactured by Teijin DuPont Films Japan Ltd., thickness: 25

15 uym) as a protective film was stuck thereon so that a release
surface faced the resin side to obtain a resin film for
forming a cladding layer. In this case, a thickness of the
resin layer could optionally be controlled by controlling a
gap of the coating machine, and in the present example, the

20 thickness was controlled so that the film thicknesses after
cured were set to 30 um for the lower cladding layer and 80 um
for the upper cladding layer.
[0120]
Preparation of a resin film for forming a core layer:

25 A resin vanish for forming a core layer was prepared by

the same method and on the same conditions as in the
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| ayer were neasured by neans of a prism coupler (Mdel 2010)

manuf actured by Metricon Inc. to find that a refractive index of the
core layer was 1.584 at a wavelength of 830 nmand that a refractive
i ndex of the cladding | ayer was 1.550. Further, a 10 transm ssion

| 0ss ofPX¢Rabptienl ewam@éai g8é phepaerednwdsd lmndgsufedEynda ac qlisgddng
met hod (nmeasured wavegui de lengths: 10, 5, 3 and 2 cm input fiber:
G - 50/ 1bayenm| déesodébedbaboyRA excep20rhasutysed fWelrer 26Spartsy 125 maes
= 0.22)) using a 850 nm VCSEL (vertical cavity surface em ssion

| aser) FLIS800h&Meo¥ L ressnndtubdet nrad : bPhEXEOohte. YP-010,a | i ght
source and @B2214 manufactured by Advantest Corporation for a

phot odincdeu facfunedd biafohtowiss@ilCdBj citd].01238] thEvdlimateiropodfymer,
adhesive filmand adhesive sheet: 20 (1) Eval uation of adhesive
proper t36 Rrapas abyomases bEsP, 9abpbéd-TBe adhesive filmobtained in
Exanple 1-A was roll- |am nated on various nenbers (a gl ass epoxy
subst r @terflontbexyabhexyMehekybT9Fnotrkhekiéssade0 némem Ar@klfact ur ed
by Hitachi 25 Chemical Co., Ltd.), a polyimde film (trade nane:
Kapt on rielMufadickadsky 2bipaNakamnutracCbemdchy Do .RPodit-dFor apdC36, parts
Ltd.), a 83 copper foil (trade nanme: GIS-35, thickness: 35 pm a

gl ossy bypundsseo fiskisphanal adt typd bpokyr akawd aCer dtirbdeonlam&o. EA-
Ltd.), an alumnumfoil (trade name: AIN3OHH, a glossy surface
used, 102cknessuf30tprednapubhthuNedabyriakeenthicalMetal.,Faitkd.Coas Fhe
Ltd.), a silicon substrate (thickness: 0.625 pin, manufactured by

M tisubiin tddxt Eymat sz &ot pocanponhdand paroxi tg miaks bdr e (2,4, 6-

trimethylbenzoyl)phenylphosphine oxide (trade name: Irgacure
819, manufactured by Ciba Specialty Chemicals K.K) as the
photopolymerization initiator and 40 parts by mass of
propylene glycol monomethyl ether acetate as the organic

15 solvent. Then, the resin vanish was filtrated under pressure
and further deaerated under reduced pressure.

[0121]
The resin vanish for forming a core layer obtained above

was coated on a non-treated surface of a PET film (trade name:

20 COSMO SHINE Al1517, manufactured by Toyobo Co., Ltd.,
thickness: 16 um) and dried by the same method as in the
preparation example of the resin film for forming a cladding
layer described above. Then, the release PET film (trade name:
A31, manufactured by Teijin DuPont Films Japan Ltd.,

25 thickness: 25 um) as a protective film was stuck thereon so

that a release surface faced the resin side to obtain a resin
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silicon substrate (thickness: 0.625 pun, formed with an oxide film
of 1 pm manufactured by Mtsubishi Mterials Corporation)) on the
conditions of 60C, 0.5 MPa and a 10 delivering speed of 0.2 m mnute.
Further, the_adhesive filnms obtained i anples 1-B and 2-B were
roII-Ia%%#%t@ﬂro OtReNIvEr FBES h@%ﬁérs ﬁ%gﬁ??bBHeﬁﬁﬁgeeéﬁmPﬁﬁ'sangap
conditions as described above after peeling off the protective
films. ThetearfertlRgemaGRpBEL WA FPPﬁﬂrQlllte%es%ﬁﬁ’értt ithg gdd& 15
material was peeled off, and the flexi ble optical wavegui de prepared
above VHdl¢bnessapfhare@urhdr ¥af 8Rtt ke €On#M-i ons of 80C, 0.5 MPa
and a delivering speed of 0.5 m Subsequently, the adhesive filns
were curl@ld4! heating at 180C for one hour to prepare test sanples
for evaluating an adhesive property. 20 [0128] Evaluation method and
resl t ErIprRrahesi Q& Bﬁo@@gﬁya@nwﬁﬁéguéﬁeﬁeeled crosscuts) before
and after a reflow test was neasured by a crosscut tape nethod _
(according t o'l Ixbawes PEThELBsRBY) t Weiebf wapetBROREOLRCES VEaBiAR
1 and 2. In the reflowtest, a |ead solder free reflow test of a
maxi nurR £ ebperaesie 6flmeborwhsreangi adlewert Rleddisy diayes eptained
condi tions based on | PC/ JEDEC J- STD-020B by neans of a reflow test
machi neag®seg anap deee kad- eispcangahhfacediad fbym VAe Furgkdad el adith @
Co., Ltd.). The detailed refl ow conditions are shown in Table 3, and
a tenpdfatiae pravelenghh:5385r B8R odtf ir A€l | Srehoanrepim gide. (an

the followng reflow tests, the procedure was carried out in the
saf® nehkde . r¢vaps¢ to the base material film) by means of a UV ray

exposing machine (EXM-1172, manufactured by Orc Manufacturing
Co., Ltd.) and then subjected to heat treatment at 80°C for 10
minutes, whereby a lower cladding layer 32 was formed (refer
to Fig. 6 (a)).

15 [0123]

Next, the resin film for forming a core layer described
above was laminated on the above lower cladding layer 32 on
the conditions of a pressure of 0.4 MPa, a temperature of 50°C
and a laminating speed of 0.2 m/minute by means of a roll

20 laminator (HLM-1500, manufactured by Hitachi Plant Techno Co.,
Ltd.), and then they were vacuumed to 500 Pa or lower by means
of a vacuum press laminator (MVLP-500, manufactured by Meiki
Co., Ltd.) as a flat plate type laminator. Thereafter, it was
heated and compressed on the conditions of a pressure of 0.4

25 MPa, a temperature of 50°C and a pressing time of 30 seconds

to form a core layer 33 (refer to Fig. 6 (b)).
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(2) Evaluation of light transmttance Preparation of test sanple: 10
The adhesive fil mdescribed above or the adhesive sheet in which the
protective filmwas peeled off was roll-lamnated on a slide glass
havi ng a thickness of 1 nmon the conditions of 60C, 0.5 MPa and a
deliverﬂﬁﬂigﬂeed of 0.5 mMmnute and then irradiated with a UV ray,
and the supporting filmor the 15 supporting base material was peel ed
of f. Then, tREXdghehveresipnfit® €& et byihabefnylhh 28H¥ ¥8Y one
hour to prepare a test sanple for evalpating a light transmttance.
Eval uat (waverandeh and6pesnl t 8t Fné {7 ght Ry Jrewrst@hcehenUy ray

wavel ength of 700 to 1600 nm 20 before and after the reflow test was
measur kHNs Ginsachine dpscribpiotbaveerib 34ne9akATRatREe OO
Hitachi, Ltd. The results thereof are shown in Fig. 8 to 10.

Fur bhemaskhe3d cravingi ghvidthng#i PParte (RasehelouFéd-aécdedi ng ang

JI S-K7105 by neans of a color difference turbidity neasuring

equi preitercGH 2, s0npa hedudbicBOredfey R pportPenshcrRy ExBAseri-es Co.
Ltd. The results thereof are shown in Tables 1 and 2. 85 [0130] (3)
Eval uatTheregf ey r ath¢ vBET nfekm Phéphrdasohhef supppréangl é11R wast
sanple for measuring a refractive index was 5 prepared in the sane
manner Reeled to€f t esndsanpbeeopatRPriropt weal daveagrad ighe developer
transm ttance. Evaluation nmethod and results: The refractive index in
a wavel @y bfng 30l iee behonemahidyl ether acetate/N,N-

10 dimethylacetamide = 8/2, mass ratio) (refer to Fig. 6 (d)).
Subsequently, the resin film was washed with a washing liquid
(isopropanol) and heated and dried at 100°C for 10 minutes.

[0125]
Then, the resin film for forming a cladding layer

15 described above was laminated thereon as an upper cladding
layer 37 on the same laminating conditions as described above.
Further, both faces thereof were irradiated with a UV ray
(wavelength: 365 nm) at 25 J/cm? in total, and then the resin
film was subjected to heat treatment at 160°C for one hour,

20 whereby the upper cladding layer 37 was formed to prepare a
flexible optical waveguide in which the base material film was
disposed at an outside (refer to Fig. 6 (e)). Further, the
above flexible optical waveguide was treated for 100 hours on
a high temperature and high humidity condition of 85°C/85 %

25 for peeling off the polyamide film to prepare an optical

waveguide in which the base material film 38 was removed
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after the reflow test was neasured by neans of a prismcoupler 10
(Model 2010) manufactured by Metricon Inc., and the results thereof
are shown in Tables 1 and 2. It was found that a change in the
refractive index before and after the reflow test was_0.001. [0131]

is (4) Eefenttonfdr i Asdftion Ther, of bpexthlewartdtrdevaregnide
adhered Preparation of test sangle: A silicon substrate (thickness:
0. 625 pmvie@udacavicedigg lengstbiodhid WHt @iisalcsltConobat Meansvef wsed
as an adherend 20 nmenber, and an optical wavegui de was adhered to the
sili cordicimgt $awe (BRDtrRé1lnemhod fekdwin edn byr &FSCOn§ orive nagstorsanpl es
for evaluating an adhesive property described above. This was
processeIR6 heans of a dicing saw (DAD 341, manufactured by DI SCO
Corporation) so that a length of the optical waveguide 25 was 10 cm
to prepare a Testrefnptbiverirdateaat PAgtha cngerflegrr khosisth86cladding
Eval uati on nethod and results: An insertion |oss of the optical
wavegui beyéefeere andasafedr byhmensfl oW teptr iwas compderedMoyled AMLPAck
method (neasured | engths of the optical waveguide: 10, 5 3 and 2
cm 5 impufécberedCGysdet2iconl fnppdéof fhad tRat=a0 r2@racditvsutindex
fiber: SI-114/125 (NA = 0.22)) using a 850 nm VCSEL (vertical cavity
surfaceo®nilssi opréaseyer(#asS- 306801aVCh, wanrlkagtthr ef 88y EXF@ndnchat
for a light source and 82214 nanufactured by Advantest Corporation
for a photefiradei vdhéndesubfsthheréeflding layer was 1.550. Further, a
10 transmission loss of the optical waveguide prepared was
measured by a cutback method (measured waveguide lengths: 10,
5, 3 and 2 cm, input fiber: GI-50/125 multimode fiber (NA =
0.20), output fiber: SI-114/125 (NA = 0.22)) using a 850 nm-
VCSEL (vertical cavity surface emission laser) (FLS-300-01-VCL,
15 manufactured by EXFO Inc.) for a light source and Q82214
manufactured by Advantest Corporation for a photodiode to find
that it was 0.1 dB/cm.
[0127]
Evaluation of adhesive film and adhesive sheet:
20 (1) Evaluation of adhesive property
Preparation of test sample:

The adhesive film obtained in Example 1-A was roll-
laminated on various members (a glass epoxy substrate (trade
name: MCL-E-679F, thickness: 0.6 um, manufactured by Hitachi

25 Chemical Co., Ltd.), a polyimide film (trade name: Kapton EN,

thickness: 25 um, manufactured by Du Pont-Toray Co., Ltd.), a
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10 are shown in Tables 1 and 2. [0132] (5) Dynam c bendi ng endurance
test Preparation of test sanple: A polyimde film (trade name:
Kapton EN, thickness: 25 um 15 nmanufactured by Du Pont-Toray Co.,
Ltd.) was used as_an adherend nenber, and an optical wavegui de was
adher edcarPehefopbl yEhRde PRMG:bETENS SmethdGkaRed B9 pllepar iIHPIHe
test sanples for evaluating an adhesive property descri bed above.

Thi s wesupfacesysgdhy magarfacifunegse iy chugulksawa (OADcBat, Fegl Co., Ltd.),
manuf act ured by DI SCO Corporation) so that the optical wavegui de was
set to an|zhgnhneh foidm(&mdde wiadeh BfNSOHTH,o0a wrlessve sar fgste dwled,
device. Evaluation nethod and results: A dynam c bendi ng endurance
test washiekméss: 080 10Q, 860uf26tuireds bgn TakeuchnidMeiteds Fofila Co.,
curvature radius of 2 mmand a bending frequency of tw ce/second by
nmeahs ditd. benai syl 8Zorndubaticetradithiekfemisuf &cH@Sedirhy rBaivdlactured
Denshi Co., Ltd.), and the sanple after finishing the test was

obser vesy Mitlesulai shi cMaseopelef C2@Pomadgniohi) canidoas. o&dds rfedm-tformed
t her eof , breakage was not observed in a core and a clad of the

opti calsibiemvegubderaten (ahieknkisai: shi. 8§ Sbamdi Mg rokedl &0,tG0@nt ioxEsle
Furt her, delam nation was not observed in all interfaces of

pol yi midelmtde hdhesi menafdctheedpbiycHl twaveghiddatamdatllse opti cal
devi ce prepared by adhering the optical waveguide to the polyimde
fil m hatbmpgoadidendi og phepephyiti®np0233p0°C, 0.5 MPa and a

10 delivering speed of 0.2 m/minute. Further, the adhesive films
obtained in Examples 1-B and 2-B were roll-laminated on the
various members described above on the same conditions as
described above after peeling off the protective films.

Thereafter, the supporting film or the supporting base

15 material was peeled off, and the flexible optical waveguide
prepared above was roll-laminated thereon on the conditions of
80°C, 0.5 MPa and a delivering speed of 0.5 m. Subsequently,
the adhesive films were cured by heating at 180°C for one hour
to prepare test samples for evaluating an adhesive property.

20 [0128]

Evaluation method and results:

The adhesive property (number of peeled crosscuts) before
and after a reflow test was measured by a crosscut tape method
(according to JIS-K5400). The results thereof are shown in

25 Tables 1 and 2. In the reflow test, a lead solder free reflow

test of a maximum temperature of 265°C was carried out three
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Tabl e 1 Exanple 1-A (adhesive film Itens optical device) Before
reflow After reflow Thickness of adhesive |layer (ppm) 10 d ass epoxy
substrate 10 (0/100) 10 (0/100) Adhesive property Polyimde film 10
(0/100) 10 (0/100) (evaluation score; Co %Fr foil 10 (0/100) 10
( 0/ 100) t impgdrenr %‘Pnﬁé’éF@E}SAPGﬁPﬁuﬁPféF’P/fg E6/ P06 Pr® 20 Popyneans of

crosscuts shown in parenthesis) Silicon substrate 10 (0/100) 10
(0/ 100)a xfHewf i eatf BRABANS (Padpmanpetr ¥NA~£d SES/ 1 0@nU@ dtoreghy
Total light transmittance 88 87 Light transmttance Wavel ength 700
to > > THg Hevokawa-Blec8ricvaoel eh§th)850Then dotddledf FaélPve i ndex
1.512 1.511 Refractive index difference before and after reflow
0.001 <¢orditioms|ase showpt ivalahdeegui dad( @éBfemperaggreg @roiole gro
4-4 000000 M Tr m
5 a reflow furnace is shown in Fig. 7. In the following reflow
tests, the procedure was carried out in the same manner.
[0129]
(2) Evaluation of light transmittance
Preparation of test sample:

10 The adhesive film described above or the adhesive sheet
in which the protective film was peeled off was roll-laminated
on a slide glass having a thickness of 1 mm on the conditions
of 60°C, 0.5 MPa and a delivering speed of 0.5 m/minute and
then irradiated with a UV ray, and the supporting film or the

15 supporting base material was peeled off. Then, the adhesive
film was cured by heating at 180°C for one hour to prepare a
test sample for evaluating a light transmittance.

Evaluation method and results:
The light transmittance in a wavelength of 700 to 1600 nm

20 before and after the reflow test was measured by means of a
spectrophotometer U-3410 manufactured by Hitachi, Ltd. The
results thereof are shown in Fig. 8 to 10. Further, the total
light transmittance was measured according to JIS-K7105 by
means of a color difference:turbidity measuring equipment COH-

25 300A manufactured by Nippon Denshoku Industries Co., Ltd. The

results thereof are shown in Tables 1 and 2.
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(3) Evaluation of refractive index
Preparation of test sample:

A test sample for measuring a refractive index was
prepared in the same manner as in the test sample of (2) for
evaluating a light transmittance.

Evaluation method and results:

The refractive index in a wavelength of 830 nm before and
after the reflow test was measured by means of a prism coupler
(Model 2010) manufactured by Metricon Inc., and the results
thereof are shown in Tables 1 and 2. It was found that a
change in the refractive index before and after the reflow
test was 0.001.

[0131]

(4) Evaluation of insertion loss of optical waveguide after
adhered
Preparation of test sample:

A silicon substrate (thickness: 0.625 um, manufactured by
Mitsubishi Materials Corporation) was used as an adherend
member, and an optical waveguide was adhered to the silicon
substrate by the method shown in preparing the test samples
for evaluating an adhesive property described above. This was
processed by means of a dicing saw (DAD-341, manufactured by
DISCO Corporation) so that a length of the optical waveguide
was 10 cm to prepare a test sample for evaluating an insertion

loss.
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after the reflow test was measured by a cutback method

(measured lengths of the optical waveguide: 10, 5, 3 and 2 cm,

5 input fiber: GI-50/125 multimode fiber (NA = 0.20), output
fiber: SI-114/125 (NA = 0.22)) using a 850 nm-VCSEL (vertical
cavity surface emission laser) (FLS-300-01-VCL, manufactured
by EXFO Inc.) for a light source and Q082214 manufactured by
Advantest Corporation for a photodiode. The results thereof

10 are shown in Tables 1 and 2.

[0132]
(5) Dynamic bending endurance test
Preparation of test sample:
A polyimide film (trade name: Kapton EN, thickness: 25 pm,

15 manufactured by Du Pont-Toray Co., Ltd.) was used as an
adherend member, and an optical waveguide was adhered to the
polyimide film by the method shown in preparing the test
samples for evaluating an adhesive property described above.
This was processed by means of the dicing saw (DAD-341,

20 manufactured by DISCO Corporation) so that the optical
waveguide was set to a length of 10 cm and a width of 5 mm to
prepare an optical device.

Evaluation method and results:
A dynamic bending endurance test was carried out 100,000

25 times on the conditions of a curvature radius of 2 mm and a

bending frequency of twice/second by means of a bending
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[ 0136]

10

upper

heat er Tenperature (C) set for

175

breakage was not observed in a core and a clad of the optical

waveguide even after finishing bending of 100,000 times.

Further,

polyimide,

the adhesive and the optical waveguide,

delamination was not observed in all interfaces of

and the

optical device prepared by adhering the optical waveguide to

the polyimide film had a good bending property.

[0133]
Table 1

Example 1-A
optical device)

(adhesive film/

Items
Before reflow | After reflow

Thickness of adhesive layer (um) 10

Glass epoxy substrate 10 (0/100) 10 (0/100)
Adhesive property Polyimide film 10 (0/100) 10 (0/100)
(evaluation score; Copper foil 10 (0/100) 10 (0/100)
number of peeled Aluminum foil 10 (0/100) 10 (0/100)
crosscuts shown in .

] Silicon substrate 10 (0/100) 10 (0/100)

parenthesis) : ;

Oxide film-formed 10 (0/100 10 (0/1

silicon substrate (0/ ) (0/100)

Total light 8 7
Light t e transmittance 8 8
19 ransmittance Wavelength 700 to
(%) ° g =381 =281

1600 nm

Wavelength 850 nm 89 89
Refractive index 1.512 1.511
Refractive index difference before and 0.001
after reflow .
Insertion loss of optical waveguide (dB) 1 1
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As shown above, it has been found that the good results are obtained
ih all evaluations; ithe.adhesjv filns and| the adhes|ive sheets
according to the presentoli nve1§30§ havg| & geed  transparency apd ja
good heat resistancae,; ald in addi i on oth@rgo, the optilcal devyicles
prepared by adheri n% thelopti c&l| Ipavequicde o Ghe gof wijr@ de f{1m
have a good bendi ng |pr Bgerty. 9 NDUSTIRPAIS AP GABI I TY [ 0137] | The
adhesi ve composition,mthkg adhesijve|fill mand the adhesiVve sheef
according to the preskht|i nvenfi|ad favB|& gsod  bending {property fin
addition to an excelll ghtitran sparency] and | an |excel | ent |heatS
resi stance attri but dlbin-"a flo The donstiftuiiops |desdribed |abpve.
. gof il L : )
Accordi ngly, the optli galo|devi ces ptepared by |using them cancbe
applied to the w de |f£elt]s suck a8 | @i grterconnbcti ons and |t he
like. 90 WHAT IS CLAIWERIIS: 1~ AR adhres,ir\ve € rrposi[t\i on |[f®r an
optical waveguide donpri(si ng| B)oad ePoxy| B3I i ng| agent
and (c) a high nolecu & conpound enéipa
transmttance and a l{ght trapseiAnee In 700 tjo
1600 nmin a cured mat fer of e 'adhesilve| cor 80 % or
nore. 2. The adhesijvelconpositiion n-ppti H-de-
according to claim1, ywhgrein afltet clarfyi hg ¢ i mes a
reflow test at a maxi mjﬁtenpa@tglgog G
transmttance and a|lighkt trapSniEl &hice i & v 700| tjo
1600 rimin the aboye ¢dled Mty ek arlexy0s Poor adhesji ve
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according to claim1 or 2, wherein a change in a refractive index of
the above cured matter before and after carrying out three tines the
refl ow test at a maxi num tenperature of 265'C falls within 0.005. 4.
The adhesive conposition for an optical waveguide according to any
of clain0li3%b 3, wherein an evaluation score in an adhesive
property of the above cured matter which is neasured by a cross-cut
t ape net hod afaletecarrying out three times the reflowtest at a

maxi num t enperature of 265C is 8 points or nore. 91 5. The adhesive
conposition for an optical waveguide according to any of clains 1 to

4, whdrg dynam ¢ bendi ng[endufangce fesf ¢f an op%gcal 7
1 1 ] Isi-hg hg a hnéi\l

- = - —a A = .~ oo ”JI | :g' TTIOCOT v
conpos|i Temperatyeei hed) abgtefoechani cal , brie e is,npt nerated o
the aptpper hegtghi de after carrgﬁﬁ% o£%§10%¢3%0 %?%es:¥ﬁ§ bg% ing J

test atTemperyahvee (radi getofor M_ 6] The jadhesiive copposi tli on for
an opt| calewanegride according §d any b0 c| #48s |1299 b,34hdr é£A

assunifig That a totagl mass . of (&) The epoxy Tesin and the curin
agent‘L§933%¥9£Q§233§dlETékﬁitiéégL4ﬁ_4£i_L%e_hLgh_gﬂLeégiéL_ggnpgung_ﬁ

is set %£F§ aratio ABis 0.24 to 1.0. 7. The adhesive conposition
for an o %] wavegui de according to any of clains 1 to 6, wherein

(a) the epoxy resin is a soli oXy resin _havi a,softeni,n oi, nt

of 50C or | hiAher Wi ROTESoabuPan B5°H fPHGCanf ballomdbnaad: Bu  THe

adhes'Ygrgoggggiﬁégnigogl?negg&hg%koggyegggdgdhesive films and the
adhesive sheets according to the present invention have a good
transparency and a good heat resistance; and in addition

thereto, the optical devices prepared by adhering the optical

waveguide to the polyimide film have a good bending property.

INDUSTRIAL APPLICABILITY
[0137]

The adhesive composition, the adhesive film and the
adhesive sheet according to the present invention have a good
bending property in addition to an excellent transparency and
an excellent heat resistance attributable to the constitutions
described above. Accordingly, the optical devices prepared by
using them can be applied to the wide fields such as optical

interconnections and the like.
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according to any of any of clainms 1 to 7, wherein (a) the epoxy
resin does not have a nutagenicity. 9. The adhesive conposition for
an optical waveguide according to any of clains 1 to 8, wherein (b)
the curing agent is a phenol resin having a hydroxyl equival ent of
150 92 WjATY b8 GbAEMEDOISThe adhesi ve conposition for an optical
wavegui de according to claim9, wherein (b) the curing agent is a
phenol 1resPm rejiressiord exbripos el drol fomiay Fpricdh WayegiFde nul a 1]
OHOHOH O~"~ CGH{ I } (wherein R each may be the sanme or

di ff er erdm@nis iepr ésents apoRydregen, at(bin aachiriear agentr amched )alaky|
group having 1 to 10 carbon atons, a cyclic al kyl group, an aral kyl
gr oup, haigh ahkeayltlgrogpmpauhydr akgkrednoap todmlalyilghgr aupnatmidtance
hal ogen atom n represents an integer of 1 to 3; and mrepresents an
i ntegerard & 1ogho) trifhsmIbeandbeshve aampdhyitbn offol70@n toptlic@® nm in
wavegui de according to claim 10, wherein the phenol resin
represent@irdy m&oteul af( thehashaswakeroabseiftionn aceeil ¢ et mofre?
mass % or |ess. 12. The adhesive conposition for an opti cal
wavegui de according to any of clainms 1 to 11, wherein (c) the high
nmol ecul ar conpound is a functional group-containing acryl copol ymer.
93 2. The adhesive composition for an optical waveguide

according to claim 1, wherein after carrying out three times a
reflow test at a maximum temperature of 265°C, a total light
transmittance and a light transmittance in a wavelength of 700

to 1600 nm in the above cured matter are 80 % or more.

3. The adhesive composition for an optical waveguide
according to claim 1 or 2, wherein a change in a refractive
index of the above cured matter before and after carrying out
three times the reflow test at a maximum temperature of 265°C

falls within *£0.005.

4. The adhesive composition for an optical waveguide
according to any of claims 1 to 3, wherein an evaluation score
in an adhesive property of the above cured matter which is
measured by a cross-cut tape method after carrying out three
times the reflow test at a maximﬁm temperature of 265°C is 8

points or more.
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13. The adhesive conposition for an optical waveguide according to
claim 12, wherein the functional group-containing acryl copolymer is
an epoxy group-containing acryl copolyner. 14. The adhesive
conposition for an optical waveguide according to claim13, wherein
the epokxy gﬁgﬁpﬁé&ﬁ§%WﬁrﬁmeR§§%1QRuﬁﬂ€Hﬁﬂ Wt G hs"VSIEHB mass %

of glycidyl acrylate or glycidyl nethacrylate as a raw materi al

t her ef FcCAlinfhetadaRYi 0& EoAPBSi Li 6A for WARTERDI B 2nAVYEGTILFe
according to any of clains 12 to 14, wherein the functional, .

gr oup- NG MY nRndergnceoperynef RAsCRthERGhayeeHdge PreVaggdarith
wei ght of 100,000 or nore. 16. The adhesive conposition for an

opt i calamaades Hee REeBREPAgPYoushPJoEhel apResiyet §OTROSAEdPE n t he
functional group-containing acryl copolynmer has a glass transition

t enper aietﬁ@mg@edwoweaowcllanlqrﬁé bahekpge éenposi gepgrpgedann the
optical waveguide according to any of clains 1 to 16, further .
conpri stpfgl¢al) waveguide afBerTheranhagi QutcdAPodPOi samesr the bshddag
wavegui de according to claim 17, wherein (c) the high nol ecul ar
conpourfeesD4at sa t Herepbwyegredpusonfabninhg acryl copol yner cont ai ni ng
1.5 to 2.5 mass % of glycidyl acrylate or glycidyl methacrylate and
havi ng a wei ght average nol ecul ar wei ght of 100,000 or nore; 1 to 50
parts by nass of (d) the filler based on total 100 parts by mass of
(a) thed epofper edhesdvg @ompasd tdn fpr agempliicaloraiesdtdend (d)
the filler is an inorganic filler having an average particle

di amet ercasfrdiod t® @y pfclaims 1 to 5, wherein assuming that a

total mass of (a) the epoxy resin and (b) the curing agent 1is
set to A and that a mass of (c) the high molecular compound is

set to B, a ratio A/B is 0.24 to 1.0.

7. The adhesive composition for an optical waveguide
according to any of claims 1 to 6, wherein (a) the epoxy resin
is a solid epoxy resin having a softening point of 50°C or

higher which is measured by a ring and ball method.

8. The adhesive composition for an optical waveguide
according to any of any of claims 1 to 7, wherein (a) the

epoxy resin does not have a mutagenicity.
9. The adhesive composition for an optical waveguide

according to any of claims 1 to 8, wherein (b) the curing

agent is a phenol resin having a hydroxyl equivalent of 150
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19. The adhesive conposition for an optical waveguide according to
any of clains 1 to 18, further conprising (e) a curing accelerating
agent. 20. The adhesive conposition for an optical wavegui de
according to claim19, wherein (e) the curing accelerating agent is
an i m dA CEIMPOREINd. 21. The adhesive resin conposition for an
optical waveguide according to any of clains 1 to 5, wherein (b) the
curing agent is a phenol base epoxy resin curing agent; (c) the high
nol ecul ar conpound is a high nol ecul ar conpound containing a
functi driad gfbep aghesHiars pmposdi tgnn ficgr saye ot evall avawRdgide of
100, 000 or nore; and the adhesive conposition further conprises (f)
a phot aeaztdieg nomonkainndwhwbareinurlkd fhet enrinbepgehtobsansdebpl
irradiation with a UV ray has Tg of 250C or higher and (g) a
phot oi megdia oregeasentédgoy bhsefahtlowingadpcmulby (Idradiation with a
W ray having a wavel ength of 95 200 to 450 nm 22. The adhesive
resin cidfpositd ohl for an optical waveguide according to claim 21,
wherein (c) the high nol ecul ar conpound containing a functional
group and hagppg,a wei ght aver gggq | nol ecul ar wei ght 100, 000 or
ci gyl group- contég ni g (neth)acryl copplynmer containing
A i 5y ai ni Fepetitive unit.

¥ WRewdgui dd I)

arts by mass of
) ;i he phot or eacti ve

accordi ng 14 cI.in121»or 22,
(a) the edhk% resin, 5 to 1dR

nononer in which a cured matter thereof obtained

(wherein R! each may be the same or different and represents a
hydrogen atom, a linear or branched alkyl group having 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 of 1 to 3; and m represents an

integer of 0 to 50).

11. The adhesive composition for an optical waveguide
according to claim 10, wherein the phenol resin represented by
Formula (I) has a water absorption coefficient of 2 mass % or

less.

12. The adhesive composition for an optical waveguide
according to any of claims 1 to 11, wherein (c) the high
molecular compound is a functional group-containing acryl

copolymer.
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by irradiation with a UV ray has Tg of 250C or higher and 0.1 to 20
parts by mass of (g) the photoinitiator generating a base and a
radical by irradiation wwth a Wray of 200 to 450 nm each based on
100 parts by nmass of (c) the high nolecular conpound containing a
functional group and having a wei ght average nol ecul ar wei ght of
100, 000 or nore and conprising (b) the phenol base epoxy resin
curing lagent The adhasdee wompiosti tiam dgui val emptircal ovasfegquisteenol i ¢
hydr oxyl group to one epoxy group of the above epoxy resinis 0.5 to
1.5. 24&coardidtesiovecIaim 12 whneopincbhewvegtideapr gpanpdcbptaining
form ng the adhesive conposition according to any of clains 1 to 20
i nto adddynh farpnl @te25is Amn aclhesy verslipetohbainnngpacegl wapedumde .
conprising the adhesive resin conposition for an optical wavegui de
according to any of clains 21 to 23 and a supporting base material.
26. An optical device prepared by adhering an optical waveguide with
t he adlidsi veThenpdbiebiior fcompas idponcdor \way egdlide laceoreuigld o any
of clainms 1 to 23, the adhesive filmfor an optical wavegui de
accor diamrdraigiqaitn 2Zlaimthe, wdéesinvetlsdeeporgcogrdupgcoonteininyg25.
97

acryl copolymer contains 0.5 to 6 mass % of glycidyl acrylate

or glycidyl methacrylate as a raw material therefor.

15. The adhesive composition for an optical waveguide
according to any of claims 12 to 14, wherein the functional
group-containing acryl copolymer has a weight average

molecular weight of 100,000 or more.

l6. The adhesive composition for an optical waveguide
according to any of claims 12 to 15, wherein the functional
group-~containing acryl copolymer has a glass transition

temperature of -50 to 30°C.
17. The adhesive composition for an optical waveguide
according to any of claims 1 to 16, further comprising (d) a

filler.

18. The adhesive composition for an optical waveguide

according to claim 17, wherein (c) the high molecular compound
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is the epoxy group-containing acryl copolymer containing 1.5
to 2.5 mass % of glycidyl acrylate or glycidyl methacrylate
and having a weight average molecular weight of 100,000 or
more; 1 to 50 parts by mass of (d) the filler based on total
100 parts by mass of (a) the epoxy resin and (b) the curing
agent is contained; and (d) the filler is an inorganic filler

having an average particle diameter of 0.01 to 0.1 um.

19. The adhesive composition for an optical waveguide
according to any of claims 1 to 18, further comprising (e) a

curing accelerating agent.

20. The adhesive composition for an optical waveguide
according to claim 19, wherein (e) the curing accelerating

agent is an imidazole compound.

21. The adhesive resin composition for an optical waveguide
according to any of claims 1 to 5, wherein (b) the curing
agent is a phenol base epoxy resin curing agent; (c) the high
molecular compound is a high molecular compound containing a
functional group and having a weight average molecular weight
of 100,000 or more; and the adhesive composition further
comprises (f) a photoreactive monomer in which a cured matter
thereof obtained by irradiation with a UV ray has Tg of 250°C
or higher and (g) a photoinitiator generating a base and a

radical by irradiation with a UV ray having a wavelength of
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200 to 450 nm.

22. The adhesive resin composition for an optical waveguide
according to claim 21, wherein (c) the high molecular compound
containing a functional group and having a weight average
molecular weight of 100,000 or more is a glycidyl group-
containing (meth)acryl copolymer containing 0.5 to 6 % by mass

of a glycidyl group-containing repetitive unit.

23. The adhesive resin composition for an optical waveguide
according to claim 21 or 22, comprising 5 to 250 parts by mass
of (a) the epoxy resin, 5 to 100 parts by mass of (f) the
photoreactive monomer in which a cured matter thereof obtained
by irradiation with a UV ray has Tg of 250°C or higher and 0.1
to 20 parts by mass of (g) the photoinitiator generating a
base and a radical by irradiation with a UV ray of 200 to 450
nm each based on 100 parts by mass of (c) the high molecular
compound containing a functional group and having a weight
average molecular weight of 100,000 or more and comprising (b)
the phenol base epoxy resin curing agent in a range in which
an equivalent ratio of a phenolic hydroxyl group to one epoxy

group of the above epoxy resin is 0.5 to 1.5.

24. An adhesive film for an optical waveguide prepared by

forming the adhesive composition according to any of claims 1

to 20 into a film form.
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25. An adhesive sheet for an optical waveguide comprising the
adhesive resin composition for an optical waveguide according

to any of claims 21 to 23 and a supporting base material.

26. An optical device prepared by adhering an optical
waveguide with the adhesive composition for an optical
waveguide according to any of claims 1 to 23, the adhesive
film for an optical waveguide according to claim 24 or the

adhesive sheet according to claim 25.
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