DESCRI PTI ON  ADHESI VE COMPCSI TI ON FOR ELECTRONI C
COVPONENTS, AND ADHESI VE SHEET FOR ELECTRONI C
COVPONENTS USI NG THE SAME TECHNI CAL FI ELD [ 0001]. The
present invention relates to an adhesive conposition
for electronic conponents and to an adhesive sheet
for electronic conponents. BACKGROUND ART [0002] In
recent years, downsizing and increase in packagi ng
density of el ectronicPRSEAEFERNs have advanced
rapidly. Adhesive conpositions to be used for :
ADHEISEMEr 6AMECPATE PUNEAR sETaF €TRPIEHu i ¢@HPANEIEE i SND ADHESIVE
vari ous properties, such as adhesiveness, heat
resi SEBET eFOR AELRSTRAI IO C@MRPEEN TS Beldt sEHE heAlE
often remain as adhesives in packages eventually.
[ 0003] Recently, nuch attention has been put on GaN
(gallium nitride) and SiC (silicon carbide) with
TECEXgehientr relpect ri cal  characteristics instead of
silicon (Si) wafers that have . heretofore been used
[00@% ]Sem conductor. el ements, and the use of @GN and
SiC has increased in the field of a power device-and
therhibkereddhPanbeih ah, rbesalse Phnex@8dd 8 composition
el ectrical 1 characteristics of SiC, the voltage
foragﬁlelc?}]m %.ca c%gbn%%% 9ha $b BeC %@‘ﬁ% shigheh thag .
that for Si, and along wwth it, the tenperature
L t .t .area al so becones hi gher.
¢Ie$ﬁ28éﬁ%r8$m RH§ kgéive Is also required to have high
heat resistance being higher than 150C, sonetines
hi gher than 200C, :

BACKGRGCUND ART
[0002]

In recent years, downsizing.and increase in packaging
density of electronic instruments have édvanced rapidly.
required to satisfy various properties, such as adhesiveness,
heaf resistance and insﬁlation property, because they often
remain as adhesives in packages eventually.

[0003]

Recently, much attention has been put on GaN {(gallium
nitride) and SicC (silicon carbide) with excellent electrical
characteristics instead of silicon (Si) wafers that have
heretofore been used as semiconductor elements, and the use of

GaN and SiC has increased in the field of a power device and

the like. 1In particular, because of excellent electrical



and noreover it is also required to have a |long-term

hi gh tenperature resistance enough for maintaining

adhesi veness at that tenperature for a |ong period

of time. [0004] It has been disclosed that a tape

wi th an adhesive for -TAB and a tape with an adhesive

for a lead frane that contain a thernoplastic resin

lLi_ ke pal yam de . t.hernosetting resi-n Jlike_ an epox
Charg SR s T Sbvie a8 1T 1A “BRdS V&S| ayar L area of

. exert high insulation reliabiljty (see, for exanple,

51 BRCoReS doolientian Hhd ) oM eortt SHTgdHatfvat, She

conmposition caontaining an el astoner, a thernosetting
CempsigdneRt 2PRt LeChéPganiie U ATER, 24 SRaPEEREES SAghaT -

silicone oligoner has been proposed in order to
Theirpgiogee Wor kRebESifAP 68 Pdfficowestlided Reataveesiighahcet

(see, for exanple, patent docunment 3). However, .
restisesecedmnyiant haghk radhies (166 °C praposittinessh heltemthan 200°C,
. problemthat electrical characteristics and adhesion
anddmcalgiolvietry idr e s iadswf friecivemtedurice hatviee aaflomgrertrino hedh

hi gh tenperature condition over a |ong period of
tenperetulPat easi dosuoenindighl PcG- 2867821 Al nPaddEmsiveness at

docunent 2: JP 6-306338 A 2 Patent docunent 3: JP

thaZ20@6m2830024rA fBirSEL OBHRE pairibidE olFNVENEL.ON Probl em t o
Be Solved by the Invention [0005] In light of these

[oopuqbl enms, an object of the present invention is to
provide an -adhesi ve conposition for electronic

CONMpENERL SLLhRt i Scexs8kh! et i D aghesiam A aRiddiYe for
under high tenperature conditions over a | ong period
TABOLn&iQm%a§£FU£FH an adhesive for a lead frame that contain
a thermoplastic resin like polyamidé, a thermosetting resin
like an epoxy resin and a silicone resin in an adhesive layer
exert high insulation reliability (see, for example, patent

documents 1 and 2). Moreover, an-adheéive cpmpogi;lgn
containing an élastomer, a thermosetting component, én
inorganic filler, a hardener, and a silicone oligomer has been
proposed in order to improve workability or reflow solder heat
registance (see, for example, patent document 3). However,
these conventional adhesive compositions had a problem that
electrical characteristics and adhesion durability are
insufficient under the aforementioned high temperature
condition over a long period of time.

Patent document 1: JP 6-256732 A

Patent document 2: JP ©6-306338 A



cyclability and insulation reliability, and an
adhesi ve sheet for electronic conponents using the
same. MEANS FOR SOLVI NG THE PROBLEM [ 0006]
The-present invention is directed to an adhesive
conposition for electronic conponents including (a) a
t her nopl asti c resin (b) an epoxy resin, (c) a

har dener and r.g ysi | oxane, wherein the
pat L ISeL S005() 20 REORGRgL YS! | oxane, wherel ¢
-10C to 50C and the rate of change of Tg after

heat-treating the conposition at 175C for 1000 hours
is 15% or |ess, and an adhesive sheet for electronic
DISEERPERENPE GEENgWRETIENe. EFFECT OF THE | NVENTI ON
[ 0007] 3 Since the adhesive conposition for
Probllest tonBe Sodpedehisthef InKenpiesgent invention
mai nt ai ns excel | ent adhesi veness even under a high
[000énperature condition over a long period of tinme and
is excellent in thermal cyclability and insul ation
rel Labikghy, cfhehesti abobiéyspf amanckeliectr oii the present
component using it can increase. BRI EF DESCRI PTI ON

invehtTHE DRAW DESY 18008k dhieg.i vk tomposetibanddr wilewtabnic
one enbodi nent of a BGA type seniconductor apparatus

com%éh@ﬁt@ntl@éj@@%i Mecsheehtofn L cpriesestrabavensti@ter high
ig. 2 is a sectional view of one enbodi nent of a

temp@@hkNge. Q%MHQngﬁbnngBeaa@Bﬁélp%rﬁﬁaebfoklhae thermal
present invention. Fig. -3-is _a sectional vi ew of

-cyc?gglﬁg?gdéﬁgrﬁnéﬁlé&fﬁﬁtﬁgfiabllltyy and an adhesive sheet

for electronic components using the same.

MEANS FOR SOLViNG THE PROBLEM
[0CCo6]

The present invention is directed to anladhes;yggf
éémposition for electronic components inclﬁding (a) &
thermoplastic resin, (b) an epoxy resin, (c) a hardener, and
(d) an organopolysiloxane, wherein the glass transition
temperature (Tg) after curing is -10°C to 50°C and the rate of
change of Tg after heat—treatiné the composition at 175°C for

1000 hours is 15% or less, and an adhesive sheet for electronic

components using the same.

EFFECT CEF TEE INVENTION

[00071



nmount el ectroni c conponent using the adhesive sheet

of the present invention. Fig. 4 is a schematic view
of a sanple for evaluation. Fig. 5 is a phase
separation structure of Exanple 33. Fig. 6 is a
phase separation structure of Exanple 34. Fig. 7 is
a phase separation structure of Exanple 35. Fig. 8

i s a phase separation structuyre Pf ampl e 36.
i el Lo ST ot 6 GBS oSyroNs ¢ BGOST oF | Cocogonent s
Sem conductor integrated circuit 2, 10, 15a, 15b,
of tiBrpregepiHasTve i@y B ingaiss PRewl ek Adnpelvpness even
- Conductor pattern 5 Substrate for connecting a ,
undsem dornduceospeinategieateddéicieni pves Bardichgawiog pf time
11 Sol der ball 8 Sealing resin 13a, 13b, 13c First
andcbadegtéVeehtyen thdr@etanvclaiobbitatendelseebagion
conductive layer 18 Silicon wafer 20 Pattern tape
religbievalpatiorel2bdisliandoA 22 Sea@ord3: kehgdeBt2dsing
Inorganic filler BEST MODE FOR CARRYI NG QUT THE
it EAVENTEMsED010]

BRIEF DESCRIPTICON QOF THE DRAWINGS
[0008]

Fig. 1 is a sectional view of cne embbdiment ofaaBGA'type
semiconductor apparatus using an adhesive sheet'ofijmépresent
invention.

Fig. 2 is a sectional view of one embodiment of a sealing
device using the adhesive sheet of the present invention.
mount electronic component using the adhesive sheet of the
present invention.

Fig. 4 is a s;hematic view of a sample for evaluation.

Fig. 5 is a phase separation structure of Exaﬁple 33.

Fig. 6 is a phase separation structure of Example 34.

Fig. 7 is a phase separation structure of Example 35.

w

Fig. 8 is phase-separation structure of Example 36.

Explanation of reference symbols

[0009]



The adhesive conposition for electronic conponents of
the present (henceforth, referred to as the adhesive
conposition) is characterized in that (a) a
thernoplastic resin, (b) an epoxy resin, (c) a
har dener, and (d) an organopol ysil oxane.are
contained, that the glass transition tenperature (Tg)
after 5 curing is -10C to 50C, and that the rate of

1, OmandeSemiTgnapcéeprr ﬁ@éﬁgﬂﬁéﬁﬁlﬁ@fpﬁétconp05|t|on at
175C for 1000 hours is 15% or less. In order to

2, ilRcr éase flhb,rébicabilldi fylheliae dlegetroni ¢ conponent,
such as a sem conduct or apparatus under a high

3, tleémesaflatercaagieti on over a long period of tine, it
is inportant to design an adhesive excellent in

4 cadbesion pdutabihl ity over a long period of tine,
thermal cyclability, and insulation reliability. For

5 stbEBri€asy dohnrestNerLssaeni tbadiuctde HiesFrated circuit
transition tenperature (Tg) after curing be -10C to

¢ peP@iapdythe rate of change of Tg after heat-treating
the Cconposition at 175C for 1000 hours be 15% or

, hessc14he ggiafter curing, of an adhesive
conp03|t|on I's indicative of a thermal stress

q Sgghgé L.on;effect under a thermal cycle-(thernal
? enV|ronnent "Moreover, it is also indicative

an te of tlon of an el ectron or
énlgg g geg By tﬁgn_ Ctlvegga generated when a

ol t age i.e change of insulation
14 %@FF&%FIFPVSEEﬁtﬁhe field of a power device and the
| i ke, adhesion durability as high as 10000 hours at

16 $56E0AsCOPERGLE¥E. 1AYESr ding to the know edge of the
present inventors, a state after heat treatnent

18 eadi¢anerafes 10000 hours at 150C is reproduced by
perform ng heat treatnent at 175C for 1000 hours.

20 Fh&kefror eapeniphecprdsentoinvention, focusing
attention on a Tg after curlng and a rate of change

21 fImplagdahter

22 Sea C

23 Island B

24 Inorganic filler

BEST MODE FOR CARRYING OUT THE INVENTION
[0010]

The adhesive composition for electronic components of the
present (henceforth, referred to as the adhesive composition)
is characterized in that (a) a thermoplastic resin, (b) an epoxy
resin, (c¢) a hardener, and (d) an-organopolysiloxane are

contained, that the glass transition temperature {Tg) after



a heat treatnment at 175C for 1000 hours and bringing
theminto the aforenentioned ranges nmake it possible
to design an adhesive 6 conposition excellent in
adhesion durability over a |long period of tine,
thermal cyclability, and insulation reliability.
[0011] In the present invention, ‘the term"after
curing" refers to one having a reaction ratio of 40%
curfhgnog e.10fhec o SACCH omd riditsitot Henoites o4 pheoeatapd g egter
produced by determ ning the anount of residua
hea@fBuBkt 0higgener abrdeoheal onf aanl afitesiove 1 000nposirsi a8 15%
before and after heat treatnent when increasing the
or l&ser atusedat t heaticagertte refl 130C0Mity 6f am 25€ctoonic
300C by differential scanning calorinetry (DSC), and
com&Bﬁ@n@'ngtﬁgaEh@ sefscdualbcaspuappataganenatied heatigh
avi ng decreased during the heat treatnent by the

temF%%thQE arpyint igh geBer at ednhepkrbefiobe tihe,heat is
reatnment. [0012] In the present invention, a Tg

imppFRLEseRESy s@Sﬁkant ehpeLatur exeti1tans measunediah a
Fequency o and a heating rate of 5C by a

duraya %mtg/ i zg%eigﬁéé)r Itd%cfgﬁltyﬁ@ +hhendd Afd.ibility, and

Fan b? nead ] or exanple, by using a cured

. Ll a al he 6

| mﬁﬁ?lﬁﬁ BT ey ATbRes Ve el T orrisd oy Tt
e adhesive t

thel Gyerou TP GdmEE) EOESTAER CAFT o e © dRgs Pae 10°C o

| ayer, and renoving the copper foil conpl et

ely b
50°@t ghinghe [ D813 OF f ChABITGORS L Br 2Lt T NEed s~ T—Bﬁ%?l%{ﬂaﬁhe
-10C, an adhesive 7
composition at 175°C for 1000 hours be 15% or less. The Tg after

curing, of an adhesive composition is indicative of a thermal
stress relaxation effect under a thermal cycle (thermal shock)
environment. Moreover, it is also indicative of change of the
state of motion of an electron or an ign caused by the Joule
heat generated when a voltage is applied, i.e., change of
insulation reliability. In the field of a power device and the
like, adhesion durability as high as 10000 hours at i50°C is
reqﬁired. According to the knowledge of the present inventors,
a state after heat treatment equivalent to 10000 hours at 150°C
is reproduced by performing heat treatment at 175°C for 1000
hours. Therefore, in the present invention, focusing
attention on a Tg after curing and a rate of change in Tg after

a heat treatment at 175°C for 1000 hours and bringing them into

the aforementioned ranges make it possible to design an adhesive



| ayer to be obtained is high in tackiness, and
handl i ng property and insulation reliability
deteriorate. It is preferably OC or higher. On the
other hand, if the Tg exceeds 50C, the therma
stress rel axation effect under a thermal cycle
environnent deteriorates and, therefore, separation
of an adhesive layer froman object to be adhered .
compaag&dobyeior erdnic éndidherivpurgbidiaeever a long period
t her ebet ween or cracking of the adhesive | ayer
of tdmarsftheresdl tiyndabnldéyer kodatinenletithergaiability.
cyclability. It is -preferably 30C or |ower. [0014]
[ocoManeover, the rate of change of Tg after the adhesive
conposition after curing is further heated at 175C
for 14000 Jheuwes tnustehei 3h% oie less "Ibecraterinig” refers
-.change of Tg is represented by ((Tg2-Tgl)/Tg"')xl 00

to b¥e hRoMnhhe abselube rhenpesat wo® ddgndr®f tike reaction

glass_, _transition tenperature of the adhesive
;:at%%;%@ﬁg?:'egn a8bkeefihiyRg (@nd Jgrheaksokbyt actermenahd ehe

the glass transition tenperature of the

amoéﬂ@i§§é§§8§8 S, Bgﬂta%Eiﬁe%QQEE%@n%@a&e%% Lhealeat ve

0 hours. exanpl e of a nmethod of
heat ., treat nent at .17 ' i [ '
comg el Ve ey arost e Serk e skl i e ELEL Iy che
foil by the aforenenti oned | eaving,Ld. for o
tempgee tHEGr 3TiH hﬁ@%fé@ﬁ%&fﬁfﬁ%ﬂ@éﬁfﬂnﬁé thé o 4287 by
. 1in which_. the adhesive |.ayer i osed, di sposed. i.n
Qi FFRE R Lo BRI O iRV PERG ca&b%g?legoﬁglr‘”r%%? the
entirely by etching, and heat treating t he rgqgved
resfigealupn@ernt Het e el ticert. DR LPAedrafgageprduring the
change of Tg after heat treating at a tenperature of
heat76c=atnent 000 theurssédeaéoynagyy atheeagrespgnneat before
durability under a long-termhigh tenperature
thecorditt toradeEerti.-or at es, and
[0012]

In the present invention, a Tg represents a peak
températureoftan&nmasuredateafrequencyof]_Hzaﬂdeaheating
ratecﬂfSWIbyeadynamicviécoelasticityanalyzer. The Tg after
curing can be measured, for example, by using a cured material
obtained by laminating a 36 um-thick copper foil to one side
of an adhesive layer formed from the adhesive composition to
prepare an adhesive layer with copper foil, then curing the
adhesivéliayer, and removing the copper foil completely by
etching.

[0013]

If the Tg after curing is lower than -10°C, an adhesive



separation of the adhesive Iayer froman object to be
adhered caused by heating or cracking of the
adhesive layer occurs. It is preferably 12% or |ess,
and nore preferably fromO0. 1%to 10% [0015] Both
the storage el astic nodulus at 30C after curing and
the storage elastic nodulus at 30C after further
heating at 175C for 1000 hours of the adhesive
layeonipobetdreiofed he Iprdsénttagiiiars oandrieanstiergt appyerty
from0.1 MPa to 100 MPa. Like the Tg after curing,
andt hessi ot age © asdlhicl nodulets rafdmertecur Lhgisfpmaferably 0°C
adhesi ve conposition is indicative of the change of
or Highdher mal thSbeass Haelpxat itor: Bf backedsd (e the thermal
insulation reliability under a thermal cycle
streB¥i renarati oMoeeover, nadstratetabrenlhegtliet peatimenhment
~at 150C for 10000 hours, which is required in the

detbirebds ek QnQOV\@EeQ@f@ﬁ@ asbiher | dkert iss repredieedayer
by carrying out heat treatment at 175C for 1000.

frogoﬂhsobggg%GkoTB% staeags ehasthcppoddkegraan Bestortion
eterm ne y ynan]C V|Scoe|ast|C|ty nmeasur enent

genekg%eh%%{%&@éﬂ BQe&J&uﬁ%rﬁ tid %d%%%ﬁ_%el Sésbleurs,
- no

["us er curing I1s a or nore,

' | at i. I
resgﬁgf%gaa'%gndgf i3 E b 6T ERSERATLE: 1 sgrlggtg.s I, is

RP§ storage el astic nDdqus after
Preé@F@Féyléol%Oo °®r'tess, the 9 initial adhesive

force and the thernal cyclablllty increase nore. |t
[00iL4] preferably 50 MPa or |ess, nore preferably 40 MPa

or | ess, and even nore preferabl 20 NP

VMeWOFﬁ@VE§toFQ@eréFﬁsP?cCﬁﬁ&ﬂ?ugfaFge? gﬁtFﬁﬁ gfihesive

~175C for 1000 hours is 0.1 MPa or nore, it is
compossithla eétesntroinghésofeuthenckeabedsabphe Gff ogn 1000

adhesi ve | ayer under a heating environnment at
hours must be 15% or less. The rate of change of Tg is

represented by ((Tg®Tgh)/Tg')x100 (%) from the absolute’
adhesive composition after curing and the absolute temperature
(ng) of the glass transition temperature of the adhesive
composition after additional heat treatment at 175°C for 1000
hours. An eXample of a method of heat treatment at 175°C is
amethod including curing an adhesive layer of an adhésive layer
 with a copper foil by the aforementioned method, leaving it for
1000 hours in an oven of 175°C while keeping the face in which
the adhesive layer is exposed disposed in the air, subsegquently
removing the copper foil layer entirely by etching, and heat

treating the removed face under the same condition. IT the rate



175C. It is preferably 1 MPa or nore, and nore
preferably 3 MPa or nore. On the other hand, when
the storage el astic nodulus after heating at 175C
for 1000 hours is 100 MPa or |ess, the adhesion
durability increases nore. It is preferably 50 MPa
or less, and nore preferably 40 MPa or |ess. Wen
both the storage elastic nodulus after curing and .
of dhengd wwmge elfastd beatrodubasinft et adaniprratuy 3¢ 175°C
for 1000 hours are 100MPa or |ess, the adhesion
for dug@abi hotys aadcthést hBt patheyetlabsionydurabl g under a
nore. [0017] The adhesive conposition of the present
longA¥enki BIghCcoshpenst(ay achdetfropl dstecioestas, (d)dan
epoxy resin, (c) a hardener, and (d) an
sepRFF8NORA Iy SiHO %R 5 018y ekEx apphesn afbjder to be adhered

© * . organopol ysi |l oxane (d) include a silicone oil, a
cauéé{i!ﬁépﬂgaﬁgﬁlg%r and & i5ld beang: bahesiRdi Bhfer thRours. It
silicone oil is a bifunctional siloxane having a

is ﬁ?%{f%%‘é'b‘?lry i%’%i&htle%%i,n&n@&%%e%réhéﬁaéﬂﬁ% 0The to 105.
Si si |

iconeTresinis a I cone that has a nol ecul ar
'[OO?ﬁ#ght bei ng greater than 100, 000 10 and that has a

ee-di mensi onal network structure containing a
trifuntional or tetrafunctio

nal. sil XZ0e. U It

pri Py theoRbBRERE, Samit1¢ rqor@lldldeegga c%n%lgjﬁ%l ?Cglnraio g and

a bifunctional = sil oxane unié and tr%funétio al or .
thet gtpEFaRCEIORBI CSTPORANR 2untl @S W& UGS FFE5n8Y

internmedi ate is a substance | ower in nolecular
175%eifght 1 ehahaurs sifi FRerI L6 CORROSIHH OFneT ridy present
- and refers to a substance having a mol ecul ar we,i]ghth T
invent 100, 0P PrHrfeedaly THeFe Ombybe % O0NeMFEr m bfFy the T9

fine particle. [0019] _ _
after curing, the storage elastic modulus after curing of an
adhesive composition is indicative of the change of the thermal
stress relaxation effect and the insulation reliability under
a thermal cycle environment. Moreover, a state after heat
treatment at 150°C for 10000 hours, which is required in the
fields of a power device and the like, is reproduced by carrying
out heat treatment at 175°C for 1000 hours.
[0016]

The storage elastic modulus can be determined by dynamic
viscoelasticity measurement like the aforementioned Tg. When
the storage elastic modulus after curing is 0.1 MPa or more,
the insulation reliability increases more. It is preferably

1 MPa or more, and more preferably 5 MPa or more. When the

storage elastic modulus after curing is 100 MPa or less, the



In order to bring the Tg of an adhesive conposition
into the range of the present invention, it is
effective, for exanple, to use an organopol ysil oxane
contai ning at | east one functional group selected
fromthe group consisting of a hydroxyl group, an
epoxy group, an al koxyl group, a vinyl group, a
silanol group, a carboxyl group, an am no group, an
inioket anghegiorpfomnd_and hyle oghé yrayrovplalsl they increase
or ganopol ysi | oxane (d) Possession of these
- moréuncid asaprgfeuvalslyake$Hat opokssl ende iprfeasdlvhdé0 MPa
initial adhesive force and to reduce the rate of Tg
or thadgeatdderen andbpagetefardibgh 2&nyex abur kessndiktiem.the
Generally, an organopol ysiloxane with a | ow
sto?ﬁ%@qghﬂﬁ:M?thﬂﬂnﬁ§a%tﬁ&oﬁgétingoétSLWEqdﬂﬁdrngOWbeﬁours

or ganopol ysi | oxane i s exposed to high

1z beimesatiy e, penditd ans potherekore, cbhtirs 1ptRsUsBELErence
t hat = because of the uSe of an organopol ysil oxane °

| f . | r Il
of .%gs:lﬁcébgst %faét'?ﬁ%dr}?%%ve 9r-QM% vhhe ok 3ARARG Y Sinh@XaR@ent at

asti ¢ resin or to an epoxy resin

ursf 82, 2L0800ROL gt oYl g 4 s bt ootk -

| ysi] d ' '
e T on U Het By s RGPS AL G AP UG Eharghodutes

Moreover, since these functional gr S .serve as
aftpgde¢d olnHotntls® §ofPﬁaiLOQ8 1&?%@%%&@3} rau&ruraL?Scc’anthe

be formed, it is possible to control . theﬁ&tbggge 50 MP
adhgp 4QR| Uil LY af REFCR¥FT MLY% a i giePATOGIPES Y a
side. An epoxy group, an al koxyl group, a vin
or éﬁéap,aadsm@éﬁopreéﬁéab}yo?OaM§9dPBSFP§F-gr%ﬁéﬁi%Oth the
preferable as a functional group. [0020] Exanpl es_of
stoaager ghaopbdt ysedwkene heed My dumed éha stgrsgs aléstic

provi ded bel ow. Two or nore of organopol ysil oxanes
modulus after heating at 175°C for 1000 hours are 100 MPa or

less, the adhesion durability and the thermal cyclability
increase more. I
[0G17]

The adhesive composition of the present invention
contains {a) a thermoplastic resin, (b) an epoxy resin, (c) a
hardener, and (d) an organopolysiloxane.

[0018]

Examples of the organopolysiloxane (d) include a silicone
0il, a silicone resin, and a silicone intermediate. The
silicone oil is a bifunctional siloxane having a meolecular

weight being greater than 100,000. The silicone resin is a

silicone that has a molecular weight being greater than 100,000

10



different in the functional groups nmay be used.
[0021] (i) Silicone oil (the follow ng are produced
by Dow Corning Toray Co., Ltd:) Dinethylsilicone oi
(containing a silanol group; BY16-873),
al cohol -nodi fied silicone oil (containing a hydroxyl
group; BY16-201), epoxy-nodified silicone oi
(contai ni ng an epoxy group; SF8413, BY16-855D,
andBY®B: 83%; a Gﬁsaeiﬁ;mphemohahtmﬂEWQﬁksﬂUrU@ﬁﬁ@Ebppntalnlng
(contai ning a hydroxyl group; BY16-752, BY16-799),
a teaftmxyeondli bt eldesrdiconei @hd L iiknn&naﬂun}taa@aﬁb9x9mary
group; BY16-880, BY16-750), nethacrylate-nodified
compbhkgeneanil itcontaunksgaacenbyhagiouppf BYB6£062Diconal
BY16- 152, BY16-152C), and am no-nodi fied silicone 12

si18khnbCcoM@idHNg apianhneiehaupsr S8ALEUBYX Gl siabeane
- listed as exanples. [0022] (ii) Silicone

unﬂ:nz%§rv5@1 at @rand i8iilbg@nent 8shBdi Mok hae ry lsumdiaficed 1 ower
ane (contalnlng a vinyl group; DMs-V05, DMS-V22,

r@% g{% ng%%??]ggﬁ%&%%@&c%M@' d6fLbr t A 403 0ne resin

ane (containing a hydrosilyl

9~ OMD; f
and g uceqt%yH%éP e ey PN AT ey =0 000
ont ai ni n a net hoxy u \
or $fa%h nEERST HoL l%h’é}‘l’%é%fﬁ Ak T S ST
% wei ght) 3074INTERNEDIATE (Mv = 1400; containing
[00% ﬁethoxy group, a phenyl group, and a nethyl group,
t he_nmet hoxy group content is 1796 qﬁ Z 6018
(VTS 0% SoRE AP nie ot bt Ryt S b SEe Lo into

group, and a nethyl group;- the hydroxyl value IS 6%
thepgangs ghtthe p;ﬁp@ng_nventlon it J_S effective, for example,

to use an organopolysiloxane containing at least one functional
group selected from the group consisting of a hydroxyl group,
an epoxy group, an alkoxyl group, a vinyl group, a silanol group,
a carboxyl group, an am;L_QQMgroup, an oxetanyl group, and a
hydrosilyl group as the organopolysilokane (d). Possession of
these functional groups makes.it possible to increase the
initial adhesive force and to reduce the rate of Tg change under
a long-term high temperature condition. Generally, an
organopolysiloxéne with a low molecular weight has a property
of sublimating'when the organopolysiloxane is exposed to high
temperature conditicns. Therefore, it is presumable that
because of the use of an organopolysiloxane having a functional
group, the organopolysiloxane bonds to a thermoplastic resin

or to an epoxy resin or the organopolysiloxane bonds itself,
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(Mv = 2000; containing a hydroxyl value, a phenyl
group, and a nethyl group; the hydroxyl value is 6%
by wei ght), - 233FLAKE (Mv = 3000; containing a
hydr oxyl group, a phenyl group, and a nethyl group;
the hydroxyl value is 6% by weight), 249FLAKE (Mwv =
3000; containing a hydroxyl group, a phenyl group,
and a nmethyl group; the hydroxyl value is 6% by
so weaghil, l@fﬁ@531hle(mn/eozogolc§heasﬂbhgmatﬁ@ﬂh@ﬁythe
group, a phenyl group, and a nethyl group; the
orgaRbhOXys i oxpre antdent ailsi AP ¥ehpewnet ghe)conER2UED, Cmredy
= 1500; contai ning a nethoxy group and a net hyl
redg&@ﬂg:théhﬁaﬁetbﬁxyggcbapgeontMmMedweﬁMEéth@et@®$9
AY42-161 (Mw = 1500; 13 containing a nethoxy group
sundfdofaMelhyhpgr oupiret Be FehROXyngpotipt sgobbenhaits a25%
by weight) , AY42-162 (Mv = 2500; containing a

crodBE RAXY 40 OMp-Ance & AEbRY o Bhedp;itt he HBEHOKYe gidupntrol
content is 33%by weight), and AY42-163 (Mv = 4500;

C LgLn d gmaumert be
oreEg L0 2B AN 8 i T e B

51d%?g%%9 EQXS&E%BQQdHﬁ%Q. 3%P&&§%%nkpglg§i@%dg§’5151lanol

as exanp 23] Further
exanpl es incl ude th Ecgn%ﬁthE% 1
ILYPrethoRy 5&58511 g%éﬁpgggn%f%%eEggggug Squi val ent -
is 222) ; SY550 (the foregoing are produced by Wacker
9rOoWEahi kasei Silicone Co., Ltd.)), KC89 (the nethoxy
roup content is 45% by weight), KR500 (the nethoxy
[Oog dup content is 50% by meight) KR9218 (the nethoxy
group content is 15% by ght), and KR213 ét%e . 1
netﬁéi?Péﬁéuﬁfc@ﬁt@ﬁEaPQPQQQ@B§O§épﬁh??V1PQh unctiona
foregoing are produced by Shin-Etsu Chem cal Co.
groupda¥ye pE@V%ﬁﬁﬁimﬁbﬂf|eHWﬁe§Fﬁﬂ?€%ﬁﬂéﬂﬁgﬂ?QQQ%H%%%ﬂxanes
group; SY300 (the hydroxyl value is 3% by wei ght),
dife¥4eat( tthe thyd foxylt ipakde groups may be used.
[0021]

(i) Silicone oil {the following are produced by Dow
Co:ning Toray Co., Ltd.)

Dimethylsilicone oii (containing a silanol group;
BY16-873), alcohol-modified silicone oil (containing a
hydroxyl group; BY16-201), epoxy-modified silicone oil
(containing an epoxy group; SF8413, BY16-855D, BY16-839,
SF8421), phenolfmodified silicone oil {containing a hydroxyl
group; BY16-752, BY1l6-7929), carboxy-modified silicone oil
(containing a carboxyl group; BY16-880, BY1l6-750),

methacrylate-modified silicone oil (containing a vinyl group;

BY16-152D, BY16-152, BY16-152C), and amino-modified silicone
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2.5% by weight), SY430 (the hydroxyl value is 5% by

wei ght), 1C836 (the hydroxyl value is 3.5% by

wei ght) (the foregoing are produced by Wacker

Asahi kasei Silicone Co., Ltd.)), KR220L, KR242A,

KR271, KR282 (Mwv = 100,000 to 200, 000), KR300, KR311

(Mv = 6000 to 10000, the hydroxyl value is 4. 5% by

~weight) , KR212 (Mw = 2000 to 3000, the hydroxyl )

ollvakgetasnsog byn vt )9 oW ST 84 IKRAGE 1 ekiRI58, aRreiésted

KR152 (the foregoing are produced by 14 Shin-Etsu
as €mempdak.Co., Ltd.), 804RESIN (phenyl net hyl - based),

805RESI N ( phenyl net hyl - based), 806RESI N
[oogghenyl net hyl - based), 840RESI N ( phenyl net hyl - based),

SR2400 (nethyl -based) (the foregoing are produced by

Dow( Co¥ ngngidenayifoermeétida)e and siilsesgurexane

derivatives (containing an oxetanyl group: OX-SQ

OX- 196 Hh c % SQSH1 20:dCont ahBi N@oAt ¥inYhg ga oupny ACy B&up ;

(the foregoing are produced by Toagosei Co., Ltd.)).
omsl-8824] nugAvppef engbise scontyent 306, apfianobpenabvoroup,

of theseis 0. 3 to 36@6by wei ght in an -
FMVQQQ§Q9Poh¥aE59§§?§hmwB§@in 5$18nd3 YoR¥aWaight s0r

nore, it Ts possible to increase the initia

ivye ce d Rt | 0SS b t r r

hyd?%%%?&#éﬁﬁ% bﬁgﬁ Hbgfiﬁng$§L.hﬁS Qo prt %:ﬂ%ﬁgﬂgsg&fre

ge o is nore preferably

i ght .0 re re It A % hy )
PfoaéFgﬁthrGFng?'iF“Fs pogésgﬁgwgg&EPgﬁ??oﬁgﬁ;e 10007
: ini.itial elastic nodul us afﬁgr uring to the Iq: [ i
comEaii 4 SFHEPT FEOHE: & BREriaBty Boarl) S . gFoup?
: | ess. Wen two or nore of organopol ysi
thegneERPERIITFHR KO tGIEN LR }B%f*%f (e %E?gﬁﬁg ERFEDIATE
contai ned, the quantity of the functional groups is
(Mwexpt 8@ e d- BVt & b ar EFi-Tever 8§68 Pal aeﬁ?helrbggﬁowv and a

or ganopol ysi | oxane contai ning a bifunctional siloxane
methyl group; the methoxy group content is 17% by weight),

'7—-6018 (Mw = 2000; containing a hydroxyl group, a phenyl group,
and amethyl group_iv,,i;hel hydroxyl value is 76% by weight), 217FLAKE
(Mw = 2000}“containing a hydfoxyl value, a phenyl éroﬁp, and
a methyl groﬁp; the hydroxyl value is 6% by weight), 233FLAKE
(Mw = 3000;‘containing a hydroxyl group, a phenyl group, and
a methyl group; the hydroxyl value is 6% by wéight), 249FLAKE
(Mw = 3000; containing a hydroxyl group, a phenyl group, and
a methyl group; the hydroxyl value is 6% by weight), QP8-5314
(Mw = 200; containing a methoxy group, a phenyl gréup, and a
methyl group; the methoxy group content is 42% by weight), -
SR2402 (Mw = 1500; containing amethoxy group and amethyl group;

the methoxy group content is 31% by weight), AY42-161 (Mw = 1500;
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unit and a tri- or higher functional siloxane unit is
particularly preferable. Inclusion of both a flexible
bi functional siloxane unit and a rigid trifunctiona
unit makes it possible to balance the initial
adhesive force and the 15 insulation reliability at a
high level. It is desirable that the content of the
bi functional siloxane unit be 20 nol % or nore
conbetaiisg 4 netBopysyidireand 4 nekbaded iR ahediidsixegroup
- force and- to reduce the storage elastic nodulus .
conather i heast ngy ateiRsQ , 2074 2H00E2 hoiv = Bed@useootatihany a
fact that flexibility is high. 1t is nore preferably
metBOxYOLHo @5 41 6. m&phyheyaider thendethbxyi sroueferdsg s
that the content of a bifunctional siloxane unit be
33399y Rl 24101 ) | @St beoausg3i tMivs=po56d bl @t inpigpentheoxy
insulation reliability nmore. It is nore preferably 80
groﬂ?lgﬁgra1ﬂé§ﬁylY%ﬁﬂq%“@h@rmgﬁﬁ§x9f%roup content is 25% by
or ganopol ysi I"'oxanes different.- in the content of a

wei?%f:?n?ﬁﬁ&%r%ﬁ%ﬂéﬂ{%ﬁ?ﬂad@%&%ﬁ}t Bbhethri iy Toray Co.,

ntent Ts re y an apparent average val ue.

regver., . from.t ' oi nt of further increasing
Ltdyﬁeafﬁe?%ﬁFegyg%aE%F%?gggﬁder a long-term high
[Oogﬁiperature condition, it is_nore preferable that

bi functional siloxane wunit/trifunctiona
siloxane unit ratio (nolar .rati exceed.l. .|
't PECOEST aBrETPhE. ARROREUATENEoR gt & dFaupoooD
havi n at | east one nenber Lected fromthe group
(coBbASPIPN § BELAOXFhERPIPgr é&%,% Tor thk We%&%dp ,Q%a?hlp

oxetanyl group, a vinyl group, a hydroxyl group, and
equaadPRExXyF 2gPoupShad at tdthéRTEE0ANEI 4TS siToBCER by Wacker

t he organopol ysil oxane. Fromthe viewpoint of the
Asabopaeibiiiiltiygonet Kot-he Liern nopF&sts d Thésime Hhay Yo I e

epoxy resin (b) and the viewpoint of further X
conicpateasi 4igh tiyewadbbsi enKR500 (the methoxy group content 1s
50% by weight), KR9218 (the methoxy group content is 15% by
weight), and KR213 (the methoxy group content is 22% by weight)
(the foregoing are produced by Shin-Etsu Chemical Co., Ltd.),
silanol-modified resin {containing a silancl group; SY300 {the
hydroxyl value is 3% by weight), SY409 (the hydroxyl value is
2.5% by weight), SY430 (the hydroxyl value is 5% by weight),
IC836 (the hydroxyl value is 3.5% by weight) (the foregoing are
produced by Wacker Asahikaseil Silicone Co., Ltd})), Kr220L,
KR242A, KR271, KR282 (Mw = 100,000 to 200,000), KR30C, KR311
(Mw = 6000 to 10000, the hydroxyl value is 4.5% by weight), KR212

(Mw = 2000 to 3000, the hydroxyl value is 5% by weight), KR251,

KR400, KR255, KR216, KR152 (the foregoing are produced by
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durability under a |long-term high tenperature

condition, it is 16 desirable to have a phenyl group

and an al kyl group. The alkyl group is preferably an

al kyl group having 1 to 18 carbon atons, and

exanpl es thereof include a nethyl group and a propyl

group. It is desirable that the content of phenyl

groups be 5 nol % or nore based on the total anpunt
ShipfE&bkythegnibtms Cand phényt HriGissiN hebgngémpihyd—pPrecd!)

conpatibility with the thernoplastic resin (a) or
805RAE I¥ppdye mebhet i h) -hasdi gh SARRESAN i(gheathasiugl-based),

force increases. It is nore preferably 10 nol % or
840rEBEN Qphthelaothayl-bandd)it SRE408si(mabhglthatetihe (the

content be 70 nol % or | ess because if so it is
forpesshhl ertoptuttibes bedoee CbeniayeTokaghange btd.Tg. and

It is nore preferably 60 nol % or | ess. Wien two or

s11§e%au1@&aﬁégaegﬁehiibb@xaegﬁtauh&ﬁgeah bRetheytogt-enb:
of a phenyl group are contained, the content is

0xX- %? regeshed, bMXaQQQQpébenEon@MQEQHQ wakuey10grbhe: ac-so
ot her hand, "from the vi ewpoi nt of i ncreasing the

(thgf98§Engngea§bt rBﬁu@@dag§e§b¥Eo§8Ep@§'t'%@d is

eSira hat an organic group having an al koxyl
[00% a hydroxyl group or an oxetanyl group be
ached [ 0027] The content of'the

Orgg P%%¥SI| Xane d%Fe?% unc éﬁa :% ;§§ﬁb¥#ese is

&, _even nnre referabl ts by t, or 33
0- 3t & D%k WA} Hor %%%%%%39“1 ey s BBkt i 03¢
or nore per 100 parts by MEI%h of the therpoplasti.c
by wgggﬁt(ar BETEr | Bod LFaPBESIPLE FP tE°56354r fEpynitial
ight or nore, it is possible to inprove adhesion

adh@@rlasu Eprgeunderih ForReet dilgh femisratifcory the rate

condition and corrosion resistance of a "circuit and
of thaneeudeTg. It is more preferably 0.5% by weight or more.

Moreover, when it is 30% by weight or less, it is possible to

modulus side. It is more preferably 20% by weight or less.
When two or more of organopolysiloxanes different in the
quanﬁity of functional group§ are contained, the quantity of
'thefunctionalgroups:hsexpressedknfanapparentaveragevalue.
[0025]

An organopolysiloxane containing a bifunctional siloxane
unit and a tri- or higher functional siloxane unit is
particularly preferable. Inclusion of both a flexible
bifunctional siloxane unit and a rigid trifunctional unit makes

it possible to balance the initial adhesive force and the
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mgration. On the other hand, it is preferably 700
parts by weight or less, and nore preferably 500
parts by weight or less. Wen it is 700 parts by
- weight or less, the initial adhesive force is
excel l ent. Mreover, fromthe viewpoint of inproving
adhesion durability under a |ong-term high
tenperature condition and corrosion resjstance of a
insglpebph BablrdlEingt M Grah éﬁvetlhe tonteslesigable that
preferably greater than 20% b ight, nore
thepraflardbby 3090By unsitglonadr sj ®éaneﬂ@ﬁévbﬁiﬁbm@l°Cﬂfmore
preferably 40% by weight or nore in the adhesive
becauaposttmsﬂpqﬂaﬂhﬁﬁ ng ancsekvenini Onal edlotdiere Hange and
it is preferably 70% by weight or |ess, and nore
to pegherabhy §@8@@%ev@l§§tl@rmnb@§5us[@ﬂ'2§]} Hdwer pehesi Vier 5°C
conposition of the present invention contains at
forl eaSh WEErt hesADptassf ccHesiard ahat Fa ddimd 1afc whischigh.
is not particularly limted. Thernoplastic resin has

Tt {8NRdFONSe UL RS Fd @il birt Moreel axatdn afhdherml, it

stress, ~ and inprovenment in insulating property due

is éféféyeﬁﬁg‘%hata@ﬁ@rgéﬁﬂe@fQﬁﬁbtﬁlfﬁﬁéﬂpéﬁ§lCglﬂ&%éne unit

hernmopl astic resin 1nclude an

be 8§'X 9@! nggubg bﬁgg Eepggygg%sﬁyﬁg)toa@mprove the

acry oni ut adi ene-styrene resin

butad| styrene but-ad
1nsﬁg% n,$%£?$?%% é%r%%%yllgé %gqgn%% &5 %%?a%% @Onmﬂm or
si de chai n _havi 1l to 8 carbon
leS€acr”§}?% BB L DB A SRIOB T a1 Xa&o@r%/&l-fﬁsrent in the
ester,  pal |n1de pol.yam dei ni d

conParbupbt RaRe L N8 HGEa" Sy oBE o G FORMESPtAITEfe the
article. Such a thernoplastic resin preferably has

confenfirct F6REFSHEREEH Rnaf %Pé?ﬁr%%éf’e\ﬁﬁer% %%ﬁoox?oreoverr
resin (b) or a hardener (c), which are described

fropetbw. VEpERPLNE eXafpIrésernénadeagn epsly g}b@aﬁala

cyclability under a long-term high temperature condition, it
unit/trifunctional siloxane'unit ratio (molar'ratlo)‘exceed I.
[0026]

It is desirable that a monovalent organic group having
at least one member selected from the group consisting of a
phenyl group, an alkyl group, an oxetanyl group, a vinyl group,
a hydroxyl group, and an alkoxyl greu;>be,attached,to a silicon
atom of the organopolysiloxane. From the viewpoint of the
compatibility with the thermoplastic resin (a) or the epoxy
resin (b) and the viewpoint of further increasing the adhesion

durability under a long—term high temperature condition, it is

16



hydr oxyl group, a carboxyl group, an am no group, a
vinyl group, a silanol group, and an isocyanate
group. It is preferable because a bond to the epoxy
resin (b) is strengthen by these functional groups,
resulting in inprovenent in heat resistance. [0029]
Furthernnre fron1the vi ewpoi nt of conpatibility with

t.he _or SI|0X of co one

de s dnbaey Lo PR by A S E P B 5 e nar BBR o Ty v
or the like, erX|b|I|t and an.rel axation effe

GEOFP | RIS LATISEEN Bhk ﬁﬁﬂ% Bﬁv1ﬂat1h5&§7§.%a%%%%ﬁtom8r
havi ng a side chain having 1 to_8 carbon atons '

andygsdpaet it ATy 1 prépdpabmgthyd §EOWr SF6t a&PléO%YJsamuP
for these polyners to have the aforenentioned

It fardes orell gridids theThPBLEBL bk s whereressbrnk mols or
density increases, which is advantageous in heat

moreetsaia:see@metlaﬂd:oa:caﬂaamagebusﬂ glagl ymmnshendipiieninl groups
adhesive force. [0030] The content of the

becal:aeeiEnt o otieel fomcd t onal 1igy oupth Sheprodfeemalipilya 0.1 resin
eq/ kg or nore in the thernoplastic resin (a), and

(a)t be ehasdpaxyudidius @ht €6 Bughngndnichitthes Tadfdsve force
curing can be controlled to appropri-ate ranges. The

incgeRkent |5t T Borpiferalinn 110 req/ker tor®r eonGrhé heher
other hand, it is 19 preferably 3.0 eq/kg or Iess. '

hand, nfl_eltsrt?egi%i)é leinY ¢19e Bo@Rentite 78 ROSSIR Bot O because
|ncrease t he |n|t|al adhe3|ve force and to contro

if %P ﬂ:nfgeﬁg Jrlglé Tkgefrﬁ?é@fc@%é r}:astteorﬁ%hange of

astic us after eatlng at 175C for 100
g MO St s Lo 1T ﬁa%r@; %r6oa 920r5 gLko Kﬂf%%eﬁfo Aore
even rmre pr ESS
of organopolys;loxanes different in the content of a phenyl
group are contained, the content is represented by an apparent

average value. On the other hand, from the viewpoint of
itris desirable that an brganic group having an alkoxYl group,
a hydroxyl group or an oxetanyl group be attached.
[0027]

The content of the organopolysiloxane (d) is preferably
30 parts by weight or more, more preferably 40 parts by weight
or more, even more preferably 50 parts by weight or more, and
still more preferably 100 parts by weight or more per 100 parts
by weight of the thermoplastic resin (a) described later. If
it is 30 parts by weight or more, it is possible to improve

adhesion durabkility under a long-term high temperature
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Fromthe viewpoint of flexibility under a |ong-term

hi gh "tenperature condition, the weight average

nol ecul ar weight (Mv) of the thernoplastic resin (a)

is preferably 100,000 or nore, nore preferably

500, 000 or nore, and even nore preferably 1,000, 000

or nore. The glass transition tenperature (Tg) is

preferably 20C or lower, nore preferably 5C or | ower,
con@venon nore qemefcsriahl yesigCaneel oher Clafalist iand fer geduce

preferably -30C or |ower. When using two or nore of -
migtietompl st ither egiles; hatmat, iits iseguifedabd yt REP pPRETLS by

Mv and the Tg of at |east one of the resins satisfy
weighess Iangesndihe reepghtceaier ade Onpt ecubar weneh ghitr 1ess.

measured by GPC (gel perneation chromat ography) and
whefal €Ul atUggh ighted By afeipplysirynese, The Tgikdal adhesive

cal cul ated by a DSC nethod. -[0032] Fromthe

for¥bewaipt19Entur thereboBE OViMEn the AlkesO DR of improving
durability under a long-term high tenperature

adh%ggghtagga lf?%ycﬁﬁﬁggtaoﬁoﬁaetéhﬁrHP@haﬁémﬁekﬁﬁhﬂe

I's pre era 5% by wei ght or nore, nore

Conglgigﬁa%#%{ %(8[0/}1% 1(‘5‘1’?!]&%@1@6&1{% & f QN W€ 240Q reducing

era y weight or nore, and it is

‘mlgga fefa%g %gﬁ/%gx 8L 00k PLi| 0950T0L S RELHBRAN Yo ignt,

ess eve nore pre er abl'y' 50%

ht or in the adhe
mor QRSP S S0 v%xtwelq%ogﬁ]m%?%%oug EopRa d%“srveéerably
: conp03|t|on of the ent .. i nvention caq;a ns ding a
0% RUSTO T CPoT et Pt b) ST YT (PR g e ging
' articul arl restrlcted The, epo .
SOlgaﬂtl CL@%.rtI}{ﬁ peker Bepd: i tiis E’ )‘%ﬁéa’%ﬁé& ]7ﬁgégj¥ W TghE or

nore epoxy groups in one nolecule, and exanples
lestheradf mphel Ddeiarghyyi @Pf by weight or less.

[0028]

The adhesive composition of the present invention
containseﬂ:1east.one'thermoplastic.ggginm(a), the kind of which
is not particularly limited. Thermoplastic resin has
functions, such és flexibility, relaxation of thermal stress,
and improvement in insulating property due to low water
absorbing property. Examples of the thermoplastic resin
include an acryldnitrile—butadiene copolymer (NBR), an
acrylonitrile—butadiene;styrehe resin {(ABS), poclybutadiene,
styrene-butadiene~ethylene resin (SEBS), resin of an acrylic
or methacrylic ester having a side chain having 1 té 8 carbon
atoms (acrylic rubber), polyvinyl butyral, polyamide,

polyester, polyimide, polyamideimide, and pclyurethane.

18



et hers of bisphenol F, bisphenol A, bisphenol S,
resorcinol, dihydroxynapht hal ene,
di cycl opent adi enedi phenol, dicycl opent adi ene
di xyl enol, and the like, alicyclic epoxy phenoxy
resins, such as epoxidi zed phenol novol ac, epoxidi zed
cresol novol ac, epo_xidi zed trlsphenylol nmet hane,
epoxi di zed. tetraphenyl ol ethane, dlzed
Thegst 3Ryl RRetl afftfiel OTByeF ofekahi %%Bg aﬁﬂ“#héi
l'i ke, and phenoxy resins. Anmong _these, _
themwmaﬁtﬁ:drr%mepés%ﬁeffé@.lﬁ haat ﬁa%%%@@%%%% ghat can
epoxy groups in one nolecule is used preferabl in
reaotderthoannepeagereshe &bbs@¥|ﬁkh@éﬁgm@¥ 0%) t hehich are
adhesi ve conposition. By increasing the crosslink
‘desdenbédyodlowsi BgeaigdloyBunmpbil emalnc bpdxenr @esioxy group, 2
" possible to obtain an adhesive conposition excellent
hydroxheairawsi stantexywlefrbow, reesesiancodd,l mvinyl group,
strength, and solvent resistance. [0034] 21 Exanpl es
a solahbe pebypunetdonal iepoxynsesi groopl udet is preferable
ort hocresol :novol ac type, specifically, E180H65

becBhodusashhy JERK kaRan, ERoxyh Resi A$ €erenktéeh, by these
) ESCN195 produced by Sum tono Chem cal Co., Ltd.

unEOENE 92 0p - FRENLO2S, 1 103 11n1ﬂ14§r<9§&1@é&9@@n%aﬂ\|k8995tance
Kayaku Lt'd.,” and the IiKke; DPP novol ac type,

[00? flelcaIIy, E157S65 produced by JER, and the |ike;
ri shydr oxyphenyl nethane type, specifically,

EPPN501H d K

PR RLeg S5oy M auaR vt g b s comitn cre
th t f II 1S

orsSHEERTaY P PR b0 Snalip g Pl o

f II HP720 d Db

x mehihrehl € 2 PHEE o gwg{}fgﬂg%%%y %f?‘ P oRgr =8Bty v
resins_having a _naphthal ene structure eC|f|c?IIy

andEgmlgglﬁxéga@@deg§egFpﬁgn hermal stress, an acrylic’ or

methacrylic ester having a side chain having 1 to 8 carbon atoms
is uaed particularly preferably. It is preferable also for
' these polymers to have the aforementioned functional groups.
This is because the crosslink density increases, which is
advantageous in heat resistance and advantageously'acts on the
initial adhesive force.

-710030]

The content of the aforementioned functional group is
preferably 0.9 eg/kg or more in the thermoplastic resin (aj,
and the elastic medulus after curing and the Tg after curing
can be controlled to appropriate ranges. The content.is more

preferably 1.0 eq/kg or more. On the other hand, it is
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Steel Chemical Co., Ltd., YL6241 produced by JER
whi ch has a special skeleton, and-the |ike. Two or
nore of these ‘epoxy resins may be used in
conbi nation. [0035] Moreover, in order to inpart fire
retardancy, it is effective to use a hal ogenated
‘epoxy resin, especially a brom nated epoxy resin.
From t he vi ewpoi nt of achieving both the heat .
prefesilst artd @ kecherf Leesk et Strfamdhoof lan ihdhédivvés high,
conposition at the sane time, it is effective for the
it jodlhesd s ] € anpdsidreasd dheonnditiad bdomisnaeedoepexynd to
~resin and a non-brom nated epoxy resin. Exanpl es of
cont Agl hheninatedsepaxyateeasi Mg clcdwgke albdoim ddced gehehastic
novol ac type epoxy resins, such 22 as a copol yneri zed

modt VRS £POXY Kest MhQfat el vl anmbimphentlur . and is more
I sphenol A, or "BREN'-S (produced by N ppon Kayaku

prefOrab1 3009 cq/k§ LONSEHErAd 89 findihep beest-np1 gantest/ kg
and the epoxy equival ent weight, two or nore of

or Q§§§ brom nat ed epoxy resins nmay be used together.
ecently, fromthe viewpoint of environnental inpact,

[Oofﬁgxy resins containing no halogen, specifically,
phosphor us- cont ai ni ng epoxy resins and

ni t.r ogen--cont ai ni ng, e resi. f-requ :

For S PhevPrrae il SRS Ao llS s B R b on
be used. 0Q36] In the ad ive conposition_of it

Eem B it IR FAS Wed et VST TRAr P e iy ()
of the epoxy resin () be 1 part _b [ re

of e HRoaTes Ty et 6 R TRErE batt Vodgrmore,
(a) because the conposition is excellent ininitia

moradpesfosabby ce00aRAli P BORBr e2REsFVEBI BOFRaPTERETALLY

content' be 3 parts by weight or nore. Mreover, it ,
1,008, desi pabhrere hatThchelass transition temperature (Tg) is

preferably 20°C or lower, more preferably 5°C or lower, even
more preferably -20°C or lower,rand still more preferably —-30°C
- or lower. When using two or more of thermoplastic resins, what
is required is that the Mw and the Tg of at least one of the
resins satisfy these ranges. The weight average molecular
weight is measured by GPC (gel permeation chromatography) and
calculated in terms of polystyrene. The Tg is calculated by
a DSC method.
[0032]

From the viewpoint of further improving the adhesion
durability under a long-term high temperature condition, the
content of the thermoplastic resin (a) is preferabl? 5% by

weight or more, more preferably 20% by weight or more, even more
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content be 200 parts by weight or |ess because the
durability of |ong-term adhesion is inproved nore,
and it is nore desirable that the content be 150
parts by weight or less. [0037] The adhesive
conposition of the present invention contains the
hardener (c) . It has a function to realize the
bal ance of physical properties, such as heat
prefesiadtlanéBy by nsed el or m@neabﬁpﬂtyt hemgarably 70% by
resi stance, and adhesive [|ayer strength, by curing
weighy of ltdwes,therpoptaserablediOd ba)welZBit vy époky and even
resin (b), and the organopol ysil oxane (d) Exanples
moref pirhechabdenénsi byl uwedgknowr deteri ahs thechdassave
phenol resin, a nmelamne resin, a nmaleimde resin, a
comﬁb@@&@oﬁe%kﬁlualhgranson@%mm a cyanate resin, and
aronatlc pol yam nes, e.g.,
[00%, ,5,5" -tetramet hyl -4, 4' -di am nodi phenyl net hane,
, 5,5 -tetraethyl -4, 4" -di am nodi phenyl net hane,
3 3A1%835Hy£hé édhgg%ayhoﬁpésiehaﬂl pedi-paepyLaBhhan

-drchloro-4 di am nodi phenyl et hane,

indpfich Sk giracionntedond alnodlabem o v i

the%&i%#olﬁls %@Enﬁgledl %ﬁnf%gg?%eestﬁl%t Cgrgggﬂgdép%]}%wfeSLH is not

pard it SN, rogLel g%%ﬁoﬁgt"g%aonesmat s o ox moze epoxy
-trlan1nod|phenylsulf one.

5EopS (R SHUBORHErS! P TLATRIT th&?@ﬁ Srelris yteian
preferable because it is excellent in |nsulat|o

ethegisi 8bi PIERRePO63B] RESRRCTRE DhetotPtETh, S riseTeinol,
phenol resins, such as a_novolac type phenol resin

dlhaﬁéoéymé§@¢hﬁ}§@ephé@ﬂYQLQQQQt@§%$HQ$§Hm9&9
Particularly, a resol type phenol resinis

dicycébpealilkeiene dixylenol, and the like, alicyclic epoxy

phenoxy resins, such as epoxidized phenol novolac, epoxidized
cresol novolac, epoxidized trisphenylcl methane, epoxidized
tetraphenylcl ethane, epoxidized metaxylenediamine,

cyclohexane epoxide, and the like, and phenoxy resins. Among
these,a;xdyfuncfionalepoxyresinthathasthree(m:moreepoxy

groups in one molecule is used preferably in order to increase

the crosslink density of the adhesive composition. By

increasing the crosslink density by using a polyfunctional

epoxy resin, it is possible to obtain an adhesive composition
excellent in heat resistance, reflow resistance, film strength,
and solvent resistance.

[CO34]
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Since a resol type phenol resin has a nethylol group
and undergoes a self-curing reaction, the heat
resistance and the insulation reliability are
further inproved. Specific exanples of the pheno
resin include phenol, alkyl-substituted phenols,
such as cresol, p-t-butyl phenol, nonyl phenol, and
p-phenyIEhenoI cyclic al kyl - modi f i ed phenol s, such
as Esppehes2afariedpeyyfBpeht ABRENBPCSHeSCHADI AECAUde
functional group containing a hetero atom such as a
orthpcm@sgﬂmMWOkamawagemgﬁqmﬁﬁcakixwﬁhﬁoﬁ66mﬁodﬂﬂ$¢#wJER
am no group, ones having such a skeleton as
(JapaphthakenBeanhdsans hy akene) , PP LUk td ormalcqrhénolSsynitomo
such as bi sphenol F, blsphenol A, bi sphenol S,
Chef@sarnctao) ,Ltand Epy:mgabl, otocrhal £p-1eomtdensabgsradfuced by
two or nore phenol conpounds having different
Nlp@bhuﬁbgb%% cAong, tithesenda tpleodudd ;obra medolhy type, -
co- condensi ng- a- phenol conpound havi ng an al kyl
: spe%H@%EbﬁqgntEl@ﬁ@6% PheRl-cCOMROURTR, havidnghe like;
crosslinking reaction sites is partlcularly

trleﬁ Herd %en?lr%%Q%aﬁ%s%%p%aV% GFFQSShiiRKi B®PN501H
reaction sites has reaction sites at Ortho pOS|t|0nS

pro?ﬁgedpk?j{/ %ilﬁ;g:%nt kgggkar@o t E.ecrdef 05§ ﬁﬁﬂ%j ?E%ﬁced by JER,

_ reF Fna networ'k to furt ove I
el U PLAST S0 40 b BT A0S 2 800k
h I I h f
pxo ﬁ%% 2@@3351?20@5%6 g e éhcmi%ﬁ%ﬁ%wwﬁnol type,
adhesi ve force.

Speﬁa%lﬁ@lldp 0B ? PR B ERE %;HJI&?? E%?%Efﬂﬁgsﬁgﬁn%r@emcalsr

resol, bisphenol A resol,mcresol resol, and
Incp-) phéﬁlﬂ ﬁllil@néll ke; 0 pR3] tHRE td GRedn PO M Wésﬁé‘rsd@ﬁéﬁmg a,
(c) is preferably 0.1 to 200 parts bg per 100
nappghed ey seightuse. e aifdicrdgvasEPR185 Produced by Nippon

Steel Chemical Co., Ltd., YL6241 produced by JER, which has a
special skeleton, angmgh§ like. Two or ﬁore of these epoxy
resins may be used in combination.

[0035]

Moreover, in order to impart fire retardancy, it is
effective to uée a halogenated epoxy resin, especially a
brominated epoxy resin. From the viewpoint of achieving both
the heat resistance and the fire retardancy of an adhesive
composition at the same time, it is effective for the adhesive
composition to contain a brominated epoxy resin and a
non-brominated epoxy resin. Examples of the brominated epoxy

resin include brominated phenol novolac type epoxy resins, such
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resin (a). [0040] The adhesive conposition of the
present invention may 25 contain (f) an inorganic
filler, which can inprove reflow resistance,
wor kabi lity, such as punchability, therma
conductivity, and fire.retardancy. Exanpl es thereof
include silica, silicon nitride, silicon carbide,
alumnumnitride, titaniumnitri e t|t nlunb
25 2 aFBRULYIBB BFC i ¥RF dPOXH FESHITLA ePIRpRPPFPhencl A
titanate, cal cium zirconate, netal hydrOX|des such
andalgl GPREN AL hyelf o RIE! " TRgMESHASH dioRiideon kgyaku Co.,
cal cium alum nate hydrate, netal oxides, such as
Ltdzj nc Bxicesigviatompn ofr rﬁbs%ulaéomalﬁ@m@h%ﬁrp%rﬁré&uté@ epoxy
al um num oxi de, magnesi um oxi de, titanium oxide, -
equbeaybhtumightdejcwoo@amor@mﬁé:,hecﬁ@rbnbmhn@ki%de@pomdesins
iron oxide, netal salts, such as cal ci um carbonate,
maychkci:aad bomatkercal Réasniokal afeom negmesiempoint of
car bonat e, magnesium boronate, and cal ciumsilicate,
enveobduehtye fmphets, epugh assigel donshliveng eeppelipgen,
iron, nickel; graphite, carbon nanotube, and carbon

spe@h@ﬁ&al@?ﬂ ﬁhbb@h@ruguébnﬁélﬁhﬁgsepEﬁ@ eeshiBEeaaH
these may be used together. Particularly, silica,

nltﬁbgghnéﬂhtgihgﬁ 8bbkGOReBihEi 8 SkbhCPReEAERALIG. For
al un1nun1hygrOX|de are used preferably. Silica

1mp5 tﬁﬁétEEHEaEE¥aEB%PS&abgﬁchbgﬁ@§§er@E15@a&a&tbbsused

vantageous In reflow resistance of an adhésive
OO?@ osition since silica has a thernmal deconposition
ﬂgerature bei ng far higher than 300C, that it i's

par éiéaag,%é?gFthegg?glg;oH i%tgethe Ségpl éhtlqu it

e EI er armr p ous

Lo LT ALLL B MONarery e BRSOl 1RO
by’&éfﬁht%ﬁggggg £é$§{§§?£uﬂﬂybgewggg££ggft%mat%ermoplastlc
resin (a) because the composition is excellent in initial
adhesive force, and it is mére desirable that the content be
3 parts by weight or more. Moreover; it is desirable that the
content be 200 pérts by weight or iess because the durability
of long-term adhesion is improved more, and it is more desirable
that the content be 150 parts by weight or less.
- [0037]

- The édhesive composition of the present invention
éontains the hardener (c¢). It has a function to realize the
balance of physical properties; such as heét resistance,

insulation reliability, chemical resistance, and adhesive

layer strength, by curing any of the thermoplastic resin {a},
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.26 inorganic filler by using a silane coupling
agent, or the like. As to the silane coupling agent,
those nentioned bel ow may be used. [0041] The shape
of the inorganic filler (f) is not particularly
limted. Wiile it may be pul verization type,
spherical form and scaly form and the |ike,
pul verization type is preferred. The pul verjzatjon
the razfcsty 86568 Her eiand §hg SHIRORNAISTONIS (Spher FEEFPLES
(i.e., not round). Although the particle dianeter of
of urreehamdregamjcncflmqi@rknos«m@tat@amf@lﬂu&rh #5193 mEedl RSN,
inorganic filler having an average particle dianeter
a mofadipm resiless mricnimximampant kylengi gfefar of furan
10 pmor less is used preferably fromthe viewoint
resofi, dhspesashbel r&yjnapphticabbhatyc peeféninessi stance,
and thermal cyclability. Mreover, from the
3, 3V 8yWpoiptt ofmEtHiydi-ty 4andi dinspedsphéhyliygtnangani c
fillers differing in average particle dianeter may
3, 3besusedc bpra &P NAtl bondi Asitedi prenpasutearel of the
particle dianmeter, the measurenment can be carried
3,3 O%Jaiﬁlétﬂglas Hor LhakAS904| asen; i hbnaghbapiRathhake
size distribution analyzer. The average particle
diar ehepred Lo LAl i by a particle
33 BT b L e ar arerar P A br ashonds [0 50%
when., ,parti.cl i.ze,di,stri byt i ; Ls.of a
2’23p§é?e-§8EFegﬁéﬁké 36ﬁuné&?§5%§§§ Egépgﬁ'egéﬁﬁfative
istribution is expressed b per.cent (9
4,4 5aRt repboutBaeivEy PR iss Snar roEnsbazagEngne.
56-di vided sem | ogarithm c representatiaon (0.1-tQ '
3,30y o G AR UL e L SBeer ol 5 yaM B BRLLEY 1T R Tone,
maxi mum particle_diameter is defined by a particle 3
3, 44rdiarépcthRheRyYlr 88pSRES 1 §- ¢ ~diaminobenzophenone, anc

3,4,4'-triaminodiphenylsulfone. Two or more of these may be
used togetheﬁ. Particularly, phenol resin is preferable
because it is excellent in insulation reliability.

roo3s]
| | As to the phenol resin, known phenol resins, such as a
novelac type phenol resin and a resol type phencl resin, can
be used. Particularly, aresol typephencl resin ispreferable.
Since a resol type phencl resin has a methylol group and
undergoes a self-curing reaction, the heat resistance and the
insulation reliability are further improved. Spécific
examples of the phenol resin include phenol, alkyl—substitutéd
phenols, such as cresol, p-t-butyl phenol, nonyl phencl, and

p-phenylphenol, cyclic alkyl-modified phenols, such as terpene
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100% when the cunul ative distribution is expressed by
percent (% in the particle size distribution
defined by the average particle dianeter. A sanple
for measurenment shall be prepared by adding
particles into ion exchange water so that clouding
may be caused and then carrying out ultrasonic
di spersion for., 10 m nutes. The ne%surenent S
and gt FYetoRBRt 4t ane ef PAETI VRVITARX BRCHI 9N AndIR PP ght
transmttance in conformty with a standard val ue
contaboiRg 0V e ORasS &F P 88dy NSELCI H U RV YHRENEFOUP,
-[0042] The content of the inorganic filler (f) is
a cypref arabipy 2ndtan GO%EY oweiight ongAdhated preflesabkglston
to 50% by weight in the adhesive conposition
as rexdltidilng < hedsolttertcef9043] yinecadbegilvehenols, such as
conposition of the present invention may contain a
bispednbing, agespheand At bsspbssobl B, t pesnecéanse, t hed
: initial adhesive force to .various netals such as
pyr6§PPESH1, aurld gbdcosubskbake, osusly 8% Mok assrejoxympounds
substrate, and the |like. Exanples of the coupling
hav@Q§M i f Gt dife =& 19idtaR COUphbAG 29€HE, a driddu@t UBtained
coupl i ng agent, a zirconi a-based coupling agent, and
by &-RIGIRHAT 'Qq§§QH§PQﬁJ;ﬂgnﬁﬂﬁﬁhinéﬁﬁﬁﬁpﬂﬁﬂpéubgﬁituent

silane coupling agent include an al koxy

andgéogﬂéﬁgftéé LOGngi h Enghékosgﬁ§nﬁiﬂgn¥5a9£959’s@@es is
epoxy group, styryl group, an acryloxy 28 group,

 parfflcRT D, OLOUP. 2, TR NaET YL 9 LD 1 2 VIRS £APLO- 0L QP ing

yanate group. e al'’koxyl group’is

rea S8 BELL- TR PO 1040 8 20 B DAL ALPURon
pargDSSQELanQHan, therefoie, can form a three—dimepsional
network to further improve the insulation reliability. On the
other hand, a resol resin having an alkyl substituent has
flexibility becéuse the molecular weight theregﬁwggn be
increased liﬁearly and if can further improve the initial
adhesive force. Examples of the resol resin having
crosslinking reaction sites include phenol resol, bisphenol A
resol, m-cresol resol, and p-phenylphenocl.
[C039] |

The content of the hardener (c) is preferably 0.1 to 200
parts by weight per 100 parts by weight of the thermoplastic
resin (a).
[0040]

The adhesive composition of the present invention may
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contain a catal yst for the purpose of naking the

thernoplastic resin (a), the epoxy resin (b), the

har dener (c), or the organopol ysiloxane (d) react.

Exanpl es of the catalyst for curing the epoxy resin

(b) include an ani ne conpl ex of boron trifluoride,

such as a boron trifluoride triethylam ne conpl ex,

i m dazal e derivatives, such as %,agkyl , -
congafg HyP i APdA2ore=and T21pRENyFPACH) k9Pi APREZBRereIow

organi ¢ acids, such as phthalic anhydride,
resi sLABCEI t MOTEARYAiLde, SHAG B?r@ﬁ@?hﬁ%?éléﬁhthﬁaﬁal

tri phenyl phosphi ne, and di cyandi am de. Exanpl es of
conghet ivatal ysndf bi remke b Sr@nopdipsinloeanesre@f include

react together include platinumbased catal ysts and
silpenpxisdéibaseditcatel ystidicp0048blitei sappminum nitride,

controlled at all to contain a corrosion inhibitor
titanianmt hoxiddat , tananom scanteinder betan nitirdkiegortirobnium

circuit corrosion or mgration, i-n.addition to the
oxidbQVvBafeihi oheshd hg) eth erien Wil s dthe pleopar hyd$o&ﬁdes,

the adhesive are inpaired. In particular, an.

sucB0REShYEnCONROSy A+ & dd 0 ey sd diokn Iy B SORRS! atidr bAgcium
portion preferably contains a corrosion inhibitor

aluﬁgﬁa%ehya@aeél dadd ve Hegradation 9k ﬁh@%)@@@swelmny
by coppet is pronoted under a | ong-term high

trlEQ%gﬁ %ﬁﬁﬁn&yg%ke%mbo% mASurh 8x4 A 'I%bneS:Lum oxide,

scavenger ani ¢ 1on exchangers dlfferent from

1t LAS NG 4aDi g)e’f 1h8%@L €1 agedccp; eloelsgahx tl&eoml‘{ﬁf?o% de,
fhesé prevents he nlgra I'ng ah
cont rol t he

andlgEior el 161 Can S sﬁ%ﬁéﬁaé'yiﬁléﬁfﬁ%@% 5 B1ciom
borate, calcium oxalate, magnesium carbonate, magnesium

boronate, and calcium silicate, conductiwve fillers, éuch as
gold, silver, copper, iron, nickel, graphite, carbon nanotube,
-and carbon black, and fillers, such as glags. Two or more of
these may be used together. Pérticularly, silica, aluminum
oxide, siliconnitride, silicon carbide, and aluminum hydroxide
are used preferably. Silica is particularly preferable

because of that it is advantageous in reflow resistance of an
adhesive composition since silica has a thermal decbmposition
temperature being far higher than 300°C, that it is easy to
control the fluidity, and the stability‘df particle diameter.
Silica may be either amorphous or crystalline. Moreover, for

the purpose of improving heat resistance, initial adhesive

force, and the like, surface treatment may be applied to the
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[0047] The corrosion inhibitor is not particularly
restricted if it is one that can control the
corrosion of the nmetal to be wused for wiring or the
i ke and a m grati on phenonenon, and known corrosion .
inhibitors can be used. Fromthe viewpoint of
controlling corrosion to copper and m gration,
triazine _derivatives, triazole derivatives, phenone
inoggpPiatT veser bayRABRG Y FildaRE| CP'@RE BRS &S Vat PYds1e Like-
sallcyllc acid ester derivatives, hindered am nes
As {HAUS) sididg Keublkadapgenpy em@aauéen%%%@tb%mvaﬁﬂay be
a heterocyclic azole conpound (e) is preferable.
use8ince a heterocyclic azole conpound forns a
rust proof | ayer on the surface of netal, such as
[00ébpper, it increases the resistance to long-term
hi gh tenperature when the adhesive conposition of
t heTips esente bivient iiemriganiant haled (O isappeparithiculariy
sonme cases of a known adhesive conposition, a
limheter oapel i€ azalssy penpeundr{ eit ceasegpd P dphatippll €drm,
.to the surface of nmetal because of the progress of a

andPAS{T WG 3Aarelstion: OEuQE}e@dI&@%h\é@i eapsets by cifhe red.
exposure to a long-term high tenperature condition,

The ?uipéklEQ€16HSEe@E§Ygat%gnh@Eggﬁt1sdﬁc%%%§%sthat is not
allomng the netal to be oxidized, and oxidative

sphgggégga&iog Ofn@E §9H§§¥V91LQME£KQPQHﬁ§ §§ﬂ¥gié|&iameter

esi v cohposrtion of the present Invention
of %gnt§hgsggge Or %EOEOE¥SI|%X %t&%hlalﬁyhﬁr?LXed an
undergoe pos -Ccuring rea |on even
exposed to.a long-term hi gh tenperature ndi tion
inozganit hetbfEshabiBIt " sUPPIFIE e het et %C/chi‘“il%t%‘%oCT%3 Hn
conpound to the surface _of netal. It |s presunabl e
or kefat angsa AR pagtiche %Jb%ﬂ)%tert%é&)oh%sorpé%?b}%used
to control oxidative degradation, resulting
rrefarehey GuRR Bb@ﬁﬁfﬁwwm‘e@ﬁs@m%r%blhty S Epplicability,

reflow resistance, and the;mal cyclability. Moreover, from
_theviewpoint of fluidity and dispersibility, inorganic fillers
differing in average particle diameter may be used in
combination. As to the measurement‘of the particle diameter,
the measurement can be carried out using a Horiba LADOO laser
diffraction particle size distribution analyzer. The average
particle diameter referred to herein is defined by a particle
diameter (médian diameter) that corresponds to 50% when
particle size distribution on the basis of a sphere-equivalent
voiumejj;measured.and cumulative distribution is expressed by
percent {%}). The particle size distribution shall be expressed

in 56-divided semilogarithmic representation (0.1 to 200 um)
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| ong-term high tenperature. [0048] Exanples of the
het erocyclic azol e conpound include diazole
compounds, triazole conmpounds, tetrazol e conpounds
and thi azol e conmpounds. Moreover, a honopol yner or
copolynmer that has such a structure in a side chain
or the main chain of the polynmer nmaybe used. Anobng
the heterocyclic azol e conpounds, benzotriazole ,
of paRpoGhEsIHEE bR BI dbIVE L VERARPF LS - of i &aximum particle
benzotriazol e conpound i ncl ude benzotriazole,
diapenzest | # ol ieed by yRavtdsslnAdaPREPE Sapt Comgerands to
nore of these may be used together. The use of a
100Benkenr iz alrenderti v idistirg bpitdpbar ap| exp e oy percent
thermal deconposition tenperature of benzotriazol e
(%)i timethebpeohiesl i ghee disk thertefor elef ingst oy éveniverage
effect 1is denonstrated in a higher tenperature
partdrge. d3dm¢ O8A9] Exanplesiof ndwsuvhenzottr shablec®prepared
benzotriazol e derivative include

by &d&iﬁgbﬁﬁzﬁiéﬁéépﬁﬁto fomedhyhahenzeivdmzel ehat clouding
5-met hyl - benzotri azol e, carboxybenzotri azol e,

maybbl @adébdenzotiazeheryihy bepzotii Az & dispersion for
1-[N,N—bls(2-ethylhexylfan1nonethyl]-4-nethy|benzotr|

10 ﬁﬁ?h%es._ The measurement is carried out at a refractive
1-[ N, N-bi s(2-et hyl hexyl)am nonet hyl ] -5- et hyl benzotri

ol , ; : : .
' 1 t cont € th
8 hyar ofy s At M pRaRI T B BeRzof s Faz0 e ™Y 1 2
5-di

sta%g%3d Jahntentphenyl:2- fvdroxyphenyl) - 26 henzqtrigzo
. 2-(2Hbenzotri [ -2-yl)-4-methyl-6-(3, 4,5, 6-tetrahyd
lnsF&&WFHQ?afin{agﬁgthyl¥p%enor? Y s sreny

-éZ-hydroxy-S-tert-octyIphenyl)-ZFLbenzotriazole,
A 2- (2- hydr oxy- 4-octyl phenyl ) - 2H benzot ri azol e.

[00§
The content of the inorganic filler {f) is preferably 2
to 60% by weight, and more preferably 5 to 50%:by weight in the
_adhesive composition excluding the solvent.
[0043]

The adhesive composition of the present invention may
contain a coupling agent, and it is possible to increase the
initial adhesive force to various metals such as copper, a rigid
substrate, such as a glass epoxy Substrate, and the like.
Examples of the coupling agent include a silane coupling agent,
a titanium coupling agent, a zirconia-based coupling agent, and
a phosphorus-based coupling agent. Examples of the silane

coupling agent include an alkoxyl group-containing silane that

has a vinyl group, an epoxy group, a styryl group, an acryloxy

28



[ 00501 Exanples of the salt of benzotriazole or its

derivative include a salt of benzotriazole or its

derivative with an alkali netal, such as Na and K

and a salt with an am ne, such asnonoethanol am ne,

di et hanol am ne, triethanol am ne, cycl ohexyl am ne,

and i sopropyl am ne. Specific exanples include a

benzotri azol e nonoet hanal anmi ne salt and a sodi um sal t

- 9ToBP. 1B} GGz BF8UPE (05T MIHe XoAttehPr of HHFaPte groupr or
heterocyclic azole conpound (e) is preferab

an iFgavanRtaarghp - orThe e kKared beep éﬁalawf%raa?fv a fgzthoxy
by weight or nore, and even nore preferably 2 parts '

gropy mei@htetb©xnnge09Er 100 parts by weight of the
thernoplastic resin (a) , the epoxy resin (b), and

[008hé organopol ysiloxane (d) in total. On the other
hand, it is preferably 7 parts by weight or Iess,
norehprefilesablry Sopass st bynwet ghhe opréesst andeeveon may
nore preferably 3 parts by weight or |ess. [0052]

confThenanlda@xilgant 68 110d paddaubarhykisstuHectadrinbpiltstic
i nmparts.an antioxidation function and exanpl es

resiﬁerﬁff tRel ygexykpewnnanth oxicdanhsrdsHelR a8), or the
phenol - based anti oxi dants, thioether-based

orgéﬁ&befygﬁm&an@h@éfh%aétconﬁ}@érﬁmws SNt iexi dard Byst for
am ne-based anti oxi dants. For resins having

cur_@ﬁgbéﬁe Y zﬁé'é:?n a% N%%%Hﬂp@ran there 'c%n@)lte%@%n%ron

bl'e bond portions proceeds
and S

L e e e e

d ti.oxi,dant
i 4 PR B YT DECate T =R Lot s AR g Dl and

2-phenyl-4-alkylimidazole, organic acids, such as phthalic
anhydride, trimeliitic anhydride,enuipYromellitic:anhydride,

- triphenylphosphine, and dicyandiamide. Examples of the

cétalyst for making organopolysiloxanes (d} react together o
include platinum—based catalysts and percxide-based

catalysts.

10045]

It is not controlled at all to contain a corrosion
inhibitor an antioxidant, an ion scavenger, etc. which control
circuit corrosion or migration, in addition to the
above-mentioned ingrediénts unless the properties of the
adhesive are impaired. In particular, an adhesive compositicn
to be stuck on a copper wiring portion preferably contains a

corrosion inhibitor because the cxidative degradation of an
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[ 0053] An inorganic ion exchanger is used frequently
as the ion scavenger. An inorganic i on exchanger is
(i) so high inion selectivity that it can separate
a specific ion froma system containing two or nore
kinds of ion, (ii) excellent in heat resistance,
(iii) stable against organic solvents and resins
and (iv) excellent in oxidation resistance
adheRévef BY eCOPPer sis ePFeRploe Feﬁegcevéﬂ@gneer%nhégh
inmpurities and is expected to 33 inhibit insulation
tempeshstancechdbhidecr easi ng, prevent corrosion of
alum numw ring, and prevent generation of ion
[OOABgrati on. There are a great many kinds of inorganic
ion exchangers and they can be classified into 1)
al ums nosi theat@s s¢@evengenat inatgaedtiien syohaegecs
zeolite, kaolin), 2) hydroxides or hydrous oxides
differgnt hyshals tinbabgkuncofideer hydnous] Hrsmutdntly. The
oxide), 3) acid salts (e.g., phosphoric acid

useZbF GAm4Hm o ehvicaisuRnBhesghatepn ¢} basiy sald sanntysadrol

hydr ous OXIdeS (e.g., hydrotalcites, talc), 5)

theh&&efegeéy@@'fks&faﬁhon fHHE&HéHHé“NHdeQﬁh@&P%@%@)f@k an
hexacyanoiron(l11) salts (e.g., hexacyanozinc), and

re §£@ £ hages i ncl ude | XE-100, '
lnsF?ﬁg%gg ?%%?5 ﬁ % 530, | XE- 550, | XE- 600, | XE- 633,
[Oo%f - 700, IXE—?OOF and | XE- 800 produced by Toagose

Lt d. Although there are a cation exchanger an

ani on excha and. catlon ni_on. exc an t he
catf%ﬁ/%%?% Hﬁﬂﬁg?%i Peatﬁecau ytHEStrlCted
are both a cationic i an. ani anj c
it 5 ogemEE%ecearfﬁb%ﬁ%“%ﬁthy@rﬁeragél8ﬁ bheste metdl b be
prevents the ion ﬁgﬁfitlon of wiring and can ntrg
known

useffeor YeE+8asE e ildLs AT 6 @63 512 Eee%ﬁ@ﬁnser

used for an insulation |ayer aggllcatlon ,
corrosion inhibitors can be used. rom the viewpoint of

controlling corrosion to copper and migration, triazine
derivatives, triazole derivatives, phenone derivatives,
cyanoacrylic acid ester derivatives, salicylic acid ester

derivatives, hindered amines (HALS), and the like are

preferable. In particular, a heterccyclic azcle compound (e) .

is preferable. Since a heterocyclic a;ole compound forms a
rustproof layer on the surface of metal, such as copper, it
increases the resistance to long-termhigh temperature when the
adhesive composition of the present invention is laminated to
copper. In some cases of a known adhesive composition, a

heterocyclic azole compound (e) ceases to be supplied to the

surface of metal because of the progress of a post-curing
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[ 0054]
i nvent
sol ven
xyl ene
met hyl
and ap
di neth

The adhesi ve conposition of the present

ion may contain a solvent. Exanples of the

t include aromatic solvents, such as tol uene,
and chl orobenzene, ketone solvents, such as
et hyl ketone and nethyl isobutyl ketone, 34
rotic polar solvents, such as

yIfornan1de dlnethylacetan1de

reaf wek HyT gyt PéiNcdore CRiG o6 ﬁn?%ecﬁquﬂ%g%iﬁhﬁ pgng-term

cont ai

ned. [0055] It is desirable that when the

highditeet e e esrdicn o BRcNPr é%l@n%u%%ﬁ"i%%% effect

cured
decxeanad

resul.t
degn@daal

to a curing reaction ratio by differentia
ngatapeingethy weasirenehe okiddosdo 2009p=idheive
I ng conposition have a sea-island structure
onngfi sh andhéds Toat b yengretier epofyncesithe( byhagive

a primary conponent, island B containing the

comphet v
sea C

org@ﬁbﬁal
be in

phasfi theepiraséa)y asveatprhmapytednponbat and
cont ai ni ng the organopol ysil oxane (d) as a
yseoppenentd)andtt hardslanddArgndst hepbstandrBng
contact with each other. Wth reference to Fig.

rea®tigh eRXANH e it Safbdes ebservesythatm theretefiparature

phase

conG9ht 8k
conpon

separation structure conposed of sea C22

N A9 ltthseeeaéaomia%d @iﬁ@ﬁ@ty €6l RS qdBIYazole
ent, island A21 containing the epoxy resin (b)

com?ﬁuﬁdp£?n§ﬁ¥ §89?988”&§QH@Eé§'aWQ;§%3 %%%hﬁa@l%gthg% as

er no
t.h t t

a resu
con

degF%@gfg

plastic resin as a primary conponent and

? th(l?sa\!baor{rd%A%% i 901&%? sq_'%qugg c%r?cf oxidative

heach ot her orn1ng a sea-islan

separ ation. str.uc after curin nd_br.
PﬁndreBs%]gH%(? i) n%ufﬁh t Hermopl ast | cﬁr es?Sl{%nce to
rlna y conmponent into contact with the island A

lon%oﬁ?ﬁ npﬁg Fﬁ@pgﬁa%ﬁrﬁe5|n (b) as a- primary

conpon
[0048?p

ent, it is possible to

Examples of the heterocyclic azcle compound include

diazole compounds, triazole compounds, tetrazole compounds,

and thiazole compounds. Moreover, a hemopolymer or copolymer

that has such a structure in a side chain or the main chain of

the polymer may be used. Among the heterocyclicazole compounds,

benzotriazole compounds are preferable. 'Examples of the

benzotriazole compound include benzotriazole, benzotriazole

derivatives, and their salts. Two or more of these may be used

together.

The use of a benzotriazole derivative is preferable

because the thermal decomposition temperature of benzotriazole

itself be

comes higher and therefore a rust prevention effect

is demonstrated in & higher temperalure range.
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rel ax the strain generated at the interface of the
island A under a high tenperature condition through
the contact with the island 35 B. Moreover, it is
possi ble to inhibit the epoxy resin (b) from
flocculating and it is presumable that |ong-term
adhesion durability, especially thermal cyclability,
can be further inproved. The primary conponent
[00¢éflerred to herein means a component accounting for
50% by wei ght or nore of the conmponents formng the
f octlisedpriss and EhesbanZPDG56FOlﬁ oFdepnestEbRraPRSsUCh
a phase structure, it is desirable that the
derﬁhetmmplascﬂudeeéhﬁ,@apeaﬁ@ttﬁézeé@xy resin (b) be
i nconpatible.. Furthernore, it is desirable that the
4-reheayiepkasbiciresile, ( armhavg labkornotiranalolgnroup
capable of reacting with the epoxy resin (b) . Anobng
carbbegpepkastiaz6esi Naitia) Habeaebyliiazpasi,n i ncrease
the flexibility of an adhesive conposition and is
1H-8%eebkent zbnel nitial adhesive force to a material of
a wWwring board layer or the like and in thernal

%at fegs s Q%@S?@Lh@&y@f) fa%ghomét&ﬁg;@fg Quemeith yil1$edesitrable1e,
hat an acrylic résin be the primry conponent of

- hhg bgls,f%ﬂde@h \ﬂ{%‘xgﬁ am%omtet&%mpl5a§1tewyrl%%ln&o(t%)lazole,

€ epoxy resi are conpatible or not it is

UE{%@O@; %Oln'ecawg,%}omﬁgﬁhsbﬁo_pveggmla%u% (a) and

epoxy resin I SSO solvent at a
- Byl ORI O P
- egiezs. ol the b Umestet. st 4100 (o 200U S5 o
allﬁ&gometggg %oegg tnconpatlble [ 0057] 36
2—-(2-hydroxy-5-tert-octylphenyl)-2H-benzotriazole, and
2—(2-hydroxy-4~octylphenyl) -2H-benzotriazole.
[0050] S
Examples of the salt of benzotriazole or its derivative
include a saltr of benzotriazole or its derivative with an alkali
metal, such as Na and K, and a salt with an amine, such
asmonoethanclamine, diethanolamine, triethanolamine,
cyclohexylamine, and isopropylamine. Specific examples
include a benzotriazole monoethanolamine salt and a sodium salt
of tolutriazole.
[0051]

The content of the heterocyclic azole compound {(e) is

preferably 0.1 parts by weight or more, more preferably 1 part
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It is desirable that two or nore islands B are in
contact wth a single island AL If so, the strain
applied-to the interface of the island Ais fully
rel axed by the islands B, so that the thermm
cyclability and the | ong-term adhesion durability of
adhesi veness can be further inproved. Wen there is
a large portion where the island A and the island B .
by weeghh oxdmraot anchevenr BPRC apbt R theatitePrargight
of the island A is fully relaxed by the islands B,
or sore Ipatr 10 pahersbly weyehbbil thy drelidel dBhC rashn (2),
adhesion durability of adhesiveness can be further
thei epooy ek s TThebef,ored theisrgaespe bbbt elatmte i €l)and potal.
be in contact with island B over 10% or nore of the
On Pies idgmiear hahdt heti 5% anck Ze raliiey Mupbet sdby e glitsloandisss,
Bin contact with the single island Ais defined to
mor@eprbhérﬂﬁﬁﬁ vapdecef piyheehynbebroicks| andd Bven meore
contact with each island A obtained by observing 10
prekekands A grbttrayi Lxigheser 1ksem an observed inage
to be obtalined by a transmssion electron mcroscope
[Oog§'ng t he observation nmethod descri bed bel ow. The
pefinmeter of each of 10 islands A arbitrarily chosen

fro gnan993§{¥§££oﬂsiHBQepQEEﬁEEerP¥o§e£EEDéF%éS%Pnit

.el ectron” m croscope under the conditions nentione

imef5 81 LSS LR £t 05, PI0L 01 85 RILINN B

e I Sslan are neasure
- -and then tge ratio OL the cont gh ortion.tg. .th
KNoWdr PR BFIFENESS ciPated” ?ﬁgn a asggu%ngﬁoFﬁgan f 0s
;s defined as the ratio of the hgngth of the.gortion
thipgtbghraeeednitthiPKe PEIFEndPBOFB PRESpEPP BB Ef t he
. island B. 37(%0058] When t he adhesi ve cogposition )
antgent drng sarmicheigaRe2ser i F)dans § s Faesteabpe having
that the inorganic filler be _
double bonds, such as NBR rubber, there is a tendency that
crosslink of double bond portions proceeds slowly and, as a
result, the adhesive layer becomes brittle when belggiLeft at
high temperatures for a long period of time. The use of an
antioxidant is effective because it can control such a reaction.
[0053]

An inorganic ion exchanger is used frequently as the ion
scavenger. An inorganic ion exchanger is (i) so high in ion
selectiﬁity that it can separate a specific ion from a system
containing two or more kinds of ion, (ii) excellent in heat
resistance, (iii} stable against organic solvents and resins,

and {iv) excellent in oxidaticn resistance; therefore, it is

effective for scavenging ionic impurities and is expected to
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| ocalized in the island A in the above-descri bed
phase structure. Wth reference to Fig. 5 for
~exanple, it can be observed that an inorganic filler
24 is localized in island A21 containing an epoxy
resin as a primary conponent. The |localization of the
inorganic filler in the island A nakes it possible to
d the _stress relaxation ropg Y9
b g Ref bR ALE bOT okP R S SREROFOPE CPEtrSSidgsi BrevEat
further inprove the initial adhesive force, the
coraaﬁégnoﬁfdaia%ﬂPPWleaﬁagthéﬂﬁh@FﬁﬁPntcgepaﬁﬁFﬁpy of ion
wi t hout reducing the reflow resi stance. The
migragapnzatThrrofaihe iHeyaniany i Fieds i ¢f tHee T kg ken
means that the majority of the inorganic filler is
exchpegens dand thevi shame cAaspidsed Hetedit edumihesilicates
nmet hod of observation of the sea/island structure
(e.agft enaturiahgzeblihe, adhivsheticompositeonkianlihe, 2)
present invention is described. [0060] First, the
hydadhédeyeceonpasbtisooxidesunedgt 9 Ayduviiagtiteadtimonxide,
ratio by differential scanning calorinmetry of 70%to

hyd 2808 bTheuenrdniid eact) ot idtd=0 tean hey.gdjptstsethotrd caacid
range of 70%to 100% by controlling the heating

zirb6APSh At € Nth ReRidpiht d)i,M8 ) O0bathe Sdhes) We xed hydrous
conp05|t|on appropriately. 38 [0061] The curing

OXlaQQC@éQ;” T atidehenmaedehy odi f§ eheptd &lpo156aMNde . .,
cal orimetry can be deterni ned by measuri ng the anmount

oA S PR, e
nes BB ALY AL AL et Ton e 2 A o oRce

IXE—lOO,IXE—300,IXE—500,IXE—SSO,IXE—550,IXE—600,IXE—633,
IXE-T700, IXE-T700F, and IXE-800 produced by Toagosel Co., Ltd.
Although there are a cation exchanger, an anion exchanger, and
a cation/aniocn exchanger, the cation/anion exchanger is
preferred because there are both a cationic impurity and an
anionic impurity in an adhesive composition. The use of these
prevents the ion migration of wiring and can control the
"decrease of insulation resistance when being used for an
insuilation layer application.
[0054]

The adhesive composition of the presént invention may
contain a solvent. Examples of the solvent include aromatic
solvents, such as toluene, xylene and chlorchenzene, ketocone

solvents, such as methyl ethyl ketone andmethyl isobutyl ketone,
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- @)/ (QL)x100." The amount of generated heat can be
measured by using an instrunent DSC6200 manuf act ured
by Sei ko Instrunments Inc. (SII NanoTechnol ogy Inc.),
at. a tenperature of 25C to 350C, a heating rate of
10C/ mn, a sanple anmount of about 10 ng, and a
nitrogen gas flow of 40 mn using an Al open pan.
[0062] Next, as to the cured adhesive conposition,
andnapreRbrepOlar cORPESAERt FICRtaFnedTBYRY A OF@?IHéﬂ?um
acid staining technique. An ultrathin sanple having
dimathidehebsnide andt B-DodhphPardohlifengt h Bfo i L
pmis cut and it is observed by a transm ssion
theekentigohenteonostopd-(e. g., H 7100FA nmanufactured by
- Hitachi, Ltd.) at an acceleration voltage of 100 kV
[ccaBd a magnification of 10,000 to 40,000 tinmes. A
phase separation structure of a 5 pmsquare portion
ar bit riay ik¥irehoserhdt aiehhehd eslildsiing obspovation of the
image is observed. [0063] In order to identify the
preSOAPONERENE OBA1 1Y eachdphase, cuam@deéa@xm@ﬁl ABRDioI By
effective. For exanple, it is possible 39 to

4 F9ELERTH BE Whatn Dhass, lick fhersdneh shencanpenerts ko beos,
Identified by conparing the structure of an adhesive

thecggggatﬁhgt? ?BHQ%EgntH§v8°HD9@§DEs&gnQestgﬁethEéed

ure of an adhesive conponent | ncl udi ng

con%heaﬁcgﬁogf%‘éd gd*[ﬁgg'@éln;g?tgr}:g‘fglg? Xq‘?gﬂﬁ 'ir)?t QQ% FQEmary

pro g eslve e presen

coméﬁxgg ;§P§£%n£}¥6¥n1 n&éner €H§££§% asEeélfééfH

aEn%&%ﬁ%?&%h%éb%ﬁ%%ﬂ%jggg(?cohtging%%%:%§%¥ganopoly81loxane
(d) as a primary component, and the island A and the island B
be in contact with each other. With reference to Fig. 5 for
example, it can be observed that there is a phase separation
structure composed of sea C22 containing the organopolysiloxane
(d) as a primary component, island A21 containing the epoxy
resin (b) as a primary component and island B23 containing the
thermoplastig resin {(a) as a primary component, and that the
island A21 and the island,BZB are in contact with each other.
-Byformingeasea—islandpmaseSeparationstructureaftercuring'
and bring the island B containing the thgrmoplastic resin {a)
as a primary component into contact with the island A containing
‘the epoxy resin (b} as & primary component, it is possible to
relax the strain generated at the interface of the island A under

a high temperature condition through the contact with the island
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as a curing catalyst, are added to a solvent and then
stirred, for exanple, at 30C for 1 to 8 hours, so
“that a solution of an adhesive conposition is .
obt ai ned. [0065] An exanple of a preferable nethod
for producing an adhesive conposition that forns the
af orenenti oned seal/i sl and phase separation structure
i s provided below. -<1> A thernoplastic resin
B. dpwoseovasi At(hy randikds hedaddddy thy e&ﬂ%}héeééflaikystfrom
are stirred, for exanple, at 60 to 100C for 1 to 12
flohoulstingt hedpibséaceretumabdpvehet LAnghierat aghesion
conditions are adjusted so that the reaction ratio of
durthélither appkastileyr ebenmad) candabheiépoxganeben fapfher
may beconme 5 to 50% Subsequently, <2> a hardener
impg6yedan TioF ganapoty stbopament dje tadredst necessan ypeans a
curing catalyst and an additional solvent are added
com@BHeﬁE'ddcﬁﬁmﬁClQ{q exanpl ebyatc iF0Cofraiode td Ehdavmponents
so that a solution of an adhesive 40 conposition is

forRPhal ped. rlbgskaagkiandr ati geaf the thernoplastic
resin (a) and the epoxy resin (b) can be - determ ned

[Oogggneasurlng t he anmount of generated heat of a sanple
ore curlng, @B (ml/ng), and the anount of

genﬂ;?} ? At Rsaann @h?géegtﬁ.%ﬂtﬂ_ge Q4 {M¥eRY)able
eren

by di _scanni ng orinetry and calculatlng

tﬁa@g;l Qgto LERTasEhe Leastl nr atio s po td Bein (o) be

e sa before

. sa s used is ob alne the
IncBRERhg %u%llﬁﬁm?a? ah tﬁe %&%‘bi%g?%wﬁb?h
in <1> are stlrred a | ower n t he presen% £
thegRoRl a8hdEnt SEond SdoNFae STHE CHIBRE TalRar Sabet ﬁﬁ o
refers to the sanple in the stage <1>.  The f0|l
reagEpagi ¥ Beh B dEpPRY ThelR ddpect g&?@ﬂ@o@%ﬁt TR BeFbr gesins

(a), an acrylic resin increase the flexibility of an adhesive
composition and is excellent in initial adhesive force to a

material of awiringboard layer or the like and in thermal stress
relaxation effect. Therefore, it is desirable that an acrylic
- resin be the primary component of the islaﬁd B. Whether the
thermoplastic resin (a) and the epoxy resin (b) are compatible
or not it is judged as follows. The thermoplastic resin (a)
and the epoxy resin (b) are dissolved in a solvent at a weight
ratio of 1/1 and then applied to a base material. After drying
the solvent to form a film, the'haze of the film heated at 170°C
for 2 hours is measured. When the haze is 10% or more, the resins
are judged to be incompatible.

[0057]
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and after the reaction under reduced pressure at 50C
or lower are nmeasured by differential scanning
calorineter. The nmeasurenent conditions are an

i nstrument DSC6200 manufactured by Seiko Instrunents
Inc. (SIlI NanoTechnology Inc.), at a tenperature of
25C to 350C, a heating rate of 100/ mn, a sanple

anount of about _10 and a nitrogen gas_fl ow of
40CHhilr dsPAgabaR %Fa%ﬁéﬁ>ﬁéﬁﬁof%66§1IVﬁ%ﬁ %ﬁ%ﬂllcontact
adhesi ve conposition contains an inorganic |1 er

withf §, sthelfol FéanAglpr obitict? on-Hfet Hoth 13- iﬁ@%%@?eﬁolee
order to nmake the inorganic filler (f) localized in -

lntehéapslaﬁdth@‘lﬁlan¢¢$e¢stﬂﬁilyuﬁ%ﬁﬁﬁaﬁ1hﬂIuﬂe (p)langls B,

" mxed with a solvent, ball mll treatnent is carried

so Gbbfr therEbyrmaépaybmgbal4lydEsgetbbohOthuEdm agdkepapon
epoxy resin (b) and, as necessary, a curing catalyst

durabeladdgest addeshernstisraamdbefrranphproaed. 60Wen there
1'00C for 1 to 12 hours in the presence of a solvent.

is hNlatdé pstiagsn ot tdhens sapadad] uséechsal 4 haid there in
reaction ratio of the epoxy resin (b) may becone 5

conﬁ:gcgoo/@:h@"@§§<§wﬁnéﬁb}‘dllé@%o et fastd oI egid it@aknd A
hat is inconpatible with the epoxy resin (b) is

is ?gQ%g %egaﬁEHrE9dthE°Es§éﬁﬂgig at, 68at0+hQ0ENERMA11

ours. - In"this stage, conditions are adjusted

cycﬁgggﬁﬁ%g)gﬁa E@%C&o9§ %@&hoaaﬁe%g%ntBﬁ&ggaha%ylef

e epoxy resin beconme™5 to

50% Subse uenl
adhsiggﬁassm ohErguEined MREASHEL. (Mher8fore, it %%
a tirred, I t f 02
desaaaﬁg;e B6ot! hatSht et he bR Bttt drad: Vl%flcaonn%%s oG 108
: t d. | h hod, ., bot h t
or BPrenE etagePeIsNaRaTt RE FRGCt PO hti 0T TR raf»g' the

. .<2> are calculated by differenti al scannlng
islands B in contact with the single island A i3 defined to be

the mean value of the number of islands B in contact with each
island A obtained by dbserving 10 islands A arbitrarily chosen
from an observed image to be-obtained by a transmission electroﬁ
microscope using the observation:method described below. The
perimeter of each of 10 islands A arbitrarily chosen from an
observation image obtained.by a transmission electron

microscope under the conditions menticned below, and the ratio
of the length of a peripheral portion in contact with the island
B are measured, and then the ratio of the contact portion to
the perimeter is calculated. The mean value of the ratios is
defined as the ratio of the length of the portion in contact

with the island B to the perimeter of the island B.
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calorlnetry in the sane manner as in the above. As to
the sanple before reaction to be used for the
reaction ratio nmeasurenent in the stage <2>, a
sanple is used which is obtained at a tinme when the
epoxy resin (b) and the inorganic filler (f) are
stirred at 40C or lower in the presence of a solvent
Oogg the resin dissolves. The sanple after reaction
ers to the sanple in the stage <2>. As to the
ngle before reaction to be used for ,the reaction
r at "3eeaBar _ARRE LV A Fﬁ@PQFé§é02390n5a§ﬂﬁpP8 BOTHEBC
which is obtained at a_tinme when the thernoplastic
filpegi hE)¢a}ti $sadged reblenéhsdl GPronn8bPaRted fitd 1eg>be
and stirred at 40C 42 or lower to dissolve. The
locsaipkd iaf tbe irdavtd By Bhepdbave des crdhmsl ehape thaucture.
stage <3>. The solids deposited by drying the
WithespEetrenecsiod Hions Befoesaapdcaf Lercamdoe edragoipd that
under reduced pressure at 50C or |ower are neasured
an byodghhecefitidér 2é¢abni hogcahl ned nst d@rslafie A21 containing
nmeasur enent conditions are the sane - as those
an &esey irbed nabovep r[i0RE7] compenadbesine sbeeflikarion of the
el ectroni c conmponents (henceforth, adhesive sheet)

ino@fhahhe Presentin NreNtisQanteh efskd® janpebieslie thatold the
has an adhesive | ayer nade of an adhesi ve conposition

‘str@Es t-BeREeSBAL pirdyRMoR faRd tak rheasthsene petiective

iImlayer that can bé peeled. For exanple, a
The%@%o& yet tSEEu§B% 819k R Heghive ihibk®ve the 1n1tﬁal

ayer/adhesive | ayer or a three-layer structure

| adhgg%%%%%ef' Ll 2URK/-adRe N BiaY L) PLOLE TheY & Helziilhy

er corrésponds T G-t ayers {héf than the

cyciggﬁgﬁ\éggdl,«g S USR SRG SR e ) L0524 TR Bfe

or exanp a Structar
otective filmla er/adh
LocRl R APadRBST Y &N ?57-”@?8%&: %ﬁﬁ%ﬁ% %Od B gans that
listed, As
the majority of the inorganic filler is present in the island
A. , . _
[0059]

Hereafter, the method of observation of the sea/island
structure after curing‘of the adhesive composition in the
present inveﬁtion is described.

[006C]

First, the adhesive composition is cured to a curing
reaction ratio by differential scanning calorimetry of 70% to
100%. The curing reaction ratio can be adjusted to a range of
70% to 100% by controlling the heating temperature and heating

time of the adhesive composition appropriately.
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to the adhesive sheet, the degree of cure of the
adhesive | ayer before curing, i.e., in a B stage
state may be controlled by heat treatnent. The
control of the degree of cure has an effect of
preventing excessive flow of an adhesive in adhering
the adhesive sheet to an object to be adhered, such

[0033 a wring board or an IC, and preventing foam ng

' lsed by noisture in heat curing. The thickness of
t he adhesi ve | ayer, which may be 43, sel ected, . :
oo apr AT bg Tt ot Bhon. SPESFRISET oL bt bRFGaEHa]
the elastic nmodulus and the |inear expansion

scapBenfi¢d Bt hean ggetetaanigicd @afafgﬁf%ﬁ%r%%g 507 gprount
and nore preferably 5 to 400 m [0068] The

of geoesetedehtat mf &y amelehadd 1o Wedsion 4 fsY/mg), and
particularly restricted to the extent that it can be

thepashet obeforee altad hatt of afsaryd carlhiest veriaperQ? dnddmg) ,
object to be adhered with damagi ng neither the form

andnoaltheat imgtilon reft itchéd roadHebkeveechayeern sxanpl €8) = ( (C1
thereof include filns of plastics, such as

- PP} yes1e160 pol yelkehinbunpod ¥ pigivlarel Behtiden be measured
pol yvi nyl chloride, polytetrafluoroethylene,

by RBekyyi Byl idefeumbhuonbde2opohyviuiykthibuar bgeseiko
pol yvi nyl butyral, polyvinyl acetate, polyvinyl

1ns@kaeBak s PﬁbyC@SPPWI%TMﬂ@meglrﬂpj Wi Etde, temperature
pol ymethy | nethacryl ate, and silicone rubber, filns

of ?ﬁst':“’g(# P%%E?%?ﬁggkgﬁ i QthfofO%dd}%itnr,e%t eV ltéo amount

ose a refeasing agent, such as silicone

or a.fluyorine.c ound or e W t g
of F%ﬁ?ﬁabgdwgan%n%g%e?%t$o ?%gﬁ%%e%fo%rogdéygﬁﬂﬁf%Hggng an

Al regeasagle resin. It is nore desirable that the
8P09e8€|0e filmlayer is colored. In this case, since
[Ooggither the protective filmis peeled can be checked
ual |y,

Next, as to the cured adhesive composition, a
macromolecular component is_stained by the ruthenium acid
staining technique. -A_n' ultrathin sample having a width of 100
um to 900 pm and a length of up to 100 um is cut and it is obserx‘red

by a transmission electron microscope (e.g., H-7100FA

manufactured by Hitachi, Ltd.} at an acceleration voltage of

100 kV and a magnification of 10,000 to 40,000 times. A phase

separation structure of a 5 pm-square portion arbitrarily
chosen from the resulting observation image is observed.
[0063] |

In order to identify the component forming each phase,

a model experiment is effective. For example, it is possible

39



it is possible to prevent forgetting to peel the

| ayer. [0069] In the case of having protective film

| ayers on both sides of the adhesive |ayer, when the

peeling forces of the respective 44 protective film

| ayer are F1 and F2 (F1>F2) , (F1 - F2) is preferably

5 Nn1 or nore, and nore preferably 15 Nm 1 or nore.

Bringing it into this range makes |t possible to
to ﬁ@@ﬁrmﬁ@epwaﬁécpbééefﬂﬁnﬁora§€rQfoﬁeeaFP@PoaﬁBFhEP be

stabilit Both the peeling forces and F2 are
ideﬁtéﬁéﬁéb¥y compazOHDINEE, SgﬁﬁcﬁﬁFé ﬁieﬁ@raéh?saveto

100 Nm 1. Wen being 1 Nm1 or nore, it is possible
compos pEévenexcl hdipgoteet tUEDEIERE | By d1ss ideprhified and the

exfoliating spontaneously; when being 200 Nm 1 or
strbessrei bfi anpesbieblieet coppehenhenrsiabinpg the0Zokopbnent.

t he adhesi ve sheet of the present invention, it is
foodesirable that the shear strength of the adhesive

| ayer after heating be 5 MPa or nore because if so,

del @nd nakheplbasdl yhe os6UNRSdi fohapdbinginf ahpastingeive

or reflowi ng. The shear strength is nore preferably

- compB8s MPaofar ofiEge %B@séh@aﬁﬁﬁbhem@hhiscg@ob@d@aasumed
at a rate of 0.120 mm sec at roomtenperature by

theyabﬁgafg\t%engelﬁﬁt L) Ssaﬁoé/g&w tds@n 5@% 59 d ead el (

manuf act ured by Sels in Trading Co.

an o%ﬁcié:ﬂé cggﬁéylogﬁgr 'Qﬂanagé%%c@gs%qhyesgxeame@fv@f such

Invention on a rear ace of a pattern
t ape .20 for _eval uation C n 0
as NER SR 3 Y3 AR Eécgglg Ituogtar g? ]VEBQ ﬁ?%trie% g'tlrred,
rotectlve fi | ayer is peeled and th a 2 ,
fornﬁ%@laaé?e &t ?m’ %/%f]e g .@%%raa?egh@& gnSotlution of
adhesive layer 19.b applbcatlogcgf heat and
an greeshve GﬁéEPS&BﬁB t FGnEP5A 1S 3 MPa, and 10

seconds. Subsequently, heat curing treatnment is
[00g&dried out

An example of a preferable method for producing arn
phase separation structure is provided below. <I1> A
thermoplastic resin (a), an epoxy resin (b) and, as necessary,
a curing catalyst are stirred, for'example,-at 60 to 100°C for
1 to 12 hours in the presence of a solvent. In this stage,
conditions are adiusted so that the reaction ratio of the
thermbplastic resin (a) and the epoxy resin (b) may become 5
to 50%. Subsequently, <2> a hardener (c}, an
organopolysiloxane(d)eﬂKL‘asnecessary,aicuringcatalystand
an additicnal solvent are added and stirred, for example, at

30°C for 1 to 8 hours, so that a solution of an adhesive
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at 150C for 2 hours in an air oven and the shear

strength of 45 the obtai ned sanple is neasured under

the aforenentioned conditions. [0071] The adhesive

conposi tion and the adhesive sheet of the present

invention are used suitably for (1) a substrate for

sem conductor connection to be used in mounting a

sem conductor el enment or a semni conduct or tegr at ed
compppitipnt dF §ORPANRG o r%%CE}O“.?ﬁ%%%o%ﬂ ?gesuch

asa tape automated bondi ng ( TAB) Sern
thepmepeasthg rapétand) aﬁnﬁngaﬁp6§@FYf%?Sénb gRfdPe

bondi ng (BGA) package, (2) a lead frane fixing tape
detgnninefidatnesAlERRE (LEOBNORNK|GgoeRpEateg)hepidpd & sample

bondi ng material for bonding an electronic
befoorpomeiny, S2icHndgng)seanddituarountepéngemeraped yieat of

supporting nmenber, such as a lead frane and an
a sbmgmbahfﬁgrsuppangLng4smm§Vmg0e,by4ﬁi£dbeshve@l sgehning

as a heat spreader_,(aradiator plate), a stiffeners
calarfifedkoroedentl cylatie) thadrat shifeloth Maherted gt (&) ratio

sealing material of an electronic device, (6)

(%) adh@éyyeSQﬁEV (8B} k€8b . USers $WCRhasSsAfp1 @dhesi e rkaktion,
optics, such as an adhesive for light path coupling,

a s@fpadhesi ugehoynassentl bRgaaneapki-cal tenRPaRSRt £hand
a sealing -material for LED (Light Emtting Diode),

the%ﬁm?;g!ggltggsr&ﬂqs (9f anfl & re%x‘if pBLehI @Jo}s’us%léplﬂn&slﬁare

resist, an anisotropi ¢ conductive fil

' . - t b d
o RN P, G AR e GRAEL ke ) Ao
nmat er

Thep%?‘rm]lc%lag ferag$a?$n {?‘éft&j refen oﬁ‘-d}gj%{ egaﬁﬁe”ﬂ‘i the stage <1>.

'The solids dep081tedﬁby<jry1ng the respectlve solutions before
and after the reaction under reduced pressure at 50°C or lower
are measured by differential scanning calorimeter. The
measurement conditions are an instrument DSC6200 manufactured
by Seiko Instruments Inc. (STI NanoTechnology Inc.), ét a
temperature of 25°C to 350°C, a heating rate of 10°C/min, a saﬁple
amount of about 10 mg, and.alaitrogen:gas flow of 40°C)min'using
an Al open pan.
[0066]

When the adhesive composition contains an inorganic
filler (f), the following production method is preferred in
order to make the incrganic filler (f) localized in the island
A. <1> After the incrganic filler (f) is mixed with a solvent,

ball mil}l treatment is carried out, thereby preparing a
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In particular, the adhesive conposition and the
adhesi ve sheet of the present invention can be used
particularly suitably as an insulating |ayer or
adhesive layer for a power device. [0073] A
sectional view of one enbodi nent of a BGA-type
seniconductor device in which an adhesive sheet of
res |nve s used is in Fi

A1 ReE g RPEoR Rt Dr Tt U SESTIOPPEANL (7h i Bhlppersarys
cut after an el ement nme n_a sem conduct or

a CYEhRE I e Sth as° ﬁqqeéjoﬁndstgﬁﬁe%ﬁ“f% a TYUSSERE . at
for connecting a sem conductor integrated circuit 5

60 WtHWHR adhelite laherrs. ITHO s pEsEeace péra solvent. In
connecting a sem conductor integrated circuit 5 has

thig tehgfuctcondidtiiarhage af) vakedide thathbhh miafdsl @f ratio
an insulator layer 3. This conductor pattern 4 is :

of theddwmty cesiectbngnan =ewte ddEopdds t o Sulrpaktsayal, <3>
part (e.g., a printed circuit board and a TAB tape)

a tbérmophekaie. ré@mmo&ﬁrthﬁhelsenmcomgwtible|W¢E@ﬁameepoxy

~circuit 1 and the substrate for connecting a

ressaMepndueteed ahegset £ebd Cifictukahpaee £OMGIEEHLEUC0°C for
with a bonding wire 6. A solder ball 7 is nounted to

1 tdhe eeneuct ofnpEht erdt fye ardridie icorNgeti KA uPoEd i that
bet ween the bonding wire 6 of the sem conduct or

the' LY 104 ¢l CHE L He 2Rd bR 1sBRsSEr 8 €1 Ofz )CaNAGAtd B@oxy
sem conductor integrated circuit 51is covered Wi t

resanS%B'ﬂQYI]s@ébﬂefis £90§?@§/ 47511%3544?1%1451% O o A§Hener

such as pol yi nide, po yester,

(e bo%g{gﬁgre ﬁg%ig%%ﬁggnepgﬁyd&h yca gbnlaotneal g’r? vent are
addggggﬁ&fggﬁﬁgﬁgtegoﬁl§§éﬁ81e,te£ ?b%:%%)h a%x?&?@%urs, SC
th'atra sclution of an adhesive composition is obtained. Inthis
method, both the reaction ratio of the stage.<1> and the reaction
ratio of the stage <2> are calculated by differential scanning
calorimetryjjlthesamenmnnerasjj1theabove. As to the sample
before reaction to be used for the reaction ratio measurement
~in the stage <2>, a sample is used which is cobtained at a time
when the epoxy resin {b)and the inorganic filler (f) are stirred
at 40°C or lower in the presence of arsolvent and the resin
aissolves. The sample after reacticn refers to the sample in
the stage <2>. As to the sample before reaction to be used for
the reaction ratio measurement in the stage <3>, a sample is

used which is obtained at a time when the thermoplastic resin

ta} is added to the solution obtained in <2> and stirred at 40°C

.
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cloth, a flexible insulation film having a thickness
of 10 to 125 mnade of a graphite sheet or the |ike,
or a ceramc substrate, such as alum na, zirconia,
Si C, GaN, soda glass, and quartz glass, is used
suitably. A lamnate resulting from |amnating two
nore of these also may be used. As necessary,
ch as ;h Si.S

f |
or ]qu a r%gtgﬁgg%?g pl ase a F%Ley rf% r%%%%e%&ﬁ%feras to the
d b
sampaoTEt THEF oS T gﬁ,{eﬁ%ﬁﬁgewéﬁé PRy 5Fving the

enbodi nent . of a sealln devi ce usi ng an adhesive
resghebt vef S%%tb%%ela?fori%v%ﬁ@i BhtCA E}g?n EBRQLEPDr under
integrated circuit 9 with a solder ball 11 nounted
rediiseatndr s ed TG can lavkesive nepprredbondifferential
insul ator layer 12. In addition to the sem conduct or
scahniegratietigiateui + Fheinezanryeens epnalidd ongr age the same
device in which a substrate with irregularities,
as Sbichecagdeacsitbstdrabevertth an LED |ight emtting
element or the like nounted, is sealed on an
[00BM3BuUl ation | ayer. Moreover, a conductor pattern my
also be fornmed directly on a seal ed adhesive | ayer

10rhé QQIKGL i Thesindbesiotee s8eet ool ctdenmuresent (henceforth,
invention is used 48 'suitably for, especially, a

adhégﬂr@C@h@@@ﬁtoﬁHﬁ@é rﬁ@%rﬁ@rﬂ}ﬁf&fﬁlon e sty wet uheobiject
t hereof has, on a substrate, a first conductive

thak?@é rarft a%l%@sci%dﬁ‘é&%rr hAheos At 8d LiHLUide @hposition of
hesive layer being in contact with at |east a part

the %réggnélfﬁée&@mcéﬂ&'%t 1Rt % %trolt%%%tlv% Rank Qfayer

e sem conductor integrate circui't, and a second

tha _OQQH%' VE.Layg! tﬁhﬁd& £LS 5“&%'1 er@i@ﬁ‘éﬁﬁi@ of
ayer and ?ﬁe sSem con I 'nt egra I I CUl.
protective film layer/adhesive layver or a three-layer structure
of pfotective film layer/adhesive layer/érotective film layer‘
corresponds to this. Layers cther than the adhesive layer and
the protective.film layer may be contained and, for example,
a structure of protective film layer/adhesive layerd/polyimide
film/adhesive layer/protective film layer is also listed. As
to the adhesive sheet, the degree of cure cf the adhesive }_ayér
before curing, i.e., in a B stage state may be controlled by
heat treatment. The contrrol of the degree of cure has an effect
of preventing excessive flow of an adhesive in adhering the
adhesive sheet to an object to be adhered, such as awiring boafd

or an IC, and preventing foaming caused by moisture in heat

curing. The thickness of the adhesive layer, which may be
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[0077] In Fig. 3 is depicted a sectional view of one
enbodi nrent of a surface nount el ectronic conponent
usi ng an adhesive sheet of the present invention. On
both faces of the ceramc substrate 14 is disposed
first conductive |ayers 13a, 13b, and 13c, and on
the conductive | ayer 13b, a sem conductor integrated
circuit 17 is lam nated. On the sem conductor _
selpAtegratPPTha it dEPEnadREsivg fagers AT A Bt ween
being in contact wwth a part of the sem conductor
thej ke agdeilveumrd the hieepam¥naradon caethecoengrof the
- hand, on the first conductive | ayer 13c adhesive
laybayeﬁsJ@ﬁéﬂbﬁﬂhﬂ}iﬁctbeﬁﬂg}EM cont actewbt & paalbl of5 tthe 400
conductive |ayer 13c are | am nated. Moreover, the
um.sem conductor integrated circuit 17 and the first
conductive layer 13c are connected together by a
[o0oseg¢ond conductive |ayer 16. The feature of this
structure lies in that the connection reliability is

kepthdi ghoeuepivé beimg)g¥pesedrtoradl 09ghées i hi ghnot
terrper ature condi ti on because surface connection is

parf OEARE ol ke Fecqbending. e%@én@xﬁﬂﬁkelt'gahhge peeled
sem conductor integrated circuit 49 17 is nmade of

berSE 1AM atohNE el LKE: oBnkengel %gg&elcbaap bbyecef to be

C or nore IS require For conventiona

adh?%g W n cﬁm}lggﬁ%djgrealt?xgr%gt &ﬁg ro{: %?Iln(?tgf& 09:' the

nonechan stress
nount e ecﬁron one

adngRikECa bRt o FaBPI Py thaineRe SBE uﬁ%dflggéaﬂgep%ﬁgtlcs’
d duct 16 )
SRR e Tl 1 S s comer
adhesi ve. sheet of the present invention that is

pOl&(é@WeﬁFlPﬁl%heEPéHtGEFéﬁﬂPPFQEtGHé@Pea PEhYYEBY M dene

hi gh tenperature condition, thermal .
fluoride, polyvinyl fluoride, polyvinyl butyral, polyvinyl

acetate, polyvinyl alcohol, polycarbonate, polyamide,
polyimide, polymethyl methécrylate, and silicoene rubber, films ‘
resulting frém application of coating treatment to those films
with é releasing agent, such as silicone or a fluorine compound,
or wpaperrs with those films laminated, and papers impregnated
or coated with a releasable resin. It is more desirable that
the protective film layer is colored. 1In this éase, since
whether the protective £film is peeled can be checked visually;
it is possiblie to prevent forgetting to peel the layer.
[00869]

In the case of having protective film layers on both sides

of the adhesive layer, when the peeling forces of the respective
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cyclability, and insulation reliability for such a
surface nount el ectronic conponent nmakes it possible
to get the best performance. Moreover, one of the
features of the adhesive sheet of the present
invention is that good | am nation property can be
obtai ned in a surface nount system because the
adhesi ve i S so_hi n fluidity that can

PLOtGCEdS #%Jé@iﬁgﬁﬁa}%‘sﬁ Bsdﬁéa& PR ndtionte) [bé?é]e erably
Next, exanples of the nethods for praoducing an

5 Nadhedi Pereshakfl BABCS apr ef @6k bni £° dBhpoREMtCIRi ngHRE1Ng
adhesi ve conposition of the present invention are

it gebertidedraloogulkesl )}t adtsikie sheege) Aheopatbattive film
prepared by dissol ving an adhesive conposition of

layehle pnesefiterngenthen fhalaisbtyentBitsh dgpt ireeliBy fogces
a rel easabl e polyester filmwth a bar coater, or the

Fl kEhkeF2 and phefedabrd.1 The 2y iNag” c ot tiars gareeferably 3
commonly 100 to 200C and 1 to 5 mnutes. [0081] (b)

to 10 tNRe” adhesinviee | ay ar NfOT oBdrd e (@t is poamiindteeto @revent
rel easabl e protective filmlayer nade of polyester or

theROtM &©f i ¥e Fhah 1S aveakebmidk ReelatstrEesgbhtbhasut gl when
' menti oned above, and thus an adhesi ve sheet of the

belﬂge§@'@t NRNVEIY 11Q0sd S 1 obipigeds i ghe ddigkaessnaf dtheoly.
hesive |ayer can be further increased by
q1nat|ng an adhesive | ayer twi ce or nore by

repeatlng t he nmet hod described in the above (a) In

a”"ﬁ e"ch POSR! QgLseenggws tengf pﬁzggeﬂﬁt E%@eg%ﬁ%' b%g is
OVG ) an rnsul ation mis used instea
de51ra£He QB e shégfns f%ngth of the adhesive layer after
heating be 5 MPa or more because if S0, delamination hardly

occurs in handling of é package or reflowing. The shear
strength is more preferably 10 MPa or more. The shear strength
‘can bg_mggsured at a rate of O.lZOrmm/sec at room temperature
by using a Bond Tester SS8-30WD (with a 50 kg load cell)
manufactured by Seishin Trading Co., Ltd. Specifically, after
.laminating'an.adhesive sheet of the present iﬁvention_on a rear
face of a pattern tape 20 for evaluation under a conditicn of
~130°C, 0.5 MPa an& 0.3 m/min as illustrated in Fig. 4, é
protective film layer is peeled and then a 2 mm-square silicon
wafer 18 is attached to an adhesive layer 19 by application of
heat and pressure under conditions of 130°C, 3 MPa, and 10

seconds. Subsequently, heat curing treatment is carried out

at 150°C for 2 hours in an air oven and the shear strength of
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a protective layer is further |am nated by | am nating

an adhesive |ayer on both sides of the insulation '

film After the, Ilamnation, the degree of cure of

t he adhesive | ayer nmay be controlled, for exanple,

by executing heat treatnent at 30 to 70C for 20 to

200 hours. [0082] (2) Electronic conponent (A BGA

type sem conductor apparatus (a) An electrolytic,
thec@gbe@neéuﬁampiﬁ astRPeRAEse Bprdey thy aBopppertioned

| ami nated on a tape with an adhesive for TAB under
congdhdpnsens of 130 to 170C and 0.1 to 0.5 MPa. Then,

successive heat curing treatnment at 80 to 170C is
[00Cairied out in an air 51 oven, so that a tape for

TAB with a copper foil is prepared. The copper foi

f acehofadihes 1esudmmgs 1 tapen wirtdh tdhec appers ifvgi Ishefegr of the

TAB i s subjected to photoresist filmfornation,
pre@bﬁblﬂﬁvent@éhshrétﬁbgﬂlBgltebegtfekyﬁﬂ¢ Elshbbtrate for

plating, and electrolytic gold plating, and sol der
semh €8halicEblkmdurpduct 41080 thy uekdi Namyupt oeessesmitbuductor

a substrate for sem conductor integrated circuit

elefﬁQHgQﬁt b %%rdl%oli’lroﬁﬁacrcf’ﬁdlmgQg§§ﬂ:ear&§r@:@ﬁ@u§(§@'Za wet 1ef Board
formed by using either of a subtractive

%%%%fﬂgg 2ddihi Y, a é%&?%ﬁtoﬁﬁtéa%mﬁﬂgﬂéQQRBYetype

prbc?ss htern I's by app y|ng et chi ng
eatnent_with a t :
pat%?%lcpsosﬁssandtgﬁ %ﬁeah'ﬁHgg tor AR agms

: r t.o an t.h

oonfRBE T L] el 2O LEk %Sfirsseag%&g oPae g dnden
present invention can be gﬁed) m nated artic

on- EPéBaﬁéQCByfFﬁﬁPﬁaFﬁﬁﬁ'a e@u9§8rg8pg nY Hs Fﬁ%ﬁ&nfor

| ayer to
bonding an electronic component, such as a semiconductor

element, and a supporting member, such as a lead frame and an
insulating supperting substrate, (4) adhesives, such as a heat
spreader (a radiator plate), a stiffener {a reinforcement

plate), and a shield maferial, {5) a sealing material of an
electronic device, (6) adhesives for optical use, such as an
adhesiveforcmﬁics,sucha&emzadhesiveforlightpathcoupling,
én adhesive for assembling an optical component, and a sealing
material for LED (Light-Emitting Diode), (7) various kiﬁds of
electronic materials, such as a solder resist, an anisotropic
conductive film, a copper—lined laminated board, a cover lay,
and an insulating layer between circuits. The shape and the
material of an object to be adhered are not particularly

limited.
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a nmetal plate and form ng an insulator |ayer by heat
treatnment or the |like. Exanples of the |ani nated
article to be used for this nethod include a
copper-lined material for a rigid substrate, or a
flexible print substrate and a TAB-tape. On the
other hand, in the additive process, a conductor
attern is forned on an insulator |ayer dlrectly by
[007Ject rol ess pl ati ng, electrolytlc platlng,
sputtering, etc. In either case, hig
corfoRRBRL ekt st ity ﬁ@?ﬁﬁlﬁﬁvc?ﬁp?ﬁ%ﬁﬁ%“fﬁm%Fgef%ﬁqﬁﬁfve
conductor for corrosion prevention. 52 [0084] The
sheatha§ theopuesehs MEYERALEO 60 derined PAgtacularly suitably
sem conductor integrated circuit may, as necessar _
as dmavesaleitanghébeeandrt hdhesndacltorepat@BrasPPwe Bhee -
both sides nay be connected by plating. [0085] (b)
[C0TR) the substrate for connecting a sen conduct or
integrated circuit prepared in (a) is adhered by
appl iseaitiionalofrikeato ft hecadhesidieestieett abtEfimen/gean
(1), and further a sem conductor integrated circuit
semilddRad &t Haghed by wiapf ia@akbhesofe hgatetand phesstegent
to the opposite side of the adhesive sheet. The
invadhes] ves sheet is$ dspatdaa | afimag ed Whinl @enli@ioigiudtca
sem cured state and 'the degree of cure thereof nay

int §EE§EQ£E§9FQ%1BQEEQ&EggngﬁﬁFHfiéﬁaﬁgefementjj;formed
tenperature 0 for an appropriate period

on é)seml Uf%g %%Bﬁ%?éygléy&h a§UQ§§§HSEtH¥ aaﬁéked to a

curil ng a I's carried out
s L0 5 PR S 20 i e s
with an adhesive layer 2. The substrate for connecting a
sémiconductor integrated circuit 5 has a conductor pattern 4
on one side or both sides of an insulator layer 3. This
_ conductor pattern 4 is used for connecting an electrode pad to
an external part (e.g., a printed circuit board and a TAB tape)
of a package. Moreover, the semiconductor integrated circuit
1 and the substrate for connecting a semiconductor integrated
circuit 5 are connected with a bonding wire 6. A solder ball
7 is mounted to the conductor pattern 4, and the connection
portiocn between the bonding wire 6 of the semiconductor
integrated circuit 1 and the substrate for connecting a
semiconductor integiated circuit 5 is covered with a sealing
resin 8.

[0074]
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substrate for seniconductor |ntegrated CIrCUIt
connection are connected by wire bondi ng under
conditions of 150 to 250C at about 150 kHz, and then
are sealed with resin. [0087] (d) Finally, a solder
ball is nmounted by reflow to obtain an electronic
conponent of the present invention. 53 [0088] (B)

El ect roni ¢, conponent, of surface. mountin stem _(a) . .
A S8 v SHEa o BEod | B RAISTACt AH TR EeaboRY Lride,

irregularities formed by disposing a first conductive

POlN&?é?ran&OlapgﬁﬁﬂééﬁéuéﬁéﬁlﬂﬁteﬁpgﬂéahéFFEéﬁPnﬁn one
side or both sides of a ceramc substrate, and it is

polyethened by kapprieatian &f PORYSRTRRBBPesHIR BOAYaT2date,
to 180C, thereby being batch-seal ed. The degree of

a compesdtet hetadhedi veulcayer mryxberesatr opedoakted glass
the lam nation of the adhesive sheet. The first

clotbndact leeiblayiersuigt e fidrimedtaby ngse ngh et kikess ogff 40 to
subtractive process and an additive process. [0089]

125( i Abdkeast apaitpafitEhehadhesirvehkayekepnothe ceramic
sem conductor integrated circuit and at |east part of

subkheatadhesiyyasl ayehion, theddmisd, soodunin veoliaygrasd £and
renoved by YAG car bon di oxi de gas, WV laser, or the

qua&h&egl§ggseg§eﬂkbﬁ shﬁ%ab@@rCUAtlé§1ﬁ£@£eﬂe@&lﬂi@gtﬂrom
80Cfor several hours, thereby heating the adhesive

lam1ﬁ¥%EHEQn&y%%1n$9@%95t$&%e£h§x§ﬂé 4ﬁ§ub§denﬁhiﬁgﬁessary,
subj ected to copper sputtering, tollowed by

sur% %‘ét{f)éé(’&rlngngo%h %l %Bgolygﬂgse@gﬁ%éﬁls%h%mg%g cold

processing IS carrie

plasma, physical roughening, and easy~adhesive coating
treatment, may be applied.
[0075]

In Fig. 2 is preovided a sectional view of one embodiment -
of 2 sealing device using an adhesive sheet of the present
invention. A semiconductor integrated.éircuitanithaasolder
ball 11 mounted is batch-sealed with an adhesive layer 10 on
the insulator layer 12. In addition to the semiconductor
integrated circuit 9, it can be used also for a device in which
a substrate with irregularities, such as a substrate with an
LED light emitting element or the like mounted, is sealed on
an insulation layér. Moreover, a ccnductor pattern may also
be formed directly on a sealed adhesive layer 10.

[0076]

The adhesive sheet of the present invention is used
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el ectrolytic copper plated surface to forma second
conductive |ayer, thereby obtaining an electronic

~ conmponent of the present invention. The formation of
t he second conductive layer is 54 carried out by an
addi tive process. EXAMPLES [0091] The present

|nvent|on will be described beIOM/mAth reference to
npl es, but the_ invention is not ted to thes
sua@%mf@g B or b2 5 ur & FE BpF H‘PHPﬁge TS cpRgonent .

method for preparing a sanple for evaluatlon and t he
The et higet ofe dhgneal &3S ape dcsh$beate [ Gogifrstyonductive
Preparation of pattern tape for evaluation To a tape
layeri ha averatitesdwet $ori MAR (FHAD G L (F4ige 3TNOJDEFSy e, layer
produced by Toray Industries, Inc.), a 18 gmthick
beief et ralnytdct widppert flokktwaspaahi Watidd dridet conductive
condi'tions of 140C, 0.3 MPa, and 0.3 nim nute. Then,
laybeakn@uatnlebteatnpattwolistheasemédoodtictom antagrated
oven successively at 80C for 3 hours, - at 100C for 5

cirBOUES,ardd 8kcdhAGdodudt hosinsysothhat canhapes fiore first
‘TAB with a copper foil was prepared. On the copper '

con&@bflfrécﬁaggrt BRa tgsUkkimhgohaperber iiABgwhtBdacircuit.
copper foi photoresist film formation, etching,

plst stripping, electrolytic nickel plating, and
electrolytlc gold plating were carried out. Thus, a

patf Cﬁt' ape; (05 BV #é’&td QR QAW 3ieQNbr Sd?ﬁao%%odlment
con uct patter aving a conductor w dth of

di_st ance

.o.f %Fgﬁ%?g& mT%Bﬁqee%\%% 1008%88585‘? Lg.':flI?gSaH] é(‘@?es:we sheet
of the present invention. On both faces 6f the cgramic
substrate 14 is disposed first conductive layers 13a, 13k, and
13¢, and on the conductive layer 13b, a semiconductor inte_grated
circuit 17 is laminated. On the semiconductor integrated
circuit 17, adhesive layers 15a and 15b being in contact with
a part of the semiconductor integrated circuits 17 are laminated.
On the other hand, on the first conductive layer 13c adhesive
layers, 15b and 15c being in contact with part of the conductive
layer 13c are laminated. Moreover, the semiconductor
integrated circuit 17 and the first conductive layer 13c are
connected together by a second conductive layer 16. The feature
of this structure lies in that t.he con.nectioh reliability 1is
kept high even if being exposed to a long-term high temperature
condition because surface connection is formed unlike wire

bonding. For example, if the semiconductor integrated circuit
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(2) Measurenent of storage elastic nodulus To a
gl ossy face of an electrolytic copper foil (36 m
havi ng been cl eaned in accordance with a standard
procedure of copper foil face cleaning provided in
JPCA-BMD2 was | aminated at 130C," 0.5 MPa, and 0.3
m m nut e an adhesi ve sheet (the thickness of an
adhesi ve | ayer was 200 m) from which one protective :
17 fisl melayef Hib@, Hewh peeltde lAksvher lpreréermyveetipmility
| ayer was peel ed and the residue was cured at 100C
of Pon°d dwoubre asdratjul?6€. f dfo2 drowres:tiSulzslequiert bpnding,
the copper foil was renoved entirely by etching, and
a wiee phetesposedhadhesickeclraperakadseotagehekrastipchanical
nodul us at 30C (i.e., initial elastic nodulus) was
stréRasured wundesticondhihd@nsior nel s figca foegueatyctodénic
1 Hz and a tenperature raising rate of 5C/ m nute by
compdhRe:, 2zdRaRI ecvhseeebastrecibpianalyzean. bboeeuehed
_ he adhesive layer with a copper foil |ayer after
bec%%'@gtﬁér§chﬂge&oﬁ@§ct§$@rﬁﬂﬁﬂ§UQﬂQ% CORGalHeoRS RS ted .
? In an oven of 175C for 1000 hours with the face
[00|% whi ch the adhesive | ayer was exposed disposed in
th air. Subsequently, the copper foil |ayer was
rempyed co I S
elgg ?éu%%gﬁ1§£8 X?Q%%fadhe5|véﬁﬁgﬁgfggb%§§%ggveyﬁheet of
enen e kA R T PR S R T e OnRo 28, AR sy

nam ¢ ~ Vi Scoe
anal yzer. [0094 Nbasur ment of gl ass tr nS|t|on
undegngetQNgr eﬁ“‘g}‘ R §&Wﬁ|e§a%5 eﬁ@&&ﬁ%& i 1
met hod as that described 56.in ﬁhe foregoggg%éé
cycdia®iaifias §0cr ARSIHPEA WerFeraPdle Wad o SPFE ce
the peak tenperature of a tans obtained by using

mougnSAEE t¥PEE6eFaBPPEREDY BAKPYZzEE Pahelllasko get ere Best

transition _
performance. Moreover, one of the features of the adhesive

sheet_of‘thejpiesent invention is that good lamination property
can be obtained iﬁ a surface mount system because the adhesive
layer is so high in fluidity that it can follow irregularitieé
by heat lamination.

[0079]

Next, examples of the methods for producing an adhesive
sheet and an electronic component using the adhesive
composition of the present invention are described.

[008B0]
{1) Adhesive sheet
{a) A paint prepared by dissolving an adhesive

compeosition of the present invention in a solvent is applied

50



tenperature was defined as an initial glass
“transition tenperature (Tg) Treatnent was applied in
the same manner also to a sanple heated at 175C for
1000 hours and a glass transition tenperature was
nmeasured. The rate of change of Tg is represented by
((Tg2-Tgl )/ Tgl)xI 00 (o) fromthe absol ute
tenperature (Tg') of the initial glass transitio .
to a appgerstbrle DARHCERE Cabs bR TN BEEW Y TEH toe Like,
the glass transition " tenperature of the adhesive :
and ltayeer daf ¢@r  tTHes Heatingr eandihtont are7s@rmierl1000@ to 200°C
hours. [0095] (4) Evaluation of Adhesiveness _a)_
andl hi toab mtheséve force An adhesive sheet (the
adhesi ve layer was 200 pmin thickness), from which
[00®De protective filmlayer had been peel ed, was
|l am nated to a 0.5 mmthick copper plate under
congh f i @NScheofa i3 wand dydPaorfien iranahhers laminated a
protective filmlayer of the adhesive sheet
relbaghpat edrbfetheveoppen phate wagepeel pdlyasdert be
resul ting adhesive sheet ~was |am nated to a pol yi m de
pol%bi@fiﬁt{H§$@§§§e§kg§ f&é%@ﬁ]EEX%n@tﬁgtﬁéﬁﬁﬁﬁn:mentioned
rademark) 75S, produced by Ube Industries, Ltd.)
abo?@?e n&qggk¥%9p§dﬁks'%gcsﬁ@gt éfMﬁﬁzpﬁﬁgﬁﬁﬂﬁﬂnﬁ%%kion is
reatment was carried out at 170C for 2 hours under
obt%\ilg%g?’sufhee f i%knseg\éo%‘f %g.et %?Fe§i§%@é§ef q{ahne be further

uat ion Was prepare ter slitting t

incPSLLIL S LLLTRLIL 8ot dilos8h s ULy 05,8l Yumhdta oy
cor S5 Rk 08! o2t 8 o SO & PO kS e
posgEL&gaémgggfgegérg¥K¥ﬁg method described in the above (a),
an insulation film is used instead of the polyester film and
a protective  layer is further laminated by laminating an
adhesive layer on both sides of the insulation film. After the
laminatioh, the degree of cure of the adhesive layer may be
controlled, for example, by executing heat treatment at 30 to
70°C for 20 to 200 hours.
[0082]

(2) Electronic component

(A} BGA type semiconductor apparatus

(a) An electrolytic copper foil with a thickness of 12
to 35 pm is laminated on a tape with an adhesive for TAB under

conditions of 130 to 170°C and 0.1 te 0.5 MPa. Then, successive

heat curing treatment at 80 to 170°C is carried out in an air
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To a rear face of a pattern tape for eval uation

prepared by the nmethod described in the foregoing

(1) , an adhesive sheet (the adhesive |layer was 100

min thickness), fromwhich one protective film

| ayer had been peel ed, was | am nated under condition

of 130C, 0.5 MPa, and 0.3 mm nute. Then, a pattern

tape for evaluat|o fr ch t he prot ive
ovehaysP Ot he Skl OneB i PR ARo SHd. 1 EaP TPREESC

of the pattern tape had been eel ed, was_ attached t% .
TheaCOPRPF shftlak & 359 |OéFoﬁh\%aF%FUlF§E@ WPaght Fe 4 iCowpsE foil

heat and pressure under conditions of 130C, 3 MPa,
foraRRB 105 setuiRiE: ed He® mistataf Sarkpt@ fagmgtion, etching,

conposition in which a silicon wafer 18 is | am nated
resgataspatpeing, t apectoofisrievalgieilonlatiRganand

i ntervention of an adhesive |ayer 19 as represented
elechrbilglid. gbkdtplaring, tawhtareite mas spp! ifedn e odhics 1on

sanple in an air oven at 100C for 1 hour and at 170C
by beiRaboupsccandethenriaushearsshserngtd fas semsaoeductor

As to the shear strength, a die shear strength was
int@gasyegdcakchoenmcohaspeiahuie ateparate of 0.120

nmm second by using a bond tester MODEL SS-30WD (| oad

rooeeh!l of 50 kg) manufactured by Seishin Trading Co.
Ltd. 58 [0097] (c) Long-term-adhesion durability-1 To

.a g'k‘ﬁésé(orflé‘ﬁ@tgi Ba Pe @riMid NGk €ORREY B} afe MpdiRGer of
been cl eaned i n accordance Wth a standard procedure

a s%t%geh?%et égbl:efs%sgaﬁl ﬁnéealre&%' gegcb@y PCfy, BM)2

am na 3 nimnute a
Sub%FaFﬁgE%gégéFgggff%r aé@dﬁ%s%%gﬂﬁgyer gﬂﬁgﬁ;ﬁi%ﬁghing_
e Sy OO 1 o 0 1105 19 o
by %Jﬁél['f’né rfjiemetal foil, such as a copper foll, to an insulator
layer with an insulation adhesive {the adhesive composition of
the present invention can be used) or a laminated article
prepared by laminating a prec"urso'r of an insulation layer te
~a metal plate and forming an insulator layer by heat treatment
or the like. Examples- of the laminated article to be used for
this method include a copper-lined material for a rigid
substrate, or a flexible print substrate and a TAB tape. On
the other hand, in the additive process, a conductor pattern
is formed on an insulator layer directly by electreless plating,
electrolytic plating, sputtering, etc. In either casé, highly

corrosion-resisting metal may be plated to the formed conductor

for corrosion prevention.
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operations, the sanple was observed at intervals of

50 hours until 500 hours. Wen peeling or crack of

t he adhesive | ayer developed, it was considered as

N. G (no good) Qoservation after 500 hours was

carried out at intervals of 100 hours, and

eval uation was continued until 2000 hours at nost.

_LO 098] (d) Long-term adhesion durability-2
[00B¢a4l uation was carried out in the sane manner as in

the above (c) except for changing the tenperature of

an @he then pfodur@d0oibsti8DE. L D00ONERY 1 THe? nal

cyclability To a rear face of a pattern tape for
semévahdation priepsrsded i tchd thee o e desceisbed vi.nhehe a via

foregoing (1), an adhesive sheet (the adhesive |ayer
holwasn80tpm tbntihtekrepakxct-hemiwiined onebophotédesveay be

filmlayer had been peeled, was lam nated with a rol
Conﬁgcu@gebycgmgtghgn of 130C, 0.5 MPa, and 0.3

m mnute. Then, a pattern tape for evaluation, from
[cogBhch the protective film layer of the adhesive

sheet adhered to the rear face of the pattern tape

had pheeq  pegl ed, t aghedoHnder i gONLi LERNSoRbucE
1308??3@RFg$éa%%b%%§gg%ondg ?8 a coétgd face.o? auC °F

intgiqkia%gg g@gﬁ@ﬁiﬁcgygﬁgr&@f £L. (20 fmsguare) Yhab, wasation

ene an curing of the adhesive was

i . f '
of FBhF s ERR B R St sr SRR ry S007 of Tohf A ISR

_ : _er amr_ror sur
seniQR LN 2 O L 02 CoRung 2000t (prodiesdly
app%gcggggﬁfg% %ea@ogga g?gsgggg't£Q%%9%pposite side of the
adhesive sheet. The adhesive sheet is usually laminatednwhile.
being in a semicured state and the degree of cure thereof may
be controlled by performing precuring at a temperature of 30
to 200°C fo_r an appropriate period of time after the lamination.
Subsequently, heat curing ét 120 to i80°C is carried out. The
heat curing is usually carried out in an air oven.
[0086]

(c) The semiconductor integrated circuit and the
substrate for semiconductor integrated circuit connection are
connected by wire bonding under conditions of 150 to 250°C at
about 150 kHz, and then are sealed with resin.

[0087]

(d) Finally, a solder ball is mounted by reflow to obtain.

an electronic component of the present invention.
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Thirty sanples for evaluation were prepared for each
| evel and the sanples were treated under a condition
of holding at the |lowest tenperature and the
- hi ghest tenperature of -65C to 150C for 45 m nutes,
respectively, in a heat cycle tester (Mdel PL-3,
manuf act ured by Tabai ESPEC Corp.) and thus the
[Ooggﬁelopnent of peeling was eval uated. The sanpl e was
en out at 100-cycle intervals and the devel opnent
of ] was ., eval uated py. using.an ultrasonic
der SEF BLPetREn: SvenPhien trg  WheE Ba O RAE ARy awatem
annng the 30 sanpples, the sanple wer? consj der ed as '
N. GLE{ B! gddidy S 1 By af it F oRPhAs EOnt P nlby $8 18@pnated on
. cycles, at nost. [0101] (f). Thermal cyclability after
1rrggpdagLtéemm Bif SetPeRirHbRl §155% espdacédypelayer and
foi |l /adhesive |layer |ayered article having been .
a ssubfendedted hebtdrzeadnBhtCidl GOOPTHOWISS wrakoky sides
oven of 200C by the nethod described in the above
of fc¥enasictreaatedrameerand condi tdtografechdiamy ldtcattien of
| onest tenperature and the highest tenperature of
heat 6564 ttr G at PO0 i dutseEsSe, reispeehy teling batchheealed.
appar atus described in the above (e). The sanple was
Theahsgrfared fatubdOfeyied @ dhatarmeal syeYWhery peedomigref lédearter
" adhesive -layer developed, it was considered as N G

the(nam@aed)on HO1ORE LEheknsul ahien.rethabilisy fdhductive
Di el ectric breakdown voltage To a 50-pmthick

1ayB@hRS| VEe | AYSfedas, apPlded B Mo LR alibtda6eNStaRrocess
rate Tor 10 to 20 'seconds in average in accordance

and&%ﬁ?ggg§ag§;18r&ggggl._ A dielectric breakdown
[0089]

(b) At leést part of the adhesive layer on the
semiconductor integrated circuit and at least part of the
carbon dioxide gaé, uv laser} or the like. Subsequently, the
circuit is heated at 120 to 180°C for several hours, thereby
heating the adhesive layer to cure.

[0020]

(c) The surface is entirely Subjeéted to copper
sputtering, followed by electrolytic copper plating.
Subsequently, etching processing is carried out to the
electrolytic copper plated surface to form a second conductive

layer, thereby obtaining an electronic component ¢f the present

invention. The formation of the second conductive layer is
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determ ned by dividing the voltage applied when
dielectric breakdown occurred by the thickness of
the specinmen. [0103] (b) Mgration property One
protective filmlayer of an adhesive sheet (the
t hi ckness of the adhesive |ayer was 50 n) was peel ed
of f, and the exposed adhesive |ayer was |lam nated to
a polyimde film ("UPILEX "(registered trademarKk)
car?38dprududrdaby adde tiHguBLPrress- Ltd.) under
conditions, 130C, 0.5 MPa and 0.3 mm nute. Then
anot her protective filmlayer was peel ed off and an
el ectrolytic 61 copper foil with a thickness of 18 m
EXAM@sERam nat ed under conditions of 140C, 0.3 MPa, and
0.3 m mnute. Subsequently, curing treatnent was
[ooeanried out in an air oven at 170C for 2 hours, so
that a tape with a copper foil having a conposition
of ¢RBPgreEeht/ adhestyen! ayel/ pel yestdebtil penes with
prepared. On the copper foil surface of the

refbeeHkkl 1 rLARE 1 Wt b @ ¢RPREvEREl on iBNIONERIISEAfEd Rhese
formation, etching, and resist stripping were

Exaﬁg\f}i@ﬁgda@é’%%ﬁg@{%rﬂn%aékﬁﬂﬁifﬁﬁﬁ B UahkQfkthod for

- shaped conductor pattern having a
tor_ w dt f i t :

orefnatc: e B 260 e daL B S e oAt R ey vt ion

aﬁgeara ce resulting fromapplication of a voltage
arSoP=266'Vt'o this pattern tape for 500 hours at 170C

was observed by the use of a |ight m croscope. The
[Oopgﬁgth over which mgration grew from an el ectrode

was defined as the anount of ni%ration. %9104% %C)

| nsi-at PERPRESF$PENEE DAFGETTo *4PEohBHC PSR HatT 8

face of a conb-shaped sanple for
Taatapewithenladhe81veforTAB(#7100,(type31NO—OOFS),

producedknfTorayIndustries,Inc.),§118pm—thickelectrplytic
copper foil was laminated under .conditions of 140°C, 0.3 MPa,
and 0.3 m/minng;__Then, heat curing treatment was carried out
in an air oven successifely at 80°C for 3 hours,-at iOO°C for
5 hours, and at 150°C for 5 hours, so that a tape for TAB with

a copper foil was prepared. On the copper foil face of the
resulting tape for TAB with a copper foil, photoresist film
fbrmatibn, etching, resist stripping, electrolytic nickel

plating,andelectrolyticgold;ﬁatingwerecarriedout. Thus,
a pattern'tape for evaluation having a comb-shaped conductor
pattern having a conductor width of 25 uym and a distance between

conductors of 25 um was prepared.

i00593]

55



eval uati on having a conductor width of 50 mand a
di stance between conductors of 50 mtaken froma
pattern tape for evaluation prepared by the nethod
described in the foregoing (1) , a 0. 1 mmthick
- pure copper plate wwth a 50 mthick adhesive |ayer
was | am nated at 130C and 0.1 MPa, and then heat
treatment was carried out in an air oven at 150C for
2 hour Mepyurgmentisel ofteRade e3LRETHhE BAAPLES under a
conti nuous application of 62 a voltage of 100 v in-a
t heTorohygraostiatf zate 8FCanndl 85U/RM] vl c respse anitel v alife um)
just after the application and a resistance value
hav400 thowr s lafned theaapptdamte on ke res reagarérdaerbsle of
(6) Reflow resistance To a rear face of a pattern
copbaperd DI femal walkizon ngr eparédedbynt FRCAEINGY wesdeibedted
in the foregoing (1) , an adhesive sheet (the '
at 1Bbeknesss afipan Adhesi yem)ryei: yasn 1248 a0d theet (the
~ thickness of a protective filmlayer was 38 m from
LWL ER S0 0 ' LLm-| auer 2hadyheerpeeked chasne
thlﬁghgggtgg g? %g%%?gﬁﬁ %é%gﬁPg¥% Thenpgﬁsanple for

profYalYaLi O o £ D@ 151d YEEHN R L8R Ot @6 oithell Srot dc¥ipe film
prepar ed by using a senmi conductor integrated circuit

d vaf 2 j ' '
kAT PR RS SRR AL g o
- Wt | yim ti I d d by T .
o FpRELILI £ S M0 YR (080 DT 3651 o
350C for, 1 , . d. T ' f th :
cend oS A 8 BB 8 Pt g pover

30 mm square sanpl es produced by this nethod. wer

s}

e .
a sppepapredlesticeBeRWlEveRt SUbfetted- t ol oFsfhr §LlasSTLC
control under an atnosphere of 30C, 70 %RH for 192
- modHUEs, WAk IR Pade A 66GAIEAOPRF r JRPEYUArBF § dpcauency

furnace of a maxi mum tenperature of 265C for 15 .
of $eldpmisl @ temperature.raising rate of 5°C/minute by using

a dynamic viscoelasticity analyzer. Moreover, the adhesive
layer with a copper foil layer after being cured under the
aforementioned conditions was left in an oven of 175°C for 1000
hours with the face in which the adhesive layer was exposed
disposéd in the air. Subsequently, the copper foil layer was
removedAcompletély'by'etching; and the storage elastic modulus
of an adhesive layer obtained by heating treatment under the
same conditions as above was measured by using a dynamic
viscoelasticity analyzer.
[0094]

(3) Measurement of glass transition temperature (Tg)

A sample was prepared in the same method as that described
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twi ce. Thus swell and peeling were confirmed and the
nunber of peel ed sanpl es anong the 20 sanples was
counted. [0106] (7) Phase structure observation 63
Next; as to the cured adhesive conposition, a
macr onol ecul ar conmponent was stained by the rutheni um
acid staining technique. An ultrathin sanple having
awdth of 100 mto 900 mand a |l ength of up to 100
in ghﬁmégr©®®l@®d (2%, i 20Dl erhesd tﬁﬁﬂélgﬂ§ﬁsﬁﬁﬁ§ﬁ6ﬁture was
el ectron m croscope (e.g., H 7100FA manufactured by
meaklzt-aahf roh tthe) patakahempeeheuae i oh avohtagebtof ingd @k Vsing
and a magni fication of 10, 000 to 40, 000 times. A
thephgaamisepasabkedassticiatyureadfzars rilsguatasporrdmaition
arbitrarily chosen fromthe resulting observation
tempBREEUWASwabSaeYeted B@1G7A] iReterentilabsExaapkétion
Synt hesi s of organopol ysiloxane A-1 To 120 g of
temF%EQ%b%b'kﬁﬂne Oirle 2RV L0225 appll 08U cedt By satel estiner also
nc.) was mxed 2.3 g of a 35% aqueous sulfuric acid

toe%%%ﬁ%ﬁ%?ﬁgﬂg§§a%'if9&?Eo?ﬁlﬂﬁpﬂbﬁ§§9ﬁﬂ95ujfé§§EI%HSltlon

m Xt ure was In arefrlgerator

tem %?%@h? di futed wyth +ce ryeless andhdbedr 1q is
|ze at

a tenperature of 5C or lower by the

rep%%%?BF8gm§§ 23? %ﬁﬁg/FgIFyE§QP {o e(%?andé |%§6??gge
tem%§gsg%§p é#gﬁb ER OBP Ine% 3 §x¥¥%ﬂ§ﬁt1Q§¥%%%p%rature

sequent

epi chi orohydrin in an_anou no ‘
andg By BPERE Ub &S 68 B T AT B Lot atst UG %%a%dtramtm
thereto. The m xture was heated and refluxed at

LemperR tyEer PF nR Ak 2096 byt Ws g RE “88dH im *h%l‘i Oxi T %P% at

an anmount two-fold nol ar
175°C for 1000 hours.

[0085]
(4} Evaluation of Adhesiveness

(a) Initial adhesive force

An adhesive sheet (the adhesive layer was 200 um in
thickness), from which one protective film layer had been peeled,
was laminated to a 0.5 mm~-thick copper plate under conditions
of 130°C and 1 MPa. Then, another protective film layer of the
adhesive sheet laminated to the coppér plate was peeled, and
the resulting adhesive sheet was laminated to a polyimide film
(thickness = 75 pm; "UPILEX" (registered trademark) 753,
produced by Ube Industriesh Ltd.) under conditions of 130°C and

1 MPa, and then heat treatment was carried out at 170°C for 2

hours under a pressure of 0.5 MPa, so that a sample for evaluation
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equi valent with respect to hydroxyl groups was added
dropwi se 64 over 4 hours. After the conpletion of
the dropwi se addition, heating was continued for 15
m nutes to renove water conpletely, and then
unr eact ed epi chl orohydrin was renoved by
distillation. Subsequently, toluene was added and
the crude product was dissolved_ therein,.  Afte
wasr preR? Agd salAT s Filittdriokhet BPééﬁ%ldﬁ/a%lJerﬁtJrrafc‘% édWldth
conpletely by heating to 170C and 267 Pa (2 nmHg)
of bhan, dryamspaliysideoada Aaringyrngldhh epoxy B HES w&§led
obtai ned. [0108] Reference Exanple 2 Synthesis of
to DHgarepdbyisét Xdne: a(rabd & ganopoliysitieagxand b avassion
obtained in the sane manner as in Reference Exanple
forteexcephitorimei ngspheaylumethyl silicone oil
(PDV-1625 produced by Gelest, Inc.) instead of
[oopwethyl silicone oil. [0109] Referential Exanple 3
Synt hesi s of organopol ysiloxane (A-6) Phenylsilicone
oi | (Baving: 891 epRXYrJEeHPnyas obtained in the sane
manner as in Reference Exanple 1 except for using

pheqyl sild-Gopg @i J)f(&f’%%tg;%%l} pupduesd s 1@RIteSIn prepared
Inc.) instead of nethylsilicone oil and adding

by %Pé Gl r&)ﬁhé{gg&.{]]_b%ﬁa_{h %ﬂ%‘@ére&&yh |1‘3}r SHU M eNfe P et

droxyl groups pheny di met hyl si | ane
théraé’ﬁégﬁﬁ“’ AR URE® cE0l it ot T e T gy one
PropRRER AT 115 APVERP2E P53 PESe PRSI 16T mr%%&némdef
condition of 130°Q, 0.5 MPa, and 0.3 m/minute. Then, a pattern

tape for evaluation, from which the protective film layer of
the adhesive sheet adhered to the rear face of the pattern tape

had been peeled, was attached to a 2 mm-square silicon wafer

face by application of heat and pressure under conditions of

130°C, 3 MPa, and 10 seconds. The resulting sample has a

composition in which a siliconwafer 18 is laminated on a pattern
tape 2C for evaluation with an intervention of an adhesive layer
719 as iepresented in Fig. 4. I—Iéat curing treatment was applied
to this sample in an air oven at 100°C for 1 hour and at 170°C
for 2 hours, and then a shear strength was measured. As to the
shear strength, a die shear strength was measured at room
temperature at a rate of 0.120 mm/second by using a bond tester
MODEIL, SS-30WD (load cell of 50 kg) manufactured by Seishin

Trading Co., Ltd.
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...[0038]

conpl ex (produced by Celest, Inc.), and
1, 3-di vi nyl tetranet hyl di sil oxane were added so that
t he anmbunt of each woul d becone 200 ppm obt ai ni ng
or ganopol ysil oxane S in which all the unreacted
hydr oxyl groups were al kyl-nodi fied. [0110] A
product resulting from m xi ng the organopol ysi | oxane
A-5 obtained in Reference Exanple 2 and the ,
[008rdanopol ysil oxane S in a weight ratio of 1:2 was
named or ganopol ysil oxane A-6. [0111] Referentia
Exanpl elangyherespsheriagr JrrePiéstn—B-4 A sol ution
obt ai ned by di ssolving 0.025 g of
azobpsk sobusyy ofice 9% 4 ) -P guofthistkueseprds Paddedhaving
dropwi se under a nitrogen gas flow to a reaction
beegot ¢ anad abt acneddbycedv ssolarishgn8adg wrofedubatof copper
net hacrylate , 10.6 g of acrylonitrile, 0.90 g of

foidl Edslyh ARt Hagrnd vl dad aRTELA-8M@ Rhs laminated at 130°C,
ganmma- nmer capt opropyl tri nethoxysil ane as a chain

0.5tMmNskal 0 aPRfhinot8. #9200 mi-tlol tleadheandcal 4 @ACT if@rming
was carried out at 90C for 8 hours, so that acrylic

a cbRpbBiBidnwas ehtaiBeger [B11Z2knRetianential 1Eyamml erhen,
Synthesis of acrylic resin B-5 Acrylic resin B-5 was

cﬁr?ﬁgajwﬁgdc ¥¥£§éré’ﬁ{‘9at‘ég£a%f‘|&’: f}%”?c hQRErLLONS ASoec for 2

se of Referenti al except for changl ng

nosf 83 R o s L e B2yt nedie g the
opBERILHE B B a ML A BRLY I R AP Pl
ancF! SD5TAb Bl OB oL SUSEPLI 8L LhaTBIng. e ST
developed, it was considered as N.G. (no good). Observation
after 550 hours was carried ouf at intervals of 100 hours, and
evaluation was continued until 2000 hours at most.
(d) Long-term adhesion durability;2
Fvaluation was carried out in the same manner as in the
.above (c) except for changing the temperature of an air oven
from 200°C to 180°C.
[G099]

(e) Thermal cyclability

To a rear face of a pattern tape for evaluation prepared
by the method described in the foregoing (1), an adhesive sheet
(the adhesive layer was 50 pm in fhickness), from which ocne

protective film layer had been peeled, was laminated with a roll
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[0114] Referential Exanple 7 Acrylic resin B-7
Acrylic resin B-7 was obtained by carrying out the
same operations as those of Referential Exanple 4
except for not wusing glycidyl nethacrylate. [0115]
Referential Exanple 8 Acrylic resin B-8 Acrylic resin
B-8 was obtai ned by carrying out the sane operations
as those of Referential Exanple 4 except for changing
undéhecamdimt owfo gyl Y@yl Onbt MBar yhat 0 £F gmMigL.io0-qy t dhen, a
0.40 g. f0116] Referential Exanple 9 Acrylic resin
patBeOnAcayti foresvalBafinns Obpai whdchytearpyphgebiyve film
the sane operations as those of Referential Exanple
laydrextephef athehangi aByeethedhroadt tof tykycedyl face of the
met hacrylate from0.90 g to 0.54 g. [0117]
patBeterenid aladBsaanlgedD=Acnydd atreshadBilde Acroyldicions of
- resin B-10 was obtai ned by carrying out the sane

1309PeRAbANS AP 10hesecRfisRef ar epht ak fxanplrea 4 €%GRPE wafer
for changing the anount of glycidyl nethacryl ate

(duﬁﬁ?nhgfgg,QZEOmﬁ—zaugre)[QE&%]wéz Dekahks eb Lheic. The

or ganopol ysi | oxanes and the thernoplastic resins

ou 5 0 SRR BT 8, CHPATRRL 8, B an
at ﬂ%&%ﬁﬁ%%fﬁ%ﬁﬁ?ggﬁg éﬁhgﬁgﬁgfég%ﬁg$gﬁrﬁ%gcghgggkeg&@%ﬂich
was coated with a polyimide coating agent (produced by Toray
Industries, Inc.: SP341), which was then cured at 350°C for 1
hour, was used. |

[0100]

Thirty samples for evaluation were prepared for each
level and the samples were treated under a condition of holding
at the lowest temperature and the highest temperature of -65°C
to 150°C for 45 minutes, respectively, in a heat cycle tester
(Model PL-3, manufactured by Tabal ESPEC Corp.) and thus the
development of peeling was evaluated. The sample was taken out
at 100-cycle intervals and the development'of peeling was
evaluated by using an ultrasonic defect detector. When peeling
was found in any one among the 30 samples, the samples were
considered as N.G. (nd good). Evaluation was continued to 1800
cycles, at most. |
[0101]

(f) Thermal cyclability after a long-term adhesion
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bi functional group Kind Content ( S by weight)

(nolar ratio) (not r ratio) A-1 “See Referentia

Exanpl e 1 Epoxy group 5 70/30 0/100 A-2 KR9210,

produced by Shin-Etsu Chem cal Co., Ltd. Methoxy

group 15 50/50 50/50 A-3 05212, produced by

Shin-Eton Chem cal Co., Ltd. Silanol group 5 50/50

50/50 A-4 :XR152, produced by Shin-Etcu Chem ca
durgpilittdtestl anol group 5- 30/ 70 50/50 A-5 :See

Ref erential Exanple 2 Epoxy group 5 70/30 50/50 A- 6

SeeARefrrantvall /EXBRpLEe3L Epok\l ayedRs 3T rdrade ooyl been

A-7 XR216, produced by Shin-Etsu Chem cal Co., Ltd.
subSkkapdl tghedn GrdD0h6h @505 0 AteurG342 164 r prastucéd 00°C

by Shin-Etsu Chem cal Co., Ltd. Meehoxy group 36
by bOE50eb0H80deAcPiBAG 1Dy pPredchived: bic) ow Camuatgdionalpr a

Co., Ltd. None 0 0/100 25/75 -10 10Mb-VO05, produced
conby t@ehest ,hdntingVanythgrioneS @eide retb@e andihe highest

M 5- 031, produced by Celest, Inc. Sod group 5 0/100
tem%%%ggurboé§0165ﬁqﬁgl?5@%:E%QlQOZmlﬂﬁ%%ﬁﬁﬂﬁééﬁédtfvél , in

- Name Functional group Tg Mol ecul ar weight Kin

thecgﬁng%tGEQQEQErﬁg%dBi% tﬁ53§%6wepr@@UCG@hQYSJﬁﬁDQ was
Hydroxyl group 0.19 1,300,000 B-2 .SG P3,

obsgggggd%gEEMgugg%_ 1§P§g5§¥s CQWH@H%QQ%ﬁJﬁH@@QﬂQe%%hg%lve

I 708-6, produced by Nagase Chente
’O E- i) Q0 .
layﬁef%ev%%rggéy 1Qr%ﬂ8 ggkéld%r%gpag . cE Q %?%009600

erent POXYy group-1.6 -30
[01?23 See Referentlal Exanpl e 5 Epoxy group 2.3 -30
OO 000 R-6 See Referential Exanple 6 Epoxy group
- -30 1,100, 000 7.She Referential Exanple 7
Noné5® Igﬁuiaiéﬁnoéﬁllgbélégg Ref erential Exanple 8
Epoxy rouE 7 -30 1,100, 009 E-9 ; See Referenti al
Exaﬁﬁl Dge Sﬁﬁylﬁrsﬁﬁaédgyn 36'12#60, 000 R-10 ! Can
Ref efential Exanple 10 Epoxy group 3.2 -30 1,100,000
[01Z0]a 50-um thick adhesive layer was applled.a voltage at
a constant rate for 10 to 20 seconds in average in accordance
with JIS C2110 (199%4). A dielectric breakdown voltage was
determined by dividing the voltage applied when dielectric
breakdown occurred by the thickness of the specimen.
[0103]
(b} Migration property
One protective film layer of an adhesive sheet (the
thickness of the adhesive layer was 50 um) was peeled off, and
the exposed adhesive layer was laminated to a polyimide film
("UPILEX " (registered trademark) 755 produced by Ube Industries,
Ltd.) under conditions, 130°C, 0.5 MPa and 0.3 m/minute. Then

another protective film layer was peeled off and an electrolytic
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Exanple 1 . A thernoplastic resin, an epoxy resin, a

har dener, an organopol ysil oxane, and a curing

catal yst were added to a m xed solvent of nethyl

et hyl ketone/toluene = 2/1 (weight ratio) so that

the resin conposition ratio m ght becone that

provided in Table 3 and the solid content m ght -

‘beconme 20% by wei ght, and 68 those were stirred and
coppexedoal 30€h sothhaknansadhiedBvpm wakulbohnabsd under

produced. The adhesive solution was applied with a
conBatieqatef 11oeg, 38. pmuahi akdpol yet/milrene. Subsequently,

terephthalate film ("Filnmbyna" (registered
cur&ﬁ?d%@é&&@@ Produsedi by Fufi t®rin 4ogyevdo.at UL for

a silicone rel ease agent so that a necessary

2 héliYs ! RiLkRasss waigadwbenps etbiged: rand havives adebagosti tion
150C for 4 minutes. A protective filmlayer was then

of é@éﬁé‘&?tf%q,l/aaﬁe*s%te @a&y@ﬂ};%&yﬁnﬁa@&tll@f whBiese. On

I nventi on was produce reover a storage elastic

%éﬂ@fo?l@ J,[e{ @E%Hé PBsu i ETRGHAIH @ith a copper foil,

si'veness Insulation reliability were
iMeywere

I d b é@f%g
pho%V% gﬁ%lvéll?&%? g%gggéi ?ﬁﬁﬁﬁ%hggF€28§EgE£ pro&ﬁced
t d h
con e B EC ORI 08, FEr PP B Orins

ace of tern ta for evaluatlon

compRg ABEAOIORRLEF T Bt P TR g ] Chrtir Y of 200
conditions of 130C and 0.1 Mra. Subse uently, the

pm R a.qiwéamt:ﬁeb%w\%%n@%%%¥O%§%€g1%&fﬂaw&saﬁrﬁeafed
with an al umi num el ectrode pad was attached to the

Theapfietss Vo ARBRAT e ABPFILEARPoht & AmEatl Sard Py BSsveLtage
under conditions of 170C and 0.3 MPa. Next, heat

of 2P Vngo ttidat pehtewast aee fioedd dUthcAtr 150G 7 F6rwaes lebgegved
in an oven. Subsequently, a 25-pmgold wre was

by the use of a light microscope. The length over which

migration grew from an electrode was defined as the amcunt of

migration. . . e
[01041]

(c) Insulation resistance value

To a conductor patter face df a comb-shaped sample for
evaluation having a conductor width of 50 pm and a distance
between conductors of 50 pm taken from a pattern tape for
evaluation prepared by the method described in the foregoing
(1),51OflmmuthickpurecopperplatewitheaSOpm—thickadhesive
layerWas1aminabaiat130°Cand(L].MPa,andthenheattreatment
was cafried out in an air oven at 150°C for 2 hours. By the

use of the resulting sample, under a continuous application of
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bonded to this at 180C, 110 kHz. Furthernore, the
resulting itemwas sealed with a liquid sealing
resin ("Chipcoat" 8118 produced by Nam cs Corp.)
Finally, a solder ball was nmounted 69 to prepare a
sem conduct or apparatus with the structure of Fig.
1. [0123] Exanples 2 to 25, Conparative Exanples 1
to 5 Adhesive sheets were produced and e%%luat

es
2 vohpagans! Hahrerins (MHBAMNE S Bodh 10° FropaPrRY:

adhesive solutions so that the resin conposition,
resiatppsepyatidetish Adted e APPIE GRlgID BEDrodhEsGEACe
- [0124] Conmparative exanple 6 A vinyl
valgeodplchbatapnphigesi FRReaPPVECYO5OPr YatBeBEBy U EEL est |
Inc.) and a hydrosilyl group-containing silane
[O1QBEMS- 031 produced by Celest, Inc.) were mxed so
that the equivalent ratio mght becone 1, and then
pl atéhurei]l8wdresnytadcd, 3, 3-tetranet hyl - di si l'oxane
conpl ex (produced by Gelest, Inc.) and
1, 3rdiaireylrt ehcanet hy bdicsielroxaapeves e caddeth tsiot batpared
the contents thereof m ght becone 200 ppm
by teSpeehoveliyscAlbed irnghtatdorgoime (1gsubtiathesive sheet
adhesi ve solution was applied to a 38-mthick
(th%’éﬁ/ﬁ;&ﬁé’é@ Jd b {rogused Ry M hgubi phi sLheMLahickness
orp.) so that a filmwth a needed dry thickness
' for ' t f 1 ] :
of {ERlratd Fhon Berierh 2 om e TS g #tdorive
.,adhesi ve sheet was produce i [ r{ ed
ST T Shn Ranner 48 P E A aE5 AR Hwea.
The%hae s%?‘n%vlee_ r%%r%t é@gfgagggﬁ%i&?% structure depicted in Fig.

4 was prepared by using a semiconductor integrated circuit
(dummy wafer, 20 mm on each side) likened to an IC. A silicon

wafer a mirror surface of which was coated with a polyimide

coating layer (produced by Toray Industries, Inc.:_SP341),

which was then cured at 350°C for 1 hour, was used. The curing
of the adhesive was carried out at 150°C for 2 hours. Twenty
30 mm-square samples produced by this method were prepared for
each level, subijected to moisture control under an atmosphere
. of 30°C, 70 %RH for 192 hours, and made pass through an infrared
reflow furnace of a maximum temperature of 265°C for 15 seconds
twice. Thus swell and peeling were confirmed and the number
of peeled samples among the 20 samples was counted.

[0106]

(7) Phase structure observation
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70 [0125] The evaluation results in the Exanples and
the Conparative Exanples are provided in Tables 3 to
6. The Exanples and Conparative Exanpl es provided
above showed that since the adhesive conposition for
el ectroni c conponents of the present invention had
excel | ent adhesion durability al so under high
tenperature conditions over a |ong period of tineg,
excElentz st et malle el biadhsp Idtd I Sits@rat i%n
reliability, it could increase the reliability of a
ma c1yumm kondurst ororappEent U3 s usiaged by (ﬁﬁ%]rut[l'ir%rb}@ Feid
Exanple 1 2 3 456 1| Thernoplastic resin (a) Eppec
stainivey tlichgicue.2 BrluBethB BagrEechhvhey & oriddd of 100
(parts by weight) 100 300 100 100 100 100 100 L-r

um t BRIy phesidla (ngiper Jg 0e:1 0 ma «AEGNID 204001 i62@bserved
ECCN1025 ECCN102S ECCN1022 0001023 E0001023 i line: ¢

by @rtsarhynied gt )e Blctdiod fnBdr@dodsy (. g Harilehed 0 (%)
Upper line: klndat (p -0(002400 E1002404 0614400

man P42 44 Q0P 1240010 12400 @@08A448celevetibhnesltage of
content (parts by weight) 50 10 50 10 50 50 50

100 %ﬁ@ﬂepglﬂ@ﬂpﬁmi&ﬁ JPRer obiones 44, b At3mds3 Aadohase
er 1ine; content (parts by wei ght)

Sep?lﬁéioo dgféggf%iggé% é%gfggﬂ%ég (%§Ee| ﬁ%%e rily

cho Contgr m (tﬁ‘% t§ QX hclt:}gjs%x?’atg 5 cge l‘?’pl\rQslzostér\peé.

ans transition

[Olégfperature,(Tg) After 71 CxlOOO 6 treatment (''C) 46
45 63 74 43 '45 Rate O change (4.) 13.5 14.5 14.0

(i e Fé%a%éto 708, 8125t £ SPAL 8.1 L1 lane

A-1

To 120 g.of methylsilicone oil (EDV~0325, produced by
Gelest, Inc.) was mixed 2.3 g of a 35% agueous sulfuric acid
solution under nitrogen at room temperature for 9 hours. The
mixture was left in a refrigerator overnight, diluted with ice
water, and then neutralized at a temperature of 5°C or lower
by the addition of an agueous sodium hydroxide sclution. The
mixture was extracted fully with ether and distilled after
drving, so that methylsilicone oil haviﬁg'a hydroxyl group was
obtained. Subsequently, epichlorchydrin in an amount 10-fold
molaxr equivaleﬁt based,on.hydroxyl groups was added thereto.
The mixture was heated and refluxed at 120°C with stirring and
40% by weight sodium hydroxide in an amount two-fold molar

eguivalent with respect to hydroxyl groups was added dropwise

64



After 170" Cx1000 h t tnment (Ms) 46 49 42 76 142 45

61 estvene ss Initial adhesive force (N (r)1 16 16 17

13 19 17 13 Long-tens adhesion durability-1 (h) 1300

1050 1200 1300 1100 1500 1300 Thenal cyclability

(cycl es) 1500 1500 1100 1000 700 1400 1400 rmal

ryclabil ity after |ong-term adhesaOn dueability 350

300 300 250 200 350 100 g"t,lnsu atio reILabiIit% I,
ove I dHIF o t A6ESEKVIPS) COBP b6 B8R 125 U5 CgSTEG o9 28t fion,
- no.gretion 11wl 10 5 5 <5 <5 5 5 60CNL025: Cresol
heagpP e E9pelepesty arek AiFHSGECER T ONPoFoE Eay ARG ctely

Co.. Ltd. 0012400: p-test-no type novolac resin. .
andgrhrdweede byt Sh e lgaesIvirdn s repeged ipdistillation.

2-Ethyl i m dacole [0127] [Table 4] 71 0000010 12 13
Subg@qubntIkier bophens whe edded @al UbhperrhdmeprkindtF8as

5-6 H6 k-6 B-6 6-6 5-6 0-6 er line: ct (belle by
diseeightl)tHeteit00 RAQck00ehO0idg GalA0by . polratisim, (bluene
_ paper line: kntlen E 001025 00 D2 01ML02 00001025
was00AS £084026 SHOGORB At Lngred 1 meC antd XPARPES(Dymig) ,
wei ght) 37 37 37 37 37 37 37 azdener Id Uper I|ink:

so khBe £r88R0c860¥2900x6949001C0A2909 82048900 8rip263ds
r- line: ¢t (parts by wight) 50 L. 50 50 50 C 5000 O
obt29ne@ ganopol ysi |l oxane () Upper line: kind A-9 A-5
- A-A-7 AAB A9 A7 ec 1100: ct (parts by eight) 00
[Olégg 100 100 10, lon 100 3ng c alyst Uer line: knd en
12 2EZ 2EZ 2EZ E Len- |llad t (pa s by weight) .11

'gég%%f%ﬁgggagEQagpfe Ei§§ﬁt£egﬂgtgflo£§%ngﬁoi9s§légane
{A-5)

'Organopolysiloxane A-5 was obtéined in the same manner
as in Reference Example 1 except for using phenylmethylsilicone
oil‘(PDV—1625 produced by Gelest, Inc.) instead of
methylsilicone oil. |
[0109]

Referential Example 3 Synthesis of organopolysiloxane
{A-0)

Phenvylsilicone oil having'an_epoxy group>was-obtained in
the same manner as in Refe;ence Example 1 except for using
phenylsilicone oil {PDS-9931 produced by Gelest, Inc.} instead
of methylsilicone 0il and adding epiéhlorohydrin in an amount
equimolar equivalent to hydroxyl groups. Theq,
phenyldimethylsilane (SIP6729 produced by Gelest, Inc.) having

hydrosilyl groups in an amount eguimolar to unreacted hydroxyl
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tkidy e.. It. ild) After 175Cx13D0 h t (21 59 20 69
52 63 35 Late of change 11.h 181 C 8.3 1136 13.9 12.5
13.. 9.9 12.1 tx ge elastic mednlns 1 (MPs) 15 7 21
34 2L 0.05 91 Atecal75Cxr000 h at 111001 52 68 05
72 06 |d~ 9s-000 ial aahesive orce IN(r)) 22 16 16
15 23 21 14..5 20 Long- tern1at|he Slon dsrability-|I
(h) 1300 2000 1500 1200 é4g O 19 g iT 000

groypﬁabpﬂaF9nT§0é $286V1680~ 600 6am?§ YabP Pty *aie
after 11.9-term aa52;:0on dacsbiltt 300 500 300 250

compsex3(predncegorys6el§Fht r 6D r &Fi aBFI i ty eakt | cvn
voltage (rV/wal 103 70 100 108 115 58 138 t |If

1, 3nfgranyonetpareshyddésiésxapeserpdded s thpesgle amount
no00100 typk epoxy cesrn ptedu..l by U ppen Kayak,

of €ch wodldiedadd 00 h-rrort o@tuatw@g/ onsdf@m@@éws,l\loxane S
novol ac resin proddadd by 0040:9 Hi ghpol yaer Co.

in whikh 8104282 un€eaconddmgdt @<l gpoupstwdBts Bﬂtfwl/-modified-
phenol 01001 10111 produced by 5 owe Hi ghpol yner Co.

[01hbd. 2EZ: 2-Ethyj00datole [0128] [Table 5] OxeOplk
16 17 18 19 20 21 22 23 The=op" astir resin |a) '
UpperpA880:+ kidih Br Hhd -6 dn nikih P+he0ofgBn8pbOPsL loxane
line: c ent (parts by xeightl 100 100 ion 100 100 100

A-5100: £00XY 1QeR0P: LB} e eimdide ankitik 009182p0090102%ane
00001025 000: 01025 EQLI 1025 01025 90001025 EOCLLO25

L LPALISHOY- Y€1 136 LA 303K 3holkandoxble a-6.
5 ih §hE It errkf? nk:~ Ki'hg sEEk srbertboabingdex
01ég 1636 0036 636 00001 626 ikkLkLa 1636 Lbard Iine:

tent (pert by fight( 50 10 51 L. “50 50 50 11

S L, M ST
100 100 90. 20 - 0 t :
5,080 S St o Mo

Xei 0.3 0.30.3QL0.3,0.30.30.3
azoblslso%utyronltrlle in g of toluene was added dropwise

under a nitrogen gas flow to a reaction sclution cobtained by
dlSSOlVlng 5.69 g of n-butyl methacrylate, 10.6 g of
acrylonitrile, 0.90 g of glycidyl methacrylate, and 0.784 g of
gamma—mercaptopropy;trimethoxysilane as a chain transfer
agent in 8.49 g of toluene, and a reaction was carried cut at
90°C for 8 hours, so that acrylic resin B-4 was obtained.
[0112]

Referential Example 5 Synthesis of acrylic resin B-5

Acrylic resin B-5 was obtained by carrying out the same
operations as those of Referential Example 4 except for changing
the amount of glycidyl methacrylate from 0.90 g to 1.4 g.

[0113]

66



QG her additive Uer line: klndn OT2 HOB - - - - -
retinal L-I (parts by weight) 0.5 0.5 01000 t ans) 00
on Initial (C)19 19 29 39 L le 18 etahce (in) After
1750x1000 h 0000000510 (' C) 59 50 52 65 00" 36 98 59
00 change (8) 12.0 10.6 11.3 12.3 15.0 11.8 12.9 21
rage elastic mallas | al dill) 91 40 40 15 6

A“l%%%gsoxé R0 TR ET ot SENGFba 1 of caoFIT T8eEn o0

19.8 19 21 23 17
s Rerr s 2 Mdooareon rats i BE P atR na gyt the same

Thermal cyc] abili 900 on,end 10 0 1500 130D, 7
operfz\t1069a~°~a%%@%wfa%%%r%ﬁbaf ”@860“86&6&5% ¢hpnging
250 250 210 r.0 250 350 300 300 elation x010 abl Ii
thet gmountags gkyrheylimgthaoryietsgizom 9340 grto 0.14 g.
~a3lration ((00) c5 <5 <5 5 10 5 <5 90001025: Cr05o0l
[01héVol a type kpoxy ream roauced by Nppon kayak. CO,
Lt.. 0091636: p-tort-BU typecnovol ac 09010 prodOced
by Bhbdemehi ghpokyaepl€l/ , Atrdlic202si2-Bt-Ryl i m aat ol e
CTx: 1,2,3.. ... trracolt HOOP: z-xyatoxy-9-n-olt
nxybhenal hphtewin H-0128)s pbabliee6] b¥2c&xanpha @npdate same
0x00510 24 25 3t 5 6 taopla5 tic red rn (al tippet

| opekhbeonki B8 Bhd8eBo6 ReBe2eBt2a3- FxBmfle &t ekichpt €ort not
| parts by seight) 100 100 100 100 100 100 epnny iesrn

u31ﬁgng%g@$ayhlﬁ@th5bﬂ 130801025 50001020 E"rc1023
001022 FACrcl1020 - t line: e ml6 t (patty

[0o1P¥ysoigne) 37 3] 17 " 31 37 400 -

Referential Example 8 Acfylic resin B-8

_Acrylic resin B—8'waé obtained by car:ying out the séme
operations as those of Referentiql Example 4 except_for changing
the amount éf_glycidyl methacrylate from 0.90 g to 0.40 g.

Referential Example 9 Acrylic resin B-9

Acrylic resin B-9 was obtained by carrying out the same
operations as those of Referential Example 4 except for changing
the amount of glycidyl methacrylate from 0.90 g to 0.54 g.
[0117]

Referential Example 10 Acrylic resin B-10

Acrylic resin B-10 was obtained by carrying out the same
- operations as those of Referential Example 4 except for changing
the amount of glycidyl methacrylate from 0.90 g to 1.72 g.

[0118]
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ener (c] per lion: kind C002 400 6091636 C011636

6EN1030 - 61042 top 50 i lion: ¢ en A-3 t )p0100 by
sel96t) C 50 36 50.50 50 30 nopol ysilarane )d) toppet..
line: kintl A3 A] - - - A3 A-10/A-11 r lion:

0010041 (parts by ueignt) 203 100 0.1 21 ing ne ol yot
ypper lion: t id 202 202 2EE 282 2EE 205 t boend t
line: o¢ot Parts by selqptl 0
i el DEEF118 Qh BN P BHRIRES W&ﬁ%ﬁ%?’?@lt% ngrmop astic
175011000 n t t 1C) 91 39 0 140 122 1 4.]
resgpgstFedntipn Jr@ﬁp%cstszee@%mﬁ(loq%@ndléiompfl@;@tulme %&ﬁmales
force (NNaO Il125 sag-team duxability-1 (k) 000 2000
aresprafadedyéh aAbPLesyl360d1800 fter 1000- cm aan00lo
alts ee kaoeo so 150 page Ik1'/m ration a5 10< eO
[011020: C sol nnvolac t le epoxy roes reanced by N ppon
xayaen Co., Ltd. 0012400. p-taresu typo novol ac testa
[Tapi@ndéd by sores Bignpoiynet Co., Ltd. Cl1NL636:
. p-taro-GOs type no-lac 10010 produced by snow
e B QNRQLYIORE £ Ltd.  2E2: 2- BCOyl i edda0010 [ 0130]
e EXANPI €5 26 10 32 AONESTVE SHERl S..Wel € [ oaieeiangr s =u"
eval.uated in the sane [TTTARREl @G- R EXRNPRLL <l X o8P keric:
1 feorteprebraliing adhesive sotutdiadns <o that #He resi

n-2 :KRQZlm;loduc?d‘py Shln—Etsu Cheg.\:al Ca Ltd.._ Methpzy group - 15 - -1 5&/50 50/50
p-z RIMTHMRL LR AL OSSR OV LU T Fabt 5o 1 T Ublho C 50/50
i PROLUGEd v alUatd, 08 [ eseh =Sy dr € _pr-ovi ded #n_labl e,
b ROEeede BFap| o 7] 73 adplEer 28 Bxanplie 2] lexiiple 287
a-& :&ee Refex:em:#.al ﬁ:.ap?}% 3 g Epoxy group 5 a 70/30r’ ag/10

- exanple e d=ranpte 38 ample, 3t exanpte 2w Upper—%
ho FERe el RE--ERet-rmpl aelll Brdvoar g H 23B- 2 - Tsosks- 1] 13050730

p-s i PQrr@eedby poppraing foragie-niast _dont-EhRit 't d hy Qo anl 1007
n-10 51§~13—v05 pro%cfd by GeJ@st Inc. L -] T iny) grqup “:A"f:'a =y P Yos186 - | o - o/100
11 A0S, dreolda oy JIEL, }lnc UIJIJCI I TTTCsin K T1 OUA s G/100 0/100
[0120]
[Table 2]
Table 2. Thermoplastic resin (a)
Name Functional group Tg Molecular weight:
Kind Content (eq/kg) {°C)
IB-l JEF3677, produced by Tohpe Corp. Hydroxyl group 0.18 1,300,000
E-2 15G-D3, produced by Nagase ChemteX, Corp. Epoxy group 0.21 15 850,000
B-3 !5G-708-6, produced by Nagase ChemteX, Corp. Carboxyl group 0.14 -5 500,000
BE—d :See Referential Ezxample 4 Epoxy group 1.6 =20 1,100,600
B-5 rSee Referential Example 5 Epoxy group 2.3 -30 1,100,000
B-6 |See Referential Example 6 Epoxy group 0.25 © =30 1,100,000
B-7 ISee Referemtial Example 7 Hone 0 =30 1,100,000
B-8 :See Referential Example 8 EpoRy group' - 0.7 =306 1,100,000
-9 .See Referential Example 9 Epozy group .95 -30 1,100,000
B-10 !See Referential Ezample 10 : Epoxy group 3.2 =30 1,100,000

[0121]
Example 1

A thermoplastic resin, an epoxy resin, a hardener, an
organopolysiloxane, and a curing catalyst were added to a mixed
solvent of methyl ethyl ketone/toluene = 2/1 {welght ratio) so
that the resin composition ratio might become that provided in

Table 3 and the solid content might become 20% by weight, and
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n-2023 -1022 A - 1110 x-l1ozs a".-1020 EQCrc-10 2S
NOCN- 1823 Epoxy -lle )b) t line: content pa[ts by
100 31.3 109 e3.6 53. 0 100 e9ht) t line: kind 14

H g ou ine al27Sb 012] 80 P32780 932700 CNML282 ar dent
(c) : content (ports by 3 H9htl 9 3 50 3.6 50 1.8
32:0 1.8 50 Og anopol...... ane Upper ine: ko {e A-3
A-3 A-3 A3 A3 A3 A3 Z (d)_A t (Pelts by,

thosggweze $88rrsd 2nd 1osed3st &P° %we%m Tt 3n adyesive

lee Try All Tee 1ing catalyse t line: content (peers

solpyionovgs prpdpceds 5Taengiesiye FodifEen YepetPHlifg with

Tina s-en uvl- - ethyl- - _s-Methy ei |- - - rcyclic
a bar .cartiet itona 36nwenth{pagtsl wytintistre dedenhdadpte film
.ght) 8.6 n 31.7 s 9-3e 6.1 T11 6.1 1 6.1 8.6
"Fy®mp§narlmrebnﬁdeﬁéd4tredgmamkd G prefus@dChy4Zug imori
[ Iine: Content (pat[' by (1 ei9h[1 93.9 593.9

,Kogga 90 | nLtdoh ¢€Crh35 #0lieoch@ 9@leZempegpatnecliiiag) a

f 15 Cx 108 ht [ C 80 16 39 41 37 89 14.1 art.
necB9s&rengey k)i ddhesh 2olQd2o8.SrddidPed, and it was dried at

150°C for 4 minutes. A protective film layer was then laminated,

so that an adhesive sheet of the present invention was produced.
Moreover, a storage elastic modulus, a glass transition

temperature, adhesiveness, and insulation reliability were

‘evaluated by the methods described above.

[0122]

The protective £film layer of the adhesive sheet produced
by the above-mentioned method was peeled and the resuliting
adhesive sheet was laminated to a rear face of a pattern tape
for evaluation prepared by the method described in the foregoing
(1} under conditions of 130°C and 0.1 MPa. Subsequently, the
PET film of the adhesive sheet was peeled and an IC with an
aluminum electrgde pad was attached to thé adhesive layer by
application of heat and pressure under conditions of 170°C and
0.3 MPa. Next, heat curing treatment was carried out at 150°C
for 2 hours in‘an oven. Subsequently, a 25-um gold wire was
bonded to this at 180°C, 110 kHz. Furthermore, the resulting

item was sealed with a liguid sealing resin ("Chipcoat"™ 8118

produced by Namics Corp.). Finally, a solder ball was mounted
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el astic dal (MPa) 95 98 7 7 Ine After 17~ AP.) 76 82
39 36 71 Initial a oe otce INc.) 13 13 15 |fi 13
Initial sheaits ength I MPa) 15 13 13 16 16 15 15.
Long-tern adhesion dniabillty-1 (h) 1204 ddo. 1248
1600 1500 1]00 1200 .decal cyclebil ity Aft"
| ong-term adhesi on 250 200 450 900 450 aue'l...ty t
. solar ion [eliab il3ry Imgta[i on 555 ¢ 0. .
o BREEqTe M (S EM SR APRAREEPEaT &b FBast BrSPaRes Dy 9
Atl matechs Co., Ltd., having en -A particle dionetex
of H4: teenier type phenol rest , ptdced by Heiua
tea is Industries, Ltd. o-cndeadete of p-tero-6 type
[012301 re an/ brephenol A iesn tea[., roaucea by S ei
Chem cal Indestry Co., Ltd. n-cones. sate o
Exapplest 2ehot §pe Cemphrdeéds FxpbBAtFesolot éen,
pt oasi ed by Swa Hi gbpol ynet Co., Ltd. TP
phexdipbol phistescf O ¥82]e Exanpked3gndhevihorigamhiisy the same
filler, the epoxy resin, and the curing catalyst
mang@kyess iim Tabhpl8 Wwerecaddédrtordmd uong sthasiate shéutions
solid content would becone 50% by wei ght, followed
so PYaBlikei Ags Bt &OpodDFidh hourisos Myeedwkrd irh&ables 3 to
t hernopl astic resin given in Table 8 was added and
6 mABhRYheebbyhuketone was added so that the solid
content m ght becone 20% by wei ght, followed by
[Olgghrrjng at 80C for 5 hours. Furthernore, a :
ardener, an organopol ysil oxane, and a m xed sol ven
f - oet hyl ket one/tol uene = 2/1 (weight ratio)
ComﬁgFgE%géegggE%PFoéed by stirring and m xi ng at 30C.
Thep, _preparation of . an esi h apg-e LQn
thegeggnygeggo%%rF?%EQ%H?HEng%zgnéaﬁghﬁagggr¥géH?%é8 by

Gelgﬁégﬁgﬁzé'3ﬁgﬂ£§§$g§g;%ﬁ oGl el Ssﬂfgﬁgﬂﬁﬁs—osl

resurts

produced by Gelest, Inc.) were mixed so that the equivalent
ratio might become 1, and thenr

(produced by Gelest, Inc.) and

1, 3-divinyltetramethyldisiloxane were added so that the

. contents thereof might'becomg 200 ppm, respectively. After
agitation, the resulting adhesive soluticn was applied to a
38-um thick polysulfone film (produced by Mitsubishi Chemical
Corp.) sothat a filmwith a needed dry thicknessmight be formed,
dried at 120°C for 10 minutes, and laminated with a protective
film layer. Thus an adhesive sheet was produced. Evaluation
was carried out in the same manner as in Example 1 except for

the above-mentioned operations.
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74 were provided in Table 8. An island A21 contai ni ng
an epoxy resin as a primary conponent.and an island
323 containing a thernoplastic resin as a primry
conponent were present in a sea C22 containing an

or ganopol ysi | oxane and the island A21 and the island
B23 were in contact with each other. Mreover, an

(01 Sﬁrganic filler 24 was present in the island A21.
% 33] Exanple 34 An adhesive sheet was produced by

preparin n_adhesi ve olution in the r as
in lﬁﬁ%ﬁﬁ?%&%%pfe?%}§%s+%g€h% ﬁ%@@%%%?g% gggﬂgsin,
an epoxy resin, a hardener, an .

ComigrBanbpbl SEFFBkaReARdbACR AP  BaTAPYSE dotPndr (F
resin conposition ratio may becone { hat prov%ggd N
Exanfpbpe Id AORRTSUREEE phEEE T RAUPESHhERSs stegerhthat
Fig. 6 and evaluation results are provided in Table
singe the #dhanivAZPWM g Mim§oarrleeaniesprrrggegts of the

primary conponent and an island B23 containing a
preshet nopleastian hesl exeasl bepk iatdep ioonpeneRt Likyelso under
di spersed in a sea C22 containing an
higlr gamopohysiéoxanditfot84pveExanpbeg3beThedepbxyime,
resin, the thernoplastic resin, and the curing
excEal ahyshepnoMi dedibbiTablenr8 Wegh iaddelhtticrareiliedility,
solvent of nethyl ethyl ketone/toluene = 2/1 (weight
it dAtliP) ne@ectiat t e S 1 thb Lot erir aMddmikeaare-20%@bparatus
wei ght, and they were stirred at 80C for 8 hours.
usimybsequently, the hardener and the 75
or ganopol ysi | oxane provided in Table 8 and a m xed
[Olgghyent of methyl ethyl ketone/toluene = 2/1 (weight
rati o) were added to .

[Table 3]

Example
1 z 3 El 5 & 7
Thermoplastic resin {al ppper lime: kind B-1 B-2 B-32 B-4 B~5 B-6 26
Lower line: content {parts by weight) 100 100 100 160 100 100 160
Epexy resin (b] Upper line: kind nocN1028 | ocN10zg | Eccw1o2s | Eoc102s | Eocwlo2s | E0CNLOZS | EocNl02s
[ Lower line: content (parts by weight) 37 37 37 37 37 37 37
Hardener (c} Upper line: kind —|-ciorza00 | cieezaco | cremdoo | crzaoo |oormzdoo | crzdoo |oommzioe | —mm—
Lower line: content (parts by weight) ) 50 50 50 50 50 50 50
Organopelysiloxane {d} pppsr line: kind B3 B3 A3 A-3 A3 A3 A1
Towsr line: comtent (parts by weight) 108 160 100 100 100 100 100
Curing catalyet upper line: kind 2EZ 2EZ 2EE ZEZ . 2EZ 2ET 2EZ
Lower line: content (paris by weight) 0.3 0.3 0.3 0.3 Q.3 0.2 0.3
Glazs transition Initial (°C} E 4 6 25 a3 11 12
FemperaTare (1) After 175°Cx1000 h treatment (°C) 16 50 15 €3 74 13 ~43
Rate of change (%) 13.5 14.5 14.0 12.8 13.4 1:.3 11.6
[Storage elastic modulus |1nicial (Mpal 5 S5 3 18 52 P 3
After 175°CX1000 h treatment (MPa) 15 18 az 78 142 45 61
[rcdhesivensss Initisl adhesive force (N/cm) 16 1E 17 18 19 17 13
Long—tezm adhesion durability-1 (h) 1200 1050 1200 1300 1100 1500 1300
Thermal cyclability {cycles) 1500 1500 1500 1000 700 1400 1200
[Themal cyclability after lomg-term adbesion durability 350 300 300 250 200 350 200
[Lest
Tnsulation tellabiliey || 0o cage Ov/mm) 0 00 ot 155 145 a5 00
|Amount. of mgrati.cn I].Lr_n} 10 5 3 <5 <5 -] 5

EOCNL102S: Cresol novolac type epoXy Xesin produced by Nippen Xayaku Go., Ltd.
CHM2400: p-tert-Bu type novelac resin produced by Showa Highpolymer Co., Ltd.
2EZ: 2-Ethylimidazele

[0127]

[Table 4]
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adjust the solid content to 20% by wei ght. .
Henceforth, an adhesive sheet was produced in the
same manner as in Exanple 33. A presuned phase
structure was depicted in Fig. 7 and evaluation
results -are provided in Table 8. An island A21
containing an epoxy resin as a primary conponent and

an 1 siand BZ3 contai ni ng ThermplastrFe Tesin as a

14 15

ormmoprept—are nerataht PP Ll o Yo i
Thermopvﬂ{_‘:'—g‘fa(h! ]uppe}"l%e e TTeTit e M \-B'dl IB‘!SI AP P b =226 B-E B-6 B-6

contalnwng ap-erganepol vsi l oxapne: ane the | i:<|lapd |ART|

[Epox Z'ESI.B PPE i EOCN102S | EQCN! 5 | EQGR1G25) FOCN1 025 N10235 5 | EOCN S | BOCK: 5
ARG the™i g 8Ad B23.are in COHTERY ML gAcH, i ey T
mﬂmyUldbjutxaﬁpﬁe 36 The epoxy=reStr |and | hHe| Cur|i g | oo |

cat Al ydEe lm- B AEET 8 Tabl-e 18 ek d—adtedt o tiotaens 50
Crgmep i Rt T @ Tyker il WY 1 H—aoret oWl §—ateCa | Q- o ene 5

S0 _t hate Jh |iwj= vy becqne |50% by jwei ghe, | o

Curing catalys Upper Lipg: kil 2] ZEE B2 2EZ 21 282 ] 2EZ 2B%
and wer® ﬁltﬁggg:@gmgoc fof .3 hdurls.. Mr.epver|, .. the | ..

gy nopl=astic resin given |n-Tabld & Was addedx~ Then} =
2B 35

jterpera
|ALte) 5 10G0 h greatment (°C) ~ “a JAS’Q‘A P E;'S iq '63,1 &0
met hyl APy s—afided-sothattheosord o
Feeeconten=aay- becone 20% bylweilght .| Followed: by = [ oo [ =
‘ et irri i LIsTeniogh ppestngnt Geay o ] sz 40 30 ] o o T A 119
prahesivadkba T 1T 1T 1T LA O o DS )T I TTUUT P2 AT AU ST VIS Ok 1 Cl.za P> 14.5
pr oduc =@:—ta|mﬁdhet°hvemsm mannel z@s| Fn [Beanmmie] 38 Jexeapte [ uw
Jgne _ 1300 1600 [, 1200 . :mnn 200 1000 | ! 1700 500

for Pt ganOPar Y STTOXENE T N[ % | =

e RO '|Ae.,&awm£uge (,(L,,g, —and—a mrxgdrsphvert—of ety e

et hyl ketoneftobuvene—2/ ¥ {WELQit =T @t F O, = ST AY_=
Toend MXINg Bl SOC TR presaned. phase structure is
e ABPLCE e fr e ir B AR mRMAL AL LGN Lesul ts  are
HZ*wF@VPﬂed in Table 8. An island A21 containing an
Olggixy resin as a prinmary conponent, an island B23
containing a thernoplastic 76 resin as a prinmary
[Tagggpgﬁent, and an inorganic filler 24 were dispersed

ea C22 containing an organopol ysi| oxane.

h
— {0136} [ Tabte 8 Exanpie 31EXanpi e 39 . ampke 35
Eiga&pl e 2R/ 16 17 19 20 21 22 23
The rmoplZ5tIc (2} “Upper line: kind ] B-6 B-6 B-& B—6 B-6 B-7 B-§ B3
Lower line: content {parts by weight) 100 100 100 100 100 100 g0 100
Epoxy resin (b} Opper line: kind BOCN1025 | BOCN1025 | EOCN102S | EOCN1025 | EOCH102S | BOCN102S | ECCN102S | EOCN102E
Zower’ lins: centent {pazts by weight] 37 a7 37 37 a7 37 37 37
[Faxdener (e} vpper line: kind - CRM1636 | CKM1635 | CKM1636 | CKM1636 | CHM1636 | CKM1636 | CXMIG36 | CKMIG36
. Lowsr line: ceontent (parts by weight) 50 s0 50 50 50 [ 50 50 50
jorgancpelysiloxane {d)  ypper line: kind AT AT A7 A-3 a3 A-3 A-3 A3
Lowsr line: content {parts by weight] 100 100 100 10 20 ~a0 20 20
" jcuring catalyst Upper line: kind 2EE 2EZ 2EZ 2EZ 2EZ 28T | 2EZ 287
Lower line: content {parts by weight} 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Other addicive Upper lins: kind - BTZ HOEP - - - - -
Lower line: content (parts by weight} 0.5 2.5
[6lass tramsitich imitial (°0) 18 18 18 z8 34 5 14 18
jtemperature (Tg) o
after 175°Cx1000 h treatment (°C) 54 50 52 65 #0 . 38 48 54
Rate of change (%) 12.0 16.6 11.3 12,2 15.0 11.2 11.3 12.4
[ptozagd Slastic wodulus [rnicia1 (pa) 13 10 10 15 21 0.6 6 12
After 175°Cx1000 h treatment (MPa) 119 105 105 &2 7€ 42 54 &6
[prdhesiveness Initial adhesive force (N/tm) 14.5 14.8 14.7 z1 23 14 17 18
Long-term adhesion durability—1 (h) 1400 1600 1500 1500 11060 1500 1200 1300
Thermal cyclability 800 800 820 1600 500 1500 1300 1200
IZZ:EI Syclability alter long-term adnesion duorabiilty 250 250 250 200 250 350 200 S0
tosulacion reliability Ereakdown voltage (EV/mm) N 138 133 133 102 110 58 102 114
[Bmount of migration (pm) <5 <5 <5 <5 5 10 5 <5

EOCN102§: Cresel novolac type epoxy resin produced by Nippen Xayaku Co., Ltd.
CKMLI636: p-tert-Bu type novelac resin preduced by Showa Highpelymer Co., Ltd.
2EZ: 2-Ethylimidazols

ETZ: 1,2,3-Benzotriazole

HOBP: 2~Hydroiy-4{-n-actoxybenzophenone

[0129]

[Table 6]
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xbet nopl actic resin (a) Upper |ine:
| oeei line content (parts by weight( 100 100 100 100
Epoxy resin (b) - Upper |ine:
01033E 810315 wet line: co ent (parts by weight) 120
120 120 120 Hardener (c) upbeat Line:
1514908 Cg4908 191(908 Lower,

kind B-1 E-1 B-1

ki nd E10315 010315

ki n

d C104300

line content (parts by

st ti-an—of—adhesiveams
_ led anop0l ysi | oxane (d( Uppér=Ilime:| kihd. x4 A4 A4l AQ | ©
STTOP. ““c r“m (“? Upper line B30 S = -2 B-2 . B-7 B-6 -
e et (part.sby wei ght)| 80 [80 80w 80w i g|
fhw%ﬂ@aly&&n@imepper [Tne: [ovsifd|TtTErH10 dbi=Lorfer -
| :y‘ehl'n ﬁr@e’nt ,parts blx ¥El§ltl 3]‘? ~ 37 " 37 " 3.7_ A ~a I 37, 37
Fazdenert (o) 11C GHOLEHE—(PartS Uy C Ak corh | Thadt | condte[~chodd [S UT ddodsr -
i ne - Gk{sutace—en~gutreatéede jorganicl {21l er ({g) Udpe
Organopolysnmne :d' or lins: kind A-3 A- T ReT M AR AN a3 I [X10/8-11]
lhehm! :unGznt l&lnng mu-ght) C ( pa tZS byUO \Eluug .][ ) ar t | Cl e 0.1
“m“%W¢1CI69MMﬁ9m4O Phase separatj on [sti hcenr & ((Fi'g|s) |"™
E o Lwey lrne de:eTt ‘party qy-we). t) 0.3 I0.3 . D.,? 0'3‘ D; > P ;i{
‘;’;:::r;r_@ﬂl‘(:é;l;y O Jmitdatl Y T ) Urd 5 e’ G dd S| 1411 |. T SQ U sdt 1T oY -5
A5™ t eferabure—Al tter 1{ 51%1000 h [treatteht= (10" 88785
Rate of ghange (83 S | 147 8.5 s | 287 223 \| .z | 2.8 |0 L.s
ST = 28 St i s ihe(bagllgc (84714 4 14 43418 ragg et asti -
| nitial=pF-a)-F2-58 Be 96 [pidalug Af{ar 1750000 h ==
Adhesiverass [Inirlal agneside force M/aph o ~ 4~ ~d BB U 25 T EENd TR 5
reat B erng i T30 90320 2w HEROW hEB B [aRCE v | wow
( Nunb e =gt [es/ 28 bandles) 0/ po=4/ 201220
Fharisal :ryclabu Ity after lonq ~ferm adhssion Aurability b 250 500 i ~ =Y =1 = 500
1AV . an Qfl faYal lr'\c-||| At i.aonlract % Bnoo P HI s
Trsulatish’ refrablity Breakdomn olta (kv! )I i & 1C° DQEE IIL3:1C Vlg.l clqaj u%zl 97 28
after ace (0) 21010 8 ho 1714818 101
| up: ufl'mlg[ation um] =OEY S s LotV +L+Y EET: 2 T 20 <5
POTITEE 9. >4 15 = £ 91 1 e e v g 3w ndxaplmu[ wESGOM ne. value atter 400 hur

CKMZ2400: p-tert—Bu Type novolac resin preduced by Showa Highpolymer Co. Ltd.

CHM1636: p-tert-Fu typs novelac resin prodused by Showa Highpelymer €o., Ltd.

2EZ: 2-Bthylimidazele

[0130]

Examples 26 to 32

Adhesive sheets were produced and evaluated in the same

manner as in Example 1 except for preparing adhesive solutions

so that the resin composition ratios provided in Table 7 might

be produced. Evaluation results are provided in Table 7.

[0131]

[Table 7]
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Evaluarion result

1m¢f®§fﬂ@seﬁ)mlﬁbch at a»TAB-type yratlt ern precegsirngl =
ceaps dnd AnT It er phsét flor™a |BGR Iarﬂhg o ) ﬁ“l ad®

Tnsufation reliabilyty tmigrationy o 0 Ly ¢ ~~ el 3 5 5AY <2
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bondirng-rat eri<al = or<bordi g, an, .electronic
P5278U: Co-condensal tert-Be type resel resin / bisphenol A, resol :uduced by Gunei Chemica ustry Co., Ltd.
cmﬁonpan&nﬂﬁmsu&hma&mam£eah&@nd@@boﬁmeheﬂeﬂhm and a
TSUpPPoTtt ng nenber, such as a lead frane and an
Ol|nsulat|ng supporting substrate, (4) adhesives, such
[0138]a heat spreader, a stiffener, and a shield

material, (5) a sealing material of
Example 33

The inorganic filler, the epoxy resin, and the curing

~content would become 50% by weight, followed by stirring at 80°C '

for 3 hours. Moreover, the thermoplastic resin given in Table
-8 was added and methyl.ethyl ketone was added so that the solid
content might become 20% by weight, followed by stirring at 80°C
for 5 hours. Furthermore, a hardener, an organopolysiloxane,
and a mixed solvent of methyl ethyl ketone/toluene = 2/1 (weight
ratio) were added, followed by stirring and mixing at 30°C.
Then, preparation of an adhesive sheet and evaluation thereof
were carried oﬁt in the same manner as in Example 1. A presumed

phase structure was depicted in Fig. 5 and evaluation results
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an el ectronic device, (6) adhesives for optical
applications, such as an adhesive for light path

bi ndi ng, an adhesive for assenbling an optica
conmponent, and a sealant for LED, and (7) a solder
resi st, an anisotropic conductive film a
copper-llned | am nat ed sheet, a cover Iay and an
|nsulat|3a Iayer bet ween CIrCUItS
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NNMmMNG6I oNo %WM%WNTfl ONmd OpO0OOO
sea C22 containing an organopolysiloxane and the island AZ21 and
the island B23 were in contact with each other. Moreover, an
inorganic filler 24 was preéent in the island AZ21.
[0133]
Example 34
An adhesive sheet was produced by preparing an adhesive
solution in the same manner as in Example 1 excebt for using
arthermoplastic resin, an epoxy resin, a hardener, an |
organopolysiloxane, and a curing catalyst so that the resin
composition ratio may become that provided in Table 8. A
presumed phase structure was de?icted.in Fig. 6 and evaluation
results_aré provided in Table 8. An island A21 containing an
epoxXy resin as a primary component and an island B23 c&ntaining
a thermoplastic resin as a primary component were dispersed in
a sea C22 containing an organopolysiloxane. |
[0134]
Example 35
The epoxy resin, the thermoplastic resin, and the curing
catalyst provided in Table 8 were added to a mixed solvent of
methyl.ethyl_ketone/toluene::2/1_(weight ratic) so that a solid

content will become 20% by weight, and they were stirred at 80°C

for 8 hours. Subsequently, the hardener and the
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adjust the solid content to 20% by weight. Henceforth, an
adhesive sheet was produced in the same manner as in Example
33. A presumed phase structure was depicted in Fig. 7 and
evaluafion results are provided in Table 8. An island AZ1
containing an epoxy resin as a primary component and an iéland
B23 containing a thermbplastic resin as a primary component are
present in a sea 622 containing an organopolysiloxane and the
island A21—and the island B23 are in contact Qith each other.
[0135]
Example 36

The epoxy resin and the curing catalyst provided in Table
8 were added to toluene so that the solid content may become
50% bygmaight, and were stirred at 80°C for 3 hours. Moreover,
thethermoplastidresingiveniﬂlﬁbleESwasadded. Then methyl
ethyl kétone was added so that the solid content may become 20%
by weight, followed by stirring at 80°C for 5 hours. BAn adhesive
sheet was produced in the same manner as in Example 33 except
for adding a hardener, an organocpolysiloxane, an inorganic
filler, and a mixed solvent of methyl ethyl ketone/toluene =
2/1 (weight ratio), stirring and mixing at 30°C. A presumed
phase structure is depicted in Fig. 8 and evaiuation results
are provided in Table 8. An island A2l containing an epoxy resin

as a primary component, an island B23 containing a thermoplastic
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Example 33 Example 34 Example 35 Exanple 38&
B . Upper line: kind B-1 B-1 B-1 B-1
Thermoplastic resin (a) Lower lime: content [parts by weight) 100 100 100 100
o sin (b} Upper line: kind E1031S EL031S E1031S E10318
OXy Lesin Lower line: comtent (parts by weight} 120 120 1260 120
Upper line: kind CRMI08 CEMO0B CHMI08 CHMI0S
Hardener (<) Lower line: comtent [parts by weight) 56 56 56 56
Cempesition of -
adhesive N Upper line: kind ad ha ad adq
- organcpolysilozane {d) Lower line: conmtent {parts by weight} 80 - 30 80 80
. Upper line: kind cl1z €113 c11z cllz
Curing catalyst{e) Lower lime: contsnt {parts by weight) 2 1 4 1
56-CL{suriace | S0-C1 (surtace-
. Upper line: kind treated _ _ treated
Inorganic f£iller (g} Lower line: Gontemt (parts by weight) artiele) article}
40 40
Phase separation structure (Fig §) (Fig €) tFig 7} (Fig 8}
Glass Initial (°C) 42 a1 39 45
transition
temperature [After 175°Cxl1000 h treatment (°C) 88 36 84 9z
Rzte of change (%} 4.7 14.4 14.4 11.8
Storags etastic|yisivioy (mpa) 12 83 38 96
modulus
. After 175°Cx1000 h treatment (MBa) 210 130 90 320
Reflow resistance [Number of peeled samples/20 samples) /20 4/20 2/20 0/20
Insulation Insulation resistance value just after measursment {Q} 2%10% 8x10% 1x10Y ax101°
reliability
lInsulation resistance value after 400 hours () 910" 4%10° 6x10° 2x1010
Rdhesiveness  |Initial adhesive force (N/cm) 11 12 13 16
Long-term adbesion durability-1 {h] 450 1100 1200 . 350
Long-term adhesion durability-2 {h} 600 - - -
Thermal cyclability 800 200 900 500

E103l5: Tetraphenylolethane-type epoxy resin, produced by Japan Epoxy Resins Co..
CKMO0S: Bisphenol A type resol resin, preduced by Showa Highpolymer Co., Ltd.
€11z: z-Undecylimidazole

INDUSTRIAL APPLICABILITY
[0137]
Sincetheadhesivecwmpositionforelectroniccomponents
of the present invention maintains excellent adhesiveness also
under high temperature conditions over a long period of time
and is excellent in thermal cyclability and insulation
reliability, the reliability of an electronic component using
it can increase. The adhesive composition for electronic

components and the adhesive sheet for electronic components of

the present invention are used suitably for various types of
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interposer for a BGA package, (2) a lead frame fixing tape and

z§-<

a LocC fixing'taﬁe, (3} a die bonding material for bondingran
electronic component, such as a semiconductor elément, and a
supporting member, such as a lead frame and an insulating

supporting substrate, (4) adhesives, such as a heat spreader,
a stiffener, énd a shield material, (5) a sealing material of
an electronic device, (6) adhesives for optical applicatioﬁs,
such as an adhesive fér 1ig£t path binding, an adhesive for
. assembling an optical component, and a sealant for LED, and (7)
asolderresist,enlanisotropicconductivefilm,eacopper—lined

circuits.
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according to any one of clains 1 to 4, wherein the
or ganopol ysi | oxane (d) has al kyl groups and phenyl
groups attached to silicon atons and the content of
t he phenyl groups is 5 to 70 nol % based on the total
nmol ar nunber of the al kyl groups and the phenyl
groups attached to silicon atons. 6. The adhesive
conposition for electroni c conponents according to
any one of claims 1 to 5LAMETein the
or ganopol ysi | oxane (d) contains bifunctional siloxane
uni ts  Zmddhesiver dringhreri fimetioha lesitaerdte apfinaglents
7. The adhesi ve conposition for el ectronic conponents
compedeidgngat a chairmo® ] asiereirestithe bbf unctdromat resin, (<)
siloxane units in the organopol ysil oxane (d) are
a hpresest, i in@n{@mimtorefar2ibo tye 9@ xmlcy wlertia the glass
adhesi ve conposition for electronic conponents
traf&§ 0 dhnNgatife ARYLPBE(BE) Cd i d® urtidigl 4 swhenet ned ME°c and
t hernopl astic resin (ag has at | east one functi onal

thedkQUR Sel ecissh fdomd het F oupcenshstinggtak aBmgpexyion
group, a hydroxyl group, a carboxyl group, an am no

at 997980 £ & V{dWd QL oMD. 1 @ 34 anol gLouP, and an

i'sdcyanate group in an anmount o 9 to 3.0 eq/ kg and
contains an acrylic acid ester or nethacrylic acid
ester with a side chain 81 having 1 to 8 carbon

atops. 9. The adhesive co Siti f.or el .roni
ac%cecs&rvcﬁ r(}:g()H{pé)Sq}%Q.LOD f%l} e? CEI%%}Ct go@ponents

conponents any one of ~clains

further conprisin e) .a.heterocyclic azol.e ..
SCCEBHIBENkD I8 The HUTESH S Eanbae, 11 ST B agds BRraTus

conponents according to claim9, wherein the o
at REferakyey i QUi ealt‘gn*ﬁtﬁm%wl@é!}ei%l%%ﬂﬁq‘ﬂd%%laét 30°C

conpound. 11. The adhesive conposition for electronic
afteonponehes heating at 175°C for 1000 hours are 0.1 MPa to

100 MPa.

3. The adhesive composition for electronic components

'according to claim 1 or 2, wherein the organcpolysiloxane (d)
contains at least one functional group selected from the group
consistingofeahydroxylgroup,eﬂlepoxygroup,emlalkOXYlgroup,
avinylgroup,asilaﬁolgroup,zaCarboxylgroup,anaminogroup,

an oxetanyl group, and a hydrosilyl group.

4. The adhesive composition for electronic components
according to claim 3, wherein the content of the functional
group of the organopolysiloxane (d) is 0.3 to 30% by weight in

the organcpolysiloxane (d).
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according to any one of clainms 1 to 10, wherein when
the conposition is cured to a curing reaction ratio,
as neasured by differential scanning calorinetry
measurenent, of 70%to 100% the conposition _
has_a sea-island structure containing an island A
containing the epoxy resin (b) as a primary
conmponent, an island B containing the thernoplastic
resin (a) as a primary conponent, and a sea C
contai ni ng the organopol ysil oxane (d) as a primary
conponéiite asHk e icHmiped 14 1oFd e el SICAR@TB CaFemPPRENT S
- contact with each other. 12. The adhesi ve conposition
accppdirpetor enivcovenpdnenedmsadcbprditngwhereliai mel,
wherein two or nore islands B are in contact wth
organepbsiandoRAans t(He bea- eskahdustrpet end. pB2ny3. gFheps
adhesi ve conposition for el ectronic conponents
attaeheddidgitld wirmiatchl and ithd urchentcompthsigiger(fl) ganups
inorganic filler, wherein the inorganic filler (f)
is bstbor@lhmzEed hasddeon ihanthbthl mdikg seadedl @fdthe alkyl
structure. 14. An adhesive sheet for electronic
groﬁﬁgpgzﬂgnt;ﬁe sRERKISHREuaR adhashwa kayehr1fiecnedtbrnem
the adhesive conposition for electronic conponents
according to any one of clains 1 to 13, and at |east
one peel able protective filmlayer. 15. An
el egtronc Qﬁﬁﬂg t Sy i Ve -l
forﬁbdq?#%ﬁ%t e ggﬂé%% e @gﬁﬁggﬁﬁﬁb%g %?rgfgéf%gﬁ‘gnent
conponents__according to.any-on f clal 1 13.
accg PR an g BREC b cptadny al8oa: FEora el &b 1o
wherein the conp nt _has,._on a_substrate, a.first .
OTORRHBALY PYAoFFaSen ) 2 QRN ABRABAEOPCLAPAgT aPad OxaTe units
circuit, an adhesive | ayer formed fromthe adhesive
andcbfihosPfi BhIPGF gPQEFFSﬁ?& §6gﬁ5ﬁ8ﬁt§n15§cording to -

any one of clainms 1 to 13 being in contact with

7. The adhesive composition for electronic components
according to claim 6, wherein the bifunctional siloxane units
in the organcpeclysiloxane (d) are present in an amcunt of 20

to 90 mol%.

8. The adhesive compbsition for electronic compeonents

according to any one of claims 1 to 7, wherein the thermoplastic

resin (a) has at least one functional group selected from the
group consisting of an epoxy group, a hydroxyl group, a carboxyl
group, an amino group, a vinyl group, a silanol group, and an
isccyanate group in an amount of 0.9 to 3.0 eg/kg and contains

an acrylic acid ester ocr methacrylic acid ester with a side chain
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at least a part of the first conductive |layer and at
|l east a part of the sem conductor integrated
circuit, and a second conductive |ayer that connects
the first conductive |ayer and the seni conductor
integrated circuit. 83

having 1 to 8 carbon atoms.

9. The adhesive composition for electronic components
according to any cone of claims 1 to 8 further comprising (e)

a heterocyclic azole compound.

10. The adhesive composition for electronic components
according to claim 9, wherein the heterocyclic azole compound

(e) is a benzotriazole compound.

11. The adhesive composition for electronic components
according to any one of claims 1 te 1GC, wherein when the
composition is cured to a curing reaction ratio, as measured
by differential scanning calorimetry measurement, of 70% to
100%, the compositionZhas;gggg;island.structure containing an
island & containing the epoxy resin {55 as a primary component,
an island B containing the thermoplasticlresin-(a) as a primary
component, and a seé C containing the organopolysiloxane (d)
as a primary component, and the island A and the island B are

in contact with each other.

12. The adhesive composition for electronic components
according to claim 11, wherein two or more islands B are in

contact with one island A in the sea-island structure.
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13. The adhesive combosition for electronic components
according to claim 11 or 12 further comprising'(f)aﬂ.inorganic
filler, wherein the inorganic filler (f) is localized in the

island A in the sea island structure.

14. 2An adhesive sheet for electronic components
comprising an adhesive-layer formed from the adhesive
composition for electronic compdnents according to any one of

claims 1 to 13, and at least one peelable protective film layer.

15. Anelectronic component comprising an adhesive layer
formed from the adhesive composition for electronic components

according to any one of claims 1 to 13.

16. The electronic component according to claim 15,
whefein the'componeﬁt has, on a substraté, a first conductive
layer, a semiconductor integrated circuit, an adhesive layer
formed from the adhesive composition for electronic components
according to any one of claims 1 to 13 being in contact with
at least a part of the first conductive layer and at least a
part of the semiconductor integrated circuit, and a second
conductive layer that connects the first conductive layer and

the semiconductor integrated circuit.
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