RESI N COVMPCSI TI ON AND SEM CONDUCTOR DEVI CE  PRODUCED
BY USI NG THE SAME Technical Field The present
invention relates to a resin conposition and a
sem conduct or devi ce using the sanme. Background Art
Aim ng at inprovenent on productivity in a die-bonding
process, in the production of sem conductors, the
in-line curing nethod in which a die bonder, a wire
bonder a@%s&hechhQSQEQOEVhﬁBQQEMIQBNﬁB@Téﬁ”BEViEE I's
enpl oyed and it is tending to be nore wdely used
from now on. Hene®ODUCEDOBRAUEBEING ™ithsAMEUri ng
condition of a die attach paste in the conventionally
enpl oyed batch method, time required for curing is
significantly limted. For exanple, wth respect to
niemlefdeddal oven curing method wherein curing is
performed at 150 to 200 C for 60 to:90 m nutes, curing
is required in a short time such as at 150 to 200 C
for ghto 90 seconds i,n the case of the in-line

cur i ng"Fe? FotPTF o SR Fe18des ) hp h eSS iPareRposition and
Leat [ P- A) 2000-63452) . Wth

4 ReneERhEReh: YR ER b aehshR e tReed of

sem conduct or devices, a chip surface |ayer which is

weak in nechani cal strength is grow ng popular. In

PAlcitgrouladdaekease stress against the-.chip surface, it

is required to mnimze warpage of a sen conductor

chip due to the difference in thermal expansion

coefficient between the sem conductor chip and a

coppeRifingeat imprewementi snrpgoailvetdivdtyréveatdie-bonding

oxi dation of the copper frane. Thus, for conplylng

BOCK SEh ekt tRERAQVIENAN Of ewiiant Prageesthe 1n-1ine curing

method inwhichadie bonder, awire bonder andthe like are arranged
on the same line is employed and it is tending to be more widely
used from now on. Hence, in compariscn with a curing condition
of adie attach paste in the conventionally employed batch method,
time required for curing is significantly - limited. For example,
with respect to the conventional oven curing method wherein curing
is performed at 150 to 200 °C for 60 to: 90 minutes, curing is
required in a short time such as at 150 to 200 °C for 15 to 90
seconds in the case of the in-line curing method (for example,
see Japanese Patent ApplicationLaid-Open {(JP-A} No. 2000-63452) .

With the enhancement of the processing speed of
semiconductor devices, a chip surface layer which is weak in
mechanical strength is growing popular. In order to decrease
stress against thechipsurface, it is requiredtominimize warpage
of a semiconductor chip due to thedifference in thermal expansion

coefficient between the semiconductor chip and a copper frame.



in lowtenperature is desired. In relation wth the

above requirenents of shortening of curing tine and

| onering of curing tenperature, there is another

problem which is a requirenent of thermal managenent.

Wth significant increase in capacity and processing
speed of sem conductor products and novi ng towards

finer design rule, a problemof heat which generates

Mud, ng toper eddnoir&d tsepireveddchbRidapl 68ust S HeS copper frame,
becom ng prom nent so that rel easing the heat from
Ters,condustl ypropwd t, these reguérealentran agesents, L nigsprocess
becom ng an inportant issue. Hence, neasures to nount

e diowditesinsatitige Aenbessrsdeh as heat spreaders, heat
sinks or the like on sem conductor products are

gener al't ¥ SefHioPets thidvity éPovie rpqul geReREY qophortening of

5455, B it LoREr P e Lre e e R 18 another
| f f sen. i | | |

PR et TR T RS Bl ARMET mafRbsishe, witn

Jmeda fafc Bt al nofcheat i%prsggﬁgiitg kord mg,poéegéfn@a% ced of

portion of a lead frame to a seni conductor chip

desniddosRivRendedroflict 8 #h@ rRAd ROEbARJEOf EXPOSR Algrt Rele, a
package surface so as to serve as a heat sink as

paedd LerFolf hbet wha cdegecondites duréhypoentien dbadadcboductor
an organi ¢ substrate having heat dissipating mechani sm
rarodurd s| Lkebsaehinag rrathierard] sei ahat rdkeddkey thegheat from
thermal conductivity is also required to the materi al
SR BHRFS TaPre8HrEdndlct dr EHPRah MegEgeRed&sels| Recoming
t hi,s_manner, , hi gh tEFrnHI conductivity is required to .
= dTRPEAER hE BT al $ O ralBRPAFSS FOMBBHURG heAr S bating
SRRt G MEIDELS AL ANRSATE HdJB 1 0L Ib8 the 1like on
semiconductor products are generally employed. However, it is
desired for material itself which bonds heat dissipating members
to have higher thermal conductivity.

On the other hand, some forms of semiconductor products
may allow a semiconductor chip itself to bond to a heat spreader
made of metal, a heat spreader to bond to a die pad portion of
a lead frame to which a semiconductor chip is also bonded, or
a die pad portion to expose at the package surface so as to serve
as a heat sink as well. Further, a semiconductor chip may be
bonded to an organic substrate having heat dissipating mechanism
or the like such as a thermal via or the like. High thermal
conductivity is also required to the material which bonds a
semiconductor chip in such a case. In this manner, high thermal

conductivity is required to die attach materials or materials

for bonding heat dissipating members. At the same time, the die



attach materials and the materials for bondi ng heat
di ssipating nenbers are required to endure a refl ow
process perfornmed when a sem conductor product is
nount ed on a substrate, often required to have
bonding in large area, and also required to have | ow
stress property in order to suppress warpage or the
like due to different thermal expansion coefficients
2 8HRAE eATEONRA 2 ABNDIRS fatHOWBY Al 02 gy hB8E Malssipating
conducti ve adhesive has sonme problens as follows (For
mexbapk earseeglRrAd\eo dedurd lx 4353 6. préesssabd yformed when
thermally conductive particles such as netal fillers
asurh ca dsidtwerp polwter s cepperecoondes ulost tdtee | bEeenarequired
ceramic fillers such as alum numnitride, boron
tﬁiW@d@Wlﬂ%énI]ﬂ@%@@e@dé@d alap aﬁq@igaﬁit@ lbwﬁjéﬁwatress
t he hj y thermal conductive adhesive hi g
PEBR%F% Jﬁgmf%% COHIRRASTS S WP HRRIE RT B¢ éléfq thﬁ FO.%fferent
onta nﬁ amunt P@be are cases that h| h thS%
con uctl ? %%n%%? Sttt R ISP gﬁle egtrs-
hi ghl | 5C [ e e
gn! Yo ?%?ﬂ HEQH% 1\.’1‘-?errg£'f ééH&f Ve dJHHI% Ard HLE some

amount of 'sof vent Ras® a good therna ctivity as
pRoBPLRs CA¥ 6 IRIRAUGkort ELamb Bl & hept 8 appl | ed — 4387 .
a sem conductor product may not have a stable thermal
GEeRBMHTL 7 Vidheralanae &Hedsot venbareTriles sinch Re GUtel fillers
product or the solvent volatilizes to | eave voids.
skvk A si 1 It @olhdst vecpreubdwdenbaittheal 1 lae ger @emwanticofillers
thermal |y conductive particles, there are cases that
spelv 8% r Prepevithriide i hogPhi siiéRidguert Bhe hiigke are added
containin r%te of the thermally conductive particle

Loren ¥ hARAG: A5 Hhpaioidy Eaﬁgmaér%?%lh%tm afhgsive
2Eihap g8 s BRSSP R S gl P himic in

c?éﬁ%%ﬁ %R%ﬁﬁtcuﬁﬁqé\}%eéjfe cEQeQecr{ag:' $65h ¢AERAL I8 vity

ow t enper at re Sn-Pb so
cannot be obtained. Also, though the highly thermal conductive

adhesive containing a large amount of solvent has a good thermal
conductivity as a sole cured product, the state when it is applied
to a semiconductor product may not have a stable thermal
conductivity since the solvent remains in the cured product or
the solvent volatilizes to leave voids. Even if the adhesive
could contain a large amount of thermally conductive particles,
there are cases that low stress property is insufficient due to
high containing rate of the thermally conductive particles.
On the other hand, as a part of considerations for the
environment, since it has become to use a lead-free solder as
a solder for mounting on a substrate, reflow temperature needs
to be raised compared to the reflow temperature when Sn—-Pb sclder

has been used. Because the use of such a lead-free solder causes



has been used. Because the use of such a |ead-free
sol der causes 3 increase of stress due to raised ref
| ow t enperature, sem conductor products easily
generate del am nation and thus cracking during the
refl ow process. Therefore, even higher reflow
resistance (high reflowreliability) is demanded to
constituent materials of sem conductor products than
iﬁ%f%asggE%@?%ss@h%ﬁ&?gfged?Q%hb&%%%g%&akﬁ?g'%@Hyﬁpnductor
sem conductor products iS in progress as a part o
pFORSE ST 1ARS gEAErh B8 A& I OIVEIH anlNenG8S€rdSking during
increasing to change plating of lead frames to Nlﬁﬁd
tipd atd Nhw prayddeys .t oTRRekBdec| eadsh rNoiiuit efef1RAd resistance
pl ati ng of sem conductor products. In case of N -Pd
{Ipl gt imef losadelfichiityhet e desnansieal by verytitientgalaterials
lating (gold flash) on the surface to bestable.
o BEon arastuddrigtthagf evesurf ace  decreases in
conparison with a nornmal copper, frame with silver,
pl at i RYTbReE hé] PkeSBReE a i 16t iohpef Hifesst pem gerpgonductor
| ati ng and, presence of gold on the surface. Thus,
PRVG R 67 CHROBZORATS R ASURf REELoP INCOPG HRAREAOPFARRY the
is.chemcall r physicall roughened. tQ i ove th
ATHETRHTEL r 805t RE- FotEvaIoT SUEH S tor SlgNBRaRL LLt Thca Lead

£ PILED (CANSEB Y PSItY @ﬁdéfuaepftodggc%{@%a%&sm WS 1020

l'eads to serious problems such as decline in package
pl&timdolidamidohdigitald Prod@ct He ahovesaBmtnioneldplating lead

probl ens, in case of epoxy resin type die attach
fpasd o, thehriecH si ssaalrhy ovedy eclatrt gold pasteénagt (poeseiltash) on

curing can be perforned in about 60 seconds by using
thersnsfagpd ocoe shghagentBowrve heaflhkelohoheesgthef Agriace

in a very short tinme such as 15 tqo 30 seconds is not
d@@ﬁﬁﬁ%ﬁpy%}pomparlson with a normal copper frame with silver
plating or the like because of smoothness of Ni-Pd plating and
presence of gold on the surface. Thus, there are cases that a
surface of Ni-Pd plated frame is chemically or physically
roughened to improve the adhesion strength. However, such a
roughened surface often causes resin bleeding of die attach paste
which leads to serious problems such as decline in package
reliability.

In relation to the above-mentioned problems, in case of
epoxy resin type die attach paste, which is a major die attach
paste at present, curing can be performed in about 60 seconds
by using amine type curing agents or the like, however, curing
in a very short time such as 15 to 30 seconds is not handled yet.

On the other hand, it is known, for example, inthe following

arts that adhesion particularly with metal improves by using

compounds having an imide group such as maleimide or the like.



On the other hand, it is known, for exanple, in the
followng arts that adhesion particularly with netal

i nproves by using conpounds having an imnmde group
such as naleimde or the like. 4 That is, Japanese
translation of PCT international application (JP-T)
No. Hei. 10-505599, JP-T No. 2000-514496, JP-T No.
2001- 501230, JP-A. No. 11-106455, JP-A No. 2001-261939

TR iH)- HaphResd002a P2 otioerer, s AheF @ $hal application
a

di sadvant ages that water absorption property of

(CeEd pooduleti .beTtore3s59gh when aw.i nd e -SomEdNdJPST No.
used solely so as to deteriorate properties of a cured

200 bohiEk2 Hf t P-Ani B urld -dfSA5Et | FP-BiNtce2DMid@61939 and JP-A
conpounds have high polarity. Also, when it is used

Ne ogef frer2 i 2 h ofiedievegnpdienes are dijsadyesssegasy thet water

add conmponents having high polarity in order to mx ,
kR FR Yy Prapefhy Qﬁwéﬁ%ﬁaoé‘é%m,s g waeryaydmide

QBRI PBA ORI P b 0ot FRGIE Ta 1 BERRCRR)~S of a cured

p2ghis Qﬂgwrﬁggg@%%gag%s PALIGHL A 13 Ul M Pynas pave high

esion to esi've surfaces such

pPl &ted, frames, ofhd e ¢l { KQus oML SLFI18SS WRKPPSEA Y, 30RBSknts,
i ncrease of stress caused by raised reflow tenperature

itlie hecebberghongeid eohpateht eenbolrdehi gaNPo 1Bt StYIrie order
resi stance. Also, a material which has better adhesion
te onid vRd fplraflgd As afves thiese eddedntommahéytsisedmdilarly as
attach pastes (for exanple, see JP-A No. _
abgn- Propee)legasiex celiashriogWcst a 658 graipiune psorption
terns of |low elastic nodulus, and does not generates
d$teRT P Htedi nhReTe Besi Mo, IrsievearY BRBLECAGECRY compound
been sati.sfactar terial.. Disclqgsure.of .Invention
et BT aEehit 1 vt oSS BREr AERMGY TG H Rt Foes such
ad B8 -pa plated frames or the like, low stress property against
increase of stress caused by raised reflow temperature due to
the change to lead-free solder, and moisture resistance.
Also, a material which has better adhesion to Ni-Pd plated
frames than conventionally used die attach pastes (for example,
see JP-A No. 2000-273326), has excellent low stress property in

terms of lowelasticmodulus, anddoes not generates resinbleeding

is desired, however, there has not been satisfactory material.
Disclosure of Invention

The present invention has been achieved in light of the
above-stated conventional problems. A first object of the
present invention is to provide a resin composition which is

excellent in quick curing and can be used for curing in



above-stated conventional problens. A first object of
the present invention is to provide a resin
conposition which is excellent in quick curing and
can be used for curing in 5 conventionally used
ovens, and a sem conductor device which is excellent
inreliability such as solder crack resistance or the
i ke when the resin conposition is used as a die
cahtasbipBbBIalsed @ves@) 68AMNE A cohBRIVIIdeRhiect wRfch is
the present Invention is to provide a resin
egoapbsntiion refliiebilds yasseih fascisehtiekonw stk @®Sistance or the
property, good adhesion and preferably excellent
tpkeediar theopesiy campdbsid iseni sormartkera déw setabhotaterial
is excellent inreliability when the resin
LeBnpeeiEPBRUFEOTised as a die attach material for
sem cqonductor, or ,.a material for bondjng a heat, )
dissi%a??ﬁ@nﬁeﬁ%é??tTﬁ EBﬁvﬁr%B?%Et%n%ﬁHEH%np%%é%%ﬂerVlde
invention _can attained by a.resin.c osition
2R SR e e B 35, & s S G e TR b e cgoperty.
g@@g @dﬂ&@i?ﬁ”aﬁ&“ﬁf&%eﬂdﬂﬂf @&%%lgg%t Bfgedin?zproperty, and

substantially not containi'ng a photo pol ynert zation

al 8éhi @b@uct AN NS RAMWGARIIGE0ExEeYN 68t 0in @i ability when
reliability can be obtained by using the resin

thenpesihi evnpceipavad i(B)usdl coapauadecartachi Agtarial for
structure represented by the followng fornula (1) in

sempapndehiadn oaredndiawt hgl dbrikeasti ngrehef tinidisisdpalt iggowgmber .
represented by the following formula (2): Fornula _
(1): The xbome ehjeghecd BhxPresend- invempioprcanpperttained
R1 is a hydrocarhbon group ., . X

by a re51n)Eomp081tloﬁgcoﬂ%rlslng a filler (A), the following

compound (B) and a thermal radical initiator (C), and

substantially not containing a photo polymerization initiator,

and a semiconductor device of high reliability can be obtained

by using the resin composition:

Compound (B):
a compound containing a structure represented by the
following formula (1) in a main chain and having at least one

functional group represented by the following formula (2):

Formula (1):

X—R- (1

wherein X' is -0-, -COO- or -0CO0-; R' is a hydrocarbon group

having 1 to 6 carbons; "m" is an integer of 1 or more and 50 or

less; and if the formula contains two or more parts which are



having 1 to 6 carbons; "nf is an integer of 1 or nore
and 50 or less; and if the fornmula contains two or
nore parts which are 6 denoted by the same synbol,
each of them nmaybe the sane or different from each
other; Formula (2): CO\ R/ \ /NNR3-COO (2) CO
wherein R2 is -C2H2- or -C3H4-; R3 is a hydrocarbon
group having 1 to 11 carbons; and if the fornul a
deonttaidisy t e samemmbaiardsch vhicabmar:g ikenbt edmeyot defferent
same synbol, each of them may be the sane or

faioinf eaeht othemy each ot her. Anpng the conpounds (B), a
bi smal ei m de conmpound (B') represented by the
following formula (3) is a particularly preferable
co und;. Bi smal ei m de conpound (B'): Fornula (3):
PTG | CRA. CO CO R (3) wherein X2 is -0-,
-COO or -0OCOO-; each R4 is hydrogen atomor a methyl
grQup; each RS is a hydrocarbon group having 1 to 11
Cﬁ%ns; each R6 is a hydrocarbon group having 3 to 6
Réar bons—R3a—(jog—an—i nteger of 1 or nore and 50 or
Mess? and if the formul'a® contains two or nore parts
whé@h are denoted by the sane synbol, each of them

wrl'rla eg% kbeisse—l-%gHg—r odrI f—fc§ f—n;t RErPsfnae%%zlgir%tcg?:%on group having
1 to 11 carbons; and if the formula contains two or more parts

which are denoted by the same symbol, each of them may be the

same or different from each other.

Ameng the compounds (B), a bismaleimide compound (B')
represented by the following formula (3) is a particularly

preferable compound:

Bismaleimide compound (B"):

Formula (3):

CH——C0 CO—CH
[ ON—R—C00—R° ([ x2 Rﬁ)n—oco—R5—N< |
CR*—C0 c0—CR*
(3)
wherein %% is —-0-, -COO- or —OCQO-; each R' is hydrogen atom or

a methyl group; each R’ is a hydrocarbon group having 1 to 11
carbons; each R® is a hydrocarbon group having 3 to 6 carbons;
"n" is an integer of 1 or more and 50 or less; and if the formula
contains two or more parts which are denoted by the same symbol,

each of them may be the same or different from each other.



7 The resin conposition of the present invention

conprises the filler (A , the conpound (B) and the
thermal radical initiator (C) as essentia

conmponents, and further other optional conponents can

be added. Anobng conbi nati ons of such essentia

conponents and optional conponents, there are first

to sixth conposition systens as particularly

preferabl e conpositions. (1) A fist conposition system

A first conposition systemconprises at |east the

fill eThe (Wsin thapoeipdondof Bhe ptrhkeehhetmedni hoh calmprises
i nitiator (C) and the follow ng conpound (D),
thadstlamsri &) ,yth@tcogmmdn(wgaadmmbheml,/wednzaﬁlmtlator
initiator: Conpound (D): A caonpound é[» is a conpound
Ebﬁﬁﬁ%ﬁ%l&%}%ﬂﬂr@srrw E%ﬁb%ﬁo Der pRtEenmicemppnent s

h d_h f
4 ol Wiig. 5 BOR YUt Zah Lone Elunes 3?%%%%5%%12%omponents
X ) -
ERogFondll oS, FRERSORERLPL i B Sty @omoctinion

?éﬁ@l@@sas @arﬁ&ﬂbf%l 3 69&l s Of 2k Ole o%lﬁri%néq or

ess; and if the for contains t or nore parts
whi ch are denoted by the sane synbol, each of
t hemmaybe the sanme or different fromeach other. 8
(1 R) A Af Setc onelnmesrpoisdri | Drstsynst em A second conposition
system conprises at least the filler (A), the
conpdurfd qs) compesihépnasys e calmpmisesapor Legyt thewe filler
(A), the compound (B}, the thermal radical initiator {(C) and the
following compound (D), substantially not containing a photo

polymerization initiator:

Compound (D} :
A compound (D} 1s a compound containing a structure
represented by the formula (4) in a main chain and having at least

one functional group having a polymerizable C-C unsaturatedbond:

Formula (4):

+X3_R7_)p_ @

wherein X® is -0-, -COO- or -0C0O-; R’ is a hydrocarbon group
having 3 to 6 carbons; "p" is an integer of 1 or more and 50 or
less; and if the formula contains two or more parts which are
denotedby the same symbol, each of themmay be the same or different

from each other.



conmpound (D) used in the first conposition system and

a conbination of the foll ow ng conpound (L) and the
foll owi ng compound (M, substantially not containing

a photo polynerization initiator: Conpound (L): A
conmpound (L) is a conpound containing the follow ng
structure represented by the fornula (11) in a main

chain and having at |east one glycidyl group: Formula
(1): -(X7-R ~-.U. (11) wherein X7 is -0-, -COO or
-0000-; R15 is a hydrocarbon group having 3 to 6

(e@ar BoBsond" cbspapit NdéLgefstodm 2 or nore and 50 or

less; and if the fornula contains two or nore parts

whi chA arecordbrompdshy ibhes ywarmm spnbeliseceart lefast the filler
t hemmaybe the sanme or different from each other;
(EbnpéﬁﬁdCQmwoumdcﬁ%bodﬂﬁfFbﬁrm@larédﬁﬁé&nunhbyﬁh@ra the
functlonal group which can react with the glycidy

cgmBapref i H@%%Gﬁﬁcﬁ(ﬁ@t conps A kH ?Hs‘é%‘ﬁﬁﬁglat‘?%ﬂomatlon
?%Eﬁé%&i%‘i’q%%%?wé BipdiT OB e L Sing 0n,

f.ol t
SEBQE%QL%E?%& ghgg gp ﬁgvm%béﬁﬁgﬂgrﬁgrghoﬁ fﬁ&é?ator
pol ynmeri zati on |n|t|ator Acrylic ester conpound (E):

An acrylic ester conpound (E) is a conpound
cempeasented: by the followng formula (5): Formula

(5):
A compound (L) is a compound containing the fcllowing
structure represented by the formula (11) in a main chaln and

having at least one glycidyl group:

Formula (11):

— X —R"— (11)

wherein X' is -0-, -CO0O- or —-0C0OO0-; RY is a hydrocarbon group
having 3 to 6 carbons; "u" is an integer of 2 or more and 50 or
less; and if the formula contains two or more parts which are
denotedby the same symbol, each of themmay be the same or different

from each other;

Compound (M) :
A compound (M) is a compound having a functional group

which can react with the glycidyl group of the compound (L).

(3) A third composition system

A third composition system comprises at least the filler



8 (u) (CH2=C I I-OCH2~ i -OH (5) O (R9)Z wherein R8
is hydrogen atomor a nethyl group; RO is a
hydrocarbon group having 1 to 3 carbons; "x", "y" and
"z" are in the relationship expressed by (x+y+z) =3,
-x<3, 0!'-y!'~2 and 0Sz!~2; and if the fornula
contains two or nore parts which are denoted by the
same_synbol, each of them may be the sane or

Ciefh f ftélﬁe%@mww d&dh %@%ﬁlem(ai) radiept HdéHidsint i(Bh and the
tem A forti ng ition s%sten1cpwpr|se at Ieaﬁﬁ
ERHEHIM9 e2CrFAC BRESEonpOH aur(l%) Elhe Sthatfgtially not

tlator t he acryl am de
conpoun&igt Cb%%a#Feglﬁatﬁgp %gﬁtélﬁgﬁ a photo
polynerlzatlon initiator: Acrylan1de conpound (F): An
acryl am de conpound (F) is a conpound containing a 10
ASHY G W dreRicagRmMned By :the following formula (6) in
a main chain and haV|ng at | east one functional group
repr ed@nbedybyctdwetef eldnpaiungl f(@H Mk aa (chHhipdm@idtkpresented
(6): --Xa-R (6) Formula (7): CH2=CR1lr-CONH (7)
bywhdreei fro Dbvisig Gormul@0-(50r - OCOO-; R10 is a
hydr ocarbon group having 3 to 6 carbons; Rll is
hydrogen atom or a nethyl group; "r" is an integer of
1 or. nore and 50 or less; and if the fornula contains
gt rore parts which are denoted by the sane
synbm

R’ (H)y
(ct=c 0 CHz)x-T—"OH ®
0 (%),

wherein R® is hydrogen atom or a methyl group; R® is a hydrocarbon
group havinglto3carbons; "x", "y"and"z" are inthe relationship
expressed by (x+y+z)=3, 1£x<3, 0=y<2 and 02z£2; and if the formula
contains two or more parts which are denoted by the same symbol,

each of them may be the same or different from each other.

(4) A forth composition system

A forth composition system comprises at least the filler
(A), the compound (B), the thermal radical initiator (C) and the
following acrylamide compound (F), substantially not containing

a photo polymerization initiator:

Acrylamide compound (F):

An acrylamide compound (F) is a compound containing a

10



each of them may be the same or different from each
other. (5) Afifth conposition systemA fifth
conmposition system conprises at |least the filler (A

, the compound (B) , the thermal radical initiator (C
and the followng allyl ester compound (G,
substantially not containing a photo polynerization
initiator: Allyl ester conpound (G: An allyl ester
stﬁ@@@yﬂﬂréﬁ%ebén@e@Qﬁﬂguﬁﬁomaﬁwmﬁ%&bﬂMﬁﬁﬁ(GPﬂﬁeamainchain
functional group represented by the follow ng fornula
af@) haFomgruat [8pstldnEHZeOHECHRa0CBrBilB- reéBrevbatetnby the
R12 is a hydrocarbon group having 2 to 8 carbons. (6)
fal sowdng clomposlia i oh :system A sixth conposition system
conprises at |least the filler (A), the conmpound (B),
the thermal radical initiator (C, the follow ng
compound (H) and a reactive diluent (1), substantially
FW&?‘PJC%nE@i Ning a photo polynerization initiator:
Compound (H): A conpound (H) is a conpound derived
froma hydrocarbon having at |east one CGC

turRl ¢+ bond (Gh one nol ecul e, which has a nunber

aver age nol ecul ar wei ght of 500 to 5,000, contains a
structures represented by the follow ng fornula (10)
at its nodified position, and has at | east one
FéxrmmecYa oAl : group having a polynerizable G C
unsaturated bond: Forrmula (10): -+x6 -R14}t (10)

CH;=CR''—CONH—— N

wherein X* is -0-, -C00- or -0CO0-; R' is a hydrocarbon group
having 3 to 6 carbons; R is hydrogen atom or a methyl group:;
"r" is an integer of 1 or more and 50 or less; and if the formula

contains two or more parts which are denoted by the same symbol,

each of them may be the same or different from each other.

(5) A fifth composition system

A fifth composition system comprises at least the filler
{A), the compound {(B), the thermal radical initiator (C) and the
following allyl ester compound (G), substantiaily not containing

a photo polymerization initiator:

Allyl ester compound (G):
An allyl ester compound (G) is a compound having at least

one functional group represented by the following formula (8):

Formula (8):

11



wherein X6 is -0-, -COO or -OCOO-; R14 is a
hydr ocarbon group having 3 to 6 carbons; "t" is an
integer of 1 or nore and 50 or less; and if the
formula contains two or nore parts which are denoted
by the sane synbol, each of thenmaybe the sane or
different fromeach other. A resin conposition of the
present invention, particularly 12 a resin
conposi tion which belongs to any of the
bhoye-nmentio fijfst to sixyh conposition systens,
mﬁg_%kcelﬁﬁntqﬁﬂ ad giion stﬁ@ngth, quick curability,
st urgzresi st,an and - rty,g | I
Wapp |I%:Jafl eﬁ%sogt@é&oc\)/en céur?i %%Jéﬁ‘%‘flg{gg%e gntcsér?)r?%%'
adhesion particularly between a copper |ead frane and
a sem conductor chip when it is used as an adhesive
(®f @ S uMpdsar i oBNisystAS0, the obtained
sem conductor device is excellent in solder crack
resi st aizéh Asmposiesidh sy isemcompidicesr atdeveLe: tdddl €hller
is highinreliability can be obtained. Al so, anong
(Ahe thesigrmpompelsi(B) enshef thaempl esehicd hvignttiieior tike, the
conposi tion which belongs to the third conposition _
follawing eRRPeiRd Elcanfenteprbile /g lesbef £y, sabpepntially
s good | ow stress  pro erty,and,%ood adhesi on,
nc?%e WG Se OG0 B STt e Clet B - BRP T n
reliability can be obtained by using the resin
conposition as a die attach material for a
cSAgandygt.or or a bonding material for a heat
di'ssi pating nenber or an attach material for a heat
si nk meabfpouBestnMide of ebmpanhyi 88r Gidd theod RV epHireBarbon
Herei nafter, the enbodi nent of the present invention
hawing ateleapt amed-Cnunsacudetad |bord inhenpmesletuie, which

i nventi on,
has a number average melecular weight of 500 to 5,000, contains

a structures represented by the following formula (10) at its
modified position, and has at least one functional group having

a polymerizable C-C unsaturated bond:

Formula (10):

_(__xﬁ___R14).:t__ (1 0)

wherein X® is -0-, -COO- or -0C00-; R is a hydrocarbon group
having 3 to 6 carbons; "t" is an integer of 1 or more and 50 or
less; and if the formula contains two or more parts which are
denotedby the same symbol, each of themmaybe the same or different

from each other.

Aresincomposition<xfthepresentinﬁention,particularly

12



"(meth)acryl" denotes acryl and/or nethacryl, and
"(meth)acryloyl " denotes acryl oyl and/or

nmet hacryl oyl . According to the present invention, a
resin conposition significantly suitable for as an
adhesive for a sem conductor chip or a heat

di ssi pating nenber can be provided, wherein the resin
conposition conprises at least a filler (A , the

afddoWcRBpod 3+ cornaund, HB) cakd 8o ther Bl tﬁ@@ﬁwe—mentloned
initiator (C), substantially™ not containing a photo

fppbynesi gattioncidmpdd i in Sorgasd i(Bexdeld@mound adhesion
containing a structure represented by the follow ng

stoemutia, (di)idkncarmbibichaimoanditavias]g sabnceasthdalsy stress
functional group represented by the follow ng formula
p{ggert)}:orlmhsq @ppll@;(blpgltc( thed@reFAr 19 @ndois excellent
-COO or -0000-; Rl is a_hydrocarbon group. having
l%aéheaa%ngar-tﬁrpuﬂ@réﬁ PREYGER Gf qoaﬂemo%%a%nar%e pnd a
cont.ai ns t%€ or _no

st e dPeronehts uashy e SSRHE S EitTe BULRE SR otor
R 9 SR8 hLAERERLc LoD GaTh DUNGL. PO A ene 11

sof@ER-cPlcr Rt F3d S ashydrocaibon %éﬁ‘r’ﬂ:cﬁﬁiﬂd&r Yevice

to 11 carbons; and if the fornmula contains two or nore

wPath Sis WH @b &t erdllenodied iy ddhe reamrsyimiel., each of
them may be the

Also, among the resincompositions of thepresent invention,
the composition which belongs to the third composition system
exhibits excellent bleeding property as well as good low stress
property and good adhesion, therefore, a semiconductor device
excellent in reliability can be obtained by using the resin
composition as a die attach material for a semiconductor or a

bonding material for a heat dissipating member or an attach

material for a heat sink member.
Best Mode for Carrying Out the Invention

Hereinafter, the embodiment of the present invention will
be explained in more detail. In the present invention,
"{meth)acryl" denotes acryl and/or methacryl, and
"(meth)acryloyl " denotes acryloyl and/or methacryloyl.

According to the present invention, a resin composition
significantly suitable for as an adhesive for a semiconductor
chip or a heat dissipating member can be provided, wherein the

resin composition comprises at least a filler (A), the following

13



same or different fromeach other. As the filler (A

used in the present invention, silver 14 powder is

often used. A containing anmount thereof is normally

70 to 95 wt%in a resin conposition. As the filler (A

besi des the above, for exanple, gold powder, copper

powder, nickel powder, palladi um powder, al um num

nitride, boron nitride, calcium carbonate, silica,
cappimd @) &he d itherman wddbche inded atWhreClusisvdpstthetially

silver powder, generally, commercially available
net | Gt pbweed § ALt R leBrardmad ipdx dnii&llafgy ‘be used.

As such silver powder, reduced powder, atom zed powder

and the |Iike are available. Preferable particle size
Cé@%&uﬁg pmin average particle size since if the

average particle size is smaller than this range,

Vi scosj t es| NOSi ti S j

and 1 (TR S AT 4 SE-REERRES LBPps b oy ehe
£681@Ring | forMdla CAYSE rClogdl RI-RE: Hi SRENSAPhNAZZl1@ast one

Silver powder other than one for electronic materi al
iRyt 1 66d Uderd s et f Uy folRWhiithyy, folwgla (2):

materials should be carefully selected. Silver powder

havi ng silver containing rate of 90 w % or nore may be

used preferably. Silver powder having silver
Fepptbd nfhg rate of 90 wt% or nore may be used as

all oy of the silver powder and other netals, however,

silver powder having silver containing rate |ower

ve (B not preferable as thernal
conducti vty may decrease. The form may not be
' anly _|Wom t and._.na e.ipia fl -] I

w@%ﬁ%%?ggll'orglér ?ﬁg |?ﬁe.ﬁﬁ$§fér§b?§%Eﬁgﬁftgggﬁ%§ﬁgbr°“p
ndWidg fl akesl ExLoédos M mRy ke suseftapdr aener akl More and 50 or

contained at 70 to 95 Wt %in a reSin conposition. If
léde; cond aimithg formula contains two or more parts which are

denotedby the same symbol, eachof themmaybe the same ordifferent

from each other;

Formula (2):

/pq\
R2 N—~R*—C00— (2
% 2)
C0
wherein R? is ~CyHp— or —CsHs—-; R® is a hydrocarbon group having
1 to 11 carbons; and if the formula contains two or more parts

which are denoted by the same symbol, each of them may be the

same or different from each other.

As the filler (A} used in the present invention, silver

14



rate of silver powder is |lower than the above, thernal
conductivity, and in sone cases, required electric
conductivity nay be deteriorated. If the containing
rate of silver powder is higher than the above,
viscosity of a resin conposition my 15 becone too
hi gh. In the conpound (B) containing a structure
represented by the forrmula (1) in amain chain and
pORIE ARG Al reastisere fAINGHQNali nPLRBBNt CPRESENE el% ki’])brma]_ly
the formula (2) used in the present invention,
70red emahlke thai fwdnoeamnpeniRlosontzl nee FNlder (A) bes:Ldes
repeating wunit of the main chain does not contain an
the ateie¢ Groepan@lsogoltydwaear, boopdlr payddeyaitked ppwder,
carbons, however, it is preferable to limt in the
paéh@@llém Bowge6, BLualingwmi g thyidicocapporn Riitsidhavead cium
nore carbons, deterjoration of mnoisture reS|st|V|ty
C%¥b%n%ﬁ?edsb%%ﬂ%cta¥%ﬁﬂ4ﬁa?ﬁwﬁﬂﬁw%&%e &id @elspsbe used.
possi bl e to make rtles such as adheilon stren

b T HET? kE= 000 kR B0 IvhEL BOORRY o CS AP legyeromiEtclally
ax?gfgélgi@réll%e\ﬁ%&é%%% %I)nfrﬁ eﬁ,"ék%r% lé:r ocaérltbfael ﬁfy' be used.

Fessur e cooker

AS&udiP 1AL BpBlidbeSSrERMLONSRIEE b ohISER B5EalP fhd the

carbons, hydrophobi ¢ property of 4 resin becomes too

18ké Ok mﬂmﬁ% Oonprgteengid dorai Bt disunkacetOr3o pm in
the like which is easily oxidized such as copper or

atbeade bermiyl detier girade]l £ Ahbydicacareho igrcdups i havsrghaller
3 or 4 carbons is nore preferable. In the repeating
thlfmltthi@ rangg0-vigrcosgCyoofi 8 cealai @@r@poaistiaprpmcomes too
ﬁresented by a synbol "X1". They are necessary
hJe% i Bind %f%%FV?F?Q%@%%%SH%MCP%%F dhsy F%l%éangef

ate.as . materjal or

é&l&&%?l{@e {:gjogghgg %%%rh:ijsng nozz]_:Lo | P& powder other

than one for electronicmaterial may include large amount of ionic
impurity, thus, materials should be carefully selected. Silver
powder having silver containing rate of 90 wt% or more may be
used preferably. Siliver powder having silver containing rate
of 90 wt% or more may be used as alloy of the silver powder and
other metals, however, silver powder having silver containing
rate lower than the above isnot preferable as thermal conductivity
may decrease. The form may not be particularly limited and may
be in a flake-1like form, spherical formor the like. Preferably,
silver powder in a flake-like form may be used and generally
containedat 70 to 95wt% inaresincomposition. Ifthecontaining
rate of silver powder 1s lower than the above, thermal
conductivity, and in some cases, required electric conductivity
may be deteriorated. If the containing rate of silver powder

is higher than the above, viscosity of a resin composition may

15



The part represented by the synbol "X1" is preferably
-0- (ether bond). Further, a repeating nunber "nm' may
be in the range of 1 to 50. However, if the repeating
nunber "m" is 1, flexibility of a targeted cured
product may not be exhibited, thus, the repeating
nunber may be preferably 2 or nore. If the repeating
16 nunber "ni becones nore than 50, viscosity becones

béeemdi Gho aihyh it is not preferable for practical use.
If a repeating unit satisfies the above condition,
two ofnnbhe &omgsuwd §BChcsrepeaiimng a wihstme episednted
or a copolyner wi th ot her conponent nay be used.
b¥hedermulie! ¥luhe timsrial clyg bupndépré sgratteledyt bhe functional
formula (2) is necessary to exhibit good adhesion
gg@%ﬁ@?ﬁe?%mae%mhe Prareke $41) fged iuthe agespnidnvention,

I t kel / pal | t dt

R AT G 5 ) DB BREPGPaB - EaT iHied 1 sff@eating
LS R S,
%@P&@é% iR r&a thQClt gnéilcag% ggp ﬁé&éxﬁéilab'ﬁé 98%%8%%&‘&1316

ontaln an aromati c group

t&arHens irdkfe- Fkge e PREL 6Ul QEW Béﬂro%ﬁ%rgaﬁkz@r@éa%on R' to
Anmong t he conpounds (B), a bisnmal eimde conpound (B')

hgepresantedebyattbentol HeveAdot @t dtth aof Ioiisture resistivity
particularly preferable. Bisnaleimde compound (B ):
ofF ey mulrad( Brodé¢t CRMNRECDDeRENX2d RGOCDRSE- NeQ@bssilble to make
CR4- CO, CO_CR4
properties "such as adhesion strength or the like be hard to
deteriorate under severe condition in water treatment such as
PCT {(the pressure cooker test) or the like. Hydrocarbon R is
set to have 6 or less carbons since if there are more carbons,
'hydrophobic property of a resin becomes too strong and adhesion
strength to a metal surface or the like which is easily oxidized
such as copper or the like may deteriorate. A hydrocarbon group
having 3 or 4 carbons is more preferable.

In the repeating unit, -0-, -COO- or —-0COQOO- is contained
as a part represented by a symbol """ They are necessary to
exhibit flexibility of a cured product and also to be in liquid
stateasrawmaterial or to improve solubilify toother components.
The part represented by the symbol "X is preferably —O- (ether
bond) .

Further, a repeating number “m” may be in the range of
1 to 50. However, if the repeating number “m” is 1, flexibility

of a targeted cured product may not be exhibited, thus, the

repeating number may be preferably 2 or more. If the repeating
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(3) wherein X2 is -0-, -COO or -0000-; each R4 is
hydrogen atomor a nethyl group; each R5 is a
hydr ocarbon group having 1 to 11 carbons; each R6 is
a hydrocarbon group having 3 to 6 carbons; "n" is an
integer of 1 or nore and 50 or less; and if the
formula 17 contains two or nore parts which are
denoted by the same synbol, each of them may be the
nsiver Om"dbétenestmdromheachopthiescosite, biestakel tdderigh and
conmpound (B') exhibits good fluidity and good
iadhesion preferdble ffét eprdd)icglarudecul difl p siepeating unit
powder, is conpounded. A naleim de group or a
S@l@ﬁfﬂeﬁ vBetharvsorondit tomt aWasy nore kandssrfabechirgpeating
conpound (B') as a functional  group By using them
uRh E“ﬁé(ertSﬁdamf ReTIRIL YRS ¥4 h|%bte|rat:‘6ﬁﬂp‘€‘%’3n¥ alayd%e used.
her ei er_d 0 react|V|t is.e
when PREREEE! T a0t §g0 BTy P iredePdy i Formula
o) a [
)O J‘.js S!sjs yI NS Q?El?&)g_t 8%88#&&'%‘{ iy orr?qcch%s tlo a metal

orexa il ver

pfe@@e@§u§f£‘b@ Lsh%ﬂ asTglfl\%§ﬁ?£€iﬁ% gf rﬁ@:‘ﬁgQVBgligdluﬁﬁatlng ,

two functional groups in one nblecule since the

ah®! twov Agh et oAk efr dup D ndse W tprdierald1r @ onk2@hed in one

functional group, i1nprovenent of adhesion strength is
mobecslE f i ci ent than expected. |If there are three or

nore functional groups, nolecular weight increases so

as toHrdreearkpschéi pynmnaﬁdl éadshe r@@mcntmmbsgw@n may

to_have high viscosity, Cbnventlpnally as
P%ﬁ??ﬁﬁﬁ#%ﬁﬁl(hﬁPermHﬁgﬁﬁﬁﬁﬁ%WM CﬁﬁF@Fﬁ?@éfb%%%5@ﬁ§§lonal

usi ng _ar.ona mne as raw paterl
gﬁ%%g’ FfeFFEr'Lé’ @‘??% A £OT b2 bt ﬁr?‘ﬁé a?oqﬁaaqpcaa%w have
10858 OSB! TG 1A, 104G o0 M M PO HEFRRIAIATES k2.

as the aromat’i c

Among the compounds (B}, a bismaleimide compound {(B')

represented by the following formula (3) 1is particularly

preferable.

Bismaleimide compound (B'):

Formula (3):

CH—CO ( _to—
N—R*—C00—RS— X2 R‘*)n—oco—RL—N\ ||

CR*—C0 c0——CR?

N/

(3)
wherein X* is -0-, -COO- or -0C0O-; each R® is hydrogen atom or
a methyl group; each R’ is a hydrocarbon group having 1 to 11
carbons; each R® is a hydrocarbon group having 3 to 6 carbons;

"n" is an integer of 1 or more and 50 or less; and if the formula

17



am ne base bi smal ei nde has generally high crystalline
property. Such mal ei m de conpound is soluble in

sol vents having high boiling point and polarity such
as di met hyl formam de, N-nethyl pyrrolidone or the

l'i ke, however, when such solvents are wused, voids are
generated upon heat-curing a resin conposition to
deterlorate thermal conduyctivity, thus, such solvents

CULIES T8 Bb NRE&IPAAES 'HEL Bt axEI 77 kA LanpBantEResymbol,
I f t t [
Ak D S5, B GORE SETBTERHER: FhohogBlharger-

to dilute, the bismaleimde conpound (B') exhibits
good affinity with generally used vinyl conpounds in

l'i qui gh & Yimat1R i diet c&APoRED Q'Bhl)'t@)%ﬂylﬁfé G}blod fluidity and
conpounds in liquid form Anong them a vinyl

geadipelre ibavetgn a { geth)1aerpl) qybagt@umarﬁymﬁm powder,
used as a diluent since it can be copolynerized wth

ig heorpemalesi . de medrpouined gBohp bm theecbismalieentdereof is
conpound (B'), R5 of the fornula (3) may be a

CoyieRigred bo ﬁh@rhﬁtﬁﬂlarﬂ@ﬁirrrigielccmpqqnct 4Bbbas, a preteiabhy group.
not containing an aromatic. Also, it is preferable

Bx A ch & heRy BP3e bR BB b @p thegmalt ke dleat persiator (C) to
oo e%ﬁ%aﬂiﬁ%f?;ﬁ%é’%%yb%% B‘(ﬁ)‘g%?‘er? 8%€%it£2agr%%ﬁiﬁ¥ted
heg‘;[teénfr *Plldy o%.aq.'lll r?eirnﬁ% ?; PePé nﬁggﬁl%he%q_%n to

partlc avi ng car on Is pre

héf&&ﬁé@ﬂ@éﬁvéﬁéth§s%r%&@%@C%U¥EkéH§MHJ£@W%@Qp§a£9ng§N1 Pd
carbons, preferably not containing an aromati Cc group.

p]étiﬁgﬂdx tiee 1189% calahome @deherieedti on of noisture

resistivity may occur and it causes deterioration of

pr opeThé dsi sguedle iasl dedhesponndsts 'endpals bwvothmdtidamal groups

under severe condition in water treatnent
in one molecule since the following are taken intoc account. If
there is one functional group, improvement of adhesion strength
is not sufficient than expected. If there are three or more
functional groups, molecular weight increases so as to raise
viscosity which leads a resin composition to have high viscosity.

Conventionally, as a difunctional maleimide compound,

maleimide compounds using aromatic amine as rawmaterial arewell
known, however, it is difficult to obtain the aromatic amine base
bismaleimde in liguid form in room temperature as the aromatic
amine base bismaleimde has generally high crystalline property.
Suchmaleimide compound is soluble in solvents havinghighboiling
point and polarity such as dimethylformamide,
N-methylpyrrolidone or the 1ike, however, when such solvents are

used, voids are generated upon heat-curing a resin composition

to deteriorate thermal conductivity, thus, such solvents cannot
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such as PCT or the like. On the other hand, if there
are nore carbons, hydrophobic property of a resin
conmposition becones too strong and adhesi on strength
to a netal surface or the like which is easily
oxi di zed such as copper or the Iike may deteriorate
and al so crystalline property becones too high. Thus,
ei ther case cannot be used. A hydrocarbon group
bhadadt 3a8r tHhe Ciot HRABe i hBddMddndiefer@lieis @n, 116088 form
or -0000- is contained as X2 of the fornmula (3) 19
atTlrepmatr enpeecessas y itol exlutbhecébexkbitlad tipeod swlomad Even
product and also to be in liquid state as raw
1 freitterd salnegre sts@ Mynprco e 1sdleu bithiet ypisteletiméde compound (B')
conponents. Anong  them ﬁreferabhy X2 may be -0-. .
ehiltifey gooreafépBatynyl hundereralinfugask Wapydacragounds in

unit _contained in the fornmula (3) may be 50 or less,. .
1%‘?“%%@%%2%19%19“%8? éiyutﬁéﬁBgfe‘él%{}ePo%?u“ds in'liquid
Vi SCOSI comes _t.oo.high and. it _.is _not preferab
fqgor Bebleatetes wHYA b aRA BhnE ol RS HE orour
isa@,a&%agggdﬁgbécpg,s V&l%eﬂ@%?flgé% <3h égQ#go%
units y be used or a copolyner with other co
tHERY ikghu2aehi AU B o@EPQBIryi.on is avail abl e by
reacting a conpound having an am no group and a
car baxy khgroupma Weeneid ddo@onpo®id, RaAsof the formula (3)
hydr ocar bon group having 1 to 5 carbons between the
megribgo a gydupcantonhgreap boxylngroup (Wawelrpenani poeferably
acid such as glycine, alanine, am nocaproic acid or
Nqth£qrtigen ingh il oM@ tdishy dpLt8e, éF fLRePgefpyaPigethat the
thereof to synthesiz | ei mi de of ino acid, _and
ARG R OHPOdaEE TuLPhOpOFYAPRY ! ed GRRdE arg © 0F more
I k . ' [ . e
R kT e TR RRa e o PE e i gt BV B han1e co
be used. R° preferably may have only one carbon or 5 carbons,

1iN%d with
mponent

and particularly R® having 1 carbon is preferable.

R® of the formula (3) is a hydrocarbon group having 3 to
6 carbons, preferably not containing an aromatic group. If there
is less carbon, deterioration of moisture resistivity may occur
and it causes deterioration of properties such as adhesion
strength or the like under severe condition in water treatment
such as PCT or the like. On the other hand, if there are more
carbons, hydrophobic property of a resin composition becomes too
strong and adhesion strength to a metal surface or the like which
is easily oxidized such as copper or the like may deteriorate
and also crystalline property becomes too high. Thus, either
case cannot be used. A hydrocarbon group having 3 or 4 carbons
is more preferable.

-0-, =CQ0- or —-0CQ0O- is contained as X? of the formula (3).
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Is used as a reaction initiator for the
above-nenti oned conpound (B) and other polynerizable
conmponents to be nmentioned below. Cenerally, there is
no particular Iimt if it can be used as a therma
radical initiator. Preferable thermal radica
initiator has a deconposition tenperature of 40 to
140 Cin ternms of a deconpaositiqn,startin
TR hBE RS e TRRL PO DD o FagTd DRAATIGL 2t BeFesisiipt and
c Ssiti rti tenperature js detected sqo .as...
SHCARIL AR MR St PER A L SERR oRe Sy SN SRELS
cdeatipd: Wi Rondritsl NIk SR CE ALHT 1y 3 ptlepe —o-.
deconpp§$%4é§$ Fénperatur ?3_1:%§¥€§%§?§k)%;1@§ oPaegeo
st abi Fhtyh&f, & HLHpee@IPYShlinBBratn” 20F N d®lepeating unit
tenperature deteriorates, and if the deconposition
cdretqiareat inethie foveanla403 Cnaguss B0 bf M2 RQCOMES he repeating
extremely long which is not preferable. As exanples
nwiber et imicomadi oakrpdlymerseatiton bavdneat droo high and it
_satisfying such requirenment, there nay be nethyl ethyl
ixpebrectperbke dor naadhjilcafclvhexdfioneeprertoidigienit satisfies
net hyl acet oacetate peroxi de, acetyl acetone peroxide,
the ROYVE COBHLTLPRr %% -9F, Bo%et KLREF 9T SHFvReRsRé ing units
1, 1-bis(t:hexyl pero cycl ohexa
nay P o FOPOTSS. 4T85 PERBERGPEPERGRExERE, be used.
1, 1- b skt - QXY ) £ Vs - :
2. 2.0 B0, D o ST ey praskigs @ compound
haks irdPhs (dmd ¥rBaboxyd GYehPHOLEC Y®up, wherein the compound
n- but yl - 4, 4-bi s(t-butyl peroxy)valerate,
hak 2- hiyatbebtbyh ppraxy hbwtiage]l to 5 carbons between the amino
1, 1- bi s(t-butyl peroxy)-2-net hyl cycl ohexane,
grodpueptiydr oarboxyl group (namely, amino acid such as glycine,

alanine, aminocaproic acid or the like), and maleic anhydride
or the derivative thereof to synthesize amaleimide of amino acid,
and reacting the product with polyalkylene oxide diol,
polyalkylene ester diol or the like.

In the present invention, a thermal radical initiator (C)
is used as a reaction initiator for the above-mentioned compound
(B) and other polymerizable components to be mentioned bhelow.
Generally, there is no particular limit if it can be used as a
thermal radical initiator. Preferablethermal radicalinitiator
has a decomposition temperature of 40 to 140 °C in terms of a
decomposition starting temperature measured by a rapid heating
test wherein decomposition starting temperature is detected so
as that 1 g of sample on an electric heating plate is heated while
rising temperatureby4 °C/min. Ifthedecompositiontemperature

is less than 40 °C, storage stability of a resin composition at
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per oxi de, p-nethanehydro peroxide, 1, 1, 3,
3-tetranet hyl butyl hydro peroxi de, t-hexyl hydro
per oxi de, di cunyl peroxide,
2, 5-di et hyl - 2, 5-bi s(t-butyl peroxy) hexane,
a,a' -bis(t-butyl peroxy)diisopropyl benzene,
t-butyl cunyl peroxide, di-t-butyl peroxide,
2, 5-di met hyl - 2, 5-bi s(t-butyl peroxy) hexyne- 3,

ndSRPU ¥eberpeLQ¥ destcdicrathed,l | AR hylfhexRROHecomposition
per oxi de, octanoyl peroxide, |auroyl peroxide,

t et Cradisd operoxi de; c mdudimey k iperioxtoees degzmdly long
per oxi de, diisopropyl peroxydi carbonate,

wibi slf 4: % -rbeit yo y/fod etiebey.] ) per oxydi car bonat e,
di - 3- met hoxybut yl per oxydi car bonat e, . o
di-2J§tﬁ?ﬁﬁ@%?ﬁp@géwyﬂeé@@béﬁﬁﬁ@?lZHOlymerlZathN-lnltlator

di - sec-but yl per oxydi car bonat e,
S%I‘FJ(%EWEQ% u-cg“- XFBGNHr) pBEERYDAY d2f Hofidtel ethyl ketone
di (4:t-butyl | oh | ) pero di carbonat e
PSS o eI R e BROTAT | SEEkEOT peniyLacetoacetate
p§¥%¥g$§{oxyneodecanoatnggylaceton

t et ramet hyl buty oxy ne%decanoate,

1110564 ohexl ylpd bl ef hylmenaxk cgedoeanaatene,

t - hexyl per oXy "neodécanoate, t-butylperoxy

1n3a@l|ﬁ£af1aﬂt>@1petrd3qzq>dﬁﬂrmame\;al ate, t-butyl peroxy

pi val at e,

1 21 Bo s frethmpt v Ihbedoi e (3,6 thexenbayll pgcdonehexane,
1,1, 3, 3-tetranet hyl but yl per oxy- 2- et hyl hexanoat e,

111 d9ks G vl naratiy| etahanss@@ey - 2- et hyl hexanoat e,
t - hexyl per oxy- 2- et hyl hexanoat e,
2 ’_(2- *D?Pt %1 ‘ge‘lr"c?ﬁy“-tzikéﬁ«)éi HresdiGat ,Oh_F?‘H&t) yI-peraRy
1,{13—3%% gé-aéu%ylﬁér%%%'doy%&%@/o ®lglc acid, t-butylperoxy

n-butyl-4,4-bis (t-butylperoxy)valerate,

peroxide,

2,2-~bis(t-butylperoxy)}butane,

1,1-bis(t-butylperoxy)-2-methylcyclohexane, t-butylhydro
peroxide, p—methanehydro peroxide,
1,1,3,3-tetramethylbutylhydro peroxide, t-hexylhydro peroxide,

dicumyl peroxide, 2,5-dimethyl-2,5-bis(t-butylperoxy)hexane,

o,o'-bis{t-butylperoxy)diisopropylbenzene, t-butylcumyl
peroxide, di-t-butyl peroxide,
2,5-dimethyl-2, 5-bis(t-butylpercxy)hexyne-3, isobutyryl

peroxide, 3,5, 5-trimethylhexanoyl peroxide, octanoyl peroxide,
laurcoyl peroxide, cinnamic acid peroxide, m-toluoyl peroxide,
benzoyl peroxide, diisopropyl peroxydicarbonate,
bis{(4-t-butylcyclohexyl)peroxydicarbonate,
di-3-methoxybutylperoxydicarbonate,

di-Z2-ethylhexylpercoxydicarbonate,
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t- butyl peroxy-3,5,5-trinmethyl hexanoate,

t - but yl per oxyi sopropyl nonocar bonat e,

t - but yl peroxy- 2- et hyl hexyl nonocarbonat e,

2, 5-di et hyl - 2, 5- bi s(benzoyl per oxy) hexane,
t-butyl peroxy acetate, t-hexyl peroxy benzoate,

t - butyl peroxy-mtol uoyl benzoate, t-butyl peroxy
henzoa

e bi s(t-hutyl peroxy)i sopht hal at e,

dﬁ-‘ﬁﬁFyLBEV&Q%E’W LCHERORAF Bonat o,

3,3 .4,4' -tetra(i-but oxycar bonyl ) benzophenone_ ar
i merhat raE b L LGBy e Tt ur gtbonate,
WQ QL ere Kinds R | curability. Altho j
dﬁggnot pa?tfguparf§§F}g§t%%§ it is preferable #%EEfgonate’
of, Be -bhgr HBbeadhe Al pe ALY AEOL sé bl op PLISM Hed by

0.001 to 22 2 % 1in aresin conposition. Aresin
coayppsrbkohcoficthroptesent i nyeni BpB-tot genetiaylyutylperoxy
used under lighting such as a fluorescent |ight or the
neklecaheate, lrtyalphekplpdtyeehyrathplpernity atesdesanocate,
contained, rise in viscosity is observed due to the
trégavilorrakl| e nevdrranreosi n t-bowydserrsr. Theedecanoate,

substantially, a photqQ polynerization _initiator
LERRKSLPEECEYnt ai nédVatRéSrer m " stiRttatRea®y” neankivalate,

t hat, , ], hot | [ ti

2 ot e Dbt Bl Geerey Lk drorte P et oni 1 y

i b

3 SO P BB D e WU,
o ot . . .

SRS AR B et e Lo B8

tHRkekiyapetroxy-2-ethylhexanoate,

t-butylperoxy-2-ethylhexancate, t-butylperoxy isobutyrate,

t-butylperoxy maleic acid, t-butylperoxy laurate,
t-butyiperoxy-3,5,5-trimethyl hexanoate,
t-butylperoxyisopropyl monocarbonate,
t-butylperoxy-2-ethylhexyl monocarbonate,
2,5-dimethyl-2, 5-bis (benzeoylperoxy)hexane, t-butylperoxy

acetate, t-hexvylperoxy benzocate, t-butylperoxy-m-toluoyl

benzoate, t-butylperoxy benzoate,
bis (t-butylperoxy)isophthalate, t-butylperoxyallyl
monocarbonate,

3,3',4,4"-tetra(t-butylperoxycarbonyl)benzophenone or the
like.

They may be used solely or in mixture of two or more kinds
to control curability.

Although it is not particularly limited, it is preferable

that the thermal radical initiator (C) is contained by 0.001 to
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(©, and together at |east one selected fronthe
follow ng conpound (D), the follow ng acrylic ester
compound (E), the followi ng acrylam de conpound (F),
the following allyl ester conpound (G and the
foll ow ng compound (H), thereby, better adhesion
property and physical property after curing, for
exanpl e, one or nore properties anong quick curing,
ZadfkésiBna FEFIBWSPBRPSERACR; |ow stress property,

9 BERPELLY 00 8 N1 Bl SPEELLES AR 1< conerany
t whi ch t.art
SSSEBUI (011 s 1y 1 SRIRSDERL POAED, PR 3496 nonce,

i;'gniatiﬁﬁ@foa?%)l?ﬁ@?&XHﬁ&bﬁaQrﬁt‘Matt%ﬂhfs EORPOURE I (Blise in

COfT'pOUI’]d used 1 n the present 1 nvention Is a

vG@oBaYRY i & YMARIdUddeSts UHULBaEERERSAM BD (RY nlyhehe resin
formula (4) in a main chain and having at |east "one

chupetiethah. gr orhubavshigs anpbd VIeY | 2abbRo€oC polymerization
unsaturated bond: 23 Formula (4): -(X3-R7~ (4)
inheneknrX@nmot ®e co€0@ined. - AOEterR7 "sebatantially"” means
hydrocarbon group having 3 to 6 carbons; "p" is an
thated)&erof smabl ams@tand Shektc pekyieFmptifon haitiator may
bfornula contains two aor nore parts which are denoted
By PERECEANESsYABOIRS ddaF off t Be hdamPI{r g and
ferent, .fromeach ot-her. .The .conpound éD% Limts the _.
PRSGF6ER b i Oup TRy GO AITEd [ h 4 PEBEat Py Lrficained-
(X3-Rp) Jeldid MRKBoChRL Bt 8ra AYALPCALRON: GE O o 1Ak 1 ses
3 to 6 carbons s?nce |? t here |s§?ess car bon,
adet Br&or g Ofthe compound (B) and a thermal radical initiator
{C}, and together at 1least one selected fromthe following compound
(D), the following acrylic ester compound (E), the following
acrylamide compound (F), the following allyl ester compound (G)
and the following compound (H), thereby, better adhesion property
and physical property after curing, for example, one or more
properties among quick curing, adhesion, reflow resistance, low
stress property, bleeding property and other properties can be
improved.

Similarly to the compound (B), these compounds (D) to (H)
are components which can start radical polymerization reaction
by & thermal radical initiator and copolymerizable with the
compound (B).

A compound (D} used in the present invention is a compound
containing a structure represented by the formula (4) in a main

chain and having at least one functional group having a

polymerizable C~C unsaturated bond:
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of noisture resistivity may occur and it causes
deterioration of properties such as adhesion strength
or the |Iike under severe condition in water treatnent
such as PCT or the like. On the other hand, if there
are nore carbons, hydrophobic property of a resin
becones too strong and adhesion strength to a netal
surface or the like which is easily oxidized such as
copper or the like may deteriorate. In the repeating
unit (X3-R7), -0-, -COO or -0000- is contained as a
Feedidild epresented by a synbol "X3" . They are
necessary to allow a cured product to exhibit
flexibility and sufficient adhesion strength. It is

ngisqup rabl e (@r practical use that the repeating
n &%e ' becones over 50 as viscosity rises. If the

repeating, unit satisfies the above condition, two or
Rt kithdd Sof O5uchCOPapeAt TREOENI tB ddy e vdsegagpor group

| th ot her , t, 24 d. As
wFORRY e BT, ROTROTER! 210 PS U588 50 o

t t. . | qyl .
SRS L R0 1S S BNE BT oA nich axe

déﬁgéé&Hb%ﬁgﬁdﬂé@§ﬁﬁbiP@é@%%(D ﬂ%%%ﬂ%éﬂ e BR%ik®erent

used toget her. The conpoun preferably has two or

£ e ee LEHC dnsat ur ated bonds in one nol ecul e. The
acrylic ester conpound (E) is a conpound represented
by the following fornula (5): Fornmula (5): I is () vy
CH2=CCGCOCH2 i -OH (5)

The compound (D) limits the hydrocarbon group R’ contained
in a repeating unit (X*~R’) in a main chain to a hydrocarbon group
having 3 to 6 carbons since if there is less carbon, deterioration
of moisture resistivity may occur and it causes deterioration
of properties such as adhesion strength or the like under severe
condition in water treatment such as PCT or the like. On the
other hand, if there are more carbons, hydrophobic property of
aresinbecomes too strong and adhesion strength to ametal surface
or the like which is easily oxidized such as copper or the like
may deteriorate.

In the repeating unit (X*-R’), -0-, -COO- or -0COO- is
contained as a part represented by a symbdl "X*". They are
necessary to allow a cured product to exhibit flexibility and
sufficient adhesion strength.

It is not preferable for practical use that the repeating
number "p" becomes over 50 as viscosity rises. If the repeating

unit satisfies the above condition, two or more kinds of such

repeating units may be used or a copolymer with other component
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11 0 (R)z wherein Re is hydrogen atom or a nethyl
group; RO is a hydrocarbon group having 1 to 3
carbons and preferably an al kyl group; "x", "y" and
"z" are in the relationship expressed by (x+y+z)=3,
1:-xS3, O0O<y-2 and 0<-z:-2; and if the fornula
contains two or nore parts which are denoted by the
same synbol, each of them my be the sane or
maly fideresdd from each other. Generally, a | ow viscosity
acrylic ester conpound such as nono(neth)acryl ate,
di (nety dongtaecradburobp Haked spoasprenszable BaCtingaturated
diluent. By using the acrylic ester conpound (E)

benghr éd@riceBlaByPe ife (FEERMIPETYSPY L gBoRN R Fe il Bl L afigoup or the
|ent bl eedi . t _be exhibited. T _
L o AT Do L S e hCR LTS S EPhO g b e bisinds

wFETRE"EM T S8 ERTDESIALEN BT AL ARG o o

conposititoni's appl on
md e RAF thd e endedigSuch a3 doheaditrame or the
[1ke or during heat-curing. It 1s an undesirable

phenamener 33 ithes b sechmgbumy ©3uss 4 M&rdld ¥epEsented
t he ground bonding (w re bonding froma sem conduct or

behilpe f@l bowlirey fhnuley (Bgy: cause decline in adhesion
strength of encapsulant of a die pad and thus
del am nation, and cracking. Herein, the term
"excellent in bleeding property” nmeans that breeding

Fomnphld d(R)o generate, that is, the above-nentioned
probl ens are hard to occur. Asa particularly
preferabl e compound (E) represented by the formul a
(5) R® there may be a(@@npound wherein R8 is a nethyl

group, RO is a nethyl [group, x=1, y=l, and z=l or a
whepein i 5_a RAethyl oup, x=2, y=l, and
(Gsmpunduhepel ogff) Le—a gt ! 6
0 (R°),

wherein R® is hydrogen atom or a methyl group; R? is a hydrocarbon
group having 1 to 3 carbons and preferably an alkyl group; "x",
"y"and "z" are in the relationship expressed by (x+y+z)=3, 1<x<£3,
0<y£2 and 0£z£2; and if the formula contains two or more parts
which are denoted by the same symbol, each of them may be the

same or different from each other.

Generally, a low viscosity acrylic ester compound such.as
mono {meth)acrylate, di(meth)acrvlate or the like 1s used as a
reactive diluent. By using the acrylic ester compound (E)
represented by the formula ({5), good adhesion and excellent
bleeding property can be exhibited.

The term "bleeding" means a phenomenon wherein a resin
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The acryl am de conpound (F) used in the present
invention is a conpound containing a structure
represented by the followwng fornmula (6) in a main
chain and having at | east one functional group
represented by the followng fornula (7): Formula (6):
-~X4-Rlo (6) Formula (7): CH2=CR11-CONH (7) wherein
X4 is -0-, -C00- or -OCOO-; R10 is a hydrocarbon group
c&ﬁg\!d)ﬁ'&q‘@’ oty §e§§ﬁ%os@%ﬁo‘§sﬁﬁ@é@§%ﬁ é"EQ%QEe‘%o be bonded
met hyl group; r* is an integer of 1 or nore and 50
wign [28s reafid tdmpbeif Drmnilsaappieans@itie PWRLer t WL bonded
parts which are denoted by the sane synbol, each of
stdlemarey leedt ieamaner orhaliffifier ent dbramyeheht othetng That is
acryl am de conmpound (F) limts the hydrocarbon group
aRidsgitrabdedrhanomepeats hije unieed Xy R2Q)cawse imfigriority
chain to a _hydrocarbon group having 3 to 6 carbons,
O%r rEMURB Dendi ngar W KE, bogﬁiha@ flromr@r%mascqr@@tor chip
carb n deterioration of noist resistivit

EocRuftgnBaft 'caﬁsggdeFBF?opﬁF 6Heoﬂin EFLP sSt§§Bﬂth of
er@é%%ggfgﬁ?rbét [ ac ea%xge ﬂeuge grgrrﬁ%ellvoel{,e crﬁcklng

SUC or t

Hgleilbe Q{@et!ef}@ndexdgllérﬁerﬁi HiedW iy %ro?) means that

hydr ophobi ¢ property of a resin becormes too g}rong

bPEEd Bethess ORaghr erg dtjbriél:aa:é’fetﬂﬁaﬁuifs?c@h@r e - t i oned
which 1s easily oxi ed such as copper or the |ike

pIvelyl elet ere dwatdeco boctihe Eepepbirbfcwbatl ¢ ¥4eRéBablamympound
bond of -0-, -COO or -0OCOO, preferably -0-, may be
(Bonepirnednbsd®ypre foeprésdidt ed-hdye maypebobotduitieyerein
@re necessary to exhipit flexibility of
is a methyl group, R’ is a methyl dgroup, x=1, y=1, and z=1l
or a compound wherein R® is a methyl group, x=2, y=1, and z=0.
The acrylamide compound (F) used in the present invention
is a compound containing a structure represented by the following
formula (6) in a main chain and having at least one functional

group represented by theée following formula (7):

Formula (6):
—(X”'——Rm)r— (6)

Formula {7):

CH;=CR'1~CONH—— D
wherein X! is -0-, -C00- or -0C00-; R' is a hydrocarbon group
having 3 to 6 carbons; R is hydrogen atom or a methyl group:

"r" is an integer of 1 or more and 50 or less; and if the formula
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a cured product and also to be in liquid state as raw
material or to inprove solubility to other
conmponents. It is not preferable for practical use
that the repeating nunber "r" becones over 50 as
viscosity rises. If the repeating wunit satisfies the
above condition, two or nore kinds of such repeating

units may be used or a copolyner with ot onent
Cﬂ%ab%s Or#m%eertﬁh%g%%@tr.%ﬁsvoaﬁﬁﬂw F@ﬁ JeHYFoOL,

e 2thelf bl i 1S TS a2 Bron®2gdh qner.

silver plating or nickel/palladiunplating, and two
functional groups may be preferably contained in one

ol ectth&.a 3% 1A ildRe c8ppyhAR fe) aampeundntMydtdes &od@Yroup
be a conpound which is obtained by reacting a

RPorpadadnbavings ardpuhiodd wiiaupx‘ori’@ach endaidtchain to a
| east one repeating unit selected from propyl ene
hpdrdeatiedtm gmetihyHaenegoX icde andodus y ben€eoxbilg 3amd4daarbons,
mol ecul ar wei ght of 300 to 2500 with dibasic acid
sandgdrifdetered as sk nicerbanhy die trr fatd tovwed b§ moisture
reacting with (meth)acryl am de having a hydrox i
r%?b%BlEHEﬁ“§§'QCEVHﬁH%%éFh??u%%%ﬁF¥§€P?F§ﬁﬂ&§~%glﬂﬁ§ertles

s SHR Skt - SELEL oY 2 ot L. Lhe BStE i
«URE LS O SRR BT L8, O RUET KL, 1
thér@ d¥neear Lo AL OUR RBVYRD A ct Br8pEAE PAUISa resin becomes
too strong and adhesion strength to a metal surface or the like
whichiseasilyoxidizedsuchascopperorthelikemaydeteriorate.

In the repeating unit (X*-R!%Y, any bond of -0-, -COO- or
~0C00—-, preferably -0-, may be contained as a part represented
by a symbol "X'". They are necessary to exhibit flexibility of
a cured preoduct and also to be in liquid state as raw material
or to improve solubility to other components.

It is not preferable for practical use that the repeating
number "r" becomes over 50 as viscosity rises. If the repeating
unit satisfies the above conditicon, two or more kinds of such
repeating units may be used or a copolymer with other component
may be used.

Further, the functional group represented by the formula
(7) is necessary to exhibit good adhesion strength to a metal
platedsurface suchassilverplatingornickel/palladiumplating,
and two functional groups may be preferably contained in one

molecule.
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The allyl ester compound (G having a functional group

represented by the formula (8) can be copol yneri zed

with the conmpound (B) having a functional group

represented by the formula (2), and has excell ent

bal ance between adhesion and | ow stress property of a

cured product. As for nunber of functional groups

represent edbythe fornula (8), at |east one functiona

gr oupApstheczesuignide gmmpminecliFe, fhenethey e wpaiompound

of curabjility. Mre preferably, two or nore
W%%tﬂiSoﬁlaFag%@@ KBPBELROM apﬁéeunﬁ W%a&m@xﬁ group

n i ne in_the functional dr.ocar bon

REd i sehg e rpBna 1A 26l RE e PhopyLene

i 28
O%?&é‘ era%%“%yﬁi“af ¥ SPORE Pt Potithas i i aptsgetas
wé{&@% Ufe?:OO”tSWd]%:Lelfl ﬁ%@%ﬁ'c%lfgﬁhyaﬂhééls\{lchV\Q§%ucc1n1c

| ow stress property I's required cured product

aShyaEL 4 efdl%v\%%?'ﬂye@e@étﬁﬁé oL h ovhdih f@éfg}aa%nld@)havang a
preferably containéd in a ndlecule structure. Fornula

h{@poxyr {gkhREYH 62) 2wheaebRy&Bh{s tilthrd&XPliide or the
-0000-; R13 is a hydrocarbon group having 3 to 6
ltke bons; "s" is an integer of 1 or nore and 50 or
less; and if the fornmula contains two or nore parts
whi ch Tabreealbhéh@tsé@rbfyomn@ryhr&@ $Efsbin tdechregent invention
t hemmaybe the sanme or different from each other.
1%&“%“%’8&“ AnPEREPEtFucSHE PBFr BLRAt 2N BY THRIH &@rﬂﬂeéented
§9ghé (__gallhé/droc Obr%p ro%ﬁ having 3 to 6 carbons. It
not™ “preter € is less carbon as it is
nore likely to absorb

Formula (8):

CHy=CH——CH,—0C0——R"?— (8)

wherein R is a hydrocarbon group having 2 to 8 carbons.

The allyl ester compound (G) having a functional group
represented by the formula (8) can be copolymerized with the
compound (B) having a functional group represented by the formula
(2), and has excellent balance between adhesion and low stress
property of a cured product.

As fornumber of functional groups representedbythe formula
{8), at least one functional group is necessary in one molecule
from the viewpoint of curability. More preferably, two or more
functional groups may be contained in onemolecule. R'? contained
in the functional group is a hydrocarbon group having 2 to 8 carbons

and may be aliphatic chain, alicyclic or aromatic group. It is
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water and also if there are nore carbons as
hydr ophobi ¢ property beconmes too strong to
deteriorate adhesion strength. The repeating nunber
"s" is an integer of 1 or nore and 50 or less. If the
nunber is nore than 50, nol ecul e wei ght becones too
| arge to cause increase in viscosity and not
preferable from the viewpoint of workability. Mre
dr.qc -
D b eAting nr D By T o B b T Yo ehe

vi&pssed 4 dedrgsent invention is a derivative of
a hydrocarbon having at | east one C- C unsaturated

bond Paxtans ey 8GuUk@erWlbehsbassa pusbert aved agfjuired to a
nol ecul ar weight 29 of 500 to 5,000, contains a
cered chngdacite pa esentagch ey reheefoht edilng theof il aw (i Formula
at its nodified position, and has at |east one
(9 Lnt? i el e gptolup drbaigies gol yneoleahblle €t@ucture.
unsaturated bond: Fornmula (10): -+X6-R14)t (10)
wherein X6 is -0-, -COO or -CCOO-; R14 is a
hydrocarbon group having 3 to 6 carbons; "t" is an
F?¥ﬁ%§%r( f*1 or nmore and 50 or less; and if the
formula contains two or nore parts which are denoted

b %ﬁe a me synbol, each of themmaybe the sane or
“d%f @;‘frﬁn1each(8iher. In the conpound (H) , it
is preferable that X6 in the structure represented by

whéee forfulia (40) Ls000-or Almmpoit H'8 s ef enalldAtrin aroup
hydr ocarbon having at | east one C C unsaturated bond

havnimone ol écodeboms be'd"ed soancbnvegéedhf tloorheore and 50 or
compound (H) is a butadiene polyner. It is preferable

lepar andhyidr dder Bormbari Agnheingakvoope more parts which are

denotedby the same symbol, each of themmay be the same ordifferent

from each other.

R contained in the structure represented by the formula
{9} is a hydrocarbon group having 3 to é carbons. It is not
pfeferable if there is less carbon as it is more likely to absorb
water and also if there are more carbons as hydrophobic property
becomes too strong to deteriorate adhesion strength.

The repeating number "s" is an integer of 1 or more and
50 or less. If thenumber ismore than 50, molecule weight becomes
too large to cause increase in viscosity and not preferable from
the viewpoint of workability. More preferable hydrocarbon group
may have 3 to 4 carbons and a repeating number may be 2 to 20.

The compound {H) used in the present invention is a
derivative of a hydrocarbon having at least one C-C unsaturated

bond in one molecule, which has a number average molecular weight
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C-C unsaturated bond in one nolecule to be led to the
conpound (H) is an isoprene polynmer. It is preferable
that the polynerizable C C unsaturated bond of the
compound (H) is a (nmeth)acryl group. The conpound (H)
is a reacted product of a honopol yner of diene
conpound such as polyi soprene, polybutadiene or the

i ke having a hydroxyl grou a car boxyl rou

05#}98.%5 @P&uﬁoé?rtalﬂﬁea 3 kécgwrgr@@wﬁ@ﬁé Ehauf@rléowmg

GHIPL COhBbuRE Ths! RGShEr SmcPPBGHogr oBpd 3 g“Egﬂipagt
f&ﬁ? {P%%Wd%rog%p rv(itrjlﬁ’e }?é%%@%b?%%b]p% %unsaeturated bond:

functlonal group having a polynerlzable CC
unsaturated bond, and a repeating unit simlar to the
F6ERERd | topuni t (Xl-RI) in the conpound (B) (a second
conponent). Herein, as a functional group having
pol yneri zabl e C—C unsaturated bond contained in the
SF Qgﬂg onent , %ﬁ@) may be a (neth)acryl oyl
vi nyl group,*'or a functional group

represeq;ed by the formula (2). If nunber aver age
wfﬁ@r@em%r l\'ﬁ/er@ht o@O@heOJéoTﬁH&Qrd B i3 3 dngindrarbspogroup

ect ed f|eXIbI|ItX 1 not be exhibited, thus it is
h’ﬁ n%r3eft€r éb%r AL tlﬁeaﬁuh%@?g%%é?fagleoﬁdlﬂ%{%%lad?d 50 or
t.han 000 viscposity becones too hi
195704 3 Rl e ot O Tt pog e wBiEh are

o ¥
épkog)(?l&g&y S ';e égmedé)?xﬂkg f aRAHRE %}nf’ibeot!% SHRL EPGi fferent

I ene or 1 ke or a copolyner of a di ene

eGP by Styrene or the like are necessary to
allow a cured product to exhibit flexibility,

however, if these conpound are used w t hout

Inthecompound(H),itispreferablethatxﬁinthestructure
represented by the formula (10) is -0O-.

Also, it is preferable that a hydrocarbon having at least
one C-C unsaturated bond in one molecule to be led or converted
to the compound (H) is a butadiene polymer.

It is preferable that a hydrocarbon having at least one
C-C unsaturated bond in one molecule to be led to the compound
(H) is an isoprene polymer.

It is preferable that the polymerizable C-C unsaturated
bond of the compound (H) is a {meth}acryl group.

The compound (H) is a reacted product of a homopolymer of
diene compound such as polyisoprene, polybutadiene or the like
having a hydroxyl group, a carboxyl group, a glycidyl group or
the like or a copolymer of a diene compound and styrene or the

like {a first component) and a compound having a functional group
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nodi fication, conpatibility with the conmpound (B), a
diluent or the like is not good so as to cause phase
separation during curing. Therefore, in the present
i nvention, nodification is perforned by reacting a
honmopol ynmer of di ene conpound such as pol yi soprene,
pol ybut adi ene or the |ike having a hydroxyl group, a
carboxyl group, a glycidyl group or the like or a
rE9PO] VAR Ofic & \RIrRRE T %}P&@B}J RGh AR 8 BRI, L B8e Id1kR 1dy 1
(a first conponent) "with a conpound having a
gieRetdOnale Ariowp oreaski ¥81Retneahyeh OXybngl apbug Miving a
carboxyl group, the glycidyl group or the |Iike of the
pPpOyyaEt zab ke Cuncinonal ragreaalipohdyiargl a yglegtemgzabie similar
C-C unsaturated bond, and a repeating unit simlar to
tohtheepererhgnaniunigsdd #B1) the tie compound (B) ((@8 second
second conponent) to inprove uniformty of the whole
ceiReRMRahd Hiersd N ake® FANGLEORRY PIBWUBRVE)I ARl ynerizable
reaction, therefore, the presen% inventign can

Cpr oVE " e EPSERAPFAY RS FIRI SFCRT pHATRIRF Hve fhere
nafen of R Picey 5Ta. B eE 57V oP! s ot i Tirbeonan

g£8&%0£% g?gggkéﬁeggp%%%uQ&mnﬂPMa?f?g?edlfmgi%ﬁmBQX_%%erage

use y or I n conbination: ( conpound obt ai ned

mBYet€BEE WG g YUt Rdi AR N8) Bs NEHOXMEnIFOVP expected
wi th cycl ohexane tetracarboxylic dianhydride of

feguiipD] iy aapundt as thaibydeaxywhgy eupis ad preferable, and
thereafter, half esterifying it with
ipoltheenuamivetrhydveregley oot lamtirmcryd gt  havinpgeathan 5,000,
hydroxyl group at the end position; (2)_ A caonpound ,
VHBERFh bﬁ@fﬂ@&dﬁw@lgh@é@aﬁebs nE6IRARHA eI aF Factical
hexanet hyl ene di am ne of equi nol ar anobunt as residue
U3F-maleic acid, and thereafter, reacting it with

nalei%.homopolymer of diene compound such as polyisoprene,
polybutadiene or the like or a copolymer of a diene compound and
styrene or the like are necessary to allow a cured product to
exhibit flexibility, however, if these compound are used without
modification, compatibility with the compound (B), a diluent or
the like is not good so as to cause phase separation during curing.
Therefore, in the present invention, modification is performed
by reacting a homopolymer of diene compound such as polyisoprene,
polybutadiene or the like having a hydroxyl group, a carboxyl
group, & glycidyl group or the like or a copolymer of a diene
compound and styrene or the like (a first component) witha compound
having a functional group reactive to the hydroxyl group, the
carboxyl group, the glycidyl group or the like of the polymer,
a functional group having a polymerizable C;C unsaturated bond,

and a repeating unit similar to the repeating unit used for the
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anhydri de foll owed by cycl odehydration; (3) A conpound
obt ai ned by half esterifying mal eated pol ybutadi ene
wi th pol ytetramet hyl enegl ycol nethacrylate having a
hydr oxyl group of equinol ar anmount as residue of

mal eic acid; and (4) A conpound obtai ned by
esterifying pol ybutadi ene having a carboxyl group at
the end position with polytetranethyl eneglyco

compbacd yiEt ga kBcbha peRsSeMént NURNtpRova GRAESIMELy of the
diluent (1) may be added to a resin conposition. As a

whtleentstefm £hd tomzotade(B)n 2 cargdmytodignpbynidhehieclrtion,
isin liquid formcan be used. It is preferable that

theee{ongl themrpessd tilmvanddiot: daorpr ¢ eide conpdpmgducts having
havi ng a (neth)acryloyl group fromthe viewpoint _of

sgBlt dmi%m FEY GNCHapaBFELPY 1% e e egheniskay or for a

roup resented by the f, rnula (2) of the conpound

% %.%o %y single or plural

ki ”dSs%@ lc%'l C!_cen?e&a B 3 %(evnke?%gﬁtef of1ERBRL G auct

(met h) "acrylic e aro acr |c este

& i Phat L&y di M&?WA& Goea%ied (ét'Bﬁ) %&r ¥hi ¢ogpli€htion:

aromatic di carboxylic acid crylic ester or

the lifkeg ﬁ&fbrﬁ{ﬁ)&l&ﬁ@b%ﬁQn%@rr@a@ft@ﬁ'g)’pbﬁy&utMlél@é’f@lav1ng
or | ess conpoundi ng anount as the conpounds (E). if a

artesdroxgbrpaesid winhcaptabhexbhe conpotidsoXF)ic Al ssighiride
a general reactive diluent, there may be nethyl

0(Tﬁﬁd®Mﬂﬁaﬂ areunst &y lthenbydyasyylstwip nabdt Yhereafter, half
neth;acrylate |sobuti (et h) acrilate tert-butyl
et heth) utry | dite, vildbder§ Yt?ﬁé?%§t%£ @W%HLXCQ%uuﬂﬂthacrylate

hév:.rtlc?)a %‘!’(%Eyel gt]rrcglgpec t t(he e cfacro){sl%lon,

(2} A compound obtained by reacting a maleated
polybutadiene with hexamethylene diamine of equimolar amount as
residue of maleic acid, and thereafter, reacting it with maleic
anhydride followed by cyclodehydration;

(3} A compound obtained by half esterifying maleated
polybutadienewithpolytetramethyleneglycol methacrylatehaving
a hydroxyl group of equimolar amount as residue of maleic acid;
and

(4) A compound obtained by esterifying polybutadiene
having a «carboxyl group at the end position with
polytetramethyleneglycol methacrylate.

In the present invention, a reactive diluent (I) may be
added to a resin composition. As a diluent of the compound (B},
a vinyl compound which is in liquid form can be used. It is
preferable that the vinyl compound in liguid form is a compound

having a (meth)acryloyl group from the viewpoint of
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cetyl (meth)acrylate, stearyl (nmeth)acrylate, isoanyl
(nmeth)acryl ate, isostearyl (neth)acrylate, behenyl
(et h)acrylate, 2-ethyl hexyl (meth)acrylate, alkyl
(et h)acryl ate other than above, cycl ohexyl
(nmeth)acrylate, tert-butylcyclohexyl (meth) acrylate,
tetrahydrofurfuryl (neth) acrylate, benzyl (neth)
acryl ate, phenoxyethyl (neth)acrylate, isobornyl
C?H’éxm%%%%%%? gFeerBL ity metttacr Yhat e TURELARRAYI olgroup
ropanefri (et h)acryl ate, zj.nc no (neth) acryl ate,
B RRSRRE AR b1 SBR Bt SO St apIo Ul
acryl [ l.am neet hyl th). a | at e, .
neopen @qhggycg%o oﬁ@nﬁ'h?&éce%ﬁ‘f“é’?g' %W‘ﬁ%%r@#&%ﬁmds among
] » ac 2 -tet : r :
T 8 T e et B BT PR Mo oo
apembt ver og@EoH) adiAtik) astytat %mgﬁ{afﬂil&,or Q9L ¥b&kPVlc acid
(meth) acrylate, “ethyleneglycol di(neth)acrylate,
(peohyhenell y cdte33 adicfaretifa) deeyl-BbRy 1 icdadld apedirglacrylic
di (nmeth)acrylate, 1, 6-hexanediol di(neth)acrylate,
el or nonandi dlikedicgnebh)asey|atde may, drbiicanbdiyohave the same
diineth)acrylate, 1, 10- decanedi ol di (et h)acryl ate, .
OF et PAAREAPPRRRGLHE oRMOWDh A ety aepypaieds (E). if a resin

tetrapet hyl enegl ycol di (neth)acryl ate, methoxyethyl
COHBPRY BETY | SRt B ot FRAP{HELh) Eory at e,

th di et hyl I I h t
Lo S eonste CIEACEILA e may be mech
| I | ,
(eLeraeelysl by pog Yook RBUIEL B FLULRLE, e scryiace,

isbpat 9Xy petvia) kyteneed ycod rino(yet i M Bate, isodecyl

(meth)acrylate, lauryl (meth)acrylate, tridecyl (meth)acrylate,

cetyl {meth)acrylate, stearyl {meth)acrylate, iscamyl
{meth)acrylate, isostearyl {meth)acrylate, behenyl
{(meth)acrylate, 2-ethylhexyl (meth)acrylate, alkyl

(meth)acrylate other than above, cyclohexyl {meth)acrylate,

tert-butylcyclohexyl (meth) acrylate, tetrahydrofurfuryl
(meth)acrylate, benzyl {(meth)acrylate, phenoxyethyl
(meth)acrylate, isobornyl (meth)acrylate, glycidyl

(meth)acrylate, trimethylol propanetri(meth)acrylate, =zinc
mono (meth)acrylate, zinc di(meth)acrylate, dimethylaminoethyl
(meth)acrylate, diethylaminocethyl {meth)acrylate,
necopentylglycol (meth)acrylate, trifluoromethyl (meth)acrylate,
2,2,3,3~tetrafluoropropyl (meth)acrylate,
2,2,3,3,4,4-hexafluorocbutyl ({meth)acrylate, perfluorooctyl
(meth)acrylate, perflucroocctylethyl (meth)acrylate,

ethyleneglycol di (meth)acrylate, propyleneglycol
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al I yl oxypol yal kyl enegl ycol nono(neth)acryl ate,
nonyl phenoxypol yal kyl enegl ycol nono(neth)acryl at e,
N, N -met hyl ene bis(neth)acrylic am de, N, N -ethyl ene
bi s(nmeth)acrylic amde, 1,2-di(nmeth)acrylic am de
et hyl enegl ycol , di (neth)
acryl oyl oxynet hyl tri cycl odecane, 2-(neth)
acryl oyl oxyet hyl succinate, 2-(nmeth) acryl oyl oxyet hyl
dihexaydaaphthal ate, 2-1( Bk aemibey! oxyebhYheth)acrylate,
N- (et h) acryl oyl oxyet hyl mal ei m de, N-(neth)
1 gerhd:xmyrleakiydt hyl hex akddimeyht) alr vil aicde, 1, 9-nonandiol
N- (et h) acryl oyl oxyet hyl phthal imde or the like. In
dit tweetgv)esemlatevent i on,l,8-dutameddolpl i ng dgdnethlpccahate,
be used for the purpose of obtaining good adhesion.
LRddeqaradip!l a i @sdhodssvilageagent tRavRAgtAYSereglycol
bond i s preferably used together with_silver powder
m%@%ﬁhﬁﬁﬁﬁéfﬁéﬁagﬁry §@%6§F@E%§ﬁﬁéﬁ§ Keoto 9Hémﬁ§P$chﬁlatef

i mpy.oves, bu |.s0 cohesion of cure
LA o e SacT o St Mol VTR EL
1HRUR) NG R e g1 reacts with the silver
ethergfbrésgbarﬁi ﬁ%gr!y 34 excel | ent adhes#gg%gZ%cgglate’
meHHAIVIRA vaA% R ER g yelohane coupling agepbnhamkRe) acSyPate,
bond, there may be
odiicytnd IyeilhgR ysicky vieoapy| ) t et rasul fi de, mono (meth) acrylate,
bi s(triethoxysilylpropyl)tetrasulfide,
1 irpvrddadkydienglodveeyl )t et rasul fi de, mono (meth)acrylate,
bis(dinethox&gﬁthylsiIylpropyl)tetrasulfide,

S YA YRR Rt RpIESilIVFOdr opyl ) t et rasul f geo (meth)acrylate,
o RS TE e A oy 2 T8, e scryrie,
nonylphenoxypolyalkyleneglycol mono (meth)acrylate,
N,N'-methylene bis (meth)acrylic amide, N,N'-ethylene
bis(meth)acrylic amide, 1,2-di{meth)acrylic amide
ethyleneglycol, di (meth)acryloyloxymethyltricyclodecane,

2-(meth)acryloyloxyethyl succinate, 2-{meth)acryloyloxyethyl
hexahydrophthalate, 2-{meth)acryloyloxyethyl,
N- (meth)acryloyloxyethylmaleimide,

N- (meth}acryloyloxyethylhexahydrophthal imide,
N-{meth)acryloyloxyethylphthal imide or the like.

In the present invention, a silane coupling agent (J) can
beused for thepurpose of obtaining goodadhesion. Particularly,
a silane coupling agent having a S-S bond is preferably used
together with silver powder (A) since not only adhesion strength
to the parts to be bonded improves but also cohesion of a cured
product of resin composition improves as the silane coupling agent

also reacts with the silver powder, therefore, particularly
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bi s(triethoxysilyl propyl)disulfide,

bi s(tributoxysilyl propyl)disulfide,

bi s(di met hoxynet hyl si |l yl propyl ) di sul fi de,

bi s(di et hoxynet hyl si |l yl propyl ) di sul fide,

bi s(di but oxynet hyl si |l yl propyl )di sul fide, or the Iike.
Al so, it is nore preferable to use a silane coupling

agent ng .a gl ycidyl group together with the
28 &\5161 HeTagent behé*%’ ‘RgN&A S-S bond. As the

oy i 538 395 %ﬁ%iﬁﬁh%{% fg?ﬁiél b HRE bR S anerhere

glycydo ropyltri QH% ,
%( gl ycydogéygr opy! netk#:ﬁt T oxy g/%llﬁ/lpropyl tetrasulfide,
bi33Qiﬂl%@%%&qwﬁﬂdﬁlh@@tr%'shﬁﬁﬁd@r the like. In the
present invention, is al so p035|6le to add a

bxgwﬁnmnutdﬂgsﬂuympﬂbpylghbﬁmdﬁhlgﬂaap other than the
above- nmenti oned coupling agent having a gl ycidyl
bigy piipne t HRRarviiecyard iy y lipfropgrdd tadbhesudfiidet h a copper
surface is required, the addition of the conpound
b#ﬁﬂdlﬁ}h?%ﬂ%ﬁﬁhﬂﬂs%&Mi@gopyléﬁﬁéﬁﬁsuéfidﬁs t he conpound
having a egC|dyI there may be used one
biohiHitee Sd%yéﬁ)ﬁ(?@ﬁ’flytﬁérﬁﬁ%ﬁé%r A, bi sphenol
bIS hen Is bt ai ned by gl yci dyl
b%ﬁéﬁﬁ% %Eﬁﬂfy éﬁ31ﬁ@?gléglsuggé§8rnovolac or ot her
&4 am nophenol . For the
bJ%%rpose o?gﬁﬁﬂﬁﬁgﬁéﬁg 3?@%&2. S'there may be

b m%dt:%)@s)&qu)ﬂro%hqﬁﬁsuglfxgbdyl ethers in a form
of an aliphatic ring produced by hydrogenati on,

bid | Gy o :8RROh v IGANRAWRe el ) Hheuliifkae, i f required,
i m dazol e or other conmpounds which react with a

big §tii eyt o xymeiyh vyl yd pardgbed.) dRanfif¢diar |l y,
bis(dibutoxymethylsilylpropyl)disulfide, or the like.

Also, it is more preferable to use a silane coupling agent
naving a glycidyl group together with the silane coupling agent
havingan S-Sbond. Asthesilanecouplingagent havingaglycidyl
group, there may be 2-(3,4-epoxycyclohexyl)ethyltrimethoxy
silane, 3-glycydoxypropyltrimethoxy silane,
3-glycydoxypropylmethyldiethoxy silane,
3-glycydoxypropyltriethoxy silane or the like.

In the present invention, it is also possible to add a
compound (K) having a glycidyl group other than the
above-mentioned coupling agent having a glycidyl group.
Particularly, if good adhesion with a copper surface is required,
the addition of the compound having a glycidyl group is effective.
As the compound having a glycidyl group, there may be used one

obtainedbyglycidyl etherifyingbisphenol A, bisphenol For other
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in order to balance storage stability and reactivity,

it is preferable to use an adduct of

2-met hyl i m dazol e and 2, 4-di am no-6-vinyltriazine or

2- phenyl - 4- net hyl - 5- hydr oxynet hyl i m dazole. In the

present invention, a conbination of the foll ow ng

compound (L) and the follow ng conpound (M nay be

further added to a resin _conposition: Conpound (L): A
bismheowid , (Q)e obtaloedpengd YeoAyai @ﬁfrﬂjfltﬂ}elff%PhémPh@OVOlaC

structure represented by the fornula (11) in a main

CrEp&ilmoxind 2cha®¥ ng ey eaéfmehé gwh éw %ﬁ’%’@{) cegpryngd of
E- X7-R15 11) wh
artiEeEBenoS Fer &%ﬂ?@%ﬁ%bﬁf TSR A TAGES t bY6 there may

Ca&?%ﬂ%t&E élyélgn %bn%%ycfﬁ¥fn%é%éygjf%0 o%orm of an

9 &s3s ornu or e
e n t S ac f
2 ] Qé@éaﬁ%g%r%%%g‘ﬁé‘%sn?@y AR SyERaL  pRRCT e &%?J?P"XY

cdounts 6enpind kel ;1 £ SrayciormoungiRaybng @rfdtm{étﬁ eB@pounds
group which can react wth the gl ycidyl group of the

whhenpeeadt(i)th dhd edrpduado(b) mnbavibegdalegl.ycPdyticularly,
group limts the hydrocarbon group R15 contained in a

i epey nlga ura lange astharage chadlpilotn dydr oeaebonigy oupt is
haV|n to 6 carbons since if RL5 has |ess carbon
%dleat itsh ofSevoi ¥ uredeest st p¥i t y-BethAyiimegazole and
product nay occur, _and i.t causes deterioration of

2, ér&BéWFi = §J&ﬁyltr1a21ne or

2-phenyl-4-methyl-5-hydroxymethylimidazole.
In the present invention, a combination of the following
compound (L) and the following compound (M) may be further added

to a resin composition:

Compound (L) :
A compound (L) is a compound containing the following
structure represented by the formula (11) in a main chain and

having at least one glycidyl group:

Formula {(11):

—-X—R"}— (11

wherein X' is -0-, -CQO- or -0C00-; R'® is a hydrocarbon group
having 3 to 6 carbons; "u" is an integer of 2 or more and 50 or
less; and if the formula contains two or more parts which are
denoted by the same symbol, each of themmay be the same or di.fferent

from each other;
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as adhesion strength or the |ike under severe

condition in water treatnent such as PCT or the Iike.

On the other hand, if R15 has nore carbons,

hydr ophobi ¢ property of a resin beconmes too strong

and adhesion strength to a netal surface or the like

which is easily oxidized such as copper or the |like

may deteriorate. The repeating unit contains -0-,

-COO or -OCOO- as a part represented by the synbo

"X7" since it is necessary to exhibit flexibility of
Cempamuretl loduct and sufficient adhesion strength.

Al so, the glycidyl group is necessary since ‘

i nt r odu€empaungf (M) gl §cd dyPmRPBup Nay ierr acfivpetinngilegroup

of .bondi ng to capper articularly. By introducing a
VAT TR P MR BLVCLSY 1t GEOHP! B6e Lot PORBUEY (L) -

be bonded can be inproved. Further, it is preferable
that the repeating unit is the same as or simlar to

h . . " ) h i .
ey LB, [, B, LSRRI, Lo e

order to inprove uni osition,

h @3 LA [ dHy ROP nddke AfdeRl iGHrd N@pdaft ithke uhgReahi Bdmain
unit is not simlar, separation proceeds particularly

chdEm Ukl Agdirscapesh a5 @b havemgoBenoof darbdrikeihee af R'®
long tine so that properties 37 of a cured product

hagy enotcdrayf deteehdtyt Bxhplfinaeicst ute rgshetivity of a cured
preferable for practical use that the repeating .

DReAe ey oGRS by €AUSE Sade B BEYEr tion PEarrongriifs such
repeati.n unit satisfjes the ahove condition, two or

ASEAR SRR SSHG%%‘F] ory e dtikry ?F?W%EOBEéHlBP fp water

trceo @rhé/nn@% t%s Cgénlegrc‘&@ r}ﬁ‘(%t' Bgyttpee Olé%%% hé?df rﬁ% ﬁ\ls has
conpound_@ avi ng a Tuncti onal “group reactive "~ w

nd e galry)ehgyl hih i d BeoperRWa(ldsi R eeBREs! tdo strong
use

and adhesion strength to a metal surface or the like which is

easily oxidized such as copper or the like may deteriorate.

The repeating unit contains -C-, -CO0- or —0COO—- as a part
represented by the symbol "X’" since it is necessary to exhibit
flexibility of a cured product and sufficient adhesion strength.

Also, the glycidyl group is necessary since introduction
of a glycidyl group is effective in view of bonding to copper
particularly. By introducing a glycidyl group, compatibility
to various surfaces to be bonded can be improved.

Further, it is preferable that the repeating unit is the
same as or similar to the repeating unit (X*-R') of the compound
(B) in order to improve uniformity of a resin composition,
particularly uniformity after curing. If the repeating unit is

not similar, separation proceeds particularly when curing is

performed by an oven or the like for a long time so that properties
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curing agent of an epoxy resin may be used. For
exanpl e, there nmay be phenol conpounds, am ne
compounds, i m dazol e conpounds or the like, but nay
not be limted. In a resin conposition of the present
i nvention, additives such as a defoam ng agent, a
surfactant, various polynerization inhibitors, an
oxi dation inhibitor or the |ike my be used, if
of Uiy AJdR/I ERMRY Weor et ikhenpngserhibnyeat i on
maybe produced by, for exanple, after prelimnarily
m Xxi ngteas hoaoppefentblaitdmgrantibal hesausraaftlee repeating
three-roll mll and defoam ng under vacuum A nethod
nigfbgr Jaddchagomne s @vieconduct gisdevite nisiary alfesha repeating
conposi tion of the present invention may be conducted
upht srvadhitgofdle mReNer sonfdEieranpye, oafmaie kinds of such
di spensing .a resin conposition on a certajn portion
refeR IRAYTEEEBR B P IRISFE BF 3 CoB i ‘&F% AT gofponent
di g?bonde , a chipis nmounted foll owed by
MHFBALE ctitThg. Then, it is subject to wire-bonding and
to tran r ' .t h S - X di -
compotad T RoReBy, ML e bECF Angd SRR R ot ive
wPfiPduced, ) JIEAl (RbupABRNGn ¥ aEbANSUS@MPOS] td QRshati1aly used
are conbi'nati'ons of “essential conponents such as the
chtih@ragdet, ofhen ¥b:0orpeUndmiB)bandedhe rheremdmple, there
radical initiator (C), and optional conponents, the
md plbeowhrodli cetrpponsisxt bmtpeaposng dwnd sy sitngns zarle compounds
exenplified as particularly preferable. (1) A first
ok ofpo st thon Wty ATl st ldaiiesi-ti on systemis a
conposition conprising at |east the filler &A% the |,
con‘po&ﬁ’da EBFLN GHWPR 140 of dgedyyesent 1nventlion, additives

such as a defoaming agent, a surfactant, various polymerization
inhibitors, an oxidation inhibitor or the like may be used, if
reqguired.

Aresincompositionof thepresent inventionmaybeproduced
by, forexample, afterpreliminarilymixing each component, mixing
with the use of a three-roll mill and defoaming under vacuum.

A method of producing a semiconductor device using a resin
composition of the present invention may be conducted in
conventional manners. For example, after dispensing a resin
composition on a certain portion of a lead frame by means of a
commercially available die bonder, a chip is mounted followed
by heat-curing. Then, it is subject to wire-bonding and to
transfer molding with the use of an epoxy molding compound,
thereby, a semiconductor device is produced.

Hereafter, among various compositions which are

combinations of essential components such as the filler (A}, the
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initiator (C) and the conpound (D), and substantially
not containing a photo polynerization initiator.
Among the first conposition system a composition

whi ch further contains one or nore sil ane-based
coupling agents (J) is also preferable. (2) A second
conmposi tion system A second conposition systemis a
conp05|t|on conprising at least the filler (A) t he

C@@P@@ﬁﬁd Bpndtthe thermal fasiced 1nikieFar ofC)(cpnd qatd onal

d nmb f d
caﬂa gﬁgtﬁoﬁ%ﬁhﬁﬂlf Cfmggﬁ%%é&%%géﬁgggpﬁﬁﬁﬂ%ﬁguxlgygtemsare
t t ANnD
FREbTLELAT 2o PERtO BRI A O dn L Bt o AR

further contains one or nore S|Iane based coupling
agents (J) 1is also preferable. (3) Athird

(EPMROBE ELONCEMSEEM Lot iy &ONPOsi tion systemis a
conposition conprising at least the filler (A), the

CONMPORAL ) cofpestibeonedyatanh ¢al a dafigdsdttdfon( Epmantsing at
the acrylic ester conpound (E), and substantially not
lesnatathendidlphot(d) poltywee corgouon |{#)t,i ather .the3aAnorglical
the third conmposition system a conposition which
lﬂa?%ﬁéﬁrcdﬁtaﬁﬁgiohéeoﬁoﬁﬁp@nélIHHe—bé@@ds@@@ﬁﬁPﬁgally not
agents,.(J) is also preferable. A forth

CEBFrﬁb%iLWoﬂ B‘&}%’%%nﬁ’ Y%?H]Z%‘ifrﬁfbsln lltdrf“%tem is a
the co und

it the, fill ,
(B Ered R v e e SYotel AP fREEtfth whicn
fafEME?n%g§t§£HQQHﬂQcﬁf%mr%ngligﬁatﬁggbal&3uﬁ?£ng agents (J)

cont al nl hg
is also preferable.

(2) A second composition system

A second composition system is a composition comprising
at least the filler (A}, the compound (B), the thermal radical
initiator (C), the compound (D) and a combination of the compound
(L) and the compound (M), and substantially not containing a photo
polymerization initiator.

Among the second composition system, a composition which
further contains one or more silane-based coupling agents (J)

is also preferable.

(3) A third composition system

A third composition system is a composition comprising at
least the filler (A), the compound (B), the thermal radical
initiator (C) and the acrylic ester compound (E), and

substantially not containing a photo polymerization initiator.
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a photo polynerization initiator. Arong the forth
conposition system a conposition which further
contai ns one or nore silane-based coupling agents (J)
is also preferable. (5) Afifth conposition systemA
fifth conposition systemis a conposition conprising
the filler (A), the conpound (B), the thermal radica
initiator (C) and the allyl ester conpound (G, and

substgrildne et reoRbabPENgi oA HPOtEn P WHRidoEAiOh which

initiator. The fifth conposition system preferably
fuoiar ot i 6he wWrimotet BEl ahéybaesd erowgdnpaundeq®s (J)

with respect to the total anount of the conpound (B)
laml sheowtfomakedst.er conpound (G . If the ratio of

the allyl ester conmpound (G excessively increases,

curability may deteriorate. Anong the fifth

onposi tion system. a conposition which further
<§bﬁ¥a5%%thﬁ9 O%ﬁﬁ%?@ﬂﬁig%ﬁﬁbased coupl i ng agents (J)

is al ferabl e., .(6) A sixt.h conposit.i,on_system 40
NS e R R R e S T R

fifferfdal)',e%%% aﬁl&q'%ggggﬁ?(ﬁ)@er teﬁga%gﬁlir{f@iia@dr (C)

Initiator ) e conp an € reactive

arkh EHE My DamidR0- Shbst it FRl |dhg H@bs€ant 8l NinEof RRREGning

pol yneri Zation initiator. Anong the sixth conposition
a Spisd tedn p@l oS dicen itk tdrur t her cont ai ns one or

nore sil ane-based coupling agents (J) 1is also

pr ef eamalyice thiex dopltbscomposition system, a composition which
further contains one or more silane-based coupling agents {(J)

is also preferable.

{(5) A fifth composition system

A fifth composition system is a composition comprising the
filler (A), the compound (B), the thermal radical initiator (C)
andthe allyl ester compound {G) , and substantiallynot containing
a photo polymerization initiator.

The fifth composition system preferably contains 20 to 60
wt% of the allyl ester compound (G) with respect to the total
amount of the compound (B) and the allyl ester compound (G). If
the ratio of the allyl ester compound (G) excessively increases,
curability may deteriorate.

- Among the fifth composition system, a composition which
further contains one or more silane-based coupling agents (J)

is also preferable.

(6) A sixth composition system
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The foll ow ng experinental exanples further describe

the above-nentioned first to sixth conposition

systens of the present invention. Firstly,

experinmental exanples of the first conposition system
(Experinental exanple series A) are herei nafter

descri bed. The corrpoundi ng ratio is in "part by

wei ght " (CExarrpI es, Al to A4, Conparative exanples Al

to A31} SA¥ P HEOTRATURT FBFteEd{%/ét%iPO@&%dm comprising the

ERATET o ur bie BPTBATNCORRAT 11 e %Meﬁtz iessigeor ©,

tﬁg%ﬁ%%dc%]?ﬁgh%cﬁﬁhe reagzclve gh’ﬁ 531: @ d SLﬁﬁstantlally
né@r%@alr( :E{und l ﬁr aec‘io%s %Q'I%Q%Qd 1") was

used ol ypropyl ene glycol

di rretmglltaiee s(lEzLEENNEBpBQEﬂQQ sy SBaHf @tw@bmlwwhlch

Corporation, hereafter referred as "conpound 2")
fﬁ)ﬁﬂyéﬁtcfmm‘ysl e @Irymoh:edsm‘eahaeba&seﬂeccélﬁiu.EM\@F&gents (J)
PDT- 800, nmanufactured by NOF Corporation, hereafter
isedbso goraferdiclonpound 3") were used. As the thernmal
radical initiator (C, 41 dicunyl peroxide

(deconposition tenperature: 126 Cin rapid heating

test, Percunyl D, manufactured by NOF Corporation,
EX¥PRL®Ter referred as "initiator”) was used. As the

filler (A), silver powder in a flake-like form

havi ng- an average particle size of 3 pmand a maxi num

part 'ﬂhjﬁ f%'ﬂ%w‘i%gzn@ AIPQMI'H?;E@QI teBdan] que%r FE?ch@% dsddV8e the

was use aurylacrylate (Light Ester

ab&fewwﬁé& edrby thYEEHIHACRHEM €0bn 69 stk £ the present

hereafter referred as "diluent”) and a sil ane
icoeptisg. agent having a nethacryl group (KBM 503,
manuf act ur edby Shi n- Et su Chem cal Co.,
Firstly, experimental examples of the first composition
system (Experimental example seriesA) arehereinafterdescribed.

The compounding ratio is in "part by weight".

(Examples Al to A4, Comparative examples Al to A3)

As the compound {(B), polyether-based bismaleimide acetic
ester (LUMICURE MIA-200, manufactured by DAINIPPON INK &
CHEMICALS, INC., a compound wherein R? is -C,H,- and R? is -CH,-
in the formula (2), and X' is —0- and R! is -C4Hg- in the formula
(1), hereafterreferredas "compound1l”) wasused. Asthecompound
(D), polypropylene glycol dimethacrylate (BLEMMER PDP-400,
manufactured by NOF Corporation, hereafter referred as "compound
2") and polytetramethylene glycol dimethacrylate (BLEMMER
PDT-800, manufactured by NOF Corporation, hereafter referred as

"compound 3"} were used. As the thermal radical initiator (C),

41



Ltd., hereafter referred as "nethacryl silane") were
used. These conpounds were conpounded i n conbi nation
as shown in Table 1 and kneaded by neans of the
three-roll mll followed by defoam ng, thus resin
conpositions were obtained. In Conparative exanple A,
pol yet hyl ene gl ycol dinethacryl ate (BLEMMER PDE- 400,
manuf actured by NOF Corporation, hereafter referred

diaﬁlrﬁ'ﬂow_d‘g')(d%%mﬁ%%Qtlbﬁ tERpRanabi-¥e exanpteiA3rapid
di gl'yci dyl bi sphenol obt ai nabl e by reacting

hdrtsiphenodstd apdrephnghl of oeddfadtepexy BquieRl estporation,
180, liquid at roomtenperature, hereafter referred

hatdfiterArepexyéd as Biesylagbyt] dyls esddr @Eepbly filler (A),
equi val ent: 185, hereafter referred as "CGE"), pheno

s inoteg] ROWOEd ﬁn(ﬁyﬁ%@k?fléﬁ®|@Qﬁ@ﬂhav¥nﬁ4an §6ﬁ?éﬁﬁn@arthle

B TS PR TGRS0 6 7 DEEE 20l e Bogf e ferred
t d by, ,Shi koku Ch ti
*Tere ?55%%%% RaF 3542prnge aiauayg%r%er&%@sugrl%ht Bster

IR L0 Ly SO B, ey kit

r%rl%qpxays S"C!l?lrl?élﬂt"’}erﬁqd‘s§d31ir£‘§e 0@&1%5 réééﬁ‘t having a
conpositions were evaluated in the oW ng

md 1 Jheue(RBMat 0 dnmeastiktsuaee bsyfmm—lﬂt stath&nical Co.,
43 C) orrn: to:00: co MCOp vy 'Lr):o0:0; :0: :p Min
Lid.N: hére@fiEdr Me€CeEr@d asN"methbctyC) silane”} were used.

These compounds were compounded in combination as shown
in Table 1 and kneaded by means of the three-roll mill fellowed
by defoaming, thus resin compositions were obtained.

In Comparative example Al, polyethylene glycol
dimethacrylate (BLEMMER  PDE-400, manufactured by NOF
Corporation, hereafter referred as "compound 4") was used. In
Comparative example A3, diglycidyl bisphenol A obtainable by
reacting bisphenol A and epichlorohydrin (epoxy equivalent: 180,
liquidat roomtemperature, hereafter referredas "bis—-A-epoxy"),
cresyl glycidyl ether (epoxy equivalent: 185, hereafter referred
as "CGE"), phenol novolac resin (hydroxyl egquivalent: 104,
softening point: 85 °C, hereafter referred as "PN"),
2~-phenyl-4, 5-dihydroxymethylimidazole (product name: Curezole,
manufactured by Shikoku Chemicals Corporation, hereafter
referred as "2PHZ") and a silane coupling agent having a glycidyl
group (KBM-403E, manufactured by Shin-Etsu Chemical Co., Ltd.,

hereafter referred as "epoxy silane") were used.

The obtained resin compositions were evaluated in the
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frame using the obtained resin conposition and cured
on a hot plate of 200 C for 30 seconds and in an oven
of 150 C for 60 mnutes respectively. After curing
and PCT process (121 C, 100 % 72 hours), hot die
shear strength at 260 C was neasured by neans of the
automati c adhesion strength tester. A neasured result
havi ng hot die shear strength at 260 C_of 30 N chip or
<BHR EUaaEoRVEF U@ P ] IR T Sdd REPLE BELEES Auni t
ﬂs dhesion strength is "N chip". (3) Solder crack
(T&sY53GREE Yhe fol lowing | ead frame and the fol | owi ng

sili OS] | Qn.@’]\gﬁg%pfgg%%%e@érp%‘j Egﬁgvdqaf&es were measured

foll owm™ng curi ndition Uusi 6btained resin

a£OPRPSHL 9P okl pved t 7oL dbRE- DY g ah reRANY cofPb & fion and
conpound (Sum kon™ EME- 7026, ~ nanut ac?ur ed by Sumitono

aBakel 148y Gy 4lgi Abtied) ac Je packagsay@ses Rl actt tRiving
a noi sture absorption treatnment for 192 hours in an

vasnospberer afs 66 Csapdl- s 4nd0Uitekrap ry@ubuiodidyd w@nrtosity
then to an IRreflow treatnent (260 C, 10 seconds,
inbreesingesatof afdgfdrowp hoThemf tlwes dédree26fs was evaluated
del am nation of packages after the treatnents was
toadasin &g sepd RBansrbfeiie séanhihPhddesoisdtyi épostdpe’ and
det ect or. éthrough scan rm_deg . Ameasyred result
AP hgPh WePanthaY etPEes 9t Fafi%e @ tdch  portion of
| ess than 10 % was eval uated to have passed the
criteria. A wunit of delam nated area is "0". Package:

(EJFPA&ﬂé?fo?rOse(r Sem Lead frame: silver spot plated
copper frane IP size: 6 x 6 mm Curing condition of

a resAip £QMROSitEBPH chiPlhaPhRdi@tal on a silver plated copper
frame using the obtained resin composition and cured on a hot
plate of 200 °C for 30 seconds and in an oven of 150 °C for 60
minutes respectively. After curing and PCT process (121 "C, 100
%, 72 hours), hot die shear strength at 260 "C was measured by
means of the automatic adhesion strength tester. A measured
result having hot die shear strength at 260 °C of 30 N/chip or

more was evaluated tohave passedthecriteria. Aunitof adhesion

strength is "N/chip".

{3) Solder crack resistance

The following lead frame and the following silicon chip
were bonded by curing under the following curing condition using
the obtained resin compositions followed by molding by an epoxy
molding compound (Sumikon EME-7026, manufactured by Sumitomo
Bakelite Company Limited). The package was subject toamoisture

absorption treatment for 192 hours in an atmosphere of 60 "C and
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200 C for 60 seconds Next, experinental exanples of
the second conposition system (Experinental exanple
series B) are hereinafter described. The compoundi ng
ratio is in "part by weight". (Exanples Bl to B4,
Conpar ati ve exanples Bl to B4) As the conpound (B)
pol yet her - based bi smal ei m de acetic ester (LUM CURE
M A- 200, manufactured by DAINIPPON I NK & CHEM CALS,
60 NGalat iG@TPOMAA I Wher ehd Ren S o GAHZR Bl &3 HreatGdht (260
in the formula (2), and X1 is -0- and RL is -C4H8- in
"¢ hell osemdbads ( Whredearieadd erf refferaved afheconmpbendegtre of
was used. As the conpound (D), polypropylene glyco
def} aret itk atfe p@BBEWERa@DBr4Db€ t pedmert urveas meagored by
Corporation, hereafter referred. as "conmpound 2")

d
MRS &t FReSCRPNERE %%l%mﬁerﬁ%@wﬁe&% g‘?gh scan
PDT- 80 fact t h
m E%H%an%”és”#mec%a%%ﬁﬂa%wnm% Shie e phgn B St tach
*% CO”%Ei' '}.' S 9huGldy {ev% 9&8 Bhaveh%asiﬁfgifrlterla

raneth The glyco

WB?P%aGELHéﬁéﬁahg¥gﬁﬂ afenka G@m Ltd., hereafter

erred as conpound4"™) and polypropylene gl yco

di gl yeed gt higre (B2 %060 xenuf aehured by Asahi Denka
Co., Ltd. hereafter referred as "conpound 5") were

used. Ld&dtﬂuamﬂmnnmhvér(Npcwhmdhteeacb@pwmtﬁrame

gl yci dyl group, 2-phenyl-4,5-di hydroxynet hyli m dazol e

(pr odiletp resiae: Gurze£olme manuf act ur ed by Shi koku

Chem cals Corporation, hereafter referred as "2PHZ"

was USERLNACAE ticRePfaP Fa8iBaFOTRPEIREQR T ()hot plate at

cu % er oxi de (deconposition tenperature: 126 Cin
2$gpi§y %gtéﬁg“FE§F9 Percunyl D, nmanufactured by NOF
Corporation, hereafter referred as
Next, experimental examples of the second composition
system (Experimental example seriesB) are hereinafter described.

The compounding ratio is in "part by weight”.

(Examples Bl to B4, Comparative examples Bl to B4)

As the compound (B), polyether-based bismaleimide acetic
ester (LUMICURE MIiA-200, manufactured by DAINIPPON INK &
CHEMICALS, INC., a compound wherein R? is -CyH,- and R® is —CH,-
in the formula (2), and X' is —-0- and R* is —C4Hg- in the formula
(1), hereafterreferredas "compound 1") wasused. Asthecompound
(D), polypropylene glycol dimethacrylate (BLEMMER PDP-400,
manufactured by NOF Corporation, hereafter referred as "compound
2") and polytetramethylene glycol dimethacrylate (BLEMMER
PDT-800, manufactured by NOF Corporation, hereafter referred as

"compound 3") were used. Asthecompound (L) containinga glycidyl
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"initiator") was used. As the filler (A), silver
powder in a flake-like form having an average
particle size of 3 pmand a naxinmum particle size of
20 pm (hereafter referred as "silver powder") was
used. Also, lauryl acrylate (Light Ester LA,
manuf act ured by KYOElI SHA CHEM CAL Co., LTD., hereafter
referred as "diluent"), a silane coupling agent

ghavh Ngpaliebbasnythgron® ol kBWHSA8. gIpiufact sk geby (Ep-612,
Shin-Etsu Chem cal Co., Ltd., hereafter referred as

mamefdaorsdd oy dwdhi dethla 9d .gnd.tehyplhengadgent rlederagd as
a glycidyl group (KBM 403E, manufactured by Shin-Etsu

"cpreppwnd 4" C@and pebyprory kaiie gi veel elirdld cislylepolxgr (ED-506,
silane") were used. These conpounds were conpounded as

DHEE T eFRBY% AP tid DRBadt by tReandgatier Teferred as

othree-roll mll followed by defoamnn hus. obt ai ned .,
GRS AT EFE ST BanEaF Gt Bith i) o B chR o, it
pol ne I | et hacryl at e .(BLEMVER PDE- 4

b iied BYRRE oA R SRR ey g razote
(BSod &XTPALRG: 60), 888 1USethar k2 LAY 31 VEn S¥SRR! 8nBfhicals
di gl yci dyl bi sphenol A obtained by 47 Teacting

chisphenodin A ek s chl @ fimdd s epets gaquiasladld. As the
180, Iliquid at roomtenperature, hereafter referred

tlastnid s rAdepalyinritigtesyiC)gl vddyl 1 epdresx{dpa¥gcomposition
equi val ent: 185, hereafter referred as "CGE') and

toshregid t ol d€6r eSEN {thydradyd  bgeikdabentest04 Percumyl D,
softening point: 85 C,_hereafter referred as "PN')

MERHAUSER THRY o néPrnegiat iBnpodierieahs ofer geferred  as
BYBLPRSS L De o o g TIEL, T ual el otagr 1 o
flake-1ike form having an average particle size of 3 pm and a
maximum particle size of 20 um (hereafter referred as "silver
powder") was used. Also, lauryl acrylate (Light Ester LA,
manufactured by KYOETISHA CHEMICAIL Co., LTD., hereafter referred
as "diluent"), a silane coupling agent having a methacryl group
(KBM—-503, manufacturedby Shin-EtsuChemical Co., Ltd., hereafter
referredas "methacryl silane”) anda silane couplingagent having
a glycidyl group (KBM-403E, manufactured by Shin-Etsu Chemical
Co., Ltd., hereafter referred as "epoxy silane") were used.

These compounds were compounded as shown in Table 2 and
kneaded by means of the three-roll mill followed by defoaming,
thus obtained resin compositions.

In Comparative examples Bl and B2, polyethylene glycol
dimethacrylate (BLEMMER  PDE-400, manufactured by NOF
Corporation, hereafter referred as "compound 6”) was used. In

Comparative example B4, diglycidyl bisphenol A obtained by
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oOW0oO . . . . ;rn: (V.O djd:0. r- r- Ex ao: M M
MciOnd 19 HndhoMNa dNd 8 Q:Qlo:Wu dtid -(ebBxyldquivaerft: 180,
N i DT R B Py

liquidat roomtemperature; hereafte@‘lrefe-rredas "YibrA-&b&ky"),
.000Q.0 1112V If) VVO N

cresyl glycidyl ether {epoxy equivalent: 185, hereafter referred

as "CGE") and phenol novolac resin {hydroxyl equivalent: 104,

softening point: 85 °C, hereafter referred as "PN") were used.

The obtained resin compositions were evaluated in the

following manner. The evaluation results are shown in Table 2.
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after leaving for 48 hours at 25 C. A neasured result
having viscosity of 15 to 25 Pa s just after
production and viscosity increasing rate after 48
hours of |ess than 20 % was eval uated to have passed
the criteria. A unit of viscosity is "Pa s" and a
unit of viscosity increasing rate is "% . (2) Adhesion
strength A 6 x 6 mmsilicon chip was nounted on a ring
<t e iGePpRit hdd ate ekplelrieenpbat edapplly e8rissen>| ead
part) using the obtained resin conpositions and cured
(on | shetsiglyat e of 200 C for 30 seconds and in an oven
of 150 C for 60 minutes respectively. After curing
and PO¥ipocueEs Yo tieronebe s, (372chem) s valugstwalieneasured
shear strength, at 260 _ C was neasured by neans of the
ata@tén”é?’?‘@tagﬁes(? oSt RERGEPTIELE UMY 2ArfehR (P sEdian and

i hat di h t t t 260 Cof 30 N i }
e e ing o) B et HIos Obsaoh teastizat cheglt Raving
it . hesi t hj " hi p" ) | } )
viflde ity 33078 0F 3 REN Dulek AbrER Proat el Sl viscosity

| ! Ll d : e
lﬁgeé%g}r[bg 3kl §ORCi P hdgﬁﬁ{§ Jronded ’B%{ﬁﬁ%é ng (‘#rét %(eraluated

Wi ng curing con lon with e use

t®bladensds s88ithCerpeskt bons iwlikoved, yedmaldi g "By - &Y and

epoxy nol di ng conpound (Sum kon EME- 7026, manuf act ured
a hynitSwi tdezcBakel iine réagpany rieite ted) " . The package

was subject to a noisture absorption treatnent for

192 hours in an atnosphere 50 of 60 C and 60%

relative humdity, and then to an IR reflow treatnent
(7ddhesity SECEHISh three times of reflow) Then, the

{1 catnbrt & MBS HBRLFBEP Y TERRET6R TRE SLaRMIRFed copper

fraa%euﬁghivmrcﬂfascceoci)%nggt&‘fti%rner lead part) using the obtained

resin compositions and cured on a hot plate of 200 "C for 30 seconds
and in an oven of 150 "C for 60 minutes respectively. After curing
and PCT process (121 °C, 100 %, 72 hours), hot die shear strength
at 260 "C was measured by means of the automatic adhesion strength
tester. A measured result having hot die shear strength at 260
“C of 30 N/chip or more was evaluated to have passed the criteria.

A unit of adhesion strength is “N/chip”.

(3} Solder crack resistance

The following lead frame and the following silicon chip
were bonded by curing under the following curing condition with
the use of the obtained resin compositions followed by molding
by an epoxy molding compound (Sumikon EME-7026, manufactured by
Sumitomo Bakelite Company Limited). The package was subject to

a moisture absorption treatment for 192 hours in an atmosphere
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(through scan node) . A neasured result having a
del am nated area of a die attach portion of |ess than
10 % was evaluated to have passed the criteria. A
unit of delam nated area is "% . Package: QFP (14 x 20
X 2.0 nm Lead frame: ring plated copper frame (silver
plated only on inner lead part) Chip size: 6 x 6 mm
Curing condition of a resin conposition: a hot plate
ofit 60 200 £H1d 060B0rskxionds HNexitd 1 texperidretical texamplIes reflow
of the third conposition system (Experinental exanple
tyertrent) (26® NHor dihasfcondgesthirbedt 1The of ongbleidi ng Then,
ratiois in "part by weight". (Exanple d to C4) (1)
thoy fiaregies off Aol el 23 i @k Odf PaRkagcadfidey the)treatments was
Mal ei m de acetic acid After ,120 of mal ej c_anhydri de
e ‘1@, BE20SI QEne et RS agauﬁhla WP SiRe detector

(’Héﬁcg%%ﬁg%air’l%éc}g()gd E—‘so eaosnueliellp%:J SL\M]{ ll'lgvi%:éie{ ir%ligﬂgm'ixqated area

norsture’i'n the system by neans 0

oE&?QﬁéﬁQﬁ%acBrﬁ@ t%?@ﬁ%%%%%@aﬁhgﬁQhﬁ% ggﬁiaﬁalua ed to have

roont enperature fo by droppi ng I d erein

pdSs&d of hdl i er {aM poageti eragedinVastsql ¥eda 18 200,
g of acetonitrile in the flask placed in an ice bath

for MB-kdgust emhilde 5 o ed@ciongmdry ni trogen, and
then the liquid 51 was stirred at roomtenperature
for Z3dbdrsmeNextingt hbatéduiabpeas fsbner ¢dilmeerpratfed only
lux for 8 hours while renoving the generated noisture
opylnmer Dkafl AW trap. The obtained |iquid phase was
subj eccﬁig osiszeéJ:arGatxl Oé’] I]nfmor washi ng usi ng
Curing condition of a resin composition: a hot plate at

200 'C for 60 seconds

Next, experimental examples of the third composition system
{Experimental example series C) are hereinafter described. The

compounding ratio is in "part by weight".

{Example Cl to C4)
(1) Synthesis of a maleimide of amino acid
{1-1} Maleimide acetic acid

After 120 g of maleic anhydride and 500 g of toluene were
charged in a separable flask and refluxed for one hour while
stirringtoremovemoisture inthe systembymeans of the Dean-Stark
trap, the flaskwas cooledtoroomtemperature followed by dropping
a liguid wherein 75 g of glycine (amincacetic acid) was solved
in 200 g of acetonitrile in the flask placed in an ice bath for

60 minutes while introducing dry nitrogen, and then the liquid
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pure water for 5 tinmes followed by renoving a sol vent
using the evaporator and the vacuum dryer, thus
obt ai ned a product. The obtained product was brown
crystal and had yield of about 150 g. Formation of
mal ei m de groups was confirmed by NVR and IR (1-2)
Mal ei m de caproic acid After 120 g of nml ei c anhydri de
and 500 g of toluene were charged in a separable
wid astki ared raef | toced Hfeonpeorae ureurfowhi2l3e hositrisr.ri ng t o
renove noi sture in the system by neans of the
Dean-18t=ir k therlamuidhea s | sk negsuedet e¢ ftlox beoms hours while
tenperature followed by dropping a liquid wherein 131
ey am%&%@@%@%%r%ﬂwwﬁ P St 1t trap The

acet oni rlle the flask .placed in an ice bath f
ORF A% 1\‘R,Hﬁfiéﬂ18rﬁer 8€iﬁc°-1unl?é%&Fyt91 FFPG&jéﬁlOBrﬁjﬁ ﬂ%ﬁh%% using

| Ig%adcﬁ\i'rva%fj%té ry errges %o ha% 8\ erm% urqquLO%g %rl?ﬁl{fs:l_ng the

IC]UI was stilirre ours

&ﬂ) téf@?‘l\e RY et %’_Ecgﬁﬁe&ﬁ@ @Nus.st Pg%aﬁ}‘lehhg product. The

tark trap obtal ned Tiqu ase

o5t L4 ﬁl%cﬁfdaﬁwsl o3 ohar c\ﬂ@éhbﬂlgaﬂéllﬂﬁd PLER] W &lbout 150
for 5 tinmes followed by renoving a solvent using the

g evapahattdhnand hbteVacadmthyes walshusndbt-acdedy aNMR and IR.
product. The obtained product was brown crystal and
had yield of about 195 g. Formation of mal ei m de
ﬁaoups was confirmed by NMR and IR (2) Reaction of a
bl%@b@lwd%rﬁ%ﬂ% ®@fd di ol (2-1) Reaction of

el e, 561 petd and el xpr pvlepe o 7 bl Al v
il 8 8 é’éﬁa%swféu‘wa ARl ST W wniae
s@f%@%b%@nov@%l%ﬂretﬂ{ HE8€ystembymeans of the Dean-Stark
trap, the flaskwas cooled to roomtemperature followedbydropping
a liguid wherein 131 g of 6-aminocaproic acid was solved in 200
g of acetonitrile in the flask placed in an ice bath for 60 minutes
while introducing dry nitrogen, and then the liquid was stirred
at room temperature for 23 hours.

Next, the liquid was stirred under reflux for 8 hours while
removing the generated moisture by the Dean-Stark trap. The
obtained liquid phase was subject to separation for washing using
pure water for 5 times followed by removing a solvent using the
evaporator and the vacuum drver, thus obtained a product. The
obtained product was brown crystal and had yield of about 195

g. Formation of maleimide groups was confirmed by NMR and IR.

{2) Reaction of a maleimide of aminc acid and diol

{(2-1) Reaction of maleimide acetic acid and polypropylene
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and 3. 4 g of paratoluene sulfonic acid were charged
in a separable flask and refluxed for 16 hours while
stirring. The generated npisture was renoved outside
the system by the Dean-Stark trap. After reaction,
the obtained |liquid phase was subject to separation
for washing using 70 C distilled water for 3 tines
and distilled water at roomtenperature for 2 tinmes.
gThecddi@i ned sol vent |ayer was dried using the
evaporator and the vacuumdryer, thus obtained a
product. The obtai ned product was brown liquid and
had yield of about 130 g. Formation of ester bonds and
di sappeeargegott @@rl@éwrieg@fé@bscw@rléi é@ﬁth?ﬁéaeﬁylmm 1)

nd |R _The obtai ned rod a bi snal ei
@ chPdu ﬁalefsﬂfppwiﬁflss%f%%l Jo?/l t@@mgan%%%%ﬁ éhput 7.

arbon

U%%?@ns&af’ndmaﬁu%ﬁg'é%sﬁt AR FRRPEa gL 20 of toluen
ah& 3er4r§%e acet | c eh dQu?éonl{:%b )d mt:hgﬁgggll(y a separable

ut'yl ene

ffééﬁrarft?- & fafu 0 ebl de Reetd Qvl'ﬁq_'ed ssYPLhgSI zeghd r{qenerated
(1-1), 110 g of polybutylene glycoldiol (repeating

mougbere Gfasabetibvéd oldd e RPBe580st smMmif dbkuDesh byt N trap.
Corporation), 500 g of toluene and 3. 4 g of
Apﬁeata@@@mdoaulfbmécoaabdnwdretbhamgeghaaeavsepasabﬁect to
flask and obtained a product simlarly as (2-1) . The .
sept e heen rodechingsubisan’ (i q%.d&Sé;ﬁdlﬁgdwF@rdf@r Cimes
ormation 53 of ester gds and

aﬂ@%&%ﬁé&#&%&’@?ﬁr R ArBORVE RIS et @F € drifiSSred ThpypPEained

b d d i b
DB Bl B LETRR R P heb T aP ol el R Dhhamever,
tﬁ@s'cﬁataqneéﬁg ﬂ)?odlﬂs oS%h@agb%agﬁég%ocﬁfbthaﬁs4browr1 liguid

carbons an IS a whi ch
and had yield of about 130 g. Formation of ester bonds and

disappearance of carboxyl groups were confirmed by NMR and IR.
The obtained product is a bismaleimide compound (B') represented
by the formula (3) wherein x? is -0-, R* is -H, R’ has 1 carbon,
R® has 3 carbons and "n" is about 6, which is hereafter referred

as "compound B1".

(2-2) Reaction of maleimide acetic acid and polybutylene
glycoldiol

After 62 g of maleimide acetic acid synthesized in (1-1},
110 g of polybutylene glycoldiol (repeating number of about 7,
Uniol PB-500, manufactured by NOF Corporation), 500 g of toluene
and 3.4 g of paratoluene sulfonic acid were charged in a separable
flask and obtained a product similarly as (2-1). The obtained

product was brown liquid and had yield of about 150 g. Formation
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hereafter referred as "conpound B2". (2-3) Reaction of
mal ei m de caproic acid and pol ypropyl ene gl ycol di ol

After 84 g of mal eimde caproic acid synthesized in
(1-2), 90 g of polypropylene glycoldiol (repeating
nunber of about 7, Uniol D 400, manufactured by NOF
Corporation), 500 g of toluene and 3. 4 g of
par at ol uene sul fonic acid were charged in a separable

of leagle radtth b4 Rd AedappRh 0EHEE oFi dH ARIA W ﬁ olb@s %Ere%flrmed
obtai ned product was brown liquid and had yield of

balMR ahbl0IF. FMrarebicatinedfpesdest dendshamtaleimide compound
di sappearance of carboxyl groups were confirnmed by

(BIIVR zeRr4RNtHkbybta¢ netrmrledét weerebh sifaiei1A-deR® is -H,

npound B') regpresented by the fornula (3) wherein

xél%Ssl GArbRe, i B -has Reagkens aafboRs, 1Reprist $, which is
carb s and_" s abput ich is hereafter

h?Jé?% %H mefe %&ﬁwgp‘:@%‘“‘po"(rg]%z Reaction of mal ei m de
caproic acid and pol ybutylene glycoldiol After 84 g

of mal ei m de caproic acid synthesized in (1-2), 110 g
f1po I ( t

P R s e betr SP B NOEe B Boradicany Ly Lene

gﬁpgogd95ltoluene and 3.4 g of paratoluene sul fonic

acid were charged in a separable flask and obtained a

pr odugftest B4l @rdfymase{®ide capHed cobt bdl nRcht hrsddwet inas -2) ,
brown liquid and had yield of about 167 g. Fornmation

984 off pstigprbprdsneandl véshppehr @mpeadfinganbokylk gf aupsat 7,
were confirmed by NMR and | R The obtai ned product is

UnlebmmAlttt maprésehread by NOTeCoopatd bl o). gi of Yepluene

is._-0-, is -H R5 ha car bagns R6. has car bons
2] TP B L A LROR S enBal T SPRTEFfea = Separable
flask and obtained a product similarly as (2-1). The obtained

product was brown liquid and had yield of about 150 g. Formation
of esterbonds anddisappearance of carboxyl groups were confirmed
by NMR and IR. The obtained product is a bismaleimide compound
(B') represented by the formula (3) wherein X? is -0-, R? is -H,
R®> has 5 carbons, R® has 3 carbons and "n" is about 6, which is

hereafter referred as "compound B3".

(2-4) Reaction of maleimide caproic acid and polybutylene .
glycoldiol

After 84 g of maleimide caproic acid synthesized in (1-2),
110 g of polybutylene glycoldiol (repeating number of about 7,
Uniol PB-500, manufactured by NOF Corporation), 500 g of toluene
and 3.4 g of paratoluene sulfonic acid were charged in a separable
flask and obtained a product similarly as (2-1). The obtained

product was brown liquid and had yield of about 167 g. Formation
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as "conmpound B4". (3) Reaction of acrylic acid and
pol ybutyl ene gl ycoldiol After 35 g of acrylic acid,
104 g of pol ybutyl ene glycoldiol (repeating nunber of
about 7, Uniol PB-500, manufactured by NOF
Corporation) , 500 g of toluene and 3. 4 g of
par at ol uene sulfonic acid were charged in a separable
flask and refluxed for 16 hours while stirring. The
ofentratentdsoirst di eapesaranoy ed uiixgd ¢dheupsystemobyirmed
the Dean-Stark trap. After reaction, the obtained
by iR @nghaBe W&t sifjadered orodpatal # on Fopraashirggresented

using 70 C distilled water for 3 tines and_.distilled
bydther FarmMpsBnt $leberaidr & iorC2. LR més. "Hh& obtaimearbons,

RS Beb AT Fis bordi RBACS tr GRIEL. Lo -G i ed terred

r.g&ﬁ5“ﬂ9§ ight brown liquid and had yield of about
a%zo g. orn&%%dn of ester bonds and di sappearance of

carboxyl groups were confirmed by NVR and IR The
obt ai ned product is hereafter referred as "conpound

(3" .rRsctihgn fdd |&Iry(1A)k adsid weid pewdentiynedefl hakeoh kel
form having an average particle size of 8 pmand a
maxi rAfmepad b igod B asrgeiofacil)) pid ghef pal Yeutyeéee pdgcadidiol
"silver powder") was used. As the conpound (B), the
(eepipouids nBihbes 84 akery Usednias BEvé 0fcr phihgfaetueed by NOF
conmpound (E), 2-hydroxypropyl nethacrylate (the ,
CorR A taloys) 5RRed é’ifnt‘l’%}éu‘?%e &0FeBh§|9 gERprar@lyang sulfonic

oI Dl OB Tk Vidon P L N SRS M 16 o
oPLESELEE HEL SR RSO FLd A IhGRI T wne
sEEIUIPD by Xie Nedn-83th A-Grdd ghtarEeter-cGelQ8R, the obtained
manuf act ured by KYOEI SHA

liguid phase was subject to separation for washing using 70 °C
distilledwater for3timesanddistilledwater at roomtemperature
for 2 times. The obtained solvent layer was dried using the
evaporator and the vacuum dryer, thus cbtained a product. The
obtained product was light brown liguid and had yield of about
120 g. Formation of ester bonds and disappearance of carboxyl
groups were confirmed by NMR and IR. The obtained product is
hereafter referred as "compound X".

As the filler (A), silver powder ina flake-like formhaving
an average particle size of 8 ym and a maximum particle size of
30 pm (hereafter referred as "silver powder") was used. As the
compound (B), the compounds Bl to B4 were used. As the acrylic
ester compound (E), 2-hydroxypropyl methacrylate (the formula
(5) wherein R® is a methyl group, R’ is a methyl group, x=1, y=1

and z=1, Light Ester HOP, manufactured by KYOEISHA CHEMICAL Co.,

55



CHEM CAL Co., LTD., hereafter referred as "conpound
E2") were wused. As the thermal radical initiator (O,
di cunyl peroxide (deconposition tenperature: 126 Cin
rapi d heating test, Percunyl D, manufactured by NOF
Corporation, hereafter referred as "initiator") was
used. Al so, the conpound Xwas used, and as sil ane
coupling agents, a silane coupling agent having a

LRt r adgireirdé eonte {ar 1989, ,as niisafiactnfedEDbY) Nigisbnglycerol
Uni car Conpany Limted, hereaf ter ref erred as

dl‘%@i}}tﬂqlﬁglaé@er{tthf )fzgm&igsééﬁv aH]éefE%?I K nggg*ieﬁFtﬁé(\Jn Agoup,
ou ur ac U
%Ygﬁg—“gala%éoZ% LU Kt BarOF bt Spes St Ve RyoLIsHA
2" h , d,
PP e Tk BB e SO o
udBefns 20f hBechOERSL T ohki Shl |5 Lol ued (dy %qfcgwlngef\gxme

S a resin conposition was obtal ned.

(Be Mrid s IGOROEMEh d M d dRH do f oM e te\,(sii\@?ercum 1
useéﬂyi(Exanple C6) As a conpound haV|ng éﬂﬂ€y0| Y

Dgrmapufdbghyéddwykm@mhebaboréxmbhm|hﬁﬁeaﬂneﬂ%ﬁmfefmpd as
bi sphenol A and epichl orohydrin (epoxy equivalent:
"ﬂﬁiﬁiaﬁqnhciwﬂsruxﬂﬂtenperature hereafter referred
as "conmpound Yl ") and a reacted product_of
2- metPyAd i kmgereoand X va uuednPRE-26-34 ka1 e £PaRE heg agents,

» B Goke e %%%ar%r?ﬁ?%%@ AnGFEAPeOIT 16 PLper (8a120°,
o S b0 3% PR B PURPPLES e
a@8:809MIn g Byent 1) and a silane coupling agent havingaglycidyl
group (KBM-403E, manufactured by Shin-Etsu Chemical Co., Ltd.,
hereafter referred as "coupling agent 2") were used.

These compounds were compounded in combination as shown

in Table 3 and kneaded by means of the three-roll mill followed

by defoaming, thus a resin composition was obtained.

(Example C5)

As a vinyl compound in liquid form, the compound X was used.

{Example C6)

As a compound having a giycidyl group, diglycidyl bisphenol
A obtainable by reacting bisphenol A and epichlorchydrin (epoxy
equivalent: 180, liquid at room temperature, hereafter referred
as "compound Y1") and a reacted product of 2-methylimidazole and
2,4-diamino-6-vinyltriazine (product name: Curezole 2MZ-A,

manufactured by Shikoku Chemicals Corporation, hereafter
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Tabl e 3, thus obtained resin conpositions simlarly to
Exanple d . (Conparative exanple C3) 1, 6-Hexandi ol

di met hacryl ate (Light Ester 1, 6HX, manufactured by
KYOElI SHA CHEM CAL Co., LTD., hereafter referred as
"conpound Z1") was used. (Conparative exanple 4)

2, 2-bi s[ 4- (4- mal ei m dephenoxy) phenyl ] propane (BM - 80,
manuf actured by KI CHEM CAL | NDUSTRY CO., LTD.) was
r&e8t-e £ s B H@Q)dn% yp n§ 0l ol of Q@Y. BM - 80 and

di met hyl f or mam de (DVF) were m xed by weight ratio of

1: 1 and used in solution form (hereafter referred as

"conpound Z2"). The obtained resin conpositions were
{Gwapauatteidrd rextame ] efsoldlowinklg C@anner. The eval uati on

results are shown in Table 3. 57 COto, N OO0 O, V

o V an&n ofNthe capaunisN iM cRmNOGNAeUOLn Lrayis Xs @ghown in

- CoN MVOO NO0DD OOOO EO

T@'Jtﬂrvxfﬁw PR Viequgasdn YOomMpPROOIRNE ML ARRLN/ TR ENample

Cl.

{Comparative example C3)
1, 6-Hexandiol dimethacrylate (Light Ester 1, 6HX,
manufactured by KYOEISHA CHEMICAL Co., LTD., hereafter referred

as "compound Z1") was used.

(Comparative example C4)
2,2-bis{4-(4-maleimidephenoxy)phenyl] propane {BMI-80,
manufactured by K+ I CHEMICAL INDUSTRY CO., LTD.} was used. AS
BMI-80 is in solid form, BMI-80 and dimethylformamide (DMF) were
mixed by weight ratio of 1:1 and used in solutiecn form (hereafter
referred as “compound Z2”7).
The obtained resin compositions were evaluated in the

following manner. The evaluation results are shown in Table 3.
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A6 x 6mmsilicon chip was mounted on a copper frame using
the obtained resin composition and cured in an oven of 150 °C
for 30 minutes. Three kinds of copper frames were used, namely,
silver spot plating (silver plated on a die pad portion}, silver
ring plating (die pad portion is made of copper) and Ni-Pd/Au
plating. After curing and the moisture absorption treatment (85
‘C, 85 %, 72 hours), hot die shear strength at 260 "C was measured
by means of the automatic adhesion strength tester. A measured
result having hot die shear strength at 260 °C of 30 N/chip or

more was evaluated tohave passedthe criteria. Aunit of adhesion

strength is "N/chip".

(2) Bleeding

Bleeding of the cured products was observed by means of
the optical microscope before the above-mentioned adhesion
strength measurement. The maximum length of bleeding on each
test piece was defined as bleeding. A measured result having
bleeding length of 50 um or less was evaluated to have passed

the criteria. A unit of bleeding is "um".

{3) Temperature cycle resistance

A 15 x 15 %x 0.5mm silicon chip was mounted on a Ni plated
copper heat spreader using the obtained resin compositions and
cured in an oven of 150 °C for 30 minutes. After curing and the
temperature cycle process (-65 ‘C ~ 150 °C, 100 cycles),

delamination was measured by means of the scanning acoustic
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nmet hod of Experinental exanple series C (1) Adhesion
nigmosegrle Aegect®rmmitdiddugdn e nede nourt eteasized result
copper. frame using the obtained resin conposition and
hagiingddrhaminaben dfeand Eeseorhap 14 Aules eviiieead rashave

f fr. ed, ly,, sil L owgn
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ring plating (die pad portion is nmade of copper) and
Ni -Pd/ Au plating. After curing and the noisture

(ﬁb%o%&%‘aig%natélaeemggbggéis&néé 72 hours) , hot die

shear “strengt h at was neasured by neans of the

aUtQTﬁbi%o@@B@ih%nsﬁbé€BgEQ (858! FrémsPaskd edhel 88Ul dwing
havi ng hot die shear strength at 260 C of 30 N chip or

simdrenwalsievwalreabeddéa havarpagsadibhe ©rokeld ainMttkist using
of adhesion strength is "N chip". (2) Bleeding

reBligedipngosf tihes cshrewh prodablle vas obiser ved ibg, neanpage of
of the optical mcroscope before the above-nentioned

10;8Mesn ol agerehdtth dheRs GRERBAE. WIRHSSABUTRIMNYeAgERS0PL the

et 1g o coch Lest Bl.sec as, defned ot bl eodl e
reldsﬁlls_l% lﬂ\é\%?ibr?e%tgla%ﬁéslggtﬁ(?%@?ﬁeopfggg%astgw?a éégeec{ kg'ha%e passed
the criteria. Also, similarly die bonded lead frame was molded
using a molding compound {(Sumikon EME~7026, manufactured by
Sumitomo Bakelite Company Limited). The package was subject to
a meoilsture absorption treatment for 192 hours in an atmosphere
of 85 "C and 60% relative humidity, and then to an IR reflow
treatment (260 °C, 10 seconds, three times of reflow). The degree
of delamination after the treatments was measured by means of
the scanning acoustic microscope detector (through scan mode).
Ameasuredresult having a delaminated area of adieattachportion
of less than 10 % was evaluated to have passed the criteria. A
unit of delaminated area is "%".

Package: QFP (14 x 20 x 2.0 rmm)

Lead frame: silver spot plated copper frame

Chip size: 9 x 9 mm

Curing condition of a resin composition: in an oven at 150

"C for 30 minutes
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(3) Tenperature cycle resistance A 15 x 15 x 0.5 mm
silicon chip was nounted on a Ni plated copper heat
spreader using the obtained resin conpositions and
cured in an oven of 150 C for 30 m nutes. After curing
and the tenperature cycle process (-65 C.. 150 C
100 cycles), delam nation was neasured by neans of

t he scanning acoustic 59 nicroscope detector (through

scan NeRe@¢)expf BRSIHA Gk A3 d 5 o DN 4@l Adthied B M 8dstem
of less than 10 % was evaluated to have passed the

{EMpetrdmentaA ¢xaipDd seeliam Dpted RELAinSItEE delsbribed. The
War page and refl ow resi stance The foll ow ng substrate
corirsaddingmeptand ishéenf Sphoti hy weightbn chip were
bonded by curing at 150 'C for 30 mnutes using resin
conpositions shown in Table 3. After curing, warpage
of 0 on _di agonal . of chip surface was neasured by
(BRI © heDgsﬁgﬁaBé)roughness meter. A unit of

rfa i.s.'pmM .. A neasur.e result havi ng warpage of
UggEEE%%Faﬁégg ﬁgsCSWBPHSFeglﬂO have passed the

. . © . ; '
ol 48] Yl el e e D Rt 8 L ARG unit
nudRH &t Wikt HE LU Brkelk | epteepany ki ESHured by

The package was subject to ™ a noisture absorption
Mitgseati et cheni d92 duewes aiti cal) ahdusphese sueki®3c &nadfdride

60% relative humdity, and then to an IR refl ow
(remgatnent (26@C, $(0iseedndswithreeati mesxefl resbbwpnt of

The degree of delamnation after the treatnents was
aqeEgadted 1oy treagseof weidet seaiin niy B swsleirc rrifé ngsEopefour
R TR T D AN
fol(J::relgtS%{rIF%Q. /]&%f%oe\éﬁéofygkgg}lgdtﬁg arc]:% %n&%%%ﬁ%/tag_etuene layer,
dehydration by means of the Dean-Stark trap under reflux and
cooling to room temperature, 25 g of 2-hydroxylethylacrylamide
(HEAA, manufactured by Kohjin Co., Ltd., hereafter referred as
"HEAA") was added followed by dropping
dicyclocarbodiimide/dimethylaminopyridine in ethyl acetate
solutionwhile stirring. After dropping, reaction was performed
at room temperature for 16 hours.

After reaction, separation for washing was performed using
lon-exchange water for 5 times. Thereafter, the organic sclvent
layer was filtrated to remove scolid content followed by removing
a sclvent using the evaporator and the vacuumdryer, thus obtained
a compound. The obtained compound was used for the following
tests and referred hereafter as "compound (1)". The obtained

compound had yield of about 85 % and a styrene standard molecular

weight by GPC of about 1,000. The compound (1) is a compound
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unit of delam nated area is "% . Package: QFP (14 x 20

X 2.0 mm Lead franme: silver spot plated copper frane

Chip size: 9 x 9 mm Curing condition of a resin
conposition: in an oven at 150 C for 30 m nutes 60

Next, experinmental exanples of the forth conposition
system (Experinental exanple series D) are

herei naffer described, The conpounding ratio is in
Whﬁé?ﬂn& Wi gﬂt---anct &arﬁﬁse gprbmsae\mig )e {%)eatlng number

o1 R0t i BN PBBCRTTREL i )" AGHOBr bF Zhih BomEabDrD

by NNR PTM%650, manufactured by M tsubi shi Chenlca
Corporation) and 24 g of succinic anhydride (reagent)

(98T @ rabbihedow bh éoﬂ%é@ﬁds ppyent of
acetonltrlle/toluen wei ght ratio 1:3) under reflux

for foorg B@UE@l?@ét@hﬁ@ﬂyb&néegﬁy@él@ibi Ola¥@sdddOnolecular
usi ng i on-exchange water for tinmes. After

wedbhecbEngod heUaioel 84700, e mboudfeneuk-ageby NOF Corporation)
dehydration by neans of the Dean-Stark trap under

andf3dg cahduccooni¢ rghtydriden tergrertat weee s25 ryegfwith a mixed
2- hydr oxyl et hyl acryl ani de ( , manuf actured by

SReNFEPA Q%aceEPaltrﬁé?éEPﬂéPn?eﬁ“@ﬂgéﬁ sa3tioHEAR" )mﬁﬁ§ reflux
added foll owed b p

GcyEPihatBUae bl QYL AAPRERSFIBFnd P geRpina using

18%%?&8@ gl “wa%??o dﬁ 5%' g, ATLRE gr0p$of9i%tlng the

reac room enpera ure

aE@%ﬁztéﬂ@/téf%ﬁéOnlaﬁﬁ,ar%{ék@axfa%rlo‘ﬂasﬁyngm%ﬁs of the

performed using
Dean-Stark trap under reflux and cooling to room temperature,

25 g of 2-hydroxylethylacrylamide (HEAA, manufactured by Kohjin
Co., Ltd., hereafter referred as "HEARA") was added followed by
dropping dicyclocarbodiimide/dimethylaminopyridine in ethyl
acetate solution while stirring. After dropping, reaction was
performed at room temperature for 16 hours.

BAfter reaction, separation for washing was performed using
ion-exchange water for 5 times. Thereafter, the organic solvent
layer was filtrated to remove solid content followed by removing
a solvent using the evaporator and the vacuum dryer, thus ocbtained
a compound. The obtained compound was used for the following
tests and referred hereafter as "compound (2)". The cobtained
compound had yield of about 87 %, production of ester was confirmed
by NMR and IR and styrene standard molecular weight by GPC was
about 1,000. The compound (2) is a compound wherein X! is -0-
and R has 4 carbons and the repeating number of about 9 in the

formula (6), and R is -B in the formula (7).
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i on-exchange water for 5 tinmes. Thereafter, the
organic solvent |ayer was filtrated to renove solid
content followed by renmoving a solvent using the
evaporator and the vacuumdryer, thus obtained a
conmpound. The obt ai ned conpound was used for the
followng tests and referred hereafter as "conpound
(1)". The obtained conpound had yield of about 85 %

and St yheneSthangardd nebesshiad W81, ght hdy aBB%echentioned
about 1, 000. The conpound (1) is a conmpound 61

coies @idl (¥4 B8d- BempodnR1(2 hasrk wakldonsaant:d kewmpound (B),
repeati ng nunber of about 9 in the formula (6), and

pdRlidetlserHhd sed He fmrlmilta de7 aceti)e Rredpar AliVdd CORE MIA-200,
compound (2) 70 of polytetrbutyl ene gl ycol diol

Ny %@&@ﬁ)lléﬁtulpfgml P@hﬂ%fﬁ@é?%ﬁﬁ B: PBN®pp, @ compound

manuf act,ured by NOF Cor por at i .and 24 f ini 1

VR e br Saafet FeRe i [THB WAt NG RORBES Siforand X

. of acetonifirilel ene (weight ratig 1: f

1f O R P hetre o | BAE e al b e A cRRaREfg=Ted
. . . AfLL

-4 FPgpbE FEDAS LY hGlo EATERpBliShens (1), deuryd

acgjg@/&'tf@t(i@@h*@)’ﬁmﬁAQfmérhﬁacQ%&%dsbﬁfﬂYdm%@m%H?@ﬁzCAL Co.,

l ux and cooling to roomtenperature, 25 g o
L2 hy deexyirethyt afs vt abde HeAht mardbacdat edABYythe thermal
Kohjin Co., Ltd., hereafter referred as "HEAA') was
radidel] f oLlhdwealt by dEbppi dgcumyl peroxide (decomposition
di cycl ocar bodi i m de/ di met hyl am nopyri di ne in et hyl
temperateirsdl utiddn whi | Enstiaidichgheatiag dEeppi ngercumyl D,
rqggtion S gerforned at room tenperatyre for
m r i

L0045, REadlTion CuRRRRO 1 OF g Rgeerzed  as
BELLSLIRE MU0 s SXEA0S ML ROBE D BSerc g, 1100e
cd @I EPUG el h v £ontept+ £9L ) PMEGe BY, BV $89, manufactured
by Nippon Unicar Company Limited, hereafter referredas "coupling
agent 1") and a silane coupling agent having a glycidyl group
(KBM~403E, manufactured by Shin-Etsu Chemical Co., Ltd.,
hereafter referredas "couplingagent 2") wereused. Asthefiller
(A), silver powder ina flake-like formhaving an average particle
slzeof Sumand amaximumparticle size of 30 um (hereafter referred
as "sllver powder") was used.

These components were compounded in combination as shown
in Table 4 and kneaded by means of the three-roll mill followed

by defoaming, thus resin compositions were obtained. The

compounding ratio is in “part by weight”.

(Comparative examples D1 and D2)

Each component was compounded in ratio as shown in Table
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a solvent using the evaporator and the vacuum dryer,

t hus obtained a conpound. The obtai ned conpound was

used for the followng tests and referred hereafter

as "conmpound (2)". The obtained conpound had yield of

about 87 % production of ester was confirmed by NWR

and IR and styrene standard nol ecul ar wei ght by GPC

was about 1,000. The conpound (2) is a conpound
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IRtbmparabive &hed 1 v diGEry18RASE E@@ré‘lﬁéﬁ’h?ﬂéﬁ@oxide (NK

compound (F), the above-nentioned conpound (1) and
e COAPRUPTME B) , WRihe fusedr cAdbq vt SieT XM URA BYEMICAL CO. , LTD.,

pol yet her - based bi smal ei m de acetic ester (LUM CURE
hét e 200r refEnufeat tas eddoyp oDAINI(RPON WhiK &sEHEM CALS,

INC., a compound wherein R2 is -C2H2- and R3 is - CH2-

in t e ehfidngd)resy campesitpongyngera gvaleatpd ip the

the formula (1), hereafter referred. as "conpound (3)
followaq8edreAs thee fyRdiafe W FRERLTE 19T spgupyin Table 4.

acrylate (Light Ester LA, manufactured by KYCElI SHA

CHEM CAL Co., LTD., hereafter referred as "diluent")

was used. As the thermal radical initiator (O

di cunyl peroxide (deconposition tenperature: 126 Cin

rapid heating test, Percunyl D, nanufactured by NOF

Corporation, hereafter referred as "initiator") was

used. As the silane coupling agent, a silane coupling

agent having a tetrasul fi de bond (A-1289, manufactured

by Ni ppon Unicar Conpany Limted, hereafter referred

as "coupling agent 1") and a silane coupling agent

having a gl ycidyl group (KBM 403E, manufactured by

Shin-Etsu Chem cal Co., Ltd., hereafter referred as

"“coupling agent 2") were used. As the filler
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(A) , silver powder in a flake-like formhaving an
average particle size of 5 pmand a nmaxi nunparticle
size of 30 pm (hereafter referred as "silver powder")
was used. These conponents were conpounded in

conbi nati on as shown in Table 4 and kneaded by neans
of the three-roll mll followed by defoam ng, thus
resin conp03|t|ons were obtalned The conpoundi ng
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<Evaluation method of Experimental example series D>
(1} Adhesion strength

Ab6x6mmsilicon chip was mounted on a silver plated copper
frame using the obtained resin compositions and cured in an oven
0of 150 °C for 15minutes. Aftercuringandthemoisture absorption
treatment (85 °C, 85 %, 72 hours), hot die shear strength at 260
‘Cwasmeasured bymeans of the automaticadhesionstrengthtester.
A measured result having hot die shear strength at 260 "C of 30
N/chip or more was evaluated to have passed the criteria. A unit

of adhesion strength is "N/chip".

(2) Warpage and reflow resistance

The following substrate (lead frame) and the following
silicon chip were bonded by curing at 150 °C for 15 minutes using
resin compositions shown in Table 4. After curing, warpage of
10 mm on diagonal of chip surface was measured by means of the
surface roughness meter. A unit of warpage is "um". A measured
result having warpage of 20 uym or less was evaluated to have passed
the criteria. Also, similarly die bonded lead frame was molded
using a molding compound (Sumikon EME-7026, manufactured by
Sumitomo Bakelite Company Limited). The package was subject to
a moisture absorption treatment for 192 hours in an atmosphere
of 85 "C and 60% relative humidity, and then to an IR reflow
treatment (260 °C, 10 seconds, three times of reflow). Thedegree
of delamination after the treatments was measured by means of
the scanning acoustic microscope detector {through scan mode).
Ameasured result having a delaminated areaof adie attachportion

of less than 10 % was evaluated to have passed the criteria. A
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E in,0000-J Elaa < mO 65 <Evaluation nethod of '
Experi nental exanple series D> (1) Adhesion strength
A6 x 6 mmsilicon chip was nounted on a silver plated
copper frame using the obtained resin conpositions
uand efr edlaminnteyenredfid50k" C for 15 mnutes. After
curing and the noi sture absorption treatnent (85 C
85 9% PI@khgar SQEP hotd di G hedr. Strmengt h at 260 ' C was
neasured by nmeans of the automatic adhesion strength

t est eLeadAgwa%w%UlV%@Lﬁnomaaﬂia@dmome@ dhrege

streneth at, 260 C of 30 N chip or nore was eval uated
to havRlPa¥%%e® theXcti™®ria. A unit of adhesion

t th.is "N ghi.p". (2) War d. refl
et SLARLES FRE RO R SRS GBS KTy ARYP S™ at 150
»%280%9Fbomg§gte§ilicon chip were bonded by curing at
or

M nutes using resin conpositions shown
in Table 4. After curing, warpage of

Next, experimental examples of the fifth compositionsystem
(Experimental example series E) are hereinafter described. The

compounding ratio is in "part by weight".

(Examples E1, E2 and E3)

As the compound (B), polyether-based bismaleimide acetic
ester (LUMICURE MIA-200, manufactured by DAINIPPON INK &
CHEMICALS, INC., a compound wherein R? is —CoH,~ and R® is —CH,-
in the formula (2), and X' is -0- and R! is -C4Hg- in the formula
{1), hereafter referred as "compound 1") was used. As the allyl
ester compound (G), an allyl ester compound (allyl ester resin
DA101, manufactured by Showa, a compound wherein R is a
cyclohexane group in the formula (9), hereafter referred as
“compound 27”) was used. As the filler (A), silver powder in a
flake-like form having an average particle size of 5 um and a
maximum particle size of 30 pum (hereafter referred as "silver
powder”) was used. As the thermal radical initiator {C), dicumyl
peroxide (decompositiontemperature: 126 "Cinrapidheatingtest,
Percumyl D, manufactured by NOF Corporation, hereafter referred
as "initiator") was used. Also, a silane coupling agent having

a methacryl group {(KBM-503, manufactured by Shin-Etsu Chemical
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10 mm on di agonal of chip surface was neasured by
nmeans of the surface roughness neter. A unit of
war page is "unf. A neasured result having warpage of
20 pmor |less was evaluated to have passed the
criteria. Also, simlarly die bonded | ead frane was
nol ded wusing a nol ding conpound (Sum kon EME- 7026,
manufactured by Sum tono Bakelite Conpany Limted) .
Cahe Ipackabereastsubfetertad & ffoksharceyabsblgtd’tn was used.
treatnment for 192 hours in an atnosphere of 85 C and
60% SIS Gémﬁaﬁ?BF§yweﬁﬁqumﬂﬂﬂqﬂﬁdahnI¢Pmﬁﬁmﬁﬁ#0n as shown

tre ( C, econds, three tines of
e R ggpeR'd %%&%@M?W A% EPS Har R et Hotid mbg L Lowed
ns t he scannl acoustic raoscope
bm?é? S B¥nr 00k ocsi ooy Boeh RRASIVERey (R HeePe The
ted an f [ trach portion of
Jﬁﬁg?% ;‘ﬂgs gValg%%gﬁkﬁb%egggkpassed t he
crlterla. A 66 unit of delam nated area is "0".
Package: QFP (14 x 20 x 2.0 mm) Lead franme: silver
(Sheda i @ited seppare fmgnme Chip size: 9 x 9 mm Curing
condition of a resin conposition: in an oven at 150 C
for JF&xah cotmpsnbiextyaexpawpamnial iexaapliesa®fsHdwn in Table
fifth conposition system (Experinental exanple series

B) aires her banby t@rEXePé@:d@ bbda rEsén wmﬁqugwmpbﬁalned

is in part (Exanpl es El, E2 and E3)
the dofp { g&w& R Ed B staP eler‘ﬁa&élaééé‘t ifn the

LUNlCURE f b, DAlNlPPON
B e AL QE M 2O PRnH et e, i Teb e 5.
and R3 is -CH2-
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inthe formula (2), and X1 is -0- and RL is -C4H8- in
the formula (1) , hereafter referred as "conpound 1")
was used. As the allyl ester conpound (G, an allyl
ester conpound (allyl ester resin DA101, nmanufactured
by Showa, a conpound vvherel n RL3 is a cycl ohexane
grr\un Ln-the formi (9) hereafter referred as

a
@2"%\@@5’9%3 the filler (A), silver

‘cpnpd NfS

pop8er 'Iga idlaj@l | | ke fofm having an average
palEigfl d si ze ofi 5| pm angd g | maxi mum particle size of
30 grg( erea'fter. referred pg]"silver powder") was
used. x tihel they npl | rad| chl|initiator (O, dicunyl
pefdxi (deconpps t|oh tepperature: 126C in rapid
hegat i n : cufryl D, | npnuf actured by NOF

FL P ed as "initiator") was

us ahe :{g%— ng agent having a

D3|  f@huf actured by Shin-Etsu
epfter referred as
di These conponents were
s{shown in Table 5 and
@e-roll mll followed by
Ds|tions were obtained. The
hrf by weight". (Conparative
‘Was conpounded in ratio as
|prly to Exanple El, a
@pd.  The obtained resin
nfthe foll ow ng manner. The
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<Evaluation method of Experimental example series E>
{1) Adhesion strength 1

A6x6mmsilicon chip was mounted on a silver plated copper
frame using the obtained resin composition and cured in an oven
of 150 °C for 30 minutes. Hot die shear strength at 260 °C was
measured by means of the automatic adhesion strength tester. A
measured result having hot die shear strength at 260 °C of 40
N/chip or more was evaluated to have passed the criteria. Aunit

of adhesion strength is "N/chip”.

(2) Adhesion strength 2

A 6 xXx 6mm silicon chip was mounted on a heat spreader made
of copper having black oxide surface using the obtained resin
compositions and cured in an oven of 150 C for 30 minutes. Hot
die shear strength at 260 C was measured by means of the automatic
adhesion strength tester. Ameasured result having hot die shear
strength at 260 °C of 40 N/chip or more was evaluated to have

passed the criteria. A unit of adhesion strength is "N/chip".

(3) Warpage and reflow resistance

The following substrate (lead frame) and the following
silicon chip were bonded by curing at 150 °C for 15 minutes using
resin compositions shown in Table 5. After curing, warpage of
chip surface was measured by means of the surface roughness meter.
A unit of warpage is "um". A measured result having warpage of
20 pm or less was evaluated to have passed the criteria. Also,
similarlydiebonded lead frame wasmoldedusing a moclding compound

{Sumikon EME-7026, manufactured by Sumitomo Bakelite Company
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<Eval uation net hod of Experinental exanple series E>
(1) Adhesion strength 1 A6 x 6 nmmsilicon chip was
mounted on a silver plated copper frame using the
obt ai ned resin conposition and cured in an oven of

LikOc&af or B autase i giejsheatoshr epgkhuat 26QoLption
trea:tment for 196 hours in an atmosphere of 30 "C and 60% relative
humidity, and then to an IR reflow treatment (260 °C, 10 seconds,
three times of reflow). The degree of delamination after the
treatments was measured by means of the scanning acoustic
microscope detector (through scan mode). A measured result
having a delaminated area of a die attach portion of less than
10 % was evaluated to have passed the criteria. A unit of
delaminated area is "3%"

Package: QFP (14 x 20 x 2.0 mm)

Lead frame: siiver spot plated copper frame

Chip size: 9 x 9 mm

Curing condition of a resin composition: in an oven at 150
‘C for 30 minutes

Finally, experimental examples of the sixth composition
system(ExperimentalexampleseriesF)arehereinaftérdescribed.

The compounding ratio is in "part by weight".

{Examples F1 to F4, Comparative examples F1 to F3)
Polypropylene glycol dimethacrylate (BLEMMER PDP-400,
manufactured by NOF Corporation, hereafter referred as "compound
1"), polytetramethylene glycol dimethacrylate {BLEMMER PDT-800,
manufactured by NOF Corporation, hereafter referred as "compound
2") and as the compound (B), polyether-based bismaleimide acetic
ester (LUMICURE MIA-200, manufactured by DAINIPPON INK &
CHEMICALS, INC., a compound wherein R? is —CsHy~ and R? is —-CH,—-
in the formula (2), and X' is -0- and R! is —C4Hg- in the formula

(1), hereafter referred as "compound 3"} were used.
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measured by neans of the automatic adhesion strength

tester. A neasured result having hot die shear

strength at 260 C of 40 N <chip or nore was eval uat ed

to have passed the criteria. A unit of adhesion

strength is "N chip". (2) Adhesion strength 2 A6 x 6

mm silicon chip was nounted on a heat spreader nade

of copper having bl ack oxide surface using the
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o SROGPd et BROTE B BT o BRI o amone
d A

1%%%%@@2@9%@ 3%%“? as ; %%ﬁ%faﬁéﬁ %%F%ad%ﬁﬁﬁg'ré?1oLtd )

af€SSLANER, yl%ne%hy%vehnQe%%aﬁ%&ﬁygegggggggi?rre) and

I'‘con chip were y curing at

mamnde {4 %t@ nL{fB%@MMﬁRn%of)?@L@O@O”HPaSALIfaFH&rSJ&O%y NOF
in Table After curing, warpage of chip surface was

Cdmﬁﬁﬁdarbyw&&@nﬁe@f:té@euslthfeapeefs@ﬂgbrkﬁ?ﬁs;rlm{e&ﬂqylaﬁlne in
unit of warpage is "pm'. A neasured result having

tolrgegetoB0 20 for of Hoess,wasmevahgat exbltverttavadgasseduced
the criteria. Also, simlarly die bonded | ead frane

PRRES WA ded 96| Ky e smpledifegmesnpagndsedsuni kon

EME- 7026, manuf actured by Sunitono Bakellte Conmpan
70 LiAf £BA)TeATHE HANAGE WAL 5 UBHE FETALAER sttt Ester

Lfr " SoRer e 6%, PR ReCbd SRS Pt thek: Do aRcFRATEeT
réf%%fé\%} 556'%%@% tl\;ezélolv&nt]‘o) §§§%@%§1 aégrt%% %ﬁé’ﬁﬁ‘apgadlcal

egree of ~del’am nat’i on
1A e BN 8) Wabi dRASUHEHoRYa8BRT b okh @ i searsigrature: 126

acoustic

‘C in rapid heating test, Percumyl D, manufactured by NOF
Corporation, hereafter referred as "initiator") was used. As
thefiller (A), silverpowder ina flake~like formhavinganaverage
particlesizeof 3umand amaximumparticle size of 20um (hereafter
referred as "silver powder") was used. Also, a silane coupling
agent havingamethacryl group (KBM-503, manufacturedby Shin-Etsu
Chemical Co., Ltd., hereafter referred as "methacryl silane")
was used.

These compounds were compounded in combination as shown
in Table 6 and kneaded by means of the three-roll mill followed
by defoaming, thus obtained resin compositions.

In Comparative example F1, polyethylene glycol
dimethacrylate (BLEMMER  PDE-400, manufactured by NOF

Corporation, hereafter referred as "compound 5") was used. In

Comparative example F2, acryl-modified polybutadiene (a compound
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m croscope detector (through scan node) . A neasured

result having a delam nated area of a die attach

portion of less than 10 % was eval uated to have

passed the criteria. Aunit of delamnated area is

"0 . Package: QFP (14 x 20 x 2.0 mm) Lead frane:

silver spot plated copper frane Chip size: 9 x 9 nm

Curing condition of a resin conposition: in an oven at
obkR0 nd B Pha BP eBirBwt €51 b Ralllewt ceXReryuRM @l reXaiH 86hylene

of the sixth conposition system (Experinental exanple
glserdlesudhaadrey lnaregi (hafdoerr desyadeeduol ddel 2o mpoitgiot ngabout

ratio is in "part by weight". (Exanples F1 to F4,
1,C8fpatdt-il 08 Ceg@nphaesuFhctoréd)by Polppmroppitenehgnycels Co.,

di met hacryl ate (BLEMMER PDP-400, nmanufactured by NOF
Lihrpohgrraht eher@dfaraed eferr @@Wuf’@onﬁ undasyrpsed.  In

R g KGR -
TSR s BTN Py DR OO g 20,

b I 2
LB L P T SN,
cﬂébﬁﬂ@l§@fﬂyi%tﬁ%k éﬂB&Q@qt§vaﬂen@nQS81Hé%eé?ﬁgkreﬂerred

formul a , hereafter referred as "conpound 3")

asmeceEus:ecbh&xﬂomobbeaeor@@imoth(yki)mxaylc:@ﬁ@@pmm@w s§66Usning
liquid at room tenperature, hereafter referred as
pdigonpound ") wWder ei nhafreeftea nal eafedrpdl ybueadi engPN”),
(nunber avera e nol ecul ar wei about 1, 000,

2 1hEr00--60 %ﬂa@mm@tbymmgﬁméer BRI Falnsnes, Curezol,

magé%acturebyShikokuChemicalsCorporatlon,hereafterreferred
as "2PHZ") and a silane coupling agent having a glycidyl group
(KBM-403E, manufactured by Shin-Etsu Chemical Co., Ltd.,
hereafter referred as "epoxy silane™) were used.

The obtained resin compositions were evaluated by the

following manner. The evaluated results are shown in Table 6.
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and pol y(propyl enegl ycol -tetranet hyl enegl ycol)
nmononet hacryl ate (BLEMVER 50PPT- 800, manufactured by
NOF Corporation) were reacted in the presence of

trimethylam ne in
removi ng a sol vent under

toluene at 30 C for
reduced pressure at 50 C was

4 hours,

perforned was used. As the reactive diluent (I)
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1, 000, MM 1000-80, manufactured by N ppon

Petrochem cals Co., Ltd., hereafter referred as

"“conpound 6") was used. In Conparative exanple F3,

di gl yci dyl bi sphenol A obtained by reacting

bi sphenol A with epi chl orohydrin (epoxy equival ent 180,
liquid at roomtenperature, hereaf ter ref erred

as"bi s- A-epoxy"), cresyl glycidyl ether (epoxy
<ol vat i mdt8nd hefr Eadfdenri meeftanr etampde” €6cips phenol
novol ac resin (hydroxyl group: 104, softening point:

(Bb Cisdmsieaf ter referred as "PN'),

2- phenyl - 4, 5-di hydroxynet hyl i m dazol e (product nane:

Cur ez Slngm@f’@ﬂf%ﬁ’éswmsﬁﬁkoﬂé ChB@El caled ues were measured

g)cr)]ratlon hereafter referred as "2PHZ"%3 and a , .
a%i% EPRARpIGongCabitt aﬁé\?r‘fn@r%d'g%%ﬁa dyFegr u?PmPOSltlon and
KBM.403E, uf red b Ets Chem ¢
o Tt 2 R e b B oy f MGt Gy LE having

vﬁé&?%z_egyh pots ?5%5‘% pES g ﬁ%;&;%%'t'é' Og eégﬁ.&&&ﬁ{ a&lﬁ@t\ﬁg0051ty

oW ng manner. eval u results are

18000 i 1y T 2B ter/Bg ol s W5 NessChthanN 0 Nl FHaluated

to frave passed-the criterias- -A-umit of-viscosity 4s YPaNs" and
LL 00; "M ;c c '"too N, 00:c O M cD;d: N O n. ;CM
a: M b vi@edbita irtenas{ngmrate is "%".
------------------------------ Ocrj; :cvj: 6: 6: .0;
(2) Adhesion strength
B 6 x 6 mm silicon chip was mounted on a silver spot plated
copper frame using the obtained resin composition and cured on
a hot plate of 200 °C for 30 seconds and in an oven of 150 °C
for 60 minutes respectively. After curing and PCT process (121
°C, 100 %, 72 hours), hot die shear strength at 260 "C was measured
by means of the automatic adhesion strength tester. A measured
result having hot die shear strength at 260 "C of 50 N/chip or

more was evaluated tohave passed thecriteria. Aunit of adhesion

strength is “N/chip”.

(3) Solder crack resistance

The following lead frame and the following silicon chip
were bonded by curing under the following curing condition with
the use of the obtained resin composition as shown in Table 6
followed by molding by a molding compound (Sumikon EME-7026,
manufactured by Sumitomo Bakelite Company Limited). The package

was subject to a moisture absorption treatment for 192 hours in
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an IRreflow treatment (260 °C, 10 seconds, three times of reflow).
Then, the degree of delamination of packages after the treatments
was measured by means of the scanning acousticmicroscope detector
(through scan mode) . Z\measuredresulthavingeadelamiﬁatedarea
of a die attach portion of less than 10 % was evaluated to have
passed the criteria. A unit of delaminated area is "%”.

Package: QFP (14 x 20 % 2.0 mm)

Lead frame: silver spot plated copper frame

Chip size: 6 X 6 mm

Curing condition of a resin composition: a hot plate at

200 °C for 60 seconds
Industrial Applicability

A resin composition of the present invention, particularly
a resin composition which belongs to any of the above-mentioned
first to sixth composition systems, is excellent in adhesion
strength, gquick curability, moisture resistance and low stress
property, and is excellent in adhesion particularly between a
copper lead frame and a semiconductor chip, therefore, it can
be suitablyusedas adie attachpastematerial for a semiconductor
chip.

Also, among the resin compositions of the present invention,
the composition which belongs to the third composition system
exhibits excellent bleeding property as well as good low stress
property and good adhesion, therefore, the resin composition can

be suitably used for a semiconductor chip or a heat dissipating
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<Eval uation nethod of Experinental exanple series F>

(1) Viscosity Using an E type visconeter (3 cone) ,
mymbeesswelr eaneaderdéd siak fhbchpreati s Ghaistbaft-erntioned
ﬁrodyci ng a resin_conposition and after |eaving for
bige @by PEAPAT VG, 1AW nslasriedropsyty el iathesicscasitie same
of 15 to 25 Pa s just after production and viscosity
tiARreasing rate after 48 hours of less than 20 % was

eval uat ed
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to have passed the criteria. A unit of viscosity is

"Pa s" and a unit of viscosity increasing rate is

"0 . (2) Adhesion strength A6 x 6 mMmmsilicon chip was
nmounted on a silver spot plated copper franme using

the obtained resin conposition and cured on a hot

plate of 200 C for 30 seconds and in an oven of 150 C

for 60 m nutes respectively. After curing and PCT

process (121 C, 100 % 7ZiwaMs) , hot die shear

strength at 260 "C was neasured by neans of the

automati c adhesion strength tester. A neasured result
havi ng hot die shear strength at 260 "C of 50 N chip
lor nor erpasnecimpsad itan havedpassednt lrslhgsitver | hongding a
unit of adhesion strength is "N chip". (3) Solder
SBRAERNFRST QY afleEP ThHe F o1 TS 3wt M mehfy qprising a

fol | ow sjlicon chi wer e bonded by curi under .
£t hb T ol Rbus iyt cor i Bashcraatous 1) 1 o it Fadical
. Qbt aj resin osi fi S W, i.n . 6.
RSHESRER Lo G0 SUbAERR fr b c oo iRt ifling, @ ehoto
= . an . by Sumitono Bakelite Conpany
p%?%?%gggaFlgﬁey%gg %%%p'mas subject to a noisture
absorption treatnent for 192 hours in 75 an
at nosphere of 60 C and 60% relative humdity, and then
Cbapoand| RByef | ow treatnment (260 C, 10 seconds, three
times of reflow) . Then, the degree of delam nation
of packagempaindrcemeainsay nenssruphsraeaspredehyed by the
means of the scanni ng acoustic m croscope detector
folheolns Seamihbde)) iraandadar shaiesane paving at least one

AR R RN WY R e ST
S

unit of delam nated area is "s"

Formula (1):

CX—R15 (1)

m
wherein X' is -0-, -COO- or —-0CO0-; R! is a hydrocarbon group
having 1 to 6 carbons; "m" is an integer of 1 or more and 50 or
less; and if the formula contains two or more parts which are
denotedby the same symbol, eachof themmaybe the same or different

from each othexr;

Formula (2):

co
7N\

RZ\ /N-fRS*coo“ 2)
co

wherein R® is —-CuH;- or —CsHy—; R® is a hydrocarbon group having
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Package: QFP (14 x 20 x 2.0 nm Lead frane: silver
spot plated copper frame Chip size: 6 x 6 nmm Curing
condition of a resin conposition: a hot plate at 200
C for 60 seconds Industrial Applicability Aresin
conposition of the present invention, particularly a
resin conposition which belongs to any of the
above-nmentioned first to sixth conposition systens,

11 8o el BRh sl NaAdNesi G RIARAY! Bon@Ui 6K £45 3 gﬂ&ﬁé parts

noi sture resistance and | ow stress property, and is

weXegl 4 eataddbadhesi ehepabhchlmbby, beivreslt ahGORRES be the
| ead frame and a sem conductor chip, therefore, it can

s e soii- t @bf Fetsed Bisora alich atdhaah paste material for a
sem conductor chip. A so, anong the resin
conpositions of the present invention, the
conposi ti on which belongs to the third conposition _
2syst e Texdi BPEBOBkERPN aRECBH ERAILAS Igvisper vhereipehp filler
as good,IOM/stre s property and good adhesi on,
(Bhet3f VX HPYET n conposition can be suitably used
for a sem conductor chip or a heat dissipating 76
menber such as a heat sink which requires the

3?‘bOVe'pIT%tsii%n%gﬁlg%!sﬁ%%ﬂgagéé}%iw’ t+ ?Tdé‘ias%%cﬁﬁ Ge wWherein

property and adhesion at the sane” t
xA JesdHe CImpRYnd qayused-as, an adhesive bonding a
sem conductor chip or a heat dissipating nenber
conprising a
4, A resin composition according to any of Claims 1 to 3,

wherein R' of the compound (B) is a hydrocarbon group having 3

to 6 carbons.

5. A resin composition according to Claim 4, wherein R* of
the compound (B) is at least one selected from the group consisting

of -CsH¢g- and —CyHg—.

6. A resin composition according to any of Claims 1 to 5,

wherein R? is -C,H,— and R® is —CH,- in the compound (B).

7. A resin composition according to any of Claims 1 to 6,
wherein the compound (B) has two functional groups represented

by the formula (2)}.

8. A resin composition according to any of Claims 1 to 7,
wherein the compound (B) 1is a bismaleimide compound (B')

represented by the following formula (3):
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filler (A, the follow ng conpound (B) and a therma
radical initiator (C), and substantially not
contai ning a photo polynerization initiator: Conmpound
(B): a conpound containing a structure represented by
the following formula (1) in a main chain and having
at least one functional group represented by the
following formula (2): Formula (1): (X -R~ (1)
wherein X1 is -0-, -COO or -0000-; R1L is a
hydr ocar bon group having 1 to 6 carbons; "m is an
roaeper (f: 1 or nore and 50 or less; and if the
formula contains two or nore parts which are denoted
by the sane synbol, each of thenmay be the sane or
CHH-@ ent from each other; Fornmua (2): CO R _00—¢CH

||{N-R3ftqp—éaﬁ——qmowhemé+n(az—ksR : bey—orR-C34Y4-; R3 “
CRé drocarbon group having 7871 to 11 car bohgy R4
if the formula contains two or nore parts which are
denoted by the sanme synbol, each of them may be the

sane or different fromeach other. 2. Aresin (3}
conposi tion according to Claim1l, whergin the filler

WheyeIy Xi FoerOpowddO 3r AOFESTh RS 1P W HREIIAtE™ oF
afrge_&yai rgrlou%r; %’ac‘ﬁh?{gezllg a 1y(%]_ioéahr ocno rool{lr%)d h(a%)inlgsl to 11
carbons; each R® is a hydrocarbon group having 3 to 6 carbons;
"n" is an integer of 1 or more and 50 or less; and if the formula

contains two or more parts which are denoted by the same symbol,

each of them may be the same or different from each other.

9. A resin composition according to Claim 8, wherein X of
the bismaleimide compound (B') represented by the formula (3)

is ~0-.

10. A resin composition according to Claim 8 or 9, wherein
R’ of the bismaleimide compound (B') represented by the formula

(3) is a hydrocarbon group not containing an aromatic group.
11. A resin composition according to any of Claims 8 to 10,
wherein R’ of the bismaleimide compound (B') represented by the

formula (3) has 1 to 5 carbons.

12. A resin composition according to any of Claims 8 to 11,

wherein R® of the bismaleimide compound (B') represented by the
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4. A resin conposition according to any of Clainms 1 to
3, wherein Rl of the conpound (B) is a hydrocarbon
group having 3 to 6 carbons. 5. A resin conposition
according to Claim4, wherein RlL of the conmpound (B)
Is at |east one selected fromthe group consisting of
-C3H6- and -C4H8-. 6. A resin conposition according to
any of Clains 1 to 5 wherein RR is -C2H2- and R3 is

fofahidra i M)t hgs campound (BlH,,Z. A resin conposition
according to any of Clains 1 to 6, wherein the
conpound (B) has two functional groups represented by
the formula (2). 8. A resin conposition according to

1lany oA Ckainscdémpos¥tiomteraimlirtge teoapygund ¢Bims &to 12,
bi snal ei_m de conmpound (B ) represented by the

where Bnfnge § dhrubaspg) elmpdEgrepeund)(B')| represented by the
-CIYﬁ%ﬁEQCQO-RG-EXZ-RS4 000-R5-N(CO- 11  CR4-CO Co CR4 |

feryuitheldi Asxati eapt omRoFeLlest edoppem; the G RP censisting

yd en_aton _a nethyl group; each RS is a
Oﬁyd@%%arﬁ%ﬂ g#%&p‘having 1 to 11 carbons; each R6 is

a hydrocarbon group having 3 to 6 carbons; "n" is an
integer of 1 or nore and 50 or less; and if the

14 0r nulpareGOAt BbMASoE YR OF JBUSEPaId TMhGhoare depotiedo 13,
by the sane synbol, each of them may bé the sane or

fghther efmgriynreachotianowd noAcoggonngonpgsi tion
according to Claim8, wherein X2 of the bisnaleimde
conmpound (B') represented by the fornula (3)
Compound (D} :
a compound containing a structure represented by the

formula (4) in a maln chain and having at least one functional

group having a polymerizable C-C unsaturated bond:

Formula (4):

""”‘E“Xa'”‘"R?“}E‘" 4)

wherein X* is -0-, -COO- or -0CO0-; R’ is a hydrocarbon group
having 3 to 6 carbons; "p" is an integer of 1 or more and 50 or
less; and if the formula contains two or more parts which are
denotedby the same symbol, each of themmaybe the same or different

from each other.

15. A resin composition according to any of Claims 1 to 14,

further containing the following acrylic ester compound (E):

Acrylic ester compound (E):

g1



is -0-. 10. A resin conposition according to Claim8
or 9, wherein R5 of the bisnal eimde conpound (B')
represented by the fornula (3) is a hydrocarbon group
not containing an aromatic group. 11. A resin
conposi tion according to any of Clains 8 to 10,
wherein R5 of the bismaleimde conpound (B')
represented by the formula (3) has 1 to 5 carbons.
Fdadruth F€&9i:n conposition according to any of Cainms 8
to 11, wherein R5 of the bismal ei mde conmpound (B')
represented by the 80 forrmula (3) is -CH2- or -C5H o-
13. resin conpositkmn according to any of Clains 8
to I2, wherein R6 ofjthe bi smal ei m de conmpound (B')
represented by they fornula (3) is at | east one
(@‘lﬂﬁe&t—edC*r—roﬂﬁ-hﬁH Cp—cOBhsi sti®®y of -C3H6- and
- CAHB- . H4. A resin*cpnposition according to any of
dains 1gto 13, furL ) conprising the follow ng
conmpound (D): Conpound (@»: a conmpound containing a

Rt B G o BDRFSSEE Sorlot drmet BRI » D5tk TRl eggroon
| & n E . d 3

o PNV £ ol P PR U B Kl gmonie

e;?pfe/é’gézf@?Q%ygrz%@, 1AM NG 3, &9 6 LR PONS N3RS £1Se @Brmula

i'nteger of 1 or noré and 50 o¥ less; and if the

cdOf MU A teRNb At d PAres Wwiilch pakt SeMbit &40 k3f €he deR0! egmbol,
by the sane synbol, each of thenmay be the sane or
eailf fef erttem may be the same or different from each other.

16. A resin composition according to Claim 15, wherein R® of
the acrylic ester compound (E} represented by the formula (5)

is a methyl group.

17. A resin composition according to Claim 15 or 16, wherein
R’ of the acrylic ester compound (E) represented by the formula

(5) is a methyl group.

18. A resin composition according to Claim 16, wherein R® is
a methyl group, R® is a methyl group, and x=1, y=1, and z=1 in

the acrylic ester compound (E) represented by the formula (5).
19. A resin composition according to Claim 16, wherein R® is

a methyl group, x=2, y=1 and z=0 in the acrylic ester compound

(E) represented by the formula (5).
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fromeach other. 15. A resin conposition according to
any of Clains 1 to 14, further containing the
follow ng acrylic ester conpound (E): Acrylic ester
compound (E): 81 Formula (5): / 8 (H) I I (CH=C
-COCH2-COH (5) 11 0 (R9)z wherein R8 is hydrogen
atomor a nethyl group; RO is a hydrocarbon group
having 1 to 3 carbons; "x", "y" and "z" are in the

20 ¢l at izpReRiip c@fﬁﬁb%@@sﬁya&@@ydﬁzag%o Y<df Qlayr? @nd 19,
0!-z<2; and if the formula contains two or nore parts

fuhtiedr adi@n}ﬂﬁimi[r&ﬂ the tiel Isanme wlgllanieackoabotihem(F) -
may be the sane or different fromeach other. 16. A
resin composition according to Caim15, wherein R3 of
the acrylic ester conpound (E) represented by the

A¢py haihbdg syompaund ngihyl group. 17. A resin

conmposition according to Claim15 or 16, wherein
of thé a%‘?T%qLchbs‘f%‘?t%Jo‘hﬁlﬂm@ %‘E;u%w%séﬁ%aswt%eby the

ra bRy P AT o BeaiPength, pid Svieg jar 1gast one
£0REEYAn S Mo d e QIR o 0 210 imh ¥ N07)

the formula (5) 19. A resin conposition according
to Caim 16, mherein R8 is a nethyl group, x=2, y=1
@Rt Z50(6)n. the acrylic ester conpound

—{—R— (6

Formula (7):

CHp=CR"'—CONH—— 0

wherein X% is -0-, -COO- or -0C00-; R*® is a hydrocarbon group
having 3 to 6 carbons; R is hydrogen atom or a methyl group;
"r" is an integer of 1 or more and 50 or less; and if the formula
contains two or more parts which are denoted by the same symbol,

each of them may be the same or different from each other.

21. A resin composition according to Claim 20, wherein R of
the structure represented by the formula (6) of the acrylamide
compound (F) is at least one selected from the group consisting

of —C3He- and —-C4Hg-.

22. A resin composition according to Claim 20 or 21, wherein

X*of the structure representedby the formula {6) of the acrylamide
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(E) represented by the formula (5). 82 20. Aresin
conposition according to any of Clains 1 to 19,
further conprising the follow ng acryl am de conpound
(F): Acrylam de conmpound (F): a conmpound containing a
structure represented by the followng fornula (6) in
a main chain and having at | east one functional group
represented by the following forrmula (7): Fornula
C&I@wn%ze 10y (_@_ Formula (7): CH2=CR11-CONH (7)
wher ei iIs -0-, -COO or -OCOO-; R1O is a
hydr ocarbon group having 3 to 6 carbons; R' is
hydrogen atom or a methyl group; "r" is an integer of
23. or Apresandc&fpositiess;aadding he hoynuf aClaion di ne 22,
two or nore parts which are denoted by the sane
Tewihry | corgacimiofg tihemivdy obvé nighe ldadeestedi tbwpennd (G):
fromeach other. 21. A resin conposition according to
Cl aim 20, wherein R10 of the structure represented by
the formula (6 of the acrylam de conpound (F) is at
Alrgé]ste g <4 rﬁjm t he gr oup consisting of

- d
Pt b J%Vl%%?ée RSP IRre T aPEiR 2k sente

b§%ﬂ&?%%ﬂf%%fﬁ@tﬂy;ﬂﬂggﬂyqz (6) of the acryl am de 83

conpound (F) 1s -0- resin conposition according
to any of G aims 1 to 22, further containing the
following allyl ester conpound (O :

Formula (8):

CHy—CH—— CHy—0C0——R"2— (8)

wherein R*? is a hydrocarbon grocup having 2 to 8 carbons.

24. A resin composition according to Claim 23, wherein R'? of
the structure represented by the formula (8) of the allyl ester

compound (G) does not contaln an aromatic group.

25. A resin composition according to Claim 23 or 24, wherein
the allyl ester compound (G) contains a structure represented

by the following formula (9):

Formula (9):

5___pl3
—X—R") )
wherein X° is -0-, -COO- or -0COO-; R is a hydrocarbon group

having 3 to 6 carbons; "s" is an integer of 1 or more and 50 or

less; and if the formula contains two or more parts which are
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Al'lyl ester compound (G : a conpound having at | east
one functional group represented by the follow ng
formula (8): Formula (8): CH2=CH CH2-OCO R12- (8)
wherein R12 is a hydrocarbon group having 2 to 8
carbons. 24. A resin conposition according to Claim
23, wherein R12 of the structure represented by the
formula (8) of the allyl ester conmpound (G does not

OSETLE B AL DUy 5 B SPERL L0,

FeanPosrEg {Glecontains a structure represented by the
following formula (9): Fornula (9): -(X5-R13)5 (9)
wherein X5 is -0-, -COO- or -CCOO-; R13 is a
hydr ocarbon group having 3 to 6 carbons; "s" is an

26nt egy refsih oomposétaod HEcardiness aagdoffCidins 1 to 25,
formula contains two or. nore parts which are 84

Taehoe e dc oyt a hel g s yirrhldl ow iswc o ornem (ybe t he
same or different fromeach other. 26. A resin
conposition according to any of Clains 1 to 25,
further ntai ning the foll ow ng conpound (H):

C?%%%%ﬁ%d?€¥0: a conpound derived from a hydrocar bon

havi nd ggm&/ﬁﬁgﬁ cﬁerﬁvec& Qﬁgﬂsaakgﬁ%égrg%%é M8 leggt one

nmol ec as a nunber average nolec

cof BR300 0 KANLALAS b BRI, ULE 1 FEH LS8N @fheP%verage
the following fornula (10) at its nodified position,
m@NElehB$r weight of 500 to 5,000, contains a structure represented
by the fcllowing formula (10} at its modified position, and has
at least one functional group having a polymerizable C-C

unsaturated bond:

Formula (10):

— X —R— (10)

wherein X® is -0-, -C0OO- or —-0C00-; R is a hydrocarbon group
having 3 to 6 carbons; "t" is an integer of 1 or more and 50 ox
less; and if the formula contains two or more parts which are
denotedby the same symbol, each of themmaybe the same ordifferent

from each other.

27. A resin composition according to Claim 26, wherein X° is
—-0- and R is C4Hg in the structure represented by the formula

(10) of the compound (H}.

28. A resin composition according to Claim 26 or 27, wherein
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at | east one functional group having a polynerizable
C-C wunsaturated bond: Fornmula (10): -+X6-R14) (10)
wherein X6/}is -0-, -COO or -0000-; R14 is a
hydr ocarbon group having 3 to 6 carbons; "t" is an
integer of 1 or nore and 50 or less; and if the
formula contains two or nore parts which are denoted
by the sane synbol, each of thenmaybe the sane or
a Hyfd@yeitbonf e eacbhet bskpoddd M) egid atti @Bast one
according to Caim26, wherein X6 is -0- and R14 is
C-Hhdatuteest uciduria cepr esértadebyst hebtivadibme PpdDymer.
of the conmpound (H). 28. A resin conposition according
to Claim26 or 27, wherein 85 a hydrocarbon led to
t he conpound (H) and Jhaving at | east aqne
2%msat r BEH KPSt ﬁSF@EGF69N§>&1@&@aa§éﬁé27 wherein

259 Ocﬁb%éﬁg Fo kR arBeariibn T Gt A "B ABoRRAST one
Cid_bu eQig Bhd §85% %n%olg Silgn_ngt graiﬁg bond L ymer.
one ot ecu | SCAN i Sopfenc polymer > 38, “AFesih

composi tion accordlng to any of Clains 26 to 29,
wherein the polynerizable C C unsaturated bond of the

3C‘;0n'poﬂngesiﬁbcdnﬁad%1(ﬂ1%rh)a@%6¥lj@ﬁ% 95 Ay o3lciNkesid to 29,
conposi tion according to any of ains 1 to 30,

wHanditrerheopbaymeénfzabl e actd wesdithrantd(bond 32 tAe esinpound
conmposition according to Claim31, wherein the

(Hedict iave(mgitihieystr oy i graupi.nyl conpound which is in
liquid form at roomtenperature other than the
compounds (D) to (H).

31. A resin composition according to any of Claims 1 to 30,

further containing a reactive diluent (I).

32. A resin composition according to Claim 31, wherein the
reactive diluent {(I) is a vinyl compound which is in liquid form

at room temperature other than the compounds (D) to (H).
33. A resin composition according to Claim 32, wherein the
vinyl compound is a compound <containing at least one

(meth)acryloyl group.

34. A resin composition according to any of Claims 1 to 33,

further containing a silane-based coupling agent (J).

35. A resin composition according to Claim 34, wherein the

coupling agent (J) is a silane coupling agent having an S-S bond.
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33. Aresin conposition according to Caim 32, wherein
the vinyl conpound is a conpound containing at | east
one (meth)acryloyl group. 34. A resin conposition
according to any of Clainms 1 to 33, further
contai ning a silane-based coupling agent (J). 35. A
resin conposition according to Caim 34, wherein the
coupling agent (J) is a silane coupling agent having
3@n S @ bepdn coiboifitiAd aschrafApgoss td1enmseosflidsg Wwherein
Claim34 or 35, wherein the coupling agent (J)
tHeurctclvgrl. icgndgens @)sifhaneecocghiainagenilahavdamglang agent
gl ycidyl group. 37. A resin conposition according to
hamnofa Glaiqisiyl tar®®- containing a conpound (K)
having a gl ycidyl group other than the silane
coupling agent having a glycidyl group. 38. Aresin
onposition according.to any of, Clainms 1t 7,.
3¥ur { héy *ESARaF TR ot m%w%@%%ﬁpsaw? @lw thée 36
follown conmpoun X Qun L) c
bt g FRETUN dirna CETR e B et b aBREEREy sapp ene
I D) A [ hal hn | east one
S%%/Ig%ljﬁ? &&lgnoduﬁg%ﬁﬁn%%vg%?l% %q‘}f)l%g\{ll%ljgr g%ﬁfi) wher ei n
X7 is -0-, -COO or -0000-; R15 is a hydrocarbon group
having 3 to 6 carbons; "u" is an integer of 2 or nore
3@and 5@ eesihessmpanttlidn tdwcdaiimg accenyacisClaimorl to 37,
nore parts which are denoted by the same synbol, each
fof théve momy abe inget safe 1dowdinif eprpeund (L) and the following

compound (M) :

Compound (L) :
a compound containing the following structure represented
by the formula {11} in amain chain and having at least one glycidyl

group:

Formula (11):

—X"—R1%}— (1)

wherein X’ is -0-, —-COO- or -0CO0-; R*® is a hydrocarbon group
having 3 to 6 carbons; "u" is an integer of 2 or more and 50 or
less; and if the formula contains two or more parts which are
denotedby the same symbol, each of themmaybe the same or different

from each other;

Compound (M) :

a compound having a functional group which can react with
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from each other; Conpound (M: a conpound having a
functional group which can react with 87 the glycidyl
group of the compound (L). 39. A compound according to
Claim 38, wherein the repeating unit (X7-R15) of the
conmpound (L) is the sanme as the repeating wunit

(X1-R1l) of the conmpound (B). 40. A sem conduct or

devi ce produced by using the resin conposition

LIRE GO ingy 3t %r@ﬂﬁp off €hal BBmpohiad39Las a die attach
material. 41I. A sem conductor device produced by using
the resin conposition according to any of Clains 1 to
39 as a material for bonding a heat dissipating
3%enbel. c88pound according to Claim 38, wherein the repeating
unit (X’-RY) of the compound (L) is the same as the repeating

unit (Xl-Rl) of the compound (B).

40. A semiconductor device produced by using the resin
composition according to any of Claims 1 to 39 as a die attach

material.
41. A semiconductor device produced by using the resin

composition according to any of Claims 1 to 39 as a material for

bonding a heat dissipating member.
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