WO 01/ 77243 PCT/JPOL/ 03040 1 DESCRI PTION Dl E- ATTACH NG PASTE AND

SEM CONDUCTOR DEVI CE TECHNI CAL FI ELD The present invention relates to a
di e- attacdong2piaste superior in solder cracking resistaneeT/Jrugaaof or
bondi ng of sem conductor chips, as well as to 5 a sem conductor device
superior in reliability, produced by using such a die-attaching paste.
BACKGROUND ART In recent years, the préduction anmount of sem conduct or

devi ces has shown a steady increagg Cﬁ;g Ié@ a reduction in production cost
t her eof has becone an inportant t R F ndi ng of sem conductor chips to

a |l ead frane, [ i norganic
mat eri al such as gle% cﬁ%@@ﬁ?%&% eééf}%ﬁ@ 5 r@Dmeﬁ{ﬁﬁéﬁ Thi sgrret hod
is 15 expensive and nmay i ncur breakage of sem conductor chips caused by
thermal stress; therefore, a nmethod of using a die-attaching paste (a
paste-li ke adhesive) obtained by dispersing a filler in an organic
material or the |I|ike, has becone a nmain stream 20 Meanwhile, with respect
to the reliabrebuiycaf, Fsembconduct or devi ces, sol der cracking resistance is
particularly inportant. A die-attaching paste capable of giving a
sem conduct or devi ce hawengresatnsf aatenyivl @&N1247243 tBCH HRel/ 03040 2
sol der cracking resistance needs to have a | ow nodulus of elasticity for
rel axati on ottthehdnftf preheesiiperior in solder cracking resistance,

used for bonding of semiconductor chips, as well as to

5 a semiconductor device superior in reliability,

produced by using such a die-attaching paste.

BACKGROUND ART
In recent years, the production amount of

semiconductor devices has shown a steady increase, and

10 a reduction in production cost thereof has become an
important task. For bonding of semiconductor chips to
a lead frame, there is a method of using, as an
adhesive, an inorganic material such as gold-silicon
eutectic material or the like. This method is

15 expensive and may incur breakage of semiconductor chips
caused by thermal stress; therefore, a method of using
a die-attaching paste (a paste-like adhesive) obtained
by dispersing a filler in an organic material or the
like, has become a main stream.

20 Meanwhile, with respect to the reliability of
semiconductor devices, solder cracking resistance is
particularly important. A die-attaching paste capable

of giving a semiconductor device having satisfactory



| i near expansi on coefficient between sem conductor chips and |lead frane. 5
In recent years, the requirenent for solder cracking resistance has becone
strict; awoevuruesy has becone |ead-free, the refl ow sol dePCHIP@®AEOt i ons
have been switched from 240C to 260C, in order to neet this tenperature

i ncrease of 20C, a lower elastic 10 nodul us has becone necessary. For a

| oner elastic nodulus, die-attaching gastes using a |l owstress substance

(e a rubbge) fave herstof ore beon Knowny, howgver, f ey, are unabl e to

satisfy the recen requi or 'sol der “¢r acking an 15

 mproved di ol LaghingRaste  snesded., DeSCHOSHRE Ok T LWVENTI ON The

present invention ains at providing a e-attaching paste superior in

sol der crackhRgeaieek3baRien %@fif&gaemng&erag,_egh SeMH: o - chips, 20

and a sem conductor device superior in reliability, produced by using such
a die-attachiRgpBashe. 1cAeCerdin@g to the present invention, there is
provi ded a die-attaching paste conprising as essential conponents: 25 (A)

a hydrocasbon havi ng araurbeenaveeage, FBkegeanrercght rofr 364 dee 5, 000 and
at | east one double bond in the nolecule, or its derivative, W 01/77243
PCT/ JP01/ 03040acRifB) rasieaahicee hdisl benbme( ELrdctadiacalopdeymemiszat i on
catalyst, and (D) a filler. In preferred enbodi nents, the conponent (A),

become lead-free, the reflow soldering conditions have

been switched from 240°C to 260°C; in order to meet

this temperature increase of 20°C, a lower elastic

10 modulus has become necessary. For a lower elastic

modulus, die-attaching pastes using a low-stress

substance (e.g. a rubber) have heretofore been known;

however, they are unable to satisfy the recent

requirement for solder cracking resistance and an

15 dimproved die-attaching paste is needed.

DISCLOSURE OF THE INVENTION
The present invention aims at providing a
die—~attaching paste superior in solder cracking
resistance, used for bonding of semiconductor chips,
20 and a semiconductor device superior in reliability,
produced by using such a die-attaching paste.
According to the present invention, there is
provided a die-attaching paste comprising as essential
components:
25 (A) a hydrocarbon having a number-average
molecular weight of 500 to 5,000 and at least one

double bond in the molecule, or its derivative,



5 i.e. the hydrocarbon having a nunber-average nol ecul ar weight of 500 to
5,000 and at | east one double bond in the nolecule, or its derivative is a
conbi nat ivod 0077283 conpound obt ai ned by a reacti on bet weenP@l/iel1®30M0zed

pol ybut adi ene and a (nmeth)acrylic acid/aliphatic 10 dial cohol ester, and an
epoxi di zed pol ybutadi ene, or is a polybutadi ene having acrylic or

met hacrylic group at the two terminal $ or is a conbination of an acrylic

or nmethacrylic group-containi.ng pel.ybutadi ene which is liquid at room

t enperat ure and aA% pofﬁd%?%%”fga6§ﬂ§ﬁﬁFédiene; the reactive diluent (B) is
selected froma oun ving . at, | east e acrylic aor nmethacrylic group
in the nol ecul e, gg?pnetéh%frﬁy a|r!Lc RS noear'rtliirz q-‘gLvolnngcaia/t a]T%Sas’t Bie fluorine atom

in the nolecule q@q d%a&thE&hthalate{ a part of the filler 20 (D) is at
| east one netal element selected fromiron, cobalt, nickel, copper and

zinc; the die-attachi ngn pasi® fdd RefbLAMIHRES ) éBﬁﬂ%i§a%'c pling
; ~) a

agent represented by the follow ng general fornula ( iYa Si --

. CH2) S 5) i.eCHEhe hySrodakbor RAMGTR B MudROB-B MR /A2l ar
PCT/ JPOL1/ 03040 4 wherein Rl is an al koxy group having 1 to 10 carbon

atons, R2 iswadgakkylf Gooupchayiong hrid at0 leardronril (dubled Hohd@nn Nt eger
of 1 to 3, mis aninteger of 1 to 5 and nis an integer of 1 to 10; the
di e- att achi nghpasié esufler,t lwer itenplersies ta viey drsoge reatnéd raad iyutesrdizene havi ng
a nunber-average nol ecul ar weight of 500 to 4,000; the die-attaching
past e furthecocopapndsebtEdneal dyriengeaction between a maleinized

polybutadiene and a (meth)acrylic acid/aliphatic

10 dialcohol ester, and an epoxidized polybutadiene, or is
a polybutadiene having acrylic or methacrylic group at
the two terminals, or is a combination of an acrylic or
mefhacrylic group-containing polybutadiene which is
liquid at room temperature and an epoxidized

15 polybutadiene; the reactive diluent (B) is selected
from a compound having at least one acrylic or
methacrylic group in the molecule, a (meth)acrylic
monomer having at least one fluorine atom in the
molecule and diallyl phthalate; a part of the filler

20 (D) is at least one metal element selected from iron,
cobalt, nickel, copper and zinc; the die-attaching
paste further comprises (E) a silane coupling agent

represented by the following general formula (1):

(R'l)a (R1)a

> si—f onH s HCHzt— i )
(R2)3-a m n (

2)3-a



accel erator which is a conpound having at | east one primary amno group in
the nolecule and a nelting point 10 of 100 to 230C. According to the
present we@entizan, there is also provided a sem conduct oPCTERI1H8040r oduced
by using the above preferred die-attaching paste. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON 15 According to the finding by the present inventors, a

hydr ocar bon havi ng a nunber-average ndl ecul ar wei ght of 500 to 5,000 and
at | east one hdoub e bond in ﬂg nol ecule or its ? givibl e. the
conponent (Af"'6f “tRe élﬁsa??a% A yp%§?%po a¥YhBIprek8 §6rP99ent|on can
give a die-a in St by red red_pateria

havi ng erX|%k?8Ey gﬁ %n?%gygo% hesY%ng?ovgp?g ﬁfﬁ PeAp&Pature

range. - In the;gasg gkte ar. granple, 3a G180 ARLEI e Olo 100, & 05811 Nk

density and no Tl exi y, a high coliesiv can be obt ai‘ned but it

is difficultahg ﬁbﬁé'ﬁnalnﬁb%@raggei'%% ﬁ@rC%h%tFEQQ tQEEﬁfg%F;g%&% a | ead

frame or with a die. Wen the number-average mol ecul ar WO

PCT/JPOl/930§Qrt5eﬂebgﬁbrqge%h% & B ted) Pod yoRgadika 38Qingt & S
difficult to allow the resulting die-attaching paste to give a cured

mat eri al havhogbsufbiveragk doskandtas weegneenft Beocressl,iol;sithes and no
sufficient 5 adhesivity is obtained. Meanwhil e, when t he nunber - aver age

mol ecul ar wedghtatsanbiegt basth, E0@;htle conprpcrent(GiArn lkasiaghi gh
viscosity and it is inpossible to use the conponent (A) in an anount
necessary toacobiaratarsuhficbi ést aadbapiovinty haThegebar éeastclne
primary amino group in the molecule and a melting point
10 of 100 to 230°C.
According to the present invention, there is

also provided a semiconductor device produced by using

the above preferred die-attaching paste.

DETAILED DESCRIPTION OF THE INVENTION

15 According to the finding by the present
inventors, a hydrocarbon having a number-average
molecular weight of 500 to 5,000 and at least one
double bond in the molecule or its derivative, i.e. the
component (A) of the die-attaching paste of the present

20 invention can give a die-attaching paste which, when
cured, becomes a cured material having flexibility and
showing good adhesivity over a wide temperature range.
In the case of, for example, a cured material of high
crosslink density and no flexibility, a high cohesive

25 force can be obtained but it is difficult to obtain a
high adhesive force at the interface with a lead frame

or with a die. When the number-average molecular



10 nunber-average nol ecul ar wei ghts of the conponent (A) are not
preferred. The conponent (A) used in the present invention includes, for
exanpl e, vid enz7283pe rubbers such as butyl rubber, i soprereT/aRiam®ee40 |i quid
15 pol ybut adi ene and the |ike; and derivatives thereof. The derivatives

i nclude acrylic-nodified polybutadlene epoxy-nodi fi ed pol ybut adi ene, etc.
These rubbers and derlvatlves can be dgsed singly or in adm xture.

Preferred as the i nati of canpqund obt ai ned
by a reactiof<H @t 8&???@% ﬁéﬁ Iﬂiﬁ %Q%'néﬁhﬁ§cryllc
C|d/aI|phat hel ) ester nd _an axi di ol yhut adi_ene,;
polybutadlenegﬁgbgkg%agryl|éogft%ﬁefﬁ§8 e (ﬁﬂ?éﬁ %ﬁﬁ?gt®83t5r§Fhals

a 25 corbi nagign of AR ACHKlicG an FEVIAE WG araup LULLAIAING

pol ybut adi ene which 1s Tiq room enperature and "an epOX|d|zed

pol ybut adi eng+{RenymRer, r@ggq@@% lLeculary htr 0 & WO 01/77243
PCT/JPCH/O3048 6 gonponent , re erre tow?% t he 5?%£%nt invention is a

pol yst yr eme- hetueedival ue %t@m@bue PRbLAWAEd DY IR PR TRAboD _
chromat ography. In the present invention, the reactive dlluent (B) is
used for theavieseqsi npladulstmeatghti AR aved wralﬁalsl,laotox ta&ed i nproved
curability of a die attaching paste, because use of the conponent (A) alone
and no use ototpeneatrpdaenhacBr Biigas vd sdiosdiatt acki Ag ipasi@oekibilgh
viscosity and | ow workability. Preferred 10 as the conponent (B) are
conpounds hatpngseat theasbmppeent (A) in an amount necessary to

or

"obtain a sufficient adhesivity. Therefore, such
10 number-average molecular weights of the component (A)
are not preferred.

The component (A) used in the present
invention includes, for example, diene type rubbers
such as butyl rubber, isoprene rubber, liquid

15 polybutadiene and the like; and derivatives thereof.
The derivatives include acrylic-modified polybutadiene,
epoxy-modified polybutadiene, etc. These rubbers and
derivatives can be used singly or in admixture.

Preferred as the component (A) is a

20 combination of a compound obtained by a reaction
betweeﬁ a maleinized polybutadiene and a (meth)acrylic
acid/aliphatic dialcohol ester, and an epoxidized
polybutadiene; a polybutadiene having acrylic or
methacrylic group at the two terminals; or a

25 combination of an acrylic or methacrylic group-
containing polybutadiene which is liquid at room
temperature and an epoxidized polybutadiene.

The number-average molecular weight of the



acrylic or methacrylic group in the nolecule, such as alicyclic
(meth)acrylic acid ester, aliphatic (neth)acrylic acid ester, aronmatic
(meth)acwobv7a2e3 d ester and the |ike. Specific exanpl esPEr/@rujogo405
hexanedi ol di nmet hacryl ate, 1,9-nonanediol dinethacrylate,
phenoxydi et hyl ene gl ycol acrylate, lauryl acrylate, stearyl acrylate and
phenoxyet hyl nethacryl ate; however, tRe conponent (B) is not restricted

th to. There are als referably used.20 (neth)acryli.c nonqonmers havi ng at
Ieggf one fIﬁ8ppﬁgengt8@5Vnrﬁﬁ%rﬁépeiﬁlénaﬁ&edp @§§P¥pHPW§P§P€9 Fese )

compounds cag be1ysed-ShndLL oroln TG & L The anpunt of, Lhe equponent

(A) used in i hvention 1S preferab t in 25

t he total aggggﬁeg£iggeCﬁxgggggpggéﬁpﬁand t he conponent (B). Wen the

amount of t conponent an 10% by weight, the resulting

di e-attaching paste hag, kaw adheshyi tyvogRnt henamunl- g nore than 90%
by WO 01/ 77243 PCT/JP01/ 03040 7 weight, the resuFting i e-attachi ng paste

has a high Misaesttysandshasea poeblam ivaswaikkabi biutvisthiekefore, such
anounts are not preferred. The radical polynerization catalyst-(C) used 5

in the presehinpirovedt W0RkEBiNAty¢r bhidCahpasvkeanguasbill ithys oF gatialkyst
ordinarily used in radical polynerization. However, it Is preferably a
radi cal pol yireackahpopasatal petavkiechsshotis tacdecappasnti da) teéwmper at ure
of 40 to 140C when subjected to a rapid 10 heating test of placing 1 g of a
sanpl e on anand| et ppeabfhehei ngmpbatatan®) ebevasi agdtike atéapbiagur e
paste of high viscosity and low workability. Preferred
10 as the component (B) are compounds having at least one
acrylic or methacrylic group in the molecule, such as
alicyclic (meth)acrylic acid ester, aliphatic
(meth)acrylic acid ester, aromatic (meth)acrylic acid
ester and the like. Specific examples are 1,6-
15 hexanediol dimethacrylate, 1,9-nonanediol
dimethacrylate, phenoxydiethylene glycol acrylate,
lauryl acrylate, stearyl acrylate and phenoxyethyl
methacrylate; however, the component (B) is not
restricted thereto. There are also preferably used
20 (meth)acrylic monomers having at least one fluorine
atom in the molecule and diallyl phthalate. These
compounds can be used singly or in admixture.
The amount of the component (A) used in the
present invention is preferably 10 to 90% by weight in
25 the total amount of the component (A) and the component
(B) .. When the amount of the component (A) is less than

10% by weight, the resulting die-attaching paste has

low adhesivity. When the amount is more than 90% by



of the sanple at 4C/ mn to neasure the deconposition- starting tenperature.
When t he deconposition tenperature is |ess than 40C, the resulting die- 15
attachi ngv@aste4has inferior storability at room tenperabQr/@rorpben t he
deconposition tenperature is nore than 140C, the resulting die-attaching
paste requires an extrenely long curing tinme. As specific exanples of the
catal yst 20 satisfying the above deconﬂosition tenperature, there can be

per oxyncodee ARBHLE: ahil® ey e FierRE"PAED COEsuRRS Cafs ubed

't "Ds” possi br e EESHEV REF"han 3 BrolyRl et A it or o7 St roved
pol ymori zat i R OO BEFT7543 PP S PR T G5810° 3 catal yst (O) used i s

01 e component (A) and Ehe Sarpanett (A Whan e drgunt (€ Fore ¢ han

10 parts By WRi ght, pthechesthiibRgidine i abikaching RAaste hews =3 liarge
viscosity change with the 1|apse of tinme and has a problemi'n workability.

Wien the ampgng tathegstt baaiBalipgrusky wei ghidicahe resulting
di e-attaching paste has significantly reduced curability. Therefore, such
amounts are polypeeiearédn.lOHbweverpr étetisepredeusdlyl m trheipaaésent die-
attaching paste, a silane coupling agent (E) represented by the general
formula (1) betywmseigheion catalyst which shows a decomposition
temperature of 40 to 140°C when subjected to a rapid
10 heating test of placing 1 g of a sample on an
electrical heating plate and elevating the temperature
of the sample at 4°C/min to measure the decomposition-
starting temperature. When the decomposition
temperature is less than 40°C, the resulting die-
15 attaching paste has inferior storability at room
temperature. When the decomposition temperature is
more than 140°C, the resulting die-attaching paste
requires an extremely long curing time.
As specific examples of the catalyst
20 satisfying the above decomposition temperature, there
can be mentioned 1, 1l-bis(tert-butylperoxy)-2-
methylcylochexane, tert-butyl peroxyneodecanocate and
dicumyl peroxide. These compounds can be used singly,
or in admixture of two or more kinds for controlled
25 curability. It is possible to further add a
polymerization inhibitor for improved storability of a

die-attaching paste.

The amount of the radical polymerization



resulting die-attaching paste can show remarkably inproved adhesivity. In
the general formula (1), Rl is 15 an al koxy group having 1 to 10 carbon
atons; R3O 81/21243 al kyl group having 1 to 10 carbon at ons; PET/IR014R040i nt eger
of 1 to 3 which determ nes the nunber of carbon atons of the al koxy
group(s), and can control the reactivity between silane coupling agent and
resin or 20 filler; mis an integer of 8 to 5, V\ith 3 bei ng preferred for

availability il ane oupI ent. anc integer of 1to

10, with 2 of a%‘%ei ng Cér eufseerdre porren%vraietfJl iq- ]ty of SLPcahr gif}f ane

coupl i ng age e f a[ggi ey ent (E) are

shown bel ow, %l&%}e? I{[ﬁleo‘%?él ane g{)up%i%ng aogfgett | s n t?gest ricted

thereto. WO A P Q34 OCI—I% tnd a 20-Si ---
Q%{E:né %%%t C(H Ekel NS CH20 Oé(—BaCHB CHBCHZO @%@3

f CH2~ -S 4- DCH3 |
CHSCH2G- Si - - ifs %EH%@ t‘ihafn @'dZ)paﬂtsSkayOQé% LR(CH2) 77
2(CH2) 7CH3 CH3(CH2) 70-Si - (CH2~---5 "4 ( CH23- SI-O(CH?CH3 (CH2) 70

Q(CH2) 7CH3  Eheaamawdt pofstehehowmpenantirdE)viksesbitsy Hefmfabimd .t to 10
parts by weight per 100 parts by weight of the total of the conponent (A)
and the comapert ofBtimdhamd hasanpynodlien €ss wdrdadd 13k ypar tWwhen
the amount is less than 0.1 part by weight, the
resulting die-attaching paste has significantly reduced
curability. Therefore, such amounts are not preferred.
10 It is preferred to use, in the present die-
attaching paste, a silane coupling agent (E)
represented by the general formula (1) because the
resulting die-attaching paste can show remarkably
improved adhesivity. In the general formula (1), R, is
15 an alkoxy group having 1 to 10 carbon atoms; R, is an
alkyl group having 1 to 10 carbon atqms; a is an
integer of 1 to 3 which determines the number of carbon
atoms of the alkoxy group(s), and can control the
reactivity between silane coupling agent and resin or
20 filler; m is an integer of 1 to 5, with 3 being
preferred for availability of such a silane coupling
agent; and n is an integer of 1 to 10, with 2 or 4
being preferred for availability of such a silane
coupling agent. Specific examples of the silane
25 coupling agent (E) are shown below; however, the silane

coupling agent (E) is not restricted thereto.



5 by weight, no sufficient inprovenent in adhesivity is obtained. An
anmount of nore than 10 parts by weight results in reduced curing rate.

Ther ef or ayosuti43 anounts are not preferred. As the fill erPCDypuga@oi n t he
present 10 invention, there can be nentioned, for exanple, electrically
conductive fillers such as silver powder, gold powder, nickel powder,
copper powder and the like; and |nsuI§t|ng fillers such as al um num
nitride, calciumcarbonate, silica, alumna and the |like. A 15 preferred
conductive filler is gilver powder and a preferred insulating filler is
silica. WO 01/77243 BERGRA/ 03040 10 The anount @CH@H@. |ler used is not
critical but is 20/t 0 ‘95% by tyof lthe total die- attachi ng
paste. Wien the aﬁiﬁ?ﬁHg@ éé-f Ab%'cgkh Sit@eHalhksi on strength
obt ai ned tends to be | ow. 5 Wen thé ampunt rd than 95% by wei ght, the
resul ting di e-attachfChtsd3 R e has a high vrscosrtyCEW$CH§nds to show | ow
wor kabi lity. Therefore, such anbunts are not preferred The silver powder
is used for inpartin H1BLE tpctrical conduct|V|ty g}F ntains ionic
inmpurities (e.g. ha o@en jons and al kali netal 2M'&an anount  of

preferably not no ;Qé_pq?p ge_s _1%% gg__ | in the form of
flake, tree brancﬁ 36?‘ﬁere or \ Ph2 % ng E’I gq#éﬁé@er of the

silver powder 15 dlffe endi ng upon t he reqU|r ﬁ &LFCOSIty of the
di e-attaching paste to b@ ai ned; however, a pref'é@rt'éd average particle
dianeter is generally 2 to
CH3(0H2)7? (P(CH2)7CH3
—ai—{ \ { AN
CH3(CH,);0 Sir ( CH, /3 S; \ CH» /3 Slr—O(CHz)yCHg
CH3(CH2)70 O(CH>)7CH3

The amount of the component (E) used is
preferably 0.01 to 10 parts by weight per 100 parts by
weight of the total of the component (A) and the
component (B). When the amount is less than 0.01 part

5 by weight, no sufficient improvement in adhesivity is
obtained. An amount of more than 10 parts by weight
results in reduced curing rate. Therefore, such
amounts are not preferred.

As the filler (D) used in the present

10 invention, there can be mentioned, for example,
electrically conductive fillers such as silver powder,
gold powder, nickel powder, copper powder and the like;
and insulating fillers such as aluminum nitride,
calcium carbonate, silica, alumina and the like. A

15 preferred conductive filler is silver bowder and a

preferred insulating filler is silica.



10 pmand a preferred maxi num particle dianeter is generally 50 pm or

| ess. When the average particle 20 dianmeter is less then 2 m the resulting
di e- att asv@ng772past e has a high viscosity. Wen t he aver aBeT/pRMiBEH0e
diameter is nore than 10 m the resulting die- attaching paste gives rise
to resin bleeding during coating or curing. Therefore, such average
particle 25 dianeters are not preferreHQ When the maxi num particle

dianeter is nore than g | ygqi of eedl e t akes | ace, when t he
resul ting die-attachi ng a?t“i?%inls{ g’f;?c&? %'31 &5H ﬂe’snélecft hdr&tor e, such
a maxi mum pagt.i.cl. [ 17243 / JRQL/ 03040 . di ter is .not.
preferred. | %Dhiltsl%’o siegfl]egagéyuge%cgo r%(gie"t %rye wgflgi]]t} eﬂf:t' eIRPtéao]arcbee silver

powder and aaftitg h'?i. ! %rst%()WdWh‘enI S a?r!o %tp(?LssSil%lses Ft%a >S5 R rBth ure of
di P e si a

silver powders o rent forns. Ica as an insu Ingtiller

preferably  18soReayenRoadpdiclich & tdlcalRhehrth shdd 2hdl &l dd1d o frexi mim
50 Wen t he

particle dianmetér of pmor | ess. average particle dianeter is

less thansl RRent REe bAsUht 1§ Hcscalthachiong PRSteilas a dHgh viscosity. 10
Wien the average particle dianeter is nore than 20 pm the resulting

di e-att achi ngepastengi ¥ee-&it$@ chQ nigt pad t ebheedianth g ivig ERAtH G curing.
Therefore, such average particle diameters are not preferred. \Wen the
nmaxi num par t tehdsdicanmshew ilowmmoe kiavdn 15§ .pmThelreggireg Budf amdieed e takes
pl ace when the resulting die- attaching paste is coated using a dispenser;
t herefore, suehnatmaxedemrpear.ticle diameter is not preferred. It is
possible to use a mxture of relatively coarse
The silver powder is used for imparting
10 electrical conductivity and contains ionic impurities
(e.g. halogen ions and alkali metal ions) in an amount
of preferably not more than 10 ppm. The silver powder
is used in the form of flake, tree branch, sphere or
the like. The particle diameter of the silver powder
15 differs depending upon the required viscosity of the
die-attaching paste to be obtained; however, a
preferred average particle diameter is generally 2 to
10 pm and a preferred maximum particle diameter is
generally 50 um or less. When the average particle
20 diameter is less then 2 pm, the resulting die-attaching
paste has a high viscosity. When the average particle
diameter is more than 10 um, the resulting die-
attaching paste gives rise to resin bleeding during
coating or curing. Therefore, such average particle
25 diameters are not preferred. When the maximum particle
diameter i1s more than 50 pum, plugging of a needle takes

place when the resulting die-attaching paste is coated

using a dispenser; therefore, such a maximum particle



silica and fine silica. It is also possible to use a 20 m xture of silicas
of different forns. Preferably, there is contained, as a part of the
filler, avobvam#3 one kind of netal elenent selected fronPCT/apPni/oaoioal t,

ni ckel, copper and zinc, in an anount of 0.01 to 10% by wei ght based on

t he d|e 25 attaching paste. This is because netal elements such as iron,
cobalt, nickel, copper, zinc and the | ke pronote the resin reaction of

t he present i.e chin past e and can .al l.ow t he to have good
curability. aﬁ%}%% %@'F/ % fg Wre Pt q@rﬁ)&ﬂ € tthe net al

el enent used_j; s th t nt ended eff ect f curlng
pronotion is i) 'Ecléll?%egtf \a7\lV1req Veor%%ﬁ:}tg%lrgs%mﬂsrlgq{éharpo f%); b Ge\;\& ©the

resul ting di gsattac 'o%eQaSt %tsqg%l%$h%%§fﬁrbq% & £hanoe q‘%l}{t%%

tenperature wth the lapse of tine such anmount's are n

preferred. EHQV@Q0§%W@%&%Iogl@q&q%§e%&nygng§ed as individual particles
or inthe formof an alloy. To the die-attaching paste of the present 10

i nventionscan be addedrhas sneGessalky anddehistilees riflGh 18%r Phele GOHR) | NY
agent, antifoam ng agent, surfactant, elastoner, curing accelerator and

the 1ike. Ashhbeaebae&e@erpa&heteecaﬂa@kekﬁfahﬂw_bﬁ>2u5¢ﬂ1@n@VQ&@genated
pol ybut adi ene having a nunber 15 average nol ecul ar wei ght of 500 to 4, 000.
Addi tion of mbakimuml pstraded ewas afretied tod iSOCym @rsilgsf.i camen ré@duction in
el asti c nodul us. When the nunber-average nolecul ar weight of the el astoner
i s | ess thanase@agmrorasiifitilei diemedguctisod eiss dlhast ilc mmodulhes i s obt ai ned.

resulting die-attaching paste has a high viscosity.

10 When the average particle diameter is more than 20 pm,
the resulting die-attaching paste gives rise to resin
bleeding during coating or curing. Therefore, such
average particle diameters are not preferred. When the
maximum particle diameter is more than 50 pm, plugging

15 of a needle takes place when the resulting die-
attaching paste is coated using a dispenser; therefore,
such a maximum particle diameter is not preferred. It
is possible to use a mixture of relatively coarse
silica and fine silica. It is also possible to use a

20 mixture of silicas of different forms.

Preferably, there is contained, as a part of
the filler, at least one kind of metal element selected
from iron, cobalt, nickel, copper and zinc, in an
amount of 0.01 to 10% by weight based on the die-

25 attaching paste. This is because metal elements such
as iron, cobalt, nickel, copper, zinc and the like
promote the resin reaction of the present die-attaching

paste and can allow the paste to have good curability.



20 When the nunber-average nol ecul ar weight is nore than 4,000, the
resulting die-attaching paste nmay have increased viscosity and reduced
adhesi vi twWo oflties®f ore, such nunber-average nol ecul ar wei BOT/IPE80400t
preferred. 25 Specific exanples of the elastoner are a hydrogenated

pol ybut adi ene (BI-2000, a product of Ni ppon Soda Co., Ltd.) and
acrylic-nodified hydrogenated pol ybut at# ene ( TEAI - 1000, a product of WO

01/ 77243 PCT[JP01/03040 1 i ppon Sod ., Ltd.). The anount of the
hydr ogenat ed{’qéSPyEgFa&f“@Hé‘% Ggle%%ies“ﬁt e nf t“%?efb 1FartSS oy hadt ght per
100 parts b ight of the total .of the component jA) and 5 the conponent
(B). WWen thé‘ fodnfYi ¥SLGLE 7 fign 1t ed’ﬁg%%éﬁg W& ficient

reduction in gbﬁg&&gnnggub%§éi5% 'btﬁb% dthéna %RPnEF%I§EE%$ﬁ han 20 parts

by weight results i'n reduced worKab y and cur ore, such

amount s are nek Bielenkad, 10cPrelantodan;te U Aedd 4ol (O 15 2

conpound having a t Oone primary am™no group | e and a

mel ting pei ntoef 1408t @ 288GgeAddl ool t@pkhia® e@Maynd aecalefat es the
curing reaction of the preséent die-attaching paste because the am no group

15 accel erates theedecorpesirbiren @@@@tbﬁbuaksaa&%dh%%lgﬂéﬁéﬁnébqr- Fur t her,
the addition increases the cohesive force of the cured material of the

present di eThtt abbivagmpaalle edberntbe magr benylsegr agp indtiprHiesent in the
paste, because the amino group reacts with the 20 carbonyl group.
particles or in the form of an alloy.
To the die-attaching paste of the present

10 invention can be added, as necessary, additives such as
other coupling agent, antifoaming agent, surfactant,
elastomer, curing accelerator and the like.

As the elastomer, there can preferably be
used a hydrogenated polybutadiene having a number-

15 average molecular weight of 500 to 4,000. Addition of
this elastomer was found to incur a significant
reduction in elastic modulus. When the number-average
molecular weight of the elastomer is less than 500, no
sufficient reduction in elastic modulus is obtained.

20 When the number-average molecular weight is more than
4,000, the resulting die-attaching paste may have
increased viscosity and reduced adhesivity. Therefore,
such number-average molecular weights are not
preferred.

25 Specific examples of the elastomer are a
hydrogenated polybutadiene (BI-2000, a product of

Nippon Soda Co., Ltd.) and acrylic-modified

hydrogenated polybutadiene (TEAI-1000, a product of



A nmelting point of |lower than 100C is not preferred because the above
reaction proceeds during the production or storage of the present

di e- att asvdng772past e and a viscosity increase is incurredPCRIPEIOBIMG 25
poi nt of higher than 230C is not preferred, either, because the curing
accelerator (G remains as a solid at_a high probability even during the
curing of the present die-attaching p%%te and no intended effect is WO

01/ 77243 PCT. PO%/O%O%% 14 OQ%%%qed. As specific exanples of the curing
t

accel erator éf? Chers cgﬁ'be i'oned di cyandi am de, isophthalic acid

di hydr azi de, adipic ac&%edgﬁ%g% Zk%e*ﬁfi?ﬁ?%%ﬁ!e?h%ﬁﬂkgxgéﬁ%%%ﬁﬁgﬁgrbon

di hydrazi de and 5 dodecane ic acid can be

used Singly @il ;GOBRLERLILRN O e &Y PR W%-iﬁmg g, of L he

curing accelerator usSed is by “wei ght parts by

vei ght of thartatal ebibyhe ¢eMRerReRLtEA) ANEHNE HRRRAENt A()BLngl0 Wien
the anobunt is less than 0.3 part by weight, the intended effect cannot be

obt ai ned suf thei eshbynebens)thewarpurhe Smting tikan k3 Rakhs 1bywei ght,
the resulting die-attaching paste contains a solid content in'too |large
an anmount, abg¢ wedghed wer kalfifliictiynits rkbluictduir a6 elherefomeduaweh anmounts
are not preferred. The die-attaching paste of the present invention is
produced, foriserbipliegdhy pneameiung oifndiovieddhlanmiie piaalts, bneadighg t he -
prem x using a three-roll mll or the |like, and subjecting the kneaded 20
materi al to degussengnumgdiicedcWomkabd lditdemnico cprredddde ty -seni conduct or

devi ce
Therefore, such amounts are not preferred.

10 Preferred as the curing accelerator (G) is a
compound having at least one primary amino group in the
molecule and a melting point of 100 to 230°C. Addition
of this compound accelerates the curing reaction of the
present die-attaching paste because the amino group

15 accelerates the decomposition reaction of a radical
initiator. Further, the addition increases the
cohesive force of the cured material of the present
die-attaching paste when the carbonyl group is present
in the paste, because the amino group reacts with the

20 carbonyl group.

A melting point of lower than 100°C is not
preferred because the above reaction proceeds during
the production or storage of the present die-attaching
paste and a viscosity increase is incurred. A melting

25 point of higher than 230°C is not preferred, either,
.because the curing accelerator (G) remains as a solid
at a high probability even during the curing of the

present die-attaching paste and no intended effect is



using the present die-attaching paste, a known net hod

can be used. BEST

MODE FOR CARRYI NG QUT THE | NVENTI ON 25 The present invention is

speci fi caV0y1/772u3 ustr at ed bel ow by way of Exanples and
Exanpl es. WO 01/ 77243 PCT/JPOLl/ 03040 15 Exanples 1-15
Exanmples 1-3 I n Exanples the foll ow ng, conponents were

CoPQERIB(1/03@&10
and Conparative
m xed in the

proportions shown in Table 1; each of the resulting mxtures was kneaded

using a three:

Ll mll; 5
obtai n vari08§£§?8?§}ta@ﬁiﬁ&eﬁégPéé?X

and _.each kneaded 3§t rial was degassed to
ﬁffeq‘r 0T maitc &5 df %ach

d o ULachi ngchasLeaere (BYal Uated accondl OO e cfolautng et ods. The

results of t éva 0 own in

Acryli c-nodifi t adi.ana . r-aver : I
1000, M 10080HBC At 28y et BT e B e
Epoxy-modi f i edppeh ¥bHtadi gR8 HRUREL, aehagde @.hg,qr%%g
1, 000, E-1000- a product Oof Ni ppon Petrochem Ca

st Te 20

lar .wej ght: about
ety

Pol ybut adbengoha¥kngdf BeEhhagby i yaraupdat.  rhe stwe ch@oiintdl $an be

(number - aver age nol ecul ar wei ght: about 3,000, BAC 45

Csaka Organi as€hesinglyl 6d. ikt dopbicarponentt Ry baump

LA, a product of Shin-Nakanura Chem cal Co., Ltd.),
The amount of the curing acceler

, a product of 20
lreaqriyldat.e (NK Ester

ator used 1is

0.3 to 10 parts by weight per 100 parts by weight of

the total of the component (A) and the component (B).

10 When the amount is less than 0.3 part by w
intended effect cannot be obtained suffici
the amount is mofe than 10 parts by weight
resulting die-attaching paste contains a s
in too large an amount, and reduced workab

15 incurred. Therefore, such amounts are not

The die-attaching paste of the p

eight, the
ently. When
, the

olid content
ility is
preferred.

resent

invention is produced, for example, by premixing

individual materials, kneading the premix
three-roll mill or the like, and subjectin
20 material to degassing under vacuum.
In order to produce a semiconduc
using the present die-attaching paste, a k

can be used.

BEST MODE FOR CARRYING OUT THE INVENTION
25 The present invention is specifi
illustrated below by way of Examples and C

Examples.

using a

g the kneaded

tor device

nown method

cally

omparative



Tri fl uoroet

Chem cal Co.

Dai so Co.wo
per oxi de (d
D, a produc
Bis(3-triet
Uni car Conp
di aneter:

hyl methacrylate (Light Ester M3F, a 25 product of Kyoeisha

, Ltd.), D allyl o-phthalate (Daiso Dap Mononer, a product of
nt/@72y3 Conponent (C) WO 01/ 77243 PCT/ JP01/ 0304RCT/IB)1DBENy |
econposition tenperature in rapid heating test: 126C, Percunyl
t of N ppon Gls and Fats q?., Ltd.) Component (E) 5
hoxysiIyIpropyI)tetrasUIfaﬁ% (A-1289, a product of N ppon

a iALted) 1 =Fi.l | e E i.l_ver. _powder (average particle
ﬁ%ﬁﬁ ﬁbg q 15 a%d %o%?%ra%%%%_%%&X%%f% ?g%{

3 XImum particle diameter: Crushed silica

(average particle di amgtegy 3ples 1@ngggﬁ@&%iﬁ%@H&&%@%gQ’ﬁe%% gm, Copper

powder (ave

rage particle dianeter: ast rogenate

pol ybut adi eng; &BH- 2000heapRbpeeti ool shawhi RROFa8Ada 100 o5 dif dp) é%ging

accel er at or

(G Dicyandi am de (reagent, nelting point: 209.5C) upling

agent . Al koxgsullanag(KBMc4@3E, wa spkaduekdotsShign=Etsie 23 sFheriqal; Co.,
Ltd.) In Conparative Exanples, a part of the conponents used in Exanpl es,

or that pbu

Conpoundi ng

10

15

20

25

sahbeehohl aneadedmaberrabhs wesedegadsas ¢omp@wadinng material s.
was nmade in the proportions shown in Table
various die-attaching pastes. The performances of each
die-attaching paste were evaluated according to the
following methods. The results of the evaluation are
shown in Table 1.
Component (A)
Acrylic-modified polybutadiene (number-average
molecular weight: about 1,000, MM-1000-80, a
product of Nippon Petrochemical Co., Ltd.),
Epoxy-modified polybutadiene (number-average
molecular weight: about 1,000, E-~1000-8, a
product of Nippon Petrochemical Co., Ltd.),
Polybutadiene having (meth)acrylic group at
the two terminals (number-average molecular
weight: about 3,000, BAC-45, a product of
Osaka Organic Chemical Ind. Ltd.)
Component (B)
Lauryl acrylate (NK Ester LA, a product of
Shin-Nakamura Chemical Co., Ltd.),
Trifluoroethyl methacrylate (Light Ester M-3F, a
product of Kyoeisha Chemical Co., Ltd.),
Diallyl o-phthalate (Daiso Dap Monomer, a product
of Daiso Co., Ltd.),

Component (C)



25 2, and then kneadi ng and degassing were carried out in the sanme manner
as in Exanples, to obtain die-attaching pastes. The perfornmances of each
di e-attacvdng7paste were eval uated according to the follpgi/mepiesedods and
WO 01/ 77243 PCT/JP01/03040 17 the results are shown in Table 2. Diglycidyl
bi sphenol A type epoxy resin obtained y reaction of bisphenol A and

epi chl orohydrin (epoxy equivalent: , liquid at room5 tenperature,

her ei naft er abbr eyi. at ed 1t 0 bIS S I et her_  (epoxy

equi val ent: 185, by greVnaP @b 2 e&tegos&%&é@)%e%ﬁ ﬁ%ﬁﬁgend6blac

resin. (hydroxyl I 0 " ftoani 85 after

abbreviated to PN?gbxg ﬁ%%th% tégﬁ"hygﬁogy IE%ﬁ:y daZo%e e ole 2PHZ,

a product of Shikgku cal 0 o] Ev atyi on of perfornances 15
ok Nggg% @ﬁsC%a FLkOB). %ltla 2 :

(1) Viscosity Measure S rpmat 25C usihg an type visconeter (3
cone). (2) Et@ﬁgbﬁeﬁgdgtys A test piece of | Oxl50x0.1 mmwas produced 20
(curing conditions: 175C and 30 mnutes). The test piece was subjected to

a tensil estest tOBﬁ_TgQ-SUE:@létth@!@'Ldty&@'r@@gWﬂ%t@:ﬁrs\é@f@lh%St(}\J—QQ@@h 100 mm
test speed: 1 mimn, test tenperature: and an elastic nodul us was
det er mi ned fron1tbeprbdhbaloZSng@dheUhioErthempthElelted)
Filler (D)
Flaky silver powder (average particle diameter:
3 um, maximum particle diameter: 20 um),
10 Crushed silica (average particle diameter: 3 um,
maximum particle diameter: 16 um),
Copper powder (average particle diameter: 1 um)
Elastomer
Hydrogenated polybutadiene (BI-2000, a product of
15 Nippon Soda Co., Ltd.)
Curing accelerator (G)
Dicyandiamide (reagent, melting point: 209.5°C)
Coupling agent
Alkoxysilane (KBM-403E, a product of Shin-Etsu
20 Chemical Co., Ltd.)

In Comparative Examples, a part of the
components used in Examples, or that plus the following
materials were used as compounding materials.
Compounding was made in the proportions shown in Table

25 2, and then kneading and degassing were carried out in
the same manner as in Examples, to obtain die-attaching
pastes. The performances of each die-attaching paste

were evaluated according to the following methods and



(3) Adhesion strength A 6x6 mmsilicon chip was nounted on a copper frane
usi ng an obtai ned paste. The resulting material WO 01/ 77243 PCT/ JPOL/ 03040
18 was pve@ed7ums a hot plate of 200C for 30 seconds and BOT/SBUGAES to give
rise to curing of the paste. Then, hot die shear strength at 260C was
measured using an automatic adhesion J}rength tester. 5 (4) Sol der

cracki ng resi stance A copper lead fra and a silicon chip (6x6 nm were

bonded usi ng+aR ghtaijned a@ee-%%%g(f}inn%aqﬁ & and curing of the paste was

made on a hot plate at 200C fo seconds.” Then, the resulting package

was 10 encapsul at gd gty N eNGARSMICAL NGy exaly (UKot Flfs /026,

product of Sum tono Bakelite Conpany Limted) "to pr ce an encapsul ated

package (QFP,  14x%20%2aQtMdh o%%i%@%@@ll at ethdPagkags Mashyibjected to a

noi sture absorption treatnment for 192 hours in an 15 atnosphere of 60C and
60% rel ative hum diebpxgne@duienleng :ansloR nefdow taweatdgmnt (260C, 10

seconds, three tinmes of reflow), after which the nunber of sanples having
i nternal 6&racks wasmgexaaitneed , bhezednadnalr abhgernmatican tandbiwa used as a
yardstick of solder 20 cracking resistance. The total nunber of the sanples
used for testing easx§),WO 01/ 77243 PCT/JPOL/ 03040 19 Ln Ln Ln Ln NN O
61 OT$ C) eroo 0 a)
Cresyl glycidyl ether (epoxy equivalent: 185,
hereinafter abbreviated to CGE),
Phenolic novolac resin. (hydroxyl equivalent:
10 104, softening point: 85°C, hereinafter
abbreviated to PN),
2-Phenyl-4, 5-dihydroxymethylimidazole (Curezole
2PHZ, a product of Shikoku Chemicals Corporation)
Evaluation of performances
15 (1) Viscosity
Measured at 2.5 rpm at 25°C using an E type
viscometer (3° cone).
(2) EBElastic modulus
A test piece of 10x150x0.1 mm was produced
20 (curing conditions: 175°C and 30 minutes). The test
piece Qas subjected to a tensile test to measure a
load-displacement curve (test length: 100 mm, test
speed: 1 mm/min, test temperature: 25°C), and an
elastic modulus was determined from the initial
25 gradient of the curve.
(3) Adhesion strength

A 6x6 mm silicon chip was mounted on a copper

frame using an obtained paste. The resulting material
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was placed on a hot plate of 200°C for 30 seconds and

60 seconds to give rise to curing of the paste. Then,
hot die shear strength at 260°C was measured using an
automatic adhesion strength tester.
(4) Solder cracking resistance

A copper lead frame and a silicon chip (6x6
mm) were bonded using an obtained die-attaching paste,
and curing of the paste was made on a hot plate at
200°C for 60 seconds. Then, the resulting package was
encapsulated with an encapsulating material (Sumikon
EME-7026, a product of Sumitomo Bakelite Company
Limited) to produce an encapsulated package (QFP,
14x20x2.0 mm). The encapsulated package was subjected
to a moisture absorption treatment for 192 hours in an
atmosphere of 60°C and 60% relative humidity and then
to an IR reflow treatment (260°C, 10 seconds, three
times of reflow), after which the number of samples
having internal cracks was examined by sectional
observation and was used as a yardstick of solder
cracking resistance. The total number of the samples

used for testing was 8.
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attaching pastes of the present invention, as compared
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with those of Comparative Examples, are superior in
solder cracking resistance. Therefore, a semiconductor
5 device superior in reliability can be produced by using

the die-attaching paste of the present invention.

INDUSTRIAL APPLICABILITY
The die-attaching paste of the present
invention can be used as an adhesive for bonding of a
10 semiconductor chip and a lead frame, in the
semiconductor industry. By using the present die-
attaching paste, it is possible to produce a
semiconductor device superior in productivity, cost and

properties, etc.



wU 044 00 v a W 01/77243 PCT/JP01/03040 22 As clear from Table 1
and Table 2, the die- attaching pastes of the present invention, as

conpar ed wowt/h2shose of Conparative Exanpl es, are superi oPCT/aP0189304der
cracking resistance. Therefore, a sem conductor 5 device superior in
reliability can be produced by using %?e di e-attachi ng paste of the
present invention. | NDUSTRI AL APPLI CABrLITY The die-attaching paste of the
present invention can be used as a“cﬁﬂfﬁﬁi ve for bonding of a 10

sem conductor chip and a lead frane, 1n the sem conductor industry. By

using the pragsent die- p@t&i?ecmt&%oqﬁ%}dge,pagté RS DRy T QUGS &
sem conduct or device superior in productivity, cost and properties, etc.
WO 01/ 77243 RGHpHARH{33040 23 CLAIMS 1. A die-attaching paste conprising

as essential conponents: (A) a hydrocarbon having a nunber-average 5
mol ecul ar wei ght ofa)50Q tHy 0 b rdvireasd el sdond in the

nol ecule, or its derivative, (B) a reactive diluent, (C) a radical
pol yneri zat i awleatdlapstweiapt (D)500 fid 1%8rQ00 and at least one
double bond in the molecule, or its derivative,
(B) a reactive diluent,
(C) a radical polymerization catalyst, and
(D) a filler.
10 2. A die-attaching paste according to Claim 1,
wherein the component (A), i.e. the hydrocarbon having
a number-average molecular weight of 500 to 5,000 and
at least one double bond in the molecule or its
derivative is a combination of a compound obtained by a
15 reaction between a maleinized polybutadiene and a
(meth)acrylic acid/aliphatic dialcohol ester, and an
epoxidized polybutadiene.
3. A die-attaching paste according to Claim 1,
wherein the component (A), i.e. the hydrocarbon having
20 a number-average molecular weight of 500 to 5,000 and
at leaét one double bond in the molecule or its
derivative is a polybutadiene having acrylic or
methacrylic group at the two terminals.
4. ' A die-attaching paste according to Claim 1,
25 wherein the component (A), i.e. the hydrocarbon having
a number-average molecular weight of 500 to 5,000 and
~at least one double bond in the molecule or its

derivative is a combination of an acrylic or



10 2. A die-attaching paste according to Caim1, wherein the conponent
(A), i.e. the hydrocarbon having a nunber-average nol ecul ar wei ght of 500
to 5,000 ve@d1/7283 | east one doubl e bond in the nol ecul e orPCT/IPWMBI4Gat i ve i S
a conbination of a conpound obtained by a 15 reaction between a mal ei ni zed
pol ybut adi ene and a (neth)acrylic acid/aliphatic dialcohol ester, and an
epoxi di zed pol ybut adi ene. 3. A die-attdéhing paste according to Claim i1,

wherein the conmponent. (A), i.e. the hydrocarbaon hayjng 20 a nunber-average
nol ecul ar \Aeinbanrq%‘aocfryéd‘d: t%r%l,fb_ﬁf”%ﬂﬂr}gd}gl%%&ob% HDI B Hehdt$n t he

nol ecul e or i t.s deyivative i.s a polybutadi ene having. acrylic or
net hacrylic &rl&}%dz’ata ﬁeo%m\/\ot%mé)rer%%%qrse. azfl.(ffrbieeq%ﬁ %&ﬁ'ﬁ%g past e accordi ng

to Claimil, ]]c%ﬁ rej. e conponent (A), i.e. the hydrocarbon having a
nunber - aver age %@@3%*% ght of 500 to 5,000 and at |east one double

bond in the mplecul e ory idis - dardvatiive comhi nat | f~an ylic or WO
01/ 77243 PCT/ JP01/ 03040 24 net haacrlyq%ecd aasrtgeup-con{%ﬂrﬁo nncgoop%#gyhbr@%’di ene

which is i Quicetln ROGMAIRGRA Yria ML b ePOXidlidathonel whutag) ene. 5. A

di e-attachi ng paste according to Claim1l, wherein the reactive dil uent
(B) is a compauneéasaviong aairyigasio O @16 OlgrRidhacg! Wh& group in the

nol ecule. 6. A die-attaching paste according to Caim1l, wherein the
reactive di |l meitecdBe.is a (nmeth)acrylic 10 nononer having at | east one
fluorine atomin the
6. A die-attaching paste according to Claim 1,
wherein the reactive diluent (B) is a (meth)acrylic

10 monomer having at least one fluorine atom in the
molecule.

7. A die-attaching paste according to Claim 1,
wherein the reactive diluent (B) is diallyl phthalate.
8. A die-attaching paste according to Claim 1,

15 wherein a part of the filler (D) is at least one metal
element selected from iron, cobalt, nickel, copper and
zinc.

9. A die-attaching paste according to Claim 1,
further comprising:

20 (B) a silane coupling agent represented by the

following general formula (1):

(R1)a (R1)a
Ssi~f CHz}—(-sHCHQ}—— si{ D
(R2)s-a m n " (Ro)aa

wherein R, is an alkoxy group having 1 to 10 carbon
atoms, R, is an alkyl group having 1 to 10 carbon atoms,

a is an integer of 1 to 3, m is an integer of 1 to 5,



nol ecule. 7. A die-attaching paste according to Claim1, wherein the
reactive diluent (B) is diallyl phthalate. 8. A die-attaching paste
accordi ngvoo1/Ci2zai m 1, 15 wherein a part of the filler (D)PCHJBII/OB@ASt One
nmetal elenment selected fromiron, cobalt, nickel, copper and zinc. 9. A
di e-attachi ng paste according to aiml, further conprising: 20 (E) a
sil ane coupling agent represented by the followi ng general formula (1):
(R)a (Ri)a i Si-(. CH4 - -] ), Sid (1) (R2)3-a mn (R2)3-a wherein
RL is an al kd%§ ﬂrgﬁpaﬁav‘rpﬁﬁgfrt (%’Jgszé &&r g8 atons, R2 is an alkyl group
having 1 to carbon ataons, is.an integer of 1.to 3, i.S_an integer of
1to 5 WO 051[$77243 P /%61%%6&%‘”?5%&%% aic§05#31nr?t gﬁeﬁl&flmlqt'o 10. 10.
A di e-attachi t ing to Caiml, further conprising: a

hydr ogenat edkggFggﬁt gaﬁé%ggﬁg\gi'ng a nunber- 5 average nol ecul ar wei ght of

500 to 4,000. 11. A di8'ﬁgHQBBEHQt%%S%ﬁﬁ?ﬁ%&%@&%%et%agi bnﬁlhun&%&Lher

conprising: (G a curing accelerator I's a conpoun having at | east
one prinmapy apkPRgEr ABPeLN1kRewERLBEULe 5B@ apdsagmel ting point of 100 to

230C. 12. A sem conductor device produced by using the die-attaching paste
as set forthiin O aima. die-attaching paste according to Claim 1,
further comprising:
(G) a curing accelerator which is a compound
having at least one primary amino group in the molecule
10 and a melting point of 100 to 230°C.

12. A semiconductor device produced by using the

die-attaching paste as set forth in Claim 1.



