WO 02/ 31018 PCT/JP01/00314 1 DESCRI PTION Dl E- ATTACH NG PASTE AND

SEM CONDUCTOR DEVI CE TECHNI CAL FI ELD The present invention relates to a
resin paevexsmesi for attachi ng sem conductor chips such BeT/JP0T00318l or the
like to a nmetal frame or the |like. 5 BACKGROUND ART Om ng to the striking
grow h of electronics industry in recent years, there have been devel oped
transistors, I1Cs, LSIs and ULSIs in thts order; the degree of circuit

integration in these chips has se . ég ﬁggrp i ncrease; the nass
production of the chips has bec %% T ; as a result, sem conductor

Pow o i ncr ease wol RABMT TS LG Paubeansrant roNEERIoR iy En of the

sem conduct or products has 15 becone an inportant issue. Conventionally,
sem con- ductor products were generally produced by bonding a chip to a
conductor (e.g. a netal frane) by Au-Si eutectic alloying and then sealing
the resulting material by hernetic seal. Resin seal was devel oped, 20 in
pl ace of therhefiRethe $€Rtp for the reasons of workability in nass
production and cost, and it is now under general use. In connection

therewi th, bonding by Trel geesentr esivenpashertiaeesdie- at rashing paste) has
WO 02/ 31018 PCT/JP01/00314 2 cone to be enployed in the nounting, as an
i nproved nepasttotustherAy- Sttavheatyi sealiktoydngtor chips such as

IC, LSI or the like to a metal frame or the like.

5 BACKGROUND ART
Oowing to the striking growth of electronics

industry in recent years, there have been developed
transistors, ICs, LSIs and ULSIs in this order; the
degree of circuit integration in these chips has seen a

10 sharp increase; the mass production of the chips has
become possible; as a result, semiconductor products
using the chips have come to be used widely. In this
connection, how to increase workability and reduce cost
in mass production of the semiconductor products has

15 become an important issue. Conventionally, semicon-
ductor products were generally produced by bonding a
chip to a conductor (e.g. a metal frame) by Au-Si
eutectic alloying and then sealing the resulting
material by hermetic seal. Resin seal was developed,

20 in place of the hermetic seal, for the reasons of
workability in mass production and cost, and it is now
under general use. In connection therewith, bonding by

solder or resin paste (il.e. die-attaching paste) has



However, the bonding by solder is said to have problens in | ow
reliability, easy staining of chip 5 electrodes, etc. and its use is
restrict adoow3whs ps of power transistor and power |C, reqRCT/iPg/ohiigh
thermal conductivity. In contrast, the bond by die-attaching paste is
superior to the bond by solder, in work- ability, reliability, etc. and the
demand for-die 10 attaching paste is i4creasing rapidly. In connection with
t he nmovenent of integra- tion degree of ICs or the like to higher density,
chips have B i bR reBRIPYEY 1B bRe NouRkiReG: 228, IATOYE@ ot her hand,
copper franme has cone to be used for 15 cost reduction, in place of the 42
al | oy frame B2 gPT colRe Hreh GRECGLEGNILHRPYHRSL | ead frame. When a chip

of I1Cs or the |ike having a sizg of. about 4 to 5 X.4 to.5 mmor |arger
i s heat-bonded to a c&%ﬁ%?v?Fa h,Long g B&t%%}5%}a+?o§?ﬁ%,tﬂomever, t he

chi p cause gk 20,51\ 0r; Ya{ Baorepndy L vty e deloripr ) edoI G properti es

ow ng to the difference 1n er mal ~expansi coe cre the chip

and the cgp eéﬁiégev%?ggt§2i§%%i $tPOFED9; éQP%%:}IEOeJh&é éﬁjfgg%‘f’se

silicon or the |i a materia or ¢ ., has a erna

expansi on cogdwér €F£mdiotoBXand- Bbwlraid, t Reqh PRING! he¥RapsiARatoef ficient
of the 42 alloy franme is 8X10-6/0C but that o? the “copper franme is as

| arge as 20XddhdBid@ivity or den ¢on¥¥x 9L/ 3404 Sob¥d/ By0d1 8038 dacBing | evi at e
this problem it is considered to use bonding by die-attaching paste in

pl ace of bonshsige bis AsuSerient ecttheabbdndilbyg. sdh@era tomverk+ onal epoxy
(thermo- ability, reliability, etc. and the demand for die-
10 attaching paste is increasing rapidly.

In connection with the movement of integra-
tion degree of ICs or the like to higher density, chips
have become increasingly larger in recent years. On
the other hand, copper frame has come to be used for

15 cost reduction, in place of the 42 alloy frame of high
cost which was a conventional lead frame. When a chip
of ICs or the like having a size of about 4 to 5 mm X 4
to 5 mm or larger is heat-bonded to a copper frame by
Au-Si eutectic alloying, however, the chip cause crack-

20 ing or warpage and invite deteriorated IC properties
owing to the difference in thermal expansion coeffi-
cient between the chip and the copper frame, and this
is posing a problem.

This is because silicon or the like which is

25 a material for chip, has a thermal expansion coeffi-
cient of 3X107°/°C and the thermal expansion coefficient

of the 42 alloy frame is 8X10°°/°C but that of the

copper frame is as large as 20X107°/°C. 1In order to



setting resin)-based paste is used as the die-attaching 5 paste, however,

it is cured three-dinensionally and therefore its cured product has a high
el astic moo/s®18 as a result, the strain appearing betwerar/apiiposad

copper franme cannot be absorbed. Wien there is used an epoxy resin capable
of 10 giving a cured product of |ow crosslinking density, for exanple, an
epoxy resin containing a | arge anount df an epoxy nononer, a cured product

fol I ' d be, obt ai ned, but _it. dhesi qr h
Furthor . an SFEPRA o cpbEs PESPRohastE Pgrobridater, *95eRRaoouAERm xed.
ith [ ke Tl . gl . _high ' It |LtLng i
Stringiness B the tHiEEniRb BaakACInobIRaB BRoBRTunts: BY Hbrkdn 1 1y,
Addi t i f E o Qf 3 ' kabilit
fesul ts i n gencraran oroyente. YRSy forohighEonaR, cbBRY (EetRRaD! 1LY

| nconvent enceet £ g °rds en) L¥EBLAECPEsTEIPs And0Q0280LA. a1B- A 2001 Y150 and
JP- A- 2000-80151) regarding resin pastes conprising a trifunctiona

gl yci dyl agi ngastr@s BOW&Yeresit asdcare@achiue-dihdfBionaY{hahhese pastes,
however, the sem conductor package 25 obtained has a | ow nbi sture

resistance, whenefbee ftyctdybanpneduypehepoxyhighi elastlibenpasieshas a
high chlorine content. WO 02/31018 PCT/JP01/ 00314 4 DI SCLOSURE OF THE

| NVENTI ON Thes obj eesubt, t hrepstsanh appeatring bstweenpchipdend

di e-attachi ng paste which has a sufficient hot adhesion strength and gi ves
a cured prodeepref fuvams eansetcbepdbsosbednd t hereby, causes no chip

cracki ng
When there is used an epoxy resin capable of

10 giving a cured product of low crosslinking density, for
example, an epoxy resin containing a large amount of an
epoxy monomer, a cured product of low elastic modulus
can be obtained but it has a low adhesion strength.
Further, an ordinary epoxy resin has a high viscosity

15 and, when mixed with an inorganic filler, gives too
high a viscosity, resulting in stringiness at the time
of dispensing and consequent low workability. Addition
of a large amount of a solvent thereto for improved
workability results in generation of voids. 1In order

20 to solve such an inconvenience, there are inventions
(JP-A-2000-80149, JP-A-2000-80150 and JP-A-2000-80151)
regarding resin pastes comprising a trifunctional
glycidylamine type epoxy resin and a reactive diluent.
With these pastes, however, the semiconductor package

25 obtained has a low moisture resistance, when the
glycidylamine type epoxy resin in the paste has a high

chlorine content.



or warpage and resultantly no property deterioration of 1C or the |ike
even when used for bonding of a large chip (e.g. IC to copper frame or
the |i kewanzi3mwing ch is rapidly-curable, and generates noP@DiIRM/0AB4The
present invention lies in a die-attaching paste conprising, as essenti al
components: (A) a liquid epoxy resin conprising (al) an epoxy resin
represented by the follow ng general #ornmula (1), containing chlorine in
an amount of 500 15 ppmor |ess and having a viscosity of 5,000 nPas or

| ess at 25C. DOSCLOBURRE) O® THEWANVENEIRNI s an al kyl group having 1 to 3
carbon atons or -H, and (a2) an epoxy group-containing reactive diluent
contai ning chlorine i nTher ahgect of 3be pp@ﬁ@ﬂtZQnN6§§l§ﬁdlﬁa@Png a
viscosity of 1,000 nPas or |ess, the ight ratio of ;) (a2) being 40:60
to 90: 10, (BpravpHenal désmpstachiag @@55@ WOASH DRE ahyYtdA Ileé’rtoups in the
nmol ecul e, WO 02/31018 PCT/JPOl/O 314 5.(C a late t curin (D) an

i m dazol e cohpbupghegign FEFGQH GPGaHF&eﬁlPIEPr Bredy %h ﬁﬁﬁhts of

bar t o by et GRS ChRamBUs G 3 Ghla HETBPY e fae B 6 SRV BB 100"
or warpage and resultantly no property deterioration of
IC or the like even when used for bonding of a large
chip (e.g. IC) to copper frame or the like, and which
is rapidly-curable, and generates no void.
10 The present invention lies in a die-attaching
paste comprising, as essential components:

(A) a liquid epoxy resin comprising (al) an
epoxy resin represented by the following general
formula (1), containing chlorine in an amount of 500

15 ppm or less and having a viscosity of 5,000 mPa-s or

less at 25°C:
O//“\\<<:L
N g
| \
R m\w¢¢J 'i::;;;<:l
(0]

wherein R is an alkyl group having 1 to 3 carbon atoms

or -H, and (a2) an epoxy group-containing reactive
diluent containing chlorine in an amount of 300 ppm or
20 less and having a viscosity of 1,000 mPa‘'s or less, the
weight ratio of (al):(a2) being 40:60 to 90:10,
(B) a phenol compound having at least two

hydroxyl groups in the molecule,



parts by weight of the conponent (A), and the anount of the conponent (E)
is 25 to 900 parts by weight per 100 parts by weight of the total of the
conponentveO (2310180 (B), (C) and (D). The present inventi oRCTiRHE/083180 iNn a
sem con- ductor device produced by using the above die-attaching paste.
DETAI LED DESCRI PTI ON OF -THE | NVENTI ON 15 The |iquid epoxy resin (A) used in
the present invention conprises an epdxy resin (al) represented by the

general formula (1) an n_epo group-contai ning reactive diluent (a2), -
and the weight ratio g??(al¥?€é§} ?§r§69669?6t90:10. The epoxy resin 20

(al) represented by th eneral .formula (1) hag a__chlorine content of 500
ppmor |ess. A chlorinngc%ﬂtéﬂfda?gﬂ%rSé?ﬁaﬂnéooaﬁgnlis not preferred

because the resin pas pr od i RQ an epoxy resin shows a | ow
noi sture resi stance mhgﬁ)uégdyﬁﬁgggééﬁig%gfgg’ductor package. The epoxy

resin (al) reReLSEnt €lHebimotifesI6RELRL éeﬁgyhén£%)ﬁ%??a?gzgﬁﬁaL&§3§,3lolg

nol ecul ar wei ghts; however, an epoxy resih whic

PCT/ JP01/903d4e b vo®! EGUbélfthgh‘&zeﬁQHtiSO'.SQHbdsabanQUbE'eﬁB@gﬁﬁure’ i's
preferred. The epoxy resin (al) needs to have a viscosity of 5,000 nmPas or

| ess at 25C émd)nmI$letoSlanﬁaﬁt@tByO&ei@Ety\Dféﬁpébi:iVeiLg,C?é’ﬁoyvdi ng of the
5 present die-attaching paste and the workability of the paste conpounded.

The epoxy grpaptsdny aveigbtrefictheecdnporant (AP) andbehai gamcuntt bft he
epoxy resin (al) represented
the component (E) is 25 to 900 parts by weight per 100
parts by weight of the total of the components (a),
10 (B), (C) and (D).
The present invention lies also in a semicon-

ductor device produced by using the above die-attaching

paste.

DETAILED DESCRIPTION OF THE INVENTION

15 The liquid epoxy resin (A) used in the
present invention comprises an epoxy resin (al)
represented by the general formula (1) and an epoxy
group-containing reactive diluent (a2), and the weight
ratio of (al):(a2) is 40:60 to 90:10. The epoxy resin

20 (al) represented by the general formula (1) has a
chlorine content of 500 ppm or less. A chlorine
content of more than 500 ppm is not preferred because
the resin paste produced using such an epoxy resin
shows a low moisture resistance when used in a semicon-

25 ductor package. The epoxy resin (al) represented by
the general formula (1) can have various molecular

weights; however, an epoxy resin which has a small



by the general fornula (1) is required to have a 10 chlorine content of 300
ppmor |ess and a viscosity of 1,000 nPas or |ess at 25C. A chlorine
content of¥oomewes t han 300 ppmis not referred because thePe®3IPI/00pASt €
produced using such a reactive diluent shows a |ow noisture resistance
when used in a sem conductor 15 package. A viscosity of nore than 1,000
nmPas is not preferred fromthe standpoint of the workability of the paste

conpounded. l.es of .t react.i ve .dil.uent a2) .are n-hutyl gl ycidyl

et We)r , gl ycfngél%%glétagr w@flg%eragﬁcijts gc‘iqd‘,l Ak e‘g?é”%ﬁed@,eréat %e gl yci dyl
20 et her, | cid et her. esyl alycidyl. ether and _ butyl phenyl

gl yci dyl e!to g-r%}feﬁgijee?é c#r?ﬁofr?c?@fyc%esb%l %‘s%l)d ns‘%ﬁigﬁ Q:Oorhqu’? “nbi nati on of
[Wo or ITOr € vhisadsi cfn® 2 Gitfo hitld @ Yr YR LREY SRS Ik diflye T Presented by

the general fornmula”(1) and the epoxy group-contai'ning reactive dil uent

(a2) is 60: 4@ah@p3Antd. Memd R iRANHOR P drf’cﬁ%i/‘@f cﬁqeuent (a2)

is nmore than 40% by weight, the resin paste obtained gi'ves a | ow adhesion

strengt hs wheestehe WOOX-FHEHE ICHaRAL/ARBYhe LdHRANtiIIQN J1S dress t han
10% by weight, the resin paste obtained has a high viscosity and | ow
wor kabi | i t y pasttieecemposndadch proportions are not preferred. In the present
i nvention, other epoxy resins 5 may be used together with the |Iiquid epoxy
resin (A) preferabl yThe apoxyogrioupsicomtadedinyg radisthiyweraightenaf the
total epoxy resins. The other epoxy resin which nmay be m xed with the
liquid epoxyalesite bAR) mixslduddsh ther epoaypiresial i(@Hat imepaE®entessi ns such
as poly by the general formula (1) is required to have a
10 chlorine content of 300 ppm or less and a viscosity of
1,000 mPa-s or less at 25°C. A chlorine content of
more than 300 ppm is not referred because the resin
paste produced using such a reactive diluent shows a
low moisture resistance when used in a semiconductor
15 package. A viscosity of more than 1,000 mPa-s is not
preferred from the standpoint of the workability of the
paste compounded. Examples of the reactive diluent
(a2) are n-butyl glycidyl ether, glycidyl ester of
versatic acid, styrene oxide, ethylhexyl glycidyl
20 ether, phenyl glycidyl ether, cresyl glycidyl ether and
butylphenyl glycidyl ether. These compounds can be
used singly or in combination of two or more kinds.
The weight ratio of the epoxy resin (al)
represented by the general formula (1) and the epoxy
25 group-containing reactive diluent (a2) is 60:40 to
90:10. When the proportion of the reactive diluent

(a2) is more than 40% by weight, the resin paste

obtained gives a low adhesion strength; when the



10 glycidyl ether (obtained by a reaction between (a) bisphenol A,

bi sphenol F, phenolic novolac, cresol novolac or the like and (b)

epi chl or g dz/sr)g but ane- diol diglycidyl ether, neopentybPgryeloositgl yci dyl
ether and the like; heterocyclic epoxy resins such as 15 diglycidyl
hydantoin and the |ike; and alicyclic epoxy resins such as

vi nyl cycl ohexene di oxi de, dicyclo- penfladi ene di oxide, alicyclic diepoxy
adi pate and the like. O these conpounds, one kind or a conbination of
two or nore BIEPOXEdebdsudess Xhaphd OghdyowedaRfourtdq Bjeside®asta he
present inventiqgn functions as a,curin%iagent for epox%?resins. The

phenol conpo@kdadBrdidés ian hilgh prssasityneart ilay weakd i!“llttlYé nol ecul e,
i ve 25 11 se TS TATSEE iy FHSETH S8R R B dI s B “honpound are.
bi sphenol A; bi sphenol _F; .hi sphenol .S;. _tetr.anmethyl.bi sphenaol A .
'{Ne)t (r)zza;rgtlgyl biPspheggljt{ goﬁi ttg}ei' z?rFee[. Sr%ﬂtbilélﬁlﬁéﬂ:&ons; Jcﬁ}hegfdreﬁoﬁﬁf d%esﬂﬁs Ft her ;
r zZ Q“ﬁ o F yghenol ;
m hydr oxy?SSpﬁne%}i)l%;e p-%eydggtgb@e&gér%%&tg{(p ggﬁ; e@%%r?e’&h%%%ﬁe@ | ; ethyl
| denebi spheng); U o IRRIR TR RROG 308 by weignt of
cycl ohexylid ﬁgggg%ﬂg'oﬁ’ SLeno I ¢ novol ac resin§15 obt&?ggﬁ' y f%acting a

nonohydri ¢ phapolt di&19.- eI Hes i oS AheDlothd e e oxiridl frorldehyde in a
di lute aqueous solution under strong acidity; precondensates obtained in

a reaction befareeie npnahy dfith phenaliAndl gpdx wedimongl) alodhdds (e. g.
acrolein or glyoxal) 10 under acidity; and precondensates obtained in a
for example, aliphatic epoxy resins such as poly-

10 glycidyl ether (obtained by a reaction between (a)
bisphenol A, bisphenol F, phenolic novolac, cresol
novolac or the like and (b) epichlorohydrin), butane-
diol diglycidyl ether, neopentylglycol diglycidyl ether
and the like; heterocyclic epoxy resins such as

15 diglycidyl hydantoin and the like; and alicyclic epoxy
resins such as vinylcyclohexene dioxide, dicyclo-
pentadiene dioxide, alicyclic diepoxy adipate and the
like. Of these compounds, one kind or a combination of
two or more kinds can be used.

20 The phenol compound (B) used in the present
invention functions as a curing agent for epoxy resins.
The phenol compound (B) used in the present invention
has, in the molecule, two or more active hydroxyl
groups capable of reacting with epoxy group to give

25 rise to crosslinking. Examples of such a phenol
compound are bisphenol A; bisphenol F; bisphenol S;
tetramethylbisphenol A; tetramethylbisphenol F;

tetramethylbisphenol S; dihydroxydiphenyl ether;



reacti on between pol yhydric phenol (e.g. resorcin, catechol or

hydr oqui none) and fornal dehyde under acidity. These conpounds nay be used
singly owon23mdsi xture. 15 The phenol conpound (B) is usedr/ippianianount

of 1 to 10 parts by weight per 100 parts by weight of the liquid epoxy
resin (A). Wien the amount of the phenol conpound (B) is less than 1 part
by weight, neither sufficient adhesiv@8ty nor |ow stress is 20 obtai ned;
when the amount is nore than 10 parts by weight, neither sufficient heat
resi stance rbihyindiybenzopheniinsi oty roxyphenel; BHRYSFO¥¥- such anounts
are not preferred. The latent curing agent (C) used in the 25 present

i nventi on fmmﬁHQ%m;Eﬁb%ﬁ%Q#YPEP%@%htb%Eﬁe%®%kyteFéﬁm%EhYl?lP@%%?¥ons as
such at high te eratures but _does not function sp at r00£1 $€$§rature

Exayples/of ek 3 l%ﬂﬁiﬁ@ﬂemﬂi?h¥¥52%¥%l@%?%5%§ (methyiph 131018

PCT/ JP01/ 00314 d d dod [

Schdddlhydré%Y%%f%ﬁ%i%hifﬁ#?is%€$%°lg?ﬂ@%? fﬁgﬁoﬁogﬁﬁﬁﬁégiéieaC|do seanote
t h

5 (5 1o tecbtatiey bk Ser P Ed FURORRAYRESe FhERet LCei 8" BhpE¥ he phenol

conmpound (B), é%% qy{Kggigngi hel+ ROk orf: ???éﬁgs siﬁegg?glhﬁeobtalned.

Furt her, S|nce i cu i ng agent a smal l er equival ent than

the phenol é&ﬁuti@@ &ﬂ@@%n§€r8ﬁ§ 9&1&b€y gﬁfécéﬁdéﬁgaﬂééh the

conmpound (B) an give a resin paste of not so high viscosity. Furthernore,

since the agemta{fdd in a reaction between monohydric phenol and
polyfunctional aldehyde (e.g. acrolein or glyoxal)

10 under acidity; and precondensates obtained in a
reaction between polyhydric phenol (e.g. resorcin,
catechol or hydroquinone) and formaldehyde under
acidity. These compoﬁnds may be used singly or in
admixture.

15 The phenol compound (B) is used in an amount
of 1 to 10 parts by weight per 100 parts by weight of
the liquid epoxy resin (A). When the amount of the
phenol compound (B) is less than 1 part by weight,
neither sufficient adhesivity nor low stress is

20 obtained; when the amount is more than 10 parts by
weight, neither sufficient heat resistance nor suffi-
cient adhesivity is obtained; therefore, such amounts
are not preferred.

The latent curing agent (C) used in the

25 present invention functions as a curing agent for epoxy

resins. It functions as such at high temperatures but

does not function so at room temperature. Examples of

the latent curing agent (C) are carboxylic acid



has latent curability, a resin paste of excellent storage stability can be
obt ai ned. The latent curing agent (C) is used in an anmount of 0.5 to 5
parts by i@ omgioght per 100 parts by weight of the |liquid roDIROL/PESI N (A).
When the anobunt of the latent curing agent (C) is less than 0.5 part by
wei ght, a |ow hot adhesion strength is obtained; when the anmount is nore
than 5 parts by weight, a sufficient Pow stress is not 20 obt ai ned:

t her ef or e, sngyggggg?gsa%gcﬂo%Sgég&ﬁg&g%béglggﬁgﬁhggég!e compound (D) used

in the present rnvention~is a €l low ing the

ol Past e, BbdbBenBigsgRl g MRGHXAR A MBI AR CUAY |1 LY. Bxamples of

the i m dazol e conpoun inary i as

2‘”Ethy|i”idaiﬁ&@raz%aéﬁhﬁngkgﬁéﬁbgyh%gﬁﬁﬁ@ﬁ%&ﬁ%ﬁ%&%ﬁf’n%'Q%%Pyl_4_

met hyl i m dazol e; 2-phenyl =4- ydr oxymnme azole,

2- phenyl - 4, 51 dkbydaayy eREpRhThdagel.e, Wen02h31848 RET /cﬁEq}{gogg_Je‘ht 10
2- Cl1H23-i m dazol e and the |like; and conpounds obtained by adding thereto

triazine or ksqcianusba,aegdcbﬁFarEBgh@thshﬁéﬁgéuiﬁﬁgiHbt%a_%-ﬁsing
2,4-di am no-6-{2- nethylimdazole-(1)}-ethyl-s-triazine or its 5
i socyanuri c eoilg abduphendiiesempompdunas ,can remaukatlys higherohdtn
adm xture of two or nore kinds. The im dazole conpound (D) is used in an
anount of 0.8dhesi¢0 paresgbh wei ghtapeedl00Fpatherhy simicghtthef the [iquid
epoxy resin &A). Wien the anount of the 10 im dazol e compound (D) is |ess
than 0.5 partabgihefyRing apentafcd dasabi smpyler equivedenti nhanesi n paste
is insufficient; when the amount is nore than 10 parts by
the phenol compound (B), the combined use of the agent
10 (C) with the compound (B) can give a resin paste of not
so high viscosity. Furthermore, since the agent (C)
has latent curability, a resin paste of excellent
storage stability can be obtained. The latent curing
agent (C) is used in an amount of 0.5 to 5 parts by
15 weight per 100 parts by weight of the liquid epoxy
resin (A). When the amount of the latent curing agent
(C) is less than 0.5 part by weight, a low hot adhesion
strength is obtained; when the amount is more than 5
parts by weight, a sufficient low stress is not
20 obtained; therefore, such amounts are not preferred.
The imidazole compound (D) used in the
present invention is an essential component for allow-
ing the resin paste of the present invention to have
rapid curability. Examples of the imidazole compound
25 (D) are ordinary imidazoles such as 2-methylimidazole,
2-ethylimidazole, 2-phenylimidazole, 2-phenyl-4-
methylimidazole, 2-phenyl-4-methyl~5-hydroxymethyl-

imidazole, 2-phenyl-4,5-dihydroxymethylimidazole,



wei ght, the resulting resin paste shows no nore inprovenent in rapid
curability and may show reduced 15 storage stability; therefore, such
anounts aveonato1s preferred. The inorganic filler (E) usedpcniehi®opmesent

i nvention includes a silver powder, a silica filler, etc. The silver
powder is used for higher electrical 20 conductivity, and contains ionic
i mpurities (e.g. halogen ions and alkBdi netal ions) preferably in an
amount of 10 ppmor less. The particle shape of the silver powder can be
fl aky, resindu€,Heptigridadols and the kbikahaphreonpeunisrmhicaained the
silver powder used 25 differ dependi ng upon the required viscosity of the
resin paste pyoadddag hbRaedo, taridiziad 1of, iSeSyansdge addst tiadl e di aneter
is preferably 2 to 10 mand the  _nmaxi num particle dianeter is preferably
about 50 m %gésﬁsféfgag@rﬁmmyme-ﬁr 1% 43594 N10% 425 use a nixture

of arelatively cqQars si_l ver. po r .and a fine silver powder. It is also
possible to H@%hg' iSqtld Ii~adNd S hardme §HMd§F£ of different

particle shapes. 5 The sili.ca fj u ' e Mo\ |on has an
aver age p§rt rECs y&nélr]fétceraédea f dtdél C%‘ Elﬁnl%aér?g c%cﬁx’?r{é%% mr}t r%npeyrﬁét ﬁ'{c%elecp di anmet er
of 50 mor | . .t hi A ' [ 6 |l e han 1 m the
resul ting re%ﬁ%g&gz\pgnﬁgls%ﬂ%ﬁ Vi ggfbg“fdy?n\?men 1 J’t %‘av?ﬁla%e particle

dianeter is nyfigaRar 2duHdind @) rEsWddddd i hinlAsite FRaUsSs desin flow
during its <coating or curing and resultant bl eeding; therefore, such

average partilQ @ Ftapherfe it Br Wef ¢dh by weight of the

liguid epoxy resin (A). When the amount of the

10 imidazole compound (D) is less than 0.5 part by weight,
the rapid curability of the resulting resin paste is
insufficient; when the amount is more than 10 parts by
weight, the resulting resin paste shows no more
improvement in rapid curability and may show reduced

15 storage stability; therefore, such amounts are not
preferred.

The inorganic filler (E) used in the present
invention includes a silver powder, a silica filler,
etc. The silver powder is used for higher electrical

20 conductivity, and contains ionic impurities (e.g.
halogen ions and alkali metal ions) preferably in an
amount of 10 ppm or less. The particle shape of the
silver powder can be flaky, resinous, spherical or the
like. The particle diameters of the silver powder used

25 differ depending upon the required viscosity of the
resin paste produced; however, ordinarily, the average
particle diameter is preferably 2 to 10 um and the

maximum particle diameter is preferably about 50 um.



When the maxi mum particle dianeter is nore than 50 m 15 the outlet of a
needl e i s plugged when the resulting resin paste is coated using a
di spensewoOmmkiony) i npossi ble the | ong continuous use of porRJPE®dIE. It s
possible to use a mxture of a relatively coarse silica filler and a fine
silica filler. It is also 20 possible to use an appropriate m xture of
silica fillers of different particle ldhapes. An inorganic filler other
than the silver power and the silica filler nmay be used in order to inpart
a required [toper ppssiblehscamsent ofixthze pdr gared atiiviedy CPAr§Sed is 25
to 900 parts by weight per 100 parts by weight of the total of the
conponents (ALlveB) powdpranad( B) finges idNerapeWAeL-s dsd st RdiF°25 parts by
wei ght, the WO 02/31018 PCT/JP01/00314 , 12 cyred product, of the resulting
resin paste RR§SABLesHOr USice MY RPPFORTIALEITHEERES O4 SHloi5drti es and has
a | ow adhesi on stren%%h under shear. anmount is nore than 900

e

\\h t
parts by wei §RWISERe @ﬁ&nFeﬁaﬁtlgﬁ%é§$§Pﬁ§§ a high viscosity and | ow
wor kabi I'i t5y. The resin Sts%.l(lfclat lﬁ.le.re?s%%tedi rl\ﬁe[yhieorfzf@éntcont ain, as
g ag

necessary,” additives su as’silané coupl- 1Tng agent, titanate coupling

agent. pi grenty YGorails ooy bt 1941 A TaloesS A anicAnd the T ke

as long 10 as the properties of the resin paste required for intended
appl i cation ahe ;RQl P 3la" ngﬁﬂtﬁ%lfé RashR el e S geer iIdsenti on can
y prem

be produced, "tor exanpl e, Xi ng individual conponents, kneading the
prem x usi ngwidnhh@@ ®ldrad¥d lparticle diameter is less than 1 um,

the resulting resin paste has a high viscosity; when

10 the average particle diameter is more than 20 um, the
resulting resin paste causes resin flow during its
coating or curing and resultant bleeding; therefore,
such average particle diameters are not preferred.
When the maximum particle diameter is more than 50 um,

15 the outlet of a needle is plugged when the resulting
resin paste is coated using a dispenser, making
impossible the long continuous use of the needle. It
is possible to use a mixture of a relatively coarse
silica filler and a fine silica filler. It is also

20 possible to use an appropriate mixture of silica
fillers of different particle shapes. An inorganic
filler other than the silver power and the silica
filler may be used in order to impart a required
property.

25 The amount of the inorganic filler (E) used
is 25 to 900 parts by weight per 100 parts by weight of
the total of the components (A), (B), (C) and (D).

When the amount is less than 25 parts by weight, the



15 or the like to forma paste, and degassing the paste under vacuum The
sem conduct or device of the present invention can be produced by using the
di e- at t achd ng31opast e of the present invention and furtherPOyJREINS4t he
conventional ordinary nmethod. 20 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
Next, the present invention is specifi éally descri bed by way of Exanples.
In the Exanples t he proportlons of nponents are shown by parts by

i gh Ex | 0.25 Th
oot TARRLES drofu e 08 R e X AR S a8 s Hol e cocrorl
|1 b 0 1018
RCT! 3P0/ ooBut e iETeft by | %iﬁﬁgéééﬁiuﬂﬁéﬁﬁn%éi”a?gé%m%% adfagdiold
and then neagu &g :I&'ieé’i@ﬂeééféﬁ?@ C\Qﬁéé?gsﬁéa£he wﬁehl QWé“SmHEBJEOdS

Conponents used 5 Epoxy resin of general formula (1) (epoxy resin -1):

viscosity -£%(K5&éﬁfﬁant9®@|?§ft9rb GWe£€Ht?nthe ﬂQQumEﬂhgePééineqU'V3|ent
= 220 Epoxy resin of general formula (1) (epoxy resin- 1

Vi scosi tys = ga mRasa hojhlvibtesivg as@nient wsrRaPippay.epoxy equival ent
= 235 Epoxy resin of general formula (1) (ELM 100 produced by Sunmtono
Chemical Co., Ltd., R EBh&€HB¢sidSpasteosityhe gréSénhPasyenviah mhayori ne
content = 3,000 ppm epoxy equivalent = 250
contain, as necessary, additives such as silane coupl-
ing agent, titanate coupling agent, pigment, dye, anti-
foaming agent, surfactant, solvent and the like as long
10 as the properties of the resin paste required for
intended application are not impaired.
The resin paste of the present invention can
be produced, for example, by premixing individual
components, kneading the premix using a three-roll mill
15 or the like to form a paste, and degassing the paste
under vacuum. The semiconductor device of the present
invention can be produced by using the die-attaching

paste of the present invention and further by using the

conventional ordinary method.

20 BEST MODE FOR CARRYING OUT THE INVENTION
Next, the present invention is specifically
described by way of Examples. In the Examples, the
proportions of components are shown by parts by weight.
Examples to 9 and Comparative Examples to 10
25 The compoﬁents shown in Tables 1 and 2 were
compounded and kneaded using a three-roll mill to

obtain various resin pastes. Each resin paste was



Epoxy resin of general formula (1) (E-630 produced by Shell Japan Ltd.,

R

= -H): viscosity = 8,000 nPas, total chlorine 20 content = 800 ppm epoxy

equi val em062/2008 Bi sphenol A type epoxy resin (BPA): viBCDIPtpo3149, 000

nPas, epoxy equivalent 185 Bisphenol F type epoxy resin (BPF): 25

Vi scosity

t - butyl phenyl

(B): Silver

powder

= 5,000 nPas, epoxy equivalent 170 Reactive diluent (a2):
dy =

gl ycidyl ether viscosi

y Si & aving p

to 50 gm ang,afopyRGadetRaaLicl e 10 diameter of 3 mSilica filler:
having”an average particle diameter of 5 mand the maxi num

silica fil
particle

di anet er of @ngbgénﬁgtﬁggg used for evaluation of properties
Vi scosity The viscosity of each resin paste was

5

10

15

20

25

| er

Epoxy resin of general formula (1) (epoxy resin
al-1lj):

viscosity = 2,000 mPa‘s, total chlorine

content = 400 ppm, epoxy equivalent = 220
Epoxy resin of general formula (1) (epoxy resin-
al-2):

viscosity = 4,000 mPa's, total chlorine

content = 350 ppm, epoxy equivalent = 235
Epoxy resin of general formula (1) (ELM-100 produced
by Sumitomo Chemical Co., Ltd., R = CH,):

viscosity = 4,000 mPa's, total chlorine

content = 3,000 ppm, epoxy equivalent = 250
Epoxy resin of general formula (1) (E-630 produced by
Shell Japan Ltd., R = -H):

viscosity = 8,000 mPa-s, total chlorine

content = 800 ppm, epoxy equivalent = 280
Bisphenol A type epoxy resin (BPA):

viscosity = 9,000 mPa‘s, epoxy equivalent

= 185A
Bisphenol F type epoxy resin (BPF):

viscosity = 5,000 mPa‘'s, epoxy equivalent

= 170 .
Reactive diluent (a2): t-butylphenyl glycidyl ether

viscosity = 400 mPa‘'s, total chlorine content

a

400 nPas, total chlorine content

1, 51010 SRR 4y s SR Bl
2-preny - 52 gk v SOt DYLLIL sz s LORAVEE) o agroan ¢ 111l

cl'e |aneters of 0.1

F



measured using an E type visconeter (3 cone) at 25C at 2.5 rpm 20

El astic nodulus A resin paste was coated on a Teflon sheet by 10 nm w dt h,
about 15omy®myt h and 100 Rmt hi ckness. The coated sherCTARE/0pd1aced in
an oven of 170C for 30 mnutes to give rise to curing of the paste. Then,
the 25 resulting filmpeeled fromthe Teflon sheet was subjected to a
tensile test at a test |length of 100 mh and a pulling rate of 1 mimn to
obtain a stress- straip §¥Ev§ nEl astic modul us was cal culated fromthe WO
02/ 31018 PCT/JP01/ 00314 Hltial gradi ent of the curve. Adhesi on

strength A szpﬁghéil&Sﬂg°ﬁﬁﬁp&§§§5BEFE§§§°9nFa copper frame using a resin

paste. The resulting materia inan oven of 170C for 30

mnutes to gsveatbf€ ch@ify’ hgenel (Ehe BasYBnallfRgediBpghear strength was
measured using an adhesion stiength tester at 25C and 250C. Warpage

anount 10 A 6X1ﬁXB§BOMB1ebhpﬁﬁﬂdCMbp:M@Spﬁﬁﬂ§ledrﬁ@tﬁyl¢9Pﬁ?Her§UE of 200
gmin thickness using a resin paste. The resulting naterial was allowed to
stand at 5170C for 30 minutes to gi ve mesayllom¢daz6yeof 2bhEHZpast e. Then,
t he war page of the chip was neasured 15 using a surface roughness tester
(test |ength® Igonghnic Kbildeur ¢E)esi stance A sinul ated chip obtained by
formng alumnum wrings on a silicon chip was nounted on a copper frane
Silver powder: a flaky silver powder having
particle diameters of 0.1 to
50 um and an average particle
10 diameter of 3 um
Silica filler: a silica filler having an
average particle diameter of 5
um and the maximum particle
diameter of 20 um
15 Methods used for evaluation of properties
® Viscosity
The viscosity of each resin paste was
measured using an E type viscometer (3° cone) at 25°C
at 2.5 rpm.
20 e Elastic modulus
A resin paste was coated on a Teflon sheet by
10 mm width, about 150 mm length and 100 um thickness.
The coated sheet was placed in an oven of 170°C for 30
minutes to give rise to curing of the paste. Then, the
25 resulting film peeled from the Teflon sheet was
subjected to a tensile test at a test iength of 100 mm

and a pulling rate of 1 mm/min to obtain a stress-

strain curve. Elastic modulus was calculated from the



of a 16-pin DI P (dual inline package) using a resin .20 paste. The
resulting material was placed in an oven of 170C for 30 mnutes to give
rise to ovwoongoes the paste. Then, gold w re bondi ng waspcooeiuovsd. Ther e-
after, transfer nolding was conducted using an epoxy nol di ng conmpound,
EME- 6300H produced by Sumitonmpo 25 Bak?%ite Conmpany Limted, under the
conditions of 170C and 2 m nutes, folTowed by post-curing under the

condi tions OL%%€§§16§9?§1Q89r§f gﬁg égé#%ting package was treated in a

pressure coo unde e condirtrons 2/ 31018 PCT/JP01/ 00314 16 of

125C, 2.5 atin p@nds POR LPHPESqcfC examine its circuit defective (% . Pot
life A resin paste was al#omgg to stand in a 5 thernostat of 25C and

neasured fof the nunbes ok flaup siidH WhiH%d AR Wn (DG gasLe becare
at least 1.2 tinmes the initial viscosity. Total chlorine conte About 1

g of an epoxyramésitisiAg &CLEsbhepystd) WehghedsuntandORatbrihaskani th flat
bottom Then, zeolite and 25 m of n-butylcarbitol were added in this

order. Th® rplatédninnantovenvas bheatedfop Bosmohueestbe gposyrriesin. After
natural cooling, 25 mM of a 1 N aqueous potassium hydroxi de sol uti on was
added. The 1toresuingngfnthkeupasthas rEhénxediéoshé@rnthueagthi whs heati ng.
The m xture was allowed to cool for about 1 hour. The flask contents were
transf err ed PeR¥UEed bedkey , annadheeiohaskréengtbeteatenashedsWet Andbout 50
m  of glaciaésgggtic acid and the washings were trans

* Warpage amount
10 A 6X15X0.3 mm silicon chip was mounted on a
copper frame of 200 um in thickness using a resin
paste. The resulting material was allowed to stand at
170°C for 30 minutes to give rise to curing of the
paste. Then, the warpage of the chip was measured
15 using a surface roughness tester (test length: 13 mm).
* Moisture resistance
A simulated chip obtained by forming aluminum
wirings on a silicon chip was mounted on a copper frame
of a 16-pin DIP (dual inline package) using a resin
.20 paste. The resulting material was placed in an oven of
170°C for 30 minutes to give rise to curing of the
paste. Then, gold wire bonding was conducted. There-
after, transfer molding was conducted using an epoxy
molding compound, EME-6300H produced by Sumitomo
25 Bakelite Company Limited, under the conditions of 170°C
and 2 minutes, followed by post-curing under the
conditions of 175°C and 4 hours. The resulting package

was treated in a pressure cooker under the conditions



20 ferred into the beaker. Then, potentionetric titration was conducted
using a 0.01 N aqueous silver nitrate solution. A blank test was al so
conduct eav@ n2/stee8 sane nanner. The total chlorine cont ent PCVIRhi®OBEPOXY
resin was determined fromthe follow ng equation. 25 Total chlorine (wt.%
_ [ {0.01 Xf X (V-V') XAW/ (WK1000) ] 00 f: strength of 0.01 N aqueous
silver nitrate solution WO 02/31018 /JP01/ 00314 17 V. volunme (m) of

0.01 N aqueog shkver Q[%rg%gi %%hu%b%nh %%% i@oak%kgﬁb%néfor t he epoxy

resin V : volume (nf)~6 aqueous siver &ution used in
titration fog;pbank GesbcpiVe WBhght of the epoxy resin AW 35.46 The

results of evaluation of properti'fes are shown in Table 1 and Table 2. WD
02/ 31018 PCTAJPEL/ 09844 18 NOt+*1 NDOOOOLf~ CA. . rl1 GQOOCOO 00
00 NOOO d'~ Or-1 NA Ln LnLr) Lf) OODOOI0O 00 NOC1L t- Lf) O LnLn IO

NOr-I O-V MLn A hDr@sOnOp@s@el fvhsNalllo@@d0t® stand in a

5 thermostat of 25°C and measured for the number of days
in which the viscosity of the paste became at least 1.2
times the initial viscosity.
® Total chlorine content

About 1 g of an epoxy resin was accurately

10 weighed in a 200~-ml flask with flat bottom. Then,
zeolite and 25 ml of n-butylcarbitol were added in this
order. The resulting mixture was heated to dissolve
the epoxy resin. After natural cooling, 25 ml of a 1 N
aqueous potassium hydroxide solution was added. The

15 resulting mixture was refluxed for 10 minutes with
heating. The mixture was allowed to cool for about 1
hour. The flask contents were transferred into a
beaker, and the flask inside was washed with about 50
ml of glacial acetic acid and the washings were trans-

20 ferred into the beaker. Then, potentiometric titration
was conducted using a 0.0l N aqueous silver nitrate
solution. A blank test was also conducted in the same
manner. The total chlorine content in the epoxy resin
was determined from the following equation.

25 Total chlorine (wt.%) =

[{0.0LXE£X (V=V')XAW}/(WX1000)]X100
f: strength of 0.01 N aqueous silver nitrate

solution



If NOr-1 O0d cMLn Ar "1 Lf) OO0 Lff 00 WNtolOr- 0O OQO0 NO
r-1r0~ MmMLF) A Wa) r-{ 0000 OO0 Ot- Lr) LI Lf. ~-i 00 O00 OO
O1lO N Owoebzedod8 ys Mri Lf) AMO OO NOt~ N OO t- 0rdT/@P0100314CM CcM
e--1 Ol- NOOICWNNATr-1Ln 00000 Ln OMM- NONDDO>1 O O MLn N

r-10 OOIVNNANIf) HNO-~t+ 0%70 OO O LN OO OION. . .. NOOO t-
OO0 coer LI r-1 00 O-Wco Ln r-1 Ar- NOOIl~LnOOOIDOIO rl
r-100NO0)  vy: yolume (ml) of 0.01 N aqueous silver nitrate

solution used in titration for the epoxy resin
V’: volume (ml) of 0.01 N aqueous silver nitrate
solution used in titration for blank test
5 W: weight of the epoxy resin
AW: 35.46
The results of evaluation of properties are

shown in Table 1 and Table 2.
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Ln O I- X Nri Nx400 O-11 NC, N NI~Arl toU N OMI~OOOto ON
O r'l WwWO@RMK inrl X- ~4 Nrl1 000" r10001 prmwmmmmmlin O
cncdrl 4 XU ~45a) >4 P4 4] ri 04 b~ mO VvmHN -" rt ,--1 4-; cd H
~4 x4 ¢cdO) Or-1r-. 0'Ji 9 NO () OéoPa It 0 0 010 cal Nri ci r=4 a 3H
vy uuoowr mHOTri oorob llc O f. 24 4-4 m.N C

e 10010 0)'11 1 Rt ol G0 0 2 bt ey b 07
O mO (4-3 Ughvk ¢dsin pastes which were high in hot adhesion

strength, low in stress (i.e. small elastic modulus and
small warpage amount), long in pot life and superior in

5 moisture resistance. However, in the resin paste of
Comparative Example 1, since a bisphenol A type epoxy
resin was used, the low stress property was inferior,
the warpage amount was large, and chip cracking
generated. In the resin paste of Comparative Example

10 2, since a bisphenol F type epoxy resin was used, the
low stress property was inferior, the warpage amount
was large, and chip cracking generated. 1In the resin
paste of Comparative Example 3, since the amount of the
reactive diluent used was large, the reduction in

15 adhesion streﬁgth was striking. In the resin paste of
Comparative Example 4, since the amount of the reactive
diluent used was small, the viscosity was high, which
reduced the workability. 1In the resin paste of
Comparative Example 5, since no phenol compound was

20 used, the adhesion strength was strikingly low. 1In the
resin paste of Comparative Example 6, since the amount
of the phenol compound used was large, the hot
adhesivity was low. In each of the resin pastes of
Comparative Examples 7 and 8, since an epoxy resin of

25 high total chlorine content was used, the moisture
resistance was strikingly low. In the resin paste of
Comparative Example 9, since the amount of imidazole

used was large, the pot life was strikingly short. 1In



oDClI M6.!'" 0) WZ>r1S400)\ QO CO0) 0) p OOWWAMmMr . Gd~ri
rt0) m.C4-14- 44) (DRRWP4all Jri AWWrlrlrl 15 LT mr-
0) 'r7 OWQ 0231018 WG=1R1w P 0)f~ANAU) C/] 0 J~Z - 3wA-' P. O BCT/AP(RL0p31WO

02/ 31018 PCT/JP01/00314 20 As clear from Tables 1 and 2, Exanples 1 to 9
gave resin pastes which were high in hot adhesion strength, lowin stress
(i.e. small elastic nodulus and snall wexrpage anount), long in pot life
and superior in 5 noisture resistance. However, in the resin paste of
Conpar ati ve Bx@eptesin pastce af bCeppanativetFpamppexy0 wksch wesduzsed, the
| ow stress property was inferior, the warpage anount was |arge, and chip
cracki ng generaretarynambeer é8i plaastef odn ConpdaaPliee ERanppPéstupe?, since
a bi sphenol F type epoxy resin was used, the |ow stress property was
inferior, thereatpbgecanvantlowas |arge, and chip cracking generated. In

the resin paste of Cbugarative ExanEIe 3, . since the annuné of the
reactive diluent used whBUfarfRe FRELPeBREEE 0hOF n2 18 BYRRRABA R rengt h was

the roacti 96 AOFPERRMI B8atABSPERRRTE. LREUFAGBaRES AabifPoiCeuntch
ince no phendit aatpbubirblet8oahEcs? FRBREARE LEnEEF R R RAETRR i g y
phenol " conpoubi o SheRaEoF & oo ThaTharY toot fnfbofliRRg bRcattBygl O The
chip (e.g. IC) to copper frame and can prevent the
property deterioration of IC or the like, caused by the
10 chip cracking or chip strain appearing in IC assembl-

ing.

INDUSTRIAL APPLICABILITY
The resin paste of the present invention is
used for bonding of a chip and a metal frame or the
15 1like, both constituting a semiconductor device in

electronics industry.



adhesivity was low. In each of the resin pastes of Conparative Exanples 7
and 8, since an epoxy resin of 25 high total chlorine content was used, the
noi st ure woezs®tance was strikingly low In the resin pasper/apol/o@mrparati ve
Exanple 9, since the anount of im dazole used was |large, the pot |ife was
strikingly short. In WD 02/31018 PCT/ JP01/00314 21 the resin paste of
Conpar ative Exanple 10 which used a @rtiary amne in place of an

i m dazol e, the noisture resistancedﬂ%i%#me Thus, the resin paste for a
sem conductor 5 according to the preseé i nvention has a high hot

adhesi on strgngth and ASd§?p§£%9&hkﬂgzhégééegg%sF%%&ﬁg’ ggd, therefore, is

suitably used in bonding o arge copper frame and can

prevent the opsopeisy &ehpbhenetion of 1C or the |ike, caused by the 10
chip cracking or chip strain appearing in |IC assenbl- ing. | NDUSTRI AL
APPLI CABI LI TY The resi papasteighifihe @k?sﬁééihnc\!éﬂﬁai:i’@ih? (48¢dahor bonding
of a chip and a netal franme or the %5 i ke, both constifuting a
seni conduct oepoteyi resim repeesentedsbynthst Fy118¥iAG/ géRéB8aPCT/ JPO1/ 00314
22 CLAIM5 1. A die-attaching paste conprising, as essential conponents:
(A) a liquidfepwxiarel) n conpaising ¢hlyrane epoay amsuntrepresented by the
foll ow ng genera

ppm or less and having a viscosity of 5,000 mPa‘'s or

less at 25°C:
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wherein R is an alkyl group having 1 to 3 carbon atoms
or -H, and (a2) an epoxy group-containing reactive
diluent containing chlorine in an amount of 300 ppm or
less and having a viscosity of 1,000 mPa's or less at
25°C, the weight ratio of (al):(a2) being 40:60 to |
90:10,

(B) a phenol compound having at least two
hydroxyl groups in the molecule,

(C) a latent curing agent,

(D) an imidazole compound, and

(E) an inorganic filler,
wherein the amounts of the components (B), (C) and (D)
are 1 to 10 parts by weight, 0.5 to 5 parts by weight
and 0.5 to 10 parts by weight, respectively, per 100

parts by weight of the component (A), and the amount of



formula (1), containing chlorine in an amunt of 500 ppmor |ess and
having a viscosity of 5 000 nPas or less at 25C. O- O \ (1) RNO O
wherei n WoOe2amisal kyl group having 1 to 3 carbon atons oPCFHPO1ADE4(a2) an
epoxy group-containing reactive diluent containing chlorine in an anount
of 300 ppmor |ess and having a viscos%%y of 1,000 nmPas or less at 25C,
the weight ratio of (al):(a2) being 40: to 90:10, (B) a phenol conpound
having at le o] OYpS,i.n e ecule, (Q .a_|at curing
agent, (D) aﬁﬁ%n$égggﬁég%oﬁ%éu%é,Egnag ?E? ggglﬁoggaWFgg%Flng,?aherein the
anounts of t nept B D rts.by weight,
0.5to 5 par?grgﬁnagigﬁ%éhgnéfogg%tgagsingtghgyéﬁégaég?ggeégéétiver, per
100 parts b By@igbs ghat pgyconponent (A), and the anount of WO 02/31018
PCT/ JP01/ 00314 23 the conponent (E) is 25 to 900 parts by weight per 100
parts by weight of theatgtmlicohdubeoeoaponest srobhced( By, ukGhgand (D). 2. A

sem conduct or device produced by using a die-attaching paste’set forth in
Claim1. die-attaching paste set forth in Claim 1.



