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2186577 El ectroconductive resin paste 5 This invention relates to,
‘an el ectroconductive resin paste. In the prior art, as the chip nount ("-
material onto a lead frame of IC, LSI, etc., there have been generally "
knoyn t he Au-Si eutectic alloy nmethod, the solder method 10 ‘and the

G Qnducti ve resin paste nethod. However, the Au-Si eutectic alloy

mefhof@l X\ s i gh in cost and there was invol ved the drawback that chip crack

wa when applied for a large scale chip. On the other hand,
accQrdi ng\to\the sol der method, for inparting soldering 15 capability to
IC i p, | 5 required to attach a filmof Au on the back of the IC chip,
wher ey the c¢st becones increased. Further, dug to Iom/neltggg nz
there rs_the drawback that it is not applicable for awireb 8&83 ?ice
according To the thermal conpression nethod (TC 20 met hod) for which

heating at [err] is required. As conpared with these nethods, the
“el ectroconductive resin paste nethod is excellent in workability,
reliability, heat-resistant adhesiveness, and it is also |lowin cost.

Therefore, demand for this nmethod is now i ncreasing 25 rapidly. - -2-
However, when a large scale chip such as nmenory is bonded and cured onto a
copper lead franme wth a | arge -1 -

Electroconductive resin paste

5 This invention felaﬁés to an electrocondﬁctive

resin paste. o -
In the prior art, as the chip mount material onto

a lead frame of IC, LSI, etc., there have been generally

_ known the Au-Si eutectic alloy method, the solder method

10 and the electroconductive resin paste method. Howéver,
the Au-Si eutectic alloy method is high in cost and there
was involved the drawback that chip crack was generated
when applied for a large scale chip. On the other hand,
according to the solder method, for imparting soldering

Y 15 capability to IC chip, it is required to attach a film of (

Au on the back of the IC Chlp, whereby the cost becomes
increased. Further, due to low melting point, there is’
the drawback that it is not applicable for a wire bonding
device according to the thermal compression method (TC

20 method) for which heating at 350 °C is required. As
compared with these methods, the electroconductive resin
paste method is excellent in workability, reliability,
heat-resistant adhesiveness, and it is also low in cost.
Therefore, demand for this method is now increasing

25 rapidly.



_‘Zoefficignt.of thermal expansion [err] by use of this el ectroconductive

sresin paste, due to thernal stress created through the difference in [efr
\oetfween the ‘chipand the |ead frane, chip crack or chip warping is '
gener ated, whereéby there has been involved the problemthat yield in the
assenbling step or reliability of the flevice may be damaged. The presenk
invention is intended to renove the driawback of the el ectroconductive res+f
paste of the prior art as mentioned above and provide an el ectroconductive
resin paste oldwabeks! wa¥A id V1 ak§B0ELaA VD WLuOh £ Re gen ina
| ar ge scg)l e h‘#p. gheé&r egent I nvention copcerns_an el ectroconductive resin ¢
paste, c ﬁ&#% ngnd CA9A BREPHEY IRPRRECLRRG FXAMEo Wil Bh car B@8HAS ¢ aci d.
equi val ewto ef £d chicempolo/fivet herr madoeat yawrs ichnbybgdiepeulsavidg eariwxylic
acid tergsn ] y. equival ent; of an eppxy resin _having -two
or nore g‘;}d@;éytlgéggggu\lgr#i}c}'ne.% ecul g’,tésa Tur i a%«?nt Qﬁﬁﬁmﬁ stress
el ect rocSrﬂG@@ﬁ%\/eﬂ‘qug# .the diffpressst imeéntheryean ¢pexclrigsiandavi ng

[wo OF MR CRQWA F s, | BneBecFRIACHe chd i3nftp FHEN{EPgERL YL | S no!
partlcurarléll mted, but ngy i ngl ude copndensati on_p oéuc soﬁ bi sphenol A,
AD, S, FY& %Fh&l bhers g&sb E5ReARV U VFE nthe i RAPBLEMY dhiat Ydirdd da Epi kot e
828, 100thelGxsendlitRy (Regi stered itk dar b £produ sl bye Shalyl ddieni cal
Co.), YDE%&%%e%nd YDB-340 (trade nanmes, all produced by Toto Kasei Co.),
R-710 (trade  narne, , '

The present invention is intended to remove the b
U ~ drawback of the electroconductive resin paste of the prior
art as mentioned above and provide an electroconductive
resin paste of high reliability without generation of chip
crack even in a larée scale chip.

The present invention concerns an electrocOnductive
resin paste, comprising a resin obtained by reacting 0.01
‘to 0.5 carboxylic acid equivalent of a homopolymer or a
copolymer of butadiene having carboxylic acid terminal
groups with 1 epoxy equivalent of an epoxy resin having two
Or more epoxy gfoups in one molecule, a curing agent and an

- electroconductive filler.

Y In the present invention, an epoxy resin having two or
more epoxy groups in one molecule is used. Such epoxy
resin is not particularly limited, but may include
condensation productsof bisphenol A, AD, S, F or a
halogenated bisphenol A with epichlorohydrin, such as
Epikote 828, 1001, 1004 and 1007 (Registered Trade Mark
produced by Shell Chemical Co.), YDF-170 and YDB-340 (trade
names,.all produced by Toto Kasei Co.), R-710 (trade name,



-~

-3- produced by Mtsui Sekiyu Kagaku Co.); glycidyr et her of phenol novol ac ~-
reS|n glycidyl ether of cresol novolac resin, such as DEN-438 (trade nare,
produced by Dow Chem cal Co.), ECN 1273 (trade name, produced by Ci ba- Gelgyhdf

J~and. YDCN- 701 (trade nane, produced by Toto Kasei Co.); ete. Wth one -
\ equrvalent of the epoxy resin is reacted 0.01 to 0.5 carboxyllc acid

3l ent of a honopol ymer or a copol yner of butadi ene having. carboxylic
ermnal groups. Wth I ess than 0.01 carboxylic atid equival ent, no
can be obtained, while an excass-of 0.5 carboxylic acid equival ent
sult in |nfer|or curability of the epoxy resin, whereby heat

S ance i s worsened. Exanples of the honopol yner or copol ymer of
but adi ene havi ng carboxylic acid ternminal groups used here include Hycar
CTB- 200 fé%céa’ 1:3@%%11 mg@wagewu WcﬁrlQél@yBeg'tﬁteﬁ':r% Tr ade
Mar k) , LSSOHPB- (tragde nanes, gro uced ppon” Soda K. K.)
The reaBPRHP HNPKE éqmﬁ%ﬁrﬁneQﬁﬁﬁﬁ)Y n@ﬁ??ﬁ egpﬂﬁﬂﬁﬁ% RPFﬁhﬁﬁaabove
epoxy reelsmmayshneclcaael @ENUY A det radrsenam ef Pe ohi abBstbwr pwiw h t he

T phenSPERERT s o BCR-Ro%aY (BFRER. PURG [ b i d By S PR O
ordi nar €py) iand h@@ie%@zhcétmda pameenresedefidorby hBovd eBasedofdukt i ve

resin pggske, if desired. The solvent may be used for making handling easier
by

With one epoxy equivalent of the epoxy resin is
reacted 0.01 to 0.5 carboxylic acid equivalent of a L)
homopolymer or a copolymer of butadiene having carboxylic
acid terminal groups. With less than 0.01 carboxylic acid
equivalent, no effect can be obtained, while an excess of
0.5 carboxylic acid equivalent will result in inferior
curability of the epoxy resin, whereby heat resistance is
worsened.

Examples of the homopolymer or copolymer of butadiene -
having carboxylic acid terminal groups used here include
Hycar CTB-2000x162, CTBN-1300x31 and CTBNX-1300x9 (Hycar is
a Registered Trade Mark), NISSO-PB-C-ZOOO (trade names,
produced by Nippon Soda K.K.), etc.

The reaction of . these butadlene homopolymers or. .

copolymers with the above epoxy. resin may be carried out

under presence of no catalyst or with the use of a catalyst .
of a tertiary amine such as N,N-dimethylbenzylamine, |
triphenylphosphine, etc., by heating at 80 to 160°C for 0.5 '
to 5 hours, ordinarily in the presence of a solvent used"
for the electroconductive resin paste, if desired.
The solvent may be used for making handling easier by
lowering the viscosity during the reaction.



[—— e s cammam eas eemt—————
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3:L6ue?Lnglthe viscosity during the reaction. 3a In the el ectroconductive
\resin paste, for inprovement of workability, a solvent may be used,.if
\desired. As ‘such 'sol vent, those-having good dissolving characteristi
the above resin, and also those having a boiling point of 1000C or
are preferred in aspect of coating workability, and exanpl es therg
i ncl ude organi ¢ solvents such as ethylene glycol ethyl ether, -b
-acetate and -butyl ether acetate, digghylene glycol-ethyl ether,
ether and -ethyl ether acetate, and [err] terpineol. A so, for the
el ectroconductive resin paste, a reactive diluent having 1 to 2 epoxy
groups in one nol ecul e such as phenyl glycidyl ether; p-(t-butyl)phenyl
gl ycidyl ether, butyl glycidyl ether, butanediol glycidyl ether,
neopentyl gl ycol diglycidyl ether, vinylcyclohexenedi oxide,
y-gl yci doxypr ohyl tbe eleckevborgdsckive, rpsin- pasyie)bdiozoi impeecenenti dyl
ester, et i . 8Ssbifefitnd9 BEClkel? P¢ HagHrkd. ! NEs PEGSRN!
Cnvent i ort ‘E@%lé BLYZEY; néiﬁ_c sheHh gggg, PS- 5780, PSF-2807 apd PS- 2105
(trade naeiveat, pheepvinmeerdidissedgaing Ichkaraciebigyhsot @ such as
Curesol 2f{dVapdve resin, and also those having a boiling point of
100°C or higher are preferred in aspect of coating
workability, and examples thereof may include organic
- solvents such as ethylene glycol ethyl ether, -butyl ether,
" -acetate and -butyl ether acetate, diethylene glycol-ethyl
. . ether, -butyl ether and -ethyl ether acetate, and &-
terpineol. Also, for the electroconductive resin paste, a

reactive diluent having 1 to 2 epoxy

-



| 2PANZ, 2PHZ 2EAMZ- AZI NE and ZNZ XK (trade nanes, all. pr oduced by'Shikoku

st

¢
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Kas : ]); di cyandi am de and di carboxylic acid dlhydra2|de such as {
adf'pi ¢ dithydr azi de and phthalic di hydrazigde (produced by Ni ppon Hydrazi ne \mf
1 ' .) are useful. The anmount of the curing agent may be-an. anmount

which\can cure the above resin and is not particularly limted. Further,
for\enhapcing curability, a curing accelerator such as an i m dazole, a

terti amlgzoﬂps fnam@éemombumdensmhhlben@wenylmglytndyhagtlér, “al so
be used in c Rénéheghyesapduel fig d he
present invention: eﬁ%égelggtrgcgndu |veq§351 &ﬁim ?lg §gse§? %ér

powder , goldqnﬂnnadxpijqimmedyboa&beran@aqnﬁqﬁxﬁqiycnindaghgcpéuder such
as al um na PRIy, g}ﬁmefcloheﬂaﬂgaa %ae,cqm% égfce

| t duct i
L oh adnimathoRks t ang) (BEU SRR RS 1S (A5 14| SLERKOEL: FRERT rThe

el ectroconduatiove ay | e wagdbe used in an anmount within the range from 60
Lo 95 %by weight S0hs chased:IRql BECHIOWS, N1 dsddif! Eﬁ&rgggeéwlve
filler. Also, an adhesive force gn ncer such as silane cou agent
tltanlun1typ@ﬂﬂﬂnﬁ4¢©ragbﬂﬂOléFcreS&ﬂM§RQﬂnﬂﬁt%seﬁﬁ%ﬁce?ssaaﬁ as noni oni c

surfactant, fpdrigey tyne §§L§§@Baﬂkrdﬁé3naﬁbék”éiﬁn§£b&©88& Sgchu§§135
silicone 0|I etc. can be al so added properly in the ‘el ectroconductive

resin pH%te<ﬁaQ4ﬁPFﬁe§ehi apyimifagole such as Curesol 2E4MZ-CN,
2P4MZ, 2PHZ, 2E4MZ-AZINE and 2MZ-OK (trade names, all.

produced by Shikoku Kasei K.K.); dicyandiamide and

dicarboxylic acid dihydrazide, such as adipic dihydrazide_\‘/

and phthalic dihydrazide (produced by Nippon Hydrazine
15 K.K.) are useful. The amount of the curing agent may be
an amount which can cure the above resin and is not
particularly limited. Further, for enhancing curability,.
a curing accelerator such as an imidazole, a tertiary
amine, for example, N,N-dimethylbenzylamine, etc. may
20 also be used in combination.

The electroconductive filler to be used in the
present invention may be electroconductive metal powder
such as silver'powder, gold powder and copper powder and
inorganic insulating pow&er such as alumina powder, glass

25 powder, etc. coated with a surface electroconductive W

film, but silver powder is preferred in aspects of
oxidation resistance, cost, electroconductivity, thermal
conductivity. The electroconductive filler may be used
_ in an amount within the range from 60 to 95 % by weight
30 based on the above resin and electroconductive filler.
Also, an adhesive force enhancer such as silane
coupling agent, titanium type coupling agent, etc., a
wettability enhancer such as nonionic surfactant,
fluofine type surfactant, etc., a defoaming agent such as
35 silicone o0il, etc. can be also added properly in the
electroconductive resin paste of the present invention.



. As the steps for preparing the electroconductive resin paste by use of the
“material’s as described above, for exanple, a resin obtained by the r
et ween an €poxy ‘resi.n having 2-or nore epoxy.groups in one mol eg
honmopol ymer or copol yner of butadi ene having carboxylic acid ter/m
groups, a curing agent and a curing promoter and a sol vent, both of
- latter being optionally enployed, are m xed or dissolved in pregeter
anounts. Ikn this case, kneading or dh§5blution may be -performed\py usi
properly dispersing nmachi nes such as €onventional stirrer, grin . three
rolls, ball mlIl, etc. in conbination. Next, a predeterm ned anmnount of
an el ectroconductive filler i's further mxed with the above m xture and,
also in this case, kneading may be perfornmed by using properly a
conbi nati on of dispersing nmachines such as stirrer, grinder, three rolls,
bal |l mill, etks. tkepstprseLan B¥%E?¥b€%nﬁﬁ€t?%%CFEQanﬂﬁggéygTﬁﬁséPeps f or
prepari ngathe dychEeCYMUEhbvamd©st Dapastss adeseatiBedi bbdven t fiose as

descri bed aboye.” The el.ectrocqnductive.resin 5t e | ng t pr esent
mvent | RATPLE BnEgoLl CREPAREE, Ph R L P peh " BpbRFS I
al so forréelimahaeiny 2cbecoateedaxytgnoupsmiconaenswleende Fnd present

LgY?gtLsgaéﬁﬁﬂﬁﬁfﬁggegrb%U$%f?hé?fSErU%¥5é353§”H5§§nd'EéYE&QyDQEtS means

acid terminal groups, a curing agent and a curing promoter
and a solvent, both of the  latter being optionally
employed, are mixed or dissolved in predetermined amounts.
U In this case, kneading or dissolution may be performed by
using properly dispersing machines such as conventional
stirrer, grinder, three rolls, ball mill, etc. in
combination. _ B
Next, a predetermined amount of an electroconductive
filler is further mixed with the above mixture and, also in
this case, kneading may be performed by using properly a
combination of dispersing machines such as stirrer,
grinder, three rolls, ball mill, etc. to prepare an.
electroconductive resin paste. '

The steps for preparing the electrqconductive resin
paste are not limited to those as described above.

The electroconductive resin paste according to the
present invention is not only suitable for chip mount
material for IC and LSI but also for formation of
electrodes for tantalum condensor, etc. '

The present invention is described below by referring
to Examples, in which parts means parts by weight.



EXAMPLE 1 To 100 parts of an epoxy resin YDF-170 -(epoxy equival ént: 170) "=
_ ded 40 parts of Hycar CTBNX-1300x9 (carboxyli-c acid equival ent: .
1500) and 0.01 part of NN di net hyl ebenzyl ani'ne, and the nixture was heat.é
st\irring at 1200C for 60 mnutes to obtain a nodified epoxy.resin. ‘To

rts| of the nodified epoxy resin were added 4 parts of di cyandi an-de,

's of Curesol 2PHZ and 60 pgrts of ethylene glycol butyl ether
(EGBEA) and the mixture was kneaded by means of a grinder, and 290
f silver powder TCG 1 (trade nane, produced by Tokuriki Kagaku) were
added to the m xture, followed by kneading by a grinder to obtain an

el ect r BXAMBEE | Je paste. The paste thus obtained was coated on 42 All oy

| ead frame and copper Iead frame and, with a silicon chip of 4 x 9 mMm

pl aced ther ndj fected b heatlng a for one hour. As a
resul t, 3 }gﬁ oR ts&hl cP&ckeR/ﬁ YoE&EAY érﬂlné gg@ L%HPI’%Y wer e

obt ai nedumva&elmtt:t 11§ Whiwenearadded dGibpar is shwlyichae Mmm:&@nx%sul ts. -
EXAMPL a fe es XY i.val ent :

500) vds2 Lok b BERE o R TATRLEN 800D, KA Y SRR ORINIEEA and
furtheﬁhntpmylsaemzxﬂfaminﬁhemq)hbhehwtm Vias feated m@erreat ed
under gliikiiing afe 1.1&@@@ e 30 miniiess tJ QBYRiArd mddi £ g @by ed epoxy

resin thus obtain art f as n di ssol veq by heati nder
stirred® 55 artg s% parﬂ% ofséhe moc ly 8 epoxy reSQn %ere aég£$
4 parts of dicyandiamide, 0.5 parts of Curesol 2PHZ and 60
parts of ethylene glycol butyl ether acetate (EGBEA). and

S

the mixture was kneaded by means of a grinder, and 290 W/
parts of silver powder TCG-1l (trade name, produced by

Tokuriki Kagaku) were added to the mixture, followed by

kneading by a grinder to obtain an electroconductive paste. -

The paste thus obtained was coated on 42 Alloy lead frame

and copper lead frame and, with a silicon chipof 4 x 9 mm

placed thereon, bonding was effected by heating at 150°cC

for one hour. As a result, no geﬂeration of chip crack was

observed and good results were obtained with little chlp--
warplng. Table 1 shows the evaluation results.

EXAMPLE 2

To 100 parts of an epoxy resin Epikote-1004 (epoxy
equivalent: 900) were added 50 parts of Hycar CTBNX-~-1300x9,
100 parts of EGBEA and further 0.01 part of
triphenylphosphine, ana the mixture was heated undet
stirring at 120°C for 30 minutes. To 80 parts of the
modified epoxy resin thus obtained, 54 parts of a solution
dissolved by heating under stirred 4 parts of a



z\aﬂ- phenol re5|n PS 2607 (\OH equivalent: 110> and 50 parts of EGBEA mere

. added,"-and further 1 part of Curesol 2PHZ was added and the mi xtur o
\kneaded by rreans of a grinder. Further, 310 parts of .silver powd
Wwere added and the nmixture was kneaded by a grinder to obtain a
el ectroconductive resin paste. By use of the thus obtained
el ectroconductive resin paste, evaluation was conducted in the[sa nner
as in Exanple 1. Table 1 shows the elraluation results. EXAVPLE 3 To,100
parts of an epoxy resin DEN 438 (epoxy equilavant: 180) were ad 0 parts
of Hycar CTB-200x162 (carboxylic acid equivalent: 2400) and the m xture was
heat ed under stirring at 1600C for 5 hours. Further, the m xture was cool ed
to [errphemel 2n0espar PS 86 05hdPH egluictailenst héd Overadaddedarits lafved by
heating piled welcle' i, SORG Ak cALATNASe p ObEakB12 2w Iyl epoxy

resin solution. To 125 art of the nod epoxy resin soluti-on thus
obt ai ne®d@8d andebhe B‘ér"t'?sub? ﬂ?éy&ﬁ(ﬁaé?ﬁ%eb!&n’ﬂeénf pfr & gir indesol 2P4MZ,

fol | onwedrudse e, flﬂ@”‘[ﬁ’@ftﬁtbfrsmgveliurﬁd\%ervﬂ‘tb a.ddletﬁé)rada‘e@%d)arts of

| ver mder Al tirred fo wher eupon t he
?nl x;/ur e ngé %n taﬁsr gk"r ‘?g%agbgbltaal %réu eef elcét°lr 083’%5 \Fe'lljppast e.
By use ehécttrms:ehéacbu:medmesu@ easéet.hus Byt ai sedp fevidh eatihons was
conduct g 03 hBE YA CROBBhART € 1y EX2ERIi% Tpasal! vh AlMEohNG fyal uation

results
conducted_ln the same manner as in Example 1. Table 1
shows the evaluation results. '

W
me,n 3

To 100 parts of an epoxy resin DEN-438 (epoxy
equilavant- 180) were added 40 parts of Hycar CTB-200x162
(carboxyllc ac1d equivalent: 2400) and the mixture was

" heated under - stlrrlng at 160°C for 5 hours. Further, the
mixture was cooled to 50°C, and 210 parts of phenyl
glycidyl ether were added, followed by heating under
stirring at 80°C for 30 minutes, tb obtain a modified epoxy

"resin solution. To 125 parts of the modified epoxy resin
solution thus obtained were added 4 parts of dicyandiamide

\_ and 0.1 part of Curesol 2P4M3Z, followed by mixing under
' stirring. Further, with addition of 300 parts of silver
powder TCG-1, the mixture was stirred under uniform,
whereupon the mixture was kneaded on three rolls to obtain
an electroconductive paste. By use of the
electroconductive paste thus obtained, evaluation was
conducted in the same manner as in Example 1. Table 1

shows the evaluation results.’ -



fa COVPARATI VE EXAMPLE To a sol ution prepared by drssolving 50 parts of an =,

epoxy resin Epikote-828 (epoxy equival ent: 195), 25 parts of a phenol resin ;

PS 2607.and .70 parts of EGBEA under heating and stirring at 1200C for One,ﬁmﬂ
asdadded 1 part of Curesol 2PHZ, and the m xture was kneaded by means’

of i pder.” Further, the mxture kneaded wi th additional of 340
par K Sl | ver powder TCG- 1 to obtafn an el ectroconductive resin paste.
By f the el ectroconductive resin thus obtained, eval uati on was

condycted j n the sanme manner as in Exanples. Table 1 shows the val uation

resulXs. Jhe bonded state was good on the 42 Alloy |ead frame, but cracks
generated on a part of the copper lead frane. Also, chip warping exhibited
greater values in any case as conpared with Exanples 1 to 3. Table 1

Exanpl e 3 Conpara- tive exanple Viscosity - 350
400 c%@%@r% W( [err]) _ .

To a solution prepared by dissolving 50 parts of an
epoxy resin Epikote-828 (epoxy equivalent: 195), 25 parts
of a phenol resin PS 2607 and 70 parts of EGBEA under
heating and stirring at 120°C for one hour was added 1 part
of Curesol 2PHZ, and the mixture was kneaded by means of a
grinder. Further, the mixture was kneaded with additional
of 340 parts of silver powder TCG-1 to obtain an W/
electroconductive resin paste. By use of the
electroconductive resin thus obtained, evaluation was
conducted in the same manner as -in Examples. 'Table_l shows
the valuation results. The bonded state was good on the
42 Alloy lead frame, but cracks génerated on a part of
the copper lead frame. Also, chip warping exhibited
greater values in any case as compared with Examples 1 to
3. _ _ _ _

TSN SmsewoemeeeuToegtew LU N i TRt mele et Delnoen @0t n ettt MR ommtof Lo Sl



Quring

‘1 hour ~
YAl4 oy | ead
Good.

b crack gener
0.5

[err] Conditions

. [err] [err] [err]
1 hour ‘1:hour 1 .hour égnded state (appearance): 4
" Good Good Good Good frame Copper |eg
Good Good Partial frane
ation Chip marplng ([err]/9 mm: 42 Alloy |ead 1

1 5 franme Copper |ead 15 10

10 ¢ 55 frame Adhesive strength. %Eﬁie jroomtenperature 150
75 150 80 [err] 18 20
17 WNuneremsfnnty(onmcn) [eru [err] Terr]

Eval ut t hod 1) Chj
[err] Evalution nethods (1) lskawﬁnﬂ ﬁk&ﬁb@@si 0 m@% atCo?ngSH‘Qa-

wi dth of chip was neasured by ST

’tl e

(2) Adhesive strength: Chip of 2 nmx 2 nn1mas bonded to 42 /Vl(neigﬁﬁé
a

frame and adhesive strength at
[err]/20 sec.

10

rcgggtenperature and ‘when mai nt ai ne

§C§§a§g 400 500 400
(PS,
Curing 150 °c, 180 °c, 150 °c, 180 °c,
Conditions 1 hour 1 hour 1 hour 1 hour
Bonded state
(appearance): .
42 Alloy lead Good Good Good Good
frame .
Copper lead Good Good Good Partial
frame crack
' generation
Chip warping
(um/9 mm):
42 Alloy lead 1l 0.5 1 5
frame
Copper lead 15 10 10 55
frame
Adhesive
strength (kg/cm ):
room temperature 150 75 150 80
350 C 15 18 20 17
Volume resistivity
" (ohmecm) 2x10~4 5x10~4 1.5x10°3 3x10~4

Evalution methods
(1) Chip warping:
Greatness of warping at 9 mm width of chip was

measured by surface roughness measuring device;
(2) Adhesive strength:

Chip of 2 mm x 2 mm was bonded to 42 aAlloy lead
frame and edhesive strength at room temperature
and when maintained at 350 ©C/20 sec. was measured
by pﬁsh pull gauge;

(3) Volume resistivity:

Coated on slide glass to 2.5 mm width and 100 um-
thickness and cured, and measured by use of
.4-probe resistivity measuring instrument,.



by ‘push pull gauge; 10 (3) Volune resistivity: Coated on-slide
glass to 2.5 nmwi dth and 100 [err] thickness and cured, and neasured by ; .
use, of :4-probe resistivity neasuring instrunent. By .use of the -Gt
troconductive resin paste of the pregent invention, when a large scale
chip sych as IC and LSl nenory is bonded/onto a copper |ead franme, thernal
pplied between the chip and the |lead frane can be 5 absor bed,

no ghl p Icr aclsywivde lxef gener @l €dt rasdnfneditei (l'lésﬁn lga sl diSltigan
ice at ow,cqst pr tLv n r y.
1. ﬁeé’lt %rvc?cnrc))énignﬁc‘t |‘8'g&rqeés| %L%gg gcxgte g’ nmg"g%’ ragéslf:\é 44

d by rBSdtmago&yonsxbdhdbéammbayalcopped 5eade¢mamdﬁﬁthefm&&
nomopol YITe! Ok £2658° ApHTaleIbdUhadh B "aKL BOARA RALY hia A d thde A dbe
groups with 1 I'valen

groups |r150neah§p é&lde v&xetﬁﬁbmgn@g@mpaﬁaask enléétrb@caﬂi\ﬁqfv%dnw@r 10

2. The ek&%*dﬁ:%%@#%ﬂ VEC T §i5d nLﬁiiSESnaBEObQ"aEQﬂc%dﬂa&! Mow dbeEein the
el ectroconductive. filler is silver _ powder gok %o i %pper pomder
et wit igh reliabi

al unmi na pomde igh ap@@duct1v1ty and'y




..*.

“wi-t h éﬁgupface el ect roconduct i ve film or glass powder coated with a

surface el ectroconductive:film 15 3. The el ectroconductive rg*
pagt e’ according to claim2, wherein the eI troconductive filler
powder. 4 The el ectroconductive resin é

wherein said curing agent is phenollc resin, 20 I m dazo i g

“or dicarboxylic acid dlhydra2|de : TheJﬂ"ﬂ' ' resin paste
according to claim1, wherein said eI ectroco Hm!"n!gﬂmg contained in
an anount mnthCﬂaums-range of 60 to 95 % by 25 ei ght n the resin

and the el ectroconductive filler. 6. The el ectroconductive resin paste

according to claim1, which further conprises a curing accelerator. 7.
The eIectrocon&uctlveAPeﬁh@ﬁ&ﬁﬂﬁ?QﬁﬁRﬁkﬂQuf%Q}QMPaﬁﬁ%urﬁQWPWWﬁ#%ErPsald

curing accel er gb@fin ©bdainddIEOIR Ut ihd & 10 Bro M HecaBooxylidNacid
electroconductlve resin paste su tantlall as described in %SY one of
the foregoPng EIHipRdEnt of &nkpomopo ymer or °°p°1Ymer of butadien

having carboxylic acid terminal groups with 1 epoxy
equivalent of an epoxy resin having two or more epoxy
groups in one molecule, a curing agent and an
electroconductive filler.

10 2. The electroconductive resin paste according to
claim 1, wherein the electroconductive filler is silver

\/ powder, gold powder, coppef powder, alumina powder coated
with a surface electroconductive f£ilm, or glass powder
coated with a surface electroconductive film.

15 3. The electroconduct;ye resin paste according to
claim 2, wherein the electroconductive filler is silver
powder., |
4, The electroconductive resin paste according to
claim 1, wherein said cﬁring agent is phenolic resin,

20 imidazoles, dicyandiamide or d%cafboxylic acid
dihydrazide. o _

5. The electroconductive resin paste according to
claim 1, wherein said electroconductive filler is
contained in an amount within the range of 60 to 95 % by

25 weight based on the resin and the electroconductive
filler.
6. The electroconductive resin paste according to
claim 1, ‘which - further comprises a curing accelerator.
7. The electroconductive resin paste according to

30 claim 6, wherein said curing accelefator is an imidazole

or a tertiary amine. _ '

8. An electroconductive resin paste
substantially as described in any one of the foregoing
Examples 1, 2 and 3.




