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PRODUCI NG THE SAME AND :
. BACKGROUND OF THE | NVENTI ON
epaxy resin

EPOXY RESIN COMPOSI TI ON, PROCESS

= RESI N SEALED, SEM CONDUCTOR.
_ - This invention rel ates
conposi tion useful ferlsealing electronic parts,

o

pnquss for producing the sane, and to a resin-seal ed 5 sem conduct or

- devi*ce.

béonducted usi ng an econoni cal | y advant ageous epoxy

EPOX® (REBIN aZ0MBOS TPIN ,CpROElig'y has been

‘sefttonduct or such as LS| ,FOR,PRODUCINGTHE tSaMEngs he |ike. 10

In particular, quite recently, t he surface mounting of LSI has been

FOR

resin for sealing a

conduct ed and t he caseRESIN-SEAHEPeSEMIGONDYCDOR| DEVISH! der bath has been

- increased.
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expanded to cause

pad.
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In this case, the sealing nmaterial is exposed to a high

t enper at ur e BATKFRED (PEn %Oﬁmcﬁnd hence, such a 15 probl em occurs

and a phenol POYQL K ﬁ%eﬁhcing the same, and to a resin-sealed
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semiconductor device.

In recent years, transfer molding has been
conducted using an economically advantageous epoxy
resin for sealing a semiconductor such as LSI, IC,
transistor and the like.

In particular, quite recently, the surface
mounting of LSI has been conducted and the case of

direct immersion in a solder bath has been increased.

In this case, the sealing material is exposed to a high

temperature not lower than 200°C, and hehce, such a
problem occurs that the moisture contained in the
sealing material is vaporized and expanded to cause
cracks or cause peeling at_the interface with a die
pad.

At present, the mainstream.is a sealing
material in which a glycidyl ether of o-cresol novolak
is used as an epoxy resin and a phenol novolak is used
as a curing agént. Becaﬁse of the above problem,
however, the sealing material is practically used in

the moistureproof package form.

t he sealing material is vaporized and
SRV FL IO Felgdas v an epexynEesidce with a die
t he |nstrean1|s a sealing 20 material
ng electhopig @arts ate@oxy resin

in



as a curing agent. Because of the above problem however, the sealing

material is practically used in t he noi stureproof package form

- 2- Hence, the resin iealing material is strongly
requi.red to have sol deri ng resi stance. n-general, for | mprovi ng

t he C[aCk resi stance, nodification wth a rubber such as

but adl ene-acrylonitril enenpel yore resin Sealbhgrmaseriadnésr sbbengdy the
like™"i.s effected, t hereby i nproving the inpact resistance.

Homever , requirkd tobbevensdlBerahgormesésthneei.n anr géneradn ifor
trength and nodul us of elasticity though the inpact resi stance
can be i nprovédpravingenbe, craekr ypBapstance, modaddratdéan wathsanot a
preferable nmethod for the i mprovenent of _the sol dering resistance

aimed at in rubber sughsapnbehefdfne-acrylonitrile C°P°®M8§F such
i nve ave HBESQEXt nsi ve research

ghr;ﬁnggggies £g§§'rééihceaﬁpBEPP96n°€x£§ Zﬁ? i ASsEF4EFERG 1 esi st ance and
have oS e IR RO Yoh B! BgS2UREALL! Ol ppeger,  Cont a1 S
filFer can solyg L0g,aPoy8aTR0LERY8H results iR’ 8PkEMBction in
z : strength and modulus of elasticity though the impact
resistance can be improved, and hence, the rubber-
10 modification is not a preferabie method for the
improvement of the soldering resistance aimed at in
this invention.
Under such circumstances, the present
inventors have made extensive research on an epoxy
15 resin composition excellent in soldering resistance and
have consequently found that an epoxy resin composition
containing an aromatic polyamide pulp and highly filled
with an inorganic filler can solve the above-mentioned

problems.

20 SUMMARY OF THE INVENTION
| The objects of this invention are to provide
an epoxy resin composition which can give a cured
product having excellent soldering resistance and
well balanced hot imbact strength and hot flexural
25 strength, to provide a process for producing the epoxy

resin composition, and to provide a semiconductor



20 SUMVARY OF THE | NVENTI ON The objects of this

I nvention are to provide an epoxy resin conposition which can give
a cured product havi ng excel |l ent sol dering resistance and

wel | bal anced hot inpact strength and ho8 1 exural 25 strength, to
proevi de a process for produci ng the epoxy resin conposition, and
to provi de a §eWi6EeNgYs168 with the above epoxy resin composition3-

devi ce sealed with the above epoxy resin conposition. Q her
obfrecks and advant ages @théhisbjectsi an@nadeantvadgésbeforriapparent fromthe
fol |l ow ng descri ption. 5 According to this invention
there is ipventien whlipbegomesappavapbsiromnthenpoliowigng

(a) an epoxy resi-n_having at |east two epoxy groups in the nol ecul e,
(b) an epoxy 9eS¢hiRLiPRg agent, 10 (c) a cure accelerator,

(d) an aromatic pol yam de pul p, and .. ) (g% an inorganic filler
as the essenti al RFPOFEHEG Lo this inventiopnhetRe¥@uifc pol yani de

pul p-of the cgnpongn ,15.(8), beLng, cohalned:in a,AmouaL of 05 to 10%by

~
»

(2) an epoxy resin having at least two epoxy

©

groups in the molecule,
(b) an epoxy resin curing agent,
10 (c) a cure accelerator,
(d) an aromatic polyamide pulp, and
(e) an inorganic filler as the essential
components,
the aromatic polyamide pulp 6f the component
15 {d) being contained in an amount of 0.5 to 10% by '
weight based on the total weight of the component (a),
the component (b) and the component (d), and
the inorganic filler (e) being contained in
an amount of 75 to 95% by weight based on the total
20 weight of the component (a), the compohent (b), the
component (c) and the component (e}, and
a process for producing an epoxy resin
composition capable 6f giving a cured product having
excellent résistance.to solder cracking'and well
25 Dbalanced hot impact strength and_hot flexural strength,
which comprises the steps of:

(A) melting (a) an epoxy resin having at



wei ght based on the total weight of the conponent (a), t he conponent
(b) and the conponent (d), and ' the inorganic filler (e)
bei ng contained in an amount of 75 to 95% by wei ght based on the total
20 wei ght of the conponent (a), the conmpdnent (b), the ~  conponent (c)
and the conponent (e), and ' a process for produci ng an epoxy
resi-n” co it I i yi,n oduc Vi

st QB %ggggegrgpgﬁ ¥hNgngd ﬁBﬁ%@uﬂ% duct g Eﬁ%bt | mpact

excel l ent resistance to ~acking -and well 5 bal'anced
stpength and bekcbkery 8k éhéea%bky resinWla§N fa2TR" hiehihhens! eRnge' :

(A nelting (a) an epoxy resin having at

-4- | easbft ¥RoRAPARY @HOUPS 000 thatipbegeke so that the vi scosity
of the epoxy resin (a) falls within the range of from200 to 10,000
centi poi ses, (B) kn8xrdkngathegepbryepesynr ¢ahnifapguch auch a 5
nolten state with (d) an aromatic polyamde pulp to forma resin

m xture, ahd molten state wigh) (dhi Bor airpmaticnpollivemidei pulioxtere with

(b) an epoxy resin curing agent, (c) a cure accel erator and. (e) an

i norgani c fil Eerm algesin mixturejnagdch anount that an anount of the

» (C) uniformly mixing the resin mixture with

: (b) an epoxy resin curing agent, (c) a cure accelerator
and (e) an inorganic filler,

10 in such amouﬁt that an amount of the
component (d) falls within the range of from 0.5 to 10%
by weight based on the total weight of the component
{a), the component (b) and the component (d), and an
amount of the component (e) falls within the range of

15 from 75 to 94% by weight based on thé total weight of
the component (a), the component (b), the component (c)
and the component (e).

This invention further provides a resin-
sealed semiconductor device in which the semiconductor

20 device is sealed with the epoxy resin composition
mentioned above and a use of the epoxy resin

composition for sealing a semiconductor device.

DETAILED DESCRIPTION OF THE INVENTION
The epoxy resin having at least two epoxy
25 groups in the molecule used as the component (a) in the
epoxy resin composition of this invention may be any

known one, and examples thereof include, for example,



conponent (d) falls within t he range of fromO0.5 to 10% by wei ght

based on the total weight of the conmponent .(a), the conponent (b) and
t he conponent (d), and an . anount of the conponent (e) falls within the
range of 15 from 75 to 94% by wei ght~based on the total weight of

t he conponent (a), the component (b), the conponent (c) and the

cohpofient (e)glycidyl ethers Adiived NFEdH i @ThydFidesheheVe 0QScR &€Si N-

~ seal*ed sem conductor device in which the sem conductor 20 device is seal ed
wit h'd he epoxwdmsqui maipostésartinol , reidplosies abovisetardbromsiei ©f t he
epoxy resin conposition for sealing a sem conductor device.

DETAI LED DESGRid=IdION OfboilditherMVENT, Giéetramethylbiphendhe &pbky resin having
at | east two epox 25 groups in the nol ecul e used as the conponent (a) in
t he epo@h)@iﬂmmm?m@f kis &4 Thdrexyphenyl beetthrst , known
one, and exanpl es thereof include, for_exanpl

J5- Ty O A et Ve S A ARISRI L BREIRIRSSCh as

B SR ShATETE e et A BR S DRETEL 2

bi {4 hydr oxygheryl ) LRy sudh £ PHrOMSIRNES: ARSI doe
like; Qlycidyl ethers of polycondensation products of
phenols such as phenol, cresol, xylenol, butylphenol,

10 methylbutylphenol, octylphenol, naphthol and the like
including isohers of each with aldehydes such as
formaldehyde, acetaldehyde, glyoxal, acrolein,
benzaldehyde, hydroxybenzaldehyde and the like or
ketones such as cyclohexanone, acetophenone,

15 hydroxyacetophenone and the like; glycidyl ethers of
Friedel-Crafts reaction products of the above-mentioned
phenols with dicyclopentadiene, dipentene, p-xylylene
dichloride, bis(methoxymethyl)benzene and the like;
amine type epoxy resins derived from aniline,

20 aminophenol, aminometacresél, diaminodiphenylmethane,
diaminodiphenyl ether, Bis(aminophenoxy)benzene,
bis(aminophenoxyphenyl)propane, phenylenediamine,
toluenediaming, xXylylenediamine, bis(aminomethyl)-
cyclohexane and the.like including isomers of each;

25 glycidyl ester type compounds derived from aromatic
carboxylic acids such as p-oxybenzoic acid, m-
oxybenzoic acid} terephthalic acid, isophthalic acid

and the like; hydantoin type epoxy compounds derived



di hydr oxynapht hal ene or derived fromtrihydric or nore hydri c phenol s

such as phl.oroglucin, pyrogallol and the i ke; glycidyl ethers of

pol ycondensati on products of phenol s such as phenol, cresol, xylenol,
but yI phenol, 10 nethyl butyl phenol,, dbﬁyrbhenol, napht hol- and the I|ike

i acl ydi ng i soners of each wi th al dehydes such as f or mal dehyde,
adetdldehydefrghysxaLdimethyehydantoinbandatﬂehydke;h;dﬁoywhénzaldehyde and
the*like or ket ones such as cycl ohexanone, acetophenone, ‘15
hgdrexyacet opherwneeandst Bachi ke; 2gRybid\B, d-kpoxyafclohexFili)edel - Crafts
reaction products of the above-nentioned phenols with

di cycl opent aprepanedi gedtbhe [4p{RyByepasypropodi¢hiolpbexyl] -

bi s( met hoxynet hyl ) benzene_and_t he |i ke; am ne type epoxy resins

derived fronPEAPRRRe, ViDylcyRilABEKERs| JiakiAsmBadrepoKy-
oot ot Py T e ey -0, LS PO, oot ippand
Cycl ohexane. EHA - LbeF i RES ot BP R POoF EERocReR: Dookoot) bIPHY Sest or
o) bxybenzoi o et g1 bR"RE B bE more, " hBBRY Ehefl PRei " Sapht hal i c
aci.d and1{yBesli ketnbydantei pre¥eer880%% GBPaYNGS sdahlivgd

material, and in particular, o-cresol novolak type

10 epoxy resins; glycidyl ethers of polyhydric phenols
obtained by condensation of methylbutylphenol with
hydroxybenzaldehyde; and dihydric glypidyl ethers
derived from tetramethylbiphenol or bis(4-hydroxy-3,5-
dimethylphenyl) thioether are preferable in view of

‘15 curability and moisture fesistance. |

| As the epoxy resin curing agent which is used
as the component (b) in this invention, known epOoxXy
resin curing agents may be used, and examples thereof
inclﬁde polvhydric phenols such as bisphenol 2,

20 tetrabromobisphenol A, bisphenol F, bisphenol S, bis(4—
hydroxyphenyl)cyclohexane, bis(4-hydroxyphenyl)ethane,
1,3,3-trimethyl-1-m-hydroxyphenylindan-5 or 7-01,
1,3,3—trimethyl—l-p-hydroxyﬁhenylindan—s—ol,
resorcinol, hydroquinone, catechol, dihydroxy-~

25 naphthalene, polycondensation products of the above

phenols'with the aldehydes as mentioned above or thé

ketones as mentioned above, Friedel-Crafts type



6- from 5, 5-di met hyl hydantoin and the like; alicyclic epoxy
resins such as 2, 2-bis(3, 4-epoxycycl ohexyl) - propane, 2,2-bis

[ 4- (2, 3- epoxypropoxy) cycl ohexyl ] - propane, vinyl cycl ohexene di oxi de,
3, 4- epoxy- 5 cycl ohexyl methyl -3, 4-&pexycycl ohexanecar boxyl ate and
the,like; etc. These epoxy resins may be used al one or I n conbi nation

of tWo or B got AR WrbBEEt s 198 the aEbVé'?MénSiE%??tﬂre preferred in use

as’ a sealing material, and in particu o-cresol novol ak type 10
epoxy resi ndicgtyepeytadisess @ip@@téﬂaﬂrwﬁi\yr@hé dich18Pigéned by
condensati on of methyl butyl phenol wth ydr oxybenzal dehyde; and

di hydric gllyts tiyétlediemethyl)berzénedahd ophé el 1 Rapt By bi phenol or

‘bi s(4- hydr oxy- 3, 5- di net hyl phenyl) thioether are preferable in view of
15 curabilimqﬂynnrbmxxlumeawgdssswmheas maleic acid, pWshébecepoxy resin
curing agent which is used as the component (b) in this invention,

known eppxyacid, nadie acidngneigent setreghydropkthabind aziddpl es t her eof
i ncl ude pol yhydric phenol s_such as blsphenol A, 20 tetrabronobi sphenol A,

bi sphenol ,el'b‘il acigjapd. the llﬁ@dﬁ’@}iy‘bh?hlyl e}@gac%m@aaﬂe e
brs(4-hydrox et hane, rlnEthy roxyphenyl in an-
oLsg oIy 3%) 3#t9?¢ﬁﬁ?8é51§$émy%§di iﬁﬁt hane, tesorcino

B?S&S??L”S%aﬁﬁ igEiheny I EERY . afenis t%ﬁ%ﬁ@% ZELYCONIENSAION e o

the phenylenediamine, diaminodicyclohexylmethane,

10 xvlylenediamine, toluenediamine; diaminodicyclohexane,
diéhlorodiaminodiphenylmethane (including isomers of
each), ethylenediamine, hexamethylenediamine and the
like; and compounds haviﬁg active hydrogen capable of
reacting with an epoxy Qroup such as dicyéndiamide,

15 tetramethylguanidine and the like. These compounds may
be used alone or in combination of two or more. The
polyhydric phenols aré preferable, and phenol.novolaks
and reaction products of phenols with dicyclo-
pentadiene, p-xylylene dichloride or bis (methoxy-

20 methyl)benzene aré more preferable. ' .

The proportions of the epoxy resin of the
component (a) and the curing agent of the component (b)
are as follows. The amount of the cﬁring agent used is
preferably 0.7 to 1.2 equivalents per equivalent of the

25 epoxy group. When the amount of the curing agent is

less than 0.7 equivalent or more than 1.2 equivalents

per equivalent of the epoxy group, the curing becomes



ket ones as nentioned above, Friedel-Crafts type

-7- reacti on products of the above phenols with
di cycl opent adi ene, di pentene, p-xylylene dichloride,
bi s( met hoxynet hyl ) benzene and the 1iKke8 &tc.; pol ycar boxyl i c aci ds

such as maleic acid, phthalic 5 acid, nadic acid,

et Nyl t et r ailmyslcBfit et cimcéakh case nmhdytheré ciscadpasdibbhelty ke and their
anhydri des; pol yam ne conpounds such as di am no-di phenyl net hane,

gi g nodi phehet sall prooiel enli beni capbedyin erdspect of héanyreststanteae,

di am nodi cycl ohexyl met hane, 10 xylyl enedi am ne, tol uenedi am ne,

di am nodi cycl ohexane,The cuxg @fteslrraten st mm]ycrmmret (f@kl udi ng

i somers of each), ethyl enedi am ne, hexanet hyl enedi am ne and t he

like; and CH¥gfdUHR st%%§|¥ﬁﬁ%kﬁ}%%imﬁﬂr%@eﬁm%éﬁ%%W% epre reacting with an
epoxy group suc as dlcy I am de 15 tetranget hyl guani di ne and the |ike.
These ¢ dUﬁH%P %g XY Les neherer ﬂ%?&%l?ﬁ%a%¥ctmo or nore.

novo) aks ' and

h h | f d, phe
feacti on pr%%‘a%? e PombRoradty TR &5 s on SV LRI R R8T 1 eno
di ch or i de o n@%ﬂ%@f’éﬂo%ﬁ 0t ) ) DeRzeng, ot felPl Shobghenabl

The proporti o Tesino
. . trlbutylphosphlne, trioctylphosphine, tri-2-

cyanoethylphosphine and the like; tertiary amines such

10 as tributylamine, triethylamine, 1,8-diazabicyclo-
(5,4,0)undecene-7, triamylamine and the like;
quaternary ammonium salts such as benzyltrimethyl-
ammonium chloride, benzyltrimethyiaﬁmoniﬁm hydroxide,
triethylammonium tetraphenylborate and the like;

15 imidazoles; and the like. However, the cure
accelerator is not limited thereto.: Among them, the
orgaﬁic phosphine compounds, 1,8—diazabicyclo-
(5,4,0)undecene-7 and triethylammonium tetraphenyl—
borate are preferable in respects of moisture'

20 resistance and curability, and triphenylphosphine is
particularly preferable. The amount of the cure
accelerator (c) used falls within the range of from
0.05 to 10% by weight relative to the weight of the
epoxy resin (a), preferably 0.1 to 5% by weight.

25 . The aromatic polyamide pulp used as the
component (d) in this invention is a genéric name of

fibrous materials of aromatic polyamide pulp which have



conponent (a) and the curing agent of the conponent (b) are as

follows. The anmount of the curing agent used is preferably 0.7 to 1.2
equi val ents per equivalent of the 25 epoxy group. Wen the anount of the
curing agent is, | ess than 0.7 equrv&lent or nore than 1.2 equival ents

per. equi val ent of the epoxy -group, the curing becones

- 8- I nsubbleql bnhY 29619338 ANyt RER AR dAAS Y ddmical that a
probl'emis caused I n"reSpect of heat reésistance. The cure
accel Brat or ofpeklag .component (c¢) used in this invention may be any
known cure 5 accel erator, and exanpl es thereof include organic
phosphi ne conpounds sucirhasatbmpbepypphgaphdeepulp uded in this

met hyl phenyl phosphi ne, tri-4-met hoxyphenyl phosphi ne,

t ri but yl phosphnwventtionodisy ppledspiably, sudh 2hat thecspeodtfliyd swodsivene and
the like; tertiary amnes such 10 as tributylamne, triethylam ne,

1, 8- di azabicyerea thereos megsyxesc dyethe BETamEtRAchdsadd toh@Q mid:
guat ernary anmoni um salts such as benzyltrinet hyl - anmmoni um chl ori de,
benzyl t ri met h§l-aRREnitH® Npdusxicde freeness measpiradmdn e San@tHémy| bor at e
and the like; . 15_imdazoles; and the li t he cure

accel erator i StRHLAL : obhéretds Rﬁ§h&§fH@ﬁﬁg¥ﬁ§%%hessoﬁﬁﬁﬁic phosphi ne
conmpounds, 1’§é%£%é§bhgy%k%ferably 100 to 700 ml, more preferably
150 to 700 ml. Wwhen the freeness is less than 100 ml,
10 the flowability of the system is impaired and the
"workability is lowered. When the freeness is more than
700 ml, a sufficient reinforcing effect cannot be
desired.
An aromatic polyamide used as the raw
15 material of the aromatic polyamide pulp includes a
polymer obtained by a condensation of at least two
components selected from the group consisting of
aromatic dicarboxylic acid, aromatic diamine, and
aromatic'aminocarboxylic acid, and a polymer obtained
20 by a condensation of arcmatic aminocarboxylic acid.
Specifically, examples thereof includes poly-'
(paraphenylenenterephthalamide), a copolymer composed
of 3-4'-diaminodiphenylether/paraphenylenediamine/
terephthaloyl dichloride, and poly(metaﬁhenylene
25 isophthalamide).
" The fiber length of the pulp used in this
invention 1s preferably 0.01 to 5 mm from the view

point of reinforcing effect and workability.



(5, 4, 0)undecene-7 and triethyl anmoni um t etraphenyl - borate are
preferable in respects of nmoisture 20 resistance and curability, and _
tri phenyl phosphine is - particularly ef erabl e. The anount of the cure
accelerator (c) used falls within theT € of from 0.05 to 10% by
weight relative to the weight of the epoxy resin (a), preferably 0.1
to 5% by weight. 25 The proporfthicorrefiaiie byt ¢ epdliramitedwbpt he
conponent (d) in this invention is a generic name of fibrous materials
ofz afgmati ¢ ptthencaepenémt which bbereded is such that the amount of

-9- been highly fibrillated by a nechanical or chem cal nmeans.

The aromati c e yeemnpenent p(dsefplbs twithin theveandencf stxerf@rabty such
that the specific surface _ 5 area thereof neasured by the BET nethod is 3
to 20 nferr]/10% by weight feased yen ofhe reeikk swedektrel ®9et he Canadi an
standard thod in JIS F—812 "Pu“g Freene&g Test Met hod" is preferably
100 to 700 mSOTRIEDH efdk abt RERERL Pobr A\ FAHEPPRERhess is | ess

workadi 111y 1 T o r et AREn 1o F1ob B LS o WRER €8¢ 700 -
sufficient f%@éﬁéﬁ{{'&n e{é %cgrgaﬁli'z% &?e above-mentioned range, the
; flowability and moisture resistance of the composition
are decreased, and when the proportion is less than the
10 above range, the composition is not sufficiently
toughened.

These pulps may be used after they have been
subjected to surface treatment for the purpose of
improving the adhesiveness to the resin component in

15 the composition. The surface treatment referred to
here includes all the operations for chemically and
mechanically treating the pulp surface for enhancing
the various performances of the resin'compositién
containing the pulp of this invention and/or the cured

20 products of the resin.composition. Among them, in
order to allow the cured product of the fesin
composition of this invention to exhibit the desired
performance, that is, allow the semiconductor device
sealed with the resin composition of this invention to

25  exhibit excellent performance, it is preferable to
conduct the surface treatment of the éulp for improving

the adhesiveness of the pulp to the epoxy resin which



desi red. ' An aromatic pol yam de used as the raw 15 materi al

of the aromatic pol yam de pulp includes a - pol ymer obtai ned by a
condensation of at |east two conponents selected fromthe group
consi sting of aromatic dicarboxylit ®kit, aromatic dianine, and

aromatic am nocarboxylic acid, and a polymer obtained 20 by a condensation
of “ar dmati ¢ aﬂbnacﬂéEQXx|kés§ﬁld The s@P€ackl ezkbhymetXafBl pyelflea®t,

i ncl-udes pol y- (par aphenyl ene terephthal am de), a copol ymer conposed -
of- 374" - di ani aodupliecyl erbacmpatapiiehy besegifagenereat inteagehthal oyl
dichl ori de, and pol y(net aphenyl ene 25 i sopht hal am de). The
fiber |ength obmphéspubp (fi3edni epbiRiysresini asenni esseatpadferably 0.01 to 5
nm fromthe view poi nt of reinforcing effect and workability.

- 10 - componentThe proportion of the aromatic polyanide pul p

(the conponent (d)) blended is such that the anount t he conponent

(d) falls @mthln the raﬁﬁ@ BPOXY oFif818 (§) usedlé@bﬁpemépﬁﬁﬁcﬁased on the
total weight of componen conponent t he conponent
(d), preferabF§e§tP8916%FB§ %@Vg%?. gﬁe%np oxypfﬁéé%f is nore than
the*above- ”E”ExSmSQeEaEESreo?e1nc1ude diglycidyl ether compounds
: derived from dihydric phenols such as bisphenol A and
the like; glycidyl ether compounds of polycondensation
10 products of phenols with aldehydes; amine type epoxy
-resins derived from aminophenol, aminocresol,
diaminddiphenylmethane and the like; glycidyl ester
compounds derived from aromatic carboxylic acids such
as oxybenzoic acid, terephthalic acid, isophthalic acid
15 and the like; hydantoin type epoxy compounds derived
from 5,5-dimethylhydantoin and the like; alicyclic
epoxy resins such as 2,2-bis(3,4-epoxycyclohexyl)- .
propane, 2,2-bis[4-(2,3-epoxypropoxy)cyclohexyl]-
propane, vinylcycloheiene dioxide, 3,4-epoxycyclo-
20 hexylmethyl 3,4—epoxycyclohexahecarboxylate and the
like; etc. Among them, amine type epoxy resins are
preferable in view of enhancing the adhesivenesé, and
the tetraglycidylamine type epoxy resins in which 4,4'-
diaminodiphenylmethane is used as the starting material
25 is particularly preferable. Moreover, the epoxy
equivalent of.the epoxy resin is preferably 1,000 g/eq

or less, and when the epoxy equivalent exceeds 1,000 g/



flowability and noisture resistance of the conposition are decreased,
and when the proportion is. less than the 10 above range, the conposition
is not sufficiently t oughened. These pul ps may be used
after they have been subj ected t0 t4rtace treatnent for t he purpose of
i proving the adhesiveness to the resin conponent in 15 the conposition.
The surface egeasuEfiicieher b@desdvenessheésenorcbbgasinad. t he operations for
chem cally and mechanically treating the pulp surface for enhancing

t be ‘vari ous perfor manctEeeosurheceesireatmepvsinethod may benaamynkngwhhe pul p
of this invention and/or the cured 20 products of the resin conposition.
Anong them mathod. oAdedisglacrdwinhe four exappdeuciaphnese Pasent
conposition of this invention to exhibit the desired per f or mance, that
is, allow th8PRéirabiabckekadelPceIP-A-63a41L8d 44y htheEer B8¥nb&onpositi on

of this ipventign to %g exhi bi,t _excel | ent gerfor nce,. it s preferable

to condHEe: AeMELPPc &0t WBAFHe ko ATPREESGI BOREAMERSr BHLRg 1S t he

adhesi veness,of the,pulp_ta &h . €pOXY resin s a matrix
RPIEE PP,

whi ch . . X
fesin The siPPSESSEr 88t Re 8By SPoRY' Tgsin, AAsEoLved dBnt with a

surface treabhng, g8489L solvent to apply the epoxy resin to the
surface of the pulp, a method in which the aromatic
polyamide pulp is spray-coated with the solution of an
10 epoxy resin in an organic solvent to apply the epoxy
fesin to the surface of the pulp and a method in which
heat treatment is applied at the time of the above
immersion in or spray-coating with the solution. In
addition, as disclosed in JP-A-62-225,539, there is a
15 method in which when an epoxy resin is applied to the
. surface of an aromatic po;Yamide material, heat
treatment is effected in the presence of an ammonia gas
to improve the adhesiveness of the aromatic polyamide
material to the epoxy resin. Also, a method of
20 obtaining a surface-treated aromatic polyamide material
by treating an aromatic polyamide material with an
agueous emulsion of an epoxy resin and then heat-
dehydrating the same.
Among these methods, the method using the
25 aqueous emulsion of the epoxy resin is particularly
preferable, and generally used methods can be applied.

as they are. For example, an epoxy resin emulsion can



conprising (f) an epoxy resin as an essenti al conponent . 5

The epoxy resin (f) used as the surface treati ng agent may be any
. known epoxy resin, and- exanpl es thereof include diglycidyl ether
conpounds derived fromdi hydric nol s such as bi sphenol A and

t.he. li ke; glycidyl ether conmpounds of polycondensation 10 products of
phenol s ‘wi tihe abskedywlesch abs nebt g pee@ Py Ydispers &ag nandepoxgdrés om

am nophenol , am nocresol, di am nodi phenyl met hane and the |ike;

gl yci dyl esimrwater tmnpbenﬂsedemteedffaonoaionﬁtisurﬁabbaytisuahids such
as oxybenzoic acid, terephthalic acid, isophthalic acid 15 and the like;
hydant oi n tqeea@peﬁbenowpmgwmeddef|pehyoxyethyban6 ®idhnet hyighgdant oi n and
the like; allc clic poxy resins such as 2, 2- bISéB 4- epoxycycl ohexyl) -

propane, 2,2 Jc?%ﬂl% ?@%@&yﬁ?oﬁmy}w@@ﬁ&m speed Sk bpEART -

gizyegg%igcgrgﬂgxghgﬁlde : é%%%% éﬁf?acégﬁqgg§¥ hﬁAMﬁﬁP@%bn] ani ne
lbesthontolf Uiks hse an POEIEPPLT 0] fle 1580508 886 B0y, i cn
gaf;lcularly preferab%EPy%gPegggshbaﬁyéPd ad lQ?pféﬁéf ?en 8g¥|?Le 520;3

resin is Predpécblind, P00i8/ £ a rang éeseroﬁnﬂvy\@eeot4?6/§@Of¥oﬁqu' val ent
exceeds 1, 000 g/

the v1ewp01nt of emulsion stability, adhesiveness and
10 the like. From the v1ewp01nt of uniformity of
treatment, the emulsion particles have preferably a
diameter of 15 pm or less, more preferably a diémeter
of 5 um or less.
In order to increase the amount of the epoxy
15 resin to be adsorbed on the pulp in the treating
solution, it is particularly preferable to hydrolyze a
part of the glycidyl groups of the epoxy resin in the
epoxy resin emulsion into glycol groups and then use
the thus treated emulsion because the thus treated
20 emulsion enables the epoxy resin to be adsorbed on the
aromatic polyamide pulp approximately 100% without
using any other particular means. |
In order to obtain an epoxy resin emulsion in
which a part of the glycidyl groups have been
25 hydrolyzed into glycol groups, there are a method of
preparing an emulsion dispersion using as the stafting

material an epoxy resin which has been hydrolyzed in a



- 12 - eq, sufficient adhesiveness is not obtained. The
surface treatnent nethod may be any known nmet hod. As disclosed in, for
exanpl e, Japanese Patent - Application Kokai No. JP-A-62-218,425, there
may be 5 used a nethod in which the ar orfati ¢ pol yani de pulp is

imersed in a solution of an epoxy resin dissolved in an organic

sol Vent to appyenéhel epokyowssmanherthnd a meshofiatr whitheapnul p, a net hod
in which the aromatic pol yam de pulp is spray-coated with the solution
of an*,10 epoeyuleidn is pnevigasiy poepenedt bnapptynvestipoay resin
to the surface of the pul p and a method in which heat treatnent is
appl i ed at themanner ofndhehehosebjectednherbydnolysds - sphagordangngow t h
the solution. In addition, as disclosed iin JP-A-62-225,539, there is a
15 method in WAechatker %ﬁtbﬁéxyar@iﬁom ﬁ{éﬁl peabig emulsion gapfhee of

an aromati c_ pol de naterl atment is effected in the
presence of° ane%ﬁﬂ%ﬁ aby ggne FBr h¥¢ﬁ9éy?ﬁ@gaﬁﬂe§99§¥e§§st the aromatic

ggigﬁg}ﬁg a suyggigﬁ?r%3%§8é3r8ﬁ§0$§ %géggﬂfﬁégﬁﬁPQrPg%Hoghe B§nar8£ting an .
oromat1 0 PO YoUhACoHLE AL Mokl 3r i 8OURBESEYRSLORGPhoATRROY ES1
methods, the ngLhpdr-48189cLhReat-treat the emulsion as it is. As a
result of the'hydrolysis, a part of the glycidyl groups
10 of the epoxy resin are ring-opened to change into
glycol groups. The percentage of hydrolysis reaction
' is preferably at least 10%, more preferably at least
20%, but less than 90% of the glycidyl group existing
before the hydrolysis from the viewpoint of
15 adsorbability on the pulp and adhesiveness to the
maﬁrix resin.
The aromatic polyamide pulp used in this
invention may be that which has been subjected to such
a treatment as hot water washing or the like to reduce
20 the amount of ions. The thns treated pulp is such that
-the amount of ions extracted in the pressure cooker
test which will described in detail hereinafter is
preférably 0.7% by weight or less, more breferably 0.2%
by weight or less and most preferably 0.05% by.weight
25 or less, 6f the weight of the pulp. Whén said amount
of ions is more than 0.7% by weight, the insulation

resistance after moisture absorption of the cured



25 aqueous emnmul sion of the epoxy resin is particularly preferable, and
general ly used nethods can be applied as they are. For exanple, an _
epoxy resin enul sion can _ - 13 - be
used which is obtained by dlsperS|ng &P epoxy resin - in water in the
presence of a nonionic surfactant such as an et her conpound of

pol yoxyet hyd,en8; W t&‘f He Rdxy resﬂi'é&ﬁéééﬁ@i&r@hﬁ PéweREl] i k& by high

speed stirring. The epoxy resin/surfactant ratio (by wei ght)

in-this ca&ﬂxé@rsdoﬁi \aidgtk Vb £ hidriee k& nelst ades healspoxin viewr@si n and
surfactant; however, it is preferable to .select the ratio in a range
of from 97mbistuiE IHedismrance rélimlyvi Eiypoi nt of enul sion stability,
adhesi veness and 10 the like. Fromthe viewpoint of uniformty of
treatnment, the enul siThe parassires dookemrisisdr ald yeffected dvanet er of 15
[err]mor less, nore é)referabl y a dianmeter of 5 [err]mor |ess.

In orded t ®laginms?. 4 e efrurdansle h@'ldep&yo a5f deFonbze biewrbed on
the pulp in the treating . solution artlcularl referable to

hydr ol yze #xchangag} "(ﬁt‘?lFleubI%/ctf tig\fm Tof RYRSSHR,TSELOR | n the
CPoKy, s\ ST S0t Sl Ae ol B U AV SR MES.ore AN L2 (et o
be adsorbed Jeéklng them to wvarious measurements. In this case,
the ion content extracted with the deionized water is
10 measured by an ion chromatography.
The inorganic filler used as the component
(e) in this invention includes silica, alumina,
- titanium white, aluminum hydroxide, talc, clay, glass
fiber and the like. In particular, silica (molten
15 silica or synthetic silica) and alumina are preferred.
The proportion of the inorganic filler blended is
required to be 75 to 94% by weight, preferably 80 to
- 92% by weight, of the total weight of the component
(a), the component (b), the component (c) and the
20 component (e). When the amount of the filler is
smaller than the above, the hot strength of the cured
product is low, the amount of water absorbed becomes
large and.the cured product becomes inferior in
resistance to solder cracking. When the amount of the
25 filler is larger than the above, a problem is caused in-

respect of moldability, particularly flow properties.

The inorganic filler used in this invention may be in



aromati c pol yam de pul p approxi mately 100% w t hout usi ng any ot her

- particul ar neans. In order to obtain an epoxy resin enul sion
in whi ch a part of the glycidyl %roups have been 25 hydrolyzed into
glycol groups, there are a nethod of” preparing an enul sion di spersion
using as the starting material an epoxy resin which has been

hydrol yzed vdrifous forms such as spherical form, fragﬁént form geferally
known manner and a method in which an enmul sion is previously prepared

dn a conventhenhike. Abhsoneitais poesilkle) ectedeta hiyxlitorgsoE. According

to the latter nmethod, a uniformand stable enulsion can be 5 easily

obt ai ned. F@¢Vﬁwd&ofyklagsaha%p@gydléﬁen$nt sizeari o8 met hods can be used
dependi ng upon the ki nd of the emul sion; however, it is the S|nplest

net hod and Partl%#%#%%%blént%r@%étt@r%hgh%ﬁefb%%I%h%nrﬁ§lﬁt is. As a

result of the Si s, art of the c 10 of the epoxy
resin ar® r??ﬁp%ﬁé t%lE%aﬁﬁ% }g@ﬁganlg é%;ﬁ%? hﬁ th¥fe percentage of
hydr ol ysi s reactlon east 10@% eferably at

| east So9EhEERn oo Naf ShororY | FEe %ﬁ%@&?ﬁmg BB EXPLEF nbe
before the bydr ol yel s, {1 oM LNG.Y e¥POLEL1 L 1452RTFRERAPLLI Ly on the pul p

and adhesi
fluidity, and hence, it is preferable to use at least

one spherical form filler. In this case, the amount of
10 the spherical form filler used is at least 1% by weight
but less than 100% by weight, preferably at least 10%
by weight but 95% by weight or less. However, when the
- spherical form filler is used alone, the surface area
becones small and hence a problem is caused in respect
15 of moldability, for examplé, the amount of flash
increases. Therefore, it is preferable to use the
spherical form filler and the fragment form filler in
combination.
To the epoxy resin composition of this
20 invention, if necessary, it may be added thereto a
release agent such as a natural wax, a synthetic wax, a
higher aliphatic acid, a metal salt of the higher
aliphatic acid, a paraffin or the like; a coloring
agent such as carbon black or the like; a surface-
25 treating agent such as a silane coupling agent or the
like; and the like. Also, it may be added to the epoxy
resin composition; a flame retardant such as antimony

trioxide, a phosphorus compound, a brominated epoxy



matri x resin. The aromatic polyami de pulp used in this

I nvention may be that which has been subjected to such a treatnent as
hot water washing or the like to reduce 20 the amount of ions. The thus
treated pulp is such that t he amount™’of ions extracted in the pressure

cooker. test which wll described in detail hereinafter is

preferably 0. Zeédin vex gtite ol ikess, Therleronithat bl gpOx?%Uresin by wei ght or

| ess '‘and nost preferably 0.05% by weight 25 or |less, of the weight of the
pulp. ‘Wien saipbmmbemiarly poéférnedi Sonoakblowimg OtHes égoxei pasint he

I nsul ati on resi stance after noisture absorption of the cured

- 15 - pr RRMEROBFL 1R epoR¥hikit na cEhpBsi Yebardant oakfeat - so t hat
said amount of ions is not desirable in view of noj sture res|stance
reliability. In o p‘? _IGke %k%?mfiés*fe%ne?@&?%ﬂd e s
placing 2. g o{ nd 4 g. of ., dei Onlé exchanged)
water in a %%a:%ﬂe% Wy %WT%RI%FPer Stye’ elvaﬂ%?ﬁ?alnlng t hem at

o MR ol B0 S0 £ B PO BB
O e et i S B AL AU ARG 50 for oo
the effect of this invention is not impaired.
Specifically, addition type and reaction type
10 elastomers such as polybutadiene, butadiene-
acrylonitrile copolymer, silicone rubber, silicone oil
and the like are included.
In this invention, for previously kneading
.the epoxy resin with the aromatic polyamide pulp to
15 prepare a resin mixture, the epoxy resin may be melted
| so as to have a viscosity ranging from 200 to 10,000
centipoises and mixing the molten epoxy resin with the
pulp. When the viscosity.of the epoxy resin is less
than_200 centipoises, it is impossible to uniformly
20 disperse the pulp in the epoxy resin, and when the
viscosity is more than 10,000 centipoises, a great
power is required for the mixing and hence such a
viscosity is commercially disadvantageous.
For uniformly mixing the resin mixture with
25 the epoxy resin curing agent which is the component

(b), the cure accelerator which is the component (c)

and the inorganic filler which is the component (e), a



(e) in this invention includes siltca, alum na, titaniumwhite,

al um num hydroxi de, talc, clay, glass fiber and the like. In
particular, silica (mlten 15.silica or ﬁynthetic silica) and alumna are
preferred. The proportion of the nd ganic filler blended is .

required to be 75 to 94% by wei ght, preferably 80 to 92% by wei ght, of
the total wei gkethold tisdnoobjeated twin rod)l, orhetteypometitodshmayt e
conponent (c) and the 20 conponent (e). Wen the anount of the filler is
smgl I’'ar t han usedabove, the hot strength of the cured product is |.ow,
the anount of water absorbed becones | arge and the cured product
becones inferi-or in Inr exderatioe sedls anded estzoringParihsiicihé@samunt of
the 25 filler is larger than the ahove, .a _problemis caused in.

respect of moFGHBCORGRCERXT OFc Hhgr Iy ke HAtEy &H& §REXY TeSinThe i norganic

fill in this.i ti .be in, - .
-|16er e VAEFHE%E?%$%§P§ﬁ§nkggyéﬁﬁ@$ﬁféyhf5?¥ﬁ TP E R Hfor m and t he

like. Also, it _is passible to.us ] f ven I4HI4 r ggving
different sizES™ 1%_1°%§W@ b5 g‘ﬂ%’)?tgdi(%)%%d&’e_ﬁe()t%q%%ﬁ ﬁﬂ | g " 5
conposi tion W!mtetll_hgtae sl r%%mtg:afrfslfleg m%?.d!i[?lgt,h'c%mpreséi%\fle%l%ngt,he use of
only the fragnent  tormfilTer is , -

injection molding or the like.

The cured product of the epoxy resin
10 composition of this invention is excellent in balance

of hot impact strength and hot flexural strength and

hence the epoxy resin composition is particularly

useful as a material for sealing an electronic part,

and the electronic part sealed with the epoxy resin

15 composition is excellent in soldering resistance.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Examples of this invention are described
below; however, this invention should not be construed
to be ‘limited thereto.

'20 In the Examples, the epoxy equivalent is

defined as the molecular weight of an epoxy resin per
‘one epoxy group. |

The evaluation of mixture and cured molded

article was conducted by the following methods.

25 Glass trapsitiopn temperature: Measured using a



not desirable because it results in an inferior fluidity, and hence,
it is preferable to use at |east one spherical formfiller. In this
case, the amount of 10 the spherical formfiller used is at |east 1% by
wei ght - but less than 100% by weight? preferably at |east 10% by
wei ght but 95% by wei ght or |ess. However, when the spherical form

filler is uehembﬁeehahheaauef:ﬁqu@rrea(SHIMAMprmS-mlI and hence a
problemis caused in respect 15 of noldability, for exanple, the anount of

ilash Bagkeds derdhessel oMeasuirads spicdirdlisiy ed aSme De18 by spherical
formfiller and the fragment formfiller in conbi nati on.

To the epox¥odedi ?3Sompdsirt ithe aontdiitson20 afigsCiAy2, mihutesessary, it may
be added thereto a reIease agent such as a natural max a synthetic
wax, a 3 . QY el D angl fasita |f lexiurag ) £ her

aI|phat| aC|d paraff| or the | i ke; a coloring - agent such as

carbon bPac e@ﬁ“?ﬁ@ eﬁﬁerdanguﬁﬁaéés Kfégﬂﬁeaﬂ'ﬁ@-é@@ﬁﬂfghéﬁqﬁk a silane

coupl i ng agent or and the Lik , It may be added to the
cposy 0 RBanRsnl sesten (IR d8-a0f " ghen nee

trioxide, at?i%?%ggygﬁhﬁngéé%dc&a broni nated epoxy

- 17 - he brom nated epoxy resin is
Water absorption: A weight change under the conditions

of 85°C/85% RH (relative humidity) was measured using a
10 thermohygrostat (TABAI PR-2).
Spiral flow: Measured according to EMMI-1-66 under the
conditions of 175°C/70 kg/cm?.
Hot impact strength: Measured by a Charpy impact
tester (Ueshima U;F IMPACT TESTER). The measurement
15 temperature was 240°C
ldering resist e: The number of ICs, in which
cracks were caused, was measured after a 52 pin QFP
package sample having a package thickness of 2.05 mm
had been subjected to moisture absorption under the
20 conditions of 85°C/85% RH/72 hours and immediately
thereafter placed and immersed in a solder bath at
240°C for 30 seconds. The number of the tested samples
was 16.
r i n iabilityv: A disc having a
25 diameter of 50 mm and a thickness of 2 mm was prepared
and subjected to pressure cooker test and insulation

resistance was measured from 0 hour to 1,000 hours by



particularly preferred for allow ng the epoxy resin

conposition to

exhibit a flame retardant effect. - In order to make the epoxy
resin composition 5 of this invention IQw in inner stress, various

el astonmers nmay be added to the epoxy re§iﬁ°c6nposition

or previously

reagted with the epoxy resin so far as the effect of this invention is
not inpaired. an inSpdeitfiicralresisidaics aeasurdmndpmeaciten type 10

el astomers such as pol ybut adi ene, but adi ene- acrylonitrile copol yner,
silgcone rubber(masiifipssneesi by Toycaseitkiie Seiilsakarshd)n@ndiathe _ '
In this invention, for previously kneading the epoxy resin wth the
aromati ¢ pol yafPd&tyiey negistance gediabd Lidyl was evarleiatede besed) aresi n

may be nelted

S0
centi poi ses an&hﬁif@ﬁ@iFﬁeQHﬂﬁﬁgﬁdepoxy resin with the

s to _have a viscosity ranging from 200 to 10, 000

pul p. When the

viscosity of the epoxy resin is |less than 200 centipoises, it is

i npossible to uniformy 20 disperse the pulp in the epoxy resin, and when

t he vigco%kgﬁphg qore than 10, 000 centipoi ses, a great power is
% .

required for t

Xi'ng and hence such a viscosity is comrercially

the cure

di sadvant ageous. One hundg%ﬁigﬁghgr yaC'n%ggd%?eeEﬁzk?BgiéLure with

25 the epoxy resin curing agent I's the one

accel.erat or whicgbsbs hbeoggnpqggﬁgebgky ESCNaQQSEh% EQQE%aBE&éfUE er which

i's the conponent (e), a

Sumitomo Chemical Co., Ltd.) as an epoxy resin and 3 g

of an aromatic polyamide pulp (Towaron 1097, a trade

10 name of Nippon Aramid Yugen Kaisha) were weighed and

placed in a three-necked flask. Thereafter, the

temperature of the contents of the flask was elevated

to 140°C in an oil bath. The epoxy resin used in the

present experiment had a viscosity at 140°C of 500

15 centipoises (viscosity measurement: Rheomat-30

manufactured by Contraves. Company). The mixture in the

flask was stirred for 30 minutes under a nitrogen

atmosphere. Incidentally, the stirring speed was 200 .

rpm. Thereafter, the resin composition obtained was

20 taken out and subjected to evaluation of pulp

dispersion state. The evaluation was conducted

according'to the NEP index proposed by DU PONT DE

NEMOURS & COMPANY. The evaluation method is described

in detail below.

25 Eleven grams of the resin composition

consisting of the epoxy resin and the pulp obtained

above was weighed and put on the center of a



- 18 - met hod using heated twin roll or other methods may be used.
In order to seal an electronic part such as sem conduct or or the
like with the epoxy resin 5 conposition of this invention, the epoxy
resin - conposition may be noldéd by a heretofore known nol di ng
Jfrethod such as transfer nolding, conpression nolding, I nj ection

ol di ng or fl@dddé®nt glass plate. AncilerWithsppehind Pladde epoxy resin
10 conposition of this invention is excellent in bal ance of hot

J mpact stregide asd hnit fdeneal. statentie cditter of sailermsotiher epoxy resin
conposition is particularly ‘useful as a material for sealing an

el ectroni c glarsts plate, foun dsdwmmEscaanilayiag & ewlzs af t4h drex epoxy
resin 15 conposition is excellent in soldering resistance.

DESCRI PTI O4 ©m Had RREFERREYaMBOSIaNENERIother glass plate wd&npl es of this
i nvention are described bel ow; however, thjis invention should not
be consty udpshed to spread |the epithgaresitiopginto a disk fpyme

Exampl es, the oxy .equi valent, is defi ned as the nol ecul ar- wei ght
OT gﬁ epoxfr%r @g)qy%é.ﬁq Cm 1n éw%fﬁﬁtﬁ pﬂllns o serveél in 9
' the squares were classified based on the size as shown

in Table 1 and counted.

Table 1
Class Diameter of pilling
Large 3.2 mm or more but

less than 5.1 mm

Middle 1.6 mm or more but
less than 3.2 mm

'Smali less than 1.6 mm

Incidentally, the case where pillins having a

10 diameter of 5.1 mm or more existed was judged as

undispersible. This operation was repeated tWice and

the NEP index was determined according to the following

equation:

NEP index = [(number of large pillings x 3) + (number
15 of middle pillings x 2) + (number of small pillings x

1)] x 1/2.



The eval uation of m xture and cured nol ded article was conducted by
the foll ow ng nethods. 25 G ass transition tenperature: Measured using
a 19 - _ t her nronmechani ca
anal yzer ( SH MADZU DT-30). Barcol hard@g%s Measured according to ASTM
D- 648 . by Model 935 under the conditions of 175[err]C 2 m nutes.

Hot™ flexural sSthencase awtehetthie MNEP aindedudetermined gcaprdimedtaccordi ng
to JIS K-6911 by an Instron type uni versal tester (SH MADZU

| S10T). The ek e@hehion was smallbrpes ai wdgededs 2a0pdrifC. Wat er
absorption: A weight change under the conditions of 85[err]C/ 85%
RH (relatlvelﬂHﬁQﬁ¥§3 Wbkt¥easured using a .10 ther nohygrostat (TABAI

PR- 2 Sp I r di 1o EMM -1: 66 d th
cond ti ons of 1750 er 1] C/YRF RSt OF THE' i Eotodi Clon o 1t ¢
(%S d b I TESTER) .
Thgsﬁ;:surengﬁgg%&gyel é%%%?%. %ngﬁg;%%?errégéf@aéigh Agﬁﬁa%egggg )

resi stance: ?@ra%&%ﬁt '{‘n"‘ﬂ‘x&hr esin com ?éfﬁfén"‘@f%ﬁ%‘géfg’ was

measur ed after a5 age sa aving a age
t hi ckness of 2105tE%npulp was ﬁﬁﬁb%ﬁ@@béuébesée@nlﬁb£ﬁ1§t&£§péP§QaPt'0“

under the

Example 2

10 One hundred grams of a glycidyl ether of
biephenol A (Sumiepoxy ELA-128, a trade name of
Sumitomo Cheﬁicai Co., Ltd.) as an epoxy resin and 5 g
of an aromatic polyamide pulp (Towaron 1097, a trade
name of Nippon Aramid Yugen Kaisha) were weighed and

15 placed in a three—necked flask under an atmosphere at
25°C. The epdxy resin used in the present experiment
had a viscosity at 25°C of 8,000 centipoises (viscosity
measurement : Rheomat-30 manufactured by Contraves
Company). The mixture was stirred for 30 minutes.under

20 a nitrogen atmosphere. Incidentally, the stirring
speed was 290 rpm. Thereafter, the resin composition
was taken out and subjected to evaluation of pulp
dispersion state. The evaluation was conducted
according to the above ENP index. As a result, the NEP

25 index was 12, from which the pulp was understood to be

uniformely dispersed.



20 conditions of 85[err]C/ 85% RH 72 hours and i mredi ately

thereafter placed and inmmersed in a solder bath at . 240[err] C for
30 seconds. The nunber of the tested s gples was 16. '

Moi sture resistance reliability: A drsg havi ng a 25 di aneter of 50 nm
and..a thickness of 2 mm was prepared and subjected to pressure
cooKer testcamgatasiiat ERAmple 1 resi stance was neasured fromO hour to
1,000 hours by - 20 - an

i nsul ati on resi st anceoneakundngdagpanat 0§ a norphabbuf soliided by Toyo Sei Ki
Sei sakusho) and the noi sture resistance reliability was eval uated
based on glythdyileethes offit aFnrdsol novokmkniSemiepoxy ESCN-195, (e
hundred grans of a glycidyl ether of o- cresol novol ak (Sum epoxy
ESCN- 195, aat tzddennameopbf Sumiggmpt Ghemdmedi €al- ,CbLA. )t @8) as an epoxy
resin and 3 g of an aromatic pol yam de pul p_(Towaron 1097, a trade 10
name of Ri pBBAXAr ZAFANYAHEN3KE Shafnnwareratigheglxamide PWPaced in a

F1'ack vas oNBouABan 10875 oas §ipakr PamenofnNaPpoRa bRomife YIG8R, rosi n used
nthe Rt eReRt L EXRCLLTBNLAALNA B186e ol HRhentl G 8k 390
: ice in a grinding mixer (Sample Mill SK-M10OR
manufactured by Kyoritsu Riko Kabushiki Kaisha). :These

10 were ground and mixed at 2,000 rpm for five minutes.
The resulting resin composition had an NEP index of

150, from which the:dispersion was judged bad.

Comparative Example 2
One hundred grams of a glycidyl ether of
15 bisphenol A (Sumiepoxy ELA-128, a trade name of
Sumitomo Chemical Co., Ltd.) as an epoxy resin and 5 g
of an aromatic polyamide pulp (Towaron 1097, a trade
name of Nippon Aramid Yugen Kaisha) were weighed and
placed in a three-necked flask. Thereafter, the
temperafure of the contents of the flask was elevated
20 to 80°C in an oil bath. The epoxy resin used in the
present experiment had a viscosity at 80°C of 20
centipoises (viscosity measurement: Rheomat-30
manufactured by Contraves Company). The mixture was
stirred for 30 minutes under.a nitrogen atmosphere.

25 1Incidentally, the stirring speed was 200 rpm.



15 centi poi ses (viscosity neasurenent: Rheomat-30 ~manuf actured by

Contraves Conpany). The m xture in the flask was stirred for 30°

m nut es under a nitrogen at nosphere. Incidentally, the stirring speed
was 200 rpm Thereafter, the resin cdfpesition obtained was 20 taken.
out, and subjected to evaluation of pulp di spersion state. The

eval uati on was di .t he NEP i ndex_ proposed by DU
PONT DE - NERBLREE EEBen Ry 2SR R0 cOph R bR Ro b oRer Bl P i
det:ai . bel ow. g@Biected t e¥8P;gha hg:LesiQ. Ltion

consi sting of ?hejggogy rgssﬁgaﬁﬁeﬁgé gglgﬁ%%tgﬁﬁggkglgﬂngggké’maghﬁeighed
and put on thee¢gDh8tibh Was conducted according to the above NE®! -

transparent glass plate. Another transparent gl ass pl ate was put-
thereon. At théndexrterAsfasaegudnpt bellingsghaesngl at aiahmebersegaseg each
having a size of 4 cmx 4 cm had been graved. Said another glass plate
was 5 pushedmmoospmeamd ekistedi andohpneéet thilsi oheeawdssKkubiged ag of
about 15 cmin dianeter, and the pillins observed in t he squares were
cl assi fied baseadéspergiblee as shown in Table 1 and count ed.
; Table 2
Example Comp. Example
1 2 1 2
(Compounding) ﬂ
Sumiepoxy 100 0 100 100
ESCN-195 -
Sumiepoxy 0] 100 0 0
ELA- 128
Towaron 1097 3.0 3.0 - 3.0 3.0
Viscosity Cooling
of epoxy _ and
resin when 500 8,000 grinding 20
mixed with a solid
pulp (cps) resin
and a
pulp
NEP index 39 12 150 Undis-
persible

Reference Example 1 (Surface treatment of aromatic
polyamide pulp)
In a 200-liter reaction tank, 0.95 kg of

10 Towaron 1099 [a trade name of Nippon Aramid Yugen



Table 1 : " dass Di aneter of pilling

Lar ge 3.2 mmor nore but | ess than 5.1
nmm M ddl e 1.6 mm or nore but

| ess than 3.2 mm Smatl 25 - | ess than 1.6 mm
Incidental ly, the case where pillins having a 10 diameter of 5.1 nm or
or € exi ste ' ' ' s i r epeat ed
tw ce and %a\&,%%lg :@%e%rﬁiyhme/angi %iﬁ%r%ﬁ tglcaclo r dll%rfg &ﬁ’)l t h(e)&?é(/)éﬁsfolvﬁe ng
equation:  gurl¥ERd RERE 3 t iRy SaPinddHEs: 4134 tn%?/rlber 15 of
mddle pillings x 2) + (nunber of small pillings x 1)] x 2.

- 22 - white ddapRereed e NoONER taideo l&edicnintrdl agamrl ngwHid e t he
equation was snmall was judged as good in di spersibility.

The NEP i ndehief dilsperesion eerspediiriresd,0f313 § @l lyedwadiditled by t he
above eval uati on nmet hod was 39. As aresult, in the resin conposition

of Exanpﬁ% type epoxy emulsion dispersion (ANS-1006, a trade name
of Takemoto Yushi Kabushiki Kaisha) whose epdxy
equivalent had been adjusted to 270 g/eq by heat-
treatment at 65°C for 130 hours was dropwise added to
the dispersion over 2 minutes, and the stirring was
10 continued at room temperature for 30 minutes.
Subsequently, the polyphenylene terephthalamide pulp
was filtered and the resulting residue.was subjectea to
dehydration until the water content became about 50% by
weight to obtain a water-containing aromatic polyamide
15 pulb surface-treated with the epoxy resin whose
glycidyl groups had been hydrolyzed about 50%.
Subsequently, the pulp was dried.at 50°C until the
- water content became 6% and thereafter subjected to
preliminary opening in a universal mixer Model EM25B
20 (manufactured by TSUKISHIMA KIKAI CO., LTD.) and then
to main opening in a single track jet mill Model STJ-
200 (manufactured by Seishin Enterprise Co., Ltd.) to
obtain a surface-treated puip having a waﬁer content of
5% (referred to hereinafter és the pulp A). The
25 freeness thereof as measured according to JIS P-8121
was 350 ml..
Moreover, the same treatment as above was

conducted, except that Towaron 1097 (a trade name of



1, the pul p was understood to be uniformy dispersed. Exanpl e 2
One hundred granms of a glycidyl ether of bi sphenol A (Sum epoxy
ELA- 128, a trade nane of Sum t ono em cal Co., Ltd.) as an epoxy

resin and 5 g

of an aromatic pol yam “pul p (Towaron 1097, a trade

nane of N ppon Aram d Yugen Kai sha) were wei ghed and 15 placed in a
three-hecked fhasonNSesmed 2h§®SPREIShat for polppBenyCendhe epoxy resin

used in the present experinment

centipoi ses (viereshtlalamideemslp ef@péci Rheosatr £86e nanabd aatovedihy

Cbntraves

ni trogen atnosphetrle BETImethoad! y6. 5 he? A1) Y rang) subst Speteed weer 2002 r pm

Conmpany). The m xture was stirred for 30 m nutes under

Thereafter, the resin conposition was taken out and subjected to

eval uati on of

according to the above ENP i ndex. As a result the NEP 25 index was 12,

Pewaron 1099 sperebbaintat sur facecvreated orulas (xehatredd

from \mmh%hetcpu%rma%%r@%o@aet@um . Thet Eraenesai shersed.
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25

LA EYE BAPLE L8121 was 590

fhe hundred grans of a
Reference Example 2

In a 500-ml eggplant type flask were placed
10 g of aramid (polyphenylene terephthalamide) pulp
(Towaron. 1097, a trade name of Nippon Aramid Yugen
Kaisha) and 500 ml of deionized water and subjected to
reflux for one hour in an oil bath. The pulp was
separated by filtration and was again placed in the
flask, and fresh deionized water was placed in the
flask. This operation of filtration and washing was
repeated four times, and the pulp separated by
filtration was dried at 150°C for two hours in an oven.
The thus obtained hot water-treated pulp (referred to
hereinafter aé the pulp C) was subjected to pressure
cooker test at 121°C for 24 hours to find that the
amount of ions extracted was 0.1% by weight based on
the weight of the pulp. This value was about one-fifth
smaller than the value of untreated pulp of 0.5% by

weight.

Examples 3 to 13 and Comparative Examples 3 to 8

A glycidyl ether of o-cresol novolak

10

had a viscosity at 25[err] C of 8, 000

20 a



gl ycidyl ether of o-cresol novol ak (Sum epoxy ESCN- 195, a trade nane
of Sumtono Chem cal Co., Ltd.) as an 5 epoxy resin and 3 g of an
aromati c pol yanm de pul p (Towaron 1097, a trade nane of N ppon Aram d
Yugen Kai sha) were wei ghed, and-pRdced along with 20 g of dry i ce
i.n a grinding mxer (Sanple M1l SK-M OR manuf actured by Kyoritsu R ko

Kabushi ki Kaissitd)epokye HECNLO 9 & Hread ik 18 X &hnitt otnd Whdmedor five

m nut es. The resulting resin conposition had an NEP i ndex of 150,

4 rom whi ch ©re ,dilgger,siavises grnidgekyatuivalent GAIPPRALG Ay Reaimd e 2
One hundred grans of a glycidyl ether of 15 bisphenol A (Sum epoxy
ELA- 128, a thysdwlyazablef chlorifgridantentheni G0 @pm) ldsl.gn aspmty epoxy
resin and 5 g of an aromatic polyam de pulp (Towaron 1097, a trade
name of N pF&®LIA &asd Wxgsh widibs ioae et e heeisginficandreatedimdas i n a
t hree- necked_fl ask._ Thereafter, ‘the tenperature of the contents of the
flask wa? eloBFalegd 19 thesRefenence Examliesand Uneest®d BWs n used in
t he present _experinment had a viscosjty at 80[err] C of 20
centi poi ses %M%MWMI%M%@DOXY LASIGY &&%ured by
Cont r aves C%%@ ny).. [he 1@ xture was stirred for_3Q m nutes under a
ni trogen at S‘ﬁéreéi. -E°2§BI SERSRCHTSP (P RGFR Ry TEFERT 200 rpm
: mixture. Moreover, this resin-pulp mixture was
compounded with a phenol novolak (PSM-4261, a trade
10 name of Gun-ei Chemical Industry Co., Ltd., having an
OH equivalent of 106 g/eq) as a curing agent,
triphenylphosphine as a cure accelerator, one of the
surface-treated pulps obtained in the Reference
Examples as pulp, fragment molten silica (FS-891, a
15 trade name of DENKI KAGAKU KOGYO K. K.) and spherical
molten silica (FB-74, a trade name of DENKI KAGAKU
KOGYO K. K.) as inorganic fillers and carnauba wax as a
release agent and a coupling agent (SH-6040 a trade
name of Toray-Dow Corning Silicone) in the amounts
20 (unit: g) shown in Tables 3 and 4 and these were heat-
kneaded by a twin roll (the set temperatures: 110°C on
the high temperature:side and 50°C on the low
temperature side) to conduct transfer molding, and
furthermore to post-cure in a oven at a‘temperature of
25 180°C for 5 hours to obtain a cured molded articles.
The.physical properties of the kneaded product and the

cured molded articles obtained are shown in Tables 3

and 4.



- 24 - ‘Thereafter, the resin conposition was taken out and
subjected to evaluation of pulp dispersion state. The eval uati on was
conducted according to the above NEP i ndex. As a result, pillings
having a diameter of 5.1 5 nmor nore" ek sted and hence this case was
j udged-_as - undi spersi bl e. Table 2
Exanpl e Conp. Exampl €hown in Tables 3 and 4, the époxy résin 1
2 : ( Conpoundi nQ) Sum epoxy 100 0 100
100, . ESCoh85ition in wBighephrgypulp was (sed andOﬁhe resifi
0 ELA-128 Towar on 1097 3.0 3.0 3.0 3.0
Vi scosity was highly filled withotheginorgandet épdier are greatly
and resin when 500 8, 000 grindi ng 20 m xed with
a solid bmpﬁoyggs}n soldering resistance apespppared with the
and a NEP i_n e
39 12 €p9Ey resin gpppesition in Wthhpth pulp was used X
persible  cne Behelenes: FXANR' Sob h9YR1§CE:158R HREE BhetromRLic
inorganic filler or the resin was highly filled with
: the inorganic filler but the pulp was ndt used.
_ Also, the cured product had a good balance of
10 hot impact strength and hot flexural strength.



pol yam de pul p) In a 200-liter reaction tank, 0.95 kg of 10
Towaron 1099 [a trade nane of N ppon Aram d Yugen

- 25 - Kai sha for pol yphenylene terephthal-am de pulp (specific

surface area according to the BET nethod: 11.4 nierr]/g)] was drspersed
in 100 liters of deionized water. Whrle29 ~ this dispersion was stirred,

F13 § of a pol yglycidyl 5 type epoxy enul sion dispersion (ANS-1006, a

trade nane of Takempto-Yushi—Kabushi-ki—Kai cha\ whose epoxy
equi val ent had been| adj usted to 270 g/ eq by heat- treatnment at {65[err]C
for 130 hours was dr opw se added to t®e di spersfon<over 2 mnufes, and
the stirring was 1P wcontlmmednat|roon1t©npera&wreﬁfom 30 n1nutes
Subsequently, the pdlyphenyﬁéne terephthalanlde pulp mé% ﬁ#lt red and
the resulti ng resi dge—wgs oubj eeted—+o ucn'y'dl at-reor—art—the ter
content becane abouj 50%)by wei ght to obtain a water-contain
aromati c pol yam de | 15 pul p surface treated wth the epoxy resin ose
. N
gl yci dyl groups had| beeh hydrolyzed alfout 50% lgubsequently, thhe pul p
was dried at 50[err|Cuptil Qheld ' waler 'cordtent bdcafk 6% andnt h¢reafter
subj ected to prelin naryiopening in a universal mxer Motlel™EMR5B
o n [Te] o
O o ™ N | I | i L] (9] ™M N
o n o ()]
i — b
o n N (=)
[T} o ™M o™ 1 I I i i ™~ [3a) N
o LN (o] (<)}
|—|_ i <
™ o Vg 0 o
< o ™M 1 ! 1 (o2 TR o B Y o -
o o 0
— oo i r~
Q
o
=
o™ (o) [aa] 1 I o | i — ™ — <
[ev) n [e0] o™
— — o~
:
o
o
3 &
~ v B @ o
o ()} [aM o ©
g - - - [
-r I ' < o o (&}
O 2 M o a O -
0O U © ) - A
"R DS & £ 8§ B3 4 4
o > © o o = 3 )
N = §| O +H — (o] i
o |-~ =i > 8 DU~ L ©
Z2|lTg o S = = o Q o g v
g &4 O O «« mMm @ 23S O O A
o3 © o Y Y S ® 83 B M
—J]0 4 g ®© ®& & & 4 f cw [
o] 9 5 (0] 2 2 4 A A 4 A& © oS
E | B g 0 0 9 P9 4 ©® A N O
gl @ ™ & B A& A B O O~ mo®
m —




20 (manufactured by TSUKI SHI MA KI KAl CO., LTD. ) and then to main

opening in a single track jet mll ©Mdel STJ- 200 (manufactured by

Sei shin Enterprise Co., Ltd.) to obtain a surface-treated pulp having a
wat er content of 5% (referred to herginafter as the pulp A). The 25
freeness thereof as measured according t0°JIS P-8121 was 350 m .
Nbreover, the same treatnment as above was conduct ed, except that
Towar on 1097 (a trade nane of ' - 26 -

Ni ppen Aram d Yugen Kai sha for pol yphenyl ene t erepht hal am de pul p

[ specific surface area according to the BET nethod: 6.5 nferr]/g)] was
substituted for the Towaron 1099 to obtain a surface-treated pulp

(referred 5 to hereinafter as the pulp B). The freeness thereof

according to JI S P=8%3% -
In a 500-m eggpl dnt tlype flask were placed 10 g of aramd |
(pol yphenyl ene ternephtihal am dg) pulp 1Q (Towafon A09L, a trade rape of
Ni ppon Aram d Yuggn Kai sha) and 500.m of deioeni zed wat er ard:_)
subj ected to rédllux f& &e hour i®an'oi ™ bat h.“The Bulﬁwesq
separated by filtnatign ant' was again placed in the S
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flask, and fresh dei oni zed water was pl acéd in the 15 flask. This

operation of filtration and washi ng was repeated four times, and the
pul p separated by filtration was dri ?Qt 150[err]C for two hours in
an oven. The thus obtained hot water-treated pulp (referred to
herei nafter as the pulp C) was subjected to pressure 20 cooker test at
121[err]C for 24 hourdg tTo[frnd that the amount_of T ONMS EXtTActed was -
0. 1% by wei ght based gn the wei ght oﬁ;the pulsyp. Thn:s val ue was glpogé
onesfifth smal | er] than the val ue of Untreated pul phof 0.5% by -
wei ght . 25 Exampl ed ¥ o 1 an@ Chppar &l veSExa?‘pI eN3 t'o 8 © =
A glycidyl ether of odcregol novol ak* S-
27 - (Suni epoxy ESCNH{195, a trade nane of Sum tonp Chem cal Co, ,
Ltd., having an epoxy |equilval ent of 195 g/eq and a hyar ol yzabl e
chl orine content of 330 ppm as an epoxy resigg wasnm ¥ed with one of
the surface-treated pylgs 5 %bt ai ned i n° he Ref éfence”Exdgnpl es and
untreated pul p ag pulfp wign Thevi scesi tyu'of ®he apoxe resen was
adjusted to 50 centipgises, to obtaima resin- pul p m xture. Mor¢gover,
thi s resin-pul p m xtufewas
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conpounded wi th a phenol novol ak ((PSM 4261, a trade 10 nanme of Gun-ei
Chem cal Industry Co., Ltd., having an. OH equivalent of 106 g/eq) as a
curing agent, tri phenyl phosphi ne as g2cure accel erator, one of the
surface-treated pul ps obtained in the Reference Exanpl es as pul p,
fragment nmolten silica (FS-891, a 15 trade name of DENKI KAGAKU KOGYO K
K.)" and spheri cal nolten silica (FB-74, a trade nanme of DENKI KAGAKU
KO&GYO K. K. ) "as inorganic fillers and carnauba wax as a rel.ease agent
and. a“coupling agent (SH- 6040 a trade nane of Toray-Dow Corni ng

Silicone) in the amounts 20 (unit: g) shown in Tables 3 and 4 and these
wer e heat - kneaded by a twin roll (the set tenperatures: 110[err]C on
the high tenperature jside|l and 50[err] C on the | ow o tenperature sj{de) to
conduct transfer nol dj ng,| and« furt hefnore tQ posh-cure in a ovep at a
tenperature of 25 18QLeyr] Cgfor5 hours_itopobtdin agycuned npl ded
articles. The phystical properti@s of the kneaded product and thp
cured nol ded articl es| obthi ned are shown in Tables 3 ~and 4.
- 28 - As Bhown 1n Tables 3 and 4, the epoxy resin
conposition in which fhe pulp was used angy the rgsin was highlylfilled
with the inorganic fijler|areQreatly et N N
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I nproved in soldering resistance as conpared with the

conposition in which the pul p was used but
highly filled with the

W th
Al so

hot fl exural

Ferr
L

]

“

the inorganic filler but the

£

5 epoxy resin
t he epoxy resin was not
inorganic filler or the resin was highly filled

p was not used. _
10 hot inpact strength and

the cured product had a good bala “of
st rengt h. - 29 - [err] -
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Examples 14 to'16

Towaron 1097 (the amount of ions extracted
when subjected to pressure cooker test at 121°C for 24
hours was 0.5% by weight based on the weight of the
pulp), the pulp C obtained in Reference Example 2 (the
amount of ions extracted in the same manner as above
was 0.1% by weight) or Technora (a trade name of TEIJIN
LTD., the specific surface area according to the BET
method: 6.5 m?/g, and the amount of ions extracted in
the same manner as above was 0.03% by weight) (referred
to hereinafter as the pulp D) were blended as aromatic
polyamide pulps in the amounts shown in Table 5, and
cured in the same manner as in Example 3 to obtain
cured molded articles. |

The soldering resistance and insulation
resistance of the cured molded articles are shown in
Table 5. |

From Table 5, it can be understood that the
smaller the amount of ions in the pulp, the higher the
insulation resistance value after moisture absorption
of the cured molded article and the higher the moisture

resistance reliability of the cured molded article.



[err] - 35 - Exanples 14 to 16
Towar on 1097 (the anmpunt of ions extracted when subjected to pressure
cooker test at 121[err]C for 24 how 36vas 0. 5% by wei ght based on the
wei ght. of the 5 pulp), the pulp C obtained in Reference Exanple 2 (the
amount - of ions extracted in the sane nmanner as above was 0. 1% by
wei §ht )* or Technor a trgde nane of TEIJIN LTD., the spe
area according to thg BET nmet hod: 6.5 nRk/g, and the anounigi

extracted in 10 therdsane|manner as above was 0. 03% by. wei ght)
to heréinafter as the oulp D) were bl ended as anomati & pol
I n the anmounts sho ml'ﬁbq.Tabl e &8 and, 1 cyreqqi ngt hey sau;re (njam;e &S | n
Exanple 3 to obtain g‘ﬁ quredSmokded articles. 15 The|sol deri ng
resi stance and insulaqgon “resi stance of the cured nnldeﬁ artijcl es

shown in Tabl e-6- Fom—tabl-e—b—t—ean—be—ghd

that the smal ller {t he fanount of ions in the pulp, the high¢g
i nsul ation resistance |val ye after noisture absorption of {Re|curef
nol ded article and |t he hi gher theuﬁnisture -

>

n o
O (o o™ | 1 ™ — i (9]
— o n
L]

123
492

1.5x1014

100
53

Example
15
123
492

53.8
1.5
1.5
2.0
1.0x1014

14
100
123
492

Table 5

(Qecm)

Pulp C (hot-water treated Towaro 1097)
{Number of ICs)

Sumiepoxy ESCN-195

Phenol novolak (PSM-4261)
Triphenylphosphine

Silane coupling agent (SH6040)
Fragment -Silica

Spherical silica

Carnauba wax

Towaron 1097
"Pulp D (Technora)

(Compounding recipe)

Example No.

Insulation resistance (500 hrs.)

Soldering resistance




resistance reliability of the cured nolded article. . 36 -

[err] WHAT IS CLAIMED | S: 1. eS|n
conposi tion which conpri ses: @Il’l[r esin

| east two epoxy groups in the nmoreéddl é ’[{”

resin curing agent, (c) a cure accel er ’ﬂﬂ lﬂ)i[(

(8) an ar omatwyamoty at ey 1. and (e) an |Lhor"'gara| Ceriller
a5 the essential conmponents, 10 the aromati c pol yam de

pul p (d) being coraiatrikyt reayiraramnpoift ibrb wiol ) ddmprmiedehd based on
the total weight of the conponent (a), the conponent - (b) and the
conponent (d), and (a) an epoxyt h:easmnrl'@mrg fad Ilearas(te)tvtcelergamnt ai ned

in 15 an amount of 75 to 94% by wei ght based on the total
groups in the molecule,

5 - (b) an epoxy resin curing agent,
(c) a cure accelerator,
(d) an aromatic polyamide pulp, and
. _ (e) an inorganic filler as the essential
components, |
10 the aromatic polyamide pulp. (d) being
contained in an amount of 0;5 to 10% by weight based on
the total weight of the compbnent (a), the component
(b) and the component (d), and |
the inorganic filler (e) being contained in
15 an amount of 75 to 94% by weight based on the total
weight of the component (a), the component (b), the
component (c) and the component (e).
2. The epoxy resin composition according to
Claim 1, wherein the specific surface area of the
20 aromatic.polyamide pulp (d4) measured according to the
BET method falls within the range of from 3 to 20 m?/g
and the freeness of the pulp as measured by the
Canadian standard method in JIS P-8121 falls withinlthe
range of from 100 to 700 ml.
25 3. The epoxy resin composition according to
Claim 1 6r 2, wherein the aromatic polyamide pulp (d)

is an aromatic polyamide pulp previously surface-



‘wei ght of the conponent (a), the conponent (b), the ——conponent (c) and
t he conponent (e). 2. The epoxy resin coinsition accordiﬁiLto
de

wmge

Claim 1, wherein the specific surface area of the 20 ’H"uﬂ’"ﬂul"mgm
* ]

pul p (d) neasured according to the - 38ET et hod fal

of from3 to 20 n/g and the freeness of the pulp as neasured by the
Canadi an st andssatetetwicth i) s FdeBiXedwing agdit rcdMerising r efgeawf from
100-to 700 M. 25 3. The epoxy resin conposition according to
Caifm1 or 2epts eiesitheasranessenpolghiaepgen: (d) is an aromatic
pol yami de pul4p previously surface- . treated with a
surface-treatdng agent TheneuoxyhFasin gempositdmykagansding tmh essent i al
conmponent . 4. The epoxy resin conposition according to

Caimi1, whel@idHnHe Shisspibdihe QRAOSIXSDH! i GEMPSS Ut k¥ by kneadi ng

t he epoxy resin havi at, | east t wo_epox rqups. i n the nol ecul e (a)
in such aSnolYRHfine g‘@fé‘i@%ﬁﬂé}g e \F si?%sj%f %aﬁ‘é"r&%cﬁ(@ }eas$th (a) falls
within the range of from 200 taQ . 000 centdi poj ses. with the aromatic

pol yani de pul B PP (BrMEE i FPLEF Y r &) Ty THER & AR ng t he
resin mxturgdd ypnae 8 HURAEY P)end NSRS (£ Althdhe

conmponent _
within the range of from 200 to 10,000 centipoises,

with the aromatic polyamide pulp (d) to form a resin
10 mixtﬁre, and uniformly mixing the resin mixture with
the component (b), the component (c) and the component
(e). |
5. The epoxy resin composition according to
Claim 1, wherein the epoxy resin (a) is o-cresol
15 novolak type epoxy resins, thé epoxy resin curing agent
(b) is polyvhydric phenols, the cure accelerator (c) is
selected from the group consisting of organic phosphine
compounds, 1,8-diazabicyclo(5,4,0)undecene-7 and
triethylammonium tetraphenylborafe, and the inorganic
20 filler (e) is selected from the group consisting of
silica and alumina.
6. ' The epoxy'resin composition according to
Claim 1, wherein the aromatic polyamide pulp (d) is
polyphenylene terephthalamide pulp.
25 7. The epoxy resin éomposition according to
Claim 1, wherein the aromatic polymaide pulp (d) has
the fiber length of from 0.01 to 5 mm.

8. The eépoxy resin composition according to



(e). 5. The epoxy resin conposition accord|ng_Le_—-——£La+ﬁL4~——

wherein the epoxy resin (a) is o-cresol 15 novolak type

epoxy resin curing agent (b) is polyhydric phenols, jmﬁlmg]u III”
accelerator (c) is sel ected from tthe'“group consistin

phosphlne . conpounds, 1, 8-di azabi cycl o(5, 4, 0) undecene-7 and

‘tr et hyl anmoni cbaimt 3 apckméyébﬁrahe sﬁﬁﬂaééetréatgﬁglﬁgeﬂﬁ iki hheépbﬁiz i's
sef ectied from the group consisting of silica and al um na.

The epoxy resimnesimpesulsbonaccording to Claim1l1, wherein the. aronatlc
polyan1de pulp (d) is pol yphenyl ene terephthal am de pulp. 25 7.

The epoxy resi®.conposi tThs erexy dfegin ocompos Tk idm agc

iRgntehe aromatic

pol yrmai de pul p {d) has the fiber Length of from0.01 to 5 mMm 8.

The epoxy re3|%

Qﬁmpgs,vhgﬁebgcghg,ﬁerﬁ@ce treating agent is an epoxy

- 39 -

resin enuls?onreSln e@ufhlon 1BHER LG

ereint esur;getreatln an e

ST aERE, TR iGvL aPHPRRR! o

daima, mhereign%?g %?gfac %;ﬁa%%nﬂ%éggfyzeé &g ?8°Xyg1ycoie8%8u82?'s'°“

in mhlch 10% or
1

0.

The epoxy resin composition according to

y Claim 1, wherein the amount of the curing agent (b)

falls within the range of from 0.7 to 1.2 equivalents

10 per equivalent of epoxy groups in the epoxy resin

having at least two epoxy groups (a).

11.

A resin-sealed semiconductor device in which

the semiconductor device is sealed with the epoxy resin

composition according to Claim 1 or 2.

15 12,

A process for producing an epoxy resin

composition capable of giving a cured product having

excellent soldering resistance and well balanced hot

impact strength and hot flexural strength, which

comprises the steps of:

20

(A) melting (a) an epoxy resin having at

least two epoxy groups in the molecule so that the

viscosity of the epoxy resin (a) falls within the range

of from 200 to 10,000 centipoises,

(B) kneading the epoxy resin (a) in such a

25 molten state with (d) an aromatic polyamide pulp to

form a resin mixture, and

() uhiformly mixing the resin mixture with



In the epoxy resin is hydrolyzed to form-glycol grOupslern”rﬁ’”ﬂﬁgﬂifthe’
epoxy resin conposition according to Caim1l, wher e anount

the curing agent (b) falls within the range of fro “\m‘““‘m \““‘
equi val ents 10 per equival ent of epoxy” g4QJU'ps in the e%ﬁ‘\

havi ng at | east two epoxy groups (a). A resim- seated"

seffi conduct or @8yi &8 &Po¥pi £8sin cuiebﬁgsaabﬁendwes 0g Qwécscbéléfaksel with

t hé edoxy resin conposition according to Caim1 ) A

process for prag@ciep &n epexyahe€si filler, conposition capable of glVlng a
cured product having excel l ent sol dering resistance and wel | bal anced
hot i npact strengt himnsudiot afidextir shatst tleagitiounti 60 the conprises
the steps of: 20 (A) nmelting (a) an epoxy resin having at

| east two epoxgompouesti (Al hEahbsegitkigothbarange of froms0oSi ty dO%t he
epoxy resin_(a) falls within the range of from200 to 10, 000
centi poi ses® Dby weight base@epnkhbadtﬂgalh@eegbkyofesha ¢aponestch a 25

nolten state mnth d an aronatic pol yan de pul forma resin
m xture, and (&), the compopeyt, HP¥o?ﬂ@yth?xFﬂ@P?H@nFeéﬁh nfR€uEBewi t h

-0 a&o&nt "of PR éggégnggél?g)aggfis &E%hfncu e ?gﬁgéeé?tor
v from 75 to 94% by weight based on the total weight of
| the component (a), the component (b), the component (c)
10 and the component (e).
13. The process for producing an epoxy resin
composition according to Claim 12, wherein the step (B)
includes the step of selecting (d) an aromatic
polymaide pulp having the specific surface area
15 measured according to the BET method of.from 3 to 20
m?/g and the freeness as measured by the Canadian
standard method in JIS P-8121 of from 100 to 700 ml.
14. The process for producing an epoxy resin
composition according to Claim 12, further including
20 the step, prior to the step (B), of surface-treating
the aromatic polymaide pulp (d) with a surface-treating
‘agent comprising (f) an epoxy resin as an essential
component .
15. The process for proaucing an epoxy resin
25 composition according to Claim 14, within the step of
surface-treating the aromatic polymaide pulp (4)
includes the steps of dispersing the epoxy resin (f) in

water in the presence of a nonionic surfactant to form



and (e) an inorganic filler, in such

of the - conponent (d) faIIs within the range of fr to 10%

wei ght based on the total weight of the c onent M ml Hw
(b) and the conponent (d), and the ~atbunt of the

wi thim the range of from75 to 94% by wei ght based on the total melght
of* =+ the coanoepoky(néslhhemubsboneahd(bmrfabe toepenagt the) 10 and the
cofiporfent (e). The process for producing an epoxy resin
conposi tion accnoﬂahgctpoI&mand&ZpumpeKdDnwnbh thepepBky resinncl udes the
step of selecting (d) an aromatic pol ymai de pul p having the specific
surface area @BuhBi@Bred according to the BET method of from3 to 20

n2/ g and the freeness as neasured by _the Canadi an - standard met hod in
JI'S P-8121 of $§on1100 t Bhe opragess forJEIOdUClHQh@np?@@%%sreéinprodu0|ng

an epoxy re 05|t|on accordin
20 tﬁe gteﬁg p??%?°§btf FEPTEERT BP gg?f%c fTR4n the FREPaPEMAti c

pol yrmai de pul p urface-treati t conpri ng (f) an

epoxy resin as- é%%%ggeﬂY?gﬁlng Eﬁ%oﬁﬁ%ﬂ%ﬂ?c p°1¥a§%.e pu _Tﬁé process for
producing an eﬂ&?fu&&% fn ?%t&?%EQf'ﬁégﬁlgf ﬁgﬁgggégpéﬁgk?h%ésiﬂ‘th'” the

st ep of surface-trea arona i ncl udes

the steps of déﬁ@féfbﬂgtéhﬁy@grn%yzéem &i)mbPe of gY@LEEyt NgtBEpR' §HENCe

of a nonionic surfactant to
the epoxy resin in the epoxy resin emulsion to form

furfher including
i%trﬂ

glycol groups and surface-treating the aromatic
polyamide pulp (d) with the epoxy resin emulsion having
glycol groups.

17. A use of an epoxy resin composition according

to Claim 1 for sealing semiconductor device.



- 41 - an epoxy resin enul sion and surface-treating the aromatic
polynalde pulp (d) wth the epoxy resin..  -enmulsi.on. 16. The
process for producing an epoxy resin 5 conp05|t|on according to daim 15,
wherein the step of surface-treating the aromatic pol yam de pul p (d)
I ncl udes ‘'the steps of heat-treating the epoxy resin enul sion to
hydr ol yze 10% or nore of glycidyl groups in the epoxy resin in the
eppxy resin emABSTRACD JROITHE DIS@LmSUREgroupS and surface-treating the
aromats c polyan1de pu%% & with the eg reS|n enul si on havi ng
gr oups. 0

gl ycol uBESEN GAMBOBLTIONs| PRAGHTDsi tion accordlng

to daim1 for seal ' ”9 Sem CoRR S hbuSENG e saME aND

RESIN-SEALED SEMICONDUCTOR DEVICE

An epoky resin composition which comprises:
(a) an epoxy resin having at least two epoxy groups in
the molecule, (b) an epoxy resin curing agent, (c) a
cure accelerator, (d) an aromatic polyamide pulp and
(e) an inorganic filler as the essential components,
the aromatic polyamide pulp (d) being contained in an
amount of 0.5 to 10% by weight based on the total
weight of the component (a), the component (b) and the
component (d), and the inorganic fillef (e) being
contained in an amount of 75 to 94% by weight based on
the total weight of the component (a), the component
(b), the component (c¢) and the component (e), and a
semiconductor device sealéd with the above epoxy resin
composition.' The cured product of the epoxy resin
composition is good in balance of hot impact strength
and hot flexural strength and hence, the semiconductor
device sealed with the epoxy resin composition is

excellent in soldering resistance.



