s L)l:bL,‘RI PTITON PROCESS FOR PRCDUCTI ON OF EPOXY RESI N MOLDI NG MATERL Al o

FOR SE NCAPSULATICN MOLDI NG MATERI AL PRODUCED BY SAI D
. PROCES “ DUCTCR DEVI CE OBTAI NED BY ENCAPSULATI ON W TH SAI 38/8
- MOLDI NG ERIAL TECHNI CAL FI ELD The present invention relates to a

process for produ0|ng an epoxy resin yolding material lowin voids
generation during sem conductor encapsul ation; a 5 nolding materi al
produced by the process; and a SPPSCRDPDTONr device obtai ned by

encapsul ation with the nolding nmaterial. BACKGROUND ART For encapsul ation
of sem conduBRQCEES$ eR@Rt BRODUCTICK @E EPDXYSREANDN MOBDINEeMA®BRIHLI eSin
nmolding materials, which are transfer-noldable, are widely used in view
of the reli abPRi $FMECOANPYCTORt ENCAYSGLATHEN, eMOBPENGaMABHREALK t hese
materials. Epoxy resin nolding materials are constituted 15 by an epoxy
resin, a phePRPPECERSEN, SéI@u?RﬂﬁEsﬁccéNErSEMICOEEUCﬁ@RgaﬁVéCElIIer a
reIeaS|ng agent, a flane-retardant, a coup Ilngﬁwgent etc., and are

general |y pr%%B%E%E%yB%eE@%ﬁﬁﬁUPﬁﬁiQNdﬂéTHr%ﬁﬂ EPENS MBYEBIAEN anounts,

prem xing the raw materials using a 20 stirrer and m xer such as Henschel
m xer or the |ike, 2 and then subjecting the resulting mxture to nelt

TECHNICAL FIELD
The present invention relates to a process
for producing an epoxy resin molding material low in
voids generation during semiconductor encapsulation; a
5 molding material produced by the process; and a
semiconductor device obtained by encapsulation with the

molding material.

BACKGROUND ART
For encapsulation of semiconductor elements
10 such as IC, LSI and the like, epoxy resin molding
materials, which are transfer-moldable, are widely used
in view of the reliability and productivity of the
encapsulation with these materials.
Epoxy resin molding materials are constituted
15 Dby an epoxy resin, a phenolic resin, a curing
accelerator, an inorganic filler, a releasing agent, a
flame-retardant, a coupling agent, etc., and are
generally produced by weighing individual raw materials
by given amounts, premixing the raw materials using a

20 stirrer and mixer such as Henschel mixer or the like,

T
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»kneadi ng using a hot kneader such as single-screw kneader, double-screw
kneader, hot rolls, continuous kneader or the like to mx and di sperse the
‘raw 5 materials uniformy. Meanwhile, electronic appliances are becom ng
increasingly small, light and functional and, accordingly, the

sem conduct or packages used therein _ase_becom ng increasingly small, thin
and narrow in 10 pitch. In such a novenent, epoxy resin nmolding nmaterials

used for senas@ngnehosuBfeapsHfathenras@ltshongkyuteqebrgdito have
i nproved resistance to soldering heat and inproved hum dity resistance,

since theseknesdishganaesngre hetexashded thehrgki abhgléysetedkd the

sem conduct or package obtai ned by encapsul ation. Hence, the anount of

i norgani ¢ fikheaden, @épokyerssrawnkhdadgrimheti ablis, beongihaeueased in
order to reduce the stress and hygroscopicity of sem conductor package
i nsi de. Howekmeadehigri pbeebske200i mianeodt dbospensegahecréwl | er in epoxy
resin nolding material reduces the flowability of epoxy resin nolding
mat eri al Yurhageehrbpsunrbfeonldnd makes nore serious the problens in
mol di ng such as deformation of |ead frame, deformation of gold wre,
generation of voids 25Mad@WRhEe| | REeCECRLE oRPP L ARASE 2T ¢ OPeEPRiBGOVE,

there is bejng continued an_att t of gptimzing the shape and particle
si ze di stri btRTOFEDEF rﬂ&%}i'fffggF,a%? tpngtigagbnpedof making very

smal |l the viscosi of resin . ,
accoréyhg Y, ghe semiconductor packages used therein

are becoming increasingly small, thin and narrow in
10 pitch. In such a movement, epoxy resin molding
materials used for semiconductor encapsulation are
strongly required to have improved resistance to
soldering heat and improved humidity resistance, since
these resistances are relevant to the reliability of
15 the semiconductor package obtained by encapsulation.
Hence, the amount of inorganic filler in
epoxy resin molding material is being increased in
order to reduce the stress and hygroscopicity of
semiconductor package inside. However, this increase
20 in amount of inorganic filler in epoxy resin molding
material reduces the flowability of epoxy resin molding
material during encapsulation and makes more serious
the problems in molding such as deformation of lead
frame, deformation of gold wire, generation of voids
25 and the like.
As a countermeasure for the above, there is
being continued an attempt of optimizing the shape and

particle size distribution of inorganic filler, or an



»conponents (e.g. epoxy resin and phenolic resin) at an encapsul ation
tenperature to allow the resulting nolding naterial to nmaintain a required
“flowability and 5 have an inproved chargeability. Neverthel ess, the task
of reducing voids is difficult to achieve and is beconing nore and nore
i nportant. The voids of epoxy resin_m|ding material are thought to be
reduceabl e by increasing the degree of 10 kneadi ng of nolding nateri al

during the siefer@ft Y makdiRRdidlg, tdnd NCraas 8, e Ity abi [ idy; et ween resin
conmponents and inorganic filler in nmolding material or the dispersibility

of i norgani ccdngdreimtdiopeMer ,epd:ne neasian iahd imdlrgriee fs ineagh ngh duri ng
nmelt kneading 15 step al one accelerates the curing of nolding material by
t he heat apprnaabduldthierstemparhtiase ad esllldw tHemaidwldiey fl owability of
nol ding material. Hence, there were disclosed a nmethod which conprises
sel ecting r awe Inditrey insd teciaalls i oy medl mMwrima@ imequtredh ef Isdvegbo idif ity emdi ng,
melt-m xing themat a tenperature higher than their nelting or softening
poi nt, arid theere subjiemrdawed hargmahiilig v xtNeventhe e - Krieadiaak (e. g.
JP- A-56- 149454, JP-A-4-59863 and _JP- A-3-195764); a nethod which conprises
sel ecti ng arPD25esiaimemveotdsk iea bt fgrcudpt itrumdrieas mpdomlitions to
mnimze the proceeding of curing in the hot kneader and increase the

wet t abi | ity RRIEEY MEEish aAshRFenhtidPort@ithhor ganic filler in nol di ng

5 . b - ic filler (e.g. JP-A-9-52228);
gﬁ;egloa:‘ o?{ hF he 4 di spersifldd e (?efpolxrxlfor Y mo1difg e 41 are :

thought to be reduceable by increasing the degree of
10 kneading of molding material during the step of melt
kneading to increase the wettability between resin
components and inorganic filler in molding material or
the dispersibility of inorganic filler. However,
increase in the degree of kneading during melt kneading
15 step alone accelerates the curing of molding material
by the heat applied in the step and, as a result,
impairs the flowability of molding material.
Hence, there were disclosed a method which
comprises selecting raw materials causing no curing in
20 the step of premixing, melt-mixing them at a
temperature higher than their melting or softening
point, and then subjecting the resulting mixture to
melt-kneading (e.g. JP-A-56-149454, JP-A-4-59863 and
JP-A-3-195764); a method which comprises selecting an
25 optimum hot kneader or optimum kneading conditions to
minimize the proceeding of curing in the hot kneader
and increase the wettability between resin components

and inorganic filler in molding material or the



*However, nelt-mxing in the prem xing step at a high tenperature has
restricted the raw materials 5 usable; and sel ection of an optinum kneader
or optinmum kneading conditions alone has made it difficult to reduce
voi ds generation stably. DI SCLOSURE OF THE | NVENTI ON Obj ects of the present
invention are to 10 provide a process §ar produci ng an epoxy resin nol ding
mat erial for sem conductor encapsul ation, which is very |owin voids
gener ati on; &igpdrs gl Nt eré Al ingoghuced Hiylléhe(Process-aandsa228) ;
sem conduct or devi ce obtai ned by encapsulation with the nolding material.
15 The presenid iswefdmoals. made a research in view of the above situation.
As a result, the present inventors newly found out that voids generation
can be reduced renmar Kidwevdy, mekd thguiaingraieriké sprenixingi sieep amnd nore
honmogeneous di spersion after their prem xing 20 but before their nelt
kneadi ng. The Ipras drampenatiiy © Mahase Haerc tedpliee eawaszieniatse finding.
The first_ aspect. of the present invention |ies in a_process for producing
an epoxy T edtSRrRtdiaRy FRRRGHEAR fOF FeRRBHUYR tEReFRE PRI R E BN whi ch 25
conprises prem xj.nhg a conposition containing at,|least_,an epoxy resin, a
phenol i ¢ rediFHH R IHOr gL B OGF 1Fas ,mﬁ‘%nl%d%}e‘a?‘hjgtt% resul ting
mxture to rinding by a grinder to ohtain a powder having such a
particle si nge RS r\%ﬁﬁ% &&feﬁ%ﬁ 19 3 “of particles having particle
di aneters of 250 pmor nore is 10% by 5 weight or |less, the anmount of
particles having particle

DISCLOSURE OF THE INVENTION

Objects of the present invention are to

10 provide a process for producing an epoxy resin molding
material for semiconductor encapsulation, which is very
low in voids generation; a molding material produced by
the process; and a semiconductor device obtained by
encapsulation with the molding material.

15 The present inventors made a research in view
of the above situation. As a result, the present
inventors newly found out that voids generation can be
reduced remarkably by making raw materials into a finer
and more homogeneous dispersion after their premixing

20 but before their melt kneading. The present invention
has been completed based on the finding.

The first aspect of the present invention
lies in a process for producing an epoxy resin molding
material for semiconductor encapsulation, which

25 comprises premixing a composition containing at least

an epoxy resin, a phenolic resin and an inorganic



-diameters of 150.pmto less than 250 pmis 15% by weight or less, and the
anmount of particles having particle dianmeters of |less than 150 pmis 75%
“by weight or nore, and thereafter subjecting the powder to nelt 10
kneadi ng. The second aspect of the present invention lies in a process for
produci ng an epoxy resin nolding mategial for sem conductor encapsul ation,
whi ch conprises adding, to the conposition set forth in the 15 first
aspect, at |Eakleppetkendsablectefgf then aesaDUpPhiNgireaRE, t8 Curing
accelerator, a flame retardant, a rel easing agent, an ion-capturing agent,
a coloring ggéndingdby stgessdeeduci agtafena, ppwéat xhagingheuehssdl ting
conposition, then subjecting the 20 resulting m xture to grinding by a
grinder to obtuthckhe pbdndedibtvibgtionhthapathechmoshzeodi partbalesn that
the anmount of particles having particle dianmeters of 250 pmor nore is 10%
by wei ght orh@éssg pastiagbendianetenstPfl 380 hiawi oy parei tseldpangt ers of
150 pmto_less 25 than 250 pmis 15% by weight or |ess, and the anmount of
particl es® ha¥ehghbaP¥i tFes di et @P_uUBE PEsBar hanlesohawing spastd pyewei ght
or nore, and_.thereafter sub&ecting the powder to ne|t kneading. In the

first and se@bﬁﬂ?%er%sﬁﬁc}é KR etert®Fy thenate? diB-1hsbPhP¥ portion of
i an_ amount VSTt S9E byetei 0 bl Ga8ing Shepaht fATaSpRETIEA the present
invention 1iese il & RIARESS:L Ofs PLOYYCLAG s GPRXY: L6758 BD LG
or more, and thereafter subjecting the powder to melt
10 kneading.

The second aspect of the present invention
lies in a process for producing aﬁ epoxy resin molding
material for semiconductor encapsulation, which
comprises adding, to the composition set forth in the

15 first aspect, at least one kind selected from a
coupling agent, a curing accelerator, a flame
retardant, a releasing agent, an ion-capturing agent, a
coloring agent and a stress-reducing agent, premixing
the resulting composition, then subjecting the

20 resulting mixture to grinding by a grinder to obtain a
powder having such a particle size distribution that
the amount of particles having particle diameters of
250 um or more is 10% by weight or less, the amount of
particles having particle diameters of 150 um to less

25 than 250 pum is 15% by weight or less, and the amount of
particles having particle diameters of less than 150 um
is 75% by weight or more, and thereafter subjecting the

powder to melt kneading. In the first and second




material for semnm conductor encapsul ation, which conprises adding, to the
conposition set forth in the first aspect, a coupling agent, a curing
Caccelerator, a 10 flanme retardant, a rel easing agent, an ion-capturing
agent, a coloring agent and a stress-reduci ng agent, premXxing the

resul ting conposition, then subjectingg the resulting m xture to grinding
by a grinder to obtain a powder having such a particle size 15

di stributioragpetts heppabenibdf phetackesnbavhsglupaet peleigdhageters of 250
mor nore is 10% by wei.ght or |ess, the anbunt of particles having
particle ditmetepredef dafpmses|psstibhas2b8vimgspdbldbye wei ght or |ess,
and the anount of particles having 20 particle dianeters of |ess than 150
pmis 75% bydiwmeters opf ndl2, Lanelr tthereain ean satpent i of 0 hespowder to nelt
kneadi ng. The fourth aspect of the present invention Ilies in an epoxy
resin nol di eighterenall€9%. 25 sen conduct or encapsul ation, produced by a
process according to any of the first to third aspects. The fifth aspect
of the present inventiBf thesdiasrecenpEoblidacebeseryi teventddned by 7
encapsul ating, sem conductor elenents with an epoxy resin nolding materi al
set forth i nt%R ¥ouf tBr <peR1LOT DR EFN DECREPIXON €5 THEC 1 AWEIT| ON The

" present invention, i escribed in detail 5 be]Jow, The epoxy resin used in
the present “i‘%ﬁeﬁtff]grfoﬁa%e%c‘ffﬁ‘fcﬁﬁﬁ a?n?%%?‘ﬁi%’f’r%' ahiehthe kind as |ong
S

a comprises adding, to the composition set forth in the
first aspect, a coupling agent, a curing accelerator, a
10 flame retardant, a releasing agent, an ion-capturing
agent, a coloring agent and a stress-reducing agent,
premixing the resulting composition, then subjecting
the resulting mixture to grinding by a grinder to
obtain a powder having such a particle size
15 distribution that the amount of particles having
particle diameters of 250 um or more is 10% by weight
or less, the amount of particles having particle
diameters of 150 pum to less than 250 um is 15% by
weight or less, and the amount of particles having
20 particle diameters of less than 150 pum is 75% by weight
or more, and thereafter subjecting the powder to melt
kneading.
The fourth aspect of the present invention
lies in an epoxy resin molding material for
25 semiconductor encapsulation, produced by a process
according to any of the first to third aspects.
The fifth aspect of the present invention

lies in a semiconductor device obtained by



it has two or nore epoxy groups in the nolecule and it is solid at anbient
tenperature. There can be 10 nentioned, for exanple, bisphenol type epoxy
‘resin, biphenyl type epoxy resin, phenolic novolac type epoxy resin,
cresol novol ac type epoxy resin and al kyl - nodified tri phenol net hane type
epoxy resin. These resins may be usedysingly or in adm xture. 15 Wen
there is used a crystalline epoxy resin such as bi phenyl type epoxy resin
or the |ike, ehbepsepaxyngeseniporfiatablkyehaneatBeltitRgapoepbxgf 50 to
150C. Waen the nelting point is less than 50C, the tenperature of resin
i ncreases i nrpsem mohdingwinagetbaPOsehefbeah ganehat €dubyhf aspkcen and t he
nmelting of resin begins, which may deteriorate workability strikingly and
reduce productivity. Meanwhile, when the nelting point is nore than 150C,
melting of epoxy resin in nelt-kneading 25 step requires a very high
t enper at ur e; PEBAEREReRESYRIPTIONSOH| THECIUNVENBIGNppress the proceedi ng of
curing and it may be inpossible to maintain the flowability of 8 nolding
material at an approprTReerresent dipvagtiencipsdeacrohedThe detaihg poi nt
of a resin can be neasured easily by an ordinary nethod of judging the
mel ting 5° poP?tO®f the resin in gliass capillary fromits appearance, or by
a nethod using a difoﬁentiaI scannin&égalorineter. The phenoli¢c resin

[

used in the present NRnEP Y hEES HR 2t FBR BECFBRENLNKPRELSGR | ong as

has no particular restriction as to the kind as long as
it has two or more epoxy groups in the molecule and it
is solid at ambient temperature. There can be

10 mentioned, for example, bisphenol type epoxy resin,
biphenyl type epoxy resin, phenolic novolac type epoxy
resin, cresol novolac type epoxy resin and alkyl-
modified triphenolmethane type epoxy resin. These
resins may be used singly or in admixture.

15 When there is used a crystalline epoxy resin
such as biphenyl type epoxy resin or the like, the
epoxy resin preferably has a melting point of 50 to
150°C. Wwhen the melting point is less than 50°C, the
temperature of resin increases in premixing, owing to

20. the heat generated by friction and the melting of resin
begins, which may deteriorate workability strikingly
and reduce productivity.

Meanwhile, when the melting point is more
than 150°C, melting of epoxy resin in melt-kneading

25 step requires a very high temperature; consequently, it
is difficult to suppress the proceeding of curing and

it may be impossible to maintain the flowability of



10 it is solid at ordinary tenperature. There can be nentioned, for

exanpl e, phenolic novolac resin, cresol novolac resin

Sdi cycl opent adi ene-nodi fi ed phenolic resin, phenol aral kyl resin, naphthol
aral kyl resin and terpene-nodified phenolic resin. These resins can be 15

used singly or in adm xture. The coupl gng agent used
i'nvention has no particular restriction as to the kind

n the present
, but is preferably

a silane coupblapnageatesiilah as agl yppdopypaopyleveedtuoiygi | ane,

y-am nopropyl 20 trinmethoxysilane, y-nercaptopropyltri
vinyl tri et hosysapsmbabionhe |ike. The coupling agent

met hoxysi | ane,
used for surface

treatnent of inorganic filler is nore preferably an am no-type sil ane

coupl i ng agent. These Tkeuptlugnagenistnay deresed san
25 Even when there is used a surface-treated inorganic

gbg measureadni xt ure.
filler, a coupling

agent may bee@gHEd Prrdherrdinapy epekhad. of jTfsingothanneltinger used in

the present invention includes, a fused silica powder,
silica powderOlRE uf nehe sTEFERniR| 9+388, Captllaneyiray
in adm xture. 5 An inorganic filler syrface-treated w
may be Used. SERFAE RT ace {PEat SBETRAR

in adm xture_of _itwo nore kinds. There nmay be used

surface-treat €1 HOT gcg%}%r*rpﬁ%p and a surface-non 10

a crystalline
1B® used singly or
th a. coupling agent

rgahre fifreferaytbrlused singly or

a mxture of a
treated inorganic

filler. The amount of 4norganis s £i LLEl, UsgSal n PLRL SERBLY, 80 to 92% by

wei ght based on

invention has no restriction as to the kind as long as

10 it is solid at ordinary temperature. There can be

mentioned, for example, phenolic novolac resin, cresol .

novolac resin, dicyclopentadiene-modified phenolic

resin, phenol aralkyl resin, naphthol aralkyl resin and

terpene-modified phenolic resin. These resins can be

15 wused singly or in admixture.

The coupling agent used in the present

invention has no particular restriction as

to the kind,

but is preferably a silane coupling agent such as Y-

glycidoxypropyltrimethoxysilane, yYy-aminopropyl-

20 trimethoxysilane, y-mercaptopropyltrimethoxysilane,

vinyltriethoxysilane or the like. The coupling agent

used for surface treatment of inorganic filler is more

preferably an amino-type silane coupling agent. These

coupling agents may be used singly or in admixture.

25 Even when there is used a surface-treated inorganic

filler, a coupling agent may be added further in

premixing.



-total resin conposition in view of the balance of noldability and
reliability. The curing accelerator used in the present 15 invention can
“be a substance capabl e of accelerating the curing between epoxy gorup and

“phenolic hydroxyl group and can be one ordinarily used in a resin for
sem conduct or encapsul ation. There camg be nentioned, for exanple, 1,8- 20
di azabi cycl o(5, 4, 0) undecene-7, triphenyl phosphine and 2-nethylim dazol e.

These may be used singrye oindFrgafd KiLrer Jddedfimnends eppsdant used in the
present invention can be exenplified by antinony oxides such as 25
antinmony triixvele; iamntinohydeen okasked adill idwe pod@er pbrondnes €onPhEds such
as brom nated epoxy resin and the |like; netal conpounds such as al um num
hydr oxi de, smnesipowdsdr cxluleinaj neibicat endndidde éike; ThdP maphosphor us
conpounds such as phosphoric acid ester, red phosphorus and the |ike; and
ni trogen conpountied ssihg by omelmndreixtire he |i ke. However, the flane
retardant_ is not restricted thereto. 5 The rel easing agent used in the
present 3 nvention carhbelrRokgdri¢ ikl sy Wyhkaceairsated dvitdst@rs such as
carnauba, nontanic acid ester and the_ like; higher fatty acids such as
stearic aci COMRMRMIIeREiRaMRe theedi kefhh gherfagtir Rl metal salts
such 10 as zjnc stearate _ cal cium nontapate and the |ike;, higher fatty
aci d am des MUCFIARL v 5t LS IR A Re S HATUN oo bHR AT SR, Of

m xylyl enebltsv% ec?rr amngrdee ]?{]rgdst .he There may be used a mixture of a

surface-treated inorganic filler and a surface-non-

10 treated inorganic filler. The amount of inorganic
filler used is preferably 60 to 92% by weight based on
total resin composition in view of the balance of
moldability and reliability.

The curing accelerator used in the present

15 invention can be a substance capable of accelerating
the curing between epoxy gorup and phenolic hydroxyl
group and can be one ordinarily used in a resin for
semiconductor encapsulation.

Theré can be mentioned, for example, 1, 8-

20 diazabicyclo(5,4,0)undecene-7, triphenylphosphine and
2-methylimidazole. These may be used singly or in
admixture.

The flame retardant used in the present
invention can be exemplified by antimony oxides such as

25 antimony trioxide, antimony pentoxide and the like;
bromine compounds such as brominated epoxy resin and
the like; metal compounds such as aluminum.hydroxide,

magnesium hydroxide, zinc borate and the like;



-1'i ke; and polyol efin compounds such as pol yet hyl ene, oxidi zed pol yet hyl ene
and the like. The releasing 15 agent is not restricted thereto. The
‘ion-capturing agent used in the present invention is a conmpound which can
capture a cation (e.g. sodiumion or potassiumion) or an anion (e.g.
chlorine ion or brom ne ion) and whichg s added for 20 prevention of
corrosion of a sem conductor elenent. It can be exenplified by

hydr ot al ci t eshobphouts exingesndsdsusht aB0BYoppRbEXEdaciBUbst8rNOted
restricted thereto. The coloring agent used in the present invention can
be exenpli fiedosyhcauboans| ahk anke; 28ndr gahrogdyesompdupdgneatk agch as
azo conpound, phthal ocyani ne conpound and the |like. The stress-reducing
agent used imeldmeipeesrdtthenvikei onHpweuerowebbaflamesubstadartussed in an
epoxy - 11 resin conposition to reduce the stress generated during

nmol di ng of thetcoaposicied bher@bostress generated during heating and
cooling of the cured material of the conposition. It can be exenplified by
organi ¢ rebber 5 conpohefticiadning peepbuvasden®, therpremeRtil e and t he

i ke, and si]icone, rubber conponents_such as_  pol ydi met hyl sil oxane and the
like: howevel?VEREHR C7RSPRi exeBPt het et oty TREGREF nfebhpoReks used in the

epoxy resin material of the present igvention, such as epoxy
poxy g a

resin, pmauﬁgé?$%gg%$§i%%r@%ﬁ?%u??iI@?n ALt hRC1E RBEGF e2BFel'Red and then
07 und oy 2 PLRESIKa oHOET ERY ey ' DEDES CONBRNSED" 3L, LT LELE M bRt L B2 e

acid and the like; higher fatty acid metal salts such

10 as zinc stearate, calcium montanate and the like;
higher fatty acid amides such as N-stearylstearamide,
ethylenebisstearamide, m-xylylenebisstearamide and the
like; and polyolefin compounds such as polyethylene,
oxidized polyethylene and the like. The releasing

15 agent is not restricted thereto.

The ion-capturing agent used in the present

invention is a compound which can capture a cation
(e.g. sodium ion or potassium ion) or an anion (e.g.
chlorine ion or bromine ion) and which is added for

20 prevention of corrosion of a semiconductor element. It
can be exemplified by hydrotalcites, bismuth oxides and
antimony pentoxide, but is not restricted thereto.

The coloring agent used in the present

invention can be exemplified by carbon black and

25 organic dyes and pigments such as azo compound,
phthalocyanine compound and the like.

The stress-reducing agent used in the present

invention is a low-elastic substance used in an epoxy



~honogeneously owing to the effects of fine grinding and 15 honopgeni zati on.
The conponents such as flane retardant, rel easing agent, ion-capturing
‘agent, coloring agent, stress-reducing agent and the like are ordinarily
used in the epoxy resin nolding material conposition each in a small
amount of 5% by weight or 20 | ess; howaver, these small anmount conponents
are dispersed honogeneously as well in the epoxy resin nolding materi al
conposi ti on besanseomhegialenptenrs@dceatHet bepegsoyBdeb)tadoaureday and,
t hereby, finely ground and honogeni zed. 25 The raw material s of epoxy
resin nol di ngoldahegr pél thenpospbsbdhidor osenheonduessr geneapsgbati on, i.e.
an epoxy resin, a phenolic resin, an inorganic filler, a flame retardant,
a rel easi ng dgehng heatdngla&ndcapbliinagofigehe, caredl natagiayent ahd a
stress-reducing agent are prem xed and then ground, whereby the epoxy
resin, the paembPsetienin, Itheangheonsempbsfbédrhw ongaricakrsbband t he
agglonerates generated in premxing 5 are finely ground. As a result, a
ground nePerfarPeaenpoVERFR 2ancopbybntadhedewhpehyhesisutheaapdrthel e size
di stribution tgat thg appunt of particles having particle diameters of 250
Boo BY W@?S

pmor nore it hEong,ruler ¢pEPARSRRE SRCBaR®icl es havi ng
particle 10 di ters, of 150 pmto Less than 250 pmis 15% Db wei ght or

| ess, and th%ogﬂghﬂ?§%¥iihf?¥€?%saﬁ viRg Pb ?fi%?@eﬁ?ﬁneférEXBf | ess than
150 pmis 75% | ght [ re, and the acetone-insoluble portion of

whi ch conpr%%ggr%§#g$cfggr gging particle dianeters of 212 pm

The main components used in the epoxy resin
10 molding material of the present invention, such as
epoxy resin, phenolic resin, inorganic filler and the
like are premixed and then ground by a grinder, whereby
these components of different nature are dispersed
homogeneously owing to the effects of fine grinding and
15 homogenization. The components such as flame
retardant, releasing agent, ion-capturing agent,
coloring agent, stress-reducing agent and the like are
ordinarily used in the epoxy resin molding material
composition each in a small amount of 5% by weight or
20 less; however, these small amount components are
dispersed homogeneously as well in the epoxy resin
molding material composition because they are premixed
and then ground by a grinder and, thereby, finely
ground and homogenized.
25 The raw materials of epoxy resin molding
material composition for semiconductor encapsulation,
i.e. an epoxy resin, a phenolic resin, an inorganic

filler, a flame retardant, a releasing agent, an ion-



+15 or nore in an anount of 0.5% by weight or less. Wien in the particle
size distribution, the anpunt of particles having particle dianmeters of
250 pm or nore is nore than 10% by wei ght, the anmount of particles having
particle dianeters of 150 pmto less 20 than 250 mis nore than 15% by

wei ght, and the anobunt of particles having particle dianeters of |ess than
I50 mis less than 75% by wei ght and when the acetone- insol uble portion
of the powderaptowmmpingesgeatt izl eslohavg ngo@at t aund ea ds anes ©f Bedfic2dg m or
nore in an 25 anount of nore than 0.5% by weight, no uniform dispersionis
attai ned in aggnt @eaddremined am@nthér gresndt i wigenebdyi tige nepexyal is used
for encapsul ation of sem conductor_ elenents, the sem conductor device 13
obt ai ned hasreffectEhewhgneble Heesbt dsthe eaeptonerates oblvhwg material .
The particle size djstribution of ground material was determ ned by using
two ki nds ofM&F¥RlS R4 e FeERFe rdeReIEedn Hespremixhmgpl e amount
of 6 g/ eﬁh tine ?rfbéa owder tester produced by Hosokawa M cron K K

(anpl i tude 24° rﬁﬁna = 25 OOOFSAMT ¢ i g =W qerleries3 L e acetone
09000 ¢ PRI T A SUDC L0, L el SeLen Ded by gl 21 g 200 o o
vessel, O S ING, 0TUY OB Sl Be HiE bR IS AL T,
=3 Hz, 15 iratdah 4 e I8 BEEY dDLRESS! ¢ S, YeSSEle
or less, the amount of particles having particle
10 diameters of 150 pum to less than 250 um is 15% by
weight or less, and the amount of particles having
particle diameters of less than 150 um is 75% by weight
or more, and the acetone-insoluble portion of which
comprises particles having particle diameters of 212 um
15 or more in an amount of 0.5% by weight or less.
When in the particle size distribution, the
amount of particles having particle diameters of 250 um
or more is more than 10% by weight, the amount of
particles having particle diameters of 150 pum to less
20 than 250 um is more than 15% by weight, and the amount
of particles having particle diametéfs of less than 150
Mm is less than 75% by weight and when the acetone-
insoluble portion of the powder comprises particles
having particle diameters of 212 um or more in an
25 amount of more than 0.5% by weight, no uniform
dispersion is attained in melt kneading and, when the

resulting molding material is used for encapsulation of

semiconductor elements, the semiconductor device



-content through a sieve having a nesh of 212 Jm drying the insoluble
portion remaining on the sieve and neasuring its weight, and cal cul ati ng
‘the weight ratio of the insoluble portion. 20 In the prem xing of the
present invention, a conposition consisting of given anobunts of raw
materials is uniformy mxed in a Hengghel mxer or the |I|ike. Then, the
prem x is finely ground and honobgenized by a grinder. 25 The grinder has
no particul asbtasied cianrdafect® ¢hindi tol tise | vopdasptrésean pnodhee a
desired particle size distribution. There are preferably used a vibration
ball mll, anexldisegl materiaslage shear - 14 extruder, a continuous rotary
ball mll, a batchwise rotary ball mll, a corundummll, ajet mll, a
roller nill, etc. A cOmipPrRItone eizefdisyr Peutsen. oA ggoumder with a
cooling nechanismis preferred to 5 prevent the resin frombeing nelted or
soft ened i n e i A hdem@eningd e aeinqswe i inde ekl sikveadi ng of
the present .invention has no particular restriction as to the kind. There
can be ustd HEENMY -0 HP KRSIANA R i IR VR iRESh ¢ R KreRik? | aBOUNE n- scr ew
kneader, a hg | , .a continuous kneader, a Banbury_m x etc. In

encapsul at i it s6e:ﬁocecﬁﬂhc'i]d‘?e'el ft PWIH 5D q‘é%“?“irl’?ﬁbl ding materi al
of the pres tsokiarwe ion taq produce a sem conductor device rrp=ldi ng 15
such as transter ot gélncgfo%g?mrlg'ssfadwa]ﬁb?@%g, |W'ec€]f%qiu%?¥h ng or the
like can be 3‘{% f‘\ﬂfM,CLHjinﬂag = 60 seconds).
The acetone insoluble portion of ground
10 material was determined by placing 200 cc of acetone of
purity of 99.5% or higher and 100 g of a ground
material in a vessel, dissolving the ground material in
the acetone at ordinary temperature using a vibrator (a
shaker produced by Yamato K. K., frequency = 3 Hz,
15 wvibration time = 20 minutes), then passing the vessel
content through a sieve having a mesh of 212 pm, drying
the insoluble portion remaining on the sieve and
measuring its weight, and calculating the weight ratio
of the insoluble pqrtion.
20 In the premixing of the present invention, a
composition consisting of given amounts of raw
materials is uniformly mixed in a Henschel mixer or the
like. Then, the premix is finely ground and
homogenized by a grinder.
25 The grinder has no particular restriction as
to the kind as long as it can produce a desired
particle size distribution. There are preferably used

a vibration ball mill, a closed multi-stage shear



-and nol di ng. BEST MODE FOR CARRYI NG QUT THE | NVENTION The present
invention is described 20 specifically bel ow by show ng Exanpl es and

‘Conparative

Exanpl es. However, the present invention is in no way

restricted to the followi ng Exanples. The followi ng two kinds of
conpoundi ng reci pes were used. 15 - _[Basi-c conpoundi ng reci pe A]

type epoxy resin 7.6 parts by wei ght

K. :

resin 7.4 parts by weight (XL225-LL produced by M tsui Chem cals,
sof t eni ng paretary 7541 1 hydl bxyd eouundlrenti¥l, 1&5jetfOmi Bl pnanadedephenol i c
novol ac type epoxy resin 1.0 part by weight (Softening point = 85C, epoxy
equi val ent =miPBQ)etd; 8-Di eombinyti ot StHeDeahdeayenee 7ud&d0. 2Apart by wei ght
Fused silica 80.0 parts by wei ght y- G yci doxypropyl tri met hoxysi
part by wei gftindentwiphyat¢eokine nechyasmbis vietrgherred t®i snuth

type ion-capturing agent 1.0 part by wei ght

Co., Ltd.d

10

15

20

prevent the resin from being melted or softened in the
grinding.

The hot kneader used in the melt kneading of
the present invention has no particular restriction as
to the kind. There can be used a single-screw kneader
including a co-kneader, a twin-screw kneader, a hot
roll, a continuous kneader, a Banbury mixer, etc.

In encapsulating semiconductor elements with
the epoxy resin molding material of the present
invention to produce a semiconductor device, molding
such as transfer molding, compression molding,
injection molding or the like can be used for curing

and molding.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention is described
specifically below by showing Examples and Comparative
Examples. However, the present invention is in no way
restricted to the following Examples. The following

two kinds of basic compounding recipes were used.

basi c
Bi phenyl

(YX4000H produced by Yuka Shell Epoxy
5 nel éxtguer nta =cdfbGiuepoxyoequy ViehehtmEl 1953 baPbewokear al kyl

I nc. ;

ane 0.5
oxi de

(1 XE-500 produced by Toagosei



s Carnauba wax 0.5 part by weight  Carbon black 0.3 part by weight 25
Or ganopol ysil oxane 0.5 part by weight (Represented by the follow ng formul a
(1)) 16 CH3 CH3 CH3 CH3 CH3 CH3 Si0O Si0O Si0O Si0O Si-CH3 1 1 15Q 121 5
%rl13 CH3 C3H6 C3H6 CH3 (1) 0 O+C2HAO 220 (c3H60)24 CH3 CH2-C\ H2 O
[ Basi ¢ conpounding reci pe B] Dicyclopentadi ene type epoxy resin 10.5 parts
by weight (Represented by the following fornmula (2); 5 softening point =
60C, epoxy e{Bagateabmpol@f8ingHRE€cIpERAH2C / H2 H2CIUH2 (2) n 17
Phenol ic novolac resin 4.5 parts by weight (Softening point = 85C _
hydroxyl equival ent Biphesyl Bypei egoew plesdal i ¢ novol ac type epoxy resin
5 1.0 part by weight (Softening point = 85C epoxy equivalent = 280)
1, 8- Di azabi cycl o(5, 4, 0)undecene-7 0.2 part Dby vmagitts by weight
(YX4000H produced by Yuka Shell Epoxy K. K.;
5 melting point = 105°C; epoxy equivalent = 195)
e Phenol aralkyl resin 7.4 parts by weight
(XL225-LL produced by Mitsui Chemicals, Inc.;
softening point = 75°C; hydroxyl equivalent =
175)
10 * Brominated phenolic novolac type epoxy resin
1.0 part by weight
(Softening point = 85°C; epoxy equivalent =
280)
e 1,8-Diazabicyclo(5,4,0)undecene-7
15 0.2 part by weight
e Fused silica 80.0 parts by weight
¢ Y-Glycidoxypropyltrimethoxysilane
0.5 part by weight
e Antimony trioxide 1.0 part by weight
20 e Bismuth oxide type ion-capturing agent

1.0 part by weight

(IXE-500 produced by Toagosei Co., Ltd.)

e Carnauba wax 0.5 part by weight
e Carbon black 0.3 part by weight
25 ® Organopolysiloxane 0.5 part by weight

(Represented by the following formula (1))



10 Fused silica 80.0 parts by wei ght y- @ yci doxypropyl tri nmet hoxysi | ane
0.5 part by weight Antinony trioxide 1.0 part by wei ght Bi snut h oxi de
.type ion-capturing agent 15 1.0 part by weight (I XE-500 produced by
Toagosei Co., Ltd.) Carnauba wax 0.5 part by wei ght Car bon bl ack 0.3
part by wei ght Or ganopol ysi | oxane 0..5 part by weight 20 (Represented by
the formula (1)) [Eval uation methods] “T. Eval uati on net hods of ground
material Acetone insoluble portion In a vessel were placed 200 cc of
acetone 25 having a purity of 99.5%or nore and 100 g of a ground
material, and dissolution was allowed to take place at ordinary
tenperature using gyvi brat (a sha - 18 oduced Yamat o K. K.
frequency 3 Hz, %lBra |éﬂ§ &§§ 'nu §§3 Then Bhe m xture in the
vessel Eassed t hr qughl a siiev avi ﬁesh of 212 pm the insoluble

portion rena Himg §ACTHe e a HANe igk&d; then, the

wei ght ratio of the ins Iu pontijon i/n %ton was {determ ned. Particle
size distribution Partic¢le SI & i Sthri b(it3 oh was’ det erlni ned usi ng ? tester
(a powder tester pféduced %@3Fbsoka Hel0 M Gabls K. KCHianpl i tude %1 mm
frequency = 3,000 VPM tinme = 60 secpnds, nesh of sieve = two kinds of 250

m
| T O——é-C2H4O>55—<C3HGO)EZ-CH3

CH,-CH——CH,
AN

[Basic compounding recipe B]
¢ Dicyclopentadiene type epoxy resin
10.5 parts by weight
(Represented by the following formula (2);

5 softening point = 60°C; epoxy egquivalent = 265)

?Hch—/:ﬂz TH2CQ—fH , fHZCI{—/:Hz

OO0 -



~and 150 m sanple quantity = 6 g/each tine). Degree of dispersion of
conposition conponents 15 A sanple (produced by subjecting the ground
‘material to conpression nolding at roomtenperature at 100 kg/hr for 60
seconds, curing the nolded material at 100C for 48 hours, encapsul ating
the cured material wth an epoxy resiyg polishing the resulting material,
20 and vapor-depositing carbon on the polished material) was determ ned
for the standard deviPitdrlief rdveladi dtedibutd B wirisd b avstgiengt h by use
an analyzer (an electronic probe mcroanal yzer made by N hon Denshi

K.K.), and the standdSdfderniad @oimds =t 36T ;ahyar2boplaredstiivel eaft t=he degr ee
of dispersion of conpounded conponents. Therefore, a |arger val ue

indi cates that the di0f%jersion of conponents is less uniform 19 2.

Eval uati on nethods of epoxy resin nolding material Nunber of voids A

seni conduct or packfg®rregng tede nhissgl isi 2evolaomaype2@pery paskage
thickness_= 3.6 mm [ C chip 5 size = 15 mmx 15 mm) was produced by
encapsul aPion. The nunber of voids havi ng mej-dt PR empisitof 0.1 nm or
nore, remaining in tg% %%m conduct,or gaék%g:fe was observed using an

ul trasoni ¢ flaw det ectOr FeRHG% RO M umb 8P °6F FBPHRY &M 1yadeaGe =was count ed.
The 10 conditions of 2t8r0§nsfer nol di ng (encapsul ation), used for production
of the sem conductor “package were as follows: die tenperature = 175C,
injection pressure, :1,%Q%ilégla%q%ycilgi(%?ﬁi,%r)'ukidré%eﬁeﬁ seconds, holding tine

0.2 part by weight
10 e Fused silica 80.0 parts by weight
¢ 7Y-Glycidoxypropyltrimethoxysilane
0.5 part by weight
e Antimony trioxide : 1.0 part by weight
¢ Bismuth oxide type ion-capturing agent
15 1.0 part by weight

(IXE-500 produced by Toagosei Co., Ltd.)

e Carnauba wax 0.5 part by weight

e Carbon black 0.3 part by weight

¢ Organcpolysiloxane 0.5 part by weight
20 (Represented by the formula (1))

[Evaluation methods]
1. Evaluation methods of ground material
Acetone insoluble portion
In a vessel were placed 200 cc of acetone
25 having a purity of 99.5% or more and 100 g of a ground
material, and dissolution was allowed to take place at

ordinary temperature using a vibrator (a shaker



-120 seconds, and materi al -preheating tenperature = 15 80C. Flowability The
epoxy resin nolding material for sem conductor encapsul ati on was neasured
for spiral flow, using a transfer nolding machine provided with a 20 die
for spiral flow nmeasurenment, based on EMM -1-66. The conditions of
transfer nolding were as follows: die1genperature = 175C, injection
pressure = 70 kg/cnez, and holding tine for curing = 120 seconds. Decree of
di sper si on opredupedi bivolfamabocBrpBnentsedueanyl e GpHadueedrhy isubj ecti ng
the epoxy resin nolding material for sem conductor encapsulation after
mel t kneadi n§imeo=cadfpmessten) rol @hag, athe7oCxaure 26 tBe kgsbelfor 120
seconds, encapsul ating the nolded material with an epoxy resin, polishing
t he resultin@asnﬁﬁéﬁﬁglFhaﬁﬁgbaﬁoﬁléﬁﬁobaving gdamgsh ofi 2h& poli shed
material) was determned for the standard deviation of 5 the distribution
of silica stiBRgLHLEy BIELbPNaReBAANyREr ORakhe| séevenwaspAvbednandoanal yzer
made by i hon Denshi K.K.%, and the standard deviation was _taken as a
yardsti ck?of “heR HeypRedor tAeRpeFReoNesght chApdanaédthenppreAttble10 Exanpl e

1 The basi c conpoundi ng recége A maé Erenixe for 20 m nutes using a
Henschel nix%?g?bﬁﬂa%?tﬁcgt B WPt EFSSIRUABEr of rotations = 900 rpn) set
r

at room tenperature; ghe E fnix.masjfigel% ground using a

Particle size distribution was determined
using a tester (a powder tester produced by Hosokawa
10 Micron K. K., amplitude = 1 mm, frequency = 3,000 VPM,
time = 60 seconds, mesh of sieve = two kinds of 250 pum
and 150 um, sample quantity = 6 g/each time).
F dj . c C e
components

15 A sample (produced by subjecting the ground
material to compression molding at room temperature at
100 kg/hr for 60 seconds, curing the molded material at
100°C for 48 hours, encapsulating the cured material
with an epoxy resin, polishing the resulting material,

20 and vapor-depositing carbon on the polished material)
was determined for the standard deviation of the
distribution of silica strength by use an analyzer (an
electronic probe microanalyzer made by Nihon Denshi
K.K.), and the standard deviation was taken as a

25 yardstick of the degree of dispersion of compounded
components. Therefore, a larger value indicates that

the dispersion of components is less uniform.



=15 vibration ball mlIl (frequency = 16 Hz, nunber of rotations = 100 rpm
treatnment anount = 200 kg/hr) with the material tenperature being kept at
.30C or below, the ground material was nelt-kneaded using an interneshing
co-rotating tw n-screw extruder and 20 kneader (screw dianmeter D = 50 nmm
extruder shaft Ilength = 600 mm |engyly af nelt-kneading portion = 6D,
nunber of rotations of screw = 100 rpm discharge anmount = 30 kg/hr). The
di schar ged nat erEehluasi soundtho@sndf aspokyr petiandodadaegi Rheepigheet of 2
mmin 25 thickness; then, the sheet was cooled and ground to obtain an

epoxy resin nDIdlng nﬁﬂnmbﬂtkgiﬂzdﬁbﬁe 1 are shown the evaluation results
21 of the ground material obtained by prem xi ng and subsequent grindi ng
and the epoxy resin nn$d$@micmmd@¢tar patkagedl 689 peQFPkikeadyngizé&xanpl e 2
5 In the same nanner as in Exanple 1, the basic conpounding recipe A was
prem xed for= 248 Mt e38 Mn@a@(m%lhmkm%er— (Tafpaumt yICG Adpliters,
nunber of rotations = 900 nM set at roomtenperature; the prem x was
finely gr%urﬁf”ﬂ%rn 2 r&‘]‘dée]ff’pm)t iwas pjecducediday encareetatioront i nuous
kneader and extruder, §§K80x2v roduced, by KCK K. K., rotational blade =
80, number ofDIHHREL % IW%t%ff?%sa’é%S bler@ths a0 r hrm

di schar ge annunt = 20 _k /hr mnth t.he naterl tenper%%ure bei ng kept at
30C or bel ow™ t& el’5 ot Dt B i e V\%""smn‘é?q KN P TERHY “2Si ngl e- screw

extruder and,jneafles (SEIEV A HELLL R & FPaMetector, and the

number of voids per package was counted. The

10 conditions of transfer molding (encapsulation), used
for production of the semiconductor package were as
follows: die temperature = 175°C, injection pressure =
100 kg/cm?, injection time = 15 seconds, holding time =
120 seconds, and material-preheating temperature =

15 8o0°cC.

1 bili
The epoxy resin molding material for

semiconductor encapsulation was measured for spiral
flow, using a transfer molding machine provided with a

20 die for spiral flow measurement, based on EMMI-I-66.
The conditions of transfer molding were as follows: die
temperature = 175°C, injection pressure = 70 kg/cm®?, and
holding time for curing = 120 seconds.

Degree of dispersion of composition

25 components
A sample (produced by subjecting the epoxy
resin molding material for semiconductor encapsulation

after melt kneading, to compression molding at 170°C at



‘extruder shaft length = 500 mm |ength of nelt-kneading portion = 7D,
nunber of rotations of screw = 200 rpm di scharge amount = 30 kg/hr). The
~dj scharged material 20 was nmade into a sheet of 2 nmin thickness using a
roll for thickness control (a sheeting roll); then, the sheet was cool ed
and ground to obtain an epoxy resin _nybding material. In the same manner
as in Exanple 1, the 25 evaluation results are shown in Table 1. 22 -
Exanpl e 3 I'n chggsare NN addhdeXamldpbulldle ASiHe oAReENdi ng reci pe
A was prem xed for 20 m nutes using a Henschel m Xer (capacity = 200
liters, nunbefat@irialr @fia ems epo¥e0 rddh,S PolalsHIRYMIRMRYRIW§g t he
prem x was finely ground using a continuous rotary ball mll (Dynamc MII
MYD 25 produged iy aVl,t sid Mapiorg depdsi tilnd: carie ot HeOtpatliighedf screw =
500 rpm ball dianeter = 10 mm di scharge anount = 200 kg/hr) with 10 the
materi al t enpartaried )beiany deeptrmdned0Eoar thel ewanddiel @eyrd ikt &/ al was
nel t - kneaded using a single- screw extruder and kneader (screw dianeter D =
46 mm et r uder diengtibut iS00 ofmsilléwgt I tafergelht Hyneadi rd amorti on = 7D,
nunber of rotations of screw = 200 rpm 15 di scharge anount = 30 kg/ hr).
The di schar geaadarzeri din wdsokyoend cr pnedbea Mict oaglal yaed madie byt o a sheet
of 2 mmin thickness; then, the sheet was cooled and ground to obtain an
epoxy resin HBb@Pn&ergbdr KaK.- )1 nande thgms teadaed devilatieanplas 1, the 20

eval uation res%lts are shown i.n Table 1. . )
taken as a yardstick of the degree of dispersion of

compounded components.

10 Example 1
The basic compounding recipe A was premixed
for 20 minutes using a Henschel mixer (capacity = 200
liters, number of rotations = 900 rpm) set at room

temperature; the premix was finely ground using a

15 wvibration ball mill (frequency = 16 Hz, number of
rotations = 100 rpm, treatment amount = 200 kg/hr) with
the material temperature being kept at 30°C or below;
the ground material was melt-kneaded using an
intermeshing co-rotating twin-screw extruder and

20 kneader (screw diameter D = 50 mm, extruder shaft
length = 600 mm, length of melt-kneading portion = 6D,
number of rotations of screw = 100 rpm, discharge
amount = 30 kg/hr). The discharged material was wound
round a hot roll and made into a sheet of 2 mm in

25 thickness; then, the sheet was cooled and ground to
obtain an epoxy resin molding material.

In Table 1 are shown the evaluation results



-Exanple 4 In the sane manner as in Exanple 1, the basic conpounding recipe
A was prem xed for 20 mnutes using a Henschel m xer (capacity = 200
Jiters, nunber of 25 rotations = 900 rpn) set at roomtenperature; the
prem x was finely ground using a batchwi se rotary ball mll (nunber of
rotations = 30 rpm ball dianmeter = 25 - 23 mm treatnent anount = 90
Kg/hr) with the material tenperature %%iﬁg kept at 30C or bel ow;, the

ground nmat elgrale YAS RIHG Iﬁ{gﬁ@%%lu g, 3 ' r igg cQ- fotating

tmﬁn-screM/extruderignd kneader sc?%m1 q%f%%%fé%%%nt ﬁ%¥{extruder shaft
l ength = 600 siBseduen@t kahdtely HReadide QL7 alggber of
rotati ons of screw = 10% rpm igbharge aﬁgﬁﬁi = §61§E§fﬂH . The di scharged

nmaterial wasmamde ilalt @bkasheel byOed tMiknidadikigckness using a roll for
t hi ckness control 10 (a sheeting roll); then, the sheet was cool ed and

ground to obtain an epoxy resin nolding material. 1In the sane manner as in
Exanple 1, the evaluation results are shown in Table 1. Exanble 15 In the

sane nmanner &xamplExdnple 1, the basic conpounding reci pe A was premn xed
for 20 m nutes using a Henschel mxer (capacity = 200 liters, nunber of
rotations2= 900 rpn) sén &her semet eapeeat aseint Exampilenily whe Wasaly ground
using a corundum m || (nunber 20 of rotations = 100 rpm discharge anount =
30 kg/ hr) wWrPRPPHBAABEerPaLPEeApYRSt Drembaiedg fkepR OatmiBOCesr ushakow, t he

ground material was nelt-kneaded using an
a Henschel mixer (capacity = 200 liters, number of

rotations = 900 rpm) set at room temperature; the
- premix was finely ground using a closed multi-stage

10 shear extruder (a continuous kneader and extruder,
KCK80X2V, produced by KCK K. K., rotational blade = &
80, number of blades = 4, number of rotations of blade
= 300 rpm, discharge amount = 20 kg/hr) with the
material temperature being kept at 30°C or below; the

15 ground material was melt-kneaded using a single-screw
extruder and kneader (screw diameter D = 46 mm,
extruder shaft length = 500 mm, length of melt-kneading
portion = 7D, number of rotations of screw = 200 rpm,
discharge amount = 30 kg/hr). The discharged material

20 was made into a sheet of 2 mm in thickness using a roll
for thickness control (a sheeting roll); then, the
sheet was cooled and ground to obtain an epoxy resin
molding material.

In the same manner as in Example 1, the

25 evaluation results are shown in Table 1.



*intermeshing co-rotating tw n-screw extruder and kneader (screw dianeter D
= 50 mm extruder shaft 25 length = 600 nm |ength of nelt-kneadi ng portion
=.6D, nunber of rotations of screw = 100 rpm discharge anount = 30

kg/ hr). The discharged material was wound - 24 .round a hot roll and nade
into a sheet of 2 nmin thickness; then,_ the sheet was cooled and ground
tto obtain an epoxy resin nolding matérial. In the sane manner as in
Exanple 1, t val uation results are shown in Table 1. Exanple 6 In the
same nmanner as in Exanple 1, the basic conpounding recipe A was prem xed

for 20 nminutes using @nHeRSCH&he MhiRhetCARACH HxTna®0 hitens. paymber of 10
rotations = 900 rpn) set at roomtenperature; the prem x was finely ground

using a rol | esmpdlhd{ngnbecipé ArwhsSpFemix8HSEHAr 26 MIRUPEs =usPRgka/ hr)
with the material tenperature being kept at 30C or below, the ground
mat eri al wasangéhs&hehdeikesi igapasingl e- 300 evi 46rext hudseraggd kneader
(screw dianeter D= 46 mm extruder length = 500 mm | ength of

mel t - knea%i ngotabiensn= =970, rphbeet ot rodami baspefasarew £h@00 rpm

di scharge anmount = 30 kg/hr). The discharged material was nade into a
sheet of 2 mm¥¢m#¥HW%%n25@eh$imgogndOM$iQ@ & oconbinkoessreoaty dbalh
sheeting rol then, the sheet was cooled and ground to obtain an epoxy

resin nol dirlf‘%iq‘mf%ﬂ%ﬁ‘i.c 1M1} h TR ne5 nerediced by Mdaspl Mininge

eval uati on régthEtSTF gﬁﬁgggigk1fgiglgbns of screw = 500 rpm, ball
diameter = 10 mm, discharge amount = 200 kg/hr) with

- 10 the material temperature being kept at 30°C or below;
the ground material was melt-kneaded using a single-
screw extruder and kneader (screw diameter D = 46 mm,
extruder length = 500 mm, length of melt-kneading
portion = 7D, number of rotatibns of screw = 200 rpm,

15 discharge amount = 30 kg/hr). The discharged material

was wound round a hot roll and made into a sheet of 2
mm in thickness; then, the sheet was cooled and ground
to obtain an epoxy resin molding material.

In the same manner as in Example 1, the

20 evaluation results are shown in Table 1.

Example 4
In the same manner as in Example 1, the basic
compounding recipe A was premixed for 20 minutes using
a Henschel mixer (capacity = 200 liters, number of
25 rotations = 900 rpm) set at room temperature; the
premix was finely ground using a batchwise rotary ball

mill (number of rotations = 30 rpm, ball diameter = 25



25 Conparative Exanple 1 In the same manner as in Exanpl es 1 to 6, the - 25
basi ¢ conpoundi ng reci pe A was prem xed for 20 mnutes using a Henschel

‘m xer (capacity = 200 liters, nunber of rotations = 900 rpn) set at room
tenperature; then, the prem x was nelt-kneaded using a single-screw5
extruder and kneader (screw di aneter_ 93: 46 mm  extruder length = 500 nmm
l'ength of nelt-kneading portion = 3D "nunber of rotations of screw = 200

rpm di schagge é‘f'@a'%ef_ft?’gmggﬁbrl'93hﬁ%?5§??§5?n@]dtﬁgtlﬁ§% jay@s wound

round a hot roll and made into a sheet Int ness; then, the

sheet was copbgfepstugsoH8engt RePPt AL N3 88 €PPXYe 165! NeAD! JLogogaterial . In
the sanme manner as in Exanples, the evaluation results are shown in Table

1. Conpar atha€eEXAIPh&s Znd bt  Knéh@e8 20BI HENART i RbeiNe EXANP! £5-1 tO 6, the
basi ¢ conmpoundi ng reci pe A was prem xed for 20 m nutes using a Henschel

m xer (capacréyatiR@Otwinessrenuakerudet &#0dakhoager POOr&PM) set at room
tenperature; then, the prem x was nelt-kneaded using a single-screw 20
extruder anddikameader Dser®lvohaneterudes ditafm lewxth udes0d engf h = 500 nm
length of melt-kneading portion = 7D, nunber of rotations of screw = 200
rpm di schakergtipoohtmel Stkhegding AtetoschatDechueberief was nmade into
a sheet of 2 mmin thickness using a roll 25 for thickness control (a
sheeting rol¥9tatkems ehescreitet 1RG ol cdischpxgeouamount obt30 n an epoxy

resin nolding material. _. i .
kébhr). The discharged material was made into a sheet

of 2 mm in thickness using a roll for thickness control
10 (a sheeting roll); then, the sheet was cooled and
ground to obtain an epoxy resin molding material.
In the same manner as in Example 1, the

evaluation results are shown in Table 1.

Example_ 5

15 In the same manner as in Example 1, the basic
compounding recipe A was premixed for 20 minutes using
a Henschel mixer (capacity = 200 liters, number of
rotations = 900 rpm) set at room temperature; the
premix was finely ground using a corundum mill (number

20 of rotations = 100 rpm, discharge amount = 30 kg/hr)
with the material temperature being kept at 30°C or
below; the ground material was melt-kneaded using an
intermeshing co-rotating twin-screw extruder and
kneader (screw diameter D = 50 mm, extruder shaft

25 length = 600 mm, length of melt-kneading portion = 6D,
number of rotations of screw = 100 rpm, discharge

amount = 30 kg/hr). The discharged material was wound



226 In the same manner as in Exanples, the evaluation results are shown in
Table 1. Conparative Exanple 3 In the sane nanner as in Exanples 1 to 6
‘the 5 basic conpounding recipe A was prem xed for 20 mnutes wusing a
Henschel m xer (capacity = 200 liters, nunber of rotations = 900 rpn) set
at roomtenperature; then, the premXx,yas melt-kneaded using an
i‘ntermeshing co- rotating tw n-screw extruder and kneader (screw 10

di ameter D =rofindna ewitr 4dan shaf mdRNAtdt o HUNLED of NGHD i%
nmel t - kneadi ng portion = 3D, nunber of rotations of screw = 0O rpm

di scharge anmibritckne3®; k@lehr,) thEhehdietcharged omRiEHR panoyd round a
hot roll and made into a sheet of 2 mmin thickness; then, 15 the sheet

was cool ed anttgriourt eposiyt aied ian meding meierimml . ding material . In the
same manner as in Exanples, the evaluation results are shown in Table 1.
Conpar ative Exanple 4 2@ Ithet sameamanmerners ds Bxakpdeplies thet 0 6, the
basi ¢ conmpoundi ng reci pe A was prem xed for 20 mnutes using a Henschel

m xer (capacievpluazdon iresudtsnameeshoph dot Sbbdes 1= 900 rpm) set at room
tenperature; then, the premi x was nelt-kneaded using an interneshing co 25
rotating tw n-screw extruder and kneader (screw dianmeter D = 50 nmm
extruder shaft length = 600 mm - 27 length of nelt-kneading portion = 6D,
number of r&&8ERd&sLof screw = 100 rpm discharge amount = 30

In the same manner as in Example 1, the basic
compounding recipe A was premixed for 20 minutes using
a Henschel mixer (capacity = 200 liters, number of
10 rotations = 900 rpm) set at room temperature; the
premix was finely ground using a roller mill (number of
rolls = 3, discharge amount = 300 kg/hr) with the
material temperature being kept at 30°C or below; the
ground material was melt-kneaded using a single-screw
15 extruder and kneader (screw diameter D = 46 mm,
extruder length = 500 mm, length of melt-kneading
portion = 7D, number of rotations of screw = 200 rpﬁ,
discharge amount = 30 kg/hr). The discharged material
was made into a sheet of 2 mm in thickness using a roll
20 for thickness control (a sheeting roll); then, the
sheet was cooled and ground to obtain an epoxy resin
molding material. |
In the same manner as in Example 1, the

evaluation results are shown in Table 1.

25 Comparative FExample 1

In the same manner as in Examples 1 to 6, the



*kg/ hr). The discharged material was made into a sheet of 2 mmin thickness
using a roll for thickness control 5 (a sheeting roll); then, the sheet was

rcooled and ground to obtain an epoxy resin nolding material. In the same
manner as in Exanples, the evaluation results are shown in Table 1. 28 -
a) c-11L11 ~~ ?200 QN Oaco Ln) Or HLLhn oonoro 0O _ 3 U Ln L'1 .3
ccqU UHcoo CNHLnco E~~n CMT™>NOA OON rl ST IDNO.-i HLn

O ~UHEa b%s&cmégmgoﬁeﬁfyé$ueéQb%pANstL%fa%ikéé YR Yo ekt N OMH m
LULn COHTrl Ud r-
using a Henschel mixer (capacity = 200 liters, number
of rotations = 900 rpm) set at room temperature; then,
the premix was melt-kneaded using a single-screw
5 extruder and kneader (screw diameter D = 46 mm,
extruder length = 500 mm, length of melt-kneading
portion = 3D, number of rotations of screw = 200 rpm,
diséharge amount = 30 kg/hr). The discharged material
was wound round a hot roll and made into a sheet of 2
10 mm in thickness; then, the sheet was cooled and ground
to obtain an epoxy resin molding material.
In the same manner as in Examples, the

evaluation results are shown in Table 1.

Comparative Example 2

15 In the same manner as in Examples 1 to 6, the
basic compounding recipe A was premixed for 20 minutes
using a Henschel mixer (capacity = 200 liters, number
of rotations = 900 rpm) set at room temperature; then,
the premix was melt-kneaded using a single-screw

20 extruder and kneader (screw diameter D = 46 mm,
extruder length = 500 mm, length of melt-kneading
portion = 7D, number of rotations of screw = 200 rpm,
discharge amount = 30 kg/hr). The discharged material
was made into a sheet of 2 mm in thickness using a roll

25 for thickness control (a sheeting roll); then, the
sheet was cooled and ground to obtain an epoxy resin

molding material.
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Comparative Example 3
In the same manner as in Examples 1 to 6, the
5 basic compounding recipe A was premixed for 20 minutes
using a Henschel mixer (capacity = 200 liters} number
of rotations = 900 rpm) set at room temperature; then,
the premix was melt-kneaded using an intermeshing co-
rotating twin-screw extruder and kneader (screw
10 diameter D = 50 mm, extruder shaft length = 600 mm,
length of melt-kneading portion = 3D, number of
.rotations of screw = 100 rpm, discharge amount = 30
kg/hr). The discharged material was wound round a hot
roll and made into a sheet of 2 mm in thickness; then,
15 the sheet was cooled and ground to obtain an epoxy
resin molding material. |
In the same manner as in Examples, the

evaluation results are shown in Table 1.

Comparative Example 4
20 In the same manner as in Examples 1 to 6, the
basic compounding recipe A was premixed for 20 minutes
using a Henschel mixer (capacity = 200 liters, number
of rotations = 900 rpm) set at room temperature; then,
the premix was melt-kneaded using an intermeshing co-
25 rotating twin-screw extruder and kneader (screw

diameter D = 50 mm, extruder shaft length = 600 mm,
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length of melt-kneading portion = 6D, number of
rotations of screw = 100 rpm, discharge amount = 30
kg/hr). The discharged material was made into a sheet
of 2 mm in thickness using a roll for thickness control
5 (a sheeting roll); then, the sheet was cooled and
ground to obtain an epoxy resin molding material.
In tﬂé same manner as in Examples, the

evaluation results are shown in Table 1.
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(3) Continuous

m il

(2) Cosed nulti-stage shear extruder

5 (4) Batchw se rotary bal

mll
m il
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*(5) Corundumnill (6) Roller mill (Note 2) Degree of dispersion As a
yardstick of the degree of dispersion of 10 conponents used, there was
‘used the standard deviation of the distribution of silica strength.
Exanples 7 to 12 The basic conpounding recipe A used in Exanples 1 to 6
was changed to the basic conpoundi ng 12 reci pe B; prem xing and
subsequently fine grinding were condu fed in the same manner as in
Exanples 1 to 6; then, nelt kneadi ng was conducted in the sane manner as
in Exanples 1 to 6; the discharged material was wound round a hot roll and
made into a sheet of 2 nmin 20 thickness; thereafter, the sheet was cool ed
and ground to obtain epoxy resin nolding materials. In Table 2 are shown
the particle size distribution and acetone insoluble portion of each
.ground material obtained by prem xi ng and subsequent 25 grinding, and the
eval uation results of each epoxy resin nolding material obtained by nelt
kneading. - 31 - Conparative Exanples 5 to 8 The basi c conpoundi ng reci pe A
used in Conparative Exanples 1 to 4 was changed to the basic conpoundi ng
reci pe B; nelt kneadi ng was conducted in 5 the sane manner as in
Conparative Exanples 1 to 4; the discharged material was wound round a hot
roll and nade into a sheet of 2 nmin thickness; thereafter, the sheet
was cool ed and ground to obtain epoxy resin -
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1rrb|ding materials. 10 In the sane manner as in Exanples, the evaluation
results are shown in Table 2. - 32 HONQN.1 co 000 Lfl o -HOU, U
41 0 3u ri G U 0 a H-Hf410NcoOO01 N,3uE4U adcCdQo w
OL OQMQv NO NLfl al -HuU U a coCOQNONOQLnIO co CDN QM
-rl uNU U a) r-I N(~rl a) NA g9 NLfI com

(Note 1) Fine grinder
(1) Vibration ball mill
(2) Closed multi-stage shear extruder
(3) Continuous rotary ball mill

5 (4) Batchwise rotary ball mill

(5) Corundum mill
(6) Roller mill

(Note 2) Degree of dispersion
As a yardstick of the degree of dispersion of

10 components used, there was used the standard deviation

of the distribution of silica strength.

Examples 7 to 12

The basic compounding recipe A used in

Examples 1 to 6 was changed to the basic compounding

15 recipe B; premixing and subsequently fine grinding were
conducted in the same manner as in Examples 1 to 6;
then, melt kneading was conducted in the same manner as
in Examples 1 to 6; the discharged_materiél was wound
round a hot roll and made into a sheet of 2 mm in

20 thickness; thereafter, the sheet waé cooled and ground
to obtain epoxy resin molding materials.

In Table 2 are shown the particle size
distribution and acetone insoluble portion of each
.ground material obtained by premixing and subsequent

25 grinding, and the evaluation results of each epoxy

resin molding material obtained by melt kneading.
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The basic compounding recipe A used in
Comparative Examples 1 to 4 was changed to the basic
compounding recipe B; melt kneading was conducted in
5> the same manner as in Comparative Examples 1 to 4; the
discharged material was wound round a hot roll and made
into a sheet of 2 mm in thickness; thereafter, the
sheet was cooled and ground to obtain epoxy resin
molding materials.
10 In the same manner as in Examples, the

evaluation results are shown in Table 2.
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10 nmol ding material for sem conductor encapsul ation in which individual
conponents are dispersed uniformly wthout giving rise to curing, and

‘st abl e production of an epoxy resin nolding material for sem conductor
encapsul ati on whi ch, when used for obtaining a 15 sem conduct or package by
encapsul ation, has sufficient flowabidijty, generates substantially no
voi ds and has excellent noldability. Industrial Applicability The present
i nvention rel(@¥és 10 aFinhecezind2® for produci ng an epoxy resin nol ding
material lowin voids generation during sem conductor encapsul ation; a
nmol di ng mat eri al produdéd byibletppacesadl addla sem conductor device
obt ai ned by encapsulation with the nolding material. Therefore, the
present invention is 232Ver ¢laseflumultiakitagedsbeareextsiudgrseni conduct ors.
35 CLAIMS 1. A process_for producing an epoxy resin nolding material for
sem conduct or encapsul 48) onComnkilBrougompiigysbpddniniildg a conposition
containing at |east an epoxy resin, a phenolic resin and an inorganic
filler, tRen subjectind4!heBRrESHIEPRgTAEREYr Pald Mddilndi ng by a grinder to
obtain a powder having ch_a rticle_size distribution that the anount
of particles having péSYicF8ng§H@t@F lof 250 pmor nore is 10%by wei ght

or |ess, the anount of rticles _having particle diameters of 150 pmto
| ess than 250 pmis 154§gy hﬁi?ﬁﬁtm #?Iess, and the anmount of particles

having particle dianeters of less than 150 pmis 75% by wei ght

As clear from Table 1 and Table 2, the

present invention enables production of an epoxy resin

10 molding material for semiconductor encapsulation in
which individual components are dispersed uniformly
without giving rise to curing, and stable production of
an epoxy resin molding material for semiconductor
encapsulation which, when used for obtaining a

15 semiconductor package by encapsulation, has sufficient
flowability, generates substantially no voids and has

excellent moldability.

Industrial Applicability
The present invention relates to a process
20 for producing an epoxy resin molding material low in
voids generation during semiconductor encapsulation; a
molding material produced by the process; and a
semiconductor device obtained by encapsulation with the
molding material. Therefore, the present invention is

25 vwvery useful in all industries using semiconductors.



.or nore, and thereafter subjecting the powder to nelt kneading. 2. A
process for producing an epoxy resin nolding material for sem conductor
:encapsul ati on, which conprises adding, to the conposition set forth in
Claim 1, at |east one kind selected froma coupling agent, a curing
accelerator, a flame retardant, a relegging agent, an ion-capturing agent,
a coloring agent and a stress-reducing agent, prem xing the resulting
conposition, then subjecting the resglAtMg m xture to grinding by a
grinder to obtain a powder having such a particle size distribution that

the amount ofl.particl e praviess Fairt ipHoudideher 233 4K or nore is 10%
by weight or less, the anount of particles having particle dianeters of
150 pmto | egoldiag 26Eepals fda%skynidondwRitdht edlcapesSatanrs,t ke iampunt of
particles having particle diameters of less than 150 mis 75% by wei ght
or nore, andcPRPraégksepremijxényi agcohposdiwden contalihinkneadilrgst3. A
process for producing an _epoxy resin nolding material for sem conductor
encapsul at i oA GRPEN e8P SePhandilig, resinhendoapoinbirgandet forth in
Claim 1, a goggling agent, a curing accelerator, a flame retardant, a
rel easi ng agémtl€&n tBRNc&pPderkdnggehe, resudsliogi ngxageet tand a
stress-reducing agent prenixiag the resulting conposition, then

subj ecting t AETPHERE| PYng HFXPEFE t8 gPFAdPng Bywdeyr hawdngt sucbt ain a

owder havin ch article size distrjbution that the anpunt of
Barticles ha ?%ggﬁégt?%Fs gﬁﬁﬁﬁféPngF that' the amount of particles

having particle diameters of 250 pm or more is 10% by
weight or less, the amount of particles having particle
diameters of 150 um to less than 250 um is 15% by
weight or less, and the amount of particles having
particle diameters of less than 150 Hm is 75% by weight
or more, and thereafter subjecting the powder to melt
kneading.

2. | A process for producing an epoxy resin
molding material for semiconductor encapsulation, which
comprises adding, to the composition set forth in Claim
1, at least one kind selected from a coupling agent, a
curing acceletator, a flame retardant, a releasing
agent, an ion-capturing agent, a coloring agent and a
stress-reducing agent, premixing the resulting
composition, then subjecting the resulting mixture to
grinding by a grinder to obtain a powder having such a
particle size distribution that the amount of particles
having particle diameters of 250 Mm or more is 10% by
weight or less, the amount of particles having particle

diameters of 150 um to less than 250 pm is 15% by



250 mor nore is 10% by wei ght or | ess, the anount of particles having
pz)g(r)ti cle dianeters of {50 mgto less than 250 pmis 15% by weight or |ess,
and the amount. of particles having particle diameters of |ess than 150 pm
is 75% by wei ght or nore, and thereafter subjecti ng the powder to nelt
kneading. 4. A process for produci ng-aggepoxy resin nmolding nmaterial for
sem conduct or encapsul ation, according to any of Clains 1 to 3, wherein

t he acetone iwssightblogr rimsts,orarmi‘ thee ponter SORYHSRE Al gy having
particle dianeters of 212 mor nore in an anmount of 0.5% by wei ght or

less. 5. A pRegdss leodipmehesisng farl exzoxsharesiso o id ngmfrw@ggggr
sem conduct or encapsul ation, 37 according to any of C ains to 3, wherein
the inorganio® foeer ainst aMeineatgey (Slihjlelcnnrglrﬁ}m:@)dwmteib mdlidh a -
coupling agent. 6. A process for producing an epoxy resin nolding materia
for sem condﬂ?&‘teéfjlé‘ﬁcapsul ation, according to any of daims 1 to 3,
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Ml 8 closdd mirti '.Z@Sééf'oéﬁéér T Pigeiuc 1accom iamoous rasivar y bal | 11,
a bat chwi se ro ¥1 coryndummll, ajet mll and a roller
mil. 7. An QS@?& Peg‘r“‘ﬁeﬁ&ﬁau ﬁgrnﬁﬁélﬂFQPdpGrtors@me@fgdgttong@@pw ation,
B enduct ofoBESTBE% gRATREE' BY BatRlutPart bR shec dnttan ar Blavimnts with
an epoxy 1, a coupling agent, a curing accelerator, a flame

retardant, a releasing agent, an ion-capturing agent, a

coloring agent and a stress-reducing agent, premixing

the resulting composition, then subjecting the

resulting mixture to grinding by a grinder to obtain a

powder having such a particle size distribution that

the amount of particles having particle diameters of

250 pm or more is 10% by weight or less, the amount of

particles having particle diameters of 150 Um to less

than 250 pm is 15% by weight or less, and the amount of

particles having particle diameters of less than 150 um

is 75% by weight or more, and thereafter subjecting the

powder to melt knéading.

4, A process for producing an epoxy resin

molding material for semiconductor encapsulation,

according to any of Claims 1 to 3, wherein the acetone-

insoluble portion of the powder comprises particles

having particle diameters of 212 Hm or more in an

amount of 0.5% by weight or less.

5. A process for producing an epoxy resin

molding material for semiconductor encapsulation,



resin molding material set forth in Claim?7.
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according to any of Claims 1 to 3, wherein the
inorganic filler is an inorganic filler surface-treated
with a coupling agent.
6. - A process for producing an epoxy resin
molding material for semiconductor encapsulation,
according to any of Claims 1 to 3, wherein the grinder
is at least one kind selected from a vibration ball
mill, a closed multi-stage shear extruder, a continuous
rotary ball mill, a batchwise rotary ball mill, a
corundum mill, a jet mill and a roller mill.
7. An epoxy resin molding material for
semiconductor encapsulatidn, produced by a process
according to any of Claims 1 to 3.
8. A semiconductor device obtained by
encapsulating semiconductor elements with an epoxy

resin -molding material set forth in Claim 7.



