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SAI D MOLDI NG MAT L FIELD The present invention HGU%hE%ObQ a
process for prodmlmmmm W y resin nolding material |ow in voids

generation during sem con uctor encapsdlation; a 5 nolding materi al
produced by the procé@%? and a ,,_sem conductor device obtained by
encapsul ati on with the nol di ng mePEPFRFFTEARKGROUND ART . , For
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PRODUCED BY SAID PROCESS, AND SEMICONDUCTOR DEVICE

OBTAINED BY ENCAPSULATION WITH SAID MOLDING MATERIAL

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 by 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,
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15 by an epoxy resin, a phenolic resin, a curing accelerator, an inorganic
frller; a releasing agent, a flane-retardant) a coupling agent, etc., and
are general ly produced by wei ghing individual raw materials by given
amounts, premxing the raw materials using a 20 stirrer and ) 38ke 2002 as
Henschel m xer or the like) - 2 4G June 2002 and then subjecting the
resulting mxture to nelt kneading using a hot kneader such as single-screw
kneader, doukdred stew sutepsterindiothe otdssy 1 €0nd iniotisr&neades1or the like to
m x and di sperse the raw 5 materials uniformy. Meanwhile, electronic

appl i ances arlkndmtiong ngsimgraedsonglyesdet | sudh gie sahdgIersetemnal and,
accordi ngly, the sem conductor packages used therein are becom ng

i ncreasi ngl y kmedder t Moulahet serewvkneaddr piheth. ré hl suchont imyenent , epoxy
resin nolding materials used for sem conductor encapsul ation are strongly
required to %ﬁ%@@%r%e@? ekike afr anip awd ddisprr $eathantaw mpr oved

hum dity resistance,. since_these resistances are relevant to the
reliability JrRYSridks setEQFMEt or package obtained by encapsul ati on.
Hence, the anmount of inorganic filler in epoxy resin nolding material is
bei ng i ncreased in ordé%egﬁﬂ?%h%cee¥%%t§??£%s 9931%9%?%5%6%?9??9mb$9

sem conduct or, package insi de. ﬁb ver, this_increase, 20 iin anount of
i nor gani ¢ fil+£?r?$g%%%£¥ PR} 'ﬁﬁ+§?%ga%%tE??%fl?%ﬁﬁcﬁgétine flowability
of epoxy resi | di mat er i al %urin encapsulation and n@ﬁes nore serious
the probl ens ?%g§5_%$%by5u%_ea§e & %?%%f?%ﬁ_%?cg%% StPaRg, “hefFStiati on of
gold wre, geé‘féaﬁéé’&n%%v?ﬁgéﬁééi fl}/t&ﬁaiikethfﬁ Qn&oﬂg%ﬁéﬂ‘a%ﬁ“re for the
above, there is being continued an atlenpt of optimzing e shape and
particle shzepdishribehi oncrfai ROvERBAE, fEHbRY, r85iANmo18ing3
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



10 June 2002 attenpt of making very small the viscosity of resin conponents
(€.g. epoxy resin and phenolic resin) at an encapsul ation tenperature to
allow the resulting nolding material to maintain a required flowability and
5 have an inproved chargeability. Neverthel ess, the task of fEiyd Paoxvoi ds
is difficult to achieve and is becom.ng nmore and nore inportant. The voids
of epoxy resin nolding material are thought to be reduceabl e by increasing
t he degree ofatiengiead ngalofingmlalingmalerdad widdd dyheostepsaf melt
kneading to increase the wettability between resin conponents and inorganic
filler in nolcimpmaiteyicd.or ddwadispeisidid igherflinoargamc 44 lder.
However, increase in the degree of kneading during nelt kneading 15 step

al one accel eretap e twiom ngergfemmot wfen gt ot Erdval thy tdmuleitig applied in the
step and, as a result, inpairs the flowability of nolding material. Hence,
there were dincidbigun matraiod twhirohi moadn | s esegei red | Hpwatn hiteraed s
causing no curing in 20 the step of prem xing, nelt-mxing themat a

t enper at ure M2 HAPEIEGF ThatgIerP bkl wof t e ey Pot ress anthe hersk
subjecting the resulting m xture to nelt-kneading (e.g. JP-A-56-149454,

JP- A 4- 59863 Undr ePLalngd 1onie) s Lk Houl e ¢ seed sk ecting an 25
opt i num hot ngader or_opti mum kneadj ng conditions to mnimze the
proceedi ng of PTIT Y iTPtHe? tm?ﬁﬁ%&ﬂé%ﬁﬁﬁpﬁncrease the wettability

bet ween resin conponentéhgng i or nic filler.in ng#dinqnnaterhil or the

10 June 2002 - 4 disperal biT1Ty Of TRoTgante T et 2. "9 A- 38 2228) ;
and so forth. r t- 1 XI j he, 1 Xi tep.at_a high

t enperature h%s res rtlz%{%%j {%éég%%t%i%rﬁéfgg%#; I@?ea%e rsee?e%]?i on of an
opt i num knga Pt AU [ it I i{.difficult
to reduceﬂ%oﬁgrge%%lnlgéf)a?i on i;c?a yrﬁlgtD‘Tplg{giic')S%%ﬁﬁé— % %ﬁﬁ:ﬁf%%ﬁ ects of
the present ifveMiR) €6 €ihOrdadd PHOWECa®®i PLOFESSchdén PLOFUEI NG tO the
., material for sem conductor encapsulation, which is very low in voids
generation; acombshéagtsreded i thopfatieetli byet hen pheT@ERg Mabei sSEMbEONdUCt OF
devi ce obtai ned by encapsulation wth the nolding material. 15 The present
i nvent or s nmadeha despersibibivy eof oindhgambovEislénat i Bowewsra result, the
present inventors newy found out that voids generation can be reduced
remar kabl y bylmekeage raw bae cdeatreei af ocknedfhey dwdinermehbnbgeadong

di spersion_after their prem xing 20 but before their_ nelt kneading. The
present ihventFoR HHRNPeRFCLbAHREEBItBasEWr BRgt pE m@h@iﬂ@.maﬁ@riagst aspect

of the present i venﬁion Iieﬁ_in a process for produci ng an_epoxy resin
mol di ng mat er PRI PForNeahi BRUtRE oM ehREpS PRI #BA: @RI @nfesult,

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



25 conprises prem xing a conposition containing at | east an epoxy resin, a
phenolic resin and an inorganic 10 June 2002 - 5 filler, then subjecting
the resulting mxture to grinding by a grinder to obtain a powder having
such a particle size distribution that the anount of particlgsjliyvpoae
particle diameters of 250 ~~mor nore i,s 10~ by 5 weight or less, the
anmount of particles having particle dianeters of 150 Etmto | ess than 250
~Imis 15% bygiictdiinilesor anbidmiamuntl &f Eard | geshpwagpdarticle
di aneters of less than 150 ~.un is 75~ by weight or nore, and thereafter
subj ecting t hdpawetottn nelt 10 kneadi ng. The second aspect of the present
invention lies in a process for producing an epoxy resin nolding materi al
for sem conduct or encapmwetdmn, meiit -ahixciongprirs esheadelt ety x 1roy tdreew cnposi ti on
set forth in the 15 first aspect, at |east one kind selected froma
coupl i ng agers higghkurémppraueterrmorrestficred rstardantnater sdemsi ng agent,
an ion-capturing agent) a coloring qgent and a stress-reduci ng agent,

prem xi ng 1 heis tianf st v mt tdrerrpubjwe thigpdere 90 RSN ng

m xture to grinding by a grinder to obtain a powder_having such a particle
si ze di stri bUfPARIHAICUHE BivRMt2 BINH AT dTede hbli fbf il &0 di aneters of
250 dun or nore_is 10~ wei ght or less, the anount of particles having
particle di ametdee ofoa%y IMFERLIW S Ian 250 ~, tmis 15~ by wei ght or
| ess, and the anpbunt of particles having particle dianeters of |ess than
150 fun is 75~ by weight or nore, and thereafter subjecting the powlder to

mel t kneadinngééiégﬁhéiéﬁtTﬁ%dIﬁ@ﬁ 1PON - 6 10 June 2002 aspects,
. A

pref erably the acetone-inso e portrton of the powder conprises particles

havi ng particle dia”Eteéﬁj@ét%lgﬁ“ﬂﬁgr%98£§n£”iﬁ@eﬁg?#ﬂta9é P 5~ by wei ght

or less. 5 The third aspett o e present inventron ites rn a process for

produci ngy @n €POXYa& esi Pr AL LE NP PBL £EARL: HQr ~Semi.conduct or encapsul ati on,
whi ch conprises adding, to the conposition set forth in the first aspect, a

coupling agenpat@r a1l PoraseRi 86REQEtoR dRchbalBat €bA! daRt chaikel:gagi ng
agent) an ion-capturing agent, a coloring agent and a stress-reducing

agent, prem xigg thevoeasl ener&0IPAsi 41 ABLALHEMaUbl €8l i pgolileeaesyl ti ng
m xture to grinding by a grinder to obtain a powder having such a particle
si ze 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



15 distribution that the amobunt of particles having particle dianeters of
250 dun or nore is 10~ by weight or less, the anmount of particles having
particle dianeters of 150 dun to |l ess than 250 ~tmis 15~ by wei ght or

| ess, and the anount of particles having 20 particle di anetefp)@fe 263> than
150 ~mis 75~ by weight or nore, and ;hgrgafter subj ecting the powder to
nmelt kneading. The fourth aspect of the present invention lies in an epoxy

resin ol di noe et &f | atnler o) Sepl AQNANE PLeNCARS U2k E Qe ppOduced by a

process according to any of the first to third aspects i fth aspect of

the present igyensing bies 4PiRaSLMEOBHEELRT 2 US¥WEEr ORLGLAGIshYL 410 June
2002 encapsul ati ng sem conductor elenents with an epoxy resin nol ding

material set prthcia sheefausthipspesh. tREI AREDIRESCR K| A OE-TEE
| NVENTI ON The present invention is described in detail 5 below The epoxy

resin used i nhahengreseviclovenihebeh8SoN02HAT fuh Cot afoF€SLEi COEOByas to the
kind as long as it has two or nbre epoxy groups in the nolecule and it is

solid at afbbieaighenper aéase. thheamouan bE pArurtolésnrdyifigrpaxahple)
bi sphenol type epoxy resin, biphenyl type epoxy resin, phenolic novolac
type epoxy rediameteesobfndbbl pw typkeepokipanedbn pmdial k§Enbdi fi ed
tri phenol met hane type e?oxy resin. These resins may be used singly or in
adm xt ure. 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

10 kneading.

The second aspect of the present invention
lies in a process for producing an 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 pm or more is 10% by weight or less, the amount of
particles having particle diameters of 150 um to less

25 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 thereafter subjecting the

powder to melt kneading. In the first and second



15 When there is used a crystalline epoxy resin such as bi phenyl type epoxy
résin or the like, the epoxy resin preferably has a melting point of 50 to
150C. Waen the nelting point is less than 50C, the tenperature of resin
increases in premxing, owmng to 20 the heat generated by fHocljnerpgoad the
melting of resin begins, which may detegriorate workability strikingly and
reduce productivity. Meanwhile, when the nelting point is nore than 150C,
nel ting of epmpedtesi pref el ke g 2net BssRMId 95018 V& Yohi gh
tenperature; consequently) it is difficult to suppress the proceedi ng of
curing and i tthmpdvelemposgihl ssed Eamti itlbes haeidd oyeabiidcley of g _ 10
June 2002 nol ding material at an appropriate |evel during encapsul ation.
The nel ting pbianetdra o3I dan die maes iredaraidyntyo ) d¥liary met hod
of judging the nelting 5 point of the resin in glass capillary fromits
appear ance, oreighty gipt¥RRE using a differential scanning cal orinmeter. The
phenolic resin used in the present invention has no restriction as to the
kind as | ohg as 10 it iBhedthirdtasperhaey theperesent. imThereiean be
menti oned, for, exanpl e, phenoli¢c novolac resin, cresol novol ac_resin,
di cycl opent adt®e- o‘?f?’é%c%%n%‘?lf PRI A NG HRH oFPAFRI K§F 1R 8P HI1RGpht hol
aral kyl resin_and I%LP ne-nndifigg ghenolic resin..ThesgPregins can be 15
used singly dPEYR Ham XP0r e YR COupPT R aYRAE L AEEE i nYEHhE pr esent
invention has_no particular restrigction as to the kind, but is preferably a
1 ane coupl 1 FUREETS HRARE’ T v ackyReb S PR it hosyl hare, ERE
y-am nopr opyl ri XysSi Y- pt op ri i lan
vinyItriethox@%??%ﬁ%Q%% heél+§@$lﬁ%% %%%%?ing égg%%&uéggé?ggggg%fa%e
treatmentyof pngpgapiCatabder 4S:OPLEPAETSEaRLY 2 POLDCabYRE ALl ane
coupling agent. These coupling agents nay be used singly of In adm xture.
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 pm to less than 250 pm is 15% by
weight or less, and the amount of particles having
20 particle diameters of less than 150 um 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



25 Even when there is used a surface-treated inorganic filler, a coupling
agent may be added further in prem xing. 10 June 2002 _ g _ The inorganic
filler used in the present invention includes a fused silica powder, a
crystalline silica powder, alum na, silicon nitride, etc. ThgyypeY00e used
singly or in adm xture. 5 An inorganic-filler surface-treated with a
coupling agent may be used. This surface-treated inorganic filler may be

used singly QinddpAdiEednld esdfi d Rt IPrE dehdiiss JHeK ealrBepdie, used a
m xture of a surface-treated inorganic filler and a surface-non 10 treated

i norgani ¢ filtedin Thel @iy nhatdridDrogani fofth | 2 tisedfdsritiedesabty 60 to
92~ by wei ght based on total resin conposition in view of the bal ance of
nol dability and reliability. The curing accelerator used in the present 15
i nvention can be a substance capable of accelerating the curing between

epoxy gourp aPETANeED| PESCRIPDION QF OTHE alNVENIDI®E one ordinarily used in a
resin for sem conductor encapsul ation. There can be nentioned, for exanple,
1,8 20 di azabi cycl o( 5, 4708 urtiesene - Imvent bt ny$ phesphiped aby detail
2-nethy|inidago{e. These may be used singly or in

elow.

The epoxy resin used in the present invention
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. When 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



adm xture. The flame retardant used in the present invention can be
exenplified by antinony oxi des such as 25 antinony trioxide, antinony
pentoxide and the |ike; brom ne conpounds such as brom nated epoxy resin

and the |ike; netal compounds such as al um num hydr oxi de, naﬁp 19002
hydr oxi de, zinc borate and the like; - g8 10 - 10 June 2002 p oggkorus

conpounds such as phosphoric acid ester, red phosphorus and the |ike; and
ni trogen conpoabdsnguchtesiakl an ae appropeist&elevolederinghe fl ane
retardant is not restricted thereto. 5 The rel easing agent used in the
present inven¢hoapsahabeorxenplified by higher fatty acid esters such as
carnauba, nontanic acid ester and the |ike; higher fatty acids such as
stearic acid, nontanic deednahtiingeppikne; ofii ghresint cgnabedmessukedal ts
such 10 as zinc stearate, calciumnontanate and the like; higher fatty acid
am des such aSafisyehYyaBt ebdanpye, methofeaébiydgbngarhgemelting

m xyl yl enebi sst earam de, and the |ike; and pol yol efi n conpounds such as
ponethyIeﬁe,P%kPHiigdt56I§§Fh9léﬂegéﬁﬁstﬁéPF'kéFYTEEOWeFEESing 15 agent is
not restricted thereto. The jon-capturi.ng agent Uus in the_present
invention is ﬁpe8ﬁﬁﬁﬂﬁﬂ'mﬂFchycﬁnmgaﬁPﬂrgsé gaﬁiah ?@?95F1§6diun1ion or
potassiumion) or_an anign ge. g. chlorine ion or bromne ion) and which is
added for 20 pPratBhPFoR®oP eBPFEEi on of a seniconductor elenent. It can be

exenplified by hydrotal@%EegheﬁgiggtQeg§hdggegngna@%%ngggsgg@toxide, but is
e

not restricted thereto. e coloring agent used 1I'n present invention

can be exeml ke BinCARRoRoLackaRd;25 LIRR! Erdygs ANd PhaRENES such as

azo corrpounq, ocyanl _ne corrpoun_ - e stress UC! ng
agent usedoi nithespse3€at akN¥eRthakyl seRpkeWrahast i gnevlstanceeused in an

wPory 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, Yy-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.



- 11 - 10 June 2002 resin conposition to reduce the stress generated during
nbl di ng of the conposition or the stress generated during heating and
cooling of the cured material of the conposition. It can be exenplified by
organi ¢ rubber 5 conponents such as pol ybut adi ene, acryl oni i jpetd2t he

| i ke, and silicone rubber conponents such as pol ydi et hyl sil oxane and the

| i ke; however, is not restricted thereto. The main conponents used in the
epoxy resin 10 nol di ng 7 ericdg{id hel Irasaed NMENHO HhrSdiiit as epoxy
resin, phenolic resin, inorganic filler and the like are prem xed and then
ground by a ginwseriomhiaiehyides ef o et sa gowtldf erend ryneat 4 Bide e

di spersed honogeneously owing to the effects of fine grinding and 15
honogeni zat i o3 1ikde ponponed busimh, o5l ficome netardanteta el eBlsengnagent ,

i on-capturing agent, coloring agent, stress-reducing agent and the like are
ordinarily usksl used helrphxyor esh radrolxfiwe mat eri al conposition each in a
smal | anount of 5% by weight or 20 |ess; however, these smal| anount
conponent s are di sper seth hiordgesebtist il ker vl rfaee t eeapestywieRia nol di ng
mat eri al conposition because they are prem xed and_then ground by a grinder
and, thereby, S?¥ReI5T A BRI PR i zethiossypkacau-Redeedal s of epoxy
resin nol ding, nateri al §0££°Siti° for s&nicon uctor, encapsul ation, i.e. an
epoxy resin, HPREMOT ctesth, & PROFIENI TERFHY e?T A E Feferdint, a
rel easi ng agent. an ion 10 JunQTZOOg - 129 cagtgrin%.a ent, 2 col oring
agent and a sty®st rietgi Midgent Tares pPati RedUaRd ¢ HENEGPEEnAt her eby t he
epoxy Tesin,  LheepOEnpLLe. Lo RorLhg; 8981 PTELALES Of chvaBLERRAl S, and the
aggl onerates generated In prem XI hg are Trnely ground. aresult, a

ground maigri kel geROMESEYREE PELPBLAI NeflovbhiGliabase SURD GaRBELI Ol @ i ze

distribution that the anount of particles having partic Iameters of 250

E.~mor nore £s1i8r Q¥edeighpretel8ssy Eber8MPRt Lo wBaghtChaseAa¥hng
particle 10 diameters of 150 ~.un to Yess than 250 ~tmis 15~ by wei ght or

| ess, and thetagauntesinpabipekesibavingvpawt bel ehdi paekace 6F | ess than
150 ~mis 75~ by weight or nore, and the acetone-insoluble portion of which

conpri ses parmbtfiebihaviyngnpartichpidiageters of 212 ~tm 15 or nore in an
anount of 0.5~ by weight or less. Wen in the particle size distribution,
the anmount of particl esThavengipar acckéedntintt ssedofin26BeErmesentnre i s
more than 10~ by weight, the anount of particles having particle dianeters
of 150 ~. L& t nVessiop £RBNP25E duRsk3nmsr 6apRRAe13$ BECRéEyRtingnd t he

anount of partjcles having particle dianeters of |ess_than 150 Etmis |ess
than 75~ by WeP§hFUAARIWRERWERE SPEK¥NnEPRYBI 8RPePRSPPLdR SY EREYdowder

conprises particles h ving garticle gLanet rs of 212 Etmar, mar e in an
group an ca e one ordinarlly used 1n a resin or

semiconductor encapsulation.
There 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;



25 amount of nore than 0.5~ by weight, no uniformdispersion is attained in
melt kneadi ng and, when the resulting nolding material is used for
encapsul ati on of sem conductor el enents, the sem conductor device - 13

10 June 2002 obtai ned has defects owing to the voids presentgJurdemow! di ng
material. The particle size distributidf of ground material was deternined
by using two kinds of sieves 5 having a 250-Etm nmesh and_a 150-~,tm nesh, a
sanpl e amountPRHISRIQYERH FPERHRNAS FHGH prtudeRo SRR EFC ;rotiicest &Y. HoRSkawa
Mcron K K (anplitude = 1 mm frequency = 3,000 VPM tinme = 60 seconds).
The acetone imﬁwlﬁl%cﬁmﬁoﬂ‘%fl’dﬁ%mﬁp R HeE I ¢RI CoRROYRA S PPl A DY

pl aci ng 200 cc of aceton f purity of 99.5 or higher and 100 of ,a ground

material in PEEEHE PSRV hfe he BRI matls i LHane ?%%a’é@%@%nésat

ordi nary tenperature usin vi brator (a shaker produced by Yamato K. K.)
frequency:::??%,rﬁifﬁ&iﬁéhi PI$hR = 20 minutes), then passing the vesse

cont ent t@gough a sieverﬁgyégﬂegsggigag%?%ﬁésé%glﬂgé%%Pgréﬁgn%nsoluble

portion remaining on the sSieve an a al cul ati ng

the weight raflo.of;L0€ 4S9 ug,'(&nc‘gﬂﬂg@-%)Zg?ig?épefggggingwg of the

present invention, a conposition consistin ven a sTof raw

Taterial S |5 4408 Tyc Kec A bknSEhetal aho 05 bbecti kea dhen. the

prem x is finely ground and honopgeni ze y a grinder. e grinder has no

particular repikdCthophés £Q{heakifld 83chORY @Sehti&aR-PEOUMGR: Anflesired
particle size distribution. There are preferably used a vibration bal

mil, a closegei@ldhdStingel SREAhighet4fadfy JHOEA 2002 EXEAVEE suéh _
continuous rotary ball mll, a batchwise rotary ball mll, a corundummll,
ajet mll) aasotire stédraeér. cAlehubi mehtanatbeardf thaylbretsed. A
grinder with a cooling nechanismis preferred to 5 prevent the resin from
bei ng nelt ed brgkeft batdyi acificamidasi sgchTas Nestkaenilsteasedida, t he nelt
kneadi ng of
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



the present i

n
of the present invention to produce a ddm-conductor device, ﬁg1ggkg ﬁ@?

nvention has no particular restriction as to the kind. There
can be'used a single-screw kneader 10 including a co-kneader, a tw n-screw
kneader, a hot roll, a continuous kneader, a Banbury m xer, etc. |
encapsul ati ng sem conductor elenments with the epoxy resin nol

i al
such

as transfer nol ding, conpression nolding, injection nDIdin% or the lIike can
i

be used for cXfFHY FPPHDI BLAY. tBESTINCOELRORSEARRY| NEREUT

The present i
Exanmpl es and

way restricted to the follomﬁng Exafgles. The fol
conpoundi ng reti Pg Beeindednd c9pliBReCh

recipe A] Bi
by Yuka Shel

5

10

15

20

25

nveniion |s described, 20 specifjcally bel ow by show ng

FEMRNRISTI ON

Yy
RO GL ¢ Vet BR af PSS 1 HoRRveF , thReSpF8SEnEePRVERE ON is in no

onpe Suxed Bcetednit,

f basic
eng

henyl. type epoxy resin 7.6 tts hy, wei ght (YX4000H produced
ééﬁﬁé%}$€%hc; f% can be exemel 1e8 by oggangc rugger

components such as polybutadiene, acrylonitrile and the
like, and silicone rubber components such as
polydimethylsiloxane and the like; however, is not
restricted thereto.

The main components used in the epoxy resin
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
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
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.

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-



5 nelting point = 105C, epoxy equivalent = 195) Phenol aralkyl resin 7.4
parts by wei ght (XL225-LL produced by Mtsui Chemicals, Inc.; softening
© point = 75C, hydroxyl equivalent = 175) 10 Brom nated phenolic novol ac
type epoxy resin 1.0 part by weight (Softening point = 85C 1gRaK% 2002
equi valent = 280 ) 1, 8-Di azabicycl o(5;4, 0)undecene-7 15 0.2 part by wei ght
Fused silica 80.0 parts by weight y-d ycidoxypropyltrinmethoxysilane 0.5
part by wei ghtaptAntin®rygdnt 0xd deo oW pardgdit veidhd £60r e £ sradilic Dxg de t ype
i on-capturing agent 1.0 part by weight (IXE-500 produced by Toagosei Co.,
Ltd.) Carnadmemarxare ppanixddy avel giten Garduomd bl wicdr€byd s tegyxyei ght 25
Or ganopol ysil oxane 0.5 part by weight (Represented by the follow ng formul a
(1)) 10 Juree22002 thed @hemndsli¢Eresin | Hhe HIOCHINSI DS 0of ST Si 0 Si - CH3
50 ~ (2 ~~5CH3 CH3 C3Ho C3H6 CH3 (1) O ~-C2HQO~--~C3H6O-CH3 CHzZ-C ~ ~
Hz O [Basic derpoiialhg #edipPee B9 rnsid perdereented ypo RPORXiRGi n

5 are finely ground. As a result, a ground material (a
powder) can be obtained which has 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

10 diameters of 150 gum to less than 250 pm is 15% by
weight or less, and the amount of particles having
particle diameters of less than 150 pum 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 pm to less

20 than 250 um is more than 15% by weight, and the amount
of particles having particle diameters of less than 150
pm is less than 75% by weight and when the acetone-
insoluble portion of the powder comprises particles
having particle diameters of 212 pm 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



10.5 parts by weight (Represented by the following formula (2); 5 softening
point = 60C, epoxy equivalent = 265) ~H2C~ ~H2 ~H2C~~H2 ~HZC-FH2 p p ~ O 1
(2) n 10 June 2002 - 17 Phenolic novolac resin 4.5 parts by wei ght

(Sof teni ng point = 85C, hydroxyl equivalent = 104) Brom nati@djynecrag2 c
novol ac type epoxy resin 5 1.0 part byiweight (Softening point = 85C, epoxy

equi val ent = 280) 1, 8-Di azabicycl o(5, 4, 0)undecene-7 0.2 part by weight 10
Fused silica @fxdirpat timdydemaie owind yioo ddxey prapdd tpreséhoxissi tleme 0.5
part by weight Antinony trioxide 1.0 part by weight Bisnuth oxide type
i on- capt uri ngnelgéimg Matdeigpbrt by wei ght (1 XE-500 produced by Toagosei
Co., Ltd.) Carnauba wax 0.5 part by weight Carbon black 0.3 part by
wei ght The particle size distribution of ground

material was determined by using two kinds of sieves

5 having a 250-pm mesh and a 150-pum mesh, a sample amount

of 6 g/each time, and a powder tester produced by

Hosokawa Micron K. K. (amplitude = 1 mm, frequency =

3,000 VPM, time = 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., fregquency = 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 portion.

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



Or ganopol ysil oxane 0.5 part by weight 20 (Represented by the fornula (1))

[ Eval uati on net hods] 1. Eval uation nethods of ground material 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 pheaganat00edi nary
tenperature using a vibrator (a shakeri4a = 18 10 June 2002 produced by
Yamato K. K., frequency = 3 Hz, vibration tine = 20 mnutes). Then, the

m xture in tlexuwsist, wascqrasiseburnoutggrya ey eniiay, g lsatdshisod 212 Vim
the insol uble portion remaining on the sieve was dried and 5 then wei ghed;
then, the weixgttamatbal bfmihle iasmpmbidumponiibn a rjecetohk, wasrokler m ned.
article size distribution Particle size distribution was determ ned using a
tester (a povwtiiekli est@r i ceRIEeknani ¢isdrenreonay drornsed K )Aanplitude = 1
mm frequency = 3,000 VPM tinme = 60 seconds, nesh of sieve = two kinds of
250 ~. mand 1SOLTESN Whibl® ¢RhRg ynechariwEh ks tpreierned Aeanpl e
(produced by subjecting the ground material to conpression nolding at room
tenper at ure” RETRPKGHIP FF1B0ESUL PRFY ARt HRA to% softRREGmiRIFRE at 100C
for 48 hours, encapsulating the cured material with an epoxy resin,

pol i shing thedr st 9¥ng material, 20 and vapor-depositing carbon on the

G st7ibution of s11 i ca U6 GHOF HOBY 085 Urehriyost TSEE arRCtaons ¢ br obe
Taken a5 5 25 Varatr el of N RE oy, Bt b SRR SRRt CPeBERy SEtha " o
Combonert > 19 eherfund, | sete el Al Bt g Lier oRRs e o
epoxy resi npohEingiAgt gréalkhuaber, of ¥PifSscrew 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
15 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
20 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.



A sem conduct or package 160 p QFP (body size - 28 nmx 28 mm package
thickness = 3.6 mm ICchip 5 size = 15 mm x 15 nm was produced by
encapsul ati on. The nunber of voids having major axis lengths of 0.1 mm or
nmore, remaining in the sem conductor package was observed usiggyrg12002
ultrasonic flaw detector, and the nuobgg aof voids per package was counted.
The 10 conditions of transfer nolding (encapsul ation), used for production
of the sem cofBasiorcpackageingr ee@bpéohl ows: die tenperature = 175C,
injection pressure = 100 kg/cn2, injection tinme = 15 seconds, holding tine
= 120 seconds, and smaBéphahypr efpat epgxyvempeiat ure = 15 80C. Flowabilitv
The epoxy resin nolding material for sem conductor encapsul ati on was
measured for spiral flow, using a transfer nol.fi mgutschynergirght ded with a
20 die for spiral flow measur enent, based on EMM -1-66. The conditions of
transfer mol di ng wer e (X¥40P80Homx odyicect é’h‘pé’lukﬁuﬁéleillmxy K-e&.i; on
pressure = 70 kg/cnR) and holding time for curing = 120 seconds.

c~ponents A sanpl e (pF&dided Wlé‘t‘}bj “edt0Pn§ tﬁ*@oé‘ﬁo@?furlé@lﬁ%l-dllﬁé)nat eri al
for sem conductor enc tion er nelt k adl n conpr essi on nol di ng
at 170C at 10 Jun® %8‘6 %al K §FEr-Tf or %ag%%g%)’ ‘\E_Ek?jﬁsm ating the
nol ded material with XY .Iesi I the esul ti.ng terial, and
vapor - depositing car bgﬁﬂ‘g%% ﬁ‘é‘ E&O%ﬁ@gl :pﬁ’t Z’E‘l%é;l \%ei’se m &F for the
standard devi ati on of %fttté%bq\gsb Byt onISQ,f Slha}éi%)&{%re tl&? nL{:SE of an

! o

anal yzer (an el ectronic probe“m croanal yZer K. K), and
the standard devi ati on-gs taken as a yardstick of the degree of di spersi on
of conpounded conponents.” 10 Exanple 1 The basi c conpoundi ng reci pe A was

prem xed fior 20 m nut e oSt e iPRYN8lc HoR1dCaRAM topaxy2Qkdiid ers,
nunber of rotations = 900 rpm set at roomtenperature; the prem x was

finely ground using a 15 vibration ball mll (fregwereyby déighke nunber of
rotations = 100 rpm treatnent amount = 200 kg/hr) with the materi al

tenperature bei ng kept{suft3Gry padlmw,= 482 Qr apukyredcpiivdlevs =
mel t - kneaded using an internmeshing co-rotating tw n-screw extruder and 20
kneader (screw dianeted8M = 50 mm extruder shaft
¢ 1,8-Diazabicyclo(5,4,0)undecene-7
15 0.2 part by weight
e Fused silica 80.0 parts by weight
e 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))



| ength = 600 mMm) |ength of nelt-kneading portion = 6D, nunmber of rotations
of screw = 100 rpm discharge anmount = 30 kg/hr). The discharged nmateri al
was wound round a hot roll and nade into a sheet of 2 nmin 25 thickness;

t hen, the sheet was cool ed and ground to obtain an epoxy regpuRel2dorg
material. In Table 1 are shown the eya#gation results 10 June 2002 - 21
of the ground material obtained by prentxing and subsequent grinding and
the epoxy resin nolding material obtained by nelt kneading. Exanple 2 5 In
t he sane manner as in Exanple 1, the basic conpounding reci pe A was

prem xed for 20 m nutes using a Henschel m xer (capacity = 200 liters,

nunber of rotatlonsc— 900 r set a%%{oon1te erature; the prem x was
finely ground using el 3 i de, 10 igar extr%Her (a continuous

kneader and extrude rotational blade =
80, nunber mcmnme'
anmount = 20 kg/ hr) jre ei ng|kept at 30C or
bel ow;, the 15 ground mate®ri usi Ag alsingl e-screw

extruder and kneadefFHgscrewh anet er Bs 46 sHext rud€H,shaf t Ieng”\)- 500
mm | ength of nelt-kneading portion 7D, nunier of rotatlons of screw =
200 rpm di scharge amount = 30 kg/ hr).. The di terfal 230 was nade
into a sheet of 2 nmin thickness usif\g a rol1© fg Qﬁ'h@ scﬂﬁﬁ’t Cta
sheeting roll); then, the sheet was cpoled and ground to obtaln an epoxy
resin molding material. In the sane nemp@H-as—ign,Exanple 1, the 25

eval uation results are shown in Table 1. \1Q-June 2002 - 22 In the sane
manner as in Exanple 1, the basic conpoundi f) reci pe A was premnixed for 20
m nutes using a Henschel m xer (capacity = 200 liters, nunber of 5
rotations = 900 rpn) set at roomtenperature; the

Si-8HY rpm discharge

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

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

szCH—/«‘Hz fH CQ—sz ‘szCY{"sz

HIOOHDO -



prem x was finely ground using a continuous rotary ball mll (Dynamc MII
MYD 25 produced by Mtsui Mning Co., Ltd., nunber of rotations of screw =
500 rpm ball dianmeter = 10 mm di scharge anount = 200 kg/hr) with 10 the
material tenperature being kept at 30C or bel ow, the ground {Rf e doMmas
mel t - kneaded using a singlescreM/ext[u r _and kneader (screM/dianeter D=
46 mm extruder length = 500 nm length of nelt-kneading portion = 7D,

nunber of rotations Oﬁhéﬁéﬂ\b—n3991é9”}e55nd'45%h?% s2BRUQeign30 kgl hr).
The di scharged material was wound round a hot and made |nto a sheet of

2 mmin thickness; theportBgingegbinas=cegbed ﬁg}drg&wnéqmva%atn an epoxy
resin nol di ng naterlal In the sane manner as in Exanple 1, the 20

eval uation results argoghown in Table 1. In the same nmanner as in Exanple
1, the basic conpounding recipe A was prem xed for 20 m nutes using a
Henschel m xer (capeacBikymind@edl phenslinuabeblat 2HpeokpbikgneesifOO rpm
set at roomtenperature; the prem x was finely ground using a batchw se
rotary bal$% mll (nunber of rotations = 30 rpm. Obadrtditymetedrght 25 10
June 2002 - 23 mm treatnment anmount = 90 kg/hr) with the materi al
tenperature being kept(Saft8odner phehsw= BRECGr eprdymetEivall ends =

nel t - kneaded usi ng an |nternesh|ng corotating tw n-screw extruder and
kneader (screw 5 di amB®8 D = 50 nm extruder shaft length = 600 nm |ength
of nelt-kneading portio r aqf tations of SCFEM/— 100 rpm

di scharge anount = 301k§fPF??a?H§yES§é%a#g§duﬁ&@&@P&l was made into a sheet
of 2 mMmin thlckness using a roll for thickne§§ control 10 (.a,sheeting
roll); then, the sheet was cool ed and ground t b 3 ?ﬁ%&FreS|n

nmol di ng ngberlal % %e%afll anner as in F%ﬁnﬁ(%artéqD %%%! ion

results are shown |n anple 5 15 Ssane NN Hs i n Exanpl e
1, the basic conpoupndiyn nlnutes using a
Henschel m xer (capgchtg §8§g§§¥§r$ﬁglg éﬁgx?g %g i ons 900 rpm set
at roomtenperature;, the prem x was fi neI y grqungl Egésf@ Cfl gindum i ||
(nunber 20 of rotations = 100 rpm di scharge anount 3 kg/hr) with the
mat eri al tenperature ReitiegndmePtcrdloxd@e or bel om0 ther@repngeigieri al was
nmel t - kneaded using an internmeshing co-rotating tw n-screw extruder and
kneader (screw di amet @&isputhb@xide extoeuden -staiturdmg engint = 600 mm

| ength of nelt-kneading portion = 6D, nunber of rotations of screw = 100
rpm di scharge anount = 30 kg/hr). The di schare® patterihnlwewshtwound

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

e Carnauba wax 0.5 part by weight

e Carbon black 0.3 part by weight

e Organopolysiloxane 0.5 part by weight
20 (Represented by the formula (1))

[Evaluation methods]
1. Evaluation methods of ground material
. 1ubl .
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



10 June 2002 - 24 round a hot roll and nmade into a sheet of 2 mmin

t hi ckness; then, the sheet was cool ed and ground to obtain an epoxy resin
nol ding material. In the same manner as in Exanple 1, the 5 eval uation
results are shown in Table 1. In the same manner as in Exanploejyhe 2d2 basic
conpoundi ng reci pe A was prem xed for 3@ m nutes using a Henschel m xer
(capacity = 200 liters, nunber of 10 rotations = 900 rpn) set at room
tenperat ure; phedpced by vesmatdeky Rl pubtedSengya=r9l her vibkatpypber of
rolls = 3, discharge anount = 300 kg/hr) with the material tenperature
bei ng kept attBO€ ar2dahimntése. grobed, mbhermbktuas el th&kneadediusi ng a
singl e-screw 15 extruder and kneader (screw dianeter D = 46 mm extruder

| ength = 500 was bdasged ofiroedh-&nsddraghpvingoa megD, ohubb2rpmf tbeations
of screw = 200 rpm _discharge anount = 30 kg/hr). The discharged materi al
was nade i nt olRsgheleteopopt pemi Remaiekngsenuthagsaevel vagodtdedt Andkness
control (a_sheeting roll); then, the sheet was cooled and ground to obtain
an epoxy resi Rh#B| Uehghedl eEPEr: FRetWelghrerahhfepfatheniEsadkpbéel, the
eval uation results are shown in Table 1. 25 Conparative Exanple 1 In the
same manner aBCFhiRRahpPl 8Se§ORE BastHeterMgnsdne 2002 - 25 basic

conpoundi ng reci pe A wag Ereg}xed.forQZO niButes usi ng a Henschel m xer
(capacity = 200 liters, = rpn) set at room
tenperature; then, the pgrem x,was. nel .- kpeaded.usi ng a_.singl e-screw 5
extruder and kneader (sg?ggﬁﬁ%Snng? %&%QﬁégHﬁf08xwgﬁdQFkFgH¢Pﬁgz 500 nm

| ength of nel{: adi tign_= i ons..of screw = 200
rpm discharggsgﬂgu%tEgs§8£ké%hpngg%eggggg%agggggkgﬁegyaﬁoﬁﬁgawgund round
a hot rolhoang;pedg kNtR.2 §ABELtABe2= 1 mm, frequency = 3,000 VPM,

time = 60 seconds, mesh of sieve = two kinds of 250 um

and 150 um, sample quantity = 6 g/each time).

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 vyardstick of the degree of dispersion of compounded

components. Therefore, a larger value indicates that

the dispersion of components is less uniform.



10 mmin thickness; then, the sheet was cool ed and ground to obtain an
epoxy resin nolding material. In the sane nmanner as in Exanples, the

eval uation results are shown in Table 1. omarative Exam-pl~ 2 15 In the
same manner as in Exanples 1 to 6, the basic conpounding regi pﬁ_r@m
prem xed for 20 m nutes using a Hensched mi xer (capacity = 280 Iters,
nunber of rotations = 900 rpn) set at roomtenperature; then, the prem x
was nel t - kneaded Bwsilnp tal g g sty evf 2pmext rmedeim amdl ddnep dert €rsicriew
diameter D = 46 nm extruder length = 500 nm |ength of nelt-kneading
portion = 7D, nunber ofNumien iofhwaifdscrew = 200 rpm di scharge anount = 30
kg/ hr). The discharged material was nade into a sheet of 2 nmin thickness
using a roll 25 for thifklERRISCPEHIEIT (RESHRER | M IQFP (Waedy sime sheet
was cool ed and ground to obtain an epoxy resin nolding material. 10 June
2002 - 26 |rFti49?e Whre dfaddbr REckagedifilaess e valmmt i 6h qheiqul ts are
shown in Table 1. In the same manner as in_ Exanples 1 to 6, the 5 basic
conpoundi My rEEHE ANdER pf A Y S RY FYRRD LY SHPRSHASIR! i xer
(capacity = 2Q0 liters, nunber_of rotations = 900 rpm set atf room

t enper at ur e; ﬁ?‘f"erﬁu"fﬁﬁf‘erp‘? NS SR L HERT KiekRfe PR ntPRFERfit et nbshiTy

corotating tw.n-screw extruder and kneader. sc&%}/]\{_elo dianeter D = 50 mm

extruder shaft” I'efgth 0T HT 1ongth BF et iR PIT i = 3D,
oToe ool i, S 0 LB O EllT g6 ABUEY 2 B0tgl ) T

di scharged mater oun 0 a Sheet of 2

mmin thickn bd D EDs J@i&%‘ep?xhﬁcﬂ‘@ée%é ey @ndegr o L to obtain an
S In

epoxy resin nolding materia e sane manner as in anpl es, the

eval uat i ofp r essthd St 88:8s SEOWArls f@b! Ro a1 PP &l b ¥&1 X oo, dugda! n the

same nmanner as in Exanples 1 to 6, the basic conpounding reci pe A was
prem xed for 28 rprodest Ush NGE ot e NSEhetoMAXEE o CoRkAGY werOladiters,

nunber of rotations = 900 rpm set at roomtenperature; then, the prem x
was nelt - kneafletl exgs ngd b ¢ exhps N@SIE 6 g= CD7 28C 1 0idf €6l b Pressene ext r uder
and kneader (screw dianeter D = 50 mm extruder shaft |length = 600 nm
100 kg/cm?, injection time = 15 seconds, holding time =
120 seconds, and material-preheating temperature =
15 80°cC.
Flowability
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.
L £ di . c s
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



10 June 2002 - 27 [length of nelt-kneading portlon = 6D, nunber of
rotations of screw = 100 rpm di scharge anount 30 kg/ hr). The discharged
material was nade into a sheet of 2 M in thlckness using a roll for

t hi ckness control 5 (a sheeting roll); then, the sheet was cgp) gk 206
ground to obtain an epoxy resin nDIde%%ﬂE}erial. In the same manner as in
Exanpl es, the evaluation results are s In Table 1. Tabl e Exanpl e

“b-/Cb”paragkéﬁAgé?ﬂﬁl E%aEEbGQQ $%§§56§¥€?g uggt?ﬁal%he molded

conpoundi ng ecl ne grinder use

prem xing(1) (ghe3re4h(R)ieh) Note OﬁgE§$F&Sérpollshin the resultin

1Tw nSi ngl eSi ngl eTwi nTwi nSi ngl eKi SCrewscr éwscr ewscr ewscrewscr ewan

d kneader Lengif ref-ikneadinagpapbironéBéR? PG REDZERPRLN ©he tieZ %@'I%Ts'h'e@'t I on
(~) 253242 250 ~.mor noreProperties 150 to 250 ~1nl10159910100f nateri al

Less than 150mhl@&&&QS8&%&6&&E%&mhﬁe§nQ@&e&A@B%@&%éﬁ&%Ob@Qﬁ%th% @f2 0.1
0.1 0.2 0. 1~Degree of dispersion(Note 2)120130123120125115 St andard
devi at i onPropeite éd¥aird®hiibh? bF1 313dkaepaxreniithe bypackagd) Eesi n
nol di ngDegr ee of di spersion 52
analyzer (an electronic probe microanalyzer made by
Nihon Denshi K.K.), and the standard deviation was
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
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kneader Lengt h of kneadingportion3D7D3D65PérticIe si zedi stribution
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Example 2

5 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 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.



NIOOcc~NOON - 30 10 June 2002 (Note 1) Fine grinder (1)
Vibration ball mll (2) Cosed nulti-stage shear extruder (3) Continuous
rotary ball mll 5 (4) Batchwise rotary ball mlIl (5) Corundummll (6)
Roller mll (Note 2) Degree of dispersion As a yardstick of qphgirdezage of
di spersion of 10 conponents used, therg was used the standard devi ation of
the distribution of silica strength. E an:ples 7 to 12 The basic

conpoundi ng ré?ﬁﬁﬁlélfsed in Exanples 1 to 6 was changed to the basic
conpoundi ng I5 recipe B; prem xi ng and subsequently fine grinding were

conducted in the same nRANGL, aSyhd eésliﬂoE%éméﬂgnl, & kpeadi ng was

conducted in the sanme nmanner as I n anples 1 to e di scharged nateri al

vas wound roushgoldi 8! fe@lide RARaE N Pefi 208001 2@ IR Fe20, L HigknesS;

thereafter, the sheet was cool ed and ground to obtain epoxy resin Tholding

nmaterials. |na TRbhEcReBIRiREPWMcAPEC PEY L CR @0 Si Z€e £l StRLAYEE Opf and acet one
i nsol ubl e portion of each ground material obtained by prem xing and

subsequent 5 25r@gt 4 btlomg, = agoio t hgm pvebtiast Oho bR StéhSePht€@BEN E€pexy resin
nol ding material obtained by nmelt kneadi ng. - 31 10 June 2002

premix was finely ground using a continuous rotary ball
mill (Dynamic Mill MYD 25 produced by Mitsui Mining
Co., Ltd., number of rotations 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 rotations 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



C~parative Exanpples 5 to 8 The basi c conpounding recipe A used in

Conpar ative Exanples 1 to 4 was changed to the basic conpounding recipe B
melt kneadi ng was conducted in 5 the same nanner as in Conparative Exanpl es
1 to 4; the discharged material was wound round a hot roll g@dwmdg)dzwto a
sheet of 2 mmin thickness; thereafter,_the sheet was cool ed and ground to
obtain epoxy resin nolding material s~ %6 I'n the sane manner as in Exanpl es,
t he evaluatiqﬁnréiults are sho

in Jahl e, 2. Tabl e Ex | e,
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t okneader Lesgotdeihd S6vit FBO8EBIBIO0RSLE el &kneader (screw

I nsol ubl e0. 10. 20. 20. 10. 20. 1Properti esof a oVoids ~ ~ 5

5 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 made intoc 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 1length = 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
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WO ¢ mN O ObbtaidladusporP02esindmolBohe thatErng1gri nder (1) Vibration
ball mll (2) Cosed nmulti-stage shear extruder (3) Continuous rotary ball
mll 5 (4) Batchwi se rotaryhbakbhmai hhnhb)y &er indBrumple (§) tReller mll As
clear fromTable 1 and Table 2, the

5 evaluation results are shown in Table 1.

Example 6
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 rpm,
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 Example 1

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



present invention enables production of an epoxy resin 10 nol ding materi al
for sem conductor encapsul ation in which individual conponents are

di spersed uniformy without giving rise to curing, and stable production of
an epoxy resin nolding material for sem conductor encapsul aypQpnat¥iopR, when
used for obtaining a 15 sem conductor ?gcgage by encapsul ation, has
sufficient flowability, generates substantially no voids and has excell ent
mol dabi i ty. padustédmbotitPligaddigy ANGapr &Hixé@\/f&%'?@ hEAES tO a
process 20 for producing an epoxy resin nolding material Tow I n voids

gener ation dugid gy SENEELaERIET Qﬁi}@é\ﬁapééﬂ:@éigg; =ap0®! i Agr &AL Lihge Pr oduced
by the process; and a sem conductor device obtained by encapsulation with
the nol di ng naf eroedtidheref 90@, rphe PeeseOt robonehéhnPeeracuzs; vehynyuseful in
all industries using senm conductors. Y 1 35 CLAIMS 10 June 2002 1. A
process for pthdauctegianvaparyltcsheaded duaingesesinyléoscsen conduct or
encapsul ati on, which conprises prem xing a conposition containing at |east
an epoxy resiextougéenahdckneader ahgcnewi dbamener Di+l 46, mhhen subjecting
the resulting mxture to grinding by a grinder to obtain a powder having
such a particédtsuderdiengthhuti p00tmmt ieegwhoohtmeltpkneadirg having
particle dianmeters of 250 ~tmor nore is 10~ by wei ght or |ess, the anount
of particles RayFhglpar3Pcl euEParePEr50bRtions~of $6rPWss 2ABNTPBO ~tmis

15~ by weight or Jess, and the ampunt of partijcles having _particle
di amet ers of @é%gg?ﬁ%ﬁ aggunt nij 40759/BY) wei Ghe B SHBRrEICAnBAERELBAT t er

bj ecti th wd t Lt _k di 2. A f I
Cesi n ol di ng" ARt BPRAR FPRSefi Bonatetbr 2BACUBSR AREGnS GRFER E6nprises
addi ng, t?othﬁmCQHp€§REk88s§?t theh! hFBQ aLp & an'o?%ﬁt aﬁ@e kindqse! ected
froma coupling agent, a curfng actelerator, a FPamROr sfaflanft o4 rel easing

agent, an | 0N:GaghuLk H9aAIERbyy A GOk A hBYaME hapBl; g SL T €S- 1 educi ng

ig13! .
agent, prem xing the resul fTng” conposition, en su%jectlng the resulting

mxture to grinding by an9¢hRdghmbOmalhaknad RAVWEREmPA¥LNgcpUCh a particle
size distribution that the amount of particles having particle dianmeters of

250 ~mor norevasud@iolyreeudbt arel enswnt ha aaBuat 10f particles having
particle dianmeters of 150 dimto | ess than 250 Etmis 15~ by y y 10 June

2002 - 36 weight or less, and the anobunt of particles having particle
di aneters of less than 150 ~lzn is 75~ by weight or nore, and thereafter

subj ecti ng t hEoppadative BEmbmpleeddi ng.

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.



3. A process for producing an epoxy resin nolding material for

sem cohduct or encapsul ati on, which conprises adding, to the conposition set
forth in Claiml, a coupling agent, a curing accelerator, a flane
retardant, a releasing agent, an ion-capturing agent, a col qpijygeaye2t and
a stress-reducing agent, prem xing the,resulting conposition, then
subjecting the resulting mxture to grinding by a grinder to obtain a

powder having such a paftighe Sigé€ ﬁ%?ﬁéfbgélg@ Epatpibe, appunt of

particles having particle dianeters o Imor nore Is 10~ by weight or
l ess) the anpgphl@itPehtietesrhayi89sRGkhi chergbhageiers of 150 ~tmto |ess
than 250 EImis 15k by weight or less, and the anount of particles having
particle dianeters of less than 150 ~.un is 75~ by weight or nore, and

t hereafter subjectlng the powder to nelt kneadi ng. 4. A process for
produci ng an gpaxyraesve ERaEbDE Paterial for sem conductor encapsul ation,
according to any of Clalns 1 to 3, wherein the acetoneinsol uble portion of
t he powder conprises paftithessameimgnpartas| endEzampies dft21@, ~theor nore
in an anount of 0.5~ by weight or |less. 5. A process for grodUC|ng an epoxy
resin nol dPngbaaier fampeondsedi tondnet Brwancapenisedohor 20 mingges
according to any of Claims 1 to 3, wherein the 10 June 2002 i norganic
filler is an Pﬁbﬁgaﬁl Herprhel BikercécePeaity wi 2A0alébapFi npulgert. 6. A
process for pr uci ng,an epoxy resin nmolding material for sem conductor
encapsul ati on® EEB?gFﬁﬁsto aﬁ9 BPmCIQFﬁEaE F8°§ tﬁﬁ@?ﬁ?ﬁ“?ﬁé §PPRder is at
| east one kinEhseIected froma V|E9at|o cl osgd nmul ti-stage

shear extrudeF€aPEEREFNEBEsTFOFaFeRar HFFP? anépﬁﬁﬁpgé -B8af§ "bal

An_epoxy resin

mll, a corung et ml r

nol di ng mat er i 5rds 0 0 u , y a process
i 8FaFihs, chibShanev, eRERulstora KHeates (s6heh

accordi ng4{0 éQXmQEe?‘B‘HBP$ b&neexgruée gh%@Edﬂgthhdevkﬁﬁ qRt ai ned by

encapsul ating sem conduct o an epoxy resin nolding materia

set forth in @hag%h7of 187 cARReAAB g B oA Y oAF AYDAF AR e Y N 3. A3. A3. A
. A3. AF. AF. AYY. A3F. AF

. A3. AF. A3. A3. A3tA¥3BnkACY. A3rAlO=A10A. Iph, AdiAchrkGEHRMYKA az3pvql gb] X] cTa
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] cTalU] ca] capeal)) ca] dak~disichaggedk m@Berial 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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(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 material was wound
round a hot roll and made into a sheet of 2 mm in

20 thickness; thereafter, the sheet was 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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compounding recipe 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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(3) Continuous rotary ball mill

5 (4) Batchwise rotary ball mill
(5) Corundum mill

(6) Roller mill

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 wvery useful in all industries using semiconductors.



l g 10% O O% ()-G F10%0& ()-!Y10%00& ()- L10%D& ()-, #3z10%0& ()-1 *}\:L>00
10GGE D, & 109KOKO& () - @, & 10%6G& () -) L) GLOY%OE () - & L10%8 ()-! @
10%0O0WOn& ()- !,z 109BCBOE ()- *uV70 10910%& ()- YgLO%& () -

910%&' ()-#310%&' ()- 10hh 10hh 10hh!a , & 109%h& () - zOlZBdYN(ﬁlol%%,delQoGQ
10Y10%&: () - MLOY&' () - s10%& () - Y@LOY%& () 3510%&: () - 39YZbcdenT: CO

10908 ()-d . 10%0&' ()-d . 10%08 ()-d .109%0& ()-d .10%08 ()-d
. 10908 () - FL0%O%' () - ef ghl mopV7: €0 10¢LATSHOR ()-d . 10%08' ()-d . 10908 () -;
c4=~%).d .109%0% ()-d .10%& ()-oqsuwyze):;c4='~%).d .10%& ()-d

. 10908 ()-d . 10%0&' () - dA. nDe8Es € ) £dr . POSESE {dg zaD0epoxF0LERIK) - d

10908 ()-d . 10%0& ()-d . 10%08 ()-d . 10%0& ()-d .10%08 ()-d . 10%0& () - qW0;
dd . 10%% ()m@lldmgfmawrual1@mequond@@mr(¢n¢eps\ula¢;od, which

. 109%0& () - [ <O0: dd 10908 ()-;c4=!~%).d . 10%& ()-d .109%0& ()-d .10%& ()-d

10%0' () -1 J+CemPIDSER, PYenExingo@stypedi t 00RO Faininger, @ agt

| 10%0% ()-d . 10%0% ()-d . 10%0% ()-v\B+: d . 10%08d . 10908 ()-d . 10908 ()-d
L 109%08' () -d %O/EROW HeSIDyCR: P en@hkm%ﬂfln[Mddanlemgamwo& ()-d

| 10908 4=1 ~9 1098 00! 8 () - $eF+ d . 10%d
Toves ()-u TobERE() Cnd SebRRCEnd taeoaé%#tangm%@meao

L 10908 () - $%& W: 0%1 10% d . 10%% ()-

. 10908 8 d %@“{‘? g¥4 I@"@’/ﬂ1 (D% (éﬁgfé}rnd /éerlﬁé’f&n?) %Cglﬁ%o&' ()-:
4=!~%).dd 0 <BH 10%l
o) d %8@??% 9247 6%&*%?9519@ %%hg Myl by greticadt

. 10908 0 % do.1 4 10%C d
10%08/ 8 a”ﬁ%’}?? %gggﬁl;’lgcy %8%& ? %0(% MP& él)s g9/0 Beg- O

- 1096 () - d . WeYERt (brd1ed0%08hE) afbtnd oE0KEHr c10Y08 ﬁhv@ngl%%@g‘l(:)le

L 10%08 ()-d . 10%% ()-d . 10408 ()-d . 10%0% ()- qQWe+: d . 10%l . 100 () - d

10908 ()-d . 80%8teysdof 10908 ) t6 1&8%OBhEH- 264=im%i }. UE%+bg¢ . 10%l
L 10908 ()-d . 10%% ()-:c4=!~%).dd .10%& ()-d .10%0% ()-d . 10%% ()-eF+: d
.10% . 10%08' whidht10%0%et), ~dndl0uesafpudt. dEYEEYE) cdes]BUILNEG) - d

L 10908 () - qWe+i d . 10%1 | 10908 ()-d . 109%0& ()-d . 10%0& ()-d . 10%% () -d
10908 () - ; cApRrigivlgviiangterovof (pse thewORS0) umcds! 76%) byrdwelo¥@s () -d
. 109%08 ()-d . 109%% ()-eF+ dd .1d . 10%0% ()-d . 10%08 ()-~d . 10908 ()-d
10908 () -d seesm&re) andlG%&ee)fteveﬁﬂbwptangwy@&peyvd@r feumele) - d

. 10908 () -d i'g %S . 10%0&' () -; c4=! ~% ). HKNQRYagM +; d . 10908 ()-d
L1090 () - : caX )l L1090 () -d 10%3& ()-d . 1098 () -ast xy}~oUs: d

. 10908 ()-d %ocy () -d 10%0&% ‘8&5,1/ d . 10%08' ()-d..10%08 ()-
10908 ()-sT6%d . 10%0& () P4OCEEFEF) Pao Y6388 Bf- FPOTHUBESE d 10%)& ()-d
. 10908 () -d g

. 10%08! 8 %%?f’% 5“%#% lg}- AJEQ’{D? gal&%nf%‘%&%%( %&gpf%@/ég%(’)@ Ql’z’i‘l‘:h%) dd
. 109608 () - d 1@e dad@i@.(% b k8@ Gom Qf@%l@n deh e FOYK Dy ¢1aim

L 10%0% () - 100 0)-d .1 O - d 10 () - d o 10 0) - T M6 d

- 109 () - %1 110%@&1(e)a-stdon130%@%d()sedec&°d@&r@}wek RPN ageht!,~% ) . gM 6;
d . 10908 ()-% . 10%08 ()-:c4=!~%).d .10%08 ()-d .109%8 ()-d . 109 ()- }06;
d . 10908 () - %d:ur]i.@x%ﬁ&c(c@lelﬁ%@& (e cflaix@/@&t(a)rdimlow&e(l)ea@mbocm& ()-

10908 ()-d . 10%08 ()- gH) 6d . 10%08 ()-(d . 10%08 ()-d . 10%% () -
L1098 ()-d . eHOR,( Br dén-eHptugagld g erlt0 Y88 ojLadt L) HG&n(t) a,nrdfla' ~%).-d
.10%0& ()--d . 10%0& ()-d . 109%8 ()-6789:;<}c6d .10%0& ()-d .10%0& (d
. 10908 ()-d ﬁW@&S( )raglucgmg(e)ntd pr@mesl(n)g dhel omey t)uw
L 10%0% () - <=CK' adgM 6d 10%)& ()-d . 10908 ()-d .109%& () - 10%08' () d
. 10%0& () - ; c4=0WFOS iddign njden d;dl Jﬁ@mg( thf rEsdding &‘lxltdh)’& f(<)

i ame e fp e Ve
10 ) e Sl 4 i ot s 8 Bl 0-;

“looe: {3 ek av”i%fé@& d 3 PR oL O e fr S T
1096 () -d . %&%B; )01.l Iies§<fﬁ'ge0(@§b\.(r)t osffﬁiéxoc@églés} ha\;-ﬂ'@gbé)tlcle

F. Y(109%& () -

4l 08 . | Dl G Ak S 68 (o RYES LN >3 P ) T5H PO () -

Y: 109%&' () - 105105105DEFGKLNX\ <| \ @<f #10%$1096&’ () - >$10%& () - >$109%6& () -/ K
v $0>$109%6& ()->$10%6& () - NPRTUQr oS7|\ @<f #10>$10%6& () - >$10%6& () -/ Kv
$>$10968&' () - >$10968&' () - >$10%68&' () - rt vxz{ 08|\ @<f >$10%68&" () -/ Kv

$>$1096& () ->$10%6& () - >$10%6& () - >$1096& ()-t D\ @<f >$10%6/ Kv

$>$10968& () - %$10%6&' () - >$10%6&' () - >$10%68&' () - >$10%68&' () - cC| \ @<f >$10%$10%
6& ()->$10%6& () - >$109%6& () - >$1096& () - >$1096& () - (>$10%6& () - xX8| \ @<f >$10
%6& () - >$10%6& () - >$10%6& () - >$10%6& () - %$10%& () -/ Kv_



& ()- &100/<z & ()-+] p| obU4>$ 10% 7. & ()-107: 107: 10”: 9Z10%: & () -
@o%: & ()- & 10%: & ()-
&@L0% : & ()-KOB4>x3.10% 7. & () -x3.10% 7. & ()-~x3.10% 7. & ()-x3.10% 7. & () - X
3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & ()-1L, 34x3.10% 7. & () ?osl;rgé/gggg_& ()-x
3.10% 7. & ()-x3.10% 7. & ()-; cCK!I %) 2.x 610%7 & ()-,C 3x3.10% 7
CGKl %) 2. x3.10% 7. & ()-x3.10% 7. & () -x3.10% 7. & () - x3. 10% 7. & ()- -710123t X
<x3. 10% 7. &xJyeiPht/ .o (Desad, 1WA e (a)mdﬁﬁatl% fodrf )c P33 HbYerlg & () - 3x3. 10%
7 & ()-X3.10% 7 & ()-X3. 10% 7. & () - 3456780pT8<x3. 10% 7x3. 10% 7. & () - x3. 10%
L7.& () -x3. 186t &9 -&iandders & )Teds 1RarY. 85 ¢ )um cixK! P49 oW weight
<=DEpP4<x3. 109%3. 10% 7. & ()-x3. 10% 7. & () - :
COK! %) 2. x3. 198emore ( )ands. toss &a & ¢ - xS 19% M {he AFGHIIK! XeaxBe 10% 3. 10% 7
& ()-%3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & ()
“x3.10% 7. & (§neadid ul LO<x3.x3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & () - &x3.
10% 7. & () - &x3.10% 7. & () -
CCK! %) 2. uyz~yK+x3. 10%%. rg;ceges(% ﬁ‘@)%l?’r@‘ﬂl&% AMIBEORY (FeKBR10% 7. & () - X3.
10% 7. & () -3, 10% 7 & () - x3. 109 7 %'Qi | P4+x3.10% 7. & ()-x3.10% 7. & ()-x3.1
0% 7. & () -; cGRQbEIBT a3 %’%"71&?3 S PORFUREPY - eBGapsulation, which

| 0, 0, 0, ) ) 0
T T e

"5 10% 7. (}: gL A & ade e oty a8TabeE s pyand ™ T T E O

oK %) 2. x3. 1 %

CGKI Wégz X3 1%3?% %’%‘% 3 %%%%%‘%) g’%o%;g.%&p?)' BEYHIHY. 395 432 10% 7. &
() -cC+x3. 10%., oring agent and a stress-reducing agent 6 premixing

cx3.10% 7. & () 233 109 398 1) 253, 105 E YRR (T o35 109% 398R Ty - R5° 1% 9% () - (x3.

10% 7. & () -1 gﬁ;é’+i(§sﬁg&/§.ﬁg&c6ﬂlp5§1@98/h7 &hén- éﬁb%@%tiné the;
CAKI%)2.x3.10% 7. & ()-x3.10% 7. & () -"#$%& (t 8+x3. 10%

CK!I %) 2. x3. 1986l &ihYy-mBxt0le7t& rindihf%y. & §rindetOto7oBtainx3d. 10% 7. &
"()-()147: =dD+x3. 10%

cGx3.10% 7. & pywrdrlbBeving Ehek3alpar¥i&le) sxB3el@¥UsTr&b(rind. t0%E7. & () - x3.
10% 7. & () - =@DESTgG++x3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & () -;

CCKl %) 2. x3. 10e7amountxgfipegrigler- maviwyzparrdcleygiameters of

CGK'O/e{)Z x3.10% 7. & ()-x3.10% 7. & (L x3.10% 7. & S_) x3.10% 7. & () - X3 10% 7. &
"()-Z[ | nprth3>'§§ ipopr more is 10% by weight or less, the amount of

G&x3.10% 7. & 3.10% 3. 10% 3.10% 31%7& 3.
SO e () uehEite] et hav bl FRrtacdydsbhe e G oo i o (-

cKI%)2.x3.1 x3..10 09

cOK! fyégz X3, 183%“?. 35}33 “&“3%0&05%. gﬁ’ %’elghfof% %s(g)' 2391 6927 28U 85109 7. &
_?2+x3. 10% -

<5 00 7k () PEEEIGHET I&azsln%gpf&%flg BioDE 68, PLe B S R M - x3. 10

% 7.& ()-gK 3. 3Q@% % % H0%mbr&, ()ah>83 t%@%eéf&e(r) subjecting the

cOK! %) 2. x3. 10% 7. & ( /07&( ) -t 8+x3

COKI %) 2. x3. 10%iBie¥ (t)o )ﬁ%liho%qéa&'l&))g— x3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. &

"() -t X<x3.;

x3.10% 7. & () 4x3. 10% 7. & procdsE%ot Friodudnt0%ry ePoxy xRshtdo 7. & () -x3. 10

% 7. & ()-%x3.10% 7. & ()-hH(<x3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & () - x3. 10%

L 7.& () - cK! HolAixd 1K igi]( o oehitemdiuc&or) encapsulation,

CGKI %) 2. x3. 10% 7. & () - x3. 10% 7. &q(g) x3.10% 7. & ()-%x3.10% 7. & () - 26_7<x

3.10% 7. & (x3.amrAigg tox 207 Cdaimscd. 159637, ghorsddn 1w ﬁ%t@n% 10% 7

& ()-%x3.10% 7. %M

<=>?k(B<x3. 104% R ROLLADN (9 £he Oewder FRAMPLES9S PRI IER () -

cOK! %) 2. x3. 10% 7. & () - 2@\BCDAT4<x3. 10x3. 10% 7. & (

CGKl %) 2. . x3. TN IAR B EIC I R iAne (9LS 2 b b K (%r TOTRGA 3 () - OPQRSTUML

X<x3. 10x3. 10% 7 o 0%7.& ()-.%x3.10% 7. & ()-Xx3.10% 7. &
()-x3.10% 7. &%o@ﬁ%olﬂg% \?é/%ﬁ?@hh%éﬁ%%7 & ()-x3.10% 7. & ()-x3. 10
% 7.8& ()-x3.10% 7. & () - ?glow

cGK! %) 2. hj kmmbgsgK+x3. PORPETT %fb%?df“%}’t% 385 SRAEY B3, 10% 7. & ()

()3, 10% 7. STREGHRS AL K A gAa g ggien ) e o T &

COK! %) 2. x3. 10% 7. & ()-x3. 10% 7. & ()-x3. 10% 7. & ()-x3. 10% 7. & () -x3. 10% 7. &
" ()-0S7xx3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & () - (x3.10% 7. & () - (x3. 10% 7.
& ()-(x3.10% 7. & ()-(x3.10% 7. & () -1 P47x3. 10% 7. & () -x3. 10% 7. & () -x3. 10% 7
& ()-x3.10% 7. & ()-; cOKI %) 2. x3.10% 7. & () - T47x3. 10% 7. & () -;

COK! %) 2. x3. 10% 7. & () - x3. 10% 7. & () -x3. 10% 7. & () - x3. 10% 7. & () - t X<x3. 10%
7.8 ()-x3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & ()-x3.10% 7. & (

P P E— A NAT A NAT A PNAT A PNAT



" #$9& ()*+,-./0123456789: ;
<2>9@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[ \ ] *_" abcdef ghi j kl mopqr st uvwxyz{| } ~

10 June 2002
- 37 -

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 encapsulation, 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.



