12 DEC 2006 METHOD FOR PRODUCI NG A SEM CONDUCTOR- MOLDI NG TABLET, A 2006
SEM CONDUCTCOR- MOLDI NG TABLET OBTAI NED THEREBY AND A SEM CONDUCTOR DEVITHE
USI NG THE SAME 5 FI ELD OF THE | NVENTI ON The present invention relates to a
met hod for producing a sem conductor-nolding tablet which is used in the
nol ding material for a sem conductor device and can prevent formation of
internal voids in the nolding resin 10 part, a sem conductor-nol ding tabl et
obt ai ned thereby and a sem conductor device having high reliability, which
I's obtai nabl sETHODY Fdre FrRoDUIC IBECHGREMY oD UTTOR MG NN TOsmrentaonal |y,
a powdery material prepared by 15 bl ending and nelt-kneadi ng an epoxy resin,
a phenol resin SEMICE@RDUODORaMOLDING! EABDET! DBTERIKEDATHERE®Y AGD! ANg,
cooling and pulverizing the resulting material is used as a nolding
material for sem conducseMIeORDBOTOR DEVICESUSURNG TRE B&MELSI and the |ike.
The sem conductor device may be 20 nolded with the resin by directly feeding
the powdery material obtained in this manner into a nol ding nmachi ne for
package nol ding use, but it is nore general to enploy a nethod in which the
sem conduct or device is nol de¢grneniph dmeruy eiveNmyToyki ng a tablet in advance
by conpressing the 25 material” 1Tn an anbunt necesSary for the nolding in a
mold 1 The present invention relates to a method for

producing a semiconductor-molding tablet which is used in
the molding material for a semiconductor device and can
;[ prevent formation of intermal voids in the molding resin
10 part, a semiconductor-molding tablet obtained thereby and a
semiconductor device having high reliability, which is
obtainable using the same.

BACKGROUND OF THE INVENTION

Conventionally, a powdery material prepared by

15 blending and melt-kneading an epoxy resin, a phenol resin
and an inorganic filler or the like and then rolling,
cooling and pulverizing the resulting material is used as a
molding material for semiconductor elemental devices such
as IC, LSI and the like. The semiconductor device may be

20 molded with the resin by directly feeding the powdery
material obtained in this manner into a molding machine for
package molding use, but it is more general to employ a
method in which the semiconductor device is molded with the
resin by making a tablet in advance by compressing the

25 material in an amount necessary for the molding in a mold



12 DEC 2006 of a desired shape, and subsequently feeding this into a
nmol di ng machi ne for package nol ding. The tabl et prepared in advance b
conpression nolding is used as a nolding material in this manner, because

voi ds

5 anong pul veri zed particles of the nolding nmateri al

to becone smaller in the conpression-nolded tablet and the anount of

so-cal |l ed

"air" contained in the tablet is thus reduced. Accordingly,

the use of such a tablet as the nolding material, voids hardly remain
i nsi de 10 anfl =uiésniveedfshipe paghkdgeubsequemblyli figedand thisabnkbtg after
nol ding and yield of the nolding step are markedly inproved. However,
because t himpldigpngfmacksion chondypackagievimekding. i n progress recently,
t hi ckness of the nolding resin 15 | ayer al so beconmes thin in such a thin
package as a nat tHre twbleounrsmpaied i eiviniee by dompredstbn moldiagse a

problemin the prior art becone a serious reason for

type packages vesdras rglmeldimg onatenigdbnmomdtlios maenencreasadstabbetis
density for the purpose of 20 reducing the void formation ratio. For
exanpl ep f camdrge pylveoseedfpantiebss ngft ik ehotdisgtpaterihdsabeen proposed

to obtain a high density tablet by regulating the filling

particles byommséssead ity lpaedme| smalker ohstine bubtmpnestichempliedri zed
mat eri al

for
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tablet and the amount of so-called "air" contained in the
tablet is thus reduced. Accordingly, by the use of such a
tablet as the molding material, wvoids hardly remain inside
and surface of the package after molding, and reliability
after molding and yield of the molding step are markedly
improved.

However, because thinning of a semiconductor device
is in progress recently, thickness of the molding resin
layer also becomes thin in such a thin package as a matter
of course. Thus, even the voids which did not cause a
problem in the prior art become a serious reason for
problems in the thin type package. Accordingly, there is a
demand for the increased tablet density for the purpose of
reducing the void formation ratio. For example, for the
purpose of increasing tablet density, it has been proposed
to obtain a high density tablet by regulating the filling
structure of particles by restricting particle size
distribution of the pulverized material before tablet
making (cf. Reference 1). Alternatively, a method for

producing an epoxy resin molding material has been

DEC 2006

are conpressed

by

problens in the thin

structure of

before tablet 25 making (cf. Reference 1). Alternatively, a nethod



produci ng an epoxy resin nolding material has been 2 12 DEC 2006 proﬁ?ff(,dz 0
I n which tenperature of the material discharged froma kneader is speci |ecf,
and characteristics of the nolding naterial obtained by cooling and

pul verizing this discharged material are restricted (cf. Reference 2). 5
Reference 1: JP-A-8-39549 Reference 2: JP-A-2002-220475 The term "JP-A"
as used herein neans an "unexam ned 10 published Japanese patent
application". SUMVARY OF THE | NVENTI ON However, the above-described effects
are hardly pobpasadd in whachetempekhaghrdensi ther ogiterisfl dilsobag,gesb t hat
the actual situation is that it was necessary to 15 depend on the high
pressuri zatfoemoéd pnesdengifospecafietde andnehefrachertimiicts wdkithg aft er

all. As aresult, the tablet density ratio has already reached the |evel of
94% by trumoclpengfmetgraalt pbtatined bydcboltihgr ahidgperl veprigssg ithadts on
causes generation of distortion and breakage 20 of the nol ding apparatus and
i s al so gendiathaggpdobhtesialusheasestdictedn (of .t Refgreindeat?)t.he ti me of
the tablet production, so that it is the present situation that solving of
t he proldl enBebgréheet dbl et produci ng appar at us

JP-A-8~-39549
Reference 2:
JP-A-2002-220475
i The term "JP-A" as used herein means an "unexamined
10 published Japanese patent application".

SUMMARY OF THE INVENTION

However, the above-described effects are hardly
obtained in the recent high density region of tablets, so
that the actual situation is that it was necessary to

15 depend on the high pressurization of pressing force at the
time of the tablet making after all. As a result, the
tablet density ratio has already reached the level of 94%
by true specific gravity ratio, and further higher
pressurization causes generation of distortion and breakage

20 of the molding apparatus and is also generating problems
such as reduction of the yield at the time of the tablet
production, so that it is the present situation that
solving of the problems by the tablet producing apparatus
itself has limitatien.

25 The present invention was accomplished with taking

such situations intoc consideration. The present invention



itself has limtation. 25 The present invention was acconplished wt Bgﬁjﬂﬁﬁ
such situations into consideration. The present invention 3 12 DEC 2
provi des a nmethod for producing a sem conduct or-nol di ng tabl et which can
reduce generation of voids inside of the package through increased density
of the tablet, a sem conductor-nolding tablet obtained thereby and a 5
sem conduct or device having high reliability, which is obtainable by using
the sane. In order to achieve the aforenentioned objects, the first
enbodi nent pfotidedpreseathodvEati pprodscingeshedmiiebndpeadtcmddding
sem conduct or-nol di ng tabl et, which conprises 10 a step of kneading an
epoxy resi ntalo@osiliich canpreding genpoathba: of Ayocddsepasydeesifn theB) a
phenol resin, and (C) an inorganic filler, as essential conponents, a step
of roll-nolsahckadgdettiesughi Ngckaeaddddébstepposi thenthblleta aheet shape
having a sheet density ratio of 98%or nore, a step of pulverizing the
resul ting ssericshdpetorenapdihg aadl atsébpatdheborthergbihandulkveri zed
material into a 20 tablet shape having a tablet density ratio of 94% or nore
and | ess t heemPB8SMductor device having high reliability, which is
obtainable by using the same.
In order to achieve the aforementioned objects, the
first embodiment of the present invention is a method for
producing a semiconductor-molding tablet, which comprises
10 a step of kneading an epoxy resin composition
comprising components: (A) an epoxy resin, (B) a phenol
resin, and (C) an inorganic filler, as essential
components,
a step of roll-molding the resulting kneaded
15 composition into a sheet shape having a sheet density ratio
of 98% or more,
a step of pulverizing the resulting sheet-shaped
compact, and
a step of forming the pulverized material into a
20 tablet shape having a tablet density ratio of 94% or more
and less than 98%.
Also, the second embodiment of the present invention
is a semiconductor-molding tablet obtained by the
aforementioned method for producing a semiconductor-molding

25 tablet, wherein its tablet density ratio is 94% or more and

less than 98%.



Al so, the second enbodi nent of the present invention is a 12 DEC 2006
sem conduct or-nol di ng tabl et obtained by the aforenentioned nethod for
produci ng a sem conductor-nolding 25 tablet, wherein its tablet density
ratio is 94%or nore and |ess than 98% 4 12 DEC 2006 In addition, the
third enbodi mrent of the present invention is a sem conductor device produced
by resin- nolding a sem conductor elenental device using the aforenentioned
sem conductor-nolding tablet. 5 That is, the present inventors have
conducted a seribs addistimh esthetthibhd enbedimebtacfii hyeaprabést having a
hi gh density which had limtation by the conventional tablet-nmaking nolding
apparatus. isventesulis atsemscébndndtorhdevitei priodpossdi bive resimake a t abl et
having further high 10 density by conpressing the cool ed and hardened
pul veri zed mpbding| @ssemicohdnebyrr ehemengaihdegicei nstihg pbeder, by
enpl oying only the conventional pressurization at the tine of naking a
pul veri zed afdeehahtasnadr semincondposori-nnléiang sebileanductor nolding into a
tablet. As a result of 15 further continued studi es based on this finding,
the ingentors fdrhak tie, fiohde quiragedibrinthentorst haveaecoBtbtedeapect to a
nmol ding material before making into a table, a nethod in which a kneaded
and di schargefianatefi atudieshwihbh the &dmnufabbtaiedmgoncntbdleft hiza&ing
af orenenti oned nol di ng
a high density which had limitation by the conventional
tablet-making molding apparatus. As a result, it was found
that it is impossible to make a tablet having further high
10 density by compressing the cooled and hardened pulverized
particles and thereby removing the air in the powder, by
employing only the conventional pressurization at the time
of making a pulverized material as a resin composition for
semiconductor molding into a tablet. As a result of
15 further continued studies based on this finding, the
inventors found the following for the first time. With
respect to a molding material before making into a table, a
method in which a kneaded and discharged material in which
the formulation components of the aforementioned molding
20 material are under a molten state is made into a sheet
shape having a high density ratio by rolling, and this
rolled sheet is pulverized and made intc a tablet shape can
achieve the results that the air in the powder as the
pulverized material is sharply removed and, what is more, a

25 tablet having still more higher density can be obtained

while carrying out reduction of pressure force at the time



20 material are under a nolten state is made into a sheet shape havin
hi gh density ratio by rolling, and this rolled sheet is pulverized a
into a tabl et shape can achieve the results that the air in the powder as
the pulverized material is sharply renoved and, what is nore, a 25 tabl et
having still nore higher density can be obtained while carrying out
reduction of pressure force at the time 5 12 DEC 2006 of the

t abl et - maki ng,

and that the use of this renders possible production of a

Eaans

sem conductaf - phot diall ¢ bbhakingapabtietbati bhebiisengff thimt rendefrsvoi ds in

t he package when a sem conductor el enental

device is nolded using the 5

sane. Thus,peswilpleseredanbepni ofi aasemtconphcthedmolPEndl EEDLIBESCRI PTI ON OF
THE | NVENTI ON  Next, enbodi nents of the present invention are described in

detail. Thecamadbbeondficiohipbtinggfombhtionf ofheopdesént the paedatieon is
obt ai nabl e by using an epoxy resin conposition

(conmponent wWen aa phemidtondschox (ebapental 8pvand an mnddgdnizsihgl lthe
(conponent C) as the essential conmponents, kneading and nolding this into a

sheet shapesdmseyi nJransspetid ipack ddn € kivessn tpuk wat s zadxgoiiki divedr oduct

contai ning an epoxy resin

and

t hen making the pulverized material into a tablet shape by a tablet-nmaking
nol di ng. The af or enent DERATLEPORESCRIPMIONOOPOMERt INYVENT IONt
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Next, embodiments of the present invention are
described in detail.

The semiconductor-molding tablet of the present
invention is obtainable by using an epoxy resin composition
containing an epoxy resin {component A), a phenocl resin
(component B) and an inorganic filler (component C) as the
essential components, kneading and molding this into a
sheet shape having a specified thickness, pulverizing the
product, and then making the pulverized material into a
tablet shape by a tablet-making molding.

The aforementioned epoxy resin (component A) is not
particularly limited and conventionally known variocus epoxy
resins may be used. Examples thereof include various types
of epoxy resins such as cresol novelak type, phenol novolak
type, bisphenol A type, biphenyl type, triphenylmethane
type, naphthalene type and the like. These can be used
alcone, or two or more of them may be used in combination.

The phencl resin {component B) to be used together
with the aforementioned epoxy resin (component A} exerts an

effect as the hardening agent for the aforementioned epoxy

&



particularly limted and conventionally known vari ous epoxy resins W@%é%ﬁmw
used. Exanpl es thereof include various types 20 of epoxy resins such as
cresol novol ak type, phenol novol ak type, bisphenol A type, biphenyl type,
tri phenyl met hane type, naphthal ene type and the |ike. These can be used
al one, or two or nore of them may be used in conbination. The phenol resin
(component B) to be used together 25 with the aforenenti oned epoxy resin
(component A) exerts an effect as the hardening agent for the
af orenent i onesiepoXit 16 IRPIDEG2008:11awky nlinited, notd pakrs i exdmples| i mted,
and its exanples include conventionally known materials such as phenol
novol ak, creascludevodarenbiophthpl kRowppwabhevdhdk, snephabophemolol ak, a
phenol aral kyl resin and the |ike. These may be 5 used al one or as a
conbi nati omao¥eolalkl, orresed. novolskdebisphesol oAntyprehsoabdréne napbitbdlepoxy
resin (conmponent A) and phenol resin (conmponent B) at such a mxing ratio
t hat the hymewaVak grauphegoal vakahkylnrehén AaddehenfidgentThesemesyfbem 0.5
to 2.0 equival ents based 10 on 1 equival ent of epoxy group in the epoxy
resin. BbreusededibonedorsadéramcOmBihatiofl efjucwal ent moréhe inorganic filler
(conponent C) to be used together with the aforenentioned epoxy resin
(conponent A) arik phentdsixsble (tompixetie B)fosemet tpanédcepaxlyyrébin
limted, and conventionally known various fillers can be
{component A) and phenol resin (component B) at such a
mixing ratioc that the hydroxyl group equivalent in the
hardening agent becomes from 0.5 to 2.0 equivalents based
10 on 1 equivalent of epoxy group in the epoxy resin. More
preferred is from 0.8 to 1.2 equivalents.
The incorganic filler (component C) to be used
together with the aforementioned epoxy resin (component A)
and phenol resin (component B) is not particularly
15 limited, and conventicnally known various fillexrs can be
exemplified, such as quartz glass powder, talc, silica
powders (fused silica powder, crystalline silica powder and
the like), alumina powder, aluminum nitride powder, silicon
nitride powder and the like. These may be used alone or as
20 a combination of two or more. Among them, it is desirable
to use the aforementioned silica powders from the viewpoint
that linear expansion coefficient of the obtained hardened
product can be reduced. Among the aforementioned silica
powders, it is particularly desirable to use fused silica

25 powder in terms of high packing and high fluidity. As the

aforementioned fused silica powder, spherical fused silica



exenplified, such as quartz glass powder, talc, silica powdlers (fuseg EC 2006
silica powder, crystalline silica powder and the |like), alumna powd P
alum numnitride powder, silicon nitride powder and the |ike. These nay be
used al one or as 20 a conbination of two or nore. Anobng them it is
desirable to use the aforenentioned silica powlers fromthe viewpoint that
| i near expansi on coefficient of the obtained hardened product can be
reduced. Anong the aforenentioned silica powders, it is particularly
desi rabl e twowder fasddeslveriz€d Howeddrsihicarpswdérhigh becki ng and high
fluidity. As the aforenmentioned fused silica powder, spherical fused silica
7 12 DEC 208¢empbirtieed anangul ber ¢ zddsiugkbliestdi saepbhdespbernibelefenspHi fi ed,
and it is desirable to use the spherical fused silica powder in view of
fluidity. PailicalpowgeriinigiedesfribhiedibyusePdhtei onkbatby) ngt abs aver age
particle size of 5 within the range of from10 to 60 pm particularly
preferably desinrabldete ange bthefonen Advingdsdnpaveragéhpartieheestizenpft he
af orenenti oned average particle size can be neasured using, for exanple, a
| aser disffracthim slhattangagoftfpempadt tol €0sjume dastichlardy neasuri ng
apparatus. 10 It is desirable to set the content of the aforenentioned
| norgani ¢ fpréferdisbypeitinin Qhéorangangf Hfomf1BHMtE60460ua5% Ty vieight
particularly preferably from70 to 90% by wei ght, based on t he whol e epoxy
resin connection, the aforementioned average particle size can be

measured using, for example, a laser diffraction scattering

type particle size distribution measuring apparatus.
10 It is desirable to set the content of the

aforementioned inorganic filler (component C) to a range of

from 50 to 95% by weight, particularly preferably from 70

to 90% by weight, based on the whole epoxy resin

composition.
15 According to the present invention, in addition to

the aforementioned components A to C, other additives

including a hardening accelerator, a halogen-based flame

retardant such as a brominated epoxy resin or the like, a

flame retard assisting agent such as antimony trioxide or
20 the like, a pigment such as carbon black or the like, a

silane coupling agent such as [-(3,4-epoxycyclohexyl)ethyl

trimethoxysilane, y—-glycidoxypropyl trimethoxysilane or the

like, and z release agent such as carnauba wax or the like

are optionally used as occasional demands.

25 The aforementioned hardening accelerator is not

particularly limited. Examples thereof include imidazoles



conposi tion. 15 According to the present invention, in addition to tHggpca006
af orenenti oned conponents Ato C, other additives including a hardening
accel erator, a hal ogen-based flane retardant such as a brom nated epoxy
resin or the like, a flane retard assisting agent such as antinony tri oxide
or 20 the like, a pignent such as carbon black or the like, a silane
coupling agent such as (3-(3,4-epoxycycl ohexyl)ethyl trinmethoxysilane,

y-gl yci doxypropyl trinethoxysilane or the |ike, and a rel ease agent such as
car nauba wesuah ahel-tnkehyhinidptobrashg thedlikepctamsebhahollemands. 25 The
af orenenti oned hardeni ng accelerator is not particularly Iimted. Exanples
t her eof i ncdxghnignplazsplesrusg dOmPEA90suckuad as 2-net hyli m dazol e and the
| i ke, triethanol am ne, organi c phosphorus conpounds such as

t et r apheny| phiosydioniyiiphte sphapieny | tébrapkenyl rbphatgl phosphi ne and t he

| i ke, and di azabi cycl oal kene 5 conpounds such as
1, 8- di azabi yighhodroy Yol spsicioge nend , the S1ikie azatd c i ad ab i homkkend, and t he
| i ke. These conpounds rmay be used al one or as a conbination of two or nore.
In addbt i caompdunds pnedlerabl &, 8odiatabheybledi 4g0jahdecefhie-Thi 3,Bar deni ng
accelerator to a ratio of fromO0.1 to 1.0% 10 by wei ght based on the whol e
epoxy resi Miaaglestyenl4. The] senesenducdéond- hibé dl ket alfletsef cdiypoymdsent
may be used alone or as a combination of two or more. In
additicn, it is preferable to set the blending ratio of
this hardening accelerator to a ratio of from 0.1 to 1.0%
10 by weight based on the whole epoxy resin composition.
The semiconductor-molding tablet of the present
invention is produced using the aforementioned respective
components, for example in the following manner. That 1is,
the aforementioned respective components are mixed at a
15 predetermined ratio, dry-blended using a mixer or the like
and then kneaded using a twin screw kneader at a resin
temperature of from 90 to 130°C. Next, the kneaded
material discharged from the aforementioned kneader is
rolling-molded into a sheet shape in such a manner that the
20 sheet density ratio becomes 98% or more, and then the
aforementioned sheet is air-cooled and pulverized.
Subsequently, the semiconductor-molding tablet of interest
is produced by molding the thus cobtained pulverized

material into a tablet shape using a tablet-making machine

25 Dby compressing to a predetermined tablet height in such a



I nvention is produced using the aforenentioned respective corrponentslu)EgrmO6
exanple in the following manner. That is, the aforenentioned respective
conponents are mxed at a 15 predeterm ned ratio, dry-blended using a m xer
or the like and then kneaded using a twin screw kneader at a resin
tenperature of from90 to 130C. Next, the kneaded nmmterial discharged from
the af orenenti oned kneader is rolling-nolded into a sheet shape in such a
manner that the 20 sheet density ratio beconmes 98% or nore, and then the

af or enent i engtheshefiat i rdenintad walsl oIl deid zeg. ralbsegueps! y, the

sem conductor-nol ding tablet of interest is produced by nolding the thus
obt ai ned pwWbtetimertl, nmaterial into a tablet shape using a tablet-nmaking
machi ne 25 by conpressing to a predeterm ned tablet height in such a 9 12

DEC 2006 manner aishaesidid bdesiite dHaald e giang) | yeHeaatd foXaiehe s ned.  As
described in the foregoing, the aforenentioned rolling-nolded sheet is

nol ded i nt A IShfpindieRsd tshddt | 15 MATIEBNWEc DI €hed ALAEiERSLatid 1S
preferable to nake the sheet by rolling it to a thickness of 1.0 nm or

less. I desagdidlg nidkdlet anl thalte caav et dralprafRalabIly tdlakd iyl Ng
generally have a thickness of 2 nmor nore, and the sheet density ratio in

that case ishappnoxifBliEing fiOMO3 lehickidds FecDraimg 60 1despresent
invention, it becones
describing in detail, the conventional sheets by roll
molding generally have a thickness of 2 mm or more, and the
{ sheet density ratio in that case is approximately from 93
10 to 97%. According to the present invention, it becomes
possible to achieve a sheet density ratio of from 98 to 99%
in the case of a sheet thickness of 1.0 mm, or a sheet
density ratio of from 99 to 100% in the case of a sheet
thickness of from 0.7 to 0.5 mm. Accordingly, it is
15 particularly preferable to set the sheet thickness to 0.7
mm or less in relation to the sheet density ratio. The
lower limit of the sheet is generally 0.2 mm. Thus, it
becomes possible to achieve a high density molding to a
sheet density ratio of 98% or more by rolling to a sheet
20 thickness of 1.0 mm or less, because the voids scattered
inside of the kneaded material discharged from the kneader
and the voids formed by the air bubbles engulfed during
transfer to the roller can be efficiently removed by
rolling to a sheet shape under a molten state.

25 In this connection, regarding the method for setting

the sheet density ratio to 98% or more as described in the

10



possi ble to achieve a sheet density ratio of from98 to 99% in the c?§§ %f
a sheet thickness of 1.0 mm or a sheet density ratio of from 99 tol 5200
the case of a sheet thickness of from0.7 to 0.5 nm Accordingly, it is 15
particularly preferable to set the sheet thickness to 0.7 mmor less in
relation to the sheet density ratio. The lower [imt of the sheet is
generally 0.2 mm Thus, it becones possible to achieve a high density
nolding to a sheet density ratio of 98% or nore by rolling to a sheet 20

thi ckness qfpokd), TENUtKhESESoy PELSHSLs1RE YRE dRns8at hgr drrbpphfge0f the
kneaded material discharged ¥ron1the kneader and the voids forned by the

air bubbl ey el FPrhgUat Ng higrneémpetottibe 6P LRE taRebgagfbbciently
renoved by rolling to a sheet shape under a nolten state. 25 In this

connect i ON, gk SHA 0k 1WK | hen NBENDEi 69T t&ethé NBethb BHSCLHERNaLt ¥nEati o to 98%
or nore as described in the 10 12 DEC 2006 above, a nethod by increasing

the kneadi ng,Rasfesdmpser  dimehargiggsat mhighrdenperatinsi s tfie-ddke can
be exenplified, in addition to the nethod for setting sheet thickness to

1.0 mmer |68Siudd |Stémbiyes XRNDE egebhist €0 Brinchide drcenmression or
degassing treatnment in the kneader, prolongation of the kneading tine,

increase ofyddiie knGadl NengLEPSH 6L En8 bG8 hgkei B NOA8rehBet BESLhEO2T O,
t he af orenmenti oned sheet density
kneading temperature and the like methods.
In this regard, the aforementioned sheet density

ratio is measured and calculated in the following manner.

10 That is, specific gravity of a sheet is measured by a
specific gravity measuring method (based on JIS K 6911) in
which it is calculated from the mass of the cbtained sheet
in air and its mass in water, and the sheet density ratio
is calculated by its ratio with true specific gravity value

15 of the molding material compact (hardened product of the
resin composition) obtained in the same manner. In more
illustratively describing, specific gravity of the sheet is
obtained by the aforementioned specific gravity measuring
method. On the other hand, a hardened product of the

20 aforementioned resin composition is molded under molding
conditions of: temperature 175°C x 2 minutes, 6.865 MPa,
after hardening 175°C x 5 hours, and true specific gravity
of the molding material compact is calculated by the
specific gravity measuring method in the same manner as

25 described in the above. Thereafter, the sheet density

ratioc is calculated from these measured values based on the

11



ratio is neasured and calculated in the follow ng manner. 10 That is, EC 2006
specific gravity of a sheet is neasured by a specific gravity neasuriﬁd)
nmet hod (based on JIS K 6911) in which it is calculated fromthe mass of the
obt ai ned sheet in air and its mass in water, and the sheet density ratio
Is calculated by its ratio with true specific gravity value 15 of the
nol ding material conpact (hardened product of the resin conposition)
obtained in the sanme manner. In nore illustratively describing, specific
gravity of fidlkklehioey fermabaai shdebydéheibforatent i(@hed ffepekifigravity
measuring nethod. On the other hand, a hardened product of the 20
af or enent i o tesi of colnpes) { ( bnue sspetilficugdavibyl dEngoldandi ti ons of :
tenperature 175C x 2 mnutes, 6.865 MPa, after hardening 175C x 5 hours,
and true spextdrtahreampyctbl &ht06vl| ding material conpact is cal cul ated by
the specific gravity neasuring nethod in the sane manner as 25 described in
t he above. Ther eddrerthd hmkbheetzaleisn tgf tlad | shéstcahsuaht pdlifepizéhase
nmeasured val ues based on the 11 12 DEC 2006 follow ng formula, sheet
densi ty5r athavitd = hds@geesi bighavi thaof tbaeedbf/ theu€fildpeei hag beavity of
nmol ding material conpact)] x 100. For the pulverization of the sheet, usual
pul veri zer suséd hawvd nexamphe dnefsthegbelvehanerbhatinolutibeafl halaermaylle used
and exanpl es of the pulverizers include a hammer ml|.
The particle size of the pulverized resin composition
may be confirmed by checking the particle size distribution
using a JIS standard sieve.
10 According to the present invention, the pulverized
material preferably has 50% by weight or less of the
pulverized particles that remain on the 1.0 mm sieve
without passing the sieve, based on the total weight of the
pulverized material. If the amount is higher than 50% by
15 weight, there may be a tendency that, even if the sheet
density ratio is controlled to be high, voids may remain
among the particles and voids durxing molding tend to
increase.
Also, the pulverized material preferably has from 10
20 to 40% by weight, preferably from 10 to 25% by weight, of
the pulverized particles that pass the 0.125 mm sieve,
based on the total weight of the pulverized material. The
fine particles fill the spaces among the larger particles,
so that the amount of air taken inte tablets during molding

25 can be reduced. However, when the amount of the fine

particles exceeds 40% by weight, the bulk density may
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The -particle size of the pulverized resin conposition my be confirqﬁgéaémm
checking the particle size distribution wusing a JIS standard si eve.
According to the present invention, the pulverized naterial preferably has
50% by wei ght or less of the pulverized particles that remain on the 1.0 mm
sieve wthout passing the sieve, based on the total weight of the

pul verized material. If the anmount is higher than 50% by 15 wei ght, there
may be a tendency that, even if the sheet density ratio is controlled to be
hi gh, voi dodm@ymé eDduv ) whlBhROmbfeiparbasbeshandivobhdbbllesi Bgkanl dnag tend to
I ncrease. Al so, the pulverized material preferably has from10 20 to 40% by
wei ght, prefies abbydingmnodOtabl2b%0 hyywegbhe aiffibalpul vERcéEedipgiy cl es
that pass the 0.125 mm sieve, based on the total weight of the pulverized
material . The rdiaeipnartoctRe Ebhprébeispapesesaipagahbie thBlger dpaskicgl es,

so that the anobunt of air taken into tablets during nolding 25 can be

reduced. Hoteweribubesnt bRtaneunkiabraBeochi net parphekesuexeegds 40% by
wei ght, the bulk density may 12 12 DEC 2006 becone |ow, which may increase

t he air sbubbt&setakep 88dcbhersdl dhaganbuhébbet shanpabesenesdhbihiayl .
Accordingly, in relation to the conpression pressure and tablet density
di stributi opaiti®1608s£8eb8t DOD251 dumi 6rPAEEECUbALEY by weight or less
based on the total weight of the pulverized material.
Density ratio of the aforementioned tablet-molded
tablet is set to 94% or more and less than 98%.
10 Particularly preferred is 96% or more and les than 98%.
The reason for setting density ratio of the aforementioned
tablet-molded tablet to less than 98% is as follows. That
is, (1) even when the sheet density is set to 99 to 100%,
very large pressurization is required for setting the
15 +tablet density to 98% or more, which is impossible or
undesirable in view of the apparatus, (2) velatile
components are remained in the material discharged from the
kneader, and it absorbs water during storage due to its
increased surface area caused by pulverization, so that the
20 wvolatile components are present in the resin composition at
the time of tablet making. When the resin composition
under such a condition is made into a tablet having a high
density of 98% or more, degassing and dehumidification can

hardly be effected later on, and the volatile components

25 can hardly be separated from the high density layer during
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5 preferably to control the anmbunt of the particles having a particl lﬁ!(fzz%%
of 0.125 mmor less to 25% by weight or |ess based on the total weight o
the pulverized material. Density ratio of the aforenentioned tablet-nolded
tablet is set to 94%or nore and |l ess than 98% 10 Particularly preferred is
96% or nore and |les than 98% The reason for setting density ratio of the
af orenenti oned tablet-nolded tablet to I ess than 98%is as follows. That
is, (1) even when the sheet density is set to 99 to 100% very |arge
pressuri zatdegrin st ywida zatlidmwrasethe ngindecl Snobding ardsarg apt988o or nore,
which is inpossible or undesirable in view of the apparatus, (2) volatile
conponent s ramairerss meetiidf ahea negswlul di scharged fromthe kneader, and it
absorbs water during storage due to its increased surface area caused by
pul veri zation, sdn Hatisg heddxdoltdte |af oomporcmredraplesedensityhe resin
conposition at the time of tablet nmaking. Wen the resin conposition under
such a condidtiion is memisured card t el et labed nign atihe giol Htewshgymahn88% or
nore, degassing and dehumidification can hardly be effected | ater on, and
t he vol ati I'Thaoniponesisc@Stivmntdal et yibeisepacal wdnar oghape, hbghkdensity
| ayer during 13 12 DEC 2006 resin fluidization at the tinme of nolding and
are apt to syl asgrarilsy asf athestdbletnis hesleelhatdd fhematheenenti oned
tabl et density
diameter, height and weight of the tablet, and the tablet
density ratio is calculated by its ratio with true specific
gravity value of the molding material compact (hardened
10 product of the resin composition). In more illustratively
describing, the tablet density ratio is calculated from the
bulk specific gravity of the tablet calculated in the above
manner and the true specific gravity of the molding
material compact calculated by the aforementioned method,
15 based on the following formula, tablet density ratio (%) =
[ (bulk specific gravity of tablet)/(true specific gravity
of molding material compact)] x 100.
The aforementioned pressure at the time of carrying
out tablet-making molding into a tablet shape by
20 compression is not particularly limited, but it is
desirable to set it within the range of, e.g., from 245 to
784 MPa.
Thus, accorxding to the present invention, it becomes
possible to effectively inhibit formation of internal voids

25 of a semiconductor device molded using the tablet, when all

of the respective values of sheet density ratio and tablet
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ratio is neasured and calculated in the follow ng manner. 5 That is, BEES@%
the tablet is in a columar shape, bulk specific gravity of the tabl e% I'S
calculated fromthe dianmeter, height and weight of the tablet, and the
tablet density ratio is calculated by its ratio with true specific gravity
val ue of the nolding material conpact (hardened 10 product of the resin
conposition). In nore illustratively describing, the tablet density ratio
is calculated fromthe bulk specific gravity of the tablet calculated in
t he above demidry aratiidhesdtriuet s pae fafoxpmen tiomwdd tteenges di Nng mat eri al
conpact cal cul ated by the aforenmentioned nethod, 15 based on the foll ow ng
formul a, t@&daxtrdiewgliyt,y whatn any (dng ok pelee faftoxpreentionédtadlees/ (true
specific gravity of nolding material conpact)] x 100. The aforenenti oned
pressure atouvemsttape idfs cartrhiimy range | athetefibdatng obl chagotatena t abl et
shape by 20 conpression is not particularly Iimted, but it is desirable to
set it w thinvdmaamngsy afqt dey.obtfaime @45 Floxr ekBvhplleg. ebMaus whaacording to
the present invention, it becones possible to effectively inhibit formation
of i ntefnaldemiidsy 2Biaf «<f Sare chithiltlwrolshead rosed nedlsibsit uss NY7% heit abs et ,
when all of the respective values of sheet density ratio and tablet 14 12
DEC 2006 dErfSAitgnlTatio wattaity fdenatosenehtinotecthabhngesds of the
semiconductor device when the sheet density ratio before
pulverization is less than 98%.
The size, etc. of the semiconductoxr-molding tablet of
10 the present invention are not particularly limited as long
as it is roughly a columnar shape, but it is preferably
within the range of from 7 to 30 mm in diameter and from 10
to 45 mm in height.-
Molding of a semiconductor elemental device using the
15 semiconductor-molding tablet obtained in this manner is not
limited, and it can be carried out by a known molding
method such as transfer molding or the like.
Next, Invention Examples are described together with
Comparative Examples.
20 Each of the components shown below was prepared.
Biphenyl type epoxy resin:
Epoxy equivalent 173, melting point 100°C
Phenol novolak resin:
Hydroxyl group equivalent 107, melting point 60°C

25 Hardening accelerator:

Triphenylphosphine

15



Accordingly, when any one of the aforenentioned values oversteps itg,
setting range, the effects of the present 1invention nmay not be obtain
For exanple, even when 5 density ratio of the finally obtained tablet is
97% it is difficult to prevent formation of internal voids of the

sem conduct or device when the sheet density ratio before pulverization is

| ess than 98% The size, etc. of the sem conductor-nolding tablet of 10 the
present invention are not particularly limted as long as it is roughly a
col umar sltagsadiid wdx is preferably wthin the range of from7 to 30 mmin
dianeter and from10 to 45 mmin height. MIlding of a sem conductor

el enment al deMdremnisi Milleer: 15 sem conductor-nol ding tablet obtained in this
manner is not I|imted, and it can be carried out by a known nol di ng et hod
such as transfer Filled Rpheriidad |5iKE cd\pwddmnvenid iyt eslars tescri bed
together with Conparative Exanples. 20 Each of the conponents shown bel ow
was prepared pmdi phenyl type epoxy resin: Epoxy equivalent 173, nelting
poi nt 100C Phenol novol ak resin: Hydroxyl group equivalent 107, nelting
poi nt 69C c2xHdar danidly accel erator: Tri phenyl phosphi ne 15

le)léC 2006

Silane coupling agent:
y-glycidoxypropyl trimethoxysilane

Invention Examples 1 to 6 and Comparative Examples 1 to 6

Respective components shown in the following Table 1
10 were put into a mixer at the ratioc shown in the same table
and dry-blended, and then the aforementioned mixture was
fed into a twin screw kneader and melt-kneaded at a resin
temperature of 110°C. Next, the kneaded material
discharged from this kneader was molded into a sheet shape
15 by rolling it using a calender roller of 150 mm in
diameter. In this case, gap, pushing pressure and the like
of the roller were adjusted such that a sheet having a
thickness shown in the following Table 2 was obtained.
Next, the aforementioned melt-kneaded material molded into
20 a sheet shape was air-cooled, pulverized using a hammer
mill and then molded into a tablet shape. This tablet-
making molding was carried out using a rotary tablet making
machine (mfd. by Kikusui Seisakusho, 33 continuing type) in
which the molding of tablets is continuously carried out
25 while rotating a turntable on which a pair of meortar and

pestle is arranged in two or more numbers. Thercafter, a
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12 DEC 2006 Carnauba wax Inorganic filler: Fused spherical silica pQYWHgE 2006
(average particle size 20 pn) 5 Carbon black Silane coupling agent:

y-gl yci doxypropyl trinethoxysilane Invention Exanples 1 to 6 and Conparative
Exanples 1 to 6 Respective conponents shown in the followng Table 1 10
were put into a mxer at the ratio shown in the sane table and dry-bl ended,
and then the aforenmenti oned m xture was fed into a twn screw kneader and
nel t-kneaded at a resin tenperature of 110C. Next, the kneaded nateri al

di schar ged é¢emirndhdsckoradeldiag teblled wasopfepheed Birapemprebyihgl ltiong it
using a calender roller of 150 mmin dianeter. In this case, gap, pushing
pressure anal ddeitreédetablethdensiter raeie. adj usted such that a sheet having
a thickness shown in the follow ng Table 2 was obtai ned. Next, the

af orenenti oned nelt-kneaded material nolded into 20 a sheet shape was
air-cool ed, pulverized using a hammer _ m || _and then nolded into a tabl et
shape. Phis tabl et - maki ng nol di ng waS2Rifrted out using a rotary tabl et
maki ng machine_(nfd. by Kikusui _Sei sakusho, 33 continuing type) in which

the nol ding of [tablets is continuously|carriedmiuingd pdtidse rotating a
turntabl e on whi chMaXbagr COPPABEREE and (parts by weight)

Biphenyl type epoxy 6

resin

Phenol novolak resin 5

Hardening accelerator 0.5

Carnauba wax 0.5

Inorganic filler 87

Carbon black 0.5

Silane coupling agent 0.5

Regarding each of the respective semiconductor-
molding tablets obtained in this manner, the tablet density
10 zratio was measured and calculated in accordance with the
method described in the foregoing. Also, the
aforementioned sheet density ratio at the time of roll-
molding into each sheet shape was measured and calculated
in accordance with the method described in the foregoing.
15 In this connection, the aforementioned sheet thickness was
measured using a pair of calipers after air-cooling the
material molded into a sheet shape. These results are
shown in the following Table 2 and Table 3.
Using each of the respective semiconductor-molding
20 tablets obtained in this manner, a semiconductor device (20

samples) was prepared under the following conditions.
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pestle is arranged in two or nore nunbers. Thereafter, a 16 12 DEC ?}9%@ 2006
sem conduct or-nol ding tabl et was prepared by conpressing to a desire 61782
density ratio. 5 Table 1 Mxing parts M xing conponents (parts by wei ght)
Bi phenyl type epoxy 6 resin Phenol novolak resin 5 Hardening accel erator
0.5 Carnauba wax 0.5 Inorganic filler 87 Carbon black 0.5 Silane
coupling agent 0.5 Regarding each of the respective sem conductor- nol ding
tablets obtained in this nanner, the tablet density 10 ratio was neasured
and cal cul &theareaf texoriesbde Wi hthaecthes hobtabredi bewicandhnetbéor egoi ng.
Al'so, the aforenentioned sheet density ratio at the tinme of roll- nolding
into each shaxics e oRseyved uraingngn citcaly adpearahuactor dewet theh the
met hod described in the foregoing. 15 In this connection, the aforenentioned
sheet thi cknmenaet internal veidg hapimg afstaei pbri0af pwroxmimoreel i ng the
and average value cof the number of internal voids in 20
5 samples of the semiconductor device was calculated. The
results are shown in the following Table 2 and Table 3.
Semiconductor device size: 144 pin quad flat
package (144 pin QFP) 20 mm x 20 mm
Chip size: 7.5 mm x 7.5 mm
i0 Transfer molding condition: thermosetting at 175°C
for 90 seconds
Molding pressure: 6.865 MPa
Molding machine: Multi-plunger System manufactured by
TOWA
15 Fifty molded tablets (14 mmg; intended weight: 6 g)
were prepared and each of the tablet was weighed. 1In
accordance with the criterion below, the weight

distribution was evaluated and the results are shown in

Tables 2 and 3.

20
A: (Maximum value - minimum value)/average value < 0.3%
B: 0.3% < (Maximum value - minimum value)/average value < 0.5%
C: 0.5% < (Maximum value - minimum value)/average value < 2.0%
D: 2.0% < (Maximum value - minimum value)/average value

25
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material nolded into a sheet shape. These results are shown in the 3pec2006
followng Table 2 and Table 3. Using each of the respective

sem conductor-nol ding 20 tablets obtained in this manner, a sem conductor
device (20 sanples) was prepared under the followng conditions. 17 12 DEC
2006 Thereafter, inside of the thus obtained sem conductor device was
observed using an X-ray apparatus to count the nunber of internal voids
having a size of 100 )amor nore, and average val ue of the nunber of

i nternal voids i Ah20 companssserop e wenmreondusid fadenialadimgs ted cul at ed.
The results are shown in the following Table 2 and Table 3. Sem conduct or
devi ce si zdabletpiverpiaeddumted atdeagedil Lf pihe GR)1L0s nof xIRPembioChi p
size: 7.5 mmx 7.5 mm 10 Transfer nolding condition: thernosetting at 175C
for 90 sec@hgsnpiEdiang] flawgsanati G FBEamile bl dheg meescilitree addilshowl unger
System manufactured by TOM 15 Fifty nolded tablets (14 mmo; i ntended

wei ght: 6 gn Texlegprepadd ansl ssichtofe téeluedb| et thalsakieng helde value
accordance with the criterion below, the weight distribution was eval uated
and t he5resifi tComgraer ssthiown BExamplbdlksa® and 3.

Table 2
Invention Examples
1 2 3 4 5 6
Sheet density (%) 98 98 99 100 08 98
Sheet thickness (mm) 1.0 1.0 0.7 0.5 1 1
Tablet density (%) 94 96 96 97 94 94
Particle size of pulverized
material: >1 mm (% by weight) >0 >0 >0 >0 30 10
Particle size of pulverized
material: <0.125 mm (% by 10 10 10 10 25 40
weight)
The number of internal voids
(numbers/20 packages) 05 02 0.1 0 04 0.7
Weight distribution B B A B A B
Compression pressure index
(relative to Comparative 0.83 1.67 1.50 1.80 0.67 0.92
Example 1)

10
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20 A© (Maxi mum val ue - m ni num val ue)/average value < 0.3%B: 0.3% S |5 prc 2006
(Maxi mum val ue - m ni nrum val ue)/average value < 0.5% C. 0.5% < (Maxi num

val ue - mni mum val ue)/average value < 2.0% D:. 2.0% < (Maxi nrum val ue -

m ni mum val ue)/ average val ue 25 18 12 DEC 2006 The conpressi on pressure
required for nolding the tablets were neasured for each of the tablets of

I nvention Exanples and Conparative Exanples. The results are showmn in
Tables 2 and 3 as relative values with taking the value 5 of Conparative
Exanple 1 as 1. Table 2 Invention Exapples 4 2 3 4 5 6 Sheet density (/0)
98 98 99 100 98 98 Sheet thickness nun 1.0 1.0 0.7 0.5 1 1 Tablet density
(99 94 96 96 97 94 .94 Particle-size of pulverized 50 50 5050 3010
material: P 1 nm (% by weight) Particle sizeComppaliveEkamplesmterial: <|0.125
mm (% by 10 10 10 10 25 40 weight) [The| nupber off intemnal| vogdsj 0.6 0{2 0.1

0 0.4 0.7 [§NUTRGIR| #h)Packages) | oq 98 100 96 96 96

Sheet thickness (mm) 23 1.0 0.5 2.3 2.3 2.3
Tablet density (%) 94 93 98 94 94 94
Particle size of pulverized
material: >1 mm (% by weight) | -0 | >0 | 0 | ¥ | 0 >
Particle size of pulverized
material: < 0.125 mm (% by 10 10 10 10 5 50
weight)
The number of internal voids
(numbers/20 packages) 1.3 2.0 1.3 22 2.0 2.0
Weight distribution B B C C C D
Compression pressure index
(relative to Comparative 1 0.75 3.17 1.17 1.17 1.33
Example 1)

5 Asgs is evident from the aforementioned results,

internal voids were not formed or very little, if formed,
in the semiconductor devices produced using a tablet having
a tablet density ratic of 94% or more and less than 98%
prepared by carrying out tablet-making molding of a

10 pulverized material comprising a rolled sheet having a
sheet density ratioc of 98% or more.

On the other hand, in the semiconductor devices
prepared using tablets corresponding to either a sheet
density ratio of less than 98% or a tablet density ratioc of

15 1less than 94% or 98% or more, interxnal voids were formed in

large amounts in comparison with Invention Examples.

20



Wei ght distribution B B AB AB Conpression pressure index (relativestgke 2006
Conparative 0.83 1.67 1.50 1.80 0.67 0.92 Exanple 1) 10 19 12 DEC 2006
Tabl e 3 Conparative Exanples 1 2 3 4 5 6 Sheet density (% 96 98 100 96 96
96 Sheet thickness (M 2.3 1.0 0.5 2.3 2.3 2.3 Tablet density (%9 94 93 98
94 94 94 Particle size of pulverized 50 50 50 55 50 5 material: >1 mm (%
by weight) Particle size of pulverized material: <_ 0.125 mm (% by 10 10 10
10 5 50 weight) The number of internal voids 1.3 2.0 1.3 2.2 2.0 2.0
(nunber s/ 20 packdgedas\depn destrilediom Eha @ ngCoapresding peessure
index (relative to Conparative 1 0.75 3.17 1.17 1.17 1.33 Exanple 1) 5 As
i s evident therpréeentoirventionedar eemicgnductor-molding tablet is
produced by roll-molding a kneaded material of an epoxy
resin composition into a sheet shape having a sheet density
5 ratio of 98% or more, pulverizing the aforementioned sheet
shaped compact, and then making this pulverized material
into a tablet shape having a tablet density ratio of 94% ox
more and less than 98%. Thus, by setting the sheet density
ratio to the aforementioned range, it becomes possible to
10 obtain a high density tablet which is difficult to realize
by the conventional tablet making techniques and tablet
making apparatus when the pulverized material is used.
Accordingly, a semiconductor device prepared by resin-
molding using a tablet obtained by the production method of
15 the present invention shows reduced generation of voids and
has high reliability.
In addition, by setting thickness of the
aforementioned roll-molded sheet to 1.0 mm ox less, it
becomes easy to increase the sheet density ratio to a high
20 density of 98% or more.
While the invention has been described in detail
and with reference to specific embodiments thereof, it will
be apparent to one skilled in the art that varicus changes

and modifications can be made therein without departing

25 from the scope thereof.
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internal voids were not forned or very little, if fornmed, 1in the 12 DEC 2006
sem conduct or devi ces produced using a tablet having a tablet density ratio
of 94% or nore and | ess than 98% prepared by carrying out tabl et-making

nmol ding of a 10 pulverized material conprising a rolled sheet having a

sheet density ratio of 98% or nore. On the other hand, in the sem conductor
devices prepared using tablets corresponding to either a sheet density
ratio of less than 98% or a tablet density ratio of 15 | ess than 94% or 98%
or nore, internalThigi csppiskea fiormets ibasedroe Japameseipatempari son with

I nvention Exanples. 20 12 DEC 2006 As has been described in the foregoing,
accordi ng tapphicatesefoi n¥@OBrbR85a0sEhledndudyol7nokEPRg thbl entige
produced by roll-nolding a kneaded nmaterial of an epoxy resin conposition

i nto a sheetosbapes helvéngofi baery hensbyyibcpgpooabédiBY nefavrace.

pul veri zing the aforenenti oned sheet shaped conpact, and then making this
pul verized material 1into a tablet shape having a tablet density ratio of
94% or nore and |less than 98% Thus, by setting the sheet density ratio to
the aforenentioned range, it becones possible to 10 obtain a high density
tablet which is difficult to realize by the conventional tablet making
techni ques and tabl et naking apparatus when the pul verized material is
used. Accordingly, a sem conductor device prepared by resin-
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nol di ng using a tablet obtained by the production nethod of 15 the prgsfitione
i nvention shows reduced generation of voids and has high reliability. In
addition, by setting thickness of the aforenmentioned roll-nolded sheet to
1.0 mor less, it becones easy to increase the sheet density ratio to a
high 20 density of 98% or nore. Wile the invention has been described in
detail and with reference to specific enbodinents thereof, it wll be
apparent to one skilled in the art that various changes and nodifications
can be nmad rei | hpt;departing 25 fromthe scope thereof. 21 12 DEC
2006 Thi seWIII hichland 15s d on Japanese patent application No.
2003-198550 filed July 17, 2003, the entire contents thereof being hereby
i ncor porated by J’;efer nce. 2{% t12 DEC 2006 VWHAT 1S %AI VED Iidl. A et hod
for producing a Seni cONYUCtSt 581 dEGUCEAS 8t SCRATRRILOhPT 18R Hi%t ep of
mel t - kneadi tyh Bdt epaxy-H edmprd@&posi ti on conpri sing conponents: (A) an
epoxy resin, (B) henol resin ar&gﬁéC) an inorgani c filler, as essential

a
conponents, a st2pSiP rf NG dI5G PBSEPPTR gF KA defiposition

comprising components: (A) an epoxy resin, (B) a phenol
resin and (C) an inorganic filler, as essential components,

a step of roll-molding the resulting kneaded
composition into a sheet shape having a thickness of 1.0 mm
or less a sheet density ratio of 98% or more,

a step of pulverizing the resulting sheet-shaped
compact, and

a step of forming the pulverized material into a
tablet shape having a tablet density ratio of 94% or more

and less than 98%.

2. The method for producing a semiconductor-molding
tablet according to claim 1, wherein the pulverized
material has 50% by weight or less of particles having a

particle size of more than 1.0 mm and 10 to 40% by weight
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conposition into a sheet shape having a thickness of 1.0 mm or |ess ?23@(6?006
density ratio of 98% or nore, a step of pulverizing the resulting
sheet - shaped conpact, and a step of formng the pulverized naterial into a
tabl et shape having a tablet density ratio of 94%or nore and |ess than
98% 2. The nethod for producing a sem conductor-nolding tablet according
to claiml1, wherein the pulverized material has 50% by wei ght or |ess of
particles having a particle size of nore than 1.0 nmmand 10 to 40% by

wei ght 23 1 EEIJEEQ;O i,C Lng. a. part 125 nmm or

| ess, basedgfo %lt&getsaICHELVI[H1 % §tEgY%u§§€$i§%dd %La%eﬂ“gl%ro&e R

sem conduct based| afi rghe dsitetl cwl@tlahnedfbyhe heul et heetl famteorieduci ng a

sem conductor-nol ding tablet described in claiml or 2, wherein its tablet
density ratio is 94%or nore and |l ess than 98% 4. A sem conductor device
produced by resin-nolding a sem conductor el enental device using the

sem conduct or - n?t?l di ng tabl et described .i.n cl aj

3. 24
semiconductor-molding takggt ogtained by the
method for producing a semiconductor-molding tablet
described in claim 1 or 2, wherein its tablet density ratio

is 94% or more and less than 98%.

4. A semiconductor device produced by resin-molding
a semiconductor elemental device using the semiconductor-

molding tablet described in c¢laim 3.
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