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; e3el 6DTkW 1 DESCRI PTI ON METHOD OF MANUFACTURI NG
EPOXY RESI N COVPOSI TI ON FOR SEM CONDUCTOR
ENCAPSULATI NG 5 BACKGROUND OF THE | NVENTI ON Fi el d of
the I nvention The present invention relates to a

met hod of manufacturing an epoxy resin conposition for
sem conduct or encapsul ati ng, ah €poxy resin
conmposition for sem conductor 10 encapsul ating

manuf actured by the nethoggg@pelpaz§fm conductor device
encapsul ated Wth the epoxy resin conposition for

sen CONMPHEl G Qe AETURINECRFOX P! RASINT COMPOSITION
Rel ated Art 15 In general, a resin conposition for

seni conduct or EFORPSEMBCONDUCTOROERCABSULARTING epoxy
resin having excellent electrical properties, heat

resi stance and nass productivity, a curing agent for
the epoxy resin, a catalyst, a release agent) a flane
retardant, an addBACKGRQURD QE THROINVENTION agent,
and a filler which occupies 70 to 95 WM% in terns of a
conposi t Féeldaoifo theyImventda® its manufacturing

nmet hod conprises the steps of blending and m xi ng

pr edet er Fge@TEREHt dnyenddigfokakatesois ia m%ocn@f
resin co sition, kneading the n1xture by the use of
'&aEBfﬁFHTEg“ﬁi RR eRO¥K| X8 Srl“ ﬂ?@'&’&’éni Lon: &fF mgmspenfuctor

t he uni

pRcataniat dngy neh: FeoRioLasimempesl titn ¥orf saiddhauctor
h h I
EREApsGREE G hifuracchrl BY ?ﬁ%ﬁ%‘% ol Sdef.ogeﬁd
EBhfbbRunkEbe GYviBd htap |3‘*%a§|‘—‘%’kr‘{"é‘§ el WA Fesin
Eéﬁﬁbkgelohnfeioguﬁﬂb\ﬁh%ctt‘?ﬁ: Qhnicay %sbﬂ%'{ilﬁfd as 5 the

kneader. However, the biaxial knea has a
hernetical ly seal ed i nsi de structure, and hence, in a
case where a gas is volatilized fromthe kneaded

mat er i al pelshg-ipalizdn loFf gre iIReldtehanged out of the
kneader through a discharge orifice of

In general, a resin composition for semiconductor
encapsulating is comprised of an epoxy resin having
excellent electrical properties, heat resistance and mass
productivity, a curing agent for the epoxy resin, a catalyst,
a release agent, a flame retardant, an additive such as a
coloring agent, and a filler which occuples 70 to 95 wt% in
terms of a composition ratio. Furthermore, 1its
manufacturing method comprises the steps of blending and
mixing predetermined amounts of components constituting the
resin composition, kneading the mixture by the use of a
mixing mill, a uniaxial kneader, a combination of the

uniaxial kneader and the mixing mill, or a biaxial kneader,

rolling the kneaded material into a sheet form, cooling the
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10 the kneader. Wen the volatile gas contacts with a
cool ed nenber for the discharge orifice of the biaxia
kneader, the volatile gas cones to be cool ed and
liquefied, and the resultant |iquid then adheres to
the menber for the discharge orifice. Particularly,
when the |iquid adheres to 15 portion close to the
di scharge orifice of the kneader, there is a fear that

bh@e&lqwhﬂﬁﬂﬂiﬂﬂﬁﬁ\MHQWdJBiéﬂ“EHQEE'“Hﬁﬁ'ﬁﬂe@r ﬁfoﬂécessary,

onto sheet formng rolls for cooling the kneaded

feirming thlen pultierd zo3b atefial Nhid BYXLIAFELE Yablets.
the 20 kneaded material, there is a fear that voids

@potha)kaeadgmgem&bgdodumhmydfﬁtdﬁﬂﬂhﬂhb(ﬁiaxial kneader
sem conduct or packages. Furthernore, when the liquid
wbdehed st excled lemdetinf @ouidurtdotiity Hdwref ien dhsen ansed as
fear that a trouble occurs during the operation of the
kheakBaeader.As nmeans for solving the above problem

t here has been dlsclosed a bi axi al kneader
char act eﬁ‘-”?@d’e@ tihe dHalalk kneader e a hermetically
eff20|e tl |schar%e a volatile gas (see

SepiesdnatobnE Aftic o emgaeaw&pent cpk%qf’urz%e a gas is
E [

8%@?23?3%6§hﬁ gﬁkgﬁt neads ﬁéﬁ%ﬁéﬁi, qf 1 ti%% gas 1is
seaiaEagh Bpscdece see%%zagi;e%egau T T o Peieice of
fHd ¥aRaAese Paheqt tNg v%%gﬁ@ fésn J&e&%ga{gﬂé’a'éoma

IS necessary to seal a kn I Ng sect1 on

HeRBEe! £yt Rna hﬁ%@ﬂﬁ@g@ab%Wfﬁcé‘Ef”fﬁg‘ﬁfdﬁialt%?eader, the

conditions of the reduCed pressure. This 1Is apt

¢ollaeilBegHBVEBRRE 2b ble d@&@.@@eﬁn@tﬁﬁtﬂfﬂé&\ﬁraﬁh@ the
suction port, clogging of a discharge orifice and the

kekal tahicchigalias theht adhen®spreddtld fienbdr ifod tihe
Therefore, at the production site of a conventional 15

épsehargei nrdaddpesi t Partienlasliyomthient he liquild adheres to
encapsul ati ng, prescribed maintenance such as renoval

af peotipssichogenpositheodisdharigeg ord fdgeaif dthe Hmeader,
kneader has been carried out in a case where the

khergedsi 3 £eari thatistheopdmuldd ming Leise widdnttihee )kneaded
recent years, sem conductor 20 25 packages are
'BEE%Fr?-ﬁé PECAEARENGR{ior Khesdr fosming %Hﬁ &am|cqqiing the

geni&onductor encapsul ating is also decreasing in
ReRRAdsBarRTiRd - package. The presence of the voids

rakes, 1% o Bl el S 15 DG e ween e
GRBBREHeoETaat ™ aF23in, KIS N, YA 0 g
Béﬁ¥fgieﬁhaugiﬂﬁr@héoﬂoaﬁihgeo%o%gﬁiconductor packages.
Furthermore, when the liquid adheres to the sheet forming
rolls, there is also a fear that a trouble occurs during the
operation of the kneader.

As means for solving the above problem, there has
been disclosed a blaxial kneader characterized by the shape

of a vent port to efficiently discharge a volatile gas (see
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- 4 Therefore, in order to solve such conventiona

problens, it is an object of the present invention to
provi de a nmet hod of nanufacturing as epoxy resin

conposition for sem conductor encapsul ati ng, by which

a volatile gas can 5 be effigign;ly di scharged even

under a condition of continuouS kneadi ng operati on.

SUMVARY OF TH8 | NVENTI ON The present invention is

gapanbsd batenﬁehbgd1@%1:1%@.&@.&%&:%' NG 217 -£400440 ) .

resin conposition for sem conductor encapsul ati ng by
PEetRériokBcademethdd Foeadalrriydngy otowhie ki di ey

suction hole on the downstream side of a kneadi ng

operation whddevepingadniagt ithe piessarepdn thesikneader at a
conposition, and being provided with a supply orifice
zaduaedSpresshaegefo2is0i naHghiosh lawen dayse@lise|/heen proposed
di sposed on the upstream side and the downstream si de

{ geehdapanespi Rgtehtedio.od 089 027e aagb¥pnansgse Patent No.
conposition, the nmethod conprising the step of

Rﬁggaﬁﬁ@-the epoxy resin conposition while discharging

a volatile gas is the kneader ,out of the 20 knead

thr ough e FeAs . i 45 RAGSFRATSE|}P Seal a kneading
i ntroduci tsid ir t t h I ifi

A SRCHIO B St ! (U AR L] 68 Ao the
. . S ; it
EBHEEESBBr, b her EERE pilngp 1ol € € %omuee
Qfmesmbgeﬁlgn? OB pRd ktnlél‘:a#tiama't@f:iql R Sl ut{on port,
t0 be introduced roug he supply orifice is in the

EQBQE%?E. Qslal .ﬁi%dﬁefﬂge orifice/ Wi &he2SIPAL , Ghidle makes

pre invention Is rected to an epoxy resin
e8AR2ALbLEN preutaNiono i i¢uiancapsul ati ng _
nanufactureg by the nethod descri bed above. In this

case, it THeddRid ! oft (i phehepoon rebtéel &f a conventional
conmposition for sem conductor encapsul ating conpri ses
2poRkPOXesins icompo siltriiong fage senfimonduetspoygncapswlating,
and an inorganic filler. Further, the quantity of the
presgadbed maisrtenanye muchd as qemsferlasts the txesin
range of 70 to 97 wt % based on the total weight of the
composiition afhesding tam@ martaffedheoknepder Lasibeen
invention is directed to a sem cqonductor device

cazrzied Sudd i &h qase where the kneader is continuously

operated.

In the meantime, in recent years, semlconductor
packages are becoming increasingly thinner so that a
material for semiconductor encapsulating is also decreasing
in thickness in the package. The presence of the voids
makes it difficult to secure desired meoisture resistance
reliability and electric insulation properties. For this
reason, there has been a strong demand for a means for
removing volatile components to prevent the generation of

the voids.
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epoxy resin conposition for sem conductor

encapsul ati ng descri bed above. 15 BRI EF DESCRI PTI ON OF

TH8 DRAWNGS FIG 1 is a sectional side view of a

bi axi al kneader to be used in the present invention.
Description of Symbols 1: biaxial kneader (kneader).

20 10a: axi al nenber for conveying a kneaded materi al .

10b: axi al nenber for reversing a kneaded naterial .

11: i nnédhesforel,lan icrier W |sadivel avacti reemyen tibond l
kneadi ng region. 12: kneading section. 25 15: kneadi ng
propilems, 18t dsppny objectcef The giresemtgadrorértiian to-

6 18: suction hole. 20: blower (suction nmeans). 21:
providen apmedhot ofs maaufiac tiain o fans @RABH FRHn cpmpesition
hol e for neasuring quantity of sucked air. 30: shoot.
£ox: sppicendusdost eqwspsulading,t vy @hEiGh (g (VbR 1] gas can
pi pe. .41: straight part of the outside air_jintroducing
b sé.fiféeaﬂm&qécmrgﬁéawﬁwm&%r GubAnYEgn (9%

supply orifice. . .50: nenber, for discharge orifice. 60:
CBREPUPHE RS SRS CREFATIS R ded mmt or [ al . 15

SUMMARY OF THE INVENTION

The present invention is directed to a method of
manufacturing an epoxy resin composition for semiconductor
encapsulating by use of a kneader, the kneader being
provided with a suction hole on the downstream side of a
kneading region in a conveying directlon of the epoxy resin
composition, and being provided with a supply orifice and a
discharge orifice which are respectively disposed on the
upstream side and the downstream side in the conveying
direction of the epoxy resin composition, the method
comprising the step of kneading the epoxy resin composition
while discharging a volatile gas in the kneader out of the
kneader through the suction hole, and simultaneously
introducing outside air through the supply orifice and the
discharge orifice into the Kkneader.

In the present invention, it is preferred that a
gquantity of the gas to be discharged from the kneader is in
the range of 3 to 60 m°/h, and the quantity of the outslde
alr to be introduced through the supply orifice is in the

range of 0.1 to 2 m'/h.
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DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS A descri ption
wlll be nade with regard to the enbodi nents of the
present invention. The epoxy resin conposition for
sem conduct or encapsul ating of the present 20
i nvention contains an epoxy regin and a curing agent
for the epoxy resin. Preferably, the epoxy resin
conmposition for sem conductor encapsul ating further
cont ai NnSAfBthes’ gapeetl olfl ehel Ppriesent dhveniomgiofdtrected
coefficient of linear expansion. 25 First, the epoxy
tesan époky nesdni compesptisantornegenmticondwicitioxrbe
described. In the present invention, an epoxy resin
enrapsijatingswanafachurneflabyuthegmethedodescadined above.
coqgosition for sem conductor encapsul ati ng can be
Incthisxeaptesiss isuprefinrepdx fhassithe gPoFde regin
novol ac type _epoxy resin such as a phenol novol ac type
ePBRO=1E4PR, faR semhsoRrABSSPINERERREUIALIHG SoFRFlses an
resin, or. an epoxy.resin havin % tri phenyl net.hane

REL £

SREFE{ 521w BnCRSIAR BBBRFGF2Ed BroRCEIOF 2 v Gk =

(R uR R OB CRRERERE.! PBeCie BRI R B0R0  Hhcanic
' | LA, ' /

ERLFERCE BLoRISRN 16 pekellaniah Eheradigl 18 70 5o 57

hol™, 70
. h | .
dH8yeEguCon iy €aehacplsguionound BRMpRG ANy,

pr opi onak¢ghvdancReRzaadplde o0k npalgredetitdamidtion 1is

under the presence of an acid catal yst; diglycidyl

@ibectedchoas Befipbefiahcforlaehiizehencapsulbitedheidh the
S, or alkyl-substituted or non substituted bisphenol;

apoky| besént ypmpopdxionecfol; samiyondyetoanencypswHecbdng
resin; a glycidyl ester type epoxy resin obtained by
déscribedi abouk.a pol ybasic acid (e. g., phthalic acid
or dimer acid) and epichlorohydrin; a glycidyl 20

am ne type epoxy resin obtained by the reaction of

pol yam ne (e.g., dianinodighen | met hane or isocyanuric
aci d) and epi BRIFDBESCRIPBHOR % THE RRANINGEt of a

resin obtai ned by copol ycondensati on of

di cycl op&ACadiledd andesitdrmad sids gHEW o% pdiptigl kneader
resjn; an_epoxy.resin hayi a napht hal ene ring; an
EBO&FdP?%G EPO%HGtpEFsﬁnxagﬂFﬁB%inrkyl resin; a
trimet hybgls%ri__qg@ll%nt)&e% Jesin; a terpene
nodi fi ed"epoxy résin, ‘an-aliphatic epoxy resin _ g
pbt ai ned y % Q%10 QY (qg eefd'dglqo_nds W th peracid
such as peracetic am1§ ang a sul'fur atom containing

Xy regi.aql 2y HSREL P .
?ﬁgéon‘oi %a&nﬂ%?n%te\%g?ﬁf rrct%rﬂﬁg&@qurfﬁ{er, aséfl%%ﬁgl
€Hbt N0 ageilall Henta® SRAXFRYANE £ WrduliciD Miterial.
commonly used for nmanufacturing an epoxy resin
¢oRPOSI t iigmerORyadani conduct or encapsul ati ng can be
used. Exanples of such a curing agent include: a
npEel ac tipmernhald oresicwneitraaredide adhdansaling oezgion.
10 copol ycondensati on of phenols (e. g., phenol,
teesol, kneading section.

15: kneading region.
16: supply orifice.

17: discharge orifice.
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resorcin, catechol) bisphenol A, bisphenol F

phenyl phenol , or am nophenol) and/or naphthols (e.g.,
a- napht hol , ~naphthol) or di hydroxynapht hal ene) and a
conmpound havi ng an al dehyde group (e.g., formnal dehyde)
benzal dehyde, or 15 salicylaldghyde) under the
presence of an acid catalyst; Vafious pol yhydric
phenol conpounds such as tris(hydroxyphenyl)net hane or

flghydr oxghi-RAeRY hoia Phenol resin having a novol ac
structure containing a bi phenyl derivative and/or a

papht hal gnewder i(\saldti®n mean®l.ecul e; an 20 aral kyl
type phenol resin such as a phenol -aral kyl resin (e.
gl; a pheneltiemmpawed represented by the follow ng
general formula (l1): OH OH OH CH~~CHE CH2- ~--CH ~
22:... (skrpight parR A2 sudtdion piRe.epresents an

al kyl group having 1 to 4 carbon _ g _ atons and n
238:an i nheder foir Measuning) quantdiiv kdl scldd/lakmesi n
or a biphenyl -aral kyl resin; a dicycl opentadi ene type
pPenol nekepPic resin synthesized by copol ynerization
of phenol s and/or naphthols and cycl opentadi ene; a 5
dteycl opbrtiemegad ple SBRST0l resin such as a naphtho
novol ac resin;. a terpene nodified phenol resin; an

48 d anhpitFddes @l ARtraInhRiRE de, phthalic

B SBeRoRY BEEh A ST Y ALARIBS pipe.
L am nodi I L : |

fhice cupBis teb iR e B bdsf BRAAS SR iy

gpibspation of two or nore. It is preferred that the
curing agent is mxed with the epoxy resin so that the

59Li 0 Of pbh®eRUFRS allscPRPPe YrAUATd.N the epoxy resin
to the nunber of hydroxyl groups in the curing agent

6besS I N Lhelhe formdageirod1&.to 1. 3. The inorganic
filler to be used in the present invention is not
EEE t ed kheadeds patieiialane. Exanpl es of such an
inorganic filler include: fused silica powder;
crystalline silica powder; powder or spherical beads
of 20 alum na, zircon, calciumsilicate, calcium

car bonat e, DESICRIFT ION: I9Fd FHEa PREFERREN EBMEQD IMFNTH
nitride, beryllia, or zirconia; nonocrystalline fibers
of pot asdi descriptdon will ben magfehivddh Jiagaish to the
nitride, or alumna; and glass fibers. These inorganic
puppdimepsn BE GbedPIEAGRF dnVeRtdonconineaEROFYLraHiR

SoafEhiae HLSRE sl SRR A sen
IHEEREARR, goheRDE; AR ShExY" Rednorna fof Ny, aagnt For the
By, Bl SEARAAn| B Py B son o
EEEEEBBEL&ZQ Eﬂcﬁﬁﬂl‘ﬁiﬂg]{ %g&{tﬁ.fe‘?cf Wt 3% & ArPAn¥r§anic

ased on the tota t e composition In
ESIABroinh¥@rRSCoR 4 oke2dRg! 0¥S a2k fFRIiHE Jf Ainear
coefficient of linear expansion. Further, as

BRpAGEAbY.. the epoxy resin conposition of the present

i nvention may contain a curing accel erator.

Exanpl es Fafrsithe the ieppxac aalsdimiter benalse® in nilazptesent
10 conpounds such as 2-nmet hylim dazol e,

Infeditdonhyiildl dazdescrabedhyl - 4- net hyl i m dazol e,

2- phenyl i m dazol e, 2-phenyl -4net hyli m dazol e, and

2- hept adday the daesient tiavwendripmaniate eRampd FRELE (@eumonly
as triethylam ne, benzyl di met hyl am ne,

anet hyl benzyl di met hyl am ne,

2- (di nmet hyl am nonet hyl ) phenol , 15
2,4,6-tris(di nethyl am nonet hyl ) phenol, and 1,8
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di azabi cycl o(5, 4, 0) undecene-7; organonetal lic
conpounds such as zirconiumtetranethoxide, zirconium
t et rapropoxi de, tetraki s(acetyl acetonato)zirconi um
and tri(acetyl acetonato)al um num and organic

phosphi ne 20 conmpounds such as,tri phenyl phosphi ne,

tri met hyl phosphi ne, triethylbhgsbhine,

tri butyl phosphi ne, tri (pnethyl phenyl)phosphi ne, and
hbbanesy RAARYRLRRPIRG AR ePdkiyHeBANS conpdIGEHR Sor

the epoxy resin conposition of the present invention
FeMieefBackor Ehedpsdlatdny ¢an bebuved.es BManigkes of such
flame retardant include: bronm nated epoxy resins such

an bpominakednbinpiadel: A hywelapoxypecsptxyanrksin such as a
brom nat ed phenol novol ac type epoxy - 11 resins;
phenbianesofakcy tgpeorpoayr e=isds, lanomnticedresol novolac
pol ystyrene resins; brom nated pol yphenyl eneoxi de
E¥DENSPOKNt LeiSADnD OIS Pile #POXY, Igsdnddaydnshddi pheny!|

ether. Also, as for a non-hal ogen or non-antinmony

trapbepyilmethane skelstomos Whdchs 1s &n z#d product of
coated_with an inorgani ¢ conpound such as zi nc oxide
anBONOLRE FESNy Pﬁ’&%F‘é'ﬁdn béfua?n&&"aeetﬁ(ﬂn Wsin, a

hosphor co nd (e.q., phosphoric ester), a
RPPPaaeRDRsheRtRy CEo RSB o g+ RS o, Sgosol, wylenol,

| am deri Ve, | am e | .
RR A t1d S STy P BN AR e 1 (kg b PR 2 Shdy o

. . : . . vt ’

HERRERRRNC (.70, WedaMare hibginiont ), @
BB yaRORYRIBERRA o) Rt o RAMRRN e 110y T RS hfde

BeLpXi(de g.2i Forma1ddnhyded\C adetiildehyde, Zirtpihwigldshyde,
I'ron oxide, nolybdenumtrioxide, zinc nolybdate, or

fefraldeavidedi @ty lsalieplaeikideniidesredhd @resence of an
exanpl e. These flane retardants can be used singly or

agidodatadlyistn dldlyeidylnetheiMmezly avg bbkspleensbady,

the epoxy resin conposition 20 of the present

ibdwphienol Fay bdephenela Scouwst iakkwlgaubsiktnted or non-
epoxysi | ane, ami nosil ane, or nercaptosilane. Mreover,
subsdddsged) bisphensdey & el dsing APYFY tFrsin: a
present invention nmay contain various additives such

By droqaianedien ¢ YRfe RBOWY TRTM n@ AfAldil ester type epoxy

il -b d 25 st | ti t d [
o3 T PRV FERR. rAARF SRR 1R PGPS Srid, Fe- -
hialye Wil o AP D, SRR etdf & giveiany

t d i bed - ML XJ d
SRRt 45BNy e UG40013R e possanine
1 | . i i
A RS ey St o
%2%%%% 4 :n%rf hep P ¥5dd P dRIS¥ i ¥ 4 NE@sin obtained
t ets. xt I
b

escription w be made wth regard

Wy PEBAndéh S 15 b NiidfcIspeetddidwenan@nph&héls; a
1%s a schematic illustrati on which shows a secti ona

YifhetiEW 8fpel diony atekheaden dpéxwiresimnizaving a
enbodi nent of the kneader to 10 be used in the present
inapHthalene ring; an epoxidized product of a naphthol-
aralkyl resin; a trimethylolpropane type epoxy resin; a

terpene modified epoxy resin:; an aliphatic epoxy resin
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In the kneader to be used in the present invention, a
suction hole 18 is provided on the downstream si de of

a kneadi ng region 15 of the kneader in a conveying
direction of the kneaded material. Specifically, the
suction hole 18 15 is providedgn an inner wall 1la on

t he downstream si de of the kneadi ng region. As shown

in FIG 1, the suction hole 18 is preferably di sposed
igbidEhead by Wbt Bd£t Ddn t E b1EEInVBbhdd 1R1€H pBeacid such as
downstream side. 20 Further, as for axial nenbers in a
b egl s et idn Didtdeskbfateatomtcontpiringr egokipatresin.
an axi al nmenber 10a for conveying a side and an

Mitteere adpoxy 25 sy opad She 19%ed byingly neteinabombination of
kneaded material is provided on the upstream axia

fBtthedr Xrg or reversing the kneaded provided on the
downstream si de of the kneading That is, it is

pr ef er r ¥ HREr s has o%PH| thensBEing agentofiesyithe epoxy resin,
direction of the kneaded reversed to discharge the

B SN e 961 4 commonky  ysed B0 RappEREbREAng, ppj eROXY

17, J.s provided at ortipon adjacent to the_ axia

T Sppaortidh ior eenflonnhdten shfaprirdbigngan ve

0 treamside in_ the conveyi direcition, .that iLs

e PR Ss Je e 0 IR CRIERE' SHe2pd8l | bopovolac

r v N ' leis

U DU Yoo Ty TUBELINEE, 1 0B L0056 B =
m-yddhdéuéaff&@&gé pheds1d O(DEg NOt SR OB . ctBsbi®
present invention, the kneaded material neans a

G SrdR b1 | o1 Spetiol €8] b L£O&PRO%6L 1 PN phenylphenol,
conponents un-nelted in the kneader and the epoxy

reAs ianirEnsid 1 P ai®/ ¢ thapist kebades. ¢ D, thenkpReHbDy $-
section. It is also to be noted that the kneadi ng

megpbchalls, roaa g ey despepiaphitioa l dvee Y oamwd t 4 eetmpodardohaging an
supply orifice 15 16 in the conveying direction to the
wisiehgeie grupf (e he. di Sotmwabiehydé | ceeriZaldebirde, or
conveying direction, which is indicated by the arrow
ispldjaylaldefigdechainflery theyipresenge refhgani ackiGatalyst:
does not |imt a kneadi ng range, and neans contai ni ng
IR ons Aty hedrio phenob (campeyrds g¢ehafer wal |

11a on the downstream side (on the left side in

$AR A P%???#W o lgttoneriotsnry 5 (Rcahenol
SR PTG & ARV A G ST R +96 Fp DLphenyl
05 YA IPALET T L0l 1880 25100 L1\ PLESE Ly cune
}nvental on s i yac?é? %jée’&ff He a?# en%?rb%r ‘Ibﬁ"“ €: an
EE R MR IR L TatdA A eeur

R T, il s Tl e s B A A

@éﬂgyaiffafﬁﬁigmfyppn the axial nmenbers 10a and 10b
and the i nner wal 11, and the blower 20 which is a
sucti on nmeans connected to the suction 5 hole 18

proHﬁed on the downstreaﬁﬁl de of the kneadi ng OH

C]{z@—CHz cnz—@—cuz = weer (1)
R R R

wherein R represents an alkyl group having 1 to 4 carbon
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region in the conveying direction of the kneaded
material. Further, the supply orifice 16 and the
di scharge orifice 17 are respectively disposed on the
upstream si de and the downstream side in the conveying
direction of the kneaded 10 material. The supply
orifice 16 of the kneader is pPOVIded with a shoot 30
whi ch serves as a gui de for supplylng tha epoxy resin

GG ] d:prh W%@e Z’tf é]ﬁ e?r P4 ﬁﬁpﬂﬁhbi aralkyl

connected to a botton1e oof 30 via

SO ¥ d rﬁﬁﬁ&?yi%aﬁbﬂlmﬁesﬂw tQ%icﬁBl@ﬁéﬁtﬂﬂiene type
air introducing pipe 40 is attached to the bottom end
Pheiiol Moo . rdditn sévipEhesiied el copelpuesidatibn of

i ntroducing pipe 40 is not particularly limted. That
iphentas Wred/ & mhplethels tavdrcydehepen tadbénen af

entry of foreign substances, such as setting of a
fddayeldpesttadiems type (phenclayesin weech oagsadsaphthol

si de opening and supply orifice side opening of the
tigradiat gfesire: autberpeng rmodifted phenel peeqdn: oan acid
setting of a filter in the tip end of the 25 outside
Anhyanidsi Iy 37 grakoic anlwded &y oPhtlh%UchaehadFadE- or
di rect |n a downwar d rectlon can beglaken

Jramel Litls Anh¥Aride; AR 2 R at@a%ﬂﬁdsth as

AR Sr}f’%}“ﬁsﬁwﬁm sefidesehonyindRéele 0ot e
kdgta?@% ofipifin ,gjpsv.iaggé.gihggprega%é GuBgh " £40hEh dgag phhfisea

I 5 S
%nrg%tl on conponena?ﬁ'sup y% ‘?r{‘ac Iéﬁg TEE 18 preferred
GHh%Cﬂ‘afl-&? Alt{d g Cadent S19 A% EE it h Nt iRe "BBERY f:lgéin so that

di scharge orifite 50 1n which cooling water is
fiHe RfeMMRNtdH Oc 1 RGNS £ o SBi KT tRe. epoxy resin
Further, sheet formng rolls 60 tor rolling the 10

e adiadd diws T abf GoydFSx Pl oyi6lesls | In pth&i suk¥ngoagbat lies in
di scharge orifice 17, if desired. In the kneader 1,
tihee kreaagk ngE sectitm 123is forned by providing the

inner wall il around the axial menbers 10a and 10b.

For the plheotmonganischiiliiengta bel usetleipathenprésent
t he kneadi ng section 12 out of the kneader, the bl ower
Anventtilwucts o hrebinl ted pto\arEdspecifitc denAst r Bxamples of

side of the kneadin gi on 1§€§;homm bg the arrow i_n
mush Bn e#nqmark#féa%%}l% inpledey ciusgd sidicpoRoyaer:

t he kneaded mat eri al Pref erably, such we ﬁo i.S

AR e Tt oeieny Rerdencer & exi%R) fRaad of
d surface, on the d stre e of i f kneader .

ARG SiREen e erbelvn sLGets ) satatmoSathRnaLe

Eﬁ{ ééﬂnl r64 Cha eadervﬁ%rou grbﬂ %Eﬁrk gadbggyllia'

sec Ion ou e Suctl on ore

U
b, P U S el ik OELSLLS 3 cane,
adf11d8:P ddb ki€ ads PPl S6¢ A PPridd OUsH £i]ﬁm§HHP|h¥nd glass

orifice and the -16 discharge’ orifice of

knesskes . QHssdeimbrgasial £0116Fs OfakcHet 150898182y or 1in
supply orifice intermttently due to the change of the
idemisien Of 1 s eo K nEddledr Wbré hi sFatrtker|tassfpreanr indrganic
that the quantity of 5 sucked air out of the kneader

ifSlller eavimgea of lame er&Oandant efifiectt saliomdnumi hydroxide,
i ntroduced so that the quantity of outside air to be
imegroeiiwn hpdoehde heox uphhy berateccanebei mpatipned, and
referred to as the sir quantity at the supply orifice)
isinthe range of 0.1 to 2 m/h. Mre preferably,
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10 the quantity of sucked air is in the range of 6 to
30 M/h, and the air quantity at the supply orifice is
in the range of 0.25 to 1.2 nB/h. If the quantity of
sucked air is less than 3 m/h or the air quantity at
the supply orifice is less thg- 0.1 m/h, thereis a
tendency that the effect of 15 educing the quantity
of the voids or the frequency of occurrence of trouble

thay EBR '6&%@%31 %@[1?25&&%8%&61%4&%1? It PSR Nhore .

rolTs is | owered. ot her hand, even if the
gHavhi kY regagdckad s’ teXpREGDtRd HHat Ahd Rfuditity of the
quantity at the supply orifice exceeds 2 mi/h, there
fifopganfcdifiiideente be aiked ilecpaeferdablyhery tsckT nots,
of such a large quantity of air is not preferable
borauprefeeablys 88 [os9iSbmititt,y balsetid amottthey ttotrmiblwelight of
such as cl ogging of the suction hole 18 due to
theecompesdtidonodnoteams. oiffe hygroscaplantpnopesting kand

air means the quantity 25 of air to be sucked through
iawezdngi of Roceefficigat: wf dilneframxpapsdion he

supply orifice neans the quantity of air to be

i nt r oduc ERTHRCF g RS W@camrgmor%q &PORY I¥in,ceppesition

éﬁ%gpf’it 5—;51'555&2 1{1%@3&%?"3:&#&?533' A0 fy P ARG Tator
8 2 . .

BB Sar b eBe eurdhan doqeineAty T ARt g, it azole

| d h i ¢ .

LBRbBAHAS | sdhe U8 S npt kil a1 ) 2 Lo Shiazole,

ﬁoatﬁﬁr—fﬁ!—ﬁhtﬁgu&h&a%wex %L’gﬁlteg@ﬂ%ifﬂof&amﬁﬂ%l-4-

the quantity of sucked air an alr quantity at

RERAYY 1R 0RZ68 3" QnaP2SHept ade dyi9 nfidd WM d)0 tE¥ ¥ Riry Aamine

hol e"42 for neasuring the air quantity at the 10

ebfpbinas Gued s Reuedhiylaminle, Ait@iz i imethylfantite, a-

outside air introducing pipe 40, and an air velocity

nethpdbeakzgldimethydamined 2y (@imethiylaniidiomefitayl ) dienol,

nmeasured air velocity is nultiplied by a

21, ds §-ted i drime thydamdhomed hgult)phemadi r ansd rlodrci ng

pipe 40 to determne the air 15 quantity at the supply

dlazabd cyrdet(Se b andecesies 723 ongananehal s (¢ampounds such

guantity of sucked air is bored in a straight part 22

86 zizgenium pefaamethoxddgn FHiropmiawm thetrzanraopaxide.
t he above anenoneter. Then, the neasured air

b
§§F§Gkﬂ§(?§eﬁNﬂFFﬁFP@GtR)ﬁTFQQHiﬁgb-§ﬁE§ional areafof
20 ti [ 21 t { ' { tit

tEikagetiiacaonate ) atuniotiy, e arannid Phasah e

BB, L SRS AR e
C | ' i di f

EETREh IR sinid; FrariiFaoibrh e M U

AEFRTRRALAYIIHHIG ARG H2 GlordUpHny OHRfodith e

amdity o | oyed.

relative 40% or lower 1S enp

Further, miftHdidie @ 1OWSARROHN! the Xy BeSEn

i ntroduced through the outside air introducing pipe 40
tepblad tAehPRFe thle Predenitatinvntdlcd inldy ajdrmtatas dausihame
as possible. In the present invention, by introducing
tetardeanai.r Bxampilieisvelfy thel ldne kededetamotimrilyde

t hrough the discharge orifice 17 but also through the
breningted epexyutreisiasaisudntasodusiminaliet bisplienol A type
supply orifice 16 while kneadi ng, the saturation of
epoxyorsisins gad daemdnatege bphenwle ioiplac type epoxXy
vol atilization can be pronoted. Therefore, the

quantity of
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10 a volatile conponents remai ning in the kneaded
material is significantly decreased so that the
quantity of a volatile gas to be di scharged through
the discharge orifice is also decreased. As a result,
it is possible to prevent a phenonenon that a |iquid
generated by the Ilquefactlcn1%ﬁ 715 volatile gas
adheres to the sheet formng rolls is prevented. That

-8s1hl¢ \S%Eﬁin%%hegbl?gée Ur c]:‘eo &%@%ﬂer@faﬁim

sem conduct or packade ed. Fu

Bbiﬁ?@%?kgﬂeogreéqli‘;%s' D onfinate A RS EHY 1k Hbt g resins.
sheet formng rol

I's increases the reliability of the
kae2dBiromdDiEpRendA2ASr and FRdatbriddiigienyesetier. Also,
invention is not particularly limted as long as it
asn fisire ad nah -Hadvygene virn noHetiincny fflanke feimcdaib) red
encapsul ating and can be provided with a suction
pbasphoTer, efrede pha siphosmsc @apahed orddih Iarealds:lrgumlida ecompound
used by providing a suction 25 neans. Preferably,
surhi asogdnknoxdde andna dhegmosetdiing mesin ssthiWea%dphenol
with a drum body, such as a uni axial kneader or a
Eegitnal akpbagehoryisy sogponnd d gpesemhosphomic eester), a
invention. In particular, anDng t hese kneaders, a
B#&%Papnkﬁeaaé#wgpmd/ (Bdtt i ﬁ‘e(]é“}?é“b-f a melamine

ﬁeagdwa%#é'e'%'n%'&en 'b Pl o e Sﬁﬁ%mgw@m
KURI
RBSERS 2, TR ARe Fide) d Haiie ddha WWE¥ative or an
1
gL5eSRAS S o i NS
Reg hwu§e%' %foﬁs n (e d<. eRTopRRPH£Md Y, &r a

uction neans a capability of sucking a

EB}n?Uulna Q:%%t'a&nti‘?l% I&n %@i@'ll@.tc &0 it Qe Pr & dBuminum

preferable. For exanple, | ower or a vacuum punp
aQEFekdGe!, | aghaisiam warb:éﬂw,s eins dutide 2 Slitd | ¥Pannate,
nmeans. Anong them a blower (e. g., 'HSB Model"

adncf dorated HyrodHOM deENflo 3B dLYm i tsrpsefde abztnasmolybdate,
t he suction neans since a bl ower can suck a |arge

qradiicyy lopeatadenydndarcsr) wiarh be mentionad: i Hor example.
nmeans such as a vacuum Punp. The above suction neans

Thegies fdome wied amdandisc idam b2 wd @ lnagly mon\incerrplination
a predeterm ned position of the kneader. Here, the

gfcttWon oFomeries provi ded on the downstream side of the
kneadi ng regi on of the kneader in the conve

in
d|rectlo#@ﬁBQW%FkﬁEhﬂﬁfqﬁﬂQﬁYfﬂ h?ﬂ#?ﬁ%ﬁl%?ﬁgntﬁgmp051ti°n
8% on_hol e in _such manner, it possi bl

fi

R eaafsawg’et ot qontadh fcouplingd agent such
k d Pr.ef bl d
25 ERGISALROE o Ziﬁxm‘écﬁ o Akt o fando] |0
as shown g é%r -ag M Wﬂﬁg%ﬁﬂﬁi%nrégfﬁ tOfiposition

kneaded naterla ‘does n suction
B@l%ﬁsmﬂyéyﬂhﬁ“ﬂﬂﬂghfﬁbﬁIﬁﬁf”éﬁﬁ¥ﬁid'Uﬁ¥16d§1ééﬂiﬁ&ves such
provi de an epoxy resin conposition for sem conductor

Q3C AP He 131G P Rigainted D¥ediar 1R Wit i 1Ei denle -based

accor di ng
stress relaxation agent, and an ion trap agent.

A manufacturing method of the epoxy resin

composition of the present invention comprises the steps of
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5 to the present invention. Preferably, there is
provi ded an epoxy resin conposition for sem conductor
encapsul ating containing the inorganic filler in an
amount of 70 wt % or nore but 97 wt% or | ess based on
the total weight of the conpogj ion. Mreover, the
epoxy resin conposition for %ém conduct or

encapsul ating obtained by the manufacturing nethod

ﬁi&ﬁ&ﬂh?gFEth*&%rﬁnﬂ.ﬁ%%”"aﬂoﬁ\ﬁQ%t 03" dompdfetitL s idescribed
and hence, still another aspect of the

aba&entahavgﬁbLmnxu&gtanﬂr@&bd&n%aaﬂngxmﬂhuadgss&nype
encapsul ated with the epoxy resin conposition for
Resadongucher miktanreapyukakcader , Suelldenry direddnicaded
devices of the invention include, for exanple) resin
natepialat cogltinge Dﬁlyecuzaﬂthhe(@mﬂlddﬂShﬂﬁt and then,
package), PLCC (plastic |eaded chip carrier),
ifundcebgaryacfaymingsthe( pudvierdzed n@t;mlaab e‘l)ntcscnablets .
(small 20 outline J-1ead package), TSOP (thin smal

outline Pextagd® depgmintdem ke Jmadm k) regard to a

roduced by fixing an el enment such as sen1conduc r
gﬂ?ﬁds‘n’ 50i BSduﬁPgﬁé—n( RIS Fic! 1 15 a

amssiﬁﬁ L lssRartdon “ATR ABovne A % t1" i1 view of
ﬁ%ﬁﬁg %,t ﬁg ﬁgg‘ g %%Qng.%ao%r %mb%cﬁXn tl{ta%sif Yhe kneader to

n COﬁpOSItIOﬂ

?%”ngadgﬁtQﬁeegg%giafaahggf%gohﬂe i nvention; TCP

ape carrier erein a senlconductor

chip | eagpbapdequlfe @ AR Gldd Sin e P¥EPSHE diRfention,

with the epoxy resin conmposition for sem conductor

&nsaewbﬁt hBdeOfist A8 ipreRRlded onCPBe @UwhstiTdMiR shde of a
wherein a sem conductor chip connected by wire 5
kaedingg teiglothils bENdheg kieadeiolidea Icomvey ity direction
formed on a circuit board or glass was encapsul at ed
vEt bhehknep@ed matietriadrpoSpeicdf lfoal 1yenmtheduxttkon hole 18
encapsul ati ng of the invention; a sem conductor device
dscpravi@ed (ohiap dmngrass)llhdvdiangna e doinstreamtstide of
t hereon; hybrid I C wherein 10 an active el enent such
dheskneaddndcregioni.p, transistor, diode, thyristor
etc. and/or a passive el enent such as capacitor,
resi stan®é &havendln &3g. kﬂ(ﬁhe(ﬁﬂﬁﬁiﬁQnPQ$ew}§eis preferably
bondi ng,_ flip_chip bondin a solder etc. re
fiaﬁaeaeénia Erecend BURIAtS of 206 AMRSTR Lﬂviﬂe%“ the
%he epo %8%5 resin conp03|t|on for sem conduct or
Uﬁﬁ GrAM f the Invention; BGA (ball grid array)

P or pocEREanis 2 ad et 4 ﬁéﬂiterm A {2 Modiing section
@gem“kh aQaP Tedyle pg%téa T tat}?wng%élﬁn%r 10a for

Seém conduct’of chip bunplng or wre 20

EBn@eWLFﬁ RojRd gy H&%éﬂaqr RS §rMidd & Biel

encapsul ating the sem conductor-installed side wt

5HAeCAANY aht Bk 200 efbdr DY GFors YEveEX i dthe kneaded
encapsul ating of the invention; CSP (chip size

pateadall, 1MCRroWilded & pth%dw;@tnﬁm 2del hef nidsé kneading
general nethod of encapsul ating a sem conduct or device
wegliohhd 5eposthatedisn danyiesipdediermed diicapstheatarxtabfmember
the invention is | ow pressure transfer

10b, by which the conveying direction of the kneaded

material is reversed to discharge the kneaded material
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- 22 nolding, but injection nolding, conpression

nol ding etc. can al so be nentioned. Exanples 5

Her ei nbel ow, the present invention will be concretely
described wth reference to exanples and a conparative
exanple. It goes w thout sayiﬁg t hat the present
invention is not limted to t fol |l owi ng exanpl es.
(Exanples 1 to 4 and Conparative Exanple) 10 (1)

YRR A I IR d:196f {b & OIPOSi 4 | PRov@ed Ot 04 Ertion

conponents were mxed: 4.3 parts by wei ght of a

dd it tHo fthe Rdal GfenbdiBI0H afdtr €ondyy dngathEpRigaded
Resin Co., Ltd. under the trade name of "YX-4000H )
nazbermiglaorephe Gdmpnstatem sfdd Ofn arhle acdveylhgndirection,
poi nt of 106C, 0.8 part by weight of a bisphenol A

tthate dwr.omimadttes dpmetrem rsbdantef nihey dBsehssge orifice 17
brom ne and havi ng an epoxy equivalent of 75 and a
ofofthenikneasdsme of 80C (nmanufactured by Sunitowo

Chem cal Co., Ltd. under the trade nane of ESB 2

400T"), Eumthermerey thehecbion Bﬁ%ﬁo#snBFSfﬁEaPé& n
(nanufactured hy. Mei wa_ Pl astic Ind stries, Ltd. under

R aTtate Y Hrower 129 ?Fa\ﬁnﬁ’l% H tBEHAG - poi nt of

000 0 8L PLRAR, 415 UL RFRE R S
AR R enfﬂ'a{fgtﬂeg&e& étemfr\ﬁeéné PEChLhEral term
of the epoxy resin composition components un-melted in the
kneader and the epoxy resin composition melted and kneaded
in the kneading section.

It is also to be noted that the kneading region 15
means a region from the downstream side of a supply orifice
16 in the conveying direction to the upstream side of the
discharge orifice 17 in the conveying direction, which is
indicated by the arrow in FIG. 1. The kneading reglon, the
range in FIG. 1., does not limit a kneading range, and means
contalining the kneading section 12.

Further, the inner wall l1lla on the downstream side
(on the left side in FIG. 1) of the kneading region refers
to a semi-cylindrical part of the inner wall 11, which
contains the end surface on the downstream side.

As shown in FIG. 1, the biaxial kneader 1 to be used
in the present invention is mainly comprised of the axlal
member 10a for conveying the kneaded material and the axial

member 10b for reversing the kneaded material, the inner
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of 3.8 ne/g, - 23 0.3 part by weight of antinony
trioxide, 0.2 part by weight of nontanic acid ester
(manufactured by Cariant K K. ), 0.2 part by weight of
carbon bl ack (manufactured by 5 M tsubishi Chem ca

Cor poration under the trade age of MAI00"), and 0.5
part by wei ght of yglycidoxyBH pyl tri met hoxysi |l ane
(apoxysil ane coupling agent). The m xture was

wah§- 'i'iei':%;%%h%y ;?**"’3{?? e BAGMafembiid ek neadieton, the

using a axi al kne r in a manner described in the
kheblaWa" & et P 120 &M IHAN £ ROEpARS | Fo 160D Asd thden | thie

sem conduct or encapsul ating. (2) Kneading Test A
alkiaadmefibleest 10aS ahdl 1020 and tie Mhridie waAXKi Bl , ldnd the
kneader equi pped with suction nmeans as shown in FlIG
blowket Boamplieh Lst @ sucthiemindans cumeciateto viklhé esuction
carrying out suction, and on the other hand, in
h6d.ep 418a pros iBeaiwine )t hieh dlawnatureamaside caft cthe kreading
carrying out the suction. It was observed whet her or
regioa Hingqtihe sromevdasddireatinrefaktthm kreaded pategial.
gas dropped onto sheet formng rolls, and adhesion
Furghisres the =whdve sidd And the, ALFchargey aFhfice 17

rolls were counted. In additiqQn, there were al uat ed

aFSi &e SRS AR dgiéw&%ﬂded:"q k: IR SR yHigaad fhe

mat eri al i nt ckages. 25 The guant.i 0 C '

Frpdtirean FRhan e cve i iadiol GETEEE Arbadea
asured in the follow ng manner. A hole 42 for

#€i§§$ﬁ ig the air quantity at the supply orifice -

24 was Qo %%élgoc%%{ L80! 1926¢ Of‘l#neﬂ Oknégagk! §508rabided

i ntroduci ng pl I aneter: of the supply

wAtH Lentbt A LA 'selfidy @igiide NEbe dppRFing the

neasured by an anenoneter for very |low velocitles

Syl oS¢ Jofipds EALH ASpicite s Si b aclhs | supplycorifice
echnol ogy LIcL%. Then, the neasured air velocity was

18ulitd RidiRtbdbed® 6 o6 Iectomnaid 3o Hf théeshotti 38 wia

i ntroducing pipe 40 to determne the air quantity at

sdievwsimt Vtios i Tilee. (fak tsteowm)y e, Futither 23ahoputside air
measuring the quantity of sucked 10 air was bored in a

istrmidyitinmmine 40 tsattached to)the bottemi eRdpspect the

21, and an air velocity was neasured by the above

shomtbnet er. Then, the neasured air velocity was

mul tiplied by the cross-sectional arei of the s%ction1
pi pe 21 The (@hapei 98 fpEmqeinthe oufsifexadroiptrequcing

ke R e SSSUELSRALRYPL 52, VBY, LT 957, Bpadlces

B N e St
|ating. .F [ kdSho e

e

ngfcfstl?éz)g “%?Hﬁ&;( "‘%t ophdeds i nt paFBpeatkguanacaapphyvordfice

mm under conditTons of 180C and 6.9
Mfe ihg §ﬁr£ﬁ€et9fn &RaNogf thBeoibbdad Raekageroducing

was o served t rough a stereoscoplp m croscope to

SERET §b NeoR settongfothe patkegesni thehtdp end of the
outside air introducing pipe 40, or bending of the tip end
to direct in a downward direction can be taken. The outside

air introducing pipe 40 may be attached at a position shown
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25 pinhole having a dianeter of 0.1 nmm or nore but
|l ess than 0.5 mm was i ncluded. Test conditions and
test results are shown in Table - 25 1. Table 1
Quantity of Alr quantityPresence orsucked airat
suppl yabsence of(n1/h)oriftpgj _

(mM/h)liquefacti onExanpl e 130."15Absent Exanpl e

260. 25Absent Exanpl e 3301. 2Absent Exanpl e

146@248h3enbGANRAT alayv @llene e elterisda sy ddftfon in the
(Conti nued) Nunber of Nunber ofoccurredQuantity

s0boleooridF iedkt oFulthes kiiedstaicidoat any position on the
hol e( nunber/ton) (ppm (nunber/ton) Exanpl e
upetan0clddebodnmihe 2otZom @& GExafplthe shoot, as long as
30. 033000. OExanpl e
120 is2attachedowpartie dovne 130D alds ofs am axtilgt caf 1a
to 4, it was confirnmed that volatile gas in the
rrrdadeompogitdon compropeats SWPrRdENg MAdiinee voi ds

was significantly decreased. Furthernore, i s, al so

conf i r medre ks Qﬁnﬁﬁﬁf¥ﬁet}%a*ﬁxﬂﬁ?¥iﬂ?$d%@?%saoTember
230 b 0cBE, SRP . o 5 R R Mty o zor
PERIEAIEY ATERIEH SF dret SR mateptR 0T | L0 N

Fur t nor Bttt sl ERIE R HENE () Hor rolling the

kﬂgghﬁﬁ.gﬁtgﬁaag%%%bl Yrdhiaed 88 Fr Uiy Otd Sthe

occurre As descri bed above, according to the

dleBAHgel BEaHIcAN.17 t 1ifS qumisidd e to decrease the
quantity of the voi ds generated in nolding the

seni condyf ttie NardaRlnsS,1 Anthe kiskidingrsedton 12 is formed
reliability of the sem conductor device can

by providing the inner wall 11 around the axial members 10a
and 10b. For the purpose of discharging a volatile gas in
the kneading section 12 out of the kneader, the blower 20 as
a suction means 1s provided on the downstream side of the
kneading region 15 (shown by the arrow in FIG. 1) of the
kneader in the conveying direction of the kneaded material.
Preferably, such a ﬁlower 20 is provided via the suction
hole 18 disposed in the end surface on the downstream side
of the kneader.

With such a structure, it is possible to knead while
efficiently discharging a volatile gas in the kneading
section out of the kneader through the suction hole 18 by
actuating the suction means. Such operation is carried out

Simultaneously while introducing outside air into the

kneading section through the supply orifice and the
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5 al so be inproved. Therefore, the high quality epoxy
resin conposition for sem conductor encapsul ating can
be manufactured with a high productivity. (3)

Conti nuous Operation Test A continuous operation test
of the kneader was 10 carri_ed][%u_t for confirmng
reliability and stability as e kneader to be used in
the present invention. As a result, it was possible to

d9@RhiaFel Drl fARY Y€ tHE Ml . Urskd1ud et Preseaiso

i nvention for 80 hours or |onger under all of the

1693 dduceds thi Jugh RIS supfly ofifiderintermiteeibly due to
quantity of the voids, which were generated in a resin

theehanigeo wfoltiha Natkide e tthw dmdadeaper ating t he

kneader for 120 hours under the conditions of Exanples

1 to 4, AMashemlumed ih ihpoafermedrthatsthesauahtdty of
above. As a result, good results were obtained

syickieldaelly omtt lnf ttdwy kreadesyliss dof thenpange 10f o3 4to 60
herefore, according to the resin conposition for

ﬂgém canduenspigecadnt ipndatrediced: sgadhadntihe@pantity of

resin conmposition for sem conductor. 25 obtained angd_in
oxd&ideo @ imh & o hehidntnadusad) thapigh t %rs‘fmf%p%’igfice
ncapsuyl ating in the at th 00d, epox apsyl gtin
Eribelp ol nehemahd am R S R TTEE Eh o fhe "uppay
t present . nyention s t -+ 27, limite t;n?e
oé{a%ﬂﬁe?s%ﬁegﬂi S0 Hi . hoe'rleftoorzez, 'Jé/ dﬂﬁi a%éaﬁ% ferably,
e L t L 3¥¥ 3 to 30 m’/h,
R SRR, R YR My O °F Oip TP} BES to 30w/
¢ 4l t SN tsupP B dPE 1854 "E€ $hethe range
@%;&%ﬁ%ifs%%%n%{ftﬁ! on vﬁwi ch’enables a volatile I
09 125 B of fd GIPgRL! Y 1¢ AR ta4eN of GRicke il oS less
of continuous operation, the quantity of the volatile
HAP A GTYE bemthel Adr Quiahtity lateated sppdy rasifice is
conposition is significantly decreased, thereby
ey aamm @ tlhan’hgntthiereofist lae temldeindye thaet ttheheeffect of
di scharged through a discharge orifice. As a result,
reducimp sdid| gnart prevehtthe pretdsreonnthe sfrequengydof
produced by the |iquefaction of the volatile gas
carthrzance afhctxhdste 1thdbrihadkrended mateeialcadhpges to
epoxy resin conposition for sem conductor
the ghestfoging grekhapl esteveredant 92 ythe obhet hgnd. even
be decreased at the tine_of encapsulatj f
1% AN HAR OF AR CICRE L Farrterts &0 Wi it 9F gihe air

uraon uf%}'t Valxig y1ihe2 Osup'ﬁljzg 8or:!.f:l,cc;-. exceeds 2 m’/h, there is no

difference in effectiveness. Further, sucking of such a
large quantity of air is not preferable because there 1is a
possibility that another trouble such as clogging of the
suction hole 18 due to excessive suctlon occurs.

Here, the quantity of sucked air means the guantity
of air to be sucked through the suction hole 18, and the air
quantity at the supply orifice means the guantity of air to

be introduced through the supply orifice 16. For example,
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WHAT IS CLAIMED I S: 1. A nmethod of manufacturing an
epoxy resin conposition for sem conductor

encapsul ating by use of a 5 kneader provided with a
suction hole on the downstream side of a kneading
region in a conveying direq;ggp of the epoxy resin
conmposition, and being provided with a supply orifice
and a discharge orifice respectively disposed on the

1MpFIGeam,sitde %ﬂﬂlﬂ:}dwsddcﬁéﬂﬂ Hie meand kO NyExh Pty of
10 direction of the epoxy resin conposition, the

gaet hed beod@ischiaigied thrdwih dhenarst 1vh thel€pDaYby blower
resin conmposition, while discharging a volatile gas in

20he ahde atver adut quiantiek edaddre tsuppigh dikf beetmesnms the
hol e, and sinmultaneously 15 introducing outside air to
quastildyaedr aidlr dugibe Hatagdiced tibrowghml stealght part 41
di scharge orifice. 2. The method of manufacturing the
ofpéhe eratisddeoigsitintgiedusiing Hipgndttraving a dlameter of
encapsulatlng according.to 20 claim 1, wherein a

SquBtiti £PTorXemPl5ds Ao FURHF AILEIM Y4e kneader

e o S Sl b e (5 AL o ne wao
qglr' flg"%seﬁsc 315} e rpﬁygﬁ %gérﬁrgeoz n / N, e£51n the following
mﬁﬁﬁﬂ%sﬁ' %ﬁb%%”%“%%? feihub %ﬁéﬁ FEEE Yot Oene

si:g%?ieg&c%‘ﬂ%ﬁﬂ HoeP s & 'sqﬂ:a&fgclﬂf Padiok L1 Gl fﬁé’ outside
g an epoxy
air introducing pipe 40, and an air velocity at the hole 42
1s measured by an anemometer. Then, the measured air
velocity is multiplied by a cross-sectional area of the
outside air introducing pipe 40 to determine the air
gquantity at the supply orifice. Furthermore, a hole 23 for
measuring the quantity of sucked air is bored in a straight
part 22 of a suction pipe 21, and an ailr velocity is
measured by the above anemometer. Then, the measured air
velocity is multiplied by the cross-sectional area of the
suction pipe 21 to determine the quantity of sucked air.
Outside air is not particularly limited, and an
atmosphere in which operators can normally work can be
employed. Preferably, an atmosphere having a temperature of
30°C or lower and a relative humidity of 60% or lower is
employed, and more preferably, an atmosphere having a

temperature of 20°C or lower and a relative humidity of 40%

or lower is employed. Further, air having a low dew point
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resin, a curing agent for the epoxy resin, and an
inorganic 5 filler. 5. The epoxy resin conposition for
sem conductor encapsul ating according to claim 4,
wherein the quantity of the inorganic filler to be

m xed is in the range of 70 tg 97 10 wt % based on the
total weight of the conpositi %."6. A seni conduct or
devi ce encapsul ated with the epoxy resin conposition

nfa?f b MAGHHISR AR Bld Bhaetdd W {PtAOullRg pipe
of clains 3 to 5. 15
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10| | ! gc6, voA0% | & ()-!gc6, VIOLOIR () -|i*: 109& ()-! IvIdo

i¥&enkion!. XV RO YR rith cu A0 %@nong thes#kneaders, a biaxial
10[ | 1gC6, vodl 109a& () - | 10%& () - S3" 1006& () - Y

kaéQtEeE () PRUFerEblyl Udedl Qir Xem-HbE Ift¢dwctpon efficiency.
10%1& () - L¥10%l&' () -
sf;ggm%ghfgg?%d&s( Yookt & 11y |dvEiih®Xe - GRoil/NGD| fory an
ex@pde( pf/ GbeYdiepder,l OKRE Knelded¥d sgnuiactured by
109%68&' () - %0} *?YNCD| | ! g9$10%&' () -, WMOW&' () -°
KUBTMQTO). - Litd$ 10N be mentioned.

The suction means 20 to be used in the present
invention is not limited to any specific one as long as it
can discharge a volatile gas in the kneading section out of
the kneader. Specifically, a suction means which has a
capability of sucking a volatile gas in the kneader at 60
m’/h or more is preferable. For example, a blower or a
vacuum pump commerclally available can be used as such a
suction means. Among them, a blower (e.g., "HSB Model”
manufactured by SHOWA DENKI CO LTD) is preferable as the
suction means since a blower can suck a large quantity of
air as compared with a vacuum suction means such as a vacuum
pump.

The above suction means is disposed via the suction
hole 18 provided at a predetermined position of the kneader.
Here, the suction hole is provided on the downstream side of
the kneading region of the kneader in the conveying
direction of the kneaded material. By providing the suction
hole in such a manner, it is possible to efficiently
discharge a volatile gas out of the kneader. Preferably,
the suction hole is provided in an end surface on the
downstream side of the kneader as shown in FIG. 1. This 1is

advantageous in that the kneaded material does not reach the
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enSh¥861a¥éng oS-'taQ.%Ie@/%y()th% mhrfifacti¥idd mdthod according
10! 3#109%&' () - n3#10%& () -

tg3the%fresentSYHRHE ioh.!  PrER¥abi+«,) there 1s provided an
1 40P, /T XVWS109%& () - 940918 () -! J9L09& () - p310%l& () - p
ebp8Y0tesdn( compotddion FHaHAEMIELRAUOY it shIKting
10qq! g. Wb10%q& ()- ! X. VB10%& () - $294.0%& () - ! I$SZ% 0%
centpingagodbe( lnoz@anic( £ijlled?in an amount of 70 wt% or
10! X9$109& é P#10%GR ()-p! " #109%' () - pf S$LO%E () -
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composition. Moreover, the epoXy resin composition for
semiconductor encapsulating obtained by the manufacturing
method according to the present inventlon is excellent in
moldability, and hence, still another aspect of the present
invention is to provide a semiconductor device encapsulated
with the epoxy resin composition for semiconductor
encapsulating.

Such semiconductor devices of the invention include,
for example, resin encapsulating type IC such as DIP (dual
inline package), PLCC (plastic leaded chip carrier), QFP
(quad flat package), SOP (small outline package), SOJ (small
outline J-lead package), TSOP (thin small outline package},
TQFP (thin quad flat package) etc., produced by fixing an
element such as semiconductor chip on a lead frame (island
tab), connecting a terminal (e.g. a bonding pad) of the
element to the lead by wire bonding or bumping, and then
encapsulating the semiconductor chip by transfer molding
with the epoxy resin composition for semiconductor

encapsulating of the invention:; TCP (tape carrier package)
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10QQ 10QQ gVWoA 0%UQQE () - ! QVMRA 0%Q8! () - ! gVWRA 0%, () -
1nR2y 3344z X9P: |
109V$1094.&' () -! QV$10%&' () -$10%&' ()-! X$10%&' () -! >p#10%
Wlfg&';?g'h- ¥ semiQUatictorY chapb ANad BEdadd Mritd 00 \Wd P8 carrier
wat! $hEapNA 1A el QL% Xhie( )epuxyd AR domyid itk DMD VRO X )
- DQ7X7: 8y88a991?M !
s&fIE0uRuE) olry HhEHE sil-atHeeR of) -thie0 Zaiv(Sn Pl o 0 GUPokciip on
-pf &109%&' () -9{: C w; ; <<zX9M !
boa gl 0 shereiny @y et conauet oms Hivi® (Gonneghed by )virso,

109%&' ()- !'JIVUHOUR ()- <' =(=)=*=1=>N>2?b@

bepdkpgs 0Fie ©higo 2 -QIS@Bﬂ?%d%F (5@ |Eb%e (Formed on a
0107! 109’ - 2?2WP7?2; @@ ADA} [ <

cLBCuita borkd P Slamn %lﬂ@)aﬁf’& with, tha 19@g¥Y, resin

c'ogn)pbggﬂt %&' (f)orvoédé(l)n%%ngucl%or enc%%B ur]gating of the
invention; a semiconductor device such as COG (chip on
glass) having a bare chip mounted thereon; hybrid IC wherein
an active element such as semiconductor chip, transistor,
diode, thyristor etc. and/or a passive element such as
capacltor, resistance element, coll etc., connected by wire
bonding, £lip chip bonding, a solder etc. to a wire formed
on a circuit board or glass, was encapsulated with the epoxy
resin composition for semiconductor encapsulating of the
invention; BGA (ball grid array) produced by installing a
semiconductor chip on an interposer substrate having a
terminal for connection to a multi chip module mother board,
then connecting the semiconductor chip by bumping or wire
bonding to a wire formed on the interposer substrate and
then encapsulating the semiconductor-installed side with the
epoxy resin composition for semiconductor encapsulating of
the invention; CSP (chip size package); MCP (multi chip
Package) etc.

The most general method of encapsulating a
semiconductor device with the epoxy resin composition for

encapsulating of the invention is low-pressure transfer
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comparative examples.$ It goég witﬁ%%t saélng that the

present invention is not limited to the following examples.

(Examples 1 to 4 and Comparative Example)

(1) Preparation of epoxy resin composition

The followling components were mixed:

4.3 parts by welght of a biphenyl type epoxy resin
{manufactured by Japan Epoxy Resin Co., Ltd. under the trade
name of "YX-4000H") having an epoxy equivalent of 196 and a
melting point of 106°C,

0.8 part by weight of a bisphenol A type brominated
epoxy resin containing 48 wt% of bromine and having an epoxy
equivalent of 75 and a softening point of 80°C (manufactured
by Sumitomo Chemical Co., Ltd. under the trade name of "ESB-
400T" ),

4.8 parts by weight of a phenol novolac resin
{manufactured by Melwa Plastic Industries, Ltd. under the
trade name of "H-1") having a softening point of 80°C,

0.2 part by weight of triphenylphosphine,

88 parts by weight of spherical fused silica having
an average particle diameter of 17.5 um and a specific area

of 3.8 m%/g,
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10" The mixture was pre—kneaded (dry blending), and was
then kneaded using a biaxial kneader in a manner described
in the following (2) to obtaln an epoxy resin composition
for semiconductor encapsulating.

{2) Kneading Test

A kneading test was carried out using the biaxial
kneader equipped with suction means as shown in FIG. 1. 1In
Examples 1 to 4, the mixture was kneaded while carrying out
suction, and on the other hand, in Comparative Example, the
mixture was kneaded without carrying out the suction. It
was observed whether or not a liquld produced by
liguefaction of a volatile gas dropped onto sheet forming
rolls, and adhesion troubles of the kneaded material to the
sheet forming rolls were counted. 1In addition, there were
evaluated voids which were generated in molding the kneaded
material into packages.

The quantity of sucked air and the air quantity at

the supply orifice were measured in the following manner. A

hole 42 for measuring the air gquantity at the supply orifice
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sectional area of the outside air introducing pipe 40 to
determine the air quantity at the supply orifice.
Furthermore, a hole 23 for measuring the quantity of sucked
air was bored in a straight part 22 (diameter: 120 mm) of a
suction pipe 21, and an air velocity was measured by the
above anemometer. Then, the measured alr velocity was
multiplied by the cross-sectional area of the suction pipe
21 to determine the quantity of sucked air.

The number of occurred troubles was determined as an
average value of the number of the troubles which occurred
during continuously kneading 1 ton of the epoxy resin
composition for semiconductor encapsulating. For the

evaluation of the volds, the obtalned epoxy resin

composition for semiconductor encapsulating was molded into

QFP packages each having a size of 14 x 20 mm under
conditions of 180°C and 6.9 MPa, and the surface of each of
the molded packages was observed through a stereoscopic
microscope to determine a ratio of the packages in which a
pinhole having a diameter of 0.1 mm or more but less than
0.5 mm was included.

Test conditions and test results are shown in Table
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Table 1
Quantity of Alr quantity Presence or
sucked air at supply absence of
(m*/h) orifice (m*/h) | liguefaction
Example 1 3 0.15 Absent
Example 2 6 0.25 Absent
Example 3 30 1.2 Absent
Example 4 60 2 Absent
C
giZﬂ;i:tive None None Present

Table 1 {Continued)

Number of Number of
Quantity of
occurred volds clogging of
troubles (ppm) suction hole
(number/ton) PP (number/ton)

Example 1 0.3 2,400 0.0
Example 2 0.2 2,400 0.0
Example 3 0.03 300 0.0
Example 4 0.02 200 0.01
Comparative 1.1 5,300 -
Example

In Examples 1 to 4, it was confirmed that volatile
gas in the kneader did not liquefy and the quantity of the
voids was significantly decreased. Furthermore, it was also
confirmed that the number of the occurred troubles of the
sheet forming rolls were significantly decreased.

on the other hand, in Comparative Example regarding
a conventional technique, 1t was confirmed that the
ligquefaction of the volatile gas occurred and a large amount
of the volds was generated. Furthermore, it was also
confirmed that a large number of the troubles of the sheet

forming rolls occurred.
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As described above, according to the present
invention, it is possible to decrease the quantity of the
voids generated in molding the semlconductor packages, and
in addition, the reliability of the semlconductor device can

5 also be improved. Therefore, the high quality epoxy resin
composlition for semiconductor encapsulating can be
manufactured with a high productivity.

(3) Continuous Operation Test

A continuous operation test of the kneader was

10 carried out for confirming reliability and stability as the
kneader to be used in the present invention. As a result,
it was possible to continuously operate the kneader used in
the present invention for 80 hours or longer under all of
the conditions in Examples 1 to 4. Furthermore, the

15 quantity of the voids, which were generated in a resin
composition obtained by continuocusly operating the kneader
for 120 hours under the conditipns of Examples 1 to 4, was
evaluated in the same manner as described above. as a
result, good results were‘obtained similarly to the test

20 results of Examples 1 to 4.

Therefore, according to the kneader for the epoxy
resin composition for semiconductor encapsulating in the
present invention, it was confirmed that the good epoxy
resin composition for semiconductor encapsulating can be

25 obtained and in addition the stability of the kneader can be
improved.

As described above, the present invention is not
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limited to the examples described above. Therefore, a

uniaxial kneader can also be used instead of the biaxial

kneader used in the examples.

Industrial Applicability

In the present invention, since the kneader has a
constitution which enables a volatile gas to be efficiently
discharged even under conditions of continuous operation,
the guantity of the volatile components remaining in the
kneaded epoxy resin composition is significantly decreased,
thereby decreasing the quantity of the volatile gas to be
discharged through a discharge orifice. As a result, it is
possible to prevent a phenomenon that a ligquid produced by
the liquefaction of the volatile gas adheres to the sheet
forming rolls. Therefore, the epoxy resin composition for
semiconductor encapsulating which enables the quantity of
volds to be decreased at the time of encapsulating a
semiconductor device can be manufactured with high

productivity.
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3. An epoxy resin composition for semiconductor
encapsulating manufactured by the method according to claim

1l or 2.
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4. The epoxy resin composition for semiconductor
encapsulating according to claim 3, comprising an epoxy

resin, a curing agent for the epoxy resin, and an inorganic

5 filler.

5. The epoxy resin composition for semiconductor
encapsulating according to claim 4, wherein the quantity of
the inorganic fillexr to be mixed is in the range of 70 to 97

10 wt% based on the total weight of the composition.

6. A semiconductor device encapsulated with the

epoxy resin composition for semiconductor encapsulating

according to any one of claims 3 to 5.
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