1 TITLE OF THE | NVENTI ON KNEADI NG APPARATUS AND

METHOD FOR PRODUCI NG SEM CONDUCTOR ENCAPSULATI NG RESI N COVPCSI Tl ON
5[ 0001] The present invention relates to a kneadi ng apparatus and a
met hod for producing a sem conductor encapsul ating (sealing) resin
conposi tion. BACKGROUND OF THE | NVENTI ON 10[ 0002] There is known a

sem condugt £t g PGE KAGE Hiyeiidy @ sem conduct or chip (sem conduct or

el enent) T35 covered at ed a resin-nade encapsul atin
(seali nz;) mat eri al %“ﬁ{é@@? Slﬁ%]% Ur‘?at Al 16F P Re gé)pll?‘l c ot
chipis p?%aE%D%9T%|WW§JWSIINﬁ fP8s FEMBAS [ BlPYeri zed 15resin
conposition) containing a curable resin through, e.g., a transfer

nol di rig meohod] [ 0003]mApr qeessfmy priofusitigasem«aerduct @o a  kneading
encapsul aawgrw@én sgaposal Ui RO I ST Bo£OMBRSKLESRY | AC! udes; 20 &ictor

kneadi ng kne gsin composition (a conposition
cont ai ni ngﬁ(g +é)$<l n s%o aqqq%()erlezsé Plsé}: "The kneadi ng process

is perforned after t he pul ver|zed materlals are mxed. In the

kneadi ng PRGEGRQAUND, Qi JfH AdVENTIMMer such as a single-axis type
kneadithg e 6 Ubler ha\z]magce25:a Joasima afwhiscgehew ot @dcddedie nt hehich a
casi ng, asepUbbed@xisr t yp@ilkneadkagi exhdueesr havdiRgedchai 1 ;8f SC& W q

or the Ii or I 4 d ¥ The g
and the SK&&%Q@%%?%G k‘ﬁie(%gpni %?cfg%u&gﬁ%%e %gyg?&lalg (£E1 )

metal lic rratf erl OU4 ] However:" % e Tt cggfn&%ﬁnds?’ﬁjec%rbq% or
of the cofVEnt IlSnéﬁrOIE’ﬁ’&fﬂll MY eRP+4HR SudRSdE RAURGHPdd OabolRu kferized
constit utegs bt cherpeibi¢ic panteiningt he cogabént iresdln kKieadigig e.9.,
ext ruder suffetsidr amiadiprphleamddn that nmetallic 35 foreign
substances (foreign netals) are produced fromthe casing and the
screw(s) en t hg, net c. foreign L aNces, are mxed into.t
resin co Pé(}g?%l 0 rpﬁgc; Sfthere |SLB)ISCC§J;Ce % t nat s?‘n rJt crllc}%cuﬁr
occurs wh C?%%ugae?ﬁ%nﬁ%ﬁ%r compPgsiEt LBRcdpEartat PR HRS )y e ptudes
conpd®i tidn RO DUUCRIEDTEThe ONVEMIDE  kheath T exgemRgition (a
[ 0005] Pat esnpeloictuinent don )R rR00B-RIAGSHS A iSIIMVIARY 10F. vidHE 4 NVENTH «ONLa ls .

The kneading process 1s performed after the pulverized
materials are mixed. In the kneading process, a kneading

extruder such as a single-axis type kneading extruder having
26 a casing and a screw provided in the casing, a double-axis
type kneading extruder having a pair of screws, or the like
is used (for example, see patent document 1). The casing and
the screw(s) of the kneading extruder are constituted of a
metallic material.
30
[0004] However, since the c¢asing and the screw of the
conventional kneading extruder such as described above are
censtituted of the metallic material, the conventional
kneading extruder suffers from a problem in that metallic
35 foreign substances (foreign metals) are produced from the
casing and the screw(s) and then the metallic foreign
substances are mixed into the resin composition. As a result,
there 1is a case 1in that shert c¢ircuit occurs when the
semiconductor chip is encapsulated with the resin composition
40 produced by the conventional kneading extruder.

[0005] Patent document 1: JP 2003-275555A

SUMMARY OF THE INVENTION




2 [0006]1t is an object of the present invention to provide a
kneadi ng apparatus and a nethod for producing a sem conductor

encapsul ating resin conposition, which gre capabl e of preventing
nmetallic foreign substances from being mxed into a resin
conposition during the resin conposition being kneaded. [0007]In

order to achbeve the bj dct, aanechspect @f the prpsesentihiveniséon to
is directggotoaa knepgléng@i dppavatuachor sHy kneadithgsa £0APRSbleAng a

cont al i ngefl Yol i s Ofc BULYELL £ 21 Son ST 1| 10", 2 GEST G

i ncludi ng:_a_supp nea

et udi g, S SHPPLY POt b0t uBRv g The Compoti ol Lon Mcstda,
to knéad ?h%e%oﬁﬁ6§|ﬁioﬁesﬁmdcomPOSltlon durlagd¢§@ha$ﬁ%ubo??mﬁQﬁltlon
di schar gi rgintekeonpodi ti on t hus kneaded, and 20at | east one screw
for kneading the conposition stored in t he kneadi ng section, the

screw rot ag@pty pr 0V|ﬂr13doﬂcfbrt he, casi Ngre the S&Jf‘é’&ﬂ n%&@'apéypect of the
ascr evax 3pgnggp%tfe%ﬁ1%%r | Pheif, anda25a, sef ewngggbn? 2P ded ONeo ;

t he oyt er o) escr.ewaxi S, t hesc

er|

kneadi‘ng 1§‘g composition cont\ﬁﬁé‘%&ﬂnHlﬁéaécr]‘é\ﬁ%r%%rpbjr%%ﬂ%%d
in the kn@%ﬁ?ﬁﬁ@%@ct@%ﬁpﬁkﬁ#%gsurface and t he kneadi ng section has an
i nner 30surface, and a casing including:

a supply port for supplying the
composition;

15 a kneading section for storing the
composition supplied through the supply port to
knead the composition; and

a discharge port for discharging the
composition thus kneaded, and

20 at least one screw for kneading the composition

stored in the kneading section, the screw rotatably provided
in the casing, the screw including:

a screw axis having an outer

periphery; and A
2b a screw member provided on the outer
periphery of the screw axis, the screw

member provided in the kneading section,
wherein the screw member provided in the kneading
section has a surface and the kneading section has an inner
30 surface, and
wherein at least the surface of the screw member
or at least the 4inner =surface of the kneading section 1is
constituted of a nonmetallic material.

35 [C008] In order to achieve the object, another aspect of
the present invention is directed to a kneading apparatus for
kneading a composition containing plural kinds of pulverized
materials, comprising:

a casing including:
40 : a supply port for supplying the
composition;
a kneading section for storing the
composition supplied through the supply port to
knead the composition; and




wherein at |east the surface of the screw nenber or at |east the

i nner surface of the kneading section is constituted of a nonnetallic
material. 35[0008]In order to achieve the object, another aspect of
the present invention is directed to a kneadi ng apparatus for
kneadi ng a conposition containing plural kinds of pulverized
materials, conprising: a casing knalisdhAaggedGrosuppby pOBkhb@Hing the
supplying the conposidd¥bsition thus knead@ikngagdi ng section for
storing the compositign supotigde! WQUAN 1P SHBBLY,POL, L 0. dhead ding,
conposition; and, 3 , a.di schdr ge por o di sc%aprgl n,

t he corrpo_%??f%‘ﬁ tRusPRndAGEG I "dngection, the” screw rgtatabdy grevided
screw ¥ or 1knehdli S i deroingrori nstlgAda9in t he kneadi ng secti on,

the screw rotatably provided 5i nat hescaswng, athe screwnqicl udi ng:outer
ascrewaxi shavi nganouteyr igerdrphery; a screw nenber

provided on the outer peripheryofthescrewaxis:t @J&g‘;%dlo(ggm%g% outer
provided in the kneadi r}qﬁ%ee%ti on; fandtﬁl kneadi ng nenber provi ded on
t

the outer periphery of the ocrew’axi s the kRhBAUI ng® efber ptovi ded &
in the kneadi ng sect i®ifPer provided in the {peddind e3RH N1 FEScr ew
menber and the kneadi ng 15 nenber hhseadsuyf aventzevd tivweokinkadi mgr  the
section has an inner awdracgerasitbtry of the screw Waei€j ntak ll@asiding

the surface of the seiewdemenidadll Leashet ke s¥IAfce &fidhe kneading
menber and at | east u}leerleqqilere.a%lillr fo%cech%r gé}eev}(r}r?e%er}g a%%f;tﬂhoen kar[eeading

constj tuted of a,20 non l'ic

t 1 . ] . ;
{0009 ml@fgﬁ%adfiﬁaaaﬁpaﬁ{ﬁ%%ﬁtﬁggrié'sﬁtkneadlng section has an inner

ace, 4an
wherein at least the surface of the screw member,
at least the surface of the kneading mermber and at least the
inner surface of the kneading section are constituted of a

20 nonmetallic material.

[0009] In the kneading apparatus of the . present
invention, it is preferred that a clearance is formed between
the inner surface of the kneading section and an outermost

25 portion of the kneading member and the clearance is in the
range of 0.5 to 4 mm.

[0010] In the kneading apparatus of the present
invention, it 1is preferred that the kneading member has a
30 core portion having a surface and an outer layer provided on
the surface of the core portion, and the outer layer of the
kneading member is constituted of a nonmetallic material.

[0011] In the kneading apparatus of the present

3b invention, it 1is preferred that the screw axis has a core
portion having a surface and an outer layer provided on a
part of the surface of the core portion, and the outer layer
of the screw axis 1s constituted of a nonmetallic material.

40 [0012] In the kneading apparatus of the present
invention, it is preferred that the screw member has a core
portion having a surface and an outer layer provided on the
surface of the core portion, and the outer layer of the screw

member is constituted of a nonmetallic material.
45




invention, it is preferred that a clearance is forned between the

i nner surface of the kneadi ng section and an outernost 25 portion of
the kneadi ng nenber and the clearance ig in the range of 0.5 to 4 mm
[ 0010] I nt hekneadi ngappar at usof t hepresent invention, it is preferred
that the kneadi ng nenber has a 30 core portion having a surface and
an outer (&et! provi d@d oh'the K\FFHOW of aPPRI b2 porfti oblicandiefent
outer |ayEpveitide kifeads rigrsisberd | hadomstétagmediasf is normetdlddtoreen
mat eri al . t§H01thknt helkifeadi ngaAppae atksakthepresaitorn3bahdvant i @tedrost
is preferg@etidiatot henscs @ @xisnias LA RIS QR RAUING 2 &Y F36Rse
and an oujerglayer provided on a part of the surface of the core
portion, and the outer |layer of the screw axis is constituted of a
nonmetal lic material. 40[0012] 1 nt hekneadi ngappar at usof t hepr esent

i nventionl99}4) s prefiér r efih ¢ hatknaie ig@r enprBAbEF U has o coEbeporriasent
havi ng a savdmcecmnd idn dat epréfgerepr dmbiaded thre t hersur f age dftddmbly
core portpodyiced dih useedrayer tak theiggrew nenber is constituted
of ajmonnetallic material. 4

0013] I nt di ngappar at usof thepresent invention, it. is _preferred
Ehat !31 cl garance ig _ﬁ%r,rre%ﬁl%et \/\k/l?,{le‘:’”'?\i1 ne i n_%%?a‘%%#‘f%ce °dt t FBSkndddi It
section afV Hh-'dlteriost® FOrior St Thid St el enesidssr “RifF & e length of
cl earanceths $arehea¥bnges SHIIMS tas 4 mnd [D0l4rater of the screw is
t hekneadidwappat atudof ttheprdePenta tiisfenti ealationsoprefer€edot hat the
screwsi s detachably provided with respect to the casing. 10 [0015]1In
t hekneadi pggppar at usqft he?ﬁgse%éa@ﬁ%? o, Ll i Preferregd.t h};ré&nt
the case where a |ength of the scr is 18 deﬁlne as L and ,

di amet er ot the Etre _ijsi‘3 dets eerﬁeacgv%fa HHa rﬁrg‘heﬁiifly}ca Mo Sti%dn of @

LID 10 ceramic material.

20 [0017] In the kneading apparatus of the present
invention, it is preferred that a Vickers hardness Hv of the
ceramic material at 500 gf load is equal to or more than

1300.

25 [0018] In the kneading apparatus of the present
invention, it is preferred that a thermal conductivity of the
ceramic material is equal to or more than 0.01

cal/{cm-sec-°C).

30 [0019] In order to achieve the object, another aspect of
the present invention is directed to a method for producing a
semiconductor encapsulating resin, comprising:

kneading a composition containing plural kinds of
pulverized materials wusing a kneading apparatus of the

35 present invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[G020] Fig. 1 is a process chart showing a producing

process of a resin composition.
40 '
Fig. 2 is a perspective view schematically showing
a kneading apparatus according to a first embodiment of the
present invention.




15 [0016] I nt hekneadi ngappar at usof t hepresent invention, it is
preferred that the nonnetallic material is a ceramc material.

20[ 0017] I nt hekneadi ngappar at usof t hepresent invention, it is preferred
that a Vickers hardness Hv of the ceramc material at 500 gf load is
equal to or nore than 1300.

25[ 0018] | nt hekneadi nddgparatigsef phepr esent (Pawemd orpods sex tygroef enireard
that a t herheha cioreduot | vhoyiof tdre desadec oft eheal khsaetual dppaotatus
more thanskbdl Gal#i(gemsec. Q). 30[0019]In order to achieve the

obj ect, another aspect of the present invention is directed to a

met hod for produci ngga sem conduct or,_encapsul at%n‘g. resin, conprisi ng:
kneadi’ng a conposi ti én%ont aithihg® prEtAT ki MasSBPYpuf vepr 28ge side ©f
mat er i al st Fitf 30 Wife HRRG 2apFarcdeys 6 Fhe- 35- present invention.

BRI EF DESCRI PTI ON OF THE DRAWNGS [0020]Fig. 1 is a process chart
showi ng a produci ng prigcess ief aaseesiBnCOMPRSshdwing 4he configuration
Fig. 2 iscaerspestive Wew,schemti-cabky showing,a kneadidg xneading
apparat usaﬁﬁgpgglygsﬁltoqma first enbodi ment of the present invention.

5 Ig. 3hs g'plén view (partial cross section view)
schematically showi ng an inside of the kneadi ng-apparatus shown in
Fig. 2. 5Fig. 4 is alfd€cti dh view show $%fiote endlesi dehoippe another
kneadi ng app@aratuest ishowaxampFegof2.a screw member of FEi gscrev Sod the
section Vireyw S 41 01 10 RfHegWr ali eagexanpl e of a screw nenber of a
screwsof the kneading 10apparatus shown in Fig. 2. Fig.6 is a section

view show ng anOtherFig.'T is a plan view (partial cross section view)

showing an inside of a kneading apparatus according to a
second embodiment of the present invention.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0021] Hereinbelow, a kneading apparatus and a method for
producing a semiconductor encapsulating {sealing) resin
composition according to the present invention will be

described in detail based on the preferred embodiments shown
25 in the accompanying drawings.

(0022} <First embodiment>
Fig. 1 1is a process chart showing a producing
process of a resin compesition. Fig. 2 is a perspective view
30 schematically showing a kneading apparatus according to a
first embodiment of the present invention. Fig. 3 is a plan
view (partial cross section view) schematically showing an
inside of the kneading apparatus shown in Fig. 2. Fig. 4 is a
section view showing one end side of the kneading apparatus

35 shown in Fig. 2. Fig. 5 1is a section wview showing one
configuration example of a screw member of a screw of the
kneading apparatus shown in Fig. 2. Fig. 6 is a section view

showing another configuration example of a screw member of a
screw of the kneading apparatus shown in Fig. 2.
40 .
[0023] In the following description, the upper side of
Figs. 2 through 4 will be referred to as “upper”, the lower
side will be referred to as “lower”, the left side will be
referred to as “left” or “upstream” and the right side will
45 be referred to as “right” or “downstream”,




configuration exanple of a screw nenber of a screw of the kneading
apparatus shown in Fig. 2. 15 Fig. 7 is a plan view
(partial cross section view showi ng amsinside of a kneadi ng
apparatus according to a second enbodi nent of the present invention.
20 DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBCDI MENTS

[ 0021] Hergi nbel ow, a _kneadi ng apparatus and a nethod for producing a
sem condutt¥tdncapsdl akPRgf SRAI 1GRPAESS chnpdsn ohtadtich-di Ag 1® an
the presemePIPRieht i evsewi | inbea désecridiad i prdetss | Yvasedodncehes resin
pr ef er r edcenpoti ent sashewno2Betinbbhe geoappanyi ng pdiaw AGS.describing
[ 0022]5<Fi £15¢ RABLMI MBNEPparatus 1, descriftfon lyiB1appreeess ghakh to
show ng ar 1L O&“\’?‘@f@ﬂl g &cﬁ?&:slrggf Jceeiiésnh%qrgﬁo%eyl%% \ﬁ_ltgl' t%eI Ssu"apply of
perspectiyve view 30 gchenat | C%lt %lfts}t Ot\é\q ng@g@éﬁ'{l adi ng appar at.us

accor di ng" 10 11151 et et he r CGhiferth ¢h. S Fig oY oF
pl an vi eWF PRI AT Dss (§eetinn) vi &R iecherrit sl 1ipshofiPAg a&pvering
i nsi de of (¢heanaieladi iny lapparcatigsnshowari nhEpg{s@nidogdudtds el esentton
vi ew l¥howi ng one end side of the kneadi ng apparatus 35 shown in Fig.
2. Fig. Spoces section \vigweshowuig;a0e) CARLOUALT A0 SXATRLR a3 of

sCrew ne efegifn %o%%oesvgt%.f nt ha. ekrzl)%aédlar}%dapp reaté"lélsw Sm Qél\/l’l !

Fi.g. 2.
Fig. 6 is a section v]ew show ng an6ther. conti gut'ation exa I_lgic&fl_ldae 2
screw nenbeiltbf A SETERY 019t He kieadli iyt Hppdtatisst Sholimangamiy Hlley
[0023] | n R4fee ¥ 1 oovh Mg desdriodelon, 1E heeoppesr wi dehaitaH gua tex a0 ugly
4 wi |15 befueflerr echdloicks d' uppemy, aclveleoweprsede wi btbupkingfegeed. tat
as "loweris gherdefdl Sitde uMel lanbepoelereednt 9sasnhel €841 n0r "upstreant
and the right side will 45 be referred to as "right" or "downstreani.

6 [0024]AHM1; di ng appar at us 1 ghomgl‘] in Fig. 2 _is_an, apparatus used
in a knea |ngléa]processxt‘—’%np F8dué a" e(esieﬁ’f”g’ resininElias" 'Y ‘resor
novolac bLype epoxy resin, a biphenyl type epoxy resin, a

20 dicyclopentadiene type epoxy resin, a triphenol methane type
epoxy resin, a multi-ring aromatic type epoxy resin and so

forth,

[00273 Examples of the curing agent include & phenol
25 novolac type resin, a phenol aralkyl type resin, a triphenol
methane type resin, & multi-ring aromatic resin and so forth.

[0028] Examples of the filler material include a fused
silica (having a crushed shape or a spherical shape), a
30 crystalline silica, an alumina and so forth.

[0029] Examples of the curing accelerator include a
phoesphor compound, an amine compound and so forth. Examples
of the coupling agent include a silane compound and so forth.
35
[0030] Specific one or more of the materials stated above
may be excluded from the raw material. Other materials than
set forth above may be further included in the raw materials.
Examples of such other materials include a coloring agent, a
40 releasing agent, a stress-reducing agent, a flame retardant
and so forth.

[0031] Examples of the flame retardant include a
borominated epoxy resin, an antimony oxide-based flame
45 retardant, a non-halo- and non-antimony-based Elame




conposition as a nol ded body (conpact). Prior to describing 5 the
kneadi ng apparatus 1, description wll be first given to the overall
produci ng process which begins with the? supply of raw materials and
ends with the production of a sem conductor encapsul ating (sealing)
resin conposition for covering (encapsul ating) a seniconductor chip’
(seni condirtdidagttenentyambe § 00P5FAe fionstia liondiaridd ust et temical vs-bas ed
raw nat erflanse ofetaa rdesitn jooripesd tdmor@yeipr gpsrsathorThe maw amterdralte,
i ncl ude as resirhgeh -Gt meeNt-.and anki kbekopmterial (inorganic
filler material, fine particle). If necessary, the raw materials may

15 furthe Iude a curin ccel.er tor and a coupling agent. It is
or ef er'abl % dtsrc;bcluse an (gﬁgfy%ngl ht48 i"ﬂIé resin. [0026] Exarrgl es of the

epoxy resin include &Scr¥syin nigyvof ag- t%peséﬁék)ﬁlﬁe@ﬁﬁera Ppl&fyE the

type epoxsaw esiherpale® direydliopéntmadierd 2efe( Bpoedy reslverazed) by a

tri phenol finetthanel tepies IeROXApPaH s & dNladve rd N aridRid Gdntielepdiye

resin andyso fiantthod 00Z4BxanR! @3 et Qeauphﬂéﬂ&1QQ%nttd jTed %\%rl zed

phengly 25 I{Eolv eactﬁ;_(p%esggl n,th% pé\ﬁ&% %{Ee J8811 ac elerator
Tin ar orra hd S0

I C resi

tri phenol n eres )

or oL G00S] Sanl BBCor CahE FRERBE ey PH S S rsads Dart of
silica (htaRﬂ n51h1%¥ uSREETSAAPe™BY é?esmf@rqcbam%mab@? ragw3@aterials to
crystall ibre pulvenjzadn. al s ra sewhiso for tfh rsfk0028psanploas afnttaisming
curing agselwerat Qﬁﬂcnscl wde @puphesphel CRAPEUNE: s ans@dh N £ ONING: G

so fart h.,Exanpl es té‘el%ﬁgupl . Iagtagsaadwc' Ugﬁ‘ a shlane
and so forth 35 %03%] Spe fIC on% E terlals St
u

Lé’l%&:
above may’ P& Bxc §f r'omh the'F al rifﬁltleFl al ﬁérsl al® Jt‘ﬁea%zsléjtg
forth abo?FéDarWUose f4Ft HeY PREPLRER itR t‘h%eréw FRReFIUY  ERAAPY eP L
such ot hetiinptar itdlss liikksl.ude a col oring agent, a 40rel easing agent, a
stress-reduci ng agent, a flane retardant

20 [0033] (Surface Treatment)

A specified material among the raw materials, for
example, - all or part of the filler materials (the remainder
of the filler materials), is subjected to a surface
treatment, In the surface treatment, for example, the

25 coupling agent is allowed to adhere to surfaces of the filler
material {(inorganic filter particles). As a result, a second
composition containing ©powder materials of the filler
material is obtained. The fine pulverization and the surface
treatment may be performed either simultaneously or one after

30  the other.

[0034] {(Mixing)
Next, the first composition obtained in the fine
pulverization process and the second composition obtained in
3b the surface treatment process, namely, a resin composition (a
composition) containing the plural kinds of pulverized
materials is mixed thoroughly by a mixing device. Each of the
pulverized materials contained in the resin composition has a
different specific gravity. As the mixing device, i1t is
40 possible to use a high-speed mixing device having rotary
blades, a mixing device having a rotating container or the
like.

[0035] {Kneading)




and so forth. [0031] Exanples of the flanme retardant include a

bor om nated epoxy resin, an antinony oxi de-based flanme 45

r et ar dant, anon- hal o- andnon- anti nony- basedfl ane 7 retardant. Exanpl es
of the non-hal o- and non-antinony-based fl ane retardant include an
organi ¢ phosphor, a nmetal hydrate, a nitrogen-containing resin and so
forth. 5[0032] (Fi ne PidxateritZest ityPin composition thAs shiowal iis Frgpaded
speci fi c bRt ené akiSe a0DNg 4 e Famsrat.er rabskaeedfng sdpputarard zediill be

(finely putyerized)iby-a first pulverizing apparatus to have a
specified particle size distribution. Exanples of the raw materials

to be “'X?5§§ﬁd 10 include the resin, the curing agent, the curing
accel er at ot her (BRfi%5'@% except the filler materials. A part

of the filler materi dIs<tray e adthed 1 ntemHes Ytdwonattdrisal snegdsel  is
pul veri zedeg@ssad riegud tdegaddimgt deoripesi tion contai ning plural kinds
of pulverized materials such as the resin 15 powder, the curing agent

powder, thegygwying accg|LahQf;Rgyder and so forth is obtained. As
t he flior st pulverizin e}pqoar at us it .l ossible.to use a Cé)nti nuoys .
e [S) 1s

, At .is !
rotary ball_mill or the 17 ke, "20FG633] ( ﬁrr“?%étlr?‘éat_%‘h?%e cgasse
A speci fi Bl #ef erP&P ghoifethe SPaRendter Ralsdiestomaginfgp 4 vigq- orAs a
part of thestltlep mheeti shepetheesémiorderosdftibhe (fsiheleg¢r shaped resin
mat er i al shatsrBabj edisedobOainsdr f age tteat mpRkertRakhagswdaice:, it is

treat mentpofOlpeXafPl @se t he 25 GOupldeRInagent, ks1@ll owed to adhere to
surfages of the filler material (inorganic filter particles). As a

result, a d conpgsi ti.on containing powder materials of the
filler mﬁ@f?gf is obtSiHed? The fine pul veri zation and the surface
treatnent may be per ®%fed tEiet FEeesi FIEPARCOHOSEY ormpmel BferriB80tdweled
ot her. [00B4p(Modlig)ly device. This Nekes tie fosstblonposiekisanly and
obtai ned i@ idel §i neyrder bzatkenzRE068SSo ANd Hehe sseeends PRSI d Him
obt aizped ifn39sihesurface treatnment process, nanely, a resin
conposition (a conposition) containing the plural kinds of pulverized
materials is mxed thoroughly by a m xing device. Each of the
pul veri zel % bri al s ContEHEdtiiR™ he resin conposition has a
different specific greavitty. s t Ehaatxi maded cepedim | scapqrogdsidel e is
to use a puPhespesd Mxi g devdoeel havilrgrietagy bbpdestud Mi&i Nggve a
devi &% hayh&@i fi st aph PG €ONt ad NEL O d e Yl k&n [ 003%]5( Kneadidg)1+,8 a
pulverized resin composition is obtained. As the second
pulverizing apparatus, it is possible to use a hammer mill, a

grindstone type mill, a roll crusher or the like.

30 [0040] The granular or pulverized resin composition may
be obtained not by the way of the sheet-making, cocoling and
pulverizing processes but by, e.g., a hot cutting method in
which a die having a small diameter is installed in an ocutlet
port o©of & kneading extruder and then a molten resin

35 compositien discharged from the die is cut by a cutter into
granular resin composition having a specified length. After
obtaining the granular resin composition by the hot cutting
methed, it is preferable to perform degassing while the
temperature of the resin compositions remains high.

40
[0D41] {Tablet Making)

Next, the pulverized resin composition is
compression-molded by a compact manufacturing device (tablet-
making device) to obtain a resin composition in the form of

45 compacts.




Next, the resin conposition thus m xed is kneaded by the kneadi ng
apparatus 1. The kneadi ng apparatus 1 will be described | ater.

5[ 0036] ( Degassi nQ) Next, .t he resin conposition thus
kneaded i s degassed by a degassi ng devite. [0037] (Sheet Maki ng)
10Next, the resin conposition thus degassed is nolded into a sheet
shape by a sheet-nmaking device. As a result, a sheet shaped resin
conposi ti anogsheet sheEpedreesincompesidlgni ssohtsaidned, As.dhe covering
sheet - maki(Bgcdgyiiegrihy) i 8 B@ﬁ§b8£@u&90988h1§ gsem%élb&@&fé@kéﬂgment)
roll. 15 &QO%QkQQOQk! ; the e51n com %ssm% e% %Pe (&N a
‘conpos tlgn S coole a co ‘V£ § %ﬁ 7S makes PE959<i BT & o
easi |y’ and*FBPERDI &r P rf2 rbft?%es§ﬁé8Pn§H8588 A 1s
ZOConp05|FP8ﬁreFOU39 P@PVéH%ﬂ%ﬁ(ﬁﬂSln composition as Negemigpeductor
sheet shapedapesiﬂtemmpmmﬁannahs puhvernzed oyt arisecoad pahvesnduogor
appar at usphokhas¥e a 25specified particle size distribution.As a
result, a pulverized resin conposition is obtained. As the second

pul veyrq zi aratu 035|ble to u

grlndisdtonzao g ST%FrEﬁ? CF USH kln%np¥?Fe?|k3aggg Oéﬂﬁtfﬁ%i and the
granul ar BPl%EF%é??zé&sﬁésﬁﬁn@Sﬁﬁ6§PPl&WyhdyebéSSBtéﬁneﬁuﬁﬁk ByCEnets-

way of thénsik8és- wakieng,theodlvilvg rarre dplowerdsZitig npricc esslee huty bye - 9. ,
e.g., a het wutdriesy inet-hoddingwhictthcal dbe kavi g ectsined lmadi EimMet elne tBod

i nstal | edtbnfapmout §&hi @Sidudfo NLRAING tQXlgr li@%'inaﬁgmfoggﬂt§ofml ten
resi mz35 conposition dlscharged fromthe die is cut by a cutter into

gr anul ar R, conpo avin speci Ien th. After obtainin
t he granuﬂgﬁhr sin co §|t Bh°b H@Phgfﬂé gfin% Fel héa, ﬁqelgneadlgg

preferablépPﬁrﬁEF¥oﬁn1de@%s§PﬁdﬁMﬂqeF%%% t énpihzeudle 6F tife rlspading
conposi ti @asaremas nsl hiigh. a40dp0bidt¢Tabl etyvakilmglading extruder for
Next, t hepuhvedizediesi NeoyNOSEbnPBs Stion CAMREGSSE@ACAD| dethddirding the
conpamt MBDWEACt UEiigs deyd ceyt th%eﬂ%éag HeVi£e)14 0 obkakn R L8SERg
COﬁpOSItIQBpépa£Q§ Eorfﬂéﬁu&g% COﬁngHgg 2 a palr of elongate screws
4a, 4b rotatably provided in the casing 2. The screws 4a, 4b
are arranged parallel and horizontally with respect to one
another,
25

[0045] The casing 2 is constituted by detachably
connecting an upper member 21 positioned at an upper side of
the vertical direction and a lower member 22 positioned a
lower side of the vertical direction in Fig. 2. The casing 2
30 has a main body 20 and a screw container 3 provided in the
casing 2. The screw container 3 defines a kneading section 30
for storing the resin composition to knead the resin

compesition.

35 [0046] The screw container 3 has a c¢ylindrical shape
whose both end porticns are sealed. A supply port 31 is
provided on a left side (upstream side) of an upper surface
of the upper member 21 (the screw container 3). The resin
composition supplied into the kneading section 30 through the

40 supply port 31 1is. kneaded in the kneading section 30. A

discharge pori 32 is provided on a right side (downstream

side) of a lower surface of the lower member 22 (the screw

container 3). The discharge port 32 may be connected with a

supply port of a degassing device 100 for degassing the resin
45 composition thus kneaded.




[ 0042] The resin conposition is used in, e.g., covering

(encapsul ating) a sem conductor chip (sem conductor elenment). In
other words, the resin conposition is nplded by, e.g., a 5 transfer
nol di ng met hod and then the sem conductor chip is covered with the

nol ded resin conposition as a sem conductor encapsul ating material,

t hus manufacturing a sem conductor package. 10[0043] The t abl et - maki ng
process ned04HE om tt &d came tiiheepul wartiezeédlr esi nheonpadsi body @AY olfe the
used as féawingrodust sotl Batthisutasey theipuhvesbi z2ed IS AR AiS] .
ol ded byExaQupQ:es a genpress! 0&‘515@4.9&&%6*“ HQQePIa?Q | @h@ﬁhhgn' %qulo%%

met hod t a. sem canduct or . encapsul ati resjn co sition. .15
[ 0044 Ne%%to%leslccrinbrgeornla%sl SUsE é’"isvgnS’E:Slpﬂgsﬁn%%%?ﬁgan;g%psaor a{) . As
shown in Figs. 2 through 6, the kneading apparatus 1 is a doubl e-axis

type knealddtdf lext r udéhef geremeading inke Bedisn cwompddiuttiednof a ceramic
(conposi thaorricant aiThiengetrhai 20mpkarabl ki dso©fpd el qul arary z266hited to
material sa sthe: kineadidg ApRar akdamd1EHChHAESe ac CASHNY réat A RAI M1 Rf1ude
el ongate AT S¥Eq8AceA0nf 0t 3Lkl % PTQV! dadhid, the c2plog 2, The.sGLews,
4a, 4b are arrange pagg | el and horizontally \ﬁnt respe:c%1 to oné " |
anot her . ZZ]SK(TWA%’] TheY Eakthg®2i 8c SR 8GOBY "dECacRably “¢onéttiaty ©
an upper HENbefS2E pdsltiFUheBiAt1af  ugpera Sitie wf Rher i@t ealtitanium
directi omigndice | oweramdvhem 22iposdei oredcarbovier sdmkaniof theh as a
vertical widgectdon dartHide 2r Thencasing,2 3dhdas a daigbady 2 rand c
a SCregw M@ NeIngd Provhideth ¢ fbd her CA3L NGy 2ro THE o3CHEW GRRLAI N&Ir i c
def i nes thﬂg%%hﬂg SeCtI$ﬂl30 for st L1, 09 %Q%aﬁ?glnmgggggsitloniEO is
knead the resin conposi | OIT, 3% %04%_?ﬁe SCrew. cont ai ner, 3 Ras a )
cyl i ndri cHI®SHAPYE Swhb8e Bt h2end® RS oS taréat et Ut 2 1R 1A pF e pattide
3l is praRiEH DN a |l eft side (upstream side) of an upper surface of

t he upper nenber 21 (the screw container 3). The resin conposition

suppl2ioed jgdoet he kneadi ngesechisen FActBrovgh therdd sapplaifort 8Blis
i s kneaded, jd #he kheadi ngpsectlon, 30. _rﬁt@ﬁ%ﬁar%spo&ésg'xfziﬁéd later,
provi ded on.a r{ htr§'9§ &gomnstrean1 i Q%%of a Igmer surface, of f@e
| ower nerber” 22 %¥%e s@F ew EontAitHer 3. The 8T sRhaP gECBSFE “45CHay thé
connect e Sl A™h @ ST VA Idor t1fofl 5 RIEGHES] Sk U evA e MO N iy Idegassisign
t he resi rWUs tconposi tion hdiuy kmesdedinto the resin composition during
25 the resin composition being kneaded. As a result, it 1is
possible to prevent short circuit when the semiconductor chip
is encapsulated with the resin composition finally produced.
In particular, this makes it possible to suppress an amount
(increasing ratio) of the metallic foreign substances
.30 contained in the resin composition within no more than 1.0
wtppm after the kneading apparatus 1 kneads the resin
composition, more specifically no more than 0.1 wtppm, and
even more specifically equal to 0 wtppm.

3h [0050] By using the oxide ceramic, which is especially
the alumina having a high insulating property and a high
abrasion resistance, as a ceramic material (constituent
material) of the screw container 3, even if abrasive
substances of the screw container 3 are produced by friction
40 between the screw container 3 and the resin composition
{kneaded composition) and then the abrasive substances are
mixed into the resin composition, it is possible to prevent
the short circuit when the semiconductor chip is encapsulated

with the resin composition finally produced.
45




10 [0047] A constituent material of the main body 20 of the casing 2
is not particularly limted to a specific material. Exanples of the
constituent materials include various netallic materials such as a
stainless steel and so forth. [0048] The screw container 3 is
constituted of a ceranic material. The ceranic material is not
particul ar?363] i t ed &t & ixkepecifaminemtseriial of Exlagptesanict heteeraii of
mat eri al thnel sideed Ocant oxhee Beranmsmosuch bBsadnial gptparablgi kgaal ao
titani a, & zid€OMNwan &34, ind:Q pafec@r%qrp RRosRRAtGngR Rirt Likd@t 1500

ceram ¢ %H?h §o @ S&hago%aﬂkngQ? %; Qynégéﬁeng me%aﬁhg?nﬁowder

n|tr|ge 0{ oronntr|

e ceram ¢
car bi Phe" 91 k&R aﬁa%%gnp%é Cer8nfEt 1i?‘)eE*bnt“éﬁ‘tn‘?rrﬂga]a (ceramic
conbi nat it a o OF Wt eSefey h@oabﬁv@e%eﬁ aftennheéry apgxeAmpagot ae
above cermadion nererdsl tsion tdursingr eéfter alds8 it ¢ ange sa tdenaivied nyatkersiagled .

cont ai ni nguthes 10Xi deraer and ¢.the0[ QiAQJivd he wbasanwher e otthe (3er eWerew
cont ai nefechd 5 £ansy i Luked, faddi 0oy athe MAliel!iah (ASARSEr LR soreu

Iater oute ers, of SCTr ews. al sq. consti.t ut ed a
ceram’c na I{tal Pt alng pOSsi B?Sl?otomgvgnﬁl?r%t glk a?%r elomr?OSltlon}

subst anceas“q r 5 ei e ni‘"?EElSerﬁ 0 Sflll?étraé§?ﬁ CHr‘Fpo@H‘?%n S nE;h?S Letf o
resin corfpfstas ionidei g KfeabedibAe & o endvient| tthies spossi figcugt when
prevent sttort semcevidwdisrr t hehigem tonduetepschapeds encapsthat edesin

with the d@@;dklo&rmpsﬂltniaqnyf pRakbyelroduced. In parti cular, this
makessit possible to suppress an amount (increasing ratio) of the

netalllc gn subst nces O contained in the resin cqonposi

wnin no G nan b SREEREh SP0RHCEAE kHogH! CapbarTR S 12 eiadds OF
the resi ntRNPESFYI &?ntﬁﬁﬁl@rsp%cﬂfsl FH9hP IR lyoredtdanto. P BPRE &fgn
even nor & spectdi cathysequiad) t onOrent ppafe35pDP50hBythiesi ngngdeodxiadout
ceram c, adightos especicall/ydoheeal-dnjna hawisg maddghiicnspbadimge to
propepty and & " gRoabhas! QR A esSkSh@PEEq agya aCeEéHerQ@B%' &gy ustlng
(consti tuC?éUchr%at efial)ef t?gtg]gr ew cqntainer.3, even if abr asive .4

es

subst anc SCrew_contarner 3 are r08 ced %y I‘?rl ction 4

bet ween tq‘%“%%srléwod’dnt aPh&rTR2EhE the FRS ‘E%?ﬁﬁféi &?%%Hé@edﬂevwe
conposi t i®¥) aRdorherhadie aﬁra@iQ/erﬁﬁb@tm@sosairteiQﬂ xed Tidtso males it
resi n composiiblon,td tstiaplpossieblethe peeventompes stiosd. ci rcuit when
the ¥gm conductor chip is encapsulated with the resin conposition

finally preused. 45, 11,f 005314 Vb ekans hgrc%e.sscmtgi the gerap

t I I 3 _at b Q»,'
roter o sl el gl ot S AL T o el sy s,
mm, dan more prerera y in

he range of about
the range of about 0.3 to 10 mm. By setting the thickness of
30 the screw container 3 to fall within the above range, it is
possible to prevent the screw container 3 from being broken.
Further, even if the ceramic material having a lower thermal
conductivity than the thermal conductivity of a metallic
material 1is used as the constituent material of the screw
35 container 3, it 1s possible to reliably conduct the heat
generated by the temperature adjusting device provided
cutside of the screw container 3 {(at an inside of the main
body 20 o¢f the casing 2) to the resin composition (kneaded
composition).
40
[0054] In the configuration of this embodiment, whole of
the screw container 3 is constituted of the ceramic material,
but the present invention is not limited thereto. For
example, only an inner surface of the screw container 3 may
45  be constituted of the ceramic material. Namely, in the




conposition finally produced. 15 [0052] A thermal conductivity of the
ceram c material of the screw container 3 is preferably equal to or
nore than 0.01 cal/(cmsec-C), nore pre%erably in the range of about
0.04 to 0.08 cal/(cmsec-C).This makes 'I't possible to 20 reliably
conduct heat generated by a tenperature adjusting device described

| at er to RIRSeESi MCOPESi-t iadn (dardaddte composidurdace Alft erheatinesiding
t he tenpesattren adp udtsi neproeviitGe- @ANo AbsAED J@aimief ddwe=F£8IN In the

conposi ti@se Thhesr I th POSSH Y es&rofa%eab:jfy ﬂ?ﬁeaﬂ:femﬁ d’oer‘lsdarlner 3 is
CorrpOSI t' t[ZJ.SCLItOe &y Cé%rkea?nﬁ 1e|1C)1r teW Gt gefs;sb? 2 c;[eﬁramlc

part| mted. t

range of a];iabyetﬁ 85 21P% gémrh’hegarjfd’ nabr%P%‘FJeﬁje? aB’f‘%rugn PHE rle?néereofferably
about 0.3'%0%1® AANIBy etaR t he? t APcRAesylof 3B mheesErewerably in
cont ai nerti8: tmarfgd |ofwiablviure tOhé &bove mange, it is possible to prevent
the screw container 3 from bei ng broken. Further, even if the ceramc

mat eri al hﬂ%ﬁﬂg a |0%% fEhEEQEHnSQn@yCEb¥'£8££@ %A%?%¥ each of

dyet of ta t
atoral O REEFau s ot af nal T HE s %5%&%% Py rarabty che

conduct tHe Heatoyehet &t ed thah&qeé’r%@rgatiﬁ‘cetléd] usl) ngraEdfled in the
provi ded ®iRiside 2of tHa sthéw corfi néhe3 tatahn riudicde off thee mEhaft
body 20 diedriengasi 6y 2)ist 0 tcher reshdd canposidiam (kneadedgs 61 are
conposi t uﬁepeﬁoix{eqq;wwaﬁ@ed conf i gyemt isgueaf dhi sngmhodigpnt 4aWth|be

ft t f. 1 { b (73N
Cho oS S ¥ bl el s g

i nner RS t“Pre Sﬁta fari395n 45 be constituted of the
ceram c rrat erial. Narrel y, |n the 12 present invention, at |east the
i nner surfddeblof t heSkréadongesketsoR330ci ssephitg taitgechad ddmwiecen the
ceram c nedwd akonkAihbe casanwhetige onlorctBRe 1apernsustacerfpddigvely
SCr ewoConi & viele B Bestm%}ﬁtﬂﬁéﬂ§gr&£ wetgec@fﬂg aerchel ,scarem@' %nesq%
of a cera ‘Eﬁtdh cls, n t|mteg Lo a eC| Lg. val ue, # c.
prefer ably in the range ot acbouP 6 ﬁ ? 205 and r?o rSf’E %P‘f/
the range BFCHFouts. 33¢°1d - The sealing members
constituted of a nonmetalllc material such as an elastic
material or the like.

25 -
[0057] The temperature adjusting device for heating or
cooling the resin composition stored in the kneading section
30 during the resin composition being kneaded is provided
outside of the kneading section 30 (the screw container 3)

30 provided in the casing 2. 1In this regard, an area in which a
temperature is adjusted by the temperature adjusting device
may be separated. A cooling or heating medium for the

temperature adjusting device 1is not limited to a specific
material, but examples of the cooling or heating medium

35 include water, o0il, inorganic brine, organic brine or so
forth.

[0058] A tubular supply unit 5 is provided on the left
side (upstream side) of the upper surface of the upper member
40 21 (the screw container 3) so as to be communicated with the
supply port 31. An upper end portion of the supply unit 5 is
formed into a tapering shape having an inner diameter

gradually increasing from a lower side ‘toward an upper side
thereof.
45




[ 0055] Shaft bearings 61 for rotatably supporting each of 10 the
screws 4a, 4b are detachably provi ded outside of the screw container
3 (the kneadi ng section 30) provided iq the casing 2. In this case,
the total nunber of the shaft bearings 81 is four and the shaft
bearings 61 are respectively arranged at both sides of the screws 4a,
4b. 15 Thi®0nBkes it Heasdinpled oo detachpandn detlblchhd helwor ews tha, pélir
toget her af thhthecshabt dbganbngssbice[ 6Q26EEeabE NgrMEABERS r33sf AL, 4b
seal i ng aaﬁ@asebpesm@le@lwelé@ﬁ@y\eappn&@l B8En 3o8Ad: | h@héc'ég\ﬂ@wdfq’a 4h1q
are respegéliggy gQ“PFOVIq%_JD tyeen the screw cont ai ner and

scre 4 rovi cont act port| ons where the screw contai ner
3 touches the screws 4a 4b) The sealing nenbers 33 are constituted

of a nonnki®$%]i c mat &S showuchradisn & astiec sraeer idal hers the dieke axds
[0057] Thedl ehpeiag ure adpust brgidBeiree Rorikeat spgeor meadkirng2t having
resin COWpOSLi$@ntBEQé@dtheEBEOKﬂeadbBgoﬁgchb99w3geﬁﬁékng2Eh%a&@%bna

cormOSItl@&@rﬁan&m%%deqﬁace&ew &yltt% %Jea%egne n%ée%lr%Q

30 tRe sg chtalner Vi In the casin

reggr? anélgpfwea }lﬁe ghg éfu esfgegd 85‘?85 g ’tﬁé’g‘t éngeradirg
adj ust i nd"¥RAce?ray b’?eacskbpaifatté’ﬁ 2ol Pﬁﬁe'dr mﬁé‘&tang‘l?nfedem fsgcond
t he t enpey X< em%.@])‘ﬁlgtl‘lﬁg dadi ddvd skidinigrinewdn bs speeivided on the
mat eri al ,olbudr exampdtesrofot heheootiag atideat i nghedingaddng imelbede 43
wat er, on&anlwrcgﬁmtclthmerbe,o@rag Rlgeiilr bRe Qe $9kbor tihcy pr58c]ré first
tubuliar suppl de® 45 P pmv'sdee B 441844 Sl gsard%z(aupstc{ Sa0 i %%mg

th S rv¥ac sérew contal ne
soeagp!togr Li’eblrmgr?il cat¥d tﬁoPﬁElEHEfﬂi FPE yf Poé‘ﬁ'at or a

portion dtitifelSuppP§ FE O ENg Sf.or n’@dri‘rhﬂlb aeﬁﬁlﬁ)eplfngt%aéérhﬁvﬁ?gfew
an i nner miraret erd2gr atdbal | 3edorct easirey fnenbar | aMier shde tiosvarkheaiing
upper si deeridher eef. mal3 HH059kHar eionbehO®Ws cdesCraixlsi om Wokl & Gineen v
to the paifowfadde, Sl eusAde 4B cRLNGe 8L UgtLres of the screws 4a,
4b are substantially |dent| cal to each other, the screw da wi Il be

r epr esent atlvely described. 5 [0060]As shown in Fig. 3, the screw 4a
has a screWWehdi s 41 ARG Kgcaringt BeMpeF| phety, p%to‘ﬂq’%c% aferew b aride
42 havi ngt @\ stgte arh rsglade Jdiafectticort 1 &6 ts evoraty stemédw rmdizh emd4 Zdhehand augnd
a second ddweadnehiyect 4 bn Dpppsotelydontent edgh@ khaef iofEStthe kneading

25  member 43. By providing the kneading member 43, it 1is
possible to enhance a degree of kneading of the resin
composition.

[0062] Each o¢f the first screw member 42, the second

30 screw member 42a and the kneading member 43 is provided in
the kneading section 30.

[0063] Shapes of the first screw member 42 and the second

screw member £2a are not limited to a specific shape. For
356 example, each of the first screw member 42 and the second

screw member 42a may have a single thread, double threads,

triple threads or more threads. Hereinbelow, since structures

of the first screw member 42 and the second screw member 42a

are substantially identical except the thread direction, the
40 first screw member 42 will be representatively described.

[0064] Both end portions of the screw 4a are respectively
inserted into the shaft bearings 61 (supported by the shaft
bearings 61}). As described later, the screw 4a has a core
45 portion 411 having a surface (outer surface) and an outer




10 screw direction of the first screw nenber 42, and a kneadi ng _
menber 43. Each of the first screw nenber 42, the second screw nmenber
42a and the kneadi ng nenber is provideg on the outer periphery of the
screw axi s 41. The kneadi ng nenber 43 én be constituted of a paddle
or the like. Each of the first 15 screw nenber 42, the second screw
menber 42bayaud tdve kheundied menber dlriaypfbetbenstunfiseed off atlsé ngloge
conponentp@rt ol Uural i tyn ofhconpasent sortushihiesr eaehcoket R rfdibst 411
sCrew menbesedh2, tth@e §§99n%r§cmﬁwcnerm€4 63%@%4% kngadi pg ym%fed
43 my beLixeekd Oplbe: SELeWrahs Mo A Q6L Achably, £0 Lol et WilLyy
respect to t 8 471 (51(?61 neadi ng 435

provi ded Ja?s%rﬁ'?cghtl% de e(dc'?\}?n‘i‘;tre ?ﬁ‘rsjr éfl ti’fedflsPé’tp°§5re€\N Hentdre
42 and theh&EeoRgasérew rfdnber TA28 imaksrovi He@oasillei din srdsedt tihe
kneadi ng 25 menbet pt3:tiBysprdvittiengcrbe Kaeadomgbaenbesradidknit is
possi bl e to enhance a degree of kneading of the resin conposition.

0062] E he first P h -
5261 ] acﬁb@éﬁ e fins méegfwngenbe{ow% L %h%ecep%gg décagvvérﬁ%ﬁcrt d

A(I’]gr?.éjl ?9 ﬂE) ery 43 |s rov1 J;_;t K
30. [0063] Snapes the! fTHStPRErew ntd 22 8hd” The” seacon ¢ &f e
nmenber 425" aP%S‘FPd?l‘FlWtéﬂt?BeatQBeéFF?i‘f éﬁaﬁétFoFl%Bléﬁarﬁ?Ir@e é’écH?he
of the fimstoncr dharmmsere™D ot itdre ofeddred ssureew dremzer 2 aletmcHediey
a singl e tinead;edloubtie tie eadsortbyphecbhneadsngrmembert Breadsh as a
Her ei nbelmppirg%ensttmgcthrk%s, of the first screw nenber 42 and the
secong screw menber 42a are substanti aI I y identi cal except the thread
directi on %@640“ rst screw nenbe i be representatively
descri bed! ({ 4] Bot F¥end" l_oaft—tjl“o%s B]f‘et hé%@?"éw £5 ar e*Pesp&bi veispin
i nsert ed $¢RP T Hel hatito r%%g%helkpeaﬁmgtea%yoehéosﬁfaﬂ Hsedfiafged
61) . As dezed i bedul dmequihe deleveded has Bheodiésdbapoet pont43B2 fravitig
a surfacerio escsa frae®)e AL asin OUL RS krléladixag/aﬁerﬁl&:prwi degh @t i®nal

part of t&'&é@rf{%e Of the Sor&,poikiom44ly 1o th ltﬁega%%e Rk i%%s or
of the co ortlpn 411 e>ijcept the part ontwhlch {he u er a%er

1
is provi e exposed. portions Gt ]i’he 2ot e ‘por thi'on &

respect i VE?§A 5 9iser EEECF R hefshbet St?éét‘”sng‘?ﬁl‘l%nar%u&&?ﬂté&aﬁy to
t he shafteddarioidsrel. By srahResngt PYossisblrewso preveiit tthe the same
support edrqorti@nsl ofitrtketsonew #a firsonpbeshylbr aken.rem@®e5] Ahavtorsin
not  SIOWNcdrip d 41 1 AW 8981 h Sn oaﬂecglﬁoka&sw dh ene (J&afdls end, papt i oy

side of the écrc?é’!ﬂ?er Thdh% m% cBB é%?lcgoﬁo [otgte ér@ﬁvé&r%‘lathe

wth drlv force of 2‘1 een ortlono screw 4a
may be decﬁja CHEHT9° SSHrected vvlth the rmt or by a connecting nenber 62
such as a coupling or the like. 15

[0067] As shown in the Figs. 3 through 6, the screw axis

30 41, the first screw member 42 and the kneading member 43 of
the screw 4a respectively have core portions 411, 421, 431
having a surface (outer surface) and outer layers 45
respectively provided on the surfaces of the core portions
413, 421, 431.

35
[0068] In this case, the outer layer 45 of the first
screw member 42 . is provided on whole of the surface of the
core portion 421 of the first screw member 42. In a similar

way, the outer layer 45 of the kneading member 43 is provided
40  on whole of the surface of the core portion 431 of the
kneading member 43.

[0069] A shape of the core portion 421 of the first screw
member 42 1is not particularly limited to a specific shape.
45 For example, the core portion 421 of the core portion 421 may




[ 0066] By rotating thescrews4a, 4b,theresin conposition stored in the
kneadi ng section 30 can be kneaded and sinul taneously delivered to

t he di scharge port 32 by the first scr ¥vmenber 42 and t he kneadi ng
menber 43. Rotational 20 directions of 'the screws 4a, 4b nay be
either the sane as or differ fromeach other, but it is preferred
that the Ttat Ponahap r exadimepaaiditive ser evse 414ty aperedememar t ¢2
each ot hetsulBytarotiatlilyg stive 1ser ewvsp4a ,as4lihien flilke tsane eiot@tiberali2) as

di recti onshdun i Sn pos§i bt ectoar grRYe HRAG1HESiaR %‘%t%@.m%%lftalc%n gradually
remal ni NGy S (G, AR ST QW 42l aRdEhen tnh% Gesig
conpogi ti thus renpved elw sch grgeﬁ%gE f 1

the Frgs. 3 t RFBaghe ! J‘tehe Egre SaxF8°30 AL W #1715 scF ?v éjrlng
42 and tH¥ cﬁ3ng menber 43 of the screw 4a respectively have core
portions 411, 421, 431 having a surface (outer surface) and outer

| ayers 45 odeggect i velryepr ovtded Daydhe sur baceshef !:,Beeﬁor@dp@rtajlons_s
411, 4211p.|‘_4:>?v]ﬂ_d635 dD06&] | E@'§f09§§ sEP@aQé‘tSE kgyer 04\5, Qo ARG nf 1418t

SCr ey ey i 5. _RrOvi surface of the core
portion 421 Q?g Sc% st 8@%’@ laye ?n 0% tah M | &FTRAy, Ste oltéf

| ayer 45 S0 kidad? nijlﬁéﬁﬁEV &’Sf |t'§lepr%§ﬁ]d‘ét9 ﬁe%e%méﬁefBF te@ling
surface df'% W@ &SporeRong3ECcEr vt RRNkabael ny wehbiere 48:r W0069] A
shape of the core portion 421 of the first screw menber 42 is :
not partid7anly |inatedohetatapaei f narshape. 4% Fencexagpl eihkhe core
cor e 1por tdpn 142k ofmhe £91 € ROfLI 00 4gdy W%rtll%uh%\é%f %fﬂme@e? to a
correspor}’g}]r}g#lo tﬁ%terrlgrl screé/v merf%s ﬁ% g{{% tanti % simlar

wn

shape as t 'SCrew menber: 42Y-aS s fageral
havi ng arn"SUtéle sirads gredatis I&%‘f%]é’oal(ﬁgr%l‘diﬂél a%oﬁcéxﬁélélﬁﬁséorﬁﬁé)@l
shape) agshdwn fiarthi-g. 6. 5 The sane applies to the core portion 431
of the kneadi ng nenber 43. [0070] The outer |ayer 45 of the screw axis

41 i goprowioked on thehaarau@rtmgygygfam of the corgeporddian 441 th%
In this qg%%t tQﬁm%H;e H&%@r ﬁ% Oéu%petﬁ%g(a%ﬁ@gﬁ%n 1 H%m%r%VIQ% re

a vicinit of th seal or sealing the Space et ween t
{ha ot 7.

e
screw cortAiiter 3 %gnd° s‘&?rérﬁ}\?ﬁaall materl fie Tnonmetalllc
material, it is preferable to use a ceramic material, a resin

material or the like. Among the above nonmetallic materials,
25 it is mere preferable to use the ceramic material. The

ceramic material may be either the same as the ceramic

material of the screw container 3 described above. The

ceramic materials of the outer layers 52 and the screw

container 3 may have the same composition or the different
30 composition from each other.

[0073] A thickness of each of the outer layers 45 is not

particularly limited to a specific wvalue, but preferably

equal teo or more than 0.2 mm, and more preferably in the
35 range of about 0.3 to 60 mm.

[0074] Since each of the screws 4a, 4b has the outer
layer 45, it is possible to prevent metallic foreign
substances from being mixed into the resin composition during

40 the resin composition being kneaded. As a result, 1t is
possible to prevent the short circuit when the semiconductor
chip 1is encapsulated with the resin compesition finally
produced.




[0071] A constituent material of each of the core 15portions 411, 421,
431 is not particularly limted to a specific material.Exanpl es of
the constituent material include vari o_ﬁ netallic materials such as a
stainless steel and so forth. 20[0072] The outer |ayers 45 of the
screw axis 41, the first screw nmenber 42 and the kneadi ng nenber 43
are consti@Uted of aRemamdtiabl tbenwicerivakxiAs ifihe thensetrakl iacis 41 is
nmaterial ,fdtmdd [referaid ecb@eugeorticRr aBit nRlder tRé, cide@Si Dayer 45.

material miud heelibke.i ATORY tr@%l%boa&uﬂmrf%%l i wBLeHI &lmo 22 's alc

more pref,or eent%hu.se he: cah alye TRE,GE' all £, Myher | g gﬁ%
be eit.her the sane cer erl aI £hé “Scr'ew tont ai ner
descr i’bed® A / Eirhl%‘”cﬂ‘tltc’r?e WS ThEPers HF Sand t He

screw coR&iidtl s r‘?ﬁy Ra%"ée%‘he tsl”a’f’neceéﬁtéé‘ilﬂlbn mtaia ldi pfereme 3I®re
conposi t i mrr firaam Ealc i mirhére.infg0013kA tthiokhikssrof i eacdnmds i thierout er
| ayers 45 i s not particularly limted to a specific value, but

pr ef erablg ol to q @{195 té}%@ln?er{gn mgﬁ&ﬁ?%%@ L agly i tsb:jcew

35rar‘1%e (o) € SCrews

abo t 'a QP mnrév? .Z % Qge % ?)‘
has the out’er” fg 05sibrad ¢ \Fent ' Tt af FT e f BFB ﬁ
subst ance®™4 rB}ﬁ’? bEPﬁ@d?ﬁl%eHeiﬂH?B fRe PESi ﬁaééﬁﬁééﬁ’t CORSHGEPEGIA0 Tt e
resi n conpusigtieon isei mptikardaded. bAY a thesulpresiemti s ipossitblom tds not
prevent thienistwatt theretudt Wi t beasghe conduvetorothiepchs encapsulAted

with the yesdh £amnosi 42 omhd i A | ¥ OIUE bbb dOGR] RRgaESHNG dh g
screwsaxi $¢ 41:111% t s %H%qgaelvxfacxlm%tg;laﬁ formed fromthe core portion 411
ayer

and the outer hus, even if the resin conposi tion is noved

into a space bet ween the outer |ayer 45 of the screw axis 41 and the

5 seal i nglHehbler 33, PafdeeKéncfrilét fBANAADPYL PRI e urney tsyrface of
possi bl e the dfreaﬁeiﬂtnq hee cioirmst i 3Wentd reat erit@d roafs tt e radoe pdr tihen Akt
from bei ng-mawedebte t4we. resimn eorngiasitdronwal P0Z0]lddhdhi Slearance is
enbodignento riRONe, COFPONERLE Qhnkhe SATRWIAM, + M ¢R3HEnENG3EHBW 30
axis 41, EM}F Lhr%&ltseq: Vgt”%rg)rqlon of the kneading member 43. These

make it possible to prevent the first screw member 42 and the
kneading member 43 from scratching the inner surface of the
kneading section 30 during the rotation of the screw 4a. As a
25 result, 1t 1is possible to prevent metallic powder (foreign
substances) of the constituent materials (nonmetallic
materials) of the first screw member 42, the kneading member
43 and the screw container 3 from being mixed into the resin
composition.
30 ‘
[0078] Each of the clearance (which is formed between the
inner surface of the kneading section 30 and the outermost
portion of the first screw member 42) and the other clearance
(which is formed between the inner surface of the kneading
35 section 30 and an outermost portion of the kneading member
43) 1is preferably in the range of about 0.5 to 4 mm, more
preferably in the range of abeout 2 to 3 mm. This makes it
possible to reliably knead the resin composition and
simultaneously prevent the first screw member 42 and the
40 kneading member 43 from scratching the inner surface of the
kneading section 30.

[0079] In the case where a length of the screw axis 41 of
the screw 4a is defined as L and a diameter of the first
45 screw member 42 of the screw 4a 1is defined as D, L/D 1is




and the kneadi ng nmenber 43, are partially constituted of the
nonnetallic material, but the present invention is not |imted
thereto. For exanple, whole of each of ;4he first screw nenber 42 and
t he kneadi ng nenber 43 may be constituted 15 of the nonnetallic
material. [0077] A clearance is fornmed between the inner surface of

t he kneacﬁ‘%egf iYorf BB ‘antl aRT odtEPmISaporti JP T PRefeTaliY sépelwhe
menber 4Z3nvsa st |@oway, 7anbbheP - cl eafhhse ngke9 f doknegolsetinden to
t he i nnercewrdacd vefl t hedomeadinngreecti of 3@ rasd:iaBnoyirermests cRekt i4an
of the knead ngdmrier; ¥43is These ymke d th R30I ot &RV et b Genber
flrst5scnﬁylg§gbeg éZ fHEL ﬂh kﬁ%ﬁgbgg %?ﬁQﬁ%Hﬂ3 f&g@k gratqn{ngi%%%r
i nner sursfuacfeacof 'E)Ee %Tnea | n dSGCtI on 3 dur3| ng Phe“rotatfon of the .
screw 4a.”As A 25°Fesutt, A JosSTBHECR 0 3fr VR étal PFESBovitier 15
(f or ei gn WHKHTCes) TR rehareonsti tfeMOsHRPSEi &Ps PERTRMEL &lhlej metallic
mat er i al Yovsfent et flilrssteortaw urertbera t42 1 afllse okneadi g reenzer e43 nemth e »
the screwxonthénamheddihgmdinig M 3edindtend hgckesi tGAHIoRIL | 9n£r3Q
[ 0078hEaah iofg i & Baf@NGed Wil Ll IS fiaR] eeen ot RE I NARL 5 on of
surface qf, ¢ @ecrquqe%%l ng section 30 and the outernost "portion of {he
first screw nenber 42) and the other clearance (which is fornmed
between the i nner surface of the kneading 35 section 30 and an

out er nostlL48r4li on of Neké  kitesdinig tiemberi 143) bé s gpvehertabl yhen dolgading
range of raltmess0.dnd ockde nepe noriompref etlabl ynéadihe appgeadhs abouh Zhe
to 318m xH¥a8iFRK@SoicksRQssible to reliably knead the resin
conposition and si ”“'(kﬁ@%?ﬁ!;yp%gé/%‘ the first screw nenber 42 and
t he 40 kneadi ng menb§r 43 rom ﬁcratc i\%% t he Lnn%r sgr,face of the
kneadi ng section 30. *['0078] R FRE"EaLECRfiEPe 4 FehGfRGN ot REPSEAERS 1
axis 41 of° 3CTITREYEreWB47FR) dePPAed ST abkre a dPARBt ercogPoshéion
first 45 osertedmgwberhel2pdtirehe siordew 48 itdedafilnedr iased, mhterisls 11s
pr ef @dablinjequald tte ahel @sppthanni®, soorenyy eferalias il ddwd=andenofi s
about 7 ts@p1iHd S JTRKESd tRQSSING &R i6AMBAr ahi ey HedUCR ANy port
amount of;,deflection of the screw4a. As a result, it is posSible'to
prevent the first screw nmenber 5 42 and the kneadi ng nenber 43 from
scrat chi n% t he i nner surface of the kneading section 30 when the
screw 4a [Y98ddf | ect edn Ther &nepreingt sestpossiBl e the presdantcanpesition
met abi ¢ ipowdere agfect henconstdltiventedmatter | ahe oflitsh@afrigest pperew32 by
menber 4%ottahe okreadt ngHEempers43 kb hResBbeW cont ahpercide f NG ng

bei ng m xedJH0 kRe fesin conpositiop durjng thgnaot@ﬂ%ﬁp nd heresin
screw 4a.c 00859 I}Ie>r<1t, QESCI‘II_P'[I n, w, | I_ e given o the_ nea |n%
process and rhe ‘6per atiton JF FHEkndadi (%bapragr ud LM ntife drscharge
15kneadi ®§*pr dcess. (Kneadi ng process) I n the kneadi ng
procé8s, the kneading apparatus 1 is activated (driven) and then the
resin conpasiztii on cortgeptnggt heepl kialdikigndspedrd hes pul,vesd zee time
materi al $yheh the kneading apparatus 1 is cleaned up, the upper member
21 of the casing 2 is first detached from the lower member 22
of the casing 2. Next, the connecting members 62 respectively
35 provided at the one end portions of the screws 4a, 4b are
detached for disconnecting a connection between <the screws
4a, 4b and a rotational axis (shaft) of the motor.

[0083] Next, the screws 4a, 4b are detached from the
40 casing 2 together with the shaft bearings 6i. And then, the
screws 4a, 4b and the shaft bearings 61 are cleaned up.

‘[0084] With the kneading apparatus 1, it is possible to
prevent metallic foreign substances from being mixed into Lhe
45 resin composition during the resin composition being kneaded




20 injected to the supply unit 5. Thus, the resin conposition is
supplied into the kneadi ng section 30 through the supply port 31.
[0081]In the kneading section 30, the pgsin conposition 25 is kneaded
and delivered to the discharge port 32 by rotations of the first
screw nenbers 42 and the kneadi ng menbers 43 of the screws 4a, 4b.

And t hen,3thet? eBFRVEBHDELIOttorF X1irs ke dthe dFséRangedter ofhiRe is
di schar geerpmnsmtesn Wi0082hRegardinngotmhes kheadi Aignapharatasudgd at

the tine when the kneadi ng apparatus 1 is cleaned up, the upper
nmenber 21 @fggjhe cask@,gcgnldseﬁlbgggmggggched fromthe | ower rrerrber 22

of th caS| ng 2. Next, rs_62 respectivel
provi ge t the one en orfctl ons ofm Hlew %artjzlaf %’g 5t & e Oéhéfdlew)

for di scoHHEEt1hg®] cHiedsi 6 bt vl?é’é?r’f‘dtll’ilé SEPRAEAUAS AGCqidiag to a
rotationai®@ds ANt vhethrotres0083 Naxtion -he Iscrtdws Ze,loming
are det actstfirmgmdrhe %40 caspary 2idogef hetgw thwihe skafrefbeaedngs as
61. And theihedhe ses enswéa, séaeamﬂltlh%éh@éfelbj?@dlﬂgsagl“@c'b%ecil”eam
up. [G084JNL Iy te knepding. appar S U dBDORSRLE IR ant oo tne
prevent metallic forel gn,su rfang::e romb %h xed |nto t 2

resin composition duri'ng thé SFésirae ﬁ‘pS@ltﬁ) bei W k%%"érﬂseﬁr 3% - and
to prevent short circuit when the sem conductor chip is encapsul ated

with the ¥4 conpodietriednbeilpal | ¢hpr sdoced. efipO85}«Becohdthe kneading
enbodi nertppdbfitgis 7 drsi a tplean kvicawigpar ik @ho@r ogs1 5ech4 ordad@Wbed by

Sﬂg"“(}'g G}ﬂaldl&lgde eﬂlfph@lsli@eaghngt@@p%@d& a@qulrflglrla toééoxﬁec‘»@rtw first
e odl ne (0] n escrl.l 1 O
r@m oefset';'f lfpls/eesgﬁ refeg cpv%heg k,ne c{] r}'hod

th e 0 to as'
Si Seu\?\nplelr lgleh ¥ rsraé‘% t“k?t&?r'sl SR Fte tﬁéo%d?‘é?fl% b%nw N be

referred to as "left" or "upstreant and the right side wll be
referred &AL "ri gh®ts crhdwiownst Féant 7,[ GOB6LHHer éhnbel ow, apheraecend.
enbodiomenicafrdihey kheadhBg second embodiment, the kneading members 43
are omitted. Namely, parts of the first screw members 42 are
also provided on the surface of the screw axis 41 on which
the kneading members 43 are provided in the first embodiment.
The kneading apparatus 1 according to the second embodiment
25 can provide the same result {effect) as the first embodiment
described above.

[0088] While the descriptions are given to the kneading
apparatus and the kneading methed according to the present

30  invention shown in the drawings, the present invention is not
limited thereto. Each component constituting the kneading
apparatus 1is substituted for an arbitrary component having
the same function as it. Further, arbitrary structures or
processes 2lso may be added thereto.

35
[0089] Further, the kneading apparatus and the kneading
method of the present invention may be made by combining two
or more of the arbitrary structures (features) in one of the
embodiments described above.

40
[0090} While the number of the screws according to the
embodiments described above is two, the present invention is
not limited thereto. For example, the number of the screws

may be one, two, three or more.
45




apparatus and the kneading nethod will be described by 15 placing
enphasis on the points differing fromthe first enbodi nent of the
kneadi ng apparatus and the kneadi ng nethod, with the same matters
omtted fromdescription. [0087] As shown in Fig. 7, in the kneadi ng
appar at us 61 %0 accordi ngcrqgo t he. second enbodi nent, the kneadi ng
menbers 458°%7H! omi tt dRT STl y P paFt PN t HESF | A8PeEcr W htfberaf 42he
are al so proviided oncthen sgrfatkeofinnhe soréacaxi sf4tooponkinth blfe the
kneadi ng swendyes s p4dvaredpriovi tieel iknebHeénfi rssictambodi rentonfhetuted of

kneadi ng apparatumit aeodiang tond h?r@@@ﬁﬂd 19REQI BNt 251680 1imited

h d
o B I B b U ST

appar at uskréen I}I% fk%%%ﬁd?rhgaﬂ%t a éBBSFd f6°Eh8 pF@?erﬁo“@g’nents of
i nvent i on“Bhows SrvEhe RECHIdRgs, the pPesertnsadiant i orrékiomt PiKi t &
t heret 0. ®aeht corpohent Wonsteraptiicngatheikheadi ng apparatus is
substituted for an arbitrary conponent having the sane function as

it. Rortheiqus¥bids agﬁbls_,tgd&thrt@s or processes al so nmay be added
t her et o. [s@]éé)]owj FUREner, - E‘ r#@eesa}_}dltng ap,gargat us ancd the kneadbin%
rd

met hod of resent.jnven conbi ni g

of the arBif¥aEry IE‘?‘FTJJCJtJtﬁ egofefjé’dt u%lle%ﬁtalr}?eosne S &g iafseed  from
descri becp%h‘éﬂ/e miged 0000] Wi ¢ e X el mungErPofl tilpe s cleviggac ddredi M st
t he enbodderend si iesc rivdiiedy alyoaegiads dnwb,tdt hergireeserdhdmyenitdcan ti sshret a

i m t1sd t oot dnddtfo XY €is tdiecdpiher.of Jihe sHEeWsIBY R tion
two, thr e@lrpélﬂ}zrﬁroééceé'g [ngllggrﬁrgggong\/ﬂl ltgtggt Npbhe 1 nper doresent

surface of tththﬂea I ng se Qn,an QEer surfaces of conmpdnents
of the sciews provided 1T tHe 3 neaﬁpﬁé §8¢tFon are constituted of the
ceramic material, the present invention is not limted 5 thereto. For
exanpl e, one of the i nner surface of the kneading section and the

i nner surfaces of the conponents of the screws provided in the
kneadi ng section may be constituted of the ceramic material. 10

I ndustrial Applicability




[0092] Wth the present invention, it is possible to prevent netallic
forei gn substances (foreign substances) frombeing mxed into a resin
conposition during the resin conpositigﬁ bei ng kneaded and to prevent
short circuit when a 15 sem conductor chip is encapsulated with the
resin conposition finally produced. For the reasons stated above, the
present | A LAIMERY I$tirj al |y applicable. 20 WHAT IS CLAIMED I S:
1. A kneading apparatus for kneading a conposition containing plural
kinds of pulverized patieidading ceppatstng: o8 CasddWidyChUdidi@osad tion
suppl y FKH§n€éanHH¢HDGﬂ¥1 m&%d%OGEoﬁhibggized materials, comprising:

a knegding section fqr storing the,conposition suppl 1'ed through the
supply port to 10knead fRe 8onp05| ion: _and a .

di scharge port for discharging the CHRBLEi t iPOF 4 huk®%knesHBBlYaRg the
at | east one screw f gemRagadiAg/t he conposition stored in the
kneadi ng section, the screw rotatabinegariony dedciSonn fhe caséfighg t hthe
screw i ncl udi ng: asc&%wgégihﬂMhngﬂﬁgﬂﬁ%ﬁl%%féﬁ#HYkhén%upply ort to

a scrgw nenber proviged_gn.the : i of t hescrewaxi s, t hescrew
20menber provi ded in t%ggkﬁggdfggﬁgé%?§5hph§£d .

on, , wher ei n
the screw menber provided in the kﬁéﬁ&kﬁﬁggeéFFEn has g1sarragétdndne
t he kneadi ng secti on “RE® &AL AReFNYEr Far@dedn@nd
wherein at | east theasurfece: obne hecgereviarenbeea@bnor the |laagtogifig on
i nner surfwnedfithenkneadhagnseektic@ohsS €BBSHsictreied afataenmeialildda

matenisal .in e AHNRAJING aRRaLALHE1hAEnkneading a conposition

cont ai ni ng pl ural ki nds of pulveglzegcgggerlggf% ‘“HQ%ﬂ&ﬂ'“lan outer

periphery; and
a screw member provided on the outer
periphery of the screw axis, the screw
20 member provided in the kneading section,
wherein the screw member provided in the kneading
section has a surface and the kneading section has an inner
surface, and
wherein at least the surface of the screw member
25 or at least the inner surface of the kneading section is
constituted of a nonmetallic material.

2. A kneading apparatus for kneading a c¢omposition
containing plural kinds of pulverized materials, comprising:
30 a casing including:

a supply port for supplying. the
composition;
a kneading section for storing the
composition supplied through the supply port to
35 knead the composition; and
a discharge port for discharging the
composition thus kneaded, and
at least one screw for kneading the composition
stored in the kneading section, the screw rotatably provided
40 in the casing, the screw including:
a screw axis having an outer
periphery;
a screw member provided on the outer
periphery of the screw axis, the screw
45 member provided in the kneading section; and




30a casing including: a supply port for supplying the conposition;

a kneadi ng section for storing the conposition supplied through the

supply port to 35knead the conpositionj; and a

di scharge port for discharging the conposition thus kneaded, and

at | east one screw for kneading the conposition stored in the
kneadi ng section, the screw rotat abf§e oW dEPMBY n Hdve ickgsi ngn t ke

screw i ncludi ng: ascrewaxi shevdiipiganouw er tper isphmmwy;axis, the kneadiag

screw nmenber provi dethe@betrh@rout aedpen i pher yod 4 diase rewaxiocs,t hescr ew

ﬁSnEgber provi ded 'nw%@@e&ﬂe@%bﬂgo?eQEbO@br%@dme%%efhand the kneading
neadizn vi_de e periphery o e _screw axi s,

t he kﬁeg In ﬁ%nﬁég anﬁ%éﬁﬁ#ﬁnat%e%&ﬁeigfnglgécﬁ%ﬁ{lon &s an dnner

mhereineﬁﬂé%?ﬁeﬁfﬁ? crew menmber and the kneading 5 menber has a

surface and the kneadhggesdactitonehas ahei srafasgr Pdcaheaw¢rew member,

wherei n &t | easit t biee sgufagee 0b £t hbesgnendiregbeerpbatr heasttt heast the

surface ofnddie kaeadtagorenhey apd=@ind easttribg idmercsuddaceof bthes

kneadigng ,sf&td QN @re Lqnst;ibuted of a 10 nonnetallic material. 3.
The kneadi ng apparatus as clainmed in claim2, wherein a clearance is

fornmed between the inner surface of the kneading section and an
out er nost3portion of TPRe kRRAH MY PPPIEAEE afdl tHeéidicshr aRcestain n 2.

the range’hHreiiis o cdegwancg, Fhefkneedi hgtappar dthes benet akneflaca of
claim 2, wikerleigndihey kneadicrg aenber has @0 @ aribinor thaHeNngkn@ ading

surfage antiy Quereayalepheveded OR the surfacesaf. 4 he, 20 gpre
portion, and the outer |ayer of the kneading nenber is constituted of

a nonnetallic materi The kneadingFapparatus as clainmed jn,

. b.
claim 1, Wherein the%i’f?r el AT §" had PR 3G d Spor ti dntHdtichgia sttt e 2
25 and arfRARSEM | &fér prodfded e oFar hasf @ heosier f Bestapnt Heachre a
portion, sanfadre euteran ayeteof lefersqrmw igkids ¢35 cbastidwftact obfa the
nonnebal ldxrgmapert Bdn, and the outer layer of the kneading member is
constituted of a nonmetallic material.

5. The kneading apparatus as claimed in claim 1,
wherein the screw axis has a core portion having a surface

25 and an outer layer provided on a part of the surface of the
core portion, and the outer layer of the screw axis 1is
constituted of a nonmetallic material.

6. The kneading apparatus as claimed in claim 1,

30 wherein the screw member has a core portion having a surface
and an outer layer provided on the surface of the core
portion, and the outer layer of the screw member 1is
constituted of a nonmetallic material.

35 7. The kneading apparatus as claimed in c¢laim 1,
wherein a clearance is formed between the inner surface of
the kneading secticon and an outermost portion of the screw
member and the clearance is in the range of 0.5 to 4 mm.

40 8. The kneading apparatus as claimed in c¢laim 1,
wherein the screw is detachably provided with respect to the
casing.

9. The kneading apparatus as c¢laimed in claim 1,

45 wherein in the c¢ase where a length of the screw axis is




6. The kneadi ng apparatus as claimed in claim11, 30 wherein the screw
menber has a core portion having a surface and an outer |ayer

provi ded on the surface of the core pogjion, and the outer |ayer of
the screw nenber is constituted of a nonnetallic material. 357.The
kneadi ng aratus as clained in claiml, wherein a clearance is
formed bé 1 he® i Hn8P9sdr FfH@a e Tt R Kiiadi P s ekt i dnf B afs D/ L
out er nostaTEdrR i O I6FE 1t e redeéworentel/Bnd £Re clearance is in the
range of 0.5 to 4 nmm 408. The kneadi ng apparatus as clainmed in claim

1, wher egniéelﬂ;cr eWTihs d%@&@ﬁ%Ya@fpﬁM’!&l@@tg Wit h J1espeet 1R theaim 1,
casl ng. HdEs 1 e?.ggr}g) Latus : n mherein i n
t he case wher ela engt ﬁ%{g]&%tlﬁg%sgrgz\?vgag?g?lgsé %%i%gﬁ #%ac]:lleg:slv%} and a
di ameter of the screwis defined as D, L and D satisfy a relation of
LID10. 11-10. The Khéadftfpdpphr abndrasuel &smedl #ined aiim 1¢1sim 10,
wher ei n teerronmmet aVickenateaidheds &vcefanhe matremial matétiaThet 500

kneadi ng @pplarsat Uss asyuellaitredri poekatAadO13erei n a Vi ckers hardness
Hv ofipt he ceramic material at 500 gf load is equal to or nore than

1300. 10 The kneadi tus as _clained in claim10, wherein
Lhorml didnet v py T APAIELA, BpELELIET o) Sl a0 ANELELR ol
0.01 cal /'Ttm%Et. &) . Ny ARBEABEF LY pFBd & nhRS eicddfdGet BRterial is

encapsul RIHY riesidF, megwprihginng:- 01 cal/(cm-sec-°Ckneadi ng a
conposition containing plural kinds of pulverized materials using a
kneadisng @appar at us def i negdipLl aifd. 28roducing a semiconductor

encapsulating resin, comprising:

kneading a composition containing plural kinds of
pulverized materials using a kneading apparatus defined by
claim 1.
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