1 TITLE OF THE | NVENTI ON METHOD FOR PRODUCI NG
SEM CONDUCTOR ENCAPSULATI NG RESI N COVPCSI TI ON AND PULVERI ZI NG
APPARATUS 5[ 0001] The present invention relates to a nethod for
produci ng a sem conduct or encapsul ating (sealing) resin conposition
and a pul veri zing apparatus for use in the nethod. 10 BACKGROUND OF
THE | NVENJ}EN: &H087d Ther@t forknown a sem conduct or package in which
a senlcondUCﬁmﬂﬂﬂTKTﬁgg‘__ﬁ_“Eor IS &fap N
with a resin-nade enca gﬁﬁgtF%qggggﬁﬁﬁg?hnﬁ§9¥$£ iﬁe encggg%Fgg%%gI ©
mat eri al RBF L heO¥RAT EbHdlictit? 15 i 6#%@@% d°by mol ding a resin
conposition (pulverized resin conposition) containing a curable resin
through, eogol]a tranmfer prelsdinng et dodi of 006@3Aepr otess: f orethod for
produci ngpt-B&uEL8EN GOMRASH itd R A rpul et d Zad JtESsign Cospobitgon) resin
| ncl udes a.ULYEL | gAt1 oRa Process: (ding Hyil varlzaldan peocess) ofn  che
finely pulverizing a resin conposition (a conposition) containing
pl ural kiﬂﬁEhB?'pomder materials (materials to be pulverized). For
exanpl e, the pul verization process of the resin conposition is 25
per f otre dBR¢KGRPUBRSOBUTHE! I aratuses including a vibratory
bal |l mill fpaoepnti nuotiser®t 8§ yxhakh & kEkmbdeoadgasostpeakagypen which a
pU|Ver|Z|ngQQBﬁgﬁEHérsuQﬂxﬂ§ a J&bniMohluekothe bikgedsee, fOr covered
c

exanpl e, patent t 1 . .
30[ 0004] AMBRGERESZAUT Ser i 5 KBapfar dFisdsPels prefErapfe £ use thero
gas streaﬁﬁ??ﬁéabulvé?ﬂ%iﬁ@cgﬁgg}ﬁfh%gsﬁﬁégr?? car® pr eVent For®

suppr &ss) chebalils cofeieseh Brbsodndas fa oht bl ngORPREYTEAR 0 (P VFELFRT
conposi ti easdur icegppulivaring atdort dimemeofa 85r{1Q005) Howevehronhb, g&sg- -
stream typeipyhveci-zihRUqappanatusasuffers froma problemin that the
resin conposition adheres to an inside of a chanber during

pul verizatign. As a result, a yield is_reduced. t Nro |0

in that tﬂgggééin 40 %od%%%???%nj%ﬁépﬁﬁggﬁﬁﬁgguréH%uB%%HH{ @d%3?51%§on
pul ve?? zatPaRverpizel | effd Tt o FURRYS OPOf ptopEIEtRs fe. gulverization
cur abi | i t proeksthel fiesi owonposidtiion mretader eby Cheehpl 4BVEFEyLng 2
t her eof beeeMBS OQos45[R00G Patend s docamentodta I B85642681 kinds of

i nvention {0 provide a jfet hog {0r; Droduci pg auser-¢oBAYCt OFor example,
encapSU|a€%%g pulverization process of the resin composition 1is
25 performed by various pulverizing apparatuses including a
vibratory ball mill, a continuous rotary ball mill or a gas
stream type pulverizing apparatus such as a Jjet mill cor the

like (see, for example, patent document 1).

30 [0004] Among these pulverizing apparatuses, it is
preferable to use the gas stream type pulverizing apparatus
since it can prevent (or suppress) metallic foreign

substances from being mixed into the resin composition during
pulverization thereof.
35
[GOC5} However, the gas stream type pulverizing apparatus
suffers from a problem in that the resin composition adheres
to an inside of a chamber during pulverization. As a result,
a yield is reduced. Another problem lies in that the resin
40 composition absorbs moisture during pulverization, which
leads to reduction of properties (e.g., curability) of the
resin composition, and thereby the moldability thereof
becomes poor.

45 [0006] Patent document 1: JP 385642Z25B



Sconposition and a pul verizing apparatus resin capable of producing
nmet hod, which are encapsul ating resin chnposi tion havi ng enhanced
curability at a high yield while preventing netallic foreign

subst ances from bei ng m xedi nt ot heresin conposi tionduring
10pul veri zation. [0008]In order to achieve the object, one aspect of
t he present invention is directed to a nmethod for producing a

sem condugt.ar. encabsmlat{ RebNesin conposition, the method
15conpri sth i
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t han 20C,aaHH”§Ba¥ﬁ%§%dif§P%? tﬁﬁ?ééiglagbpﬁgggs?%%o t he éﬁ?qﬁg%skgﬁ§es
equal to &F°lesPtih 4013RA, f@@%Q]F%etherﬁﬁfﬂod{%%m% Te 6resen? ring
pref elt edpthatrthetcomposition includes 30 and the curable resin
i ncludes an epoxy resin-based curing agent. [0010]In the method of
the presenpgbByentioni,id-isSr tophehesvedehbaboaecontent pepeentagethe

of ‘the ingrganhe filJ&l: 3y MLerdiale i heo COMMRSIAION cbo D&oducing a
pul verized I'n the Eglver|2|n$ g{ocess is in the range.af 50.4Q 8Qstnod
Wt % [ 001FFPACPREUREPhod®BF AP A& PFe¥ent™ ThventiOn, it s’

pref ety edceharichedmet hod further conprises pre-mxing the
40conposition prior tputherpuliverizi meprpraddssn containing a powder

material of a curable resin and a powder material of an

inorganic filler material by swirling the composition in a
chamber with a swirl stream of a gas using a gas stream type
20 pulverizing apparatus,
wherein a pressure of the gas supplied into the
chamber is equal to or more than 0.3 MPa,
a temperature of the gas supplied into the chamber
is equal to or less than 20°C, and
25 a humidity of the gas supplied into the chamber is
equal to or less than 40 %RH.

[0009] In &the method of the present invention, it is
preferred that the composition includes a curing accelerator

30 and the curable resin includes an epoxy resin and a phenclic
resin-based curing agent.

{0010] In the method of the present invention, it 1is

preferred that a content percentage of the inorganic filler
35 material in the composition to be pulverized in the

pulverizing process is in the range of 50 to 80 wt%.

[C011] In the method of the present invention, it is
preferred that the method further comprises pre-mixing the
40 composition prior to the pulverizing process.

[0012] In the method of the present invention, 1t 1is

preferred that the swirl stream of the gas is generated by

supplying the gas into the chamber and a flow rate of the gas
45 supplied into the chamber is equal to or more than 1 Nm*/min.



[0012] In the nethod of the present invention, it is preferred that
the swirl streamof the gas is generated by supplying the gas into
the chamber and a flow rate of the gas 45 supplied into the chamber
is equal to or nmore than 1 Nn8/nmin. 3 [0013]In the method of the
present invention, it is preferred that an average value of an inner
di anmeter of the chanber is in the range of 10 to 50 cm 5 [0014]In

the net hOﬁpOSI he preﬁqenkh}envl{?@éﬂ zo'ft me pﬁa%fe%a%d thatnpagd, ckes is

of the co ion t veri ze

in the veri,zin
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particle shaebof B0 IVFATHT &F dihéﬁbﬁ@ QPoup haV|ng a particle
size af 150 pmor nore but less than 250 pm and a third group having
a particlepsize of |ess than rddOngn o&ndche present inventidrereiir is
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pul veri zing apparatus conprisin
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pulverized composition are wt% or less, ¢ wt% or less and
90 wt% or more, respectlvely.

[0015] In order to achieve the object, ancother aspect of
the present invention is directed to a gas stream type
20 pulverizing apparatus for pulverizing a composition
containing a powder material of a curable resin and a powder
material of an inorganic filler material by swirling the
composition with a swirl stream of a gas, the pulverizing
apparatus comprising:
25 a chamber;
a supply device for supplying the composition into
the chamber;
a swirl stream generating device for generating
the swirl stream of the gas within the chamber;
30 a pressure adjusting device for adjusting a
pressure of the gas supplied into the chamber;
a temperature adjusting device for adjusting a
temperature of the gas supplied into the chamber; and
a humidity adjusting device for adjusting a
35 humidity of the gas supplied into the chamber,
wherein the pressure of the gas supplied intc the
chamber is set equal to or more than 0.3 MPa,
the temperature of the gas supplied into the
chamber is set equal to or less than 20°C,
40 the humidity of the gas supplied into the chamber
is set equal to or less than 40 %RH, and
wherein the pulverizing apparatus is configured to
pulverize the composition by generating the swirl stream of
the gas within the chamber and swirling the composition with
45 the swirl stream of the gas.



a swirl streamgenerating device for generating the swirl stream of
the gas within the chanmber; 30a pressur® adj usting device for

adj usting a pressure of the gas supplied into the chanber; a
tenperature adjusting device for adjusting a tenperature of the gas
supplied into the chanber; and a hum dity adjusting device for
adjusting a 35 humdity of the gas supplied into the chanber, wherein

t he press%@giw;’he 9as suppligd jato the chamberds set equdl feeoinc

nore t han, t he tenperature of the s supplied j -
chanber |5P€@ttEgtal *foGr s Siesh ivjod gg?heswﬁlt%riri, ﬂi%/&gr? %%geraé%mg
suppl i ed davbce henehaAber & et lddual ot oneF2te3s*PhaR 48I9RY, Hitd 92°
wher eisn t hetpuler i zhagbappamat usres aoorrioger edl eod pal verFgenipeential
conposi t i @n-Hy: genesatimg dhausmi rl stream of the gas within the
chanber and swirling the conposition with 45the swirl stream of the

gas. 4 [ n the pulverizin ar S esent jpyventi
it is pre?g$fig,thatllhe g@ﬁrlpg%fggh%éé%e %ﬁ?%#%%:eviégﬁln%f%deékggént
pluralitylofenbsotesitniiscRTRAFEEETt hB has™8 PﬁgBSFﬁ% cRARDEF And” &t &°
arranged” abong aleiyeunfferenticabrdispéasi ohhef Yt At 'G019FPn *+°
t he pul vesugphgeappatat tise ofhdies pr esent invention, it is

preferred that the pressure adjusting device 10is a device for

conpre53|?goag? gas bfﬁorghéhepgﬁ§e£§zing apparatus of the present

invention, it is preferred that the temperature adjusting

1% device is a device for cooling the gas before the gas is
supplied into the chamber.

f0019] In the pulverizing apparatus of the present
invention, it is preferred that the humidity adjusting device

20 is a device for drying the gas before the gas is supplied
into the chamber.

00201 In the ©pulverizing apparatus of the present
invention, it is preferred that the chamber includes a bottom
25 porticn, an outlet formed in the Dbottom portion for
discharging the pulverized composition therethrough, and a
wall portion formed in the bottom portion so as to surround
the cutlet,
wherein the chamber is configured to allow the
30 pulverized composition to go over the wall portion and then
discharge the pulverized composition from the outlet.

[00211 In the pulverizing apparatus of the present
invention, it is preferred that the supply device has a
3b supply port for supplying the composition into the chamber.

[0022] In the pulverizing apparatus of the present

invention, it is preferred that the supply port 1is provided

out of alignment with a center of the swirl stream of the
40 gas.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023] Fig. 1 is a process chart showing a producing

process of a resin composition.
45



supplied into the chanber. [0018]1n the pulverizing apparatus of the
pr esent invention, it is preferred that the tenperature adjusting
15 device is a device for cooling the gas before the gas is supplied
into the chanmber. [0019] 1 n the pul verizing apparatus of the present
invention, it is preferred that the hum dity adjusting device 20 is a
devi ce for drying thergas befpseat heigas diswsUpphéegied Dl hehowing a
chanber 002 M n us. of Nt enRVeRki oy e
is pre%e?rg%l?hﬁg t%ﬁg {?%ﬁﬁa gf%%PééeB t%ot%%ﬁz %@ﬁﬁgrtron an
outlet f oPABETh %ﬁ%e%B{?%h1portron for di scharging the pul verized
conposi tion therethrough, and a wall portion formed in the bottom
portidn so as to surrbund i he cutiast plan view schematicahhgrehpvine an
chanber isnconti guredetguitdon the B quHvwer issedincamposioti 6n to go
over the wall portion and then di scharge the pul verized conposition
fromthe outlet. [oozglrn &he puIvgr£2|Q%lappgwagyﬁwpﬁgtgecpggggptOf a
invention, it is preferf that“the" pD devi ce as PlY &
port for @Hbﬁ??ﬂﬁg“ghénéGWﬁﬁélF?%inﬁYS tRAENEhaRBar 2 Fﬁoégﬁ the ~*9
pul vek® zi Ag apparatus of the present invention, it is preferred
that the supply port is provided out of alignment with a center of
the swirl perheaBpOobrkbR1 49968 . oBRHDE FXSGRIRT ENHID IMENTORAW NGS

[0023] Fi g 0524§ a pro§g§§lg@@{5w homnng qmggﬁggun NG .pr ocesso@fcihg a

resin compositi i ew ,
schenatrcé?pﬁcgﬁgﬁfﬁﬁra ?ﬁ%%ﬁ?%%%FlQﬂo 3Fus aggo dgng to Graposition
enbodiﬁen?ceprﬂhegprééentt@%veﬁ??éﬁntSFH@V9§tl§na fﬁﬁiplﬁn yrgwerlZl“g
schenmat i cabplpy rshow rfypraminsidetot meshpd vardilzig dpparbbed showstEal
Fig. 2. bpased on the prefifred éSbedEeeiionahowh ennshowl rg@mpanying
chanber of; wggbgerrzrng unit of the pulverizing apparatus shown in
Fig. 102. TAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[0024£Fbrelnbe|0m1anEthgdforpEgd%§|% ccess chart showing a producing

process of a resin composition. Fig. 2 1is a side view
schematically showing a pulverizing apparatus according to
one embodiment of the present invention. Fig. 3 is a top plan
view schematically showing an 1inside of the pulverizing

25 apparatus shown in Fig. 2. Fig. 4 is a sectional view showing
a2 chamber of a pulverizing unit of the pulverizing apparatus
shown in Fig. 2.

[0026] In the following description, the upper side of
30 Figs. 2 and 4 will be referred to as “upper”, the lower side
will Dbe referred to as “lower”, the left side will be
referred to as “left” and the right side will be referred to
as “right”. In this regard, it should be noted that, only for
the purpose of clarity, in Fig. 2 components such as nozzles
35 71 and the like are omitted, in Fig. 3 components such as a
supply unit 73 and the like are omitted, and in Fig. 4 the
nozzles 71, 72, the supply unit 73 and the like are omitted.

[0027] The (first) pulverizing apparatus 1 shown in Fig.
40 2 is a gas stream type pulverizing apparatus used in a fine
pulverization process (pulverization process) to produce a
resin composition as a molded body (compact). Prior to
describing the pulverizing apparatus 1, description will be
first given to the overall producing process which begins
45 with the supply of raw materials and ends with the production



sem conduct or encapsul ati ng(seal i ng) resi nconposition 15 according to
the present invention and a pul veri zi ngb apparatus for use in the
nmethod will be described in detail based on the preferred enbodi nents
shown in the acconpanyi ng drawi ngs. 20[0025]Fig. 1 is a process chart
showi ng a produci ng process of a resin conposition. Fig. 2 is a side
vi ew schegpti gal |s>én§f&%wdﬁ9;t@rpule\hecralpzslungtaagar aleléS nAC i gL i ronefor

erbodi rente o1 Lhe RLESERL,LOVeRt| o, Hihchdid 8.l ogy Rl alcuhedndyecor

schemat i ca?Ty ll}l% Insrde”of the pul verizing 25 apparatus shown
in Fig. 218" 4 is a sectional view showing a chanber of a
pul verizing unit of the pulverizing apparatus shown in Fig. 2.
[0026]9 n thezE Dl | ow g dieiscti ptiinati,v itdhe luppeershde of 38wRhgserahndef
4 will besrefersedohpoastivppere pidigadaner rsedeaw hhrbeisefefnetudo a

asd Iowlelrc%rggﬁ Ieffg %dea\p{ldl | Jbe feferredfaas1'l efine the eightr
side wi

rred to as, this regar ul
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such as nB2ifes28s MAundUEREoF| kjen%‘éd%mattéﬁmf‘ﬁ ﬁ%ce]? ifonéhfs 2
such Hs acsupplygurigerz3 an8xehelkskerfar éh@mqqr@@ieanﬁeﬁhnﬁlg’d&dtehea“
nozzl es 7dpo¥, reBensuppl ysanfdz73. andnt heiki kesar.e iom t¢ edarticularly
[0027] The,(EEEsh)1pulierdZd ngna@w@ Usedi shewAtkinbhg, 48 Zis augasg

stream tyge ggl ver |5Aé}galaipcp%reas)l%s blé%%qi '&Plﬂfd nggépﬁq velkgation, phenol

process (p%?veflzatlon 'OCESS uce ition a

nol ded bod}? ¢ E¥hpdetdS %ﬁ?b?gté‘gﬁ%c“abl Eﬁl?aﬂ%n% \I}lggglzgllnﬁg %typpparg %% 9
1, dekTriptepdh okl b beltirBing| eeMmatol ¢ H8 IOVEY aillgle“f&r oduci ng process
whi ch begins 45 with the supply of raw materials and ends with the
productiongoB99f a semg&RlICt yr erGapsypakiyngrdesi N icopes tiaoncfcesol
coveri ng (gneapsul ajddok menwgmuctaorbgm@m@er@@@ndyﬁéﬁp resin, a
el enent) E % % arsp nd LV %z;{I mat er | al S %@[M%ptg&ggﬁ oftyge
resi n confoSYEi8ReAFa b?%%a%g TR *Yaw matérial § Thel ude a cura

resi n2ndeacoky| Fep ifamt erpal ¢t n’é%@‘én?%orﬁwﬁjicere%yeﬁeglml AOFg&R ¢°FF
particles).If necessary,the raw materials may further include a

curing accebepat or angxandOcoOupki nheagends ndExamplkesiof itrd volgr abl gehenol

resin inchudg:ap eRQY Fi8sidn andrs9;ihorkh pﬂé?}otlh|§r£la$ﬁ|; typbkSphenolic
particul arI Rref erablpehto Juse, %]n eeoog% ﬁ@n&?@&aké‘éf‘g gsmt,ﬁ%l ring
ase ri

curing agén Bhenold 6= resin: ent,_suc % %liler
ar al kgi t)?ﬁ@méﬁllicnﬁhﬁﬁéﬁf-c &G pRE olsomﬁO e t 58“18 ring 1

or a nul t hatiendaadr offetd i@ adurd nEl abht maE@OQ@}Exéﬁﬁllégeofatﬁ‘és%ﬁoi)}llca
resin incliudeiagcreesotushecnovtolime ¢ype epbryicesi mhanebi phemylysitpgd ine

epoxy resish, iaadi gychopanthadhgnesbyperepoxy resin, a triphenol
nmet hane type 20 epoxy resin, a multi-ring aronatic epoxy resin and so

forthBO [0031] Examples of the «curing accelerator include a

phosphor compound, an amine compound and so0O forth. Examples
of the coupling agent include a silane compound and so forth.

[0032] Specific one or more of the materials stated above
35 may be excluded from the raw materials. Other materials than
set forth above may be further included in the raw materials.
Examples of such other materials include a coloring agent, a
releasing agent, a stress-reducing agent, a flame retardant
and so forth.
40
{0033} Examples of the flame retardant include a
borominated epoxy resin, an antimony oxide~based fiame
retardant, a non-halo- and non-antimony-based flame retardant
and so forth. Examples of the non-halo- and non-antimony-



[ 0030] Exanpl es of the phenolic resin include a phenol novol ac type
phenolic resin, a phenol aral kyl type phenolic resin, a triphenol

net hane type phenolic resin, a multi-ring 25 aromatic phenolic resin
and so forth. Exanples of the filler material (inorganic filler
material) include a fused silica (having a crushed shape or a

spheri Ca|b§£‘@@ekiaﬁecrﬂe§€£ﬂdémﬁ ShtiG@ an adtydma: apHosphéporth. metal

30[0031] Exaipl g3 of Lhe. &ird N9, AGGeielatas inglde asghesphor

conpound, an am he conpo orth. Exanpl es of the coupling
agent include a silane conpound and so forth. [0032] Specific one or
nmore of th@Opht eri al sl Bt & a56\Vi€3353°Rdy be excl uded fromthe raw

mat erisal s. Ot her nat exd aslsowhannsé&tof orlt h satsoid ivayndiee Figrltshegmong  the
i ncl uded pawthettavaat gkbaksrsExanplesipédsuchnot hepuheteiiads by the
'ng: ude apgwgﬂggngg%%aﬁtngl easiiig REEHL .2 AsSLEESScd eQUGiNIgIagent ze
a flame retardant_an
[0033]Exaﬁbfégg??ﬁe?Taneré%é%g%nt|ncTude%é%o?%%?%%%%% %%033 pgérﬁilzid
anti nony RFHEBasER f IS arGant, A"RLREhdiD gPd e chrihg
non- aHt | neayEbasedhl v imat az €amte B 5 03 Pdr PhDEXamfited IGH 5t Hghan the
non- hal o- ranllenonaastiabay- A'Fabased fhanéiietmrdantriat|mee bp added
organi c phosphgk, @cMptakehydratepudviirt Eegen=€eent al Hi Ngohestne andgsoo
forth. WO%MI o8, BY geng@ﬂéO@ﬁéﬁgﬂ%@ ghiihs b sagcgflrgsult, a

mat eri al s_ano {st&[10 Lverlz% |ne glverlzed

pulverlzeﬁ}r6§ f?%?ﬁﬂfﬂ&éPlZl?ﬁf (10ds
Ge filler

ave a sp eC| E
partitie BRrEETdREEr| BUER onaS EXENDI e‘“s“ﬁb]tehe LR e Perd &Irg td
pul veri zedainel adle pohelecur abile cesimg (whiceherayocomraids it P Cuf® ngoxdn
agent), the %&&bﬂ@e@CC6|£H@Ipﬁlaédlﬂim@rapﬁbeatabslthaﬂjthbefﬁbbewlbed
materi al s part of the filler nmaterial may be added in order to

pr event tﬁe pulverlzed materials fromadhering to a wall surface of

t he pul veri zing apparatus 1. As a result a first conposition

cont atthi nd Oﬁﬁé?a ki néSUBF2¢ el 1A Vet 2ed 15 materials such as the
curabl e resin powder,Atheetified waterial powder thenhsarufphgrials, for
accel er at ek appwder aanch:so dorthe | 81 bt ai neder The puhweremphgder of the

appar at us 11 Wek! nRecdeseribed Labercr20[ 093] S acec deepiaent ) In the
A speci fied ?%t%rk%l %ﬁ%ﬂg th ﬁer@guggﬁﬁﬁ g %nthE %4@69%@1t@ Raht ref to

the filler Fer 1 ey
T A CL O g A, R e e

coupl i ng Agerdt %o Al 0vied 10 TEUHET® 450 125 s (FFACed 16 Fﬁ@dFﬁIW5Ierlals
material @itnorganicliet| ertpaitilclies)ebisined esufe digecdndverization
conposi ti gadcontakni ngupoxeler natertdmadns of mble fbél erpemferned | either

Obtained'ég%%lkg%%oﬁghweﬁkzgkgogfter the other.
30
[003¢] {Mixing)
Next, the first composition obtained in the fine
pulverization process and the second composition obtained 1in
the surface treatment process, namely, a resin composition (a
3h 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, it is
possible to use a high-speed mixing device having rotary
40 blades or the like.

[0037] (Kneading)
Next, the resin composition thus mixed is kneaded
by a kneading device. As the kneading device, 1t is possible
45 to use a kneading extruder such as a single-axis type



andt hesur f acet r eat ment maybeper f or medei t her si nul taneously or one
after the other. 30 [0036] (M xi ng) 8 Next, the first
conposition obtained in the fine pul verization process and the second
conposition obtained in the surface treatnent process, nanely, a
resin conposition (a 35 conmposition) containing the plural kinds of
pul veri zegh @4 £Fd ab St 18441 x&€l 4§ has oppdt yx Dy aywe Ximea cliovd cex t ftabdr ofor
the pul verizep, naterigls, sontainedd n tA&ihgsikB160aRASELI ArbRS a
different specific gravity. As the m xing device, it is possible to
use a hi gh-sgeed m Xi an device having rotary 40bl ades or the |iKke.
[ 0037] (KNP hl) Next(PII7EF&'n conposition thus mixed i s kneaded b
a kneddi ng device. ASiedfe knidsdi ntedevi ceomResisl Possitte 4573 8e %/\S
kneadi ng extsuses such @&sgsssimglaewixiss type 8 kneadi ng extruder or
a doubl e-axis type kneading extruder, or a roll type kneader such as
a m xing nd so t (Degassi ng) 5Next, the resin
conposi ti i)ﬁblta%ﬁs knea{iﬁ{deelhcs fﬁ%gggjs)ed by a de%a%si ng ggvi Ceyegassed is
[ 0039] (Sheet Maki ng) MNekt,, tHE r €% "coMS881°ti* on "t hus aggassga s 10
mol deld i nrelacdhdeattoshapehbyta HHad - Aukiengs BRRG T8 KA a9F8stft, 4'° @
sheet shapedulesi a corpeasitiagred steein stapess Fasim hEtest ashaped resin
obt ai ned. yAsethe1sheef - pBKEDgedeVvi ces  ithei Ssipossirileindo usejice, g.it ais
Sheet_nakéggsﬁghg't;SngﬂpiggpplérKHeet—making rOll-_hbXt’ Fhe Sheet_
shaped resin conposition is cooled by a cooling device. This nmakes it
possible to easily and reljably perform pulverization of the
sheet 1%hap884Pési n cohpdsiti®n. 20 [0041] (Pul veri zation) _
Next, the sheet shaped resin composition 1s cooled
by a cooling device. This makes it possible to easily and
reliably perform pulverization of the sheet-shaped resin

composition.

20
[0041] (Pulverization)}
Next, the sheet-shaped resin composition 1is
pulverized by a second pulverizing apparatus to have a
specified particle size distribution. As a result, a
25 pulverized resin composition 1is obtained. As the second

pulverizing apparatus, it is possible to use, e.g., & hammer
mill, a grindstone type mill, a roll crusher or the like.

[0042] The granular or pulverized resin composition may
30 be obtained not by the way of the sheet-making, cooling and
pulverizing processes but by, e.g., a hot cutting method in
which a die having a small diameter is instailed in an outlet
port of a kneading extruder and then a molten resin
composition discharged from the die is cut by a cutter into
35 granular resin composition having a specified length. After
obtaining the granular resin composition by the hot cutting
method, it 1s preferable to perform degassing while the
temperature of the resin compositions remains high.

49 [0043] (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
compacts.

45



Next, t he sheet-shaped resin conposition_is pulverized by a second

pul veri zing apparatus to have a specifi%d particle size
distribution.As a result, a 25 pulverized resin conposition is

obt ai ned. As the second pul veri zi ng apparatus, it is possible to use,
e.g., a hamtmmer mll, a grindstone type mll, a roll crusher or the

li ke. [0042pThe granultes oespul vempgedtiesi nscospdsiii.ore may. 30°bering
obt ai ned netchystbhetnay) ok tbRisheelcdki 88ip CO8khNGoAdG: Polt VeI &Zémy) .
processeslputh£T %d%dsfigﬁg E@éiﬁngoﬁﬁénglé@ ﬂ@'ﬁgl@e@|%yha%iﬂﬂ a a
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| engt h. AReeerbdbtai hivag mdveu el iar9 reesian icompositeiror2by2gRe hot
cutting nethod, it is preferable to performdegassing while the
tenmperatuggpebjthe rephd £OPPOSLLL ONSy I 8ABEESs hingh. p40[HOAI]L(iTadl €t the
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conpobi ti O th€aF rm 9 &Y 'V%ﬁﬁfe 2475 resu%1 hposT t5on Y "
is used iA; gerg 2 @@V‘é#?ﬁ@l(’énﬁabghﬁ‘ét |“1ﬁj3h°éi S8Hi @dhd&BﬂSFtéﬁPpmommg
(senlcondmetbodelenent)fotm other ssorids;ndurdoresi kncepposetiion i sresin
mol ded bycoRp@sit@ohlansfer nol ding method and then the sem conductor
chip is 5 covered with the nolded resin conposition as a

encapsul a teri t hus. manufacturi, nduct Qr
00453 The [ BPE: - ok, W b SLe0e Mt i “Hrick (6 AN d Tt iS. SaPvBaT Sagezing
resin conpBBRERBHSmay b§5u§€€w§slﬂlﬁﬂgﬁN(ﬁh%?%Puﬁ% 41n PﬁlguéggéIZlng
t he pul verbredatesi i cionpasioBBorstirsafpltded byuleeyizing apparatus that
conpr essi aperD! di ngawet hodeearm anté nj el von: ol dimg nethod t oofippmigion
Se”‘CondUQBQEa@HQQQS%h@Eb@gkﬁ%%%ndﬂ”ﬂﬁﬁﬁéﬂ(Hhtéﬁﬂimgﬁlﬁﬁﬁérlals to be

g?;grﬁgtlﬁﬂl%k glvenqth%t uwéyleﬂrg ggggsa&ys b Asnshawy ing

ulveri a tream
pul veri zi RY gﬁé?é?ﬁs Tﬁbﬁ Jée?l ggggg??ééﬁ?? vagﬁff%'tco PO¥E%lon
conposi t i dASESAL &CAPRG 1 5HaPal @lﬁﬂ§ﬂdﬁmbdﬁﬂ@%‘%n?er?apégbnﬁF%FﬁﬁFE for
be 20 pul yerkzed)ingTHevpukvér eriing apparatisglunpntl Gdésrarpgkveingi fge
unit 2 fopupuvkyerikai RYrkbechipssi€osposition (resin conposition), a
cool i pg device 3, a high-pressure air generating device 4 and a

col l'ecting unit 5 for receiying the pulverized first GIWSitiQRded in

the pulverizing unit 2. The chamber 6 has a c¢ylindrical
(tubular) portion and is configured to pulverize the first
compesition within the chamber 6. During the first

30 composition being pulverized, a swirl stream of air (gas) is
genarated in the chamber 6.

[0048] A dimension of the chamber 6 is not particularly
limited to a specific value, but an average value of an inner
35 diameter of the chamber 6 is preferably in the range of about
10 to 50 c¢m, and more preferably in the range of about 15 to

30 cm. In the configuration shown in Fig. 4, the inner
diameter of the chamber 6 is constant along a vertical
direction of the chamber 6. Alternatively, the inner diameter

40 of the chamber 6 may change along the vertical direction.

[0049] The c¢hamber 6 has a bottom pertion 61 and an
outlet 62 formed in the bottom portion 61 for discharging the
pulverized first composition therethrough. The outlet 62 is

45 positioned in the central! area of the bottom portion 61.



25 [0047] The pul verizing unit 2 has a cgan‘oer 6 provided in the

pul verizing unit 2.The chanber 6 has a ylindrical (tubular) portion
and is configured to pulverize the first conposition within the
chanber 6.During the first 30conposition being pulverized, a swrl
streamof air (gas) is generated in the chanber 6. [0048] A di nensi on
of the chénbée 6hesshetepartt itdwl ardblelt 2 ek tmota speti fukaniat ubinbird
an aver ageoval ugp«fi A | smese 35t Hi agRteetofsot heachanberc@1ks shape in

preferabl yyin the: (ange: of aboit 19 £04504Ccmp and, omu e, Prof erpbl yud et
t he rangeé.?}c iasbout 15 tﬁieBO C 80%fol guration shown.in Fid 44

In.th
the i nner °di afet' 6t of 2t he“thah rTémf*geconstantS%‘?%ﬁfl% véttieal
di r ectd onPbfFEheP chander T8 AFEBFRatiVeldPC%he i nher H afBrer 288 Jfore
t he chanbereéepalyl¢hbngehal onpa e varctiitcdl t@i Aéctimen. [ 0049] The
chanber 6 has a bottom portion 61 and an outlet 62 forned in the

?ﬁt t om PoX QBQU] 61 f OrAlfdi&Q:gﬁ!’tgilﬂglet h%_i}(@!é')v%@i ;@dptcbwae?omﬁoghéi B tom
erethro . The -out |.e posi tiQne : e :

the bot t obt porthoh 61 18 WTEhe ‘shins Segfl?r#ﬂﬁcul%?f"ﬁfézﬂ?% Bofdui
par t1 Bl af 1551 (% t SoPPEP SPATRT Pichshibe S PhES bubPet o hAE gEner end
circul ar BRBpECTn Phe EBRfI gRRELEN dAGN 1§ Fi gemmmnigadisfenst v of the
the outl etobRecsinotupartycularly limted to a specific value, but is
5 preferably in the range of about 3 to 30 cm and nore preferably in

1o Snge gt T 4 on6me LOBSOLA SROULL i 0o St o
ot CoRGEI T 1071 G BYEBfmERFEatBs ni CREhe BurP o cb25and Tie Heil
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col | ectingabhi PoBLipp0%3] Hee chrawsert o Heurfhest | peirertist pwaffom being
portion 68ndbfoinedyi nitskealgetionmyortiba Ghtiear dhedoutihet B2 Thest
wal | resin composition being pulverized.
20
[0052] The wall portion 63 has a tubular shape. In the
configuration shown in Fig. 4, an inner diameter of the wall
portion 63 is constant along the vertical direction thereof.
An outer diameter of the wall portion 63 gradually increases
25 from the upper side toward the lower side thereof. Namely, a
height {vertical length) of the wall portion 63 gradually
increases from an outer circumference of the chamber & toward
an inner circumference of the chamber 6. As shown in Fig. 4,
the wall portion 63 is curved into a concave shape 1n a side
30 view. This makes it possible to smeoothly deliver the
pulverized first composition toward the outlet 62.

[0053] The chamber 6 further includes a top portion and a
protrusion 65 formed on the top portion so as to correspond
35 with the ocutlet 62 {(or the conduit line 64). In the

configuration shown in Fig. 4, a tip end portion (lower end
portion) of the protrusion 65 1s positioned higher than an
upper end portion of the wall pertion 63 (or the outlet 62).
Alternatively, the tip end portion of the protrusion 65 may

40 be positioned lower than the upper end portion of the wall
portion 63 or may be positioned as high as the upper end
portion of the wall portion 63.

[0054] Fach ¢f dimensions of the wall portion 63 and the
45 protrusion 65 1is not particularly limited to a specific



portion 63 is formed so as to surroundlhe outlet 62. The wall portion
63 can prevent the first conposition frombeing unwllingly

di scharged fromthe outlet 62 during the first resin conposition

bei ng pul verized. 20 [0052] The wall portion 63 has a tubul ar shape.In
the configuration shown in Fig. 4, an inner dianmeter of the wall
portion 68aigecobstarst béonght he begreiecalthdi rawdonerferestionn dut Ere
di ameter @fhitheowalibnpom®i ofr 68hgr aditaklky dncreasesh5 tibr amd heortion
upper Sld¢1BQM@rQn&h§ok9w@ﬁ sidechbepeof ru Nog®l 5 8s Nelght -{veytigathe
length) of .the wall, QVE'OQOGBtQVQQ%aMLx | DRGHEARES. TEPMLaRa W Clin cne

ci rcunf er fce° of -t hg d ‘an inner circunhference of the
chanbet 6Faﬂ§esﬂ6mﬁ1b‘?‘rﬁtF’%.t91,ﬂtHﬂnwalI portion 63 is curved into a
concave shape in a side 30 view This makes it possible to snoothly

del i ver theopsl verizethd iswtbclonposid¢f orhd owarag:it he medhettBRL the tip
[ 0053] Thecghapheribnf Ukt BEE bRELUAESCA 5OPiPOHLE OB ENEd a1 Prot I ishdNthe
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The s ﬁ ng ca

es th t t.l en t (o}
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the wal | pBFEEFBALE3. P TODE] AtHcur AFPt 2 BOHuAA ed L1 FFrs‘EO?]%Jz‘”zT es) 71°°
are 15 pequiededtat @ash detpent.i on I%Esqfde@urﬁa@e)fbts‘t henrrfiser /6. 13
The first jpezahesd7lid npacti@iri{gasyefiedibnem phevitiighrpspsstr ecai the
gener gt i ng;dexkeend At Q theychamper @heEﬁﬁﬁﬂ@%rth@ fid stanozzl est 7the
s arranged akons e cLreuntetptigl 4 g o, O£t S hanber 6. The .
i nterval s (angufar_in eerI ‘1

op plan view. The number of the first
nozzles 71 is not particularly limited to a specific wvalue,
but preferably in the range of about 5 to 8.

30
[0057] A major portion of a swirl stream generating
device for generating a swirl stream of air (gas) within the
chamber 6 is constituted of the first nozzles 71 and the
high-pressure air generating device £.

35
[0058] A nozzle (second nozzle) 72 is also provided on
the side portion of the chamber 6. The second nozzle 72
injects (introduces) the first composition into the chamber 6
by the air fed from the high-pressure air generating device

40 4. Since the second nozzle 72 is provided on the side portion
of the chamber 6, the first composition injected from the
second nozzle 72 into the chamber 6 can instantly get on the
swirl stream of air and begin to swirl.



30 [0057] A maj or portion of a swrl stH%?n1generating devi ce for
generating a swirl streamof air (gas) Wwithin the chanber 6 is
constituted of the first nozzles 71 and the high-pressure air
generating device 4. 35 [0058] A nozzle (second nozzle) 72 is al so
provi ded on the side portion of the chanber 6. The second nozzle 72

I njects (inobpiuces) &hpobitsdncormposidi eachndo nohelehaiernt the thide
air fed fpontibe mfghtu@é essUh8eai 6 gepematd nga devd e 40, ZimBtage tichea
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second nozzkaba® B2 cixsecinnishgl Itéd oiugharthiencliimethd ed At tonshiponilt hozzle
respect teozthendhrespi pna®fvaswadi us of the chanber 6 (a radius of
t he chanber 6 extendi ng through t he tip end of the second nozzle 72)

in a I iew. 15[0060 exa t he nozz I n
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tubul ar sEFFVURCE??S dGmhiniPacdd Ricth "The "Sec % 7

suppl i es thHe fFv¥at %ﬂﬂﬂﬁﬂ%n@'oﬁlFﬁFofFW@1§§toﬁa ﬁ5%29887§agﬁﬁ u%ﬁgF the
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30 [0061] A tubular supply unit (supply device) 73 is
provided at an upper portion of the second nozzle 72. The
tubular supply unit 73 communicates with the second nozzle 72
and supplies the first composition into the second nozzle 72.
An upper end portion of the supply unit 73 is formed into a

35 tapering shape having an inner diameter gradually increasing
from a lower side toward an upper side thereof. An upper
opening of the supply unit 73 serves as a supply port for the
first composition and is provided out of alignment with the
center of the swirl stream of air generated within the

40 chamber 6 (thereby, the second nozzle 72 is provided out of
alignment with the center of the swirl stream of the air).

- The first composition supplied from the supply unit 73 is fed
into the chamber 6 through the second nozzle 72.



35t aperi ng shape havi ng an inner dianet%r gradually increasing froma
| ower side toward an upper side t her eof!? An upper opening of the
supply unit 73 serves as a supply port for the first conposition and
is provided out of alignment with the center of the swirl stream of
air generated within the 40 chanber 6 (thereby, the second nozzle 72
IS providedoent of alltgnmertlemttimet heicent encohdeheaswail stneapvofion
the air).sThe rbirr StuiGeMRRSH higoN tspplaied frgmt hessupply unktcSh i Sthe
fed into Lheghagber, 6 i N ough the-aRGond 1ROZLeCAR e o132 L 00620 TRy sn

collectlng un| u es an |r ve |schar ing t

t he
ai r (gas) exi$ mnFﬁ " t'he VEOIl et ﬁﬁ)unlg 5 ?hgfgtﬁPS thupper
confi gﬁJra?Péﬁlgﬁom i ﬁhFl 9C012lect‘ﬁé1gal Fr¥yent® por oﬁllsfie?s tﬁ‘@&vl et hts
an upper p&spagti oA dfhet el wol daeh | Mgt uAPEs5noA friclrmert tdwets aver i sthe
passage ofithe abmpbgas)obulsdpesvineidpernthe passagenof pbheibnrst. As

conposi tipR.1 $iprayi ded i thesayivent ROEL LOFikraAS ohhe fddH efna i do
is possibLg 19 use a filtration cloth and so forth. 10 [0063] The

hi gh-pressure air generating device 4 is connected to the cooling
device 3 through a first conduit line 81. The cooling device 3 is
al so connéefed!to the'lfs r StidioAZSeSUZE aRd 't hgcgesohdnnozdPel 72 of 13
t he pul vecozhnagteqi tco2 et hwoudghga $eciond éonduidudn ne 82 neti chenduit
branched iphe 81pl urddityoofnd i Besidd 3t 5s M O¥RYcol DO6MddTNE the first
hlgh presﬁHE?l@ErTQe ﬁ&agiggsgggﬁﬁenézk§ea72 of gﬁg' Ql@@flzxng unit 2

and | & cohPrgtrsa ™ orauf it “a"HFof LaLE and &"prlssur o Ob EhE o @

hi gh- pres@h?éaéfFY Thel T h- Pt eSsure HiaY -generating device 4 has a
function of drying the high-pressure air and thereby reducing a

hum dity thesepf. Namely, nthe-brghspressiine athegenenaqt irgidevi teid a
IS ConflgHEQgCéOngSC%%bg%ESEHG B@E‘Q@%ﬁ oft 4 he.dy gh- Qi SSHFEs@hife air
Prlorﬂfo ?%BH% %Qég&tgg %gh 1% don%%gﬁ?éﬁ %% %%U%&Q. e ﬁﬁgopgte and

nozzle 72 e alr

dried by ?h@rﬁﬁﬁﬁrﬁrégéuF%eaﬁﬁggeﬁé?ﬁfﬁﬁﬁ Géﬁlce A&%%?dﬁﬂﬁ?@ur?h@lr
hi gh- pressareraringemdsatinhg devicce 2 hBenfuheR i ohis o va "30 présshieh-
adj ust i ngpdeviscee aatlr aahdntlide tgb adfadiding deviwe.d i[tQ065cHs® fcooengly
devi ce 3 tBea HAQH-¢2 fs@hre00d i Nggtherht ghgpressuee ai isf esbifomide o
h'gh'iﬁes§H5§s@'Ehgeﬂﬁ&§5k99 of the high-pressure air. Prior Lo being
injected from the first nozzles 71 and the second nozzle 72
(supplied into the chamber 6), the high-pressure air is dried
by the high-pressure air generating device 4. Acccrdingly,
the high-pressure air generating device 4 has functions of a
30 pressure adjusting device and a humidity adjusting device.

[0065] The cooling device 3 is a device for cooling the
high~pressure air fed from the high-pressure air generating
device 4 prior to the high-pressure air being injected from
35 the first nozzles 71 and the second nozzle 72 (supplied into
the chamber 6), and is configured to adjust a temperature of
the high-pressure air. Accordingly, the cooling device 3 has
a function of a temperature adjusting device. As the cooling
device 3, it is possible to use a liguid coclant type cooling
40 device, a gas coolant type cooling device or the like.

[0066] Next, description will be given to the fine
pulverization process and the operation of the pulverizing
apparatus 1 in the fine pulverization process.

45



device 4 prior to the high-pressure alr being injected from 35 the
first nozzles 71 and the second nozzle %2 (supplied into the chanber
6), and is configured to adjust a tenperature of the high-pressure
air. Accordingly, the cooling device 3 has a function of a
tenperature adjusting device. As the cooling device 3, it is possible
to use a liquid cool dftineyfeleyesliragia0dBypeessh gas cool ant type
cooling device or than ikes [0066]pNaxteridestphpthimareass | (el gi vigrrttioon
the fine pubyvesd zatiQrdirracessaandikhe opesai i emeof rhhe patyerazingare
apparatus, g, | tﬁeedft &, PUl VT i Zati Al PraCess: L;Lﬂze(f'ﬂ%g apparatus 1
Pul verj zati o l bpuclverlz xla?n les of
process (Pl @Y?zﬁtl r‘?cdfé(?gs artslﬁe&f lczerradtlsrl al's ‘armorig t

mat eri al sSERR er ol Der L T fFReb§ e&a}WVz%H)lw tde fﬁtﬂv%wazti]ﬁg Yesin,
appar at ustie 5ctgihgver arsipewtfiredapdr pitoke Siateddisdtsr | by othe filler
Exanpl es @icdhearaw neseviaks worbe,pulheeriized idamhpre tihe cusetd tning

fets' n, |t h;?l&ygi ?QI@{%%graé‘g&eenﬁae%mglmr@{wlsaﬂéﬁ% the Lﬁlhtlr@flzed}
rraerlas n ot her ,words 1 IS C | C ||ng ur in
?rrg? er 8%%%@& én)% ? t as Ilh J

ki nds'’of P& V\%Ier mat-SFi af 3 e

curabl e r@®Fhty whir@R rra%ﬂ“%ontcéhrﬁnﬁhe ac‘?fr‘% g‘p ént)l%nd ftuﬁ§ (‘?ﬁrl ng ety
accel er atprlverfagd hey Hdvrely (A cidrissedars Ikage Saz§pééﬁ1ti‘fé8uba?ﬂr cl&n
size di stthbutipagata, t htlser egarsly tbhemfossticonposttudes i nchades: t her
filler materdal.otheRet hanasetef OFb hrRbONEve Si neen@e fal teriomteiiatial

15  hgyi N9 8 xﬁ,”s 9%9 %'a%ﬁ'c%% 'sifzeomger&anﬁdéaelaavlw aamamamé s ;mtls

necessary nel ul ver teri e

pul ver i za??’bnnf)?%iéi’gy %bﬂ‘f Yn?'ﬁjgv?ﬁjez?na)? Pllj[eelP i ol terlafn]h e}l
conposi ti bhnei| @ul‘sebb%%imfe R G Event Yt ﬁ@nFﬁﬂgf-n&oFrB%sﬁ?bﬁrf?‘%?r‘?rlal
adhering to anei finest saphpgei bf ot hel thambers 206! durd ngrehent i vise first
conposi t i e8npes Ngi Pul Yebhzednhbyihherpulavierinzieng sapparat ust lth¢ 086FHie r
cont epf pgrcgﬁl{.@g{e of 4 hefﬂ‘fgﬂ erg riralonl Npkhegf i petveempesi thon itse
preferabI% %n le rang%% a@boult 50 to 2580 w % and nore preferably
in the rahg Vot t about 0 B0 Wt % This nmakes it possi bl e to make the
first conposition hard to adhere to the inner surface of the chanber
6. [0068] A886M ng t hat PwviErghtregfcafe@di Pifethfnférigr PAtsoigheln the
first conpossti edmpssialoandsa pweifghtabdfy tthe fhd | erngmt efi Abdut tHe to
secong; Ccogposgicki OnRbtRbAedpiBrt hgn sur face her eatt®Nto pr agess is® "W, 80

albis pr er abl. 4N ange _of t 4 w apd, hpor
pref erabl %;I n thTefl ranrw]? E]Q L?%ssé“%% $ mEQe t&%&%}ﬂ%&e pgééﬂgﬁfété?“

b B0 PHEBTE o cHipupTS T Suteecs of

[0068] Assuming that a weight of the filler material in
30 the first composition is “a” and a weight of the filler
material in the second composition obtained in the surface
treatment process is “b”, a/b is preferably in the range of
about 0.4 to 1.5, and more preferably in the range of about

the air s

0.6 to 1.2.

35
[0069] The pressure of the air supplied into the chamber
6 is preferably set equal to or greater than 0.3 MPa, and
more preferably in the range of about 0.5 to 0.8 MPa.

40 [G070] If the pressure of the air is less than the above
lower limit value, the pulverizing ability becomes
insufficient. This makes it impossible to finely pulverize
the first composition and to have a target particle size
distribution. As a result, it becomes difficult to uniformly

45 disperse or mix the pulverized materials contained in the



6 is preferably set equal to or greatergthan 0.3 MPa, and nore
preferably in the range of about 0.5 to 0.8 MPa. 40[0070]1f the
pressure of the air is |less than the above

| ower |l i mtval ue, t hepul verizingabilitybeconmes insufficient.This nakes
it inpossible to finely pulverize the first conposition and to have a
target pafeiel eSS Hikd'ti buth diie Al fa BEQ AN 45 oS i FH1TaA t+3
to unifora yrdblen sperseaor dexenhienpuliverhiig etk mutterjealst ddrm ained 47t
the 15 r@stini€ONMEesSi tavninkbrhhe airesprassuse ithet ocohighiddeneiks 5
a probl emipst halordepending op thessiyuctre ofithe akhgvembi POEYI Ofk

51, a& in erg?gdpressure of the collecting unit 5 gets increased. As
a result, the pul verizing ability is 5l owered. [0071] The flow rate of
the air supplied into the chamnber 6 is preferably set equal to or

greater thah71l N8/ miThe dtlcoCrang fathe) alandumbt&cprier abty Firemfer
range of @bopsitpBe tor S NPNB! dqual] GB72]d fy rehe efdl cwanafieNof /e &t 9%
| ess thanytlhie; aboye) | ongs hé P tp vafdeab depanding hdhe caondidiy ansto 5
such gs an, anarage val ue of the inner dianmeter of the chanber 6, the
15 pu]l verizing ability becones insufficient. This nmakes it inpossible
to finely pulverize the first conposition and to have a target
particle EY@&2Ui stri bt it TASvarpésuPt, the BéEokdsl@Fffieaftthdp above
uni f or M ylaispernseitthev poweer derpeediabs conthe newndd tilk@sr esiigh as  an
conposi ti §erddet RQ1Lkow f atReOfirdite 20i MhdtdS bOO tHeghchbhhivee i6s athe
problgmip,thatl; . depending Qn thecskkuct Higrpicibecair vent pREkESN it
o1, the I{]t ecl;gs?'i Pﬁg e%csburfeln%fl theulcuoelg'ezcetlpkge u@%% g %% ols@%ri%ﬂsea%d A§o
a result, the pulfveri Zi ng abi_yl il:fy 1S 1°ower ed. E 0 ﬁhe te er%ture
of the aiP2%RppliRF ISt oPEhe! chanBéres 'S Pridrdrany det 8qLFar%%utlo ortt
| ess t hanbeo@resorefptefrefabPy vogdalrmdy ol spegset Hdie 15T dRhdmeyeRlals
nmore prefesabiynéd thethangesdh abopbs@ttion5C. 130[LO@74]ldw tiete of the
t enperat uge-of st hecahk gexcerdset he abpvepuppein| trit, vabpendihe bhrshe

conposi t'gezbétlhkgeuf toadhere Lot Be i RRRT ssurface ofcdhe chambes,be
during pu ger zat | %g]] As a resu ty 1 e%syllerllcdrel ssercpducgg. o frtsheﬁht the
tenperat uft &St HE AT % 08 ow? %difct 161 G Properti &s of the
resin 35 eohpodsition #:ithusel byPweif condensati on and noi sture
absorption. [0075] The hum dity of the air supplied into the chanber

25 [0073] The temperature of the air supplied into the

chamber 6 is preferably sel eqgual te or less than 20°C, more
preferably equal to or less than 15°C, and even more
preferably in the range of about 0 to 5°C.

30 [0074] If the temperature of the air exceeds the above
upper limit wvalue, the first composition is likely to adhere
to the inner surface of the chamber 6 during pulverization.
As a result, the yield is reduced. TIf the temperature of the
air 1is too low, reduction of properties of the resin

35 composition is caused by dew condensation and moisture
absorption.

[0075] The humidity of the air supplied into the chamber
& is preferably set equal to or less than 40 %RH, and more
40 preferably in the range of abeout 0 te 15 3RH.

[0076] If the humidity of the air exceeds the above upper
limit wvalue, the first composition absorbs moisture during
pulverization. As a result, the ©properties, such as



6 is preferably set equal to or |less thgn 40 %H and nore 40
preferably in the range of about 0 to 15 %RH. [0076]If the humdity
of the air exceeds the above upper |limt value, the first conposition
absorbs noi sture during pulverization.As a result,the properties, such
as 16 curability and so forth, of the resin conposition are reduced
and the noterbitity O tHe Tasih oy Poorm FOFFATHO Y 190 rigtrced
and the hamd diftey roflddid Iswiv lo fsttheame5 iof behemasrpean- be adj ust ed
(set) to target values by the high-pressure air generating device 4.
The tenpef@itfe of thecaid ganahe adhushednlselicy 0ot hend adwet: values,
by th%.cggélggedevigecgn %gloggﬁLéﬁe&hQS%% M@eQaEH%tflJéﬁue b the
conposition i's pulverized, the high-pressure air_generatin devi'¢ AE
and t he clbbqf?‘ngtpeose’%Hrcee aslfarge?“&ﬁé‘rtgﬁ“@ddiﬁacﬁhé‘fi?‘g‘? %%%%% ‘%fg the

suppl i ed F¥ontahelsuppl ystrd t (5738 18] 00T0] Thes orifir essedy the cooling
hi gh- pressanicai¥. (conpressed air) is fed fromthe high-pressure air
generating device 4 and is cooled by the cooling device 3. The

hi gh-jpresgygfg A 1 1 s Henj 664 dn%méntbﬁe;lr%enozfélr% LA LifGon  is
second nozzle 72 into the}hc amber 6. As a result, a swrl streamof .
the air 2990 Yetetatetf i Thed s .5 (O8I HE % 195t Conpoit i on
is injectetP¥itd r 8ati¢EA8) 3 nto° t RBCERAAPerd fiiom fhESEeCOAYCORGZZPE 78
by the higieppressuran dilre fsedoflvomntifte 7Ri-gh- pressure air generating
device 25 4. Then, the first conposition is swirled by the swrl
stream of [deypi r and e Rt tdGles rQJ%ﬁigﬁrefslsru&?e GOP OB drkpfhe A air)
CO!llded Mgtgeﬁn%rggokggrh%BQ—§¥§§EH§ gigub% %EQ%QDgA%e%q%en%S%nd is
(diameter) o he particl es gets decreased, "the particles are

del | vor oo TOMER dB¥he-tenfPal LAF e S Sohes 30, HenbBt 0% BReE 4 Byal Tt he®
wal | portimre®3ed Thepn the pgarsitclesZdes di schaf gelef resrrRe MAAer 72
62, sent imtd¢ hehcotiadiamg unis B thsolgh thewtohdsitedmnef 6dhandic is
receiaed gdndher £oliectingninider5.6.35[0081] The air flowing into the
collecting unit 5 is discharged to the outside fromthe air vent

portion 5 Ther ef or it s not necessary far the.pulverizin
Boparatus 095 have. S cfoRECt yBETRT T Glhr at o ASUEER. B SrRTHTHY
such a cytlMeghe thgpetmPedepar 4€P8n diki 8eSOPE "S7GdEsit eP¥o the high™

40i ncr easere heung ek dr of ed héremsine cohposPr¢oniTe nal T yoprotieeey device
[ 0082)5Thes f i ristergonpesiftiirar icenpoBelkyopui¥esivzetleihbpughetfi@irl stream
pul veri zatf oRnRr OC£SS ;aRd (then, al 8oc cbassicf i@t ageesdi NGmposition are
collided with one another and eventually pulverized. As the
mass (diameter) of the particles gets decreased, the
particles are delivered toward the «central area of the
30 chamber & and go over the wall portion 63. Then, the
particles are discharged from the outlet 62, sent to the
collecting unit 5 through the conduit line 64 and received in

the collecting unit 5.

35 [0C81] The air flowing in%to the collecting unit 5 is
discharged to the outside from the air wvent portion O51.
Therefore, it 1s not necessary for the pulverizing apparatus
1 to have a cyclone type air separation device. By omitting
such a cyclone type air separation device, it is possible to

40 increase the yield of the resin composition finally produced.

[0082] The first composition is finely pulverized through
the pulverization process and then also classified according
to the particle size thereof. In this case, it is preferred

45 that particles of the composition thus pulverized in the



to the particle size thereof. In this gase, it is preferred 45 that
particles of the conposition thus pulverized in the 17 pul veri zing
process have a particle size distribution which includes a first
group having a particle size of 250 pm or nore, a second group havi ng
a partlcle si ze of 150 pmor npore but | ess than

0 thir
group havi'hy & partd cfe 3 78V5f 4 2% THAR lgbze et mtrlguuo kith
of the fi¥% u%eazoﬁd FdRdtt rﬁrPdlpng%%hpFé§béé? edzeh&fan%%t “81‘ or
the whol enafe t e Pt ared | P Fe grpuiSia iforp aditd Cll ewtYozsr dfed0 Puwtdp Grore
| ess and QRO ML er tmame, 2i@espact iarel ya khiiks nprepriedernedat hatrticle

amounts of; the fr r§éssse&%ﬁ and thiyd.geeups 1Onids I egpechet o ithe:,
amount of J0e.ainokg Of Le pLLYSLT 660y CAORILS OB ALE 0. Indll Obr. ce
less, 4 vt nor e ectiv Thi s makes N
o e N 4 ooy Dot AT B, L ESRaeLL Vel v THe mkes o Lo
conposi tion ikesen éasy &Rd ¥ieti £91 e "REANer THEPE AL HEY subséfueht more
m xi ng l5protess:d [0083] dmothis oégahd, fitsis tecbednetned thhatd idrduwpes
pref anr ed,; ihat rbbpetir Sto CONPOSIbAR iSf PEReNMiwkRd byo B el NG XeVH iCae d
prior to (fé}epégln@mwa'@é' Fad i 9Py PLOCesSSs, A3 LBe Bi-Xi1Rgs2Q ndeYsCetd tor

i s possi b &, Lo use hi speed Xi N evi ce havin tary bl
drum mi xeF°6F t K& IBECE, QIE 84 AsTm escrr(%llaged abo éJOStS%(}aDl%uI veri zr?lﬂgomlay

appar at ust4SH & £ g sty ‘a?ﬁjt%ﬁ’ﬁ’e ARSI Y aﬁb%\r%leﬁfs“ ﬁﬁ@?ﬁeﬂ@s"q o
25 possi bie teasprevedt (oFisuppr essyeret dhtied f o gﬁuéabgﬂaﬁéesmﬂﬂd“rﬁ
bei ng5m xefbddd. the resin conposition during the fine pulverization
process and to prevent short circuit when a sem conductor chip is

encapsul af g By 1 he r%S'ghfgm%g Lion TLnald v, praduced, .30 4h0505851£n is
parti cul a se%tl n Fature of the air sudp H%lxmg

chanber &% i Hed g’gﬁ%ecori‘};ﬁoﬁ}st s DIT T
first conposies dhflfcrlbrﬁcadiﬁ@r ifig é’utlhf@rllﬁ@tdé’nof’f?ﬁéséhan?iﬁertl’fse itk P
pul veXli zadéwicand itto 85i norsed$d et heoyiwgled of hiwhrmsiad coAposvtidgvice
finally pioguced:o]H086]IRWesst ti RG uinhei kel dirt ynef 11 ke. air supplied
into the chanber 6 to a predeterm ned value it is possible to

pr event on of Ao erti.es ( C ab t the 40firs
conposi ti g‘ﬂéjé:gused by’ m%ilosturg’ albsorbffér'oﬁkof % X%lz”tlg Sppatd il 1 is
conposi t i dn.9fH s SHEREE | FY%%SSE?Lb]i"eel%lo“é’r?naﬁE@aFﬁéus This makes 1t

25 possible to prevent (or suppress) metallic foreign substances
from being mixed into the resin composition during the fine
pulverization process and to prevent short circuit when a
semiconductor chip is encapsulated by the resin composition
finally produced.

30
[0085] In particular, by setting the temperature of the
air supplied into the chamber & to a predetermined value, it
is possible to prevent the first composition from adhering to
the inside of the chamber 6 during pulverization and to

35 increase the yield of the resin composition finally produced.

[0086] By setting the humidity of the air supplied into
the chamber 6 to a predetermined value, it 1is possible to
prevent reduction of properties (e.g., curability) of the
4() first composition caused by molsture absorption of the first
compositicon. This makes it possible to enhance the
moldability of the resin conmpeosition finally produced.

00871 By selbting the pressure of the air supplied intc
45 the chamber 6 to a predetermined value, 1t 1s possible to




nol dability of the resin conposition fijgally produced. 18 relatively
finely pulverize the first conposition. This nakes it possible to

uni formy disperse the pulverized materials of the resin conposition
in an easy and reliable manner during the subsequent m xing process.
5 [0088] Wil e the descriptions have been made for the nethod for

pr oduci ng" & S e ondifctio P eiEap<El af'nd*FéSi RPEBAPOST 2T on O & Hstkes
present inversdrbendte henpidwery zd e appardtaus flore iige d mative ipgdtshod
based on dthe rébist cameds10ienbadi mentss s henpr egsentbiavenhner |dufioty

limted thes ela s Facdhcommangnt -eeasgti.t uting the pul veri zing
appar atus and each process constituting the nethod may be substituted

for an arpitrary conponent or process having the sane function_as it.
In additi @Pg her arwg’ilﬁrea@ﬁ‘éo P16 Spr BB BS s €% Sty "5 Cbe’ abided'®
to the prexsemdi ApentPorduBahpltés §o08N LorjeSAFRPEROATWIE| ARS1in
given to spemdiciexand eshef phespresemvamient i end 20kRawpulverizing
Mat er i al seppdRave vat goiral $sOf ithechér Ste te@POBEEb@NDRavhaRt £T 18 Sr Dfed
type pong T O S susei by Vitn dal e eo Prpico .
whi ch ha)s(é/%ChrreFtc‘umr?g"(“ﬁé“itnt °8€Q&bgkbgé% an' ep %§V§5&F&§Pen?p%?,fi§%3; and
6.6 partsSHy wergRtSof CPRERGLEUEF APk er 8T AXLEBL BF o FUCEF 1y LRt SR
Chemi cal san | sk it yhi e hedrazenente|ar i soessi s yhaofing, Chsoi e atunk50@ ramb
a hydroxylt equirvad it iofn 30lARr arbitrary componeht@ paf trerdnesssghiay
of basommatehahendl ovlaenttyRevepeXyqresin (having a softening

poi nt of 85C and an epoxy equi val ent of 280);

Examples
{0089] Next, description will be given to specific
examples of the present invention.
20 <Raw Materials>
<Raw materials of the first composition>
Raw materials of the first composition used
include:

7.9 parts by weight of biphenyl type epoxy resin
25 (YX4000H produced by Yuka Shell Epexy Co., Ltd., which has a
melting peoint of 105°C and an epoxy eguivalent of 193%);

6.6 parts by weight of phenol aralkyl resin ({XLC-
31, produced by Mitsui Chemicals, Inc., which has a melt
viscosity of 2.0 poises at 150°C and a hydroxyl eguivalent of

30 172);

1.0 parts by weight of borominated phencl novolac
type epoxy resin (having a softening point of 85°C and an
epoxy equivalent of 280);

0.2 parts by weight of 1,8-diazabicyclo (5,4,0)

3% undecene-7;

21.0 parts by weight of fused silica ({inorganic
particles) .

0.5 parts by weight of carnauba wax; and

0.3 parts by weight of carbon black.

40
[0090] <Raw materials of the second composition>

Raw materials of the second composition used
include:

63.0 parts by weight of fused silica <(having an

45 average particle size of 16 pm); and



0.2 parts by weight of 1,8-diazabicyclqg(5,4,0) 35undecene-7; 21.0
parts by weight of fused silica (inorganic particles); 0.5 parts by
wei ght of carnauba wax; and 0.3 parts by wei ght of carbon black. 40

[ 0090] <Raw naterials of the second conposition> Raw materials of the
second conposition used include: 19 0,5 parts by weight_ of epoxy ..
si | ane coupling agenﬁ%Eﬁo@@fféExaﬁpl%ﬁﬁghg[fffPF gei¥t i on'dFC Fi Fefpiing

Cowpos!t!@ﬁﬁnt- The m xed resin conposition (fist
conposi tion) was pulverized using the pulverizing apparatus 1 shown
in Fig. 2¢meer the fald-iirg 1gonditions: t he

pressyre of the air supplyed inta the ghaober,l0beipgoQ. 7 MPa;
the tenperature of tgﬁ}aln S%f%]l%% into thg.cha ertbe|n 3G, . p wa
the humdity of the ai't® sl &d “itit ST'RE Ehanbe b%lnaoﬁg@ﬁﬁf“%g °
[ 0092] [ 2] PPF ORKEEFONUDE P SebBAIPESHEESEERBnapparatus 1 Shown in Fig. 2
under the following conditions:
the pressure of the air supplied into the chamber
10 being 0.7 MPa;
the temperature of the air supplied into the
chamber being 3°C:; and
the humidity of the air supplied inte the chamber
being 9 3%RH.

15
[0092] [2] Production of Second Composition
The second composition was obtained by allowing
the epoxy silane coupling agent to adhere to the surfaces of
the fused silica using a ribbon blender.
20

[0083] [31 Production of Semiconductecr-Encapsulating
{Sealing) Resin Composition
Next, the first <composition and the second
composition were mixed by a Henschel mixer and then melted
25 and kneaded by a double-axis type kneading extruder. Then,
the first composition and the second composition were
degassed, cooled, and pulverized by a pulverizing machine. As
a result, a semiconductor encapsulating resin composition was
obtained.
30
[0094] (Example 2)

4 resin composition was obtained in the same
manner as Example 1, except that the production conditions of
the first composition were changed to:

35 the pressure of the air supplied into the chamber
being 0.4 MPa;

the temperature of the air supplied into the
chamber being 3°C; and

the humidity of the air supplied into the chamber

40 being 9 SRH.

[0095] {Example 3)
A resin composition was obtained in the same
manner as Example 1, except that the production conditions of
45 the first composition were changed to:



The second conposition was obtained byogllow ng the epoxy silane
coupling agent to adhere to the surfaces of the fused silica using a
ri bbon bl ender. 20 [0093][ 3] Producti onof Sem conduct or - Encapsul ati ng
(Sealing) Resin Conposition Next,the first conposition and the second
conposition were m xed by a Henschel m xer, and then nelted 25 and
kneaded by a doubl e- &i%s RFFE Wite&di i Sexdt’rudetPP 1Hvén, - e i stramber
conposi tiloniahd theéi®econd conposition were degassed, cool ed, and

pul veri zed by a pul vemiezi ngmpaehtnee Asf a tresulatir assepfild:@ﬂdutmm the
encapsul ati b d €Sk £ PMPOoSI L i@ was obtai ned. 30 [0094] (Exanpl e 2)

A Tesign CoNposi t' 0” e %%f’ﬂl'drlg‘} I} the Sa%h e 2S A E dhamper
except t at t he uction conditions of st conposition were
changed t t% 'essure of the air suppli ed into the chanber being

0.4 MPa; the tenperature of the air supplied into the
chanmber bEIHLBC, andxdeephienddity of the air supplied into the

chanmber 40being 9 "R [QE9BL1(EXaPpPsL:BIn was obtained inA £€8i Nbame
compogi tipn,yas obtained dm thes SAUE {TRINenas, Q&ﬁi@dleor;hccﬁﬁecp}oﬁéﬁaéf

the productio condltlons af 45 t i_rst .c rrp05|t|on wer e changed
to: 20 e oL FAd Stlhteloﬁlr(g,\‘is?sﬂ(frefhof1 tﬁe air supplied into the

chanber bei ng 0.7 I\/Patlrle pressure of the fd 5 SR EIG € 191° tHE afframber
suppl i ed batws the’ ctRavber being 17C, and 5the humidity of the air
supplied into the chamker thepngadu¥®H. o f 0096] ( BEXanpkeps)ied into the

15 c¢hamber being 3°C; and
the humidity of the air supplied into the chamber
being 24 &RH.

[0097] (Bxample 5)

20 A resin composition was o¢btained in the same
manner as Example 1, except that the production conditions of
the first composition were changed to:

the pressure of the air supplied inte the chamber
being 0.4 MPa;

25 the temperature of the air supplied into the
chamber being 17°C; and

the humidity of the air supplied intco the chamber
being 24 %RH.

30 [0098] (Comparative Example 1)

A resin composition was obtained in the same
manner as Example 1, except that the production conditions of
the first composition were changed to:

the pressure of the air supplied into the chamber

35 being 0.2 MPa;

the temperature of the air supplied into the
chamber being 3°C; and

the humidity of the air supplied into the chamber
being 9 %RH.

40
[0099] (Comparative Example 2}
A resin composition was obtained in the same manner as
Exanmple 1, except that the production conditions of the first
composition were changed to:



A resin conposition was obtained in thejsame 10 manner as Exanple 1,
except that the production conditions of the first conposition were
changed to: the pressure of the air supplied into the
chanber Ibei gg 0.7 I\/Ea; the tenperature of the
air supplied into the 15chanber bei 3C, _and . . t

hum dity of the air s%hpeplE?%edssfun]ieo ‘%ﬂgﬂ% ar rers%pe?lnlge%f%ﬁ-l.the Bffame x
[ 0097] (ExBfpPe 8)7 20"t esin conposition was obtained in the same
manner as Exanple 1, Exepterisattufe ppddutits ot icondiprirddsdof iphe the
first conpasihbéonbaerge rhangethd o: t he pressure of

the aig supplied intogde,charbe; being 0aA Miasp25ide; i eapenat unenoé r
the air SHEPl eg LpLo t he chanber being 17C, andp t he

hum dity o the’afr supplied into the chanber being 24 %RH.
30[ 0098] (Conpar ati ve Exanple 1) A resin conposition
was obtai heHOPh the s RRRiervad PRl €)1, except that the
production conditi ons? ofreshen ficesposonposi tvon vwere ictrahged t 6he same
the pressuegnet tberabhpsuppli edceptothhe ehanpeedldbbebngcbndidPans of

the teﬁpemg%gr% Eé‘xﬁp@é{t%’rp%éf@ dfd Ry dhe chanber being 3C and
the humdity of the a\;r sup ied m%otighe chanberlbe(ljng ? %, 40 o
[ 0099] (Conpar ative Ex %I% %S%er e3fn c%rr?)%)rsi Tioh was obtaj ne% Fnaltn?uer
sane mannBf1BY ExanPF@’/ 1, except that the production conditions of

the first conpositiontiwer & atrmmgadineo: of21the air supplied into the

15 chamber being 3°C; and
the humidity of the air supplied into the chamber
being 45 %RH.

[0101)] {Comparative Example 4)

20 A resin composition was obtained in the same
manner as Example 1, except that the production conditions of
the first composition were changed to:

the pressure of the air supplied into the chamber
being 6.2 MPa;

25 the temperature of the air supplied into the
chamber being 25°C; and

the humidity of the air supplied into the chamber
being 45 %RH.

30 [0102] [Evaluation]

The resin compositions obtained in Examples 1
through 5 and in Comparative Examples 1 through 4 were
evaluated in the following manner. The results of evaluation
are shown in Table 1.

35
[0103] {(Particle Size Distribution)

The particle size distribution of the first
composition was measured using a measuring instrument (Powder
Tester manufactured by Hosokawa Micron Corporation) under the

40 following conditions: an amplitude of 1 mm; the number of
frequency of 3,000 VPM; a measuring time of 60 seconds; two
kinds of sieves having apertures of 250 pm and 150 um; and a
sample weight of 6 g per time.

45 i0104] {(Yield)



the pressure of the air supplied into tthe chanber being 0.7 MPa;

the tenperature of the air supplied into the chanber being 25C and
5the hum dity of the air supplied into the chanber being 9 %:H.

[ 0100] (Conpar ati ve Exanple 3) A resin conposition
was obtained in the me 10 erC?nner as Exgngl(g 213 except .that the
production conditions ¥He' 4 ¥et EBhBOsT tFOn RelE3EHangdd g wetant
the press¥fe 6Fet heidist supPMd iifto thef SfanberdbepA§en. 7 thea; first
t he t enperatme el bforn hes mipulsigppldsed biynttb et hel¥6chamber abea ngt 8C;, and
the humdity of the air supplied into the chanber being 45 %=H.

[ 0101]5( Conpar ati ve Exanpl e 4) 20A resin conposition was obtained in

t he sane as Ex | e.l,..except that the production conditions

of the fi F@?@g]‘(’)nposit' onra%ei#ét rygan ed to: , ~ the o
pressure of the air SUSplITY B IHE HEARTHSITG F S NpaS OBt Het Lon
t enper at uf&s ofP lekedaian sappidadd ndnt ®l 2 e chadbemageiasy 5 andsratula
t he hum ditgmofththeocaipr esgppldlad rigntaidehetchanbercobgilrged T Wbty time.
30[ 04@2] [Eval vahkonhelling time) takehh& Ho@SitheC UMRQSIddONse 100tA] Nedne
n Bxanples inbhiaughbeand: dinCamar atlye,Examales, L LML, 4 der g
eval uated 1 n_the folflow ng nmanner. The results of evaluation are
shown in TAbTR 4L Bs [0103] (Particle Size Distribution)

The particle size distribution of the first conposition was neasured
using a neasuring instrument (Powder Tester nmanufactured by Hosokawa
M cron Corporation) under the 40 follow ng conditions: an anplitude

of 1 mm the nunber of frequency of 3,000 VPM a neasuring tine of 60
seconds; two ki nds of sieves having apertures of 250 pmand 150 pm
and a sanple weight of 6 g per tinme. 22



The yield was cal cul ated by neasuring the weight of the first
conposition before and after the first conposition was pul verized by
the pul verizing apparatus. 5 [0105] (Curability) The
sem conduct or encapsul ating resin conposition was placed on a heating
pl aten an ded w spatula fromthe conplete nelting tine to

t he conplg%ﬁﬁgﬁrlng tﬁ%ﬁﬁ g?The time (gelling tine) taken fromthe
conplete nelting tinme to the conplete curing tine was used as an
index indicating curability. [0106] 23 [Table 1] 24 [0107]As it

is apparent from TablfezI,” the palticle gize
distribution,theyielcaEdLheCJrab l'itiyareal | | sat) sfgctony i n Expnples
1 through 5. 5[0108] I{n °%§ntra§£, tthe pant el & s| £k |dist|r Fbyt¥op is
poor in Conparative Eﬁg 1, the yjield is|poor in Conparative
Exanpl e 2 and the curl& |I|tv is _poor|l in|Conparative Exgnple 3 | The
particle size distribution, the yielld and the curahilitly ate all poor
i n Conparative Exanpl (—:ML@A I ndustgijal- Appl | cabj Id tly of 0109 et h t he
present invention, trq%cenposlTlan ils 719 %u ver) zed usiing the pas
stream type pul veriziing appatatus. This inakes i possihle to pfevent
metallic foreign subgtan¢es fron] beijng m xed into the gqonpesit|on
during fine pul verli zat izonandt ppr event{sholt ci f cuit whgna
sem conductor chip is enc@@sulatadﬁ(sealei) by | he resiin=2Q =
conposition finally grodyged. £ | & | 5 | & | & Tl | 5| &
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B g
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[0110] I n particular, since the tenperature of the air supplied into
the chanber is set equal to a predeterm ned value, it is possible to
prevent the conposition from 25 adhering to the inside of the chanber
during pulverization and to increase the yield of the resin
conposi ti i nally produced. [0111] Fur} her, setti the hunj dit)
ot The allHh The S0 mariners afPl T bt di Tt § o) uet o (PT 6 oS b 2®
to prevenfilfedtett bt of préperviesd(e.agid capabi |F453P0f: the are all
conposi ti satiwizhtomy ot heramsle b dduedhby .nmoi st ure absor ption of
the first conposition. This nakes it possible to enhance the
mol daby |ity; 987 the resincearpagkti omdinably cpeoduced. 38 tripurion is
L0121 Furfher, by setting.theflaw.rate of the gas sunplied into fhe,
chanber at“a prée ,eterr’rf)nea vafue, i & goési bl'e ta relrativel ypcfl hel y
pul veri ze“ PRI EDNPBIi t FEATPFRI s 2makdded i t pdssFBFaPE bt ki f ofm ypoor  in
di sper se epmpikathee pikeapilgzed -40 Pog epRrakscde tshEer ebi 3t wdnpogsin.i ohhe
in an easyiahd eeli abke cvanber idyriang tdid sudiseqirentomp Xt £igi P OERSSple
For thesegqreasons stated above, the present invention is industrially
applicable. 25 WHAT IS CLAIMED IS 1.
Anet hodf o l%oduci ngasenj .coar]gl. cl,or encapsul ating resin conposition,
conpri si n& EF+2H F ition containing a powder materi al
of a curable resin and a powder nmaterial of an inorganic filler
material by18W rli ng Wihsh cohpospteant niavehanber wiltd aoswioslitsibneans
of a gas psingr 8z gas ust hgamiey/peaPpukyeehni RGpRPPSEBEALS; z Whepgh Ra Bus .
pressure of; Lhg.gas suppLiedni Bt 0ot PRGOAPDRL L $1 £AURL L Oy RT sOBEances
than 0.3 Pf?m bei mixed ait gper ture(?ﬂn&ﬂﬁt %%.SUQBEH%d In%?ne
t he chanmber_1s equarfgto or less an 2@& and P ) , ¢ a
huni di ty BfY#E! {AS SuppldEl i hfo t RESERRIbersi¥ 15equdC s or "['68s @
t han 40 9&Rmniconductor chip 1is encapsulated (sealed) by the resin
20 composition finally produced.

[G110] In particular, since the temperature of the air
supplied into the chamber is set equal to a predetermined
value, it is possible to prevent the composition from

25 adhering to the inside of the chamber during pulverization
and to increase the yield of the resin composition finally
produced.

[6111] Further, by setting the humidity of the gas in the

30 chamber at a predetermined wvalue, it is possible to prevent
reduction of properties (e.g., curability) of the composition
which may otherwise be caused by wmolsture absorption of the
first composition. This makes 1t possible teo enhance the
moldability of the resin composition finally produced.

35
[0112] Further, by setting the flow rate of the gas
supplied into the chamber at a predetermined value, it 1is
possible to relatively finely pulverize the composition. This
makes it possible to uniformly disperse or mix the pulverized

40 materials of the resin composition in an easy and reliable
manner during the subsequent mixing process. For these
reasons stated above, the present invention is industrially
applicable.

45



2. The method as clainmed in claim11, wherein the conposition includes
a curing accelerator and the curable resin includes an epoxy resin
and a phenolic resin-based 20curing agent. 3. The nethod as cl ai ned
in claiml, wherein a content percentage of the inorganic filler

mat eri al .Q he_c itig ~to be pulverized in the pulverizing
process iﬁ—ﬁi—gg%gggfgﬁ%em£4 50 to 80 wt% 4. The method as cl ai ned
inclaiml, wherein further

conpri si ngpre-m xi ngthecompootii ongriror t gidvelytilnger i za ng peroéessdulfor
5. The nethedpaslet ahgete s th cd@hdd sl £ Wher eldmptrdie isw:r | stream of the

gas is; generated by supplyiing ddhe gasdddoQitkhenchaphen;antdqa bl oMowder
rate of thetgas UQQ!Ied i.nto 1he chanber i.s equal .to or nDre:fhaQ 1
élalsl_ n =}

I
Nn8/ m n. @% . The ne?ho%ué% c aﬁﬁ? "in (o} aLn1f?w&ﬁéréT%t%ﬁl%veFégean
val ue of aRCTFARRECdifdrtedr B S he® thBiber 45 1 t W r SRGBOGE “18™t 0 1502
cm 40 7. Thember hwdths aclsailmdd sitre@imaich B viver ed i rpara i ¢éessbfeghetype
conposi tipaltbuszpul vespzed-us, t he pul veri zi ng process have a
partigl e size distribpd,onwhichdrehydes,a i Sgagr%%@)pha_:\éidn_gi@to the

particle %Eﬁb@i ggoeg@gggtﬁﬁﬁgamgkéqﬁgﬂpéggp%@a aving a particle

size of 150 pm or nor |'ess m ‘and a.thir ro
having a particle sii%iEWWQﬁﬁ§%ﬁﬁﬂ?é. epﬁﬁsa%&Pp%iEd 06" €nd" CHBrpe
wher ei n afBufifdabf teherf1est , thatorfd @ndchird groups with respect to
t he anbunt of the whoi evwiidihey Hulheerdazed vppipesl tnon ahe thwrPbeoris
| ess, 1P WweHmerl tessrands90:mitoor 9wmre, respectively. 8. A gas stream
type pul veri zi ng apparatus for pulverizing a conposition containing a

powder material of a 10 curabhle resin.and powder. material .of an
inorganicEfiIIer naté??%]Hﬁ%ggédr??né&ﬁﬁgegoﬁﬁésf%Féﬁlm}trlﬁyﬁﬁﬁﬁﬂ the

stream of Ca"gasI Lt AR piil A n§ appars ud cCEFrASPRg: and  the curable

resin includes an epoxy resin and a phenolic resin-based
20 curing agent.

3. The method as <c¢laimed in claim 1, wherein a

content percentage of the inorganic filler material 1in the

composition to be pulverized in the pulverizing process 1s in
25 the range of 50 to 80 wt%.

q. The method as claimed in claim 1, wherein further
comprising pre-mixing the composition prior to the
pulverizing process.

30
5. The method as c¢laimed in claim 1, wherein the
swirl stream of the gas 1is generated by supplying the gas
into the chamber and a flow rate of the gas supplied into the
chamber is equal to or more than 1 Nm’/min.

35
6. The method as c¢laimed in c¢laim 1, wherein an
average value of an inner diameter of the chamber 1is in the
range of 10 to 50 cm.

40 7. The methoed as «c¢laimed in claim 1, wherein
particles of the composition thus pulverized in the
pulverizing process have a particle size distribution which
includes a first group having a particle size of 250 pm or
mere, a second group having a particle size of 150 pm or more



a chanber; a supply device for supplying the conposition into 15t he
chanber; a swrl stream generating device for
generating the swirl streamof the gas within the chanber

a pressure adjusting device for adjusting a pressure of the gas

supplied |n o] the anbe 20a te r at jUStI ng, devi ce
adj usti ng aEtenger amure %?Otllfe 'ga’s rrrpfg pIU°| n?%o'f%ehéﬁéﬂ%era %%ﬂtlcze

a huni di t§* 3% Ust1 9 deVAtel Fbridj ing a hum dity of the gas
supplied into the chattsarein amounts of the finglierefecehd pnessurierd
of the gagrsuppl ivedh ntredfeet25ebanbee i sneeit equal the owhBREe bhanthe
0.3 M2, pulverlzed compogb@k&@nggéaﬁuaﬁﬁohn;hPeQ§S §UQE%|QQ:|fg§%t£EH
charber i gosgls eguial, [0 oe 1835 1

hum dity o e gas su pI|e into e chanber is set equal to or |ess
than 40 %=H, and 30wher ein the pulverl zing apparatus is configured to
pul verize®the conposi® i offthy yerramt i higPt hedshi ¢1istreampfatheiyastor
w t hin theuthanbzain@nd swimploisng ibhe aormpdsiitigorne whbhdé hemswerli agt regana

of the gasur359% Thespul waid zi ngoappar artaltser&%l10|@-f med iihdd@dNS, filler
wherein the . swt{ 5 reemgmr@ﬁéngﬂjﬁ;afic%b q‘.ﬂ'?s agpd urali fon of o
er., an are arranged al ong

nozzl es which il % t he, gas_ int ) Lhe m
a circunf@fent’ reclfl on' bf & Iy "4 18 The pul veri zi ng
apparatus as cl ai ned  rFhaT&eh’8, wherein the pressure adjusting

device is a device for scopvessiviget Hergasrbéffone the gasposi suppl i wdo
i nt o 15he dibehatmheser; 27 11. The pul verizing apparatus as clained in

claim38, wherein thee;egﬁﬁfﬁt%%%éﬂmlﬁ%ﬂéﬁhﬁkﬂﬂcgeb§cé deMl Ceef®fating
cooling Lbge 085 PRTOE LS, 035 d S 80RRIEH LALO hlgpehamber. o 12

The pul verizi ng apparat us as int hum dity
adj usting device is & deViTetor dt 11‘?@]”’[“@«3 d%‘”bceef or'e’f he? ‘%a Sty e
suppl i ed PREDSHHR Thamfereas1GrBriie hdinFer ithenghapparat us as cl ai ned

in cldi ma8, a temperature adjusting device for adjusting a

temperature of the gas supplied into the chamber; and
a humidity adjusting device for adjusting a
humidity of the gas supplied into the chamber,
wherein the pressure of the gas supplied into the
2h chamber is set equal to or more than 0.3 MPa,
the temperature of the gas supplied into the
chamber is set egual to or less than 20°C,
the humidity of the gas supplied into the chamber
is set equal to or less than 40 %RH, and
30 wherein the pulverizing apparatus is configured to
pulverize the composition by generating the swirl stream of
the gas within the chamber and swirling the composition with
the swirl stream of the gas.

35 9. The pulverizing apparatus as claimed in claim 8,
wherein the swirl stream generating device includes a
plurality of noczzles which inject the gas into the chamber
and are arranged along a circumferential direction of the
chamber.

40

i0. The pulverizing apparatus as claimed in claim 38,

wherein the ©pressure adjusting device is a device for

compressing the gas before the gas 1is supplied into the
45 chamber.




wherein the chanber includes a bottom pgirtion, an outlet fornmed in
the bottom portion for discharging the pulverized conposition

t heret hrough, and a wall portion fornmed in the bottom portion so as
to surround the outlet, and 15wherein the chanber is configured to
all ow the pul verized conposition to go over the wall portion and then

dischargelﬁhe pulveri%ﬁg COf@Q?iEiQ” frog}t e oggl%héime 1%31Tpf im 8
pulverizing'apparatus as BYal ret®1h 8P 87" 20%/hér &ih Fhe supﬁ?y !
a

devi ce ha¥
chanber .

L8 4Ppl Y HortePEE 2EUES| yRAGI T e ¢ oMSIicE ohSi it o dENdCe for
coolbng Thee pakyebé Zory Epparat Us asielldiedednin thai phaaber.

whereim the supply port is provided out of alignment with a 25center
of the swipl stream ofnd hg 9aSrizing apparatus as claimed in claim 8,

10

15

20

2h

wherein the humidity adjusting device is a device for drying
the gas before the gas is supplied into the chamber.

13. The pulverizing apparatus as claimed in claim 8,
wherein the chamber includes a bottom portion, an outlet
formed in the bottom portion for discharging the pulverized
composition therethrough, and a wall portion formed in the
bottom porticn so as te surround the outlet, and

wherein the c¢hamber 1is configured to allow the
pulverized composition to go over the wall portion and then
discharge the pulverized composition from the outlet.

14. The pulverizing apparatus as claimed in claim 8,
wherein the supply device has a supply port for supplying the
composition into the chamber.

15. The pulverizing apparatus as claimed in claim 14,
wherein the supply port is provided out of alignment with a
center of the swirl stream of the gas.




