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kneading machine. As a result, it is possible to improve long
45 term storage stability at room temperature of the resin

compact or the resin composition. This makes it possible to



25 organic acid to the tetra-substituted phosphoni um organic acid
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5[ 0038] phorBrb@edkion-molding the resin composition in a state that a
35 temperature of the resin composition is lower than the melting
temperatures or the softening temperatures of the epoxy resin,

the curing agent and the curing accelerator,
wherein the epoxy resin, the curing agent and the
curing accelerator are allowed not to be heated at a
40 temperature equal to or higher than the melfing temperatures
or the softening temperatures thereof during the above

processes.

This makes it possible to obtain the resin compact
having superior long Term storage stability at room
45 temperature, gocd curable property and fluidity. Further, an
electronic component device according to the present invention



Wherein "P" is a phosphorus atom each of R5, R6 and R7 is an al kyl
group having carbon number of 1 to 12 dr an aryl group havi ng carbon
nunber of 6 to 12 and is the sane or different fromeach other, each
of R8, RO and R10 is a 10 hydrogen atom or a hydrocarbon group havi ng
carbon rusmiperi skst ¢ 1Zemindbindudi®er seanEnait dehégpent atedOnweashcakhefesin
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phosphi ne conpo € qui none conpound, it is preferable that a
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conpoundnesedrfior fprldduci ngst hcadduict ©IGt he, phosphhrd conpaundivaricy
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t he phodpRdews &uonwoits canphenyhggtbapcandngaehceleR8foRY and R10 is

a hydrogen atom that psivargenpgungrpredycedoby addipBging a second

1, 4- benzQiieRONgat 0§ &1 pf&ﬁﬂ'a}in@&@sﬂ?h gm@&ﬁﬂr% makese &dn OBl
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mai ntain _a.low.thermal elastic nodu el asti ¢ nodul us at hi gher
e cualpgsacce er ;
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[004D] silane gener 3l "EB6RY] PTRESAGUECTCHABEERAEs 2 &S SAposition

[ For nul &v4]disporsbig hendx aptiang ZthephosponpPanieeprmesemied and the

conpoundardinke bywddre maltleaviang at RE4- Pempdt2tuY? -1Swier Ydhéd) melting
temperatures or softening temperatures of the epoxy resin, the
curing agent and the curing accelerator; and

25 a molding process for obtaining the resin compact
by compression-molding the resin composition in a state that a
temperature of the resin compogition ig lower than the melting
temperatures or the softening temperatures of the epoxy resin,
the curing agent and the curing accelerator.

30 In this method, the epoxy resin, the curing agent
and the curing accelerator are allowed not to be heated at a
temperature equal to or higher than the melting temperatures
or the softening temperatures thereof during the above
processes.

35
[0025] In particular, the method comprises the mixing
process for preparing the resin composition by dispersing and
mixing the £first powder material and a pulverized curing
accelerator (the second powder material) at the temperature

40 lower than the meiting temperatures or the softening
temperatures of the epoxy resin, the curing agent and the
curing accelerator so that the first powder material and the
pulverized curing accelerator {the second powder material} are
not compatibly melted togethexr during this process; and

45 the molding ©process for cbtaining the resin
compact by compression-molding the resin composgition in a



R13 X2/ \ X3 Y3Y5 Wher ei n" P"i saphosphorusatom "Si "isa silicon
atom and each of R11,R12,R13 and Rl4i s8an organic group having an
aromatic ring or a heterocyclicring,or an aliphatic group,and is the
sanme or different fromeach other. 10
" X2" i saraagani wgrougidr osgbvhkehi ¥25andh¥3" e €in bohdess 110i @achs lower
ot her. " X3/ainS +& %qacryn@ G BRELOWGh WhitelR so¥4enaRd t¥RpRkechendeds
to eaCht%%h%gk%?Chrgfinzntﬁgdchrla agent .and the curing accelergtor
taFﬁe&ByreTea@ingprotons?roﬁhgroton- %onaplngggroup and TS

i sagr oupQ
bonded 13 W& tsPFEREIRTarEm C6RAtRI ARUPPR15°Fhe same nol ecular to form

a chel ate structureTEaghmakeyqit possible to obtain the resin compact
and" Y5" wdatuoatp bletaiingd by melxeasengdr ahensfurdng accelerator, the epoxy
pr ot on- derati ngoy oupandishenrdedtathiesihi coratamy caMRAINAd:dd: thesane
nDlecuL%rﬁE% gkgf%%ﬁggfgéﬁgégcéyr%he epoxy , reggin, the curing agent
Eachof " X2" ar i 5t Ifesameor di f f er ent f.r oneach §§ L ;
ot her . EATof Sy CUART » F4CENEFY55F ot hdSanbof *UFF1 eréntid rBAPEHEke t0
Otth."Z?tﬁénaﬁh@rgﬁﬁﬁ@.gﬁﬁm@sﬁé@pﬁgh&ﬁing superior long term storage
stability, the same moldability (more particularly, fluidity)
and curable property as a resin compact £for encapsulation
produced by the prior art, zregardless of the kind of the
curing accelerator. Therefore, even in a case where overall
15 process takes a long time, it 1s unnecessary to sgtore the
resin compact at a low temperature of approximately -20 to
10°C after molding the resin compact. Further, it 1s also
unnecessary to maintain the stored resin composition at room
temperature for approximately ten-plus hours before using the
20 stored composition (namely, before the stored composgition is
formed and molded with a molding method such as a transfer
molding method or a compression mclding method). Furthermore,
gsince the second powder material c¢ontaining the curing
accelerator is preliminary pulverized before the second powder
25 material is used, it is ©possible to provide sufficient
fluidity even in a case where the heat-meiting, kneading or
heating process for molding the regin compact is not carried
out.

30 [0028] Degcription will be first given to each component
contained in the resin composition constituting the resin
compact. The epoxy resin contained in the resin compeosition
constituting the regin compact of the present invention is,
generally, a monomer, an oiigomer and a polymer each having

35 two Or more epoxy groups in one molecule thereof. Examples of
such an epoxy resin include a biphenyl type epoxy resin, a
phenol aralkyl epoxy resin having a phenylene or biphenvlene
chemical structure, an orthocresol novolac type epoxy resin, a
dicyclopentadiene modified phenol type epoxy resin, a naphthol

40 type epoxy resin, a triphenol methane type epoxy resin and the
like. From viewpoints of storage stability and workability, a
melting temperature or a softening temperature of the epoxy
regin 1sg preferably equal to or higher than 40°C, and more
preferably equal to or higher than 50°C. Further, from a

45 viewpolint of fluidity, the melting temperature or the
softening temperature of the epoxy resin is preferably equal



aromatic ring or a heterocyclic ring, or an aliphatic group.

[ 0042] | nt hegener al f or mul a( 4), exanpl esoffeachof 25 R11, R12, R13 and R14

i ncl ude a phenyl group,a nethyl phenyl
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or hydr ew@lingsupsiceat holbomdetiie oot abbbheaybasecohstiicali mgrukgure, a
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cont ai nlda@y%rio%%&hll@n@ Ngb Nk dMW0pQEn BRI &- WG OXYME @HRUPS; bonded i

d t
?Obizeggh%%éte e gfes Iggghggzﬁge éﬁ&”"%&f%a Hagtp'd a melting

un
cat%%hol SHEVT G éﬁrleolor 1""2g Tkynaph ?‘ﬁ%"rlélﬁee g she Siring agent is
di hydr oRyeasHi Wéﬁéﬂgﬂz t%lBﬁeﬁﬁﬂ f11‘35¥124%%%htﬁ6ﬁ mpge prefexably
sal i cyl ieciaeild, tde hydr digh2rnaptearhob eaci d, Bubyleoxy-from a viewpoint of
napht hoifqaGiad 6| @h@nidd1caciod teaipirGatiré, 2 the softening temperature

of the curing agent is preferably egual to or lower than
30 150°C, and more preferably equal to or lower than 120°C.

[0029] A lower 1limit of an amount of the curing agent
with respect to the total amount of the resin composition
constituting the resin compact of the present invention is not

35 particularly limited to a specific wvalue, but is preferably
equal to or more than 0.8 wt%, and more preferably equal to or
more than 1.5 wt%. On the other hand, an upper limit of the
amount of the curlng agent with resgspect to the total amount of
the resin composition constituting the resin compact of the

40 present invention is not particularly limited to a specific
value, but preferably equal to cor 1less than 15 wt% with
respect to the total amount of the resin composition, and more
preferably equal to or less than 12 wt%.

45 iooz20] It is preferable to mix the epoxy resin and the
phenol regin used as the curing agent so as to set an



hydr oxybenzyl al chol , 1, 2-cycl ohexanedi ol , 1, 2-propanediol, glycerin
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st r engt BudiBstiihatedsphosphpadtm Aogkapadof thke phwsrdabet afnkl ecnpsundt
parti cukael Yadduiitt et tiha Sipespiite shapsoubdt ahd phef guabbyeacompound
spheri calhgshape. Jasidierosi teres PESEEEBﬁ@u&h%mﬁocﬁﬁ{é' aha Si e silane
dlsﬁglbutlgn %f th% |norg§n|c F r.Raying the ‘spherical gége ra_
broad. Thi: es EOSSI e to es 30|a Iy npr ove Y5y wi
the i noPY&FEd B FfierPPPé Pﬁanﬁpog?‘f‘P%ﬁl [B%)48‘]1%e amimte 1P E’rre in
i nor ganiggofthkerercaemt gifnetic¢wsithe rasi surRpNPHSI e onfconstitak | rgashec
resin cawpatisof(dlhes# piedsenis | avehtighe rwWtddngeaspeate )t o théakured
annun} QESEFECB% b?1%@6ﬁ0$bEl%&cb@sﬂ@ht@éhtlQ%Eabhﬁs h&k&e@oh/oﬁnd or
i a u eq r r
pre%d)era(t%lh\é toOforsc%E%ﬁ%@l’y%% %}’ 5&1 eggngﬁ%rgﬂlggfl g4 %’F@B ufia
equal t&sorm lee PRENSE59: By setti mPe Tarréi?rﬁe 4% %ot ﬁﬂﬁ’émlﬁé‘r gafi c®
filler potsatéglal tBxHCLlforRrebRftY hetBbowelduick tof j Ehes pésa@§@ih@rléumg
suppr essompiositir engbsbeptidanandorntbustir eaghbredegradataiohe of t he

45 [0032] The tetra-substituted phosphonium compound is, for
example, represented by the following general formula (1).



30the |ike. [0050] Next, description will be given to the nmethod for
produci ng the resin conpact of the present invention by explaining an
exanpl e nethod for producing a resin tablet 35(conpact) for
encapsul ati on. [0051] (Kneadi ng and m xi ng process)

This process is a process for preparing a first powder materi al

obt ai ned gy 371 Xi ng, heatx el 1{ing, kneading and 40 crushing a first
conmponent containing the epoxy resin, the inorganic filler, but not
cont ai ning the curipng adﬂeler or. [0052]The first conponent is
conposed of all matlerial § 45 c nt n the resin conpact other
than the curing acceﬁ%ra or f"orh h&@iﬁh& heatJ#el ti ng and kneadi ng
17 processes can be carrted ouf_ by a general nethod used in the prior
art. [0053] The first co onent contalnlng these materials is 5

uni formy pul veri Zeﬁh?ﬁgl x@d .t]f e%SIEng 419& egag@&e 2 %Xgﬁnﬁ j%\t2

mll, a_boll mll or onent kn eade

with a ﬁﬁeéﬁ?thhaéﬁlﬁE ﬁﬁﬂ?%%%%a$ﬁ%ﬁ%doFoPPeﬁ' KR ortanis an
ext rudemndionh dei 3@y peama kbl t edgani ghegt dothave- M om Fhen&trst rpoadér
mat er i alwhiighpragpal egsthyodd coakicngnand guiwersidrg ddief koeade thyidricsdy 1

conposi yirehyp, [%Owﬁ%rtyfterg%@@ aﬁecesst)hlot group is bodd&d, “AH” is
pul verizing, pl0cess Alﬂ;f 2 R ﬁﬁ éh”%x%fm%%%%seén% «%8“ wh8h at

pulverrﬁrgg proces roces
prepar i n§3the 1% s ulb%%%? %?F%I i eﬁGF e rf’i“hg"’{)t]h% FP¥¥t group, a
conponeRETEPEET tHeUH ratd canpdrient Tontmi hf n§orRedep®artr eaf n'xt hend
curing agentisarch timEdgeor ganilc da 13 eryzbutsnat tohegeni aff theocari ragd
accel er ator iiss spi:@pakted~hy m xi ng, heat-nelting and kneading in the
kneadi ng and 20 m Xi ng. process expl ai ned above. The other one of the

pul veri zi rocess ul verrzrn roces or paring.a _second
powder ﬁgggﬁlal gﬁl é?lfl ngeES ﬁfSﬁe% tgFﬁFﬁ ltr‘]Fé’”m]Et

curthg dédel értatjdsr PEE e Ftr aeatﬁ}ev@"t:)l oR2unkf oA dRépEPELEA, tO
it is prékerpedsplnatus hethmr sis pewdelnemat egiralupi.s tfpoded af phenolic
parti cl esmpavindg haviedi an dasmeiec ofisfuad ¥Rien smakbepxiyhagrdQl is
pm and 3ok, 0 ahdl arge- si;zed ;par tingles havinga dineher. of; o%ﬁ%tld

to or %E{%%% ltega%TfS(%Qchmaw teprﬁle%%%.g%c oq'n%o%n 1%' t %%%tnt()fléltvefﬁlon

partrcl t he apg to SoF1°Es
wt 98° By - tudﬁgat ReTwEdCart CdPATECer Cof TRE tslué: &SoPhERe i cgesol.
powder FEserican tor bedtemrltrhad thesshore lugperd ik npetehbe icempze@d
pm andstlké raki onephthell argehgilzexpaaphichebeto fat | dhelmwddiecdhove
upper | itfisbhenbliis 38cRPE5HAI esten unid omilsyrdinsper s theshihdsd1 pavdes
”Hter'a s?% resylta_'ﬁﬁtf% foibkﬁekglﬁrevg p Q0L GUIHNG, o phenyl

? 11t g so preferr gt % c%rrng accelerator contai ne
the ecgﬁﬁnﬁ wd&r “rREEFPal PE%plifYefi?8d in order 40 that the curing
accelerator is conposed of particles having a nedian di aneter of
equal tdo@r53mal | er Thhan p20 spimoband iacr atdanmsfuridar ges si zEé€drpartdiasipds |
havi ng aefirareheedobyeqgnal rbolewihar genethansSEnpMmaWi(th. respect to a
total amount of the particles of the curing accelerator is equal to
or é ss %§%]45 10 w96, re preferred that the curing
acce I's conposed O |cles havi ng a nedi an di ameter of
equal to or 18 snaller than 10 pmand a ratio of the | arge-sized
particles having theddiages :zllL of equal _-to or larger than 50 pmw th

respect to the total ano phe ticles of the curing
accelerator is equal to ok=kegs th wt % By pulverizing 5 the
curing accelerator so as to sét th di an dianeter of the particles

of the curing accelerator to fall bekaw the above upper limt (that

is, 20 pm) and the ratio of the large-sized particles to fall bel ow

the above upper limt, it is possible to reduce possibilities of

generations of voi dehandiar ackiing k0 £HUgRdgbyua parihgl caedehi @mmber
of 1 to 3, Y1 is a hydroxyl group, “i” 1is an integer of 0 to
5, and “*j” is an integer of 0 to 4.



20 using at |east one of external forces selected fromthe group
conprising conpression force, inpact f&fce, shearing force and
frictional force. In particular, the pulverizing process can be
carried out by using a jet-type pul verizing machi ne such as a KRYPTON
Zepros (made by Earthtechasica: Cosporgid Ophosolg Zoudund Mage byne
Sansho 'dﬁql:h%fnre)’ c(;@m%@t el 1fo§’ I\é&g%»iem Iﬁehj&@%%tgﬁ s9nshe 'f'a%%hmg

Cbrporatlo%& 2. 4eh-m h; such as a vibrating bal
mll, a contlnuous rofat' g baII nlll or a batch-type ball nlll, a
pot nlll such as a pul verizer, a hamer mll or a planet pot mll; a

rol | ®r k003830 or tH&cokivkéa Flurther, the pul verizing process nmay be
carried out by using conbination of two or nore of these machi nes.
Al t hough the external foré&e may Be applied at ordinary tenperatures,
t he pul veri zi ng process na& be carried out at | ow tenperatures
(nanely, the pul verizkpg—frocess. fhe 35 cgggled out after a
cooling or freezing proces|s i's @ i ed out by using cooling or
freezi ng nmeans). [0058]InR@r%b O pmbverize the cooled resin

conposition (the first powder n&ﬁerlal) in the pulverizing process,

t he 40 KRYPTON Zepros, the Wng m Il or the Mghty niII i's
preferable and t he g gIgN“gepgg§ or t g M%?Qs ak qﬁlﬁ of R5,
These mac SI ? 0 ea €

ref er abl e. po

Pt oramg: 2032 o chibd: Shane hoNatEr PAF P8 PARPe 9% L gren
range. PRFFEhErovpt Hayiggs siagen aplegarceE thetd i ¥3tand pswgee same or
mat er i akdigdeasnnot £tomaldaonh t lve hisirr, st epoidest netseri alb (&#hé fRYGL is a
conponemiXirbaehe sheat ed at h@rd&@ﬂ‘ﬁ%b@hué%oﬁguﬁhvﬁﬁg t9rebnhhahsert hago
mel ti ngltzegw aluRes Qr m§0 &ea'legetr@mevf%w 8301 otRE-ePaxY ggfhgyaﬂg

t he cur ng 005 machines, it is préeferre

t he jetbg totﬁé gg Oﬁ?lg 8¥ciﬁ8 Pot “F Ftei s useg for pul verizing
t he second conponent and nore preferred that the jet mll is used
for pul U@€Pi22ilng theAsecbnde@iewt conpsindakesd t Lposprkbliecing such
ef fexti wel waaulorerd z ec Hheplesspitth Accehesai ®r aaddtRaszhynsat @ompound,
particlecsizg qfrdhe-sacond npewder ﬂfﬁisﬁfﬂﬁle t@okBolalkl MEha thenon~

above r ange. sFULLRer - bha L 3cPOSBLYI e L0 pr epars fhe secand pouder

mat eri al cond po

conponefifft Fénﬁgghéht%%b%ﬁ %??%EngaFﬁréug éﬁst%noﬁ HV hé?“?ﬁhnor an
mel t i ng AL ERPELatiiCePors a3 tahi byt pleepet aphperbing het&upi iglkylphenyl)
accz? er ghosphise| 0060]rEaditofl tplecdi¥mime ] | < frimde(lsn 23dns hoho spluiste yoxr
Cor por atihen)i iard t haMpgRisy d8 [dhd nagdes Dy GansheroéilushiéYude an alkyl

Cor por ati.gn), 15 a5 Bu'am{d;@l”g PBGH! neyMSRA I:Q£b<9£el913&n5;%9 t?@ hirst ¢,
powder gaterlal mhlc can flnﬁlyxpulverlze %ﬁ

cormponent 't hé' kn&au& WAt er Pal ) "5y et ushi My ¢ %zﬂﬁ@adeéhﬁatéfﬁgPenyl
agai nst PEOFPRAER t  Sof PBE4GEEPEYr HBEPFer £Fat 6. Phosphine compound.
[ 0083 ] TReKRYPTONZepitds( nmudabyEarcchpechdi ggaeCofpar aricdnping ahe adduct
pul veri zifngriv@chinsphsed fesmpoepar iang t bre 2anfidsie pevdpounal eril is

whi ch C?Q‘eff'e@@lbiepm vekkze Eh%e%&%a[gggotﬂar st goggﬂeeghlgsﬂs kngaded,
materi a etween r o%gwgn [ ger W t shearin OI‘ e

and
frlctlonal Faqulnoﬂg N FIG -2 "the K Eros PREPGHSEACD
casi ng 853%iLotEr 1tRAvi RGPENBPAFAPPRES of Sgr BEFEST2R ﬁDtBFeg fge the
rot%Qlnguﬂﬁ@n30r@P®POBﬂd[0062}¢hel€aspﬁgf8rhh%eantpntesﬁorawabbmpannd
inlet 3rppeeisdadedt by khvegeakdelpabtinabaof(3) hencaking 8achAncduRbet r4

provi ded at BN HPPELa stde Rl i fote cashogis %ndp@eﬁlatgfoéjﬁ 2nd
whi ch i 8510\@ d%%é %19 a% n%tl%l ]g.%ort E r%f E}O%g]o tel{:ﬁ'l [ wal | aocompound

casing %and “has ura roo he rotor

posi ti oREGHE 4N %ibp.raé’%lﬁﬁte ’ ee‘?ﬁ‘?%‘Fl &P thet %TE‘HQ S’hoﬁphlne
cr ushi nGharearskedr dr uPhissgL4e the K?Pé&tfédﬁl Bst lewnpdiremal( t kdastic
kneaded mpei@ nisal Je lisss tdef i methbys aaspadehbet westpdrig uret)orofl and theed

resin composition for encapsulating.



pul veri zing process, a tenperature of the first powder 10 materi al
(the kneaded first conponent) rises dug2to heat generated when the
kneaded first conponent (the kneaded material) is sheared and
crushed. By cooling the airflow for delivering the kneaded first

conponentpoand the firhst povwwer oatefhal pHdsdrodessi bhbapbankeld@b! ¥he
prevent quaﬁlépmo%&%u:h% tEngEf@lt Ué%%%%%% ng,.Q éggn égpﬁ e@h&k&%&%&\ﬁlng

powder nater|§ heat I n"the nmachi ne he

Zepr os) ISHGWA i EOEPE. 2 ‘cooling jacket 7 is provided on an outer
peri phery 20 portion of the casing 8. By supplying a coolant into the
cool ¥ ng [jpagRkeét 7, itFpsmpdbsséble to reliably prevent or suppress the
tenperature rising occurred by the heat. [0067] As just descri bed
above, the KRYPTON Zepros fas 25 twg,cool i ngyfeans. Therefore, it is
possi ble to nofe acBUrateI ontr ol renperat re during the

pul veri zi ng process preparing the first powder erial. [0068]In
a case where t §1jetl WF s |used Toi 36 pul vyeri zi ng"the second
conmponent cont |n|nglthe curijmg.-ac epbraﬁpmg a condition for

pul veri zation iLs not parti ularly“irntﬁ%d tola specific condition,

but a pressure of air is preferably in the range of 0.5 to 1.0 MPa,
and nore preferablywhn t he rapge ¢ of 0 6 t.0 0..8 MPa Further | spe

of supplying 35 the second corrpone“?’tt ts Mot AT culae{'r Y. li'mted to &

speci fi 1¢AFGRE, el prefersly 35 kb rahge B3 1286 RdH kg RN gyganic
mor e pr efrerablhavimg henr angaadf 3 tiqb0ekghh hgdtGOB9yAd idesciidedor an
above, thephesie geapesi tndn igay 40 ket ber daFkeaentt e omeleease cther .

ageqy . |“E>t21'"h| $=Case, ot~ §n§@0%§rpm@ﬁ%mghna¥hi@ﬁthG.LrZ”COQEél Mo g Pallt-o
of the relaage %ge'ltt ﬂ[tl an, 4.0 1$ %ﬁ rgge%cs' gLate rc% LY ch

t he currn% accelera he part ase’agent
u

anount ) saaédegs” ?rﬁe ST t FBCpulYer itZi ng™s " Y3
processisThits HERER | PosRidbl éoyt orﬁrlé\ﬁéﬁtlgt heretpinag %ﬁg@ﬁt # r gmoton-
adher i ngiohetanwalgr ospr faacke iof hdrededll ver tzengimachhnetol cdutizngetingn
pul veri zhBg saRC Q&SL Q1 3 ear f ot t hecsecand pewderupBt er kabn 8¥enyisn

a case whgre.yhe ’EFE" tan%&&we%%tc%flﬁe%f By CULd 'E@!abﬁaﬁ%e' EE@EBEst % PG a

used i s relatlv resul e 1o | Qve

t
wor kab; FFEy 28r CERE 0Py ePE9IRG Br bibs s SR RET ot At SOF" ¢ AGo
pr epar ed°8 ééﬁ&dp6WUé$“ﬁa?%W?apoé§086ﬁﬁaﬁéﬂ Yih a EhsérhRersdiigsure.
second &ewponehnt “E&it akng dW3Y t he cihrd ngaaeceder aidfegrdti nprove each
di sper siokhkirty ofathe secomd”powdes” materrralamhenvthe secend poweer ox
nat er i ald:r.'f%e@elﬁ%d Wioth e gt poweer q@t %I %&ga;@c[ QQZJ%F%W% an

the secqnd,cqrponenl, mmy.ContalR-g-paLt ofolNe, I 0or gan) ﬁatlc'group

contarne I'n the st "conponent

accelerator. Nanely, the curing accel erator and the part of t he

i norganil@€Cf | er (shal IthEs gapemt) fhysudddett mayepbamplael yp£ each of
pul ¥eri red, |mlmheRawlwenizah@ jrorteds. a Thhsnphkgsoip, passiebhhelt @henyl
prozll deg trtt@psarr%t rQ@éHHh&qagﬁi cags@mereathﬁya%gpgheﬁgpont §8bup, he?
contain r e_re ggﬁgt ase. a n e,
second %'%Q%ge% %f%é% Bur the ce the i'n é& %r q&& %Pgéé
Iarger B cr?t%u%raJFtyeF 5& af 8rganit ﬁh Yal gﬁ%ﬁpasf% SR AL:
acceler&F@PPandi|%Y?kﬁh%%¥ﬂlgrﬁﬁptéﬂd the ctitisg abeerer ahepej groups,
pul veri zed whenathe curduy aecehgr adorswosdtidesy coushes) saghi nst  tthe
i nor ganipgehihl egrofp, a Eﬂ§U|ﬁ1eth§rl| Spp@sel bl @rd ef fﬂl—fé e'ﬂ{ét)hof}dy@@lleﬁyl

pulverrégoh e qg&;ng¥§£g%§§%gﬁ ggugooq§L32$Y§§5 éﬁgﬂﬁﬁp oHByor
Cont o néto] i PHe BRst® CBHBORERECI b ArORaEact (R i | G Prge Feraply

accel er #6F- Nanely, the curing accelerator and at | east one of the

part5of the epoxy 30 resin (small amount) and the part of the curing

agent (gmwkbianount putbusradded dmy Henkiael ¥opwhveri@ed ifnxiheis the
organic group through which ®*¥2” and "“Y3" are bonded to each
other. Similarly, “X3” is the organic group through which
“Y4¢ and “¥Y57 are bonded to esach other. Each of "“Y27 and “vy3”



material and the second powder material which are neasured just after
the first powder material and the secohd powder material have been
prepared. 5[0074] (M xi ng process) In the m xing
process, the first powder material, which is prepared by pulverizing

the firsts comOBentyContalinag $1e, eDOXY; 85 ihotbhe GO BYCBL oBAA -
the Inod%@lg.é‘.q_élfgj riehy afatn%r t§‘ cﬁﬂc{ QQ”PQQEQPDV\% b%@@m %&t%h%&dln

and 10 knea secon # % repare
pulverlfPﬁ%;FWEEé%%‘%ﬂf%ﬁﬁh%%e %oﬁ i ﬁgaFﬁeS&ﬁPFﬁﬁrﬁcceFéPégéFl
are di sgécdedotnd Hi"xednfi t Y Each Sot hef. IR *PR§IpFEBcdns &gAeBeing
carr$ edpouttclpy usrowg ahel yertsel-donedifhigorpuche gawdp icomridEdnigt@ the
rotatingitiypenm é(@émSLtﬁfh@Slrﬁedl5 ibl aghee r Afzatd Neolkpa1BkXEE afd&ad | the

gi l\/l t or c%erl'atétéonst?i@é‘tgﬁ %aackq_'hgsﬁer%?é(ie”%‘ﬁ%mn%ﬁ YF?L% mLXEr r SHED 88
and nyg%ﬁ%EXF|F§t péhdeegﬁht SHeA - aﬁ%“?%e:ée % g’pg n%%e gg 3??”

each ot Aér thzo S[amwsverdirltfﬁ@rrentthérﬁbm At mﬁeﬂ?&ﬂl@nﬁfﬁpﬁesaaaéé
andlim x&d wIh-XheY3ir str powdlex3nateriial ghet lperddneel ofopmepariiig t he
first pewdgosedt erf ad Hyoppl ¥BthzhBg bhe ddifsisiemonentrafdes thém a

first C%%Q%%mdoh%rheahs”EhEeBrQEQnKHSQQEd 1251(s”§%‘é%)éraﬁﬁet B€ar, for

pulver|2|n% Rroce for pre arln fiLrst mger mat eri a

makes i € possBl e“to Tpiove dhi orn1 qeepars TPy of f%ﬁx%lféfkoxyl
powder AECEPFal 3Td Fhe 1 é%%ﬁﬁ”po%ﬂ%ﬁﬁﬁﬁterm%ﬁa | prehpsaklRe, thath B8R
t helpul werirzitig pﬁ@ﬁ@@@&fGmnﬁﬁemamgn@nﬂﬁ¥dmaﬁmcp@mﬂ@ram®t9woabramdre

t he m Xicaghb3gypr agespsf ot myir-Bgyilhegrbupst cpenwdebndatertbakagpdnt Beoms
second @%M%&tﬁatlﬁgl & eCan- e tGf 418ty OUnd ne@él@ RLPEERSerASaBie that

lt, it L
gg[s(l;076 0 :)Ifodlgﬁ:sjtscl J:gméguﬁcﬁrpr %n%ﬁ?k?!ﬂ%heancy Jg%rlgzigi\:llecég 1n ::ga%ls fs%vlgo or

prepari A the Yq%ﬁx%bmd FOHB?eHQQHQW% th océﬁ?@?Fonétcms
pro%%ssCopﬁtﬂ§uﬁé€§s§§PyaF@mé§éCafbﬁgver|2|ng machi ne havi ng
functions of pulverizing, dispersing and m xi ng. Exanpl es of such

pul veri zZigngsmachi necbnetuge ashald1A4D @t | ssdeh @8 adRtadid | cofpound

vibrati E?Lc%'d'e ”&ééii PO”W}%%%ﬁlro‘it at{ ng. &)ﬂ]l%d%i n }Eb%aﬁaérfé‘ L¥Pe_

ball m | uI veri.zer net
pot nil [ hggrgﬁVgﬁpanﬁggPethe IB k E Phese I&er 2|% napBLﬁ ¥
mach? nesalésehist t REifet nmill- |hydtrﬁ>é<Yb§| Flaﬁlhltrlozfihe R&/Rer n3| RYgngxy-
t he pat nahith45ci s medfder ablghpsedyi ldmd t hecj®t m ténpse noracid, 2-
pr ef er abhvirosgthenthialonkes it 1passiyblientaapubveni ze the-krepdeddiol,
first éay%@@mneemd(m@ kneaded AREEL 1 @hecaNtAIINNG & heohsAtad®! t edo

and knead 4.8 gxy resip, the he t é%ggxggggﬁgggggg Lcuring agentzagd

the_i nor ille ile uni m Xi ng “the firsf
powtier ﬁgggﬁFgﬁygﬁBL%quéﬁ?lha BE% ?Biﬁrus% d10077] According to this

met hod, the resin conposition in which the first powder material and
t he secdndmdmder natethat, areim xéd wieh gachrelhefowarise(4) is an

pr epar edrgant ke ghr@siph HEAMRRSIdd Akoddtei d | ¥ 5ig pewder neekebgbi1apdrtfg,
second pewder ?1 i te{é a!gr di 8pELSede] %ﬁémgtlg% cﬁfhav%uéﬁ'eaﬁe% ngc
pOV\d r nateria eres toc? surr.ac 1rst

mat et i aPX P80 I’f&ﬁef""&rea JIFE RE T DrEvEH ?‘ﬁ%hcﬁ?u fig mf%hyl
accel er SE6MPCOREAI T i A sétdﬁﬁﬂﬁéhd@¥oﬁﬁﬁe@|EPtY¥oﬁ¥@69taéthﬁgyl
with t hgrepexyrr esi mcayd theupur eng aagert icohydireed rbant heohpr stich as
powder gabekngl atrcapeas eeepl ateap, Waehept-heysegesdppewdar biphenyl
mat eri al, al,ready agl@a @3 k0 fs'{l%s%'iftil@% Ofgrbﬁg Mghh pgwder ”Etlg(:&ébl

Thi nakes it §§SS| ble torelia ress a reaction S oup

bet Ween THE " EPExy Féstn ahd"The Pc%?lﬁogpylﬁge TOWhi ch™ ?“‘&888
exi st en®& & YHE kuPtAgP acéBfeltdtor! if&at al 3399 w@e%@rggapplc|grp§ps,
possi bl ¢ho sebhelt herauasi ntbenpesiiyl ormy@ipn xthee plethk fdwstp, the
powder mapethal ardubhersecendipewaen rater als) pate fc@emMIterRe/dat urgis
ig because these groups can improve thermal stability of the

45 adduct represented by the general formula (4).



powder materials. Therefore, in the present invention, it is 30
preferred that a mxer in which heat is85not likely to be generated
by, for exanple, collision between the powder naterials (the first
powder nmaterial and the second powder naterial) is used and a

t enper atjwna sadj Ust NRAt el réedr bt 86 i1a% Nlcd e Ad oW tB8tained in
tenpera%ﬂfe%ﬁgil£h80ﬁg E gﬁt%%ﬁ@fit%%1 géb@thQEggna%xﬁgﬁﬁﬂpeégtHE%

equal to or her -t n tures. or

C emper aPERSETGT ENETES6Ry i oIS N iy Byent SROMEheoGuFRRgFesin
accel er &CBPOSTHiSNMARe PTAL 3GSIibI i (G prioRfge @f rBsintpabl 8t wts. By
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havi ng aréiparet ethe€qualccn@ Ofol @ gematchan aSO @ st hme€eSpectai Do the

t ot al ar},@é%dof ad‘a%xob&aaaerﬁcglpamél@éca)ﬁd%mgeméét{OéQGLQJ%%ed at

accel eratqr 'ezta € .,curlng el eratar, Q..1's prepar % Lin %a ure or
pul veri Zi ngfe S %\BI “of’ "t he T ng acce?era]t1 r Je. gn 5 parts
by wei gt n'cllliig EﬁB‘WrF‘ééﬁrﬁ be§hﬁsFH§1FﬁeaF8? ﬁF?FO{PJMZOOSP rrade

by N ppon pneunatic 20 Corporation) under conditions that air

pressur €0i0s00. 6 MPacand speedhef wupplyilg r@admat Byl atsndiso 3 ikeghla: rA
medi an diapebak iceh obhai rtefda pafibhelesnl af gensizednpardiclies than 80y
pm wi th Je3Reck ;23 pa{é'% gﬁlbérlz%g mald 31%] Qf‘sfé gf%cﬁk%gk% 1Q:he

the curi ng__ accel er at or Ver| z

e a
by el QI 6T (HEVST | ATk LRl P RLGP hyetatgntngs Kreded
epoky r édirFt3TorPRReasi rig ehéeades mat(emﬁ@()ogy @m@ht}ylgNﬁbﬁoﬁmeaded
pneunat me tE€aripdr agkdnptundeducendilyi onsbihdesaferpredsarezasiOnb nPa
and speed of supplying raw naterials is 3 kg/h. A nedi an di anet er of
obt ai neq oRanhi cl es k5 PRRAPHOA raﬁéﬁr@é an rf?a(@émt k%f 'e%%qllca
partlcleés ha\4:l nqoa)dl alet er (igu%llzto i %lgle eé ggrSO\AE w th th
respect 652 £oTal afount 8?1 it Bflgln d partiEies 19 6P 88! thg the
[ 019B] CEAFRG RUBIST a‘f‘%?elﬁ":‘ltl‘iElEHr i9%g a@d?&ff]éf a?‘cb?““ﬁl?% pREp&rEG IS
finely pukesricdmmpSrgar { shdpykpepght oprtepead() dativegractefetratropnd a
and 5 parterbywimi ghiteaf itdefbnoeganidc fiidigronk]( desced bedas akabynbyn
us:jng thed.etz M lthe( BIARORSP radeohy lwb@gm%@ngug@slgzgcoé poratigpdr 1
under c i_on i.r._press p 0 in
ot SACATS 12 SRerR e nEhr B o P OBt a nag ot Prarad| M
pm 2% af@ é’rrz}tl o of an anount of | arge-si zed particles having a

di aneter equal to or larger than 50 pmwith respect to a total 32
amount dfooilzé obt ai med paatincd es i8ad win Entehisrcase,l,a particle: 3
si ze di gihhudleiaon tofa thewttird Y- asset et of tﬁecahguhgt ed BY outlet 4

subt rach%gr AR %'ne Ap%‘?c sl | Lift'l%'?l %%t  pf %r %@1@ G el

fr r 1z [ ion X
og1a a %1cfafg ﬁ%éhz but O cen%ra? porggog o E e 1ﬁ%erlor wall

of the casing 8 and has a plurality of grooves.

[C063] The &rotor 1 1is positioned at an approximate
central part of the casing 8. A crushing area 6 for crushing

40 the kneaded first component (the kneaded material) is defined
by a space between the rotor 1 and the stator 2.

[(00&4] The rotor 1 is configured to be capable of being
rotated by driving of the motor 3. The kneaded first
45 component (the kneaded material) is supplied into the crushing
area 6 during the rotor 1 being rotated. Then, the kneaded



[0109] (I norganic filler) Inorganic filler 1: the
inorganic filler 1 is a fused silica ha¥ing a spherical shape (FB560
made by Denki 10 Kagaku Kogyo Corporation, a nedian dianmeter of the
fused silicais 30 pmand a ratio of an anount of | arge-sized

parti cIt &asf&aﬂdatg;ofleditarr@i@fme_d lqn@ie#?étmg}er%éhagna_ _9{{5%kgzed by
respec - al, ,amoung atticleg_o e i ca

15 [Ollosth%aqﬁtgr% adI(::lltl§ ive Sé%élr??) E%i'l anégou%l ir}%gsélgzcﬁt 1:§iéy- ;ﬁalyfcslscdo?é&”her
propyl t f[%'e%f:ﬁ&%ylgi PRA&*PRBM 403 made by Shin-Etu cheni cal

Cor poration) 20Col oring agent 1: a carbon black (#5 made by M tubi shi
chen® call0@éBpor at | ofike kneaded first Rehlpasenfgdnhelkngadedt antecial)
aci d vwexs(WudpIpele roa athantinlapans Carpas athen)cAIkLL] 6Peaduci pg
t he reshqr%qghet)_E&%ggLe khe prepared ff&é&r$£0@ﬁéperwﬁggfiéfl is
was prepared By xing, cash, component, described I the, folloung, oy
tabl e 1 other h,ean he" cur ng "accelerat or 2 af room]terrper_aautﬁ y
usi ng aPHrIEE 136 7Fot LATESBype i XSPKGHI Yy Lhi xthte AAdSEheRoWder
pul Veri rmangriad codbhed mixaded Hinsi ngoarpuknéli zeiseA nbdi arffo  heat
di anet egepkruhedpr epaned thier Sknpawder mater alcoapdnant-at i(@hef &RAeaded

amount g ckargey siszedpantdLl £ havi fige & di gpret 851 gy1alnl 0,94 £h 8 9€6,

t han 50 mwith r ect _to.a.tat.al .anount of parti,cl.es of.the 35
o apar odepiyEridet S9Re Tkt 2ada! $i3 D TOMo R PALLT TR OLLE Pouder
resin cOApESititon wWas bF e DY addi nget hdPlur T SRtel &fat §HPPrESS

t hel pr eparegriitpge povwders naf ekhal pastadiedparisiatg pewter xinagefbalf dve
m nut es thy thei hgathe bl ade rotating type m xer. Then, a resin tabl et
was obt ai ned by 40 nol ding the prepared resin conposition into a

t abl et by usi abl aki mgchi 5 d .

M t subi 3??8%& erial ggt gg%n%a l:hrlg)%r a(?_‘?lc?n U Efjllgbrl\( az%%fﬁb I }t i %lﬁg‘%/]ﬁa%r,laFIG'
pressuré-i s®2 15%he IG5 S Ted rESi RUAIES a8 o Rorfptessi BRTdRGREY
of PAA rrriismetelr I8emgaiMei §ht oPFY IFWPPAYIRG ahd cROMeRGhtimfe 14h5
g. A maxiomlimgenpechetir e7 of ithe irsesprsedibpesi toonrduralngy digpersitonor
and m Xisn@paed sa thBXEBuBer33utenpekahyr ecetirtbe restie tiabde. during
the resin conposition being nolded are shown in the table 1.

[0112] 2 5A first. powder erial_was prepar m xi ng each
conpone ?J%glgicri b_edgisn ]tuh% }A%?F%w n%ét a61€ 1 o‘f%ée)r @%é’%}_{’%\’he K ulg?%g%as
acce? er &6r §°8t 1PGom™EémSer at urBeh§LaEPng 4Cbl 48e PEESEPHE t fpe More
m xer, melcvirageand dordadilng snrdseree byuxsiqgthe healedrisiher phraveng
a tenperatrupecpbr@gt oh20@Crandpbhéarlfapatveri zi ng t he heated

m xture by using a pulverizer. A nedian dianmeter of the prepared
fIrSF DQWG%%JUHter' h agd %a%%tl%h%&éantﬁﬂpug%ﬂpf $§£%e_§ézegs d for
particles_having a dianeter equal to or larg t han 500 pmwtﬁ ,
eshbct PP VAELGLAD ardimt SPCRANt i CPBBOBF Ehe THHFHTEES | rSie pofdEind
mat er i aFCELE CERERA - 15 ICPTEAE 1PARDIFO Y] PUFNER 1 23 A €81 A ScampoPrEtéfhasly
prepar ediby taddi ng khesperiihge acoekiétavor 3oun bheoypreparedofi rsir is
powder mateeirablgndndicspersnge amd omsxicag if.or Mplaye afdnioes Ryedsi-A81y
the bl ade relatingdt ype gmexel, (ThelpA re3iRntabl gt sp%dogtfa'sﬂg 10 ng
rmlgi ng ilge prce?l%r e%mr esin _conpositi ontl.ntg a1201t.ab et %hape e
usi n% t f&St ANCEPIMERIMBG “REEh T Re "CS- POACHENE 2By YM -Ldben T Ondt PSS LC
t echno CELPSEr atfién)PY 1224 Yo oridi theorr i @f pt e8SutBOwag/ D MPRY TRES
obt ai ne@redsirabilabliet thasrangenpfedstonsdelgék- of 90% a di aneter of
18 mm a height of 31.8 mmand a weight of 14.5 g. A maxi mum
tenperatyhgo9f the 2o rgsip, coIROsitien, durjng ,diSper sionand i Txi ig
and, o . qum t emperature of  the.resin table during nol difg he restd
conpodsi P8 D8I NG o ded 5 e ShoWR- | AOCHS 't abie T+ 01137 Ex Gl §°5°F
30A fir SCUPORGEL Matverf B thels prepatRdabyaAitxidfy Euehrebrptmengent in
descri bediditiphe tel | shWengctabhe laothéerahon. t he Neurilng acéel ecatrong
4 at roemceerpatatursahdychisi fgra bifaded ofsld g t yPentn XehalDekhoigt)

thus added may be finely pulverized 1in the pulverizing
45 process. This makes 1t possible to prevent the curing agent
from adhering to a wall surface of the pulverizing machine



[0014] Exanple 4 A first powder material was prepared by mxing 10
each conponent described in the foll owthg table 1 other than the
curing accelerator 3 at roomtenperature by using a blade rotating
type mxer, nelting and kneading a m xture by using a heated roller
havi ng alutremge rrateu e 16fe X8 ity H@Ge seodlcirn g reha dieat ethemoddongl artider

then pukeliraiang tékeers:o%eq reazgeur@h@ye 1éhesm&taﬂ tté%éra(wp@rof a

condi 1] AR LHAL Bl RLgaune, S flen TR AN SRASY of - oUpgl NG

mat eri al S Wa K e% di amet er 1E’)ar ed

mat eri altandSa PAEPLPLE arP ar?ﬁ‘lﬂﬁovc?f Farg 8 EH pafti'ctes pr]l’;feﬁdzéng
di an®t ePTEOFESIS -t o1 BFLEAFYerat hGROS00 paf vmtth? respeeredo LAl powder
anmount 2B tefripdrta<| esmpbretie winépar edaber sthepenwdeie materhdl cam@onent
shown i Rdnhte it@bl € dniyfhencha resiuri6RNPOSi ddore MasoPr epangd bYmprove
adding 11e.GuriBg 3ccel aral o SoLenhhe Rrenanad Jissl poutler matar gl

and dis ng_an % Qr ftive g] esg usi ng the

rotatin Ot & H‘ﬁ?&Flaihé M XEds i aBH@t G\éét 28°8bt A ‘H%Be5§7ajrml di ng

thelprepared resin conposition into a tablet shape by using the

t abl et n@ki7eg machi Rexr¢Be20A tihedesdyorM t subpehentatery adenteichna part
Cor por atdfonyhaingdabrgaf0pditiilard hedna Hassune the 2r MPae Ibaieﬁéﬁi;na%

resin tablet ;has acocorm{eesswﬁﬂ 0r gec0lBB%. 2 diaets

8 r@ﬂm@]Tg
hei ght of 3 maxi nu t’ rature
et es AT EdREaL R of Hur RS dPebbrsPhn B 2 ABTRPER. o T

t enper atoE Gy {he sy ééﬂidﬁdt a51ve Rfurfiimg 1o i g ire & 647 ﬁ%r?p’dé’etﬁ%ng
bei ng nplrdedsar.e sHovn nakedheitalplossibl85[t 15 dExadpl €h& same results
A first spowdes BaLEr wlle réasc ¥ eparedd by ofib¥hagteathiCOMONEd part of
e A e P Y R e o
and_kne& tr(lag aﬁm x%ret?%erijs %n a Al%‘el'uea{1 gan?‘f X ﬁé‘\"?irn%as 14 I%

t enplr atfRrELSf 0809¥%Vﬁmcthéﬁol arzhgoffﬁénﬁéat“i‘?cferﬁ%&%r Eﬁaﬁd Yhef curing
pul veri zicegleketeogoladl nixt opé pepudimgnal jet. nthé Cumdag condilitroror
t hat ai risprpssusre aeds Vhbn VRaeandisipeedaotebeppt yt ngol awdeat erdralshies)
was 3 kg/alinsA med amddianetersofidhe peparedshifst ipowdenJmtignicako
and a 4% 3kl A% 33 rg%u%e&aggotﬁgzsgrgay LeLes.hayipg a

di apeter equal to~or t han pm w t espect to a total

anotmt 35 of particles of the prepared first powder material are
shown i %%t abl e TheTRERONE FEEPRNEBAPHIYt LOHHES FPEFaled appart of
addi ng tthe ecproxyy recdel emat/or 6heo due ngr eygemed dontsti necwder it driiralt
and di spengicdgndnd M addg: fan fbvensl putesgbycdsiipgabotthe Maadey, the

rotati ng.LYRg MX& e Y &d eétnlteggkefon\@a%fob&?é nﬁgr@yo@mt%n%ptohx%
prepared resi'n co 05|t|on|nto atka et s e usmglthe E,I%I
S

rrak‘?{r}llg FESHTne' T& Het by WPt S6i SR Tneter t a small
Cor por afFGHP Undéica a@@r?dai t“iaé’n I%%dc-tma?lﬁr 8L 28D Yppd herilgirdizied
resin t aylogtesisas ahie nehpredsi owsdddiee tof W@Q%Praldi isrersef ab@ mix
a hei ghtthef Silr& npoaddra msieghitalofardd. bhy. skamd muwdenpesnatutelofat

the resitheCRA%IG iHoR AW NG @h%@%&%% ?%c%éb ng and a maxinum
te rature of the resin table during nolding the resin conposition

bei ng nol ded .are shown |n the table 1. 15 %0116% nple 6
A first POdddr nmat effal SHEST PRepare®vBy nfxFhg Sénpbhgntnaterials
descri bedhex ttherf oiiowiwgitabiecdlordiedr than bhefourhay addelertat dhe
7 at roemdoerpecahpoeeby. UusiBrla phade @0 rofathaget ypes Mxerpbe added

nel ting ag e‘%&@:@ r}&sﬁ In XbUs@ oy pé3icRy 18, heat ack reiter rBéﬁb@g do 100
te”%raﬁ&i bf %h§0 t%oo'c{)d}% tsg{‘eaélzeeaf %%JBIXt%g\ gr[b% fterably
pul veri |ng t he c0o m Xt re L m 1l er_con i ons

that ai % edshfe WS 0% Wa éfnd“e'&r%]éd B RupBPPrAG v hat ePP5F§ by

was 3 kgreihghtaofs tigdican igidamecer eghtolie prepared first powder
material and a ratio of an anmount of |arge-sized particles having a

[CO073] In the following description, temperatures of the
45 first powder material and the second powder material
respectively represent temperatures of the first powder



40 obtai ned by nol ding the prepared resin conposition into a tablet
shape by using the tablet maki ng machi#€& (S-20A nmade by M tsubi shi
mat eri als techno Corporation) under a condition that a pressure is 2
MPa. The obtained resin tablet has a conpression degree of 90%, a
di anet ema@feri81mMmand heieghte 0bndb pdldd rmmansek o We k@it hof add. me@suhed

maxi mimst.empes At e ok tmg@sbeweegp%ééﬁ%lduahag tHeSPEL S0 RRGder
m Xi ng %ﬂ%e@:ﬂ% lhggr@ b%z_nterrgeratgre of the resin table during

nol di ng the resin conp03|tpon %elng nol ded are shown in the table 1.
[ 0119] Exanpl e 9 5A kneaded material was prepared by m xing each
conpdnent®odédcri bed (Mhxing PoPFewFhg table 1 other than the curing
accel erator 2 at robm térperiatiuvge g assiang thdl atlest opatvBbag typerial,

m xer, m@litthng and kreadi-ad angt ﬁ@veylgﬂl g aneated-sol | ebnbaning
a terrpergl Uog: o800 100G g %aelfau qéﬁ agctie hgated q'né&gr s

Then r rizing the

mat eri al ll})}eﬁsf?l %FK OQleEro% Wf%f\ﬁ%‘ﬁ B?eﬁar %t e

Cor por atigayedsi ree tHe %Ts hazeor b efiiehensl yrepared by
pul veri puigepriadesgsi nthaabi ketynfihanctipeneat nmiddntandchittke ptheer cneing
and a lactc@m%awre Ofe puliupeirzed nater 'tnakeaulwle;rﬂ zedchy digidid thene
KRYPTONnZeh srgotcglasge e ARETA Vﬁgr% iy @rmggf 8aeaq
Amedla%g ter of ared first rial an {j

of an a t?ﬁ‘t |§Fé’8ps|% ’EP BTYTE & HAVIT . G Biret B Equihcto ao? a
| arfer PREASSOPYRTHIE t vPesPe&er20 & dPalt obal lamsurit ibpart béeagdest
the prepaded fdirgterseaderoventsert alyray enstrownsich the dableype mixer, a
[ 0120] TherkahgSmanaw meheskahpowder chesuni €oRPOSI Bieprrwasaprepakednhe
by add'@grgge %%Bb@gm%EQQEQEaEQB %h%Ss%%%QdaiohB@r5%99@41QQWQ§Eh each
mat eri al ﬁe prepared first powder material and dispersing and

m Xi ng 1por frlve m nutes by using the blade rotating type m xer.

[01%‘1] Then, a resin tablet was obtained by nolding the 30 prepared
resin cdmﬁaéﬂti on i Fubtherabltée sirmpmdypowder mpfbléalmakkinmgbeaelidné
(S-20A emde byxdit subilshithieecinosECorporats omjetwidericoadi tilon tdiate aof

MPa. Th r@Eh@h'ﬂ%d HHRSI first pofdde dadieanBlenofpdB dM zehdeight rof st
316 mig oae%gléf:éeg th@é%ls/é TR eTReE Al 6 QT LiTe esLn acq

SItlo urin rsian., m Xl ng a
o The (SRR AbIEE GEPEnd i ehcb AL T0 COfbo a1 iR aoRsas
40 are SREARTI Matse ivddl-e 1ThiD1PBFERakS| é’oﬁﬁlﬁ%e‘%@eémﬁﬁf’%ﬁ apifgsm
pr epar edibbpemeibagiegchrTorpeneiir gespowded imrtdieid 10| hodi nghe abkeeohd
ot her tpawdehe AbceuibDg acael erater 2daak,r oedti ergrer alny e phy vusiiAgng

bl ade rat-albng EyRe HeXaki nfekhlng ;and %B%@'r”%a@e%é&uéﬁdméh‘és ¢ 8q

38 at ed roIIer haV|n at er tureo ncoolln
t he® heaP&d “Fst Urs. Q gg rra el élerlai epaghd con

pul veri ?PW&EFhem%ﬁ%%b%]d r‘F&E‘er %I Wﬁéﬁ%goﬁtw% RIFI QW%@Smd@%y
Sansho rrdustry Corpodsat PosyibBEncect Henratieng afiflidcisasyprog  overall
ef fici eptrboypetban the KRYPTON Zepros and the pul verizer and a
tenperature of pul verized rrateri al pulverized by using the wing mll
doe not; 4f, the w, L ref er ab| n ter.o
the§pregarg§?f|rst g}owg%r mater n? ?rg et ?’O%h OgEdC& %%”%rlzmg
| ar ge- sPZEGF&r £PEI 8L PG TAA &e fdlréﬁetpgf”déﬁuﬁllat?618fl Ia&figéihet Raring
500 pm BrOReEEspectond Rreetaf ahbuAts Gfegs@sErol éx° ofs¢ ha préparéding
first powdéerneat éravdlngar e showorna tde tpbleetiziNd24] FThepeasesgnr ang

mat eri akpewder (r @a@aaz&lph%scocsrpogu&ho@hl%%la&ﬁgarr@%mm&%maéﬁea ball
curjhg gﬁg%‘ esfuactOf "5- £ARi fjae enid t %%gtlnuous
pr epar e eria n | S rsi :I(_;l XI n or y

i nut es 6y 2 ﬁé’Pﬁgzgig Bldde Forat P %@P &%} B 0128] TReN™ 141y S8FH

t abl et \ﬂ@s 3o vl vieed 28y ot dfiaﬁ‘gn%mé“b} PR edl Peanat cEﬁboE‘Fﬂﬁonal mPelar
t abl et shape doy tise nfikhe t ablkey riddseg prElch N (S 20fchdes byeach of

the jet mill, the ball mill, the hammer mill and the pat mill
45 is preferably used, and the jet mill is more preferably used.
This makes it ©possible to pulverize the kneaded first



during di spersion and m xi ng and a nmaxi mum tenperature of the 30
resin table during nolding the resin céhposition being nolded are
shown in the table 1. [0127] Exanple 11 A kneaded naterial was
prepared by m xi ng each 35 conponent described in the follow ng table
1 ot her ddmnizhe quihengnaecelde mater 18 1atc on@@aimtiepenatl Wee tbynel$iedg atd

bl ade r@habidag tREM Xein Melitd Nge 2nd kneagdi BgqaxAkxbHRe claxlﬂgl Ngedt
heated Lol et avig.a.temperai yig of, 80 Lo JO0G, and thep con a
t he heate Jfﬁ ? % wjlg terial” Wa%’ ﬁj rSlneqd bn
pul ver i ﬂlﬁWhé%ﬁnééHéﬁ ﬁ‘ﬁf"@?f‘al“aﬁﬁrbé‘fnang b{a?vfévwég a%’%ﬁ?%’ﬁ"r

di aneter of the prepared first powder material and a ratio of an
anount dfool7ange- si zedcpadlihgl es havengeahddaneher regial dompersilkapgernn

than 50QnprwittR rresReChdwded hRkalriamouria thep%retdo@ﬂde§m<aifdetxh%atema1
prepareg.flrﬁixggmqg_lﬂSegEEth§11?r%aﬁhqwg b@e% % abl?ﬁe ]%g resin

[0128] Then resin o] i.on wa pare ur

hocel o AEBPOF IR ad et SEEoNECRORAC SHEErLAIHD he. PrepRfedbvder
firk? poRderimdt epral HrPelisper SPng2amtafisi f§ator thevesenond epdwper
usi ng am¥telréaderur{M dypley nadeeyes5tp0lR9bTheéasea afesie t abket wasider
obt ai negzBy+1Bl1di ng the prepared resin conposition into a tablet
shape by using the tablet making machine (S-20A made by M tsubi shi

mat eri al hno Corporation) under a condition that a pressure was
10 WPa L3018 nedlPESFREFAbIGL  hile Bb ACuihFoss? of idg b0 DRE 9ot 149

di ahet eRCERIEF oA acREFGARSEf 37. 8thtn atRF @ deiRpitder TRiBral “txom
[ 0130] Acmaxiertrimige Wp&hattinee epoxiyhe esesi rRncompes icuirdmyl Sigenti rpntained
di sper siian wd fixXétgpakded WAXERUALL @EPErAidl etfepthearest Nwhabbe the
during nmlding gmgﬁ%&&pmpsaifggdpeaeae@fegd% YN SQQJ\.‘\@a bBe the

(o< 1 STl Rt ool 0 S v o o B

each corrponent GESTri B& oW ng %"a

curthg EEEBIFEFE 6t ?eaa‘ftﬁ'%nP’f%%%F%t BPEVBF sty W BFadesFot afhflg the
type mi xeringel epagtandhkaladishg causiod uby byxustagca heht ethe olduering
havi ng actenperabur & cafc 28¢stc0 .1006, andkddien, 26c cosl ppgstibeeheat edore

m xturecnthensia fdddopowdsr MAteItal-dass PrRPaEedshY pRUKer hZitRG i a1
t he k“e%ﬁﬁdtﬂgtg k;/ghdaﬁg%wggét%ﬂam'Lt(HBQSrtgﬁggkgtﬁgé that air

pressure was spee suppl yirng raw erial's was 3

kg/?ﬁ. A nedi an di aneter of the prepared first powder material and a
rati o ofl04A%Armount &P 30 |ZATHEEl z&dPact | ereseRavi hgr a it epowder
equal toasceriafiger & haembbapnra bl rigspepbwiler a madtali adnount bef mixed
particl essek tde: prepaied fiesérpovdenymederiadi g € (6hEWAIHY) t MR tween
table 1,.[QL32].Then.: A esith GRSl tign yas 19£§9@£€d19¥eﬁé%ﬂg %5 is

the36:ur|n faccele totr 2 used as .t he WwB € qc er materla

prepar e§ Ti SEE S Fondatt it eF AP and' df speﬁm K and>mi % hg t'LPﬁ Vo be
i nut es IBPEESRG t R bl @& r@t"éf“iprlr(j’ t y e iibedrn [(]Pf%’]ePF?en the r @gwger
t abl et wasegbedisneltlpy molrditngethee0 marttepdrdd 2edi rirheompesdnd opawdes

a tabl emaskapaiby iusingd hend abl eémpakis bgrsvshijnet (&En20Asmde rhgd out
M tsubi ghi JERtRA &ls athw?hgort%qrp%tﬂa%%re%nw t@lec%q'ldtelro%attré%aQS to
ur ai.ned resin as conpr

egie 5F 00508 dravorarbor 15 e Hergh 5 T e el g
of 4514 tgmaera&elrﬁe’l@zr] &%ﬁ%ﬁﬁ&ﬁpéﬁwﬁét&r%éfr &dien e@&ﬁfo§‘eﬁl@n
during dheperwtiionw apdent xismg arte acwaxirdumccedperirare dfhishemplsinit
tabl e dyoisegbrel diongriddeceesi reedmpasitliean (aeinig 0| ded are:a3HeA tidn
t he tab%%v%ng5 [Q&ﬁé&ﬁgﬁnpbﬁnﬁﬁ term storag e A QEQQQQthateééalr%@%
brepgr od i axiad eaghosomRe0en gfag“ g;ggre[fc& 10T oy tag' € ha
ot her curi'ng”accel era ngera Ure usi

bl ade 1@01963'( AP S p EIﬂP%FY rréleﬁﬁ‘ﬁ 1866 Kfealbitfg &m0 x2lur BRBy Uiimg
a heat e@dcrcsllegrtivgvi n@xampéﬁﬁepét (e o fmigey olflom}c]an@hﬁ héﬁaéo@lsl mgt
t he heatledediyxtiur éve Theteracdd risy, povdeexmapee] akthwas cprnapabed Hatween

the powder materials include a V-type mixer and the like. A
45 method for adjusting the temperatures of the powder materials
is not particularly limited to a specific method. Examples of



[0137] Then, a resin tablet was obtained by nolding the prepared resin
conposition into a tablet shape by usiffg the tablet making machi ne
(S-20A nmade by M tsubishi materials 30 techno Corporation) under a
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foog2] In a general molding process for molding a powder
material into a tablet shape, there is a case where a heating
45 process 1s carried out in order to keep a shape of the
obtained resin tablet and improve workablility. For example,



during di spersion and m xi ng and a nmaxi mum tenperature of the 15
resin table during nolding the resin cémposition being nolded are
shown in the table 1. [0147] Conparative exanple 1 A first powder
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curing accelerator and the inorganic filler into the tablet
45 shape 1s continuously carried out £for one hour without
adjusting the temperature of the resin tabklet {compact), the



A. The resin tablet having fluidity of equal to or |Iower than 20 Pa-s
is evaluated as "A". 35B: The resin tabtet having fluidity of higher
than 20 Pas is evaluated as "B". [0152]Long term storage stability at
a tenperature of 30C The |long term storage stability was defined by
an 40 i Ren@RaYaRYreale @hevirseasi thhoktt heokesich )t ablsek. The abBGEeas-ng
rate of :ctnhecafﬂélcac’éetylﬁs ews%s%f@ PEEC%EE%@me‘Qh' Gl i 2 %'Js atgd
fromaflr%f c5|t§ nlr‘y% CO\QSCOSI Ja‘ﬁdi resmttabl c
measur ed B 6rE 1 he® r E8PACFalr §1n§re a ‘%‘éjc%%d f "G EFES “6f ©
the resih t]a%T%t A% nbfis o safler ?%eplrééfieﬁltt abtet tREeespsieg fof the

thirty dapsnundédetoridbtmpens)t iabnacskeapiayurkois 398 and a rel ative
45 humdity is 50 %RH. Both of the first viscosity and the second

\e/LZfﬁzlt.tM%q nfﬁﬁuggd ﬂﬂ%ﬁ%ﬁ?@é??g_ﬁgsgﬁel gekﬁ%da@af prpducing
o é%Sln % b& teémgbseé P1¥he g P Pﬁ Qlon cg?lﬁ%?l ﬁesent

resin tablets Wwere eva ta Wi R &/a

criteri d@™verAioPhe Thssi FeT LB 6?‘“H8\?F~H@°Porf§hteer%}§%rQ@‘éd%¥ BGGEF 1R’
or l@ss comaniningClitabl ecprxpperetsyn, THa curabl vy pragpett \andastidef cpedng
by gel - ticreltratgel - i & Mhovas neeasdr edc bycide chabk@wkngemeanesl RHd Sbr

t1 ggcr esiyl ghabl et- was pﬁ'ltlée‘dmgmténeei-tt%p@}%&%rl&%w rtgrta L ROPeLALkYER i A
an S ulka in one_ s ro enp

Then, th KBEQE%IESt %e rrécgc)?fﬁl (%alfﬁne% g/%% el t ed %r heat and f‘ﬁlésrgg‘lkﬁs

tabl et c¢lr 8 e dSUrdtPP E S %ﬁ%%‘?‘ébo?lPr’éo%?%leﬁpﬁealé%‘zflﬁée the

gel 1% i maeeAsunifprof stheigsl - there ¥esTecombleathe Gamsiar )pr dper &i edowf

t he resikembabbetisewerecevat aat edechbasedngn the fotdoni g edalgiatdsonand

200r|tehb@nta1n1ng the std¥xedherk@shn t-abhetk hang%) rlige ofoom
secon

caual 1 9:AbeshOLer 1EBa0S0-30g0nds I%Sq\aa't%tl

B: The resin tab d Further’
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tablet (compact) can be used in a next time.

25 [0085] While the descriptionsg are given to the method for
producing the resin tablet (compact) for encapsulation
according to the present invention, the present invention is
not iimited thereto. The method of the present invention can
be applied for producing a general epoxy resin compact (which

30 is not for encapsulation} or the like. Further, a shape of
the resin compact 1is not limited to the tablet shape. The

shape of the resin compact may be a sheet shape, a reed shape,
a pellet shape or the like.

35 [0086] In the resin composition and the regin compact
{(the resin tablet for encapsulation) of the present invention,
an increasing rate of viscosity of the resin compact measured
by a Koka-type flow tester (constant-load crifice-type flow
tester) 1is preferably egual to or less than 20% after the

40 resin composition or the resin compact is stored for thirty
days at a temperature of 30°C and a relative humidity of
50 %RH, more preferably equal to or less than 10%. Such resin
composition or resin compact can be obtained by the method for
producing the resin composition or the resin tablet explained

45 above.



30 Corporation) under condition that a tenperature of a nolding tool
is 175C, a transfer pressure is 9.8 MPa’and a curing tine is 120 s.
Each of the obtained circular test pieces has a dianeter of 50 nm and
a thickness of 3 mm Then, an appearance of each of the obtained
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(0088l Examples of the element to be encapsulated include
an integrated circuit, a large-gcale integrated circuit, a

15 transistor, a thyristor, a diode, a solid-state image sensing
device, but the element to be encapsulated 1is not limited
thereto.

i0089] Examples of the electronic component device to be

20 obtained include a dual inline package (DIP), a plastic leaded
chip carrier (PLCC), a quad flat package (QFP), a low profile
guad £flat package (LQFP), a small outline package (80P}, a
small outline j-lead package (S0J), a thin small outline
package (TSOP), a thin quad £flat package (TQFP), a tape

25 carrier package (TCP), a ball grid array (BGA), a chip size
package (CSP) and the 1like, but the electronic component
device is not limited thereto.

{0090] The electronic component device, in which the

30 element tg encapsulated with the resin composition for
encapsulation by a molding method such as the transfer molding
method, may be mounted on an electronic device without change.
Alternatively, the electronic compeonent device may be mounted
on the electronic device after the resin composition is

35 completely cured by maintaining a conditicon of a temperature
of 80 to 200°C for a time of ten minutes to one hour.

[008&1] While the descriptions are given to the method for
producing the electronic component device by explaining the

40 example case where the regin tablet foxr encapsulation is used,
the present invention is not limited thereto. In the method
of the present invention, i1t is possible to use the resin
compact having any shapes other than the tablet shape, such as
a sheet shape, a reed shape, a pellet shape or the like.

45
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[0092] Further, by using the compression-wmelding method,
it is possible to use a resin composgition in which <£he
pulverized curing accelerator, the pulverized epoxy resin, the
pulverized curing agent and the pulverized inorganic £filler
are dispersed and mixed without wmolding into a compact.
Namely, even if the molding process for molding the powder
material is omitted, it is possible £o use (produce) the resin
composition of the present invention.

EMBODIMENTS
[0083] Hereinafter, while degcription ig given to

embodiments (examples) of the pregent invention, the present
invention is not limited thereto. In the following tables,
values described in columns for Tcomposition ratio” are
expressed in parts by weight.

[0094] Description will be given to raw materials used in
examples and comparative examplies. TUnless otherwise noted, a
particle gize distribution o©of each of the raw materials, the
first powder material and the second powder material is
measured with a laser type particle gize analyzer (SALD-7000

made by Shimadzu Corporation) under a condition that a
refractive index D ig 31.70 - 1.001.
[0095] (Epoxy resin)

Epoxy resin 1: the epoxy resin 1 1is a phenol
aralkyl type epoxy <zesin having a Dbiphenylene chemical
structure (the phencl aralkyl type epoxy resin is prepared by
finely pulverizing NC-3000 made by Nipponkayaku Corporation by
using a sample mill K;;W-1 made by Fujipaudal Corporation. The
phencl aralkyl type epoxy resin has an epoxy equivalent of 280
g/eq, a softening temperature of 55°C, a median dJdiameter of
200 pm. A ratio of an amount of large-sized particles having
a diameter equal to or larger than 200 uym with respect to a
total amount of particles of the phenol aralkyl type epoxy
resin ig 48 wt¥%.)

[009¢&] (Curing agent)

Curing agent 1: the curing agent is a phenol
aralkyl type epoxy zresin having a biphenylene scaffold (the
phenol aralkyl type epoxy resin 1is prepared by finely
pulverizing MEH-7851 made by Meiwa kasel Corporation by using
the sample mill X;;W-1 made by Fuji paudal Corporation. The
phenol aralkyl type epoxy resin has an epoxy equivalent of 205
g/eq, a softening temperature of 65°C, a median dJdiameter of
160 pm. A ratio of an amount of large-sized particles having
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a diameter egual to or larger than 200 pm with respect to a
total amount of particles of the phencl aralkyl type epoxy
resin is 33 wt%.)

[0097] (Curing accelerator)

Curing accelerator 1: the curing accelerator 1 is
a composition ({(adduct) of a 1,4-benzogquinone and a triphenyl
phosphine represented by the following general formula ({5}
{the composition having a softening temperature 305°C and a
median diameter of 100 pm. A ratico of an amcount of large-
sized particles having a diameter equal to or larger than 50
um with zrespect to a total amount of particles of the
composition is 80 wt%.)

[cos8] {Formula 5)
@& 0%
Fh 4P
| ' Gy
CH
[c0s3] Curing accelerator 2: the curing accelerator 2 is
prepared by finely pulverizing the curing accelerator 1 by
using a Jjet mill (PJM200SP made by Nippon pnesumatic

Corporation) under conditicens that alr pressure is 0.6 MPa and
speed of supplying raw materials is 3 kg/h. A median diameter
of obtained particles is 3 pm and & ratio of an amount of
large-sized particles having a diamster egual to or larger
than 50 um with respect to a total amount of the obtained
particles is 5 wt¥%.

[0100] Curing accelerator 3: the curing accelerator 3 is
prepared by finely pulverizing the curing accelerator 1 by
using the Jjet mwill (PIM2008P made by Nippon pneumatic
Corporation) under conditions that air pressure isg 1.0 MPa and
speed of supplving raw materials is 1 kg/h. A median diameter
of obtained particles is 2 pm and a ratio of an amount of
large-sized particles having a diameter egual to or larger
than 50 um with respect to a total amount of the obtained
particles is 2 wt%.

[0101] Curing accelerator 4: the curing accelerator 4 is
prepared by finely pulverizing the curing accelerator 1 by
using a pot mill (Pot mill II type made by Morita iron works
Corporation) under conditions that a number of rotations is 60
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rpm and time for pulverization 1s sixty wminutes. A median
diameter of obtained particles is 15 um and a ratio of an
amount of large-sized particles having a diameter egual to or
iarger than 50 pm with respect to a total amount of the
obtained particles is 8 wt%.

[0102] Curing accelerateor 5: the curing accelerator 5 is
prepared by finely pulverizing a triphenyl phosphine ({the
triphenyl phosphine has a softening temperature of 80°C and a
median diameter of 70 um, and a ratio of an amount of large-
sized particles having a diameter equal to or larger than 50
um with respect to a total amount of the triphenyl phosphine
is 70 wt%) by using the jet mill (PJM200SP made by Nippon
pneumatic Corporation) under conditions that air pressure is
0.6 MPa and speed of supplying raw materials is 3 kg/h. A
median diameter of obtained particles is 3 um and & ratio of
an amount of large-sized particles having a diameter equal to
or larger than 30 um with respect toc a total amount of the
obtained particles is 5 wt%.

[0103] Curing accelerator 6: the curing accelerator 6 is
prepared by finely pulverizing 3 parts by weight of the curing
accelerator 1 and 0.1 parts by weight of a release agent 1
(described later) by using the Jjet mill (PJM200SP made by
Nippon pneumatic Corporation) under conditions that airx
pressure is 0.6 MPa and speed of supplying raw materials is 3
kg/h. A median diameter of obtained particles is 4 pm and a
ratio of an amount of large-sized partic¢les having a diameter
egqual to or larger than 50 pum with respect to a total amount
of the obtained particles is 6 wt%. In this case, a wvalue of
particle size distribution of a mixture of the release agent
and the curing accelerator is used as a value of particle size
distributien of the curing accelerator. The same goes for the
following cases other than c¢ases containing the inorganic
filler.

i0104] Curing accelerator 7: the curing accelerator 7 is
prepared by finely pulverizing 3 parts by weight of the curing
accelerator 1 and 4.25 parts by weight of the inorganic filler
1 by using the jet mill (PJM200SP made by Nippon pneumatic
Corporatiocon) under conditions that air pressure is 0.6 MPa and
speed of supplying raw materials is 3 kg/h. A median diameter
of obtained particles is 3 um and a ratio of an amount of
large-sized particles having a diameter eqgual to or larger
than 50 um with respect to a total amocunt of the obtained
particles is 5 wt%. In this «case, a particle size
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distribution of the curing accelerator 1is calculated by
subtracting a particle size distribution data of the inorganic
filler from a particle size distribution data of pulverized
materials.

[0105] Curing accelerator 8: the curing accelerator 8 is
prepared by £finely pulverizing the curing accelerator 1 by
using the pot mill (Pot mill II type made by Morita iron works
Corporation) under conditions that a number of rotations 1s 60
rpm and time for pulverization isg forty minutes. A median
diameter of obtained particles is 22 pm and a ratio of an
amount of large-sized particles having a diameter equal to or
larger than 50 pm with respect to a total amount of the
obtained particles is 9 wt%.

[0106] Curing accelerator $: the curing accelerator 9 is
prepared by finely pulverizing 3 parts by weight of the curing
accelerator 1 and 8 parts by weight of the epoxy resin 1 by
using the jet mili {(PJM2008P made Dby Nippon pneumatic
Corporation) under conditions that air pressure is 0.6 MPa and
speed of supplying raw materials is 3 kxg/h. A median diameter
of obtained particles is 6 um and a ratio of an amount of
large-sized particles having a diameter egqual to or larger
than 50 pm with respect to a tetal amount of the obtained
particles is 7 wt%.

[0107] Curing accelerator 10: the curing accelerator 10
ig prepared by finely pulverizing 3 parts by weight of the
curing accelerator 1 and 5 parts by weight of the epoxy resin
1 by using the jet mill (PJMZ200SP made by Nippon pneumatic
Corporation) under conditions that ailr pressure is (0.6 MPa and
speed of supplying raw materials is 3 kg/h. A median diameter
of obtained particles is 5 um and a ratio of an amount of
large-sized particles having a diameter equal to or larger
than 50 pum with respect to a total amount of the obtained
particles is 6 wt%.

[0108] Curing accelerator 11: the curing accelerator 11
is prepared by finely pulverizing 3 parts by weight of the
curing accelerator 1 and 5 parts by weight of the inorganic
filler 1 (described later) by using the Jjet will (PJM200SP
made by Nippon pneumatic Corporaticn) under conditions that
air pressure is 0.6 MPa and speed of supplying raw materials
is 3 kg/h. A median diameter of obtained particles is 3 um
and a ratio of an amount of large-sized particles having a
diameter equal tc or larger than 50 pm with respect to a total
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amount of the obtained particles is 5 wt%. In this case, a
particle sgize distribution of the curing accelerator is
calculated by subtracting a particle size distribution data of
the inorganic filler from a particle gize distribution data of
mixed materials.

[0D109] {Inorganic filler)

Incrganic filler 1: the inorganic £iller 1 is a
fused silica having a spherical shape (FB560 made by Denki
Kagaku Kogyo Corporation, a median diameter of the fused
gilica 1s 30 pm and a vratic of an amount of large-sized
particles having a diameter egual to or larger than 200 um
with respect to a total amount of particliles of the fused
gilica is 0 wt%)

[0110] {(Other additive agent)

Silane coupling agent 1: a v-glycidoxy
propyltrimethoxy silane {(KBM-403 made by Shin-Etu chemical
Corporation)

Coloring agent 1: & carbon Dblack (#5 made by
Mitubishi chemical Corporation)

Release agent 1: a montanclc acid wax (WE 4 made
by Clariant Japan Corporation)

[0111] {Producing the resin tablet)

Example 1

A first powder material was prepared by wmixing
each component described in the following table 1 other than
the curing accelerator 2 at room temperature by usgsing a blade
rotating type mixer, ceooling a mixture and then pulverizing
the cooled mixture by using a pulverizer. A median diameter
of the prepared first powder material and a ratio of an amount
of large-sized particles having a diameter equal to or larger
than 500 pm with respect to a total awmount of particles of the
prepared first powder material are shown in the table 1.
Then, a resin compogition was prepared by adding the curing
accelerator 2 to the prepared first powder material and
dispersging and mixing for five minutes by using the blade
rotating type mixer. Then, a resin tablet was obtained by
molding the prepared resin composition into a tablet shape by
using a tablet wmaking machine (5-20A made by Mitsubishi
materials techno Corporation) under a condition that a
pressure 1s 2 MPa. The obtained resin tablet has a
compression degree of 91%, a diameter 18 mm, a height of 31.6
mm and a weight of 14.5 g. A maximum temperature of the resin
composition during dispersion and mixing and a maximum
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being molded are shown in the table 1.

[0112] Example 2

A first powder material was prepared by mixing
each component described in the following table 1 other than
the curing accelerator 3 at room temperature by using a blade
rotating type mixer, melting and kneading a mixture by using a
heated zroller having a temperature of 80 to 100°C and then
pulverizing the heated mixture by using a pulverizer, A
median diameter of the prepared first powder material and a
ratio of an amount of large-sized particles having a diameter
equal to or larger than 500 pm with respect to a total amount
of particles of the prepared first powder material are sghown
in the table 1. Then, a resin composition was prepared by
adding the curing accelerator 3 to the prepared first powder
material and dispersing and mixing for five minutes by using
the blade rotating type mixer. Then, a zresin tablet was
obtained by molding the prepared resgin composgition into a
tablet shape by using the tablet making wmachine {(8-20A made by
Mitsubishli materials techno Corporation) under a condition
that a pressure was 2 MPa. The obtained resin tablet has a
compression degree of 20%, a diameter of 18 mm, a height of
31.8 mm and a weight of 1£4.5 g. A maximum temperature of the
resin compeosition during dispersion and mixing and a maximum
temperature of the resin table during molding the resin
composition being molded are shown in the table 1.

[0113] Example 3

A first powder material was prepared by mixing
each component described in the following table 1 other than
the curing accelerator 4 at room temperature by using a blade
rotating type mixer, melting and kneading a mixture by using a
heated roller having a temperature of 80 to 100°C and then
pulverizing the heated mixture by using a pulverizer. A
median diameter of the prepared first powder material and a
ratio of an amount of large-sized particles having a diameter
equal to or larger than 500 um with respect to a total amount
of particles o©of the prepared first powder material are sghown
in the table 1. Then, a resin composition was prepared by
adding the curing accelerator 4 to the prepared first powder
material and dispersing and mixing for five minutes by using a
V blender (V type mixer). Then, a resin tablet was obtained
by molding the prepared resin composition into a tablet shape
by using the tablet making machine (5-20A made by Mitsubishi
materials techno Corporation) under a condition that a
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pressure 1s 2 MPa. The obtained resin tablet has a
compression degree of 9%0%, a diameter of 18 mm, a height of
31.8 mm and a weight of 14.5 g. A maximum temperature of the
resin composition during dispersion and mixing and a maximum
temperature of the res=sin table during molding the zresin
composition being wmolded are sghown in the table 1.

[0014] Example £

A first powder material was prepared by mixing
each component described in the following table 1 other than
the curing accelerateor 3 at room tenmperature by using a blade
rotating type mixer, melting and kneading a mixture by using a
heated roller having a temperature of 80 to 100°C, cooling the
heated mixture and then pulverizing the cooled wmixture by
using a jet mill (under conditions that air pressure was 0.5
MPa and speed cf supplying raw materials was 3 kg/h). A
median diameter of the prepared first powder material and a
ratio of an amount of large-sized particles having a diameter
egual to or larger than 500 pm with respect to a total amocunt
of particles of the prepared first powder material are shown
in the table 1. Then, a resin composition was prepared by
adding the curing accelerator 3 to the prepared first powder
material and dispersing and mixing for five minutes by using
the Dblade rotating type wmixer. Then, a resin tablet was
cbtained by wmolding the prepared resgin composgition intc a
tablet shape by using the tablet making machine (8-20A made by
Mitsubishi materials techno Corporation) under a condition
that a pressure is 2 MPa. The cbtained regin tablet has a
compression degree of 88%, a diameter of 18 mm, a height of
32.5 mm and a weight of 14.5 g. A maximum temperature of the
resin composition during dispersion and mixing and a maximum
temperature of the resin table during wmelding the resin
composition being molded are shown in the table 1.

[0115] Example 5

A first powder material was prepared by mixing
each component described in the following table 1 other than
the curing accelerator 6 at room temperature by using a blade
rotating type mixexr, melting and kneading a mixture by using a
heated roller having a temperature of 80 to 100°C, cooling the
heated mixture and then pulverizing the cooled wixture by
uging a jet mill (under conditiong that &air pressure was 0.5
MPa and speed cf supplying raw materials was 3 kg/h). A
median diameter of the prepared first powder material and a
ratio of an amount o©of large-sized particles having a diameter
equal to or larger than 500 pum with respect to a total amount
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in the table 1. Then, a resin composition was prepared by
adding the curing accelerator 6 to the prepared first powder
material and dispersing and mixing for five minutes by using
the blade rotating type mixer. Then, a resin tablet was
obtained by wmolding the prepared resin composition into a
tablet shape by using the tablet making machine (5-20A made by
Mitsubishi materials techno Corporation} under a condition
that a pressure is 2 MPa. The obtained resin tablet has a
compression degree of 90%, a diameter of 18 mm, a height of
31.8 mm and a weight of 14.5 g. A maximum temperature of the
resin composition during dispersion and mixing and a maximum
temperature of the resin table during molding the resin
composition being meclded are shown in the table 1.

[0116] Example &

A first powder material was prepared by mixing
each component described in the following table 1 other than
the curing accelerator 7 at room temperature by using a blade
rotating type mixer, melting and kneading a mixture by using a
heated roller having a temperature of 80 to 140°C, cooling the
heated mixture and then pulverizing the cooled mixture by
using a jet mill {(under conditions that air pressure was 0.5
MPa and speed of supplying raw materials was 3 kg/h). A
median diametexr of the prepared first powder material and a
ratio of an amount of large-sized particles having a diameter
equal to or larger than 500 pm with respect to a total amount
of particles of the prepared first powder material are sgshown
in the table 1. Then, a resin composition was prepared by
adding the curing accelerator 7 to the prepared first powder
material and dispersing and mixing for five minutes by using
the blade rotating type mixer. Then, a resin tablet was
obtained by molding the prepared regin composition into a
tablet shape by using the tablet making machine (S$-202A made by
Mitgubishi materials techno Corporation) under a condition
that a pressure was 2 MPa. The obtained resin tablet has a
compression degree of 920%, a diameter of 18 mm, a height of
31.8 mm and a weight of 14.5 g. A maximum temperature of the
resin compogition during dispersion and mixing and a maximum
temperature of the resin table during melding the zresin
composgition being molded are shown in the table 1.

(01171 Example 7

A first powder material was prepared by mixing
each component described in the folilowing table 1 other than
the curing accelerator 2 at room temperature by using a blade
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heated roller having a temperature of 80 to 100°C, cooling the
heated mixture and then pulverizing the cooled mixture by
using a pulverizer. A median diameter of the prepared first
powder material and a ratio of an amount of large-sized
particles having a diameter equal to or larger than 500 pum
with respect to a total amount of particles of the prepared
first powder material are shown in the table 1. Then, a resin
composition was prepared by adding the curing accelerator 2 to
the prepared first powder material and dispersing and mixing
for five minutes by using a V blender (V type mixer). Then, a
resin tablet was obtained by molding the prepared resin
composition into a tablet shape by using the tablet making
machine (S-20A made by Mitsubishi materials techno
Corporation) under a condition that a pressure was 2 MPa. The
obtained resin tablet has a compression degree of 90%, a
diameter of 18 mm, a height of 31.8 mm and a weight of 14.5 g.
A maximum temperature of the resin composition during
dispersion and mixing and a maximum temperature of the resin
table during molding the resin composition being molded are
shown in the table 1.

[0118] Example 8

A first powder material was prepared by mixing
each component described in the following table 1 other than
the curing accelerator 5 at room temperature by using a blade
rotating type mixer, melting and kneading a mixture by using a
heated roller having a temperature of 80 to 100¢C, cooling the
heated mixture and then pulverizing the cooled mixture by
uging a jet mill (under c¢onditions that air pressure was (0.5
MPa and speed of supplying raw materials was 3 kg/h). A
median diameter of the prepared first powder material and a
ratioco of an amount of large-sized particleg having a diameter
equal to or larger than 500 um with respect to a total amount
cf particles of the prepared first powder material are shown
in the table 1. Then, a resin composition was prepared by
adding the curing accelerator 5 to the prepared first powder
materiai and dispersing and mixing for five minutes by using
the blade rotating type mixer. Then, a resin tablet was
obtained by wmolding the prepared resin composition into a
tablet shape by using the tablet making machine (S-20A made by
Mitsubishi materials techno Corporation) under a condition
that a pressure is 2 MPa. The obtained resin tablet has a
compression degree of 90%, a diameter of 18 mm, a height of
31.8 mm and a weight of 14.5 g. A maximum temperature of the
resin composition during dispersion and mixing and a maximum
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compeosition being molded are shown in the table 1.

[0119] Example 9

2 kneaded material was prepared by wmixing each
component described in the following table 1 other than the
curing accelerator 2 at room temperature by using a blade
rotating type mixer, melting and kneading a mixture by using a
heated roller having a temperature of 80 to 1i00°C, and then
cooling the heated mixture. Then, a first powder material was
prepared by pulverizing the kneaded material by using a
KRYPTON Zepros {(KCM~50 made by Earthtechnica Corporation).
Since the KRYPTON Zepros has more efficiently pulverizing
processing ability than the jet mill and the pulverizer, and a
temperature of pulverized material pulverized by using the
KRYPTON Zepros does not rise, the KRYPTON Zeprog 1s more
preferable. A median diameter of the prepared first powder
material and a ratio of an amount of large-sized particles
having a diameter equal to or larger than 500 pm with respect
to a total amount of particles of the prepared first powder
material are shown in the table 1.

[0120] Then, a resin raw material powder (resin
composition) was prepared by adding the curing accelerator 2
used as the second powder material tc the prepared first
powder material and dispersing and mixing for five minutes by
using the blade rotating type mixer.

[o0121] Then, a resin tablet was obtained by molding the
prepared resin composition into a tablet shape by using the
tablet making machine (S-20A made by Mitsubishi materials
techno Corporation) under a condition that a pressure was 2
MPa. The obtained resin tablet has a compression degree of
91%, a diameter of 18 mm, a height of 31.6 mm and a weight of
14.5 g.

[0122] A maximum temperature of the resin composition
during dispersion and mixing and a maximum temperature of the
resin table during molding the resin composition being molded
are shown in the table 1.

[(0123] Example 10

A kneaded material was prepared by mixing each
component described in the following table 1 other than the
curing accelerator 2 at room temperature by using a blade
rotating type mixer, melting and kneading a mixture by usging a
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cooling the heated mixture. Then, a first powder material was
prepared by pulverizing the kneaded material by using a wing
mill (WM-30 made by Sansho industry Corporation). Since the
wing mill has more efficiently than the KRYPTON Zepros and the
pulverizer and a temperature of pulverized material pulverized
by using the wing mill dcoes not rise, the wing mill is more
preferable. A median diameter of the prepared first powder
material and a xratioc of an amount of large-sized particles
having a diameter equal tec or larger than 500 pm with respect
to a total amount of particles of the prepared first powder
material are shown in the takle 1.

[0124] Then, a resin raw material powder (resin
composition) was prepared by adding the curing accelerator 2
used as the second powder material to the prepared first
powder material and dispersing and mixing for five minutes by
using the blade rotating type mixer.

[0125] Then, a resin tablet was obtained by molding the
prepared resin composition into a tablet shape by using the
tablet making machine (5-20A made by Mitsubishi wmaterials
techno <Corporation) under a condition that a pressure was 2
MPa. The obtained resin tablet has a compression degree of
91%, a diameter of 18 mm, a height of 31.6 mm and a weight of
14.5 g.

fo126] A maximum temperature of the resin composition
during dispersion and mixing and a maximum temperature of the
resin table during molding the resin composition being molded
are shown in the tabie 1.

[0127] Example 11

A kneaded material was prepared by mixing each
component described in the following table 1 other than the
curing accelerator 8 at room temperature by using a blade
rotating type mixer, melting and kneading a mixture by using a
heated roller having a temperature of 80 to 100°C, and then
cooling the heated mixture. Then, a first powder material was
prepared by pulverizing the kneaded material by using a
pulverizer. A median diameter of the prepared first powder
material and a ratio of an amount of large-sized particles
having a diameter equal to oxr larger than 500 um with respect
to a total amount of particles o©of the prepared first powder
material are shown in the table 1.
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[01z28] Then, a resin composition was prepared by adding
the curing accelerator 8 used as the second powder material to
the prepared first powder material and dispersing and mixing
for five minutes by using a V blender (V type mixer).

[0129] Then, a resin tablet was obtained by molding the
prepared resin composition into a tablet shape by using the
taklet making machine (S8-20A made by Mitsubishi materials
techno Corporation) under a condition that a pressure was 2
MPa. The obtained resin tablet has a compression degree of
90%, a diameter of 18 mm, a height cf 31.8 mm and a weight of
14.5 g.

[0130] 2 maximum temperature of the resin compositicn
during dispersion and mixing and a maximum temperature of the
resin table during wmolding the resin composition being molded
are shown in the table 1.

[0131] Example 12

A kneaded material was prepared by mixing each
component described in the following table 1 other than the
curing accelerator 2 at room temperature by using a blade
rotating type mixer, melting and kneading a mixture by using =a
heated roller having a temperature of 80 tc 100°C, and then
cooling the heated mixture. Then, a first powder material was
prepared by pulverizing the kneaded material by using a Jjet
mill (under conditiong that air pressure was 0.5 MPa and speed
of supplying raw materials was 3 kg/h). A median diameter of
the prepared first powder material and a ratio of an amount of
large-sized particles having a diameter equal tc or larger
than 500 um with respect to a total amount of particles of the
prepared first powder material are shown in the table 1.

[(0132] Then, a resin composition was prepared by addiang
the curing accelerator 2 used as the second powder material to
the prepared first powder material and dispersing and mixing
for five minutes by using the blade rotating type mixer.

[0133] Then, a resin tablet was obtained by molding the
prepared resin composition into a tablet shape by using the
tabiet making machine (S-20A made by Mitsubishi materials
techno Corporatiocn) under a condition that a pressure was 2
MPa. The obtained resin tablet has a compression degree of
50%, a diameter of 18 mm, a height of 31.8 mm and a weight of
14.5 g.
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during dispersion and mixing and a maximum temperature of the
resin table during molding the resin composition being molded
are shown in the table 1.

[0135] Example 13

A kneaded material was prepared by mixing each
component described in the following table 1 other than the
curing accelerator 9 at room temperature by using a blade
retating type mixer, melting and kneading a mixture by using a
heated roller having a temperature of 80 to 100°C, and then
cooling the heated mixture. Then, a first powder material was
prepared by pulverizing the kneaded wmaterial by using a
pulverizer (under conditions that air pressure was 0.5 MPa and
speed of supplying raw materials was 3 kg/h). A median
diameter of the prepared first powder material and a ratio of
an amount of large-sized particles having a diameter equal to
or larger than 500 um with respect to a total amount of
particles of the prepared first powder material are shown in
the tabkle 1.

[0136] Then, a resin composition was prepared by adding
the curing accelerator 9 used as the gsecond powder material to
the prepared first powder material and dispersing and mixing
for five wminutes by using the blade rotating type mixer.

[0137] Then, a resin tablet was obtained by molding the
prepared resin composition into a tablet shape by using the
tablet making machine (5-20A made by Mitsubishi wmaterials
techno Corporaticn) under a condition that a pressure was 2
MPa. The obtained resin tablet has a compression degree of
90%, a diameter of 18 mm, a height of 31.8 mm and a weight of
14 .5 g.

[o138] A maximum temperature of the resin composition
during dispersion and mixing and a maximum temperature of the
resin table during molding the resin composition being molded
are shown in the table 1.

[0139] Example 14

A kneaded material was prepared by mixing each
component described in the following table 1 other than the
curing accelerator 10 at room temperature by using a blade
rotating type mixer, melting and kneading a mixture by using a
heated roller having a temperature of 80 to 100°C, and then
cooling the heated mixture. Then, a first powder material was
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prepared by pulverizing the kneaded material Dby usging a
pulverizer (under conditions that air pressure was 0.5 MPa and
speed of supplying raw materials was 3 kg/h). A median
diameter of the prepared first powder material and a ratio of
an amount of large-sized particles having a diameter egqual to
or larger than 500 um with respect to a total amount of
particles of the prepared first powder material are shown in
the table 1.

[0140] Then, a resin composition was prepared by adding
the curing accelerator 10 used as the second powder material
to the prepared first powder material and dispersing and
mixing for five wminutes by using the blade rotating type
mixer.

{0141) Then, a resin tablet was obtained by molding the
prepared resin composition into a tablet shape by using the
tablet making machine (S5-20A made Dby Mitsubishi materials
techne Corporation) under a condition that a pressure was 2
MPa. The obtained resin tablet has a compression degree of
90%, a diameter of 18 mm, a height of 31.8 mm and a weight of
14.5 g.

[0142] A maximum temperature of the resin composition
during dispersion and mixing and a maximum temperature of the
resin table during molding the resin composition being molded
are shown in the table 1.

[0143] Example 15

A kneaded material was prepared by mixing each
component described in the following table 1 other than the
curing accelerator 11 at room temperature by using a bklade
rotating type mixer, melting and kneading a& mixture by using a
heated roller having a temperature of 80 to 100°C, and then
cooling the heated mixture. Then, a firgt powder material was
prepared by pulverizing the kneaded material by using a
pulverizer {under conditions that air pressures was 0.5 MPa and
speed of supplying raw materialg was 3 kg/h). A median
diameter of the prepared first powder material and a ratio of
an amount of large-sized particles having a diameter egqual to
or larger than 500 pum with respect to a total amount of
particles of the prepared first powder material are shown in
the table 1.

[0144] Then, a resin composition was prepared by adding
the curing accelerator 11 used as the second powder material
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78 78

to the prepared first powder material and dispersing and
mixing for five minutes by wusing the blade rotating type
mixer,

[0145] Then, a resin tablet was obtained by wmolding the
prepared resin composition into a tablet shape by using the
tablet making wmachine (S$-20A made by Mitsubishi waterials
techno Corporation) under a condition that a pressure was 2
MPa . The obtained resin tablet has a compression degree of
90%, a diameter of 18 mm, a height of 31.8 mm and a weight of
14.5 g.

[01456] A maximum temperature of the resin composition
during dispersion and mixing and a maximum temperature of the
resin table during molding the resin compositicon being molded
are shown in the table 1.

{0127] Comparative example 1

A first powder material was prepared by mixing
sgach component described in the following table 2 other than
the curing accelerstor 1 at room temperature by using a blade
rotating type mixer, melting and kneading a mixture by using a
heated roller having a temperature of 80 to 100°C, cooling the
heated mixture and then pulverizing the cooled mixture by
using a pulverizer. A median diameter of the prepared first
powder wmaterial and a ratlie of an amount of large-sized
particles having a diameter equal to or larger than 500 um
with respect to a total amount of particles of the prepared
first powder material are shown in the table 2. Then, a resin
compeosition was prepared by adding the curing accelerator 1 to
the prepared firsgt powder material and dispersing and mixing
by using a blade rotating type mixer. Then, a resin tablet
was obtained by molding the prepared resin composition into a
tablet shape by using the tablet making machine (S-202A made by
Mitsubishi materials techno Corporation) under a condition
that a pressure was 2 MPa. The obtained regin tablet has a
compression degree of 91%, a diameter of 18 wmm, a height of
31.6 mm and a weight of 14.5 g. A maximum temperature of the
resin composition during dispersion and mixing and a maximum
temperature of the resin table during molding the resin
composition being molded are shown in the table 2.

[0148] Comparative example 2

A first powder material was prepared by mixing
each component described in the £following table 2 other than
the curing accelerator 3 at room temperature hy using a blade
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rotating type mixer, melting and kneading a mixture by using a
heated roller having a tewmperature cof 80 to 100°C, coocling the
heated mixture and then roughly pulverizing the cocled
mixture. A median diameter of the prepared first powder
material and a ratio of an amount of large-sized particles
having a diameter equal to or larger than 500 pm with respect
to a total amount of particles of the prepared first powder
material are shown in the table 2. Then, a resin composition
wag prepared by adding the curing accelerator 3 to the
prepared firgt powder material and dispersing and mixing by
uging a blade rotating type mixer. Then, a resin tablet was
cbtained by molding the prepared resin composition intc a
tablet shape by using the tablet making machine (S5-202 made by
Mitsubisghi materials techno Corporation) under a condition
that a pressure was 2 MPa. The obtained resin tablet has a
compression degree of 91%, a diameter o¢f 18 wmm, & height of
31.6 mm and a welght of 14.5 g. A maximum temperature of the
resin composition during dispersion and mixing and a maximum
temperature of the resgin tabkle during mwmolding the resin
composition being molded are shown in the table 2.

[0149] Comparative example 3

A resin composition was prepared by mixing each
component described in the following table 2 and the curing
accelerator 1 at room temperature by using a blade rotating
type mixer, melting and kneading a mixture by using a heated
roller having a temperature of 80 to 100°C, cooling the heated
mixture and then roughly pulverizing the cocled mixture. A
median diameter of the prepared resin composition was 720 um
and a ratico of an amount of large-sized particles having a
diameter equal to or larger than 500 upm with respect to a
total amount of particles of the prepared resin composition
was 70 wt%. Then, a resin tablet was obtained by wolding the
prepared resin composition into a tablet shape by using the
tablet wmaking machine (S-20A made by Mitgubisghi materials
techno Corporation) under a condition that a pressure was 2
MPa . The obtained resin tablet has a comnpression degree of
91%, a diameter of 18 mm, a height of 31.6 mm and a weight of
14.5 g. A maximum temperature of the resin compositicon during
digpersion and mixing and a maximum temperature of the resin
table during molding the resin composition being molded are
shown in the table 2.

(0150] Comparative example 4
A resin composition was prepared by wmixing each
component described in the following table 2 and the curing
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type mixer, melting and kneading a mixture by using a heated
reller having a temperature of 80 to 100°C, cooling the heated
mixture and then roughly pulverizing the cooled mixture. A
median diameter of the prepared resin composition was 750 um
and a ratio of an amount of large-sized particles having a
diameter egual to or larger than 500 upm with respect to a
total amount of particles of the prepared resin composition
was 70 wt%. Then, a resin tablet was obtained by molding the
prepared resin composition into a tablet shape by using the
tablet making machine ($-20A made by Mitsubishi materials
techno Corporation) under a condition that a pressure was 2
MPa. The obtained resin tablet has a compression degree of
91%, a diameter of 18 mm, a height of 31.6 mm and a weight of
i4.5 g. A maximum temperature of the resin composition during
dispersion and mixing and a maximum temperature of the resin
table during molding the resin composition being melded are
shown in the tahle 2.

[0151] The obtained regin tablets (examples 1 to 15 and
comparative examples 1 to 4) were evaluated in the following
method. The evaluation results are shown in the tables 1 and
2.

Evaluation method

Fluidity (viscosity of the resgin compact measured
by a Koka-type flow tester): The fluidity was measured by a

Koka-type flow tester (constant-load orifice-type flow tester,
CFT-500 made by Shimadzu Corporation) under conditions that a
temperature was 175°C, a pressure was 10 kgf/cm?, a capillary
diameter was 0.5 mm. A unit of the fluidity is Pa-s. The
fluidities cf the resin tablets were evaluated based on the
following evaluation criteria.

A: The resin tablet having fluidity of equal to or
lowexr than 20 Pa-s is evaluated as “A".

B: The resin tablet having fluidity of higher than
20 Pa-s 1s evaluated as “B”.

[cl52] Long term storage stakility at a temperature of
30°C: The long term storage stability was defined by an
increasing rate of viscesity of the resin tablet. The

increasing rate of the viscosity 1s expressed in percentage,
which is calculated from a first viscosity (an initial
viscosity) of the resin tablet measured before the resin
tablet was stored and a secend fluidity of the resin tabklet
measure after the resin tablet was stored for thirty days
under conditions that a temperature is 30°C and a relative
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ab ove()é%afuatlon for luidi he long term storage
stabiiities of the resin tablets were evaluated based on the
following evaluation criteria.

A The resin tablet having long term storage
stability of equal to or less than 20% is evaluated as “A".

B: The resin tabiet having long term storage
stability of higher than more than 20% is evaluated as “B”.

(0153] Curable property: The curable property was defined
by gel-time. The gel-time was measured by the following
manner. First, the resin tablet was putted on a heated board
having a temperature of 175°C and kneaded with a spatula in
speed of one stroke per sec. Then, time between the resin
tablet was melted by heat and the resin tablet cured was
measured. This measured time was defined ag the gel-time. A

unit of the gel-time is second. The curable properties of the
regin tablets were evaluated based on the following evaluation
criteria.

A: The resin tablet having gel-time of egual to or
shorter than 50 seconds is evaluated as “A".

B: The resin tablet having gel-time of longer than
50 seconds 1s evaluated as “B”".

[0154] Appearance: The appearance was visually evaluated
in the following manner. First, the resin tablet was molded
inte circular test pileces by using a low-pressure transfer
molding machine (KTS-30 made by Kohtaki precision machine
Corporation) under condition that a temperature of a molding
tool is 175°C, a transfer pressure is 9.8 MPa and a curing
time is 120 s. Each of the obtained circular test pieces has
a diameter of 50 mm and &a thickness of 2 mm. Then, an
appearance of each of the obtained circular test pieces is

visunally evaluated. A total of 10 c¢ircular test pieces
obtained in the sawme examnple were visually evaluated for
evaluating one example. The appearances of the resin tablets

were evaluated based on the following evaluation criteria.

A: In a case where there is no circular test piece
having voids or cracks, the resin tablet is evaluated as “A4A%.

B: In a case where there are one or two circular
tegt pieces having veoids or c¢racks, the resin tablet 1is
evaluated ag “B".

C: In a case where there are three or more
circular test pieces having voids or cracksg, the resin tablet
ig evaluated as “C".
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Tabk: 1
Examples
1i2[(3(4]5 1] TI8 | 9|10 12113} 14]15
Epoxy resin 1 78178 |78 |78 78 78 8178 |78 |1TB MBI 7{T0 |78 | 78
Curing agent 1 52 |52 |52|52)52 52 52|52 | 52|52 52 52|52 4747
Curing acoclerator 1 e
Curing acceleator 2 3 3 3|3 3
Curing aceeleralor 3 3 3
Compasition |Cufing aceclerator 4 3
ratio of resin {Curing accelerator § 3
raw material |Cusing aceelerator 6 31
powder  |Curing acoclerator 7 7.25
(partsby [ Curng acocloratos 0 T S SR it
weight) | Curing acoclerator 10 8
Curing aceclerator 11 58
Enorganic filler | 850 | B50[850|850 8501 845.75 | 8501850 850{850 | 850|850 850|850 800
Silane coupling agent 1 S UORUO - N N -0 3031313133 /3131313
Coloring agent 1 _ 3(3]3]3t3] 3 |3i3/3[3[3|3/3[3}3
Release apent 1 1 Til1{1lio9 1 111814111 1TP1 |11
Silica o o o
Addedin  [Relemsimgagent J.Le N O
pulverizing  [Epoxy resin Q
process |Curing ageat (9]
Method for N addition o) 0 ololologlglo
e et mill pulvesization (Condiion 1) ol |.l.[o[ o [olojojol [Blo[0
etiaon | Pobverizaion[iet il polvesizaton (Condliion 2) <1 I <2 I
particle size of Method P““f"]lp’ﬂ"“""“‘ﬁ"‘.‘ B S o @
caring No Finely pulverization
Jerator Speed of supplying raw malerials (kg/h) 3311 -411]3 3 3i313i3i-13:3|3_ 3
IVxnnenm |cing e of (he resin posilon during pulverization (°C) 28 1312631 |28 29 28 1285128128 (2628 28|28 28
Median diameter (L) 3215124 3 31313131213 161[15:3
Particle size (a2 ralio of 20 amound of Larpe-sized pulicles having a dimmcter
equal 1o o bger than 50 i (wed%) 512 (812 |6 5 S5t51515{92 57|65
Method for ERYPTON Z‘:P“*‘ l“'l"":"?‘“‘“"1 ced ) S .
fincly Figely  [Wingmil pulverization o
pulverizing | Mulverisation Tot mill pulverization — S Gl O O .2
heated and wethod  Pulverizer pulverization oig o] @] 01010
imcaded No fincly pulverization (rough pulverization)
material of first Specd of supplying raw materials (kg/h) 313 [1i3/3] 3 |313/30/30/3] |10/3]33
powider Maximum lemperature of compesiton during rough pulverization (°C) 34 134 | 3413232 32 34033 [ 10122 1 34{30:34 |34 34
material snd Mcdizn diameter (jum) 171|158|170{132[140| 123 |171}125]185 110 170|230 165|159 153
l‘a‘;;‘::;s?c Particle size  [a ralio of an amount of large-sized palicles having a diameter sls|s1l2|2 2 si21s5i11slals|sie
ctual to or krger than 500 jum (wi%6)
Method for Addition. of [Curing agenl is added to heated and kncaded material C |0 gloiQiclool0O
. . 1 Curing agenl is heated and kncaded at {be same fime
i & "= Dispersion and [Dispersion and mixing are carsied out with blade rolating type mixer | O [e) oloiocliololdlolo
compasition mixing Dispersion and mixing are carvied out with V type mixer O
Maxi temporature of compostion during dispersion and mixing (°C) 28 28 (2012028128 28|28 |28 |2828
Miximmmm temperaiure of lablet during molding (°C) 26 26 727126126 126{26:26|26:326
Fluidity (viscosity measurcd by [Viscosty Pars)______ I u [ulwelnluleluiulnin
a Kokn-type flow lester)  [Resulis A A lAaTAlATATAlA  AlAa A
Tang term siorage siability al 3 |Visoosity (Pa<s) 1 1 Jujwjulnli|wlw|wln
Evaluation | (COPerimreof 30°C  presing rate of viscusily (95) 0 9 |lololojole|alela o
reuits | GO0, S0 KEH%, 30 daysatrage ), A Al AlAla
Gel-time al 175°C {(sccond) a2 45 42 143 [ 44136 159 {58 44 141 43
Curble property Resalis A A Talalalaalalalaia
Appearmmee A A ATAITAIATA|IALTALALA




Particle size (pan) of an anobunt of |arge-sized particles having a
di aneter equal to or |arger than 500 p#7(wl56) dianeter 182 5 70 750
aratio Met hod for prodncing resin conposition Addition of
accelerator Caring agent Caring agent is added to heated and kneaded

materialjg@se10 0 Table 2

Table 2
Comparafive Examples
1 2 3 4
Epoxy resin 1 EEEES
Cuzing agent 1 52| 52| 2| 52
Crringe accelerator 1 3 3
. Crringe accelerator 2
m Curinge accelenator 3 3 3
. Cruringe accelerator 4
composition Cuzinge acceleralor 5
Curinge accelerator 6
(pa:_istyE Curinge accelerator 7
Cuzinge accelerator 8 350 | 850 | 850 | 850
Sitane: conpling agent 1 3 3 3 3
Coloring agent 1 313|133
Release apent 1 1 1 1 13
Added in |Silica
pulverzmg  Release agent
process  No addifion O O
Mefhod for Tetmill prlverization (Condition 1) o) )
PUNCIIDE | etion | Tot il prlverizaion (Condifion 2)
_1lmder Mehad pot mill prlverization
e size of No Finely prlverization O e’
curing, Speed of sapplying raw malerials (kg/h) - 3 - 3
ferat DMepcimien temperalire of the resm compositon dining pilvertzation (°C) - 22 - 28
Medim diameter (prm) 1w 3 |w00]| 3
Particle size aratic of an amonnt of large-sized parficles having a0 s 20 s
a diameler eqaal to or larger than 50 pm (wi%6)
KRYPTON Zepros pulverization
Method for | poty [ Wing mill puivertzation
ﬂ“"‘f”_ pulverization {Tet mill palverization
m methodn  [Prlverizer priverization o
No finely prlverization (rongh prlverization) O
2l of first Speed of sepplying raw matertals (kg/l) 5 - - -
o Mipcimim temperatnre of compositon during: rongh prillverization (°C) 34 - - -
Imd scle ian Modian dismcter (pm) 182 | 750
hereof Particle size a rabio of an amonnt of large-sized parficles having a diameter 5 | 70
equal to or kuger than 500 jon (wie)
Addition of [Curing agent is added to heated and kncaded material O | O
Mehod for | accelerafor |Curing agent is heated and kneaded at the same time O |0
producing resin| Dispersion Dispersion and mixing are carmied ont with blade rolafing type mixer O
composition | and mixicg |Dispersion axl mixing are carried ont with V type mixer
Maximmm temperainre of composifon diring dispersion and mixing (°C) 28 | 28 | 28 | 28
Maximmm femperatnre of tablet during mokding (°C) 27 | 26 | 27 | 27
Fhnidity (viscosily measmred by | Viscosily (Pars) 0|11 13 | 13
aKokatype flow fester)  [Results Alalala
Long ferm storage stabifily al 8 |Viscosity (Pa-s) 10| 11| 1826
Evailnation tempezatare of 30°C Increasing rate of viscosily (56) 0| o | 33 |100
resuils (30“(2,5(;?;1:{;,30@3(5 A A B B
GelHime at 175°C (second) 270 | 46 43 | 32
Curable properly Resulis B A A A
Appearance B B A A




I s heated and kneaded at the same tine Di spersion and m xi ng
Di spersion Dispersion and mxing are €arried out wwth blade rotating
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each other in points of the kind of a pulverizing machine and
a condition for pulverization in the pulverizing process; a
combination of the pulverizing machine and the condition for
pulverization in the pulverizing process; the kind of a mixer
in the mixing process and a kind of the curing accelerator.
The obtained evaluation results for examples 1 to 15 are all
satisfactory in all evaluation points composed of the
filuidity, the long term stability at the temperature of 30°,
the curable property and the appearance.

[0158] The resin tablet of the comparative example 1 was
obtained in the same manner in the example 1, except that the
curing accelerator did not be finely pulverized. However, the
evaluation results of the curable property and the appearance
are significant insufficient. Regarding the comparative
example 2, each component other than the c¢uring accelerator
were heated and kneaded 1in the comparative example 2.
Further, the first powder material prepared in the comparative
example 2 had a large particle diameter. The evaluation
result of the apparent was significant insufficient.
Regarding the comparative example 3, the resin composition of
the comparative example 3 was prepared by mixing each
component described in the following table 2 and the curing
accelerator. The result of the long term stability at the
temperature of 30°was insufficient. This indicates that it is
necessary to store the regin tablet obtained in the
comparative example 3 at Jlow-temperature. Regarding the
comparative example 4, the resin composition prepared in the
comparative example 4 was prepared in the same manner in the
comparative example 3, except that the curing accelerator was
finely pulverized. While the result of the curable property
was sufficient, the result of the long term stability at the
temperature of 30°C was worst.

INDUSTRIAL APPLICABILITY
[0159] The present invention is related to a method for

producing a resin compact (tablet) having superior long term
storage stability at room temperature and an electronic
component device using the resin tablet. The wmethod for
producing the resin compact can be applied for producing a
thermosetting resin molding material such as a general epoxy
resin compact ({(which is not for encapsulation) or the like.
For the reasons stated &above, the present invention 1is
industrially applicable.



a Koka-type flow tester) Viscosity (Pa. s) Results 10 A 11 A 13 A
13 A Long termstorage stability at &°tenperature of 30C (30C, 50
RIF* 30 days strane ) Viscosity (Pa. s) Increasing Tale of viscosity
(46) Results 10 0 A 11 0O A 18 38 26 100 Cur abl e property
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1. 2 method for producing a resin compact containing
an epoxy resin, a curing agent, a curing accelerator and an
5 inorganic filler, the method comprising:

& kneading and crushing process for preparing a
first powder material obtained by mixing, heat-melting,
kneading and crushing a first component containing the epoxy
regsin and the curing agent and the inorganic filler, but not

10 containing the curing accelerator;

a pulverizing process for preparing a second
powder material obtained by pulverizing a second component
containing the curing accelerator;

a mixing process for preparing a resin composition

15 by dispersing and mixing the first powder material and the
second powder material; and

a melding process for obtaining the resgin compact
by compression-molding the resin composition.

20 2. The methoed as claimed in claim 1, wherein
temperatures of the first powder material and the second
powder material are lower than melting temperatures or
softening temperatures of the epoxy resin, the curing agent
and the curing accelerator during the mixing process, and

25 wherein a temperature of the resin composition is
lower than the melting temperaturesg or the scftening
temperatures of the epoxy resin, the curing agent and the
curing accelerator during the molding process.

30 3 The method as claimed in claim 1 or 2, wherein the
regin compact is a resin tablet for encapsulation.

4 The method as claimed in any one of claims 1 to 3,
wherein the curing accelerator contained in the second powder
35 material is comprised of particles having a median diameter of
equal te cor smaller than 20 um,
wherein the particles of the curing accelerator
inc¢lude large-sized particles having a diameter of equal to or
larger than 50 upum, and
40 wherein a ratio o0f an amount of the large-sized
particles with respect to a total amount of the particles of
the curing accelerator is equal to or less than 10%.

5. The metheod claimed in any one of c¢laims 1 to 4,
45 wherein the kneading and crushing process is carried out by
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by FOTPLERBLANATOLA! 101 RE.LeSbAoSQUROS! t1on. 20 2. The method as

c

cl ai med i n whererntenp ratnesofthefustpmﬂm mat eri al

and the second powder material are lower than nelting tenperatures or

sof t eni Ag -t enper at uk esesint kemppeky abésiinedt Py curd nte bigetht chatgdhein
curing aegeberatdr claimaglthe mixi ng process, and 25 wherein a

wherein an increasing rate of viscosity of the

45 resin compact measured by a Xoka-typs flow tester (constant-

lecad corifice-type flow tester) is equal to or less than 20%



50 using at | east one selected fromthe group conprising a KRYPTON
Zepros, a Wng mll and a Mghty m Il 215 6. The nmethod clained in any
one of clains 1 to 5, wherein the pulverizing process is carried out
by using at |east one selected fromthe group conprising a jet mll,
a boll adddr aHmmesin | btoapdca pod mddredO fhHthethethed éhas madhder
any one:fatd @ dnd© 8, cuhgsehpuibeisesioncCcomRos tiomdrd helinidity
contai ns_ a4 eglxﬁ{a_se agent, and wherein the second
powder naterial further contains a part of the rel ease agent in
addition to the curing 15 accelerator. 8. The nethod clained in any
oneSof ¥ ainms 1 to?7, Wheredn the seEHFEGHHongnt TRFLCher YR hiem
part ofcdrmrimiorganacs fiedosry | reglh ti on t cuhewcuraggnacceker atwring
9. The g@idmd-Llc Bt igh aMprRe iQf Ghaies EneomdrnslecenprtRengecond
component further GOMLALNS:#yPatl of-EA0XYy F85L020d/ fr aLRBEL 2hot NE

I

curing ent in addition to,tThe curin ccel erat.or.. 10.
oLl o TPty DaREe e | BREPRLELt 008 kB er Y1 haVio ¥ ot ke B
had®a nEthahitH afet eFTBFRéRbGal> thol Wit sAarPereRhaf 200+ m-ngotheTHpoxy
met hod d simeand nthay coméngf agleamitn®smrdd tiohd Oinwhearin thélmirxi bt not
Pr 0Ces Scdi$e L7 ¥ L & HiUlc U rldS IaRG cAle a@@st; one sel ected from the group
conprising a rotating ixer. a i.Sp d t ype 1

35 12. The met hod . clai pt%gl%rfq‘az)r%;lgo %q(%?:ecélszi ?riosri t%gé%l \r/}\]/ntg r)e%)n t %ﬁ{d
curi ng BT er BPGFTCBht TN 2T odidt DALY SET 2E9%d % r SHFCHE GFOMRPRent
CORPri ST H 1T FRfuIssLIng &FSHESHYGFiI uMonpound, a phosphobet ai ne
conpound, an adduct of maxphgsphprececonpoldind andbadaquinone codpowrskin
and an asighdi wiford Ph s M A QD MG aditk aF St d ey w P aHtbrial
13. A regid comactoRbtained hydhe Aethod claimed in any one of
claims 1 to 11, wherein an increasing rate of viscosity of the 45
resin conpact neasured hy a Koka-type flow tester (constant-_ | oad

or PPi cettype flow PedCEP iCOTRRFAIEICE GPHAEIE S Rah BHoeme ot 1 s
resin conpactin stsstored for thirty days under conditions that a
tenperature i s 30Cwardednr et iivedunsidid yrase 5o ORMisbob4 tA nef hathe

for pr 0151%5-2@:09 aoﬁxlscswtg&arpoagageeeepnw niEpg ﬂakgp@%yere@law a {JHdhg
agent, g GuUring accel eéﬂ@fcé-ﬂ%g?é‘_ EDQLY @'s%egf?]! li%r’eijtr'e?l neLhed 1eqs
a kneadi r

conpri si.ng: . ng and crushi ng process._for

or 8par (T PP sPE5SRdet 2 hmt 6P R GBI Hed: By SHORERY, t Foak BBV 7Ry
10 kneattdry afBnetbiARfAg taafti rat tCTRsEAERTecort aPAl kg aHe epdatatesion
and t hérwwirding agerk0 &®d.t he i norganic filler, but not containing the
curing accel erator; a pul verizing process for

preparing a second jpowder FBLSL 8bnBbhahpedehy puULYgLizingsa second

cogponent 15 contai_ni ng t.he curing acc_lel er z%t or: and q_mxing.
.. a miconducro elaemen eérlj.ca sulate ith . the
processfor, obtai ning the resin conmposition by dispersing and m Xxi Ng

the firstsi3bwaeFPAat el t@AI™8d the cd@dBnd! hordertlifat ERFAP. FIPESiLion
resin corpiosid iion wOistial néd Wy hiolees metlkdddgcl ai ned i n cl ai m 14,

wherein an increasing rate of viscosity of the resin conposition
nmeasured by a Koka-type flow tester (constant-load orifice-type flow
tester) is equal to or less 25 than 20% after the resin conpact is
stored for thirty days under conditions that a tenperature is 30C and
arelative humdity is 50 %H 16. An el ectroni c conponent device
conprising: 30 a sem conductor el enment encapsulated with the resin
conpact clainmed in claim13 or the resin conposition clainmed in claim
15 wi thout nolding. 35 40
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