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1 February 2006 -~ *166166* SPECI FI CATI ON ENCAPSULATI NG Nﬂ)_FISFrNug%A%\QI)'EGRI AL
TABLET, METHCD | NG THE SAME AND ELECTRONI C PART APPARATUS Thi s
application B“llmmmmwﬂjtty based on Japanese Patent Application filed
previously b plicant, nanely, -Japanese Patent Application No.
2001- 332843 (appt'titdti on date: CcleplpeyrrF3QATAAN), and the specification
thereof is incorporated herein by reference. Field of the Invention The

present i“"%&é&é‘sﬁﬁh?&ﬁ@ OLAINENEAPERT AL PABIRI (i MYTHOB OFi ARODIVING a
met hod of producing the same and an el ectronic part apparatus equi pped

wi th an el enent -encapﬁ_@ ad @ USIiNOE LIREeT_ROR 20SPARYI AGPRBIAMIUEY nmat eri al
tabl et. Background Technol ogy Conventionally, in electronic part

appar atuses such as sem conductor apparatuses and the like, an element is
encapsul ated for the purpose of protecting. el enments such as transistors,

IC and tie like T{hioﬁéB?iig:éhﬁronecgl’Mlﬁé"ﬁ&b’iﬁitﬂ“ﬁas@d'@ﬂg spdenpatent

;
substrate easy. in of 'this . el enent encapsul ati on, encapsul ati on

e PRSP bl appndoany, s, oo
are widely usgd,, Partbebbat! ¥pptaearsuhatioon 200tkadesd3 (application
date: October 30, 2001), and the specification thereof is
incorporated herein by reference.
10 |
Field of the Inventibn .
The present invention relates to an encapsulating molding

-mat:a‘rial tablet, a method of producing the same'and an

ele;:tro'nic part apparatus equipped with an element
16 e,ncapsﬁl,'a_ted using the encapsulatingmolding material tablet.

Background Technology

Conventionally, in electronic'part apparatuses such as
" semiconductor apparatuses and the like, an element is_
20 encapsulated for the purpose of protecting elements such as

transistors, IC and the like from the outer environments, and
making mounting on a subatratg easy. In the field of this
element encapsulation, encapsulation ivij:h a resin is mainly
_ used from the standpoints of produdtivity, cost and the like
95 and encapsulating molding materials using thermo-setting
'resins are widely used. E@rticularly,encapeglationmethods

such as transfer molding using an.encapaulating molding
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*GOnnn *



such as transfer nol ding using an encapsul ati ng nol di ng lllggB%ag?%loo 006
5 material in the formof powder, and the like are excellent in econony
and productivity, and said to be suitable for nass production.

Encapsul ating nolding materials in the formof powder are often

tabl et -1 or med LILO 2y oyl LdL T £l onpansphal | ekl ot kat r bt abl et o

wei ght and diPaRy 0 e requirenents by clients. In

encapsul ating, an el ement _qf an, [ I PPAINSE W1 teH N0 fal mass
encapsul at i ng“?r@lct?inﬁgﬂ‘yrraf‘ r?ﬁ?dﬁégﬁég?pr‘gadﬁ%ts}ag? ?ﬁ I<%ener ation of voids

inside is required for i oving.jls. | ¢l tfgﬁréy and thef Fewmcoack
resi st ance. W‘%‘f‘b\:g?n' %?F%Re%éﬁ?ﬁ%‘? n[iz;grilé[eijlnc ng ati ngS nmol di ng materi al

“tablet is required, and the forpng _pr r g+ ordincd-iadl et tends to
“be incr eased.P%e‘?‘FemﬁtﬂePhga%?% ﬁﬁ%g‘%gsgﬁfg in formng a tablet 15

I ncreases,, an encapsul atin (i [ )@'aéﬂl ‘@éji@g @1hées pemch
surface of a R ur%€#9§1%£@§q§\%géi?a I p g)rgyl typ\g%gggxy resin
excellent in reflow crack resi n Iy a ngasul ati ng nol di ng
material, an %W%&f‘ﬁ% ﬁ%l ﬁh%gggg%%r%ieghl\%ﬁgassi%lysrba%?i‘her es to the punch

surface 20 1 rrespective ol LDenb U1t 87 Wire 1 dct oo opary abpata cihen

an encapsul ati ng | I's partially adhered to the punch
surface of a ta ‘lf%‘“f 8§§Lﬁ9ﬁﬁ%‘&%@%oié§ﬁ RPN Sa B taplell emediicplodutn i on
|

of an encapsuf® o g material tablet of which surface is partially
mssed. In ge&?ﬂ@féf’{bn of voids inside is required for improving its
10 xﬁolding property and reflow crack resistance. Therefore,
high density of an encapsulating mo;ding material tablet is
required, and the forming pressure in forming a tablet tends

to be increased.

However, when the forming pressure in forming a tablet
15 increases, an encapsuiating molding material easiiy adheres
to the punch surface of a tablet forming machine. When a
‘biphenyl type epoxy resinexcellent in reflow crack resistance
isusedasan encapsuléting moldingmaterial, an encapsulating
molding material easily adheres to the punch surface
20 irrespective of the formingpressure in forminga tablet. When
an encapsulating molding material is partially adhered to the
puich surface of a tablet forming machine, there occurs a
pfoblem of produc‘tion of an encapsulating molding material
tablet of which surface is partially missed. In genegation
96 of such adhesion, a tablet forming machine is stopped_, the
p.unch surface is manually cleaned to remove the adhered

substance, leading to remarkable decrease in productivity.
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25 of such adhesion, a tablet form ng machine is stopped, the punch
surface is manually cleaned to renove the adhered substance, leading to
remar kabl e decrease in productivity. 2 1 February 2006 5 10 15 20 25 As a
nmet hod of preventing adhesion of an encapsulating nolding material to the
punch surface of A tablesthddbraf myeviardting, adhesiwnsef agemneaRsbbahligi ed
t.o be baking-applied on the punch surface of a tablet form ng nachine,

| eadi ng, howedeiing amaheéyiah tasthei phash stirdece R Bhérable ref qialngf
adding a rel ease agent to an encapsulating nolding material. and a nethod
of coating arnmsidhimme<basdease egsntaypntbadrmyitngeshteilfe dakdingmarrlbedt he
punch surface (JP-A No. 9-193149) have been suggested, however, there are
probl ems regamditite purech edumfi¢e tof &f tadb leate dsswiiatg mp aboing ngl ead Br g al
such as Eoor appearance of stain observed on the appearance of a tablet,

| owering Bn refteawer edicsomige anahdsufificilestt pflghtadhHstbher sa pegthed |y
i nproved. The present invention has been acconplished in view of such
condi tions, afdaddiopjatelensecgent todpeoerssvdatdngom léingmediesidal an
encapsul ating nolding material tablet by which adhesion of an

encapsul at i n@néohdiefgh adicdr Faptingiheiddrome-hasesc sebpageragint Moty
machi ne can be reduced, an encapsul ating nol ding material tablet prod9 ced

by this methédecific ihiakeasornctharpunghaswtfaceqiBpedon Orlds ¥ X nent

have been suggested, however, there are problems regarding
10 the reliability of an encapsulating molding material such as
poor appearance of stain observedon the appearance of a tablet,
lowering in reflow resistance, and the like though adhesion
is partially improved. '
The present inveqtion has been accomplished in view of
16 such conditions, and an object thereof is to provide a method
of producing an encapsulatingmoldingmaterial tabletby which
adhesion ‘of an encapsulating molding material to the punch
éurface of a tablefforming machine can be reduced, an
encapsulatingmoldingmaterial tabletproducedby thismethod,
20 and an electronic part apparatus equipped with an element

encapsulated using this encapsulating molding material

tablet.

SUMMARY OF THE INVENTION

25 The present inventors have intensively studied to solve
the above-mentioned problems, and carried out various

investigations such as heating of an encapsulating molding



encapsul ated using this encapsul ating nolding material tablet .1 F&m%o%
THE | NVENTI ON The present inventors have intensively studied to solve the
above-nenti oned probl ens, and carried out various investigations such as
heati ng of an encapsulating nolding 3 1 February 2006 10 15 material in
form ng a tablmgteecoali g Hérmaipyrechtadflet t abbétingf ofna mymechifhe, tablet
formation of a rel ease agent |ayer on the punch surface, and the |ike. As
a result, the peemeny inavkdhers folrmaeibaund &ha¢léheecabgunintayeoned abpect
can be attained by forming a release agent |ayer having specific.

thi ckness on phgcRYRGET a3y facé thk 14 Keabl 2k afraalng, thelpires arsi tgvantors
rel ease, agent dissolved in a solvent then, tablet-form ng an

encapsul ati ng n@tdi frgunat ehaal thedabovehreabboeedesitj eoedcsnbet atbaimed
machi ne, |eading to conpletion of the present invention. Nanely, the
present i ndenthpnféahbhgsatoel beséodgent Nipyet thensing lspde et dochbékness
produci ng an encapsul ating nolding material tablet conprising: feeding an
encapsul ati ng ¢®kdengmet eurdlacetaf a tabrlenipmeted mdich immdusing a release
conpression-formng the material by upper and | ower punches, wherein a’
rel ease agent dgeret dibssopvadt hincknesivgneatben,t hablet-Gormburgndn ess t han
0.07 mis provided on a contact surface of at |east one of the upper and
| ower punches emc¢dap 20l ahivgcapidingi ngtevidingedater ithie, abovecoantcasn et

f orm ng. - :

? tablet forming machine, leading to completion of the present:

10 4invention.

Namely, the present invention Ire.lates to the following
matters. |
1. A method of producing an encapsulating mol‘ding rﬁater‘ial
tablet comprising: feeding an encapsulating molding material.
15 to a forming metal die and compression-forming the material
by upper' and lower punches,
wherein a release agent lgyer having a thickness greater
than 0.001 Mm and less than 0.07 Hm is provided on a contact
surface of at least one of the upper aﬁd lower punches with
20 an encapsulating molding material, for compfession forming.
2. Themethod of producing an encapsulating molding material
tablet according toClaiml, whereir the release agent contains
at least one of fluorine-based release agents and
silicone~-based release agents.
26 3. The method of producing an encapsulating molding material

tablet accordindto Claim2, whereinthe fluorine-basedrelease

agent is at least one of perfluoroalkyl-containing polymers



21 The net hod of producing an enca [ [ [
_ _ : psul ating nol di ng material 1 Hehpagy 2006
?fﬁgighggb;gegl?grgééemgerein thg re:ease agent cogtains at Ieasfggne of
- _ gents and silicone-based rel ease agent
met hod of produci ng an encapsul ati ng nol di [ Do Secarding e
Claim2, wherein the fluorine basedgr 00 Toert i at Jeast ona o D O
. , fl - el ease agent is at
perfluoroalkﬂndxyﬁxytet@aﬁbhyn@ﬁthmlﬁnﬁebruarg 2006 and cast one of

pol yt etrafl uoroet hyl ene 4. The net hod of ' '
_ 4. producin n [
ot or 8l - 1 al of TAGcRethad COpEANALRS ANERERRSIRGTAR BoN0L DI TE Bhse

agent i - i fi [ [

b e lﬁgfg%%%;gﬁ;@%ﬁ%@%%ﬁiyrfféké’é_iTiee%PaaTaﬁéeﬁﬁf%ﬁ%%%e of
o L L s i el
produenosan zrcahmiothod obpapayhiced i corebtreracest il 1§ T i
mat Ie;nuS al1 tgbggbjﬁ@gmiotdmg te amq éaétﬁlﬁ eia&@@ﬁﬁ%%iﬁi%%?ﬁfﬁ&% g éaérjf%/gL“gsnee of
Gafm 1 106" 15 6 eocepmu ot g o g pocrual gl s

part apparatus equipped with an element en :
Cnceostl ik bppre shl Sve Pt e BT O AT S0 e
material, to provide a release agent layer.
10 §. The method of producing an encapsulating moldingmaterial
‘tablet according to Claim 5, wherein the solvent has no
flammability.
7. &An encapsulating molding material tablet produced by the
production method according to any one ,of Claims 1 to 6.
15 8. 2an encapsulatingmolding material tablet having a contact
aﬁgle ratio of at 'least 1.15 and less than 1.35.
9: An electron part apparatus equipped with an element
encapsulated using the encapsulating molding material tablet
according to Claim 7 or 8.
20
BRIEF EXPLANATION OF DRAWINGS
Fig. 1 is a view showing a process of producing an
encapsulatingmoldingmaterialtabletusingthetopschematic
‘ view of a rotary type tablet forming machine 30.
2b Fig. 2 is a view showing a process of producing an

encapsulétingmoldingméterialtabletusingthesideexpénsion

view of a rotary type tablet forming machine 30.



Fig. 1 is a view showi ng a process of producing an encapsulai#?ﬁ?nﬁgV&P%%
material tablet using the top schematic view of a rotary type tabl et
ferm ng machine 30. 26 Fig. 2 is a view showing a process of producing an
encapsul ati ng nol ding materi.al tabl etusingthe side expansion view of a

rotary type tabl et fornln machi ne 30. 1S [ h Sz an
enlarged | ongi t udFa4l- Sedfi 8Raf a&ﬂedn§8nggﬁggﬂiﬁxb%%%ggg?%gléigbwsi i

encapsulatlng nol di ng materi a

of measuring dﬂﬁQ(ﬁﬂﬂRﬁﬁc%ﬁﬁi%go?g ﬁgeéﬁaﬁéa%gﬁga@bidﬁE'néﬁﬁg%%??a? rethod

tablet, Fig' . 5is a view show ng the condl |on f_s 9o Pine e
agent soI ution usiFag-. pérﬁaﬁ sS @ Q% ?uﬁ%}?ﬁgﬁ Oﬁ) dg‘ﬂ‘??% 9

of arotary type tablet fornm ng_nachine 30 SCRI PT,
turntabl e g égmceata@ﬁ apsike Qf at?a?%??%?u'}@ggpﬂgo&r#&q;&e%rc%%g%ﬁ%olnet

pressurizing station 15 6: ho . _encapsul a o8: a-
feed shoe B: die Fdg.| Suwkf 5uﬁ§ﬁwzﬁhaﬁ?n? %&ﬁl%éﬁ%hﬁ%éﬂ qg Q§%§¥|ﬁ% Jack
release agent solution using partial sectional views of a

turntable 1 and a die 9'of a rotary type tablet forming machine

30.

10 DESCRIPTION OF mRKs

1: turn;able

2: penetration port
3. material feeding and dealing station
5: pressurizing station
16 6: hopper
| 7: encapsulating molding material
g8: feed shoe
9: die

10: lower punch
20 11: lowering guide

12: dealing jack

13: upper punch

l4a, 14b: rail

' 15a, 15b: pre-press roll

26 16a, 16b: holder

17: supporting stand

18a, 18b: main-press roll



13: upper punch 14a, 14b: rail 15a, 15b: pre-press roll 26| BEdanary@6o6
hol der 17: supporting stand 18a, 18b: main-press roll 6 1 February 2006 19:
| ead cell 20: extrusion roll 21: encapsul ating nolding naterial tablet 22:
takeoff guide 5 23: rel ease agent spraying apparatus 24: rel ease agent
| ayer 25: conpressed surface by form ng machi ne punch 26: cylindrical
surface 27: plan®:ineladiawlpunch surface .10 28: rel ease agent solution
30: rotary type tablet form ng machi ne 15 20 25 PREFERABLE EMBODI MENTS FOR
CARRYI NG QUT THEOI: NézNEHuEN otheranlcapsul ating nol di ng material used in the
present invention is one which is used in general as an encapsul ating
nol di ng nat eri ak} :cemntcaipsiviep tinharobdng i nyteesah Sakhehs an epoxy resin,.
cyanate ester resin and the like, and a hardener, an inorganic filler and
the like w thouR2gpeaikfdoffl iguddei on, and which may al so contain a
thernopl astic resin. As the encapsulating nolding material, it is
pr ef er abbe 23: release agent spraying apparatus '

24: release agent layer

25: compréssed surface by forming machine punch

26: cylindrical surface

27: plane including punch suxface
10 28: release agent solution

30: rotary type tablet forming macbine

PREFERABLE EMBODIMENTS FOR CARRYING OUT THE INVENTION
. The encapsulating molding matérial used in the present

16 invention is one .which is used in general as an encapsulating
moldihg material, containing a thermosetting resin such as
anepoxyresin,cyénateesterresinandthe1ike,andahardener(
aninorganicfillerandthelikewithoutspecificlimitation,
and which may also contain a thermoplastic resin.

20 As.the encapsulating molding material, it is preferable
touseanepoxyresinfromthestandpointsofeiectricproperty,
moisture resistance, heat resistance, mechanical properfy,
adhesion with an insert article, and the like. As the epoxy
resin, those generally used in encapsulating epoxy resin

26 moldiné:naterials can be used'withéut specific restriction,
and there are listed, for example, those obtained by

epoxidizing novolak resins obtained by condepsing or



to use an epoxy resin fromthe standpoints of electric propertyl Febrwrs2006
resi stance, heat resistance, nmechanical property, adhesion with an insert
article, and the like. As the epoxy resin, those generally used in
encapsul ating epoxy resin nolding materials can be used w thout specific
restriction, and there are |listed, for exanple, those obtained by
epoxi di zi ng novotGRNAeRs HBIoBPaNALE BYChoABeRBRAGlor CTPSD IneiiARO D006 5

10 15 20 26 co-condensi ng phenol s such as phenol, cresol, xylenol, .
resorcinol, catesttinglsphakethal  fispthansl B ahdsphenpilkE anddebe like

napht hol s such as a-napht hol, 13-naphthol, dihgdroxgnaphthalene and the
like with compswhtxr Haphighahs anakhgaedgpanhtboéh Hsnaphikiodehyde, .
acet al dehyde, propi onal dehyde, benzal dehyde, salicyl al dehyde and the |ike
in the presencdhfdzprynarhehabene ard tReilddiq yiitd Icemney he dd v e otk
type epoxy_resins and ortho-cresol novol ak type epoxy resins; aral kyl type
epoxy resifs GHEORNEERDORPIRI FGH S EPEpRbAehyde . braphahdrhrdeni sphenol ~ S
~diglycidyl ethers such as al kyl'-substituted or un-substituted biphenol and
“the like, stPsaHOn3Aeh 4t ybiepa ldtahyide phahdFY aPAPRPY deedPAstRE Hedif hol-
" aral kyl resins; those obtained by epaxidizing: - adducts or poly-adducts of
phenol s wi t e FBROBERERRRT: fite 2P0 RCL BT FoRBLA LEFFei BYPI 8L LFd Ui
(resins obtained by, [eastip ol BOLY; ARG A S HEN 22BN L Fa R b
epoxy resins; aralkyl typeepoxyresinsobtainedbyepoxidizing
10 bisphenol A, bisphenol F, bisphenol 8§, diglycidyl ethers such
as alkyl-substituted or unfsubstitute& biphenol and the like,
stilbene type diglycidyl etﬁer, phenol-* aralkyl resins,
naphthol * aralkyl resins; those obtained by epoxidizing
adducts or poly-adducts of phenols with dicyclopentapunchne
16 or terpenes; glycidyl ester type epoxy resins obtained by
reaction of poly-basic acids suchas phthalic acid, dimer acid
and the 1ik'e with epichlorohydrin; glycidylamine type epoxy
resins obtained by reaction of polyamies such as
diaminodiphenymethane, isocyanuric acid and the like with
20 epichlorohydrin; triemthylolpropane type epoxy resins,
naphthalene type epoxy resins havinganaphthalenering, linear
aliphatic epoxy resins obtained by oxidizing an olefin bond
with a per-acid such as peracetic acid and the like, alicyclic
epoxy resins and the'like, and these may be used singly oxr
26  in combination of two or more. Of them, biphenyl type epoxy
resins, stilbene type epoxy resins and sulfur atom-containing

epoxy resins are preferable from the standpoint of reflow



and the like wth epichlorohydrin; glycidylamne type epoxy 443$H§Wy2mm
obt ai ned by reaction of polyam es such as di am nodi phenynet hane,

i socyanuric acid and the like with epichlorohydrin; trienthyl ol propane
type epoxy resins, naphthal ene type epoxy resins having a naphthal ene

ring, linear . aliphalls £ROKYakesy e pRkal nediby 4 grangannyof sirtiond
wWth a per-acCid such as peracetic acid and the like, alicyclic epoxy

resins and t %ah%%%i and ¢t Rese MR Pe roped 1y, nghyyell opentampintatricortyafe t wo
or nore. O (héem blﬁhenyl type epoxy resins, stilbene type epoxy resins

and sul fur_aLomcont gi plnda SASKYNEESHES @ ciobfierablasfanempirad estadridpoi nt
i 606 5

of reflow 8 ruary 6 resi stance,” novol ak type epoxy resins are

preferably f:f%?ﬁ]@ﬁe §£gﬂgﬁghﬁrt OF N3F 9YrdG cAREItyY, ndiptydaipeamd apyrehne
S t '

type epoxy and nap al ene type €epoxy resins are preferable from

the standpoi ot.col, LW INOTSFOPS i dhy IROENARE CoppEyPpoxgPORY inesare and

tri phenyl met -“type epoxy resins are - preferable fromthe standpoint of

heat resi st apge ANAQW e 8 P DEQRESS It 20l heat srpsbbeanbbeaniiall ax
"l east one of “Théseé epoxy resins is contai ned. The hardener -used in an

encapsul at i ng )i ding AR yal 230 is oneppenerably tsed at kesshomsWiating
nol ding materi a and iS not particularly restricted, and when an epoxy

resin is usgfieglr &fRpAP Anes phenedntakied, am ne conpounds and acid
anhydrides, and fromthe standpoint of storage stability, phenol resins
are nore preferaphe, hapdeheamuted ist andeocapsulBsténganinddisg, makesdal
conpounds are nore preferable. Listed as the phenol resin are, for exanple,
novol ak 1§peis one generally used in an encapsulating molding materia
and is not pérticularly restricted, and when an epoxy resin
is used, preferable are phenol resins, amine compounds and'
acid anhydrides, and from the standpoint of storage stability,
phenol resins a;re more preferable; and from the standpoint
16 of adhesion, aminé compounds are more preferable.
Listed as the phenol resin are, for example, novolak type
phenol resins obtained by condensing or co-condensing phenols
such as phenol, cresol, resorcinol, catechol, bisphenol A,
bisphenol F, phenylphenol, aminopheﬁol and the like and/or
20 naph£hols such as O-naphthol, f-naphthol,
dihydroxynaphthaleﬁe and the like with compounds having an
aldehyde group such as formaldehyde, benzaldehyde,
salicylaldehyde and the like in the presence of an aclidic
catalyst; aralkyl type phenol resins such as phenol ‘aralkyl |
26 iesins,naphthol‘aralkylresinsandthe1ikesynthesizedfrom
phenols and/or naphthols and dimethoxy p-xylene;

cyclopentapunchne type phenol resins such as



’ . . . . 1 February 2006
phenol resins obtained by condensing or co-condensi ng phenols such as

phenol, cresol, resorcinol, catechol, bisphenol A, bisphenol F,
phenyl phenol , am nophenol and the |ike and/or 20 naphthols such as
a- napht hol , p-naphthol, dihydroxynaphthal ene and the |ike wth conpounds

having an al gg@g‘é?e%%ﬁ%ﬂbnaﬁﬂ@rMWDYﬂQVOD@nz&bd&hysde,naphthol

sal i cyl al dehy e presence of an acidic catalyst;

aral kyl type ggggg%ggi i&ﬁ,gsaﬁa 8fe PRENO| s vt 1d &t e @5 @S iptsen olbp e/ o ¢

aral kyl resin synt hesi zed from phenols and/or naphthols and

di met hoxy p- xyl j m&ﬂm@hﬁ obopesivherduaitiam 9 1

February 2006%@5@%&1{)&%%4%%&& opent apunchne tgp'e phenol novol ak resins,

-naphthol  novol S d hedridee rsithesimedHe amyhenats tneld@may

napht hol s and%&%gﬁ%}%elrr{{&sziﬁfr}g%ngﬂ“by copol yneri zation; terpene-nodified

phenol resd nsg%”gstef&ﬁ s'ﬂrﬁg_’ry and {hessmpyByat Penusedtebnglymonre.n conbi nation
. them e

of two or nor ferable fromthe standpoint of reflow

resi stance and ha(gflegipgg PHLIRF ¥ fHodl KiHe tdtRendpenot of esellpw
preferable fromthe standpoint of |ow hygroscopicity are

di cycl opent ap?@%&g%aw ARENY rdESinS poeé et abh eef s pal kyhe typendisinal of
heat resistanCe, [ow expansion coefficient and | ow warping are

tri phenyl met hagg ihypeppheBekblest fom tieds tpndpedalt! ef framhyigs oscarissi #t  of
hardeni ng property are .
are dicyclopentapunchne type phenol resins, preferable from

10 the standpoint of heat résistance, low expansion coefficie'nt
and low ~warpini; are tripheﬂylmethane type phenol resins, and
preferabl'e from the standpoint of hardening property ére
novolék type phenol resins. .

The amine compound is not particularly restricted, -and

16 aromatic lamines which are amine compounds having an aromatic
ring are preferable. Listed are, for exarpple,
3,3'-punchthyl-~4,4’ -diaminodiphenylmethane,
3,3',5,5'-tetramethyl-4,4 t—~diaminodiphenylmethane,
3,3',5,5'-tetraethyl-4,4' -diaminodiphenylmethane,

20 punch-t;hyltoluenediamine and the like, and commercially
available are EPICURE W, EPICURE Z (trade name, mapufactured
by Yuka Shell EpoxyK.K.), KAYAHARD A-A, KAYAHARD A-B, KAYAHARD
A-S (trade name, manuféctured by Nippon Kayaku Co., Ltd.) .
TOTO AMINE HM-205 (trade name, manufacdtured by Toto KaseiK.K.),

26 ADEKA HARDENER EH-101 (trade name, manufactured by Asahi Denka |
Kogyo K.K.), EPOMIC Q-640, EPOMIX Q-643 (trade neme,

manufactured by Mitsul Chemical Co., 1td.), DETDABO (trade

10



novolak type phenol resins.. The am ne conpound is not particularly
restricted, and aromatic ami nes which are anine conpounds halFelpuay 2006
aromatic ring are preferable. Listed are, for exanple,

3, 3" -puncht hyl -4, 4" - di am nodi phenyl net hane,

3,3 ,5,51- tetranethyl 4, 4" - di am nodi phenyl net hane,

3,3,57% ‘tekéﬁ%t WémﬁlfélétuQéérﬂj‘@@hﬁﬂf?né(ﬂnﬂﬂiﬂtameke PUTEBS Bythd plseensdidani ne
and t he i ke, commercially "available are EPICURE W EPI CURE Z (trade

name, manuf aES.H 8d ohY 1 YU deapIheldi FEP®E dho Kr morKAYAHARD A- A, KAYAHARD
. A-B, KAYAHARD g g (trade nanme, manufactured by N ppon Kayaku Co., Ltd.),

TOTO AM NE HM Z%ééﬁée%mﬁl&ld@ﬂgfn@%t ok QL ety Kas et ckediend the ABEKA
HARDENER EH- 101 (trade nare, nanufactuﬁgg by Asahprenka KogygﬂK K.),

EPOM C Q 6404 - EPOMEXe @ 643 r{ lexaghp 1amph t iy asinyrqd dy, M tsui Cheni cal
Co., Ltd.), DETDA8O (trade 10 1 February 2006 5 10 15 20 25 nane,

manuf act i ed¢ by rhapaabparBathe Linkedriiese rehle atsethydioghyhakicn
combi nation of two or nore. The acid anhydride is not particularly

restricted aaﬂh?hemear B ekiadiyeltophahadiameinhy dutitdes| | ¢ anhydri de,
tetrahydropht hali ¢ anhydride, nethyltetrahydrophthalic -anhydride,

hexahydr opht figt h¢lReRyHyttephtimeiliyl hebydrddepht hal i ¢ anhydri de,
endonet hyl enet et r ahydr opht hal i ¢ anhydri de,
. endomethylenetetrahydrophthalic anhydride,
methylendomethylenephthalic anhydride,

10 trialkyltetrahydrophthalic anhydride, pyromellitic
anhydride, trimellitic anhydride, nadic anhydride, hymic
anhydride,succinicanh&dridé,dodecenylsuccinicanhydride,
and the like, and these may be used singly or in combination
of two or more. |

15 The equivalent ratio of an epoxy resin to a hardener is
not particularly restricted, and for suppressing reépectiﬁe
un-reactedcomponentslow,itispreferablethattheequivalent
of a hardener is set in the range frqm 0.5 to 2 based on an
epoxy resin, and more preferably from 0.7 to 1.3 equivalent.

20 For obtaining an encapsulating molding material excellent in
reflow resistance, equivalents from 0.8 to 1.2 are further
preferable.

Here, the equivalent of a phenol resin is calculated
hypothesizingthatonephenolichydroxylgroupisreactedwith

26 one epoxy group, and the_equivalenf of an amine compound is

calculated hypothesizing that one active hydrogen of an amino

group is reacted with one epoxy group, and the equivalent of

11



met hyl endonet hyl enepht hal i ¢ anhydride, trialkyltetrahydropht

anhydride, pyromellitic anhydride, trinellltlg anhydrYde P 2%%bﬁwﬁ§%g¥he
hym ¢ anhydride, succinic anhydride, dodecenylsuccinic anhydrlde, and t he
li ke, and these may be used singly or in conbination of two or nore. The
equi valent ratio of an epoxy resin to a hardener is not particularly

restricted, g&'}f fc,?ﬁt EHHQB‘Ei%”st@éP@ﬁuwd Wips €164 £611 £gMERAENSHe | d i t

i's preferabl qui val ent of a hardener is set In the range from

0.5 t0 2 bas%% SJ&;%I le ff§'f'ea@f'@'dn6?£@hp6§éeégbky Hrom. 7 to 1.3

equi val ent . ng an encapsul ating nol ding material excellent in

reflow resistanc SAUILYRISNA A8 MRy I eaf ust hehie pretenabl e.
Here, the equiva?ent of a gﬁgno ?giln |5I8%Iculated hypothe§|2|ng t hat

one phenol i ¢ jhydraxyl, 95 QD dén {83 6lced 1Wrah 0 10BEn GRO¥Y edlr, OUP nerEh o
equi val ent of "an am ne conmpound ?% cal cul ated hypothe5|2|ng t hat ;ﬁgz

active hygro Oac B DePaiSr I £CHRE Yehbrabtyepsxy gno and the
equi val ent o?ﬁﬂi Fe rué?y 20065 10 15 20 25@§n aC|dyanhygr?deu?2

cal cul at ed h%@afb%%lzéﬂgaé had 1 ey afd e r BAhYERE des gnouppbstieadiedwi th one

epoxy group,. I'n an encapsul ating nolding.-material of the present

i nvention, a ardaniiiy acee ehareracarnletesedon exampdssacycloamidine
compounds such as 1,8—diaza—bicydlo(5,4,0)undecene—7,
1,5-diaza~-bicyclo(4,3,0)nonene,

10 5,6—dibutylamino-l,B—diaza—bicyclo(5,4,0)undecene-? and
the like; compounds having intra-molecular polarizatioﬁ.
obtained by addition to these compounds of maleic anhydride,
quinonecompoundssuchaé1,4-benzoquinone,2,5-toluquinone,
1,4-naphthoquinonef 2,3-dimethylbenzoquinone,

16 2,6-dimethylbenzoguinone,
2,3—dimethoxy—5—ﬁethyl—1,4—benzoquinone,
2,3-dimethoxy-1, 4-benzoquinone, phenyl-1,4-benzoquinone
and the like, or compounds having a 7@ bohd such as
diazophenylmethane, phenol resins and the like; tértiary

20 amines such as benzyldimethylamine, triethanolamine,
dimethylaminoethanol, tris(dimethylaminomethyl)phenol and
the like and derivatives thereof; imidazoles such as
2-methylimidazole, 2-phenylimidazole,
2-phenyl-4-methylimidazole and the like.and.derivatives

25 thereof; phosphine compounds such as tributylphosphine,
methyldiphenylphosphine, triphenylphosphine,
tris (4-methylphenyl)phosphine, diphenylphosphine,

12



The hardeni ng accelerator is one generally used in an encapsyl@tl
nmol ding material and is not particularly restricted, and tﬁeﬂéﬂ%hHQY?gp d,
fer exanple, cycloam dine conmpounds such as

1, 8-di aza- bi cycl o(5, 4, 0) undecene-7, 1,5-diaza-bicyclo(4, 3, 0)nonene,

5, 6-di butyl am no-1, 8-di aza- bi cycl o(5, 4, 0)undecene-7 and the |ike; conpounds

having i ntrayJAReHRSs O bR tRE-11 KDEANNSKL H¥h 8dE Id pdhd )1 88& ing

conpounds of "mal €i ¢. anhydri de, quinone conmpounds such as 1, 4- benzoqui none,

2, 5-t ol uqui NQRg.r5 _o‘l‘é@ﬂ@ﬁgﬁ}ﬂéﬂnﬁati?oﬁ'o@ﬂﬂ@ﬁ@d ZERUItIQRE to these
2, 6-di et hyl benzoqui none, 2, 3-di nmet hoxy-5-net hyl -1, 4- benzoqui none,

2, 3- di met hox s 4oz earbbanas PNRRY kit mbpaeogeli Roneabape-hbathibked or
conpounds having a n bond such as di azophenyl net hane; phenol resins and

the like; tegiiigiche ABnBBENAWCNA 282 bFREN] UnaRhANEAND A& odured haneliang ae,
di met hyl am noet hanol , tris(di nethyl am nonethyl)phenol and the |Iike and

derivatives whede@buchnd dazalzepheneinashaZe b b DirdazalLand the like;
2- phenyl i m dazol e, 2-phenyl-4-nethylim dazole and the |like. and

derivatives tichemgdlenyibesid na leonpaidils s utdt B Henplblyd phosphime,
met hyl di phenyl phosphi ne, tri phenyl phosphi ne,
tl [:, i ; (() 4-2 get hy kpheayhepnlydspbirag e, dt phphghphphpkphénelPetr&phengilyb@086es 10
2-ethyl-4-methylimidazole tetraphenyl borate,
N-methylmorpholine tetraphenyl borate and the like and
© 10 derivatives thereof, and these may be used singly or in
- combination of two or more. | |
Of.them, preferable from the standpoints of hardening.'
property and flowability are phosphine compounds and adducts
of phosphine compounds with guinone compounds, and more
15 preferable are tertiary phosphine compounds such as
'triphenylphosphine and the like and adducts of
triphenylphosphine with quinone compounds. When a tertiary’
phosphine compound is used, it is preferable that a.quinone
compound is further contained. Fromthe standpointof storage
20 stability, adducts of cycloamidine compounds with phenol
resins are preferable, and phenol novolak resin salts of
diazabicycloundecene are more preferable.
The compounding amount of a hardening accelerator is not
particularly restricted providing an hardening acceleration
26 effect is attained, and from the standpoints of hardening

property and hardening speed, the compounding amount thereof

is preferably from 0.005 to 2 wt%, more preferably from 0.01

13



_phenyl phoshpi ne and the |ike and phosphorus conpounds having 1 February 2006
i ntra-nol ecul ar polarization obtained by addition to these phosphine
conpounds of mal ei ¢ anhydride, the above-mentioned quinone conpounds
(cji! azopﬂeny: rret Eane, OII:] conounds having a |t bond such as ’

I azophenyl net hane, phenol resins and the like; tetr
such as tetr&phen§l phdsBRESCLAT &Y %ﬁﬂu%%%,m?%cﬁ%ﬁn&%goég%%?ﬁys
tetraphenyt borate, 2-ethyl-4-methylinidazole. tetr ph%n bor at

N- net hyl nor phol i He 2t eBphRAYE2EOREL @og}:}anfyh@aﬁel{éaing %kﬁ'ei 5%8\6/6’51;

thereof, and these may be, used singly.or in . .conbinati
IO:)V\/;B?H t ;p/r :tiV?ﬁEgOEp@ﬁ %Th%rgﬁ%?dﬂagéﬁglei%ﬁn %%Fagﬁbﬁgd%p&%?‘%éy@%%r?w =

\ hosphi ne canpeunds an f_nh ' i
qui Rone corrpb‘Eﬁdéllﬂoéﬁénﬁfﬁr &l e‘rsaﬁoé“%fr’“glcc{ezdr tﬁ)oarr Yﬁ%@g%%ﬁ%% Mggﬁd\g th
such as triphenyl phosphine and th | k . ' i
e o dbnehnembobnost Luneatrer’s Loy So00 Loy Byl Ehahe o oeernh ne

preferable that a quin d i ; '

st andpo ppoa@ep%%@fz@?@fE%%?Qsaéﬁéé‘ﬁ% BBy ErBan T e oTe R W ¢
resins are pre | e, d ph | | ;

i azabi cyo CORER NG B AR E S g ABraY Treth s rateral and 4o

ardeni ng accelerator is_not Lt I tsrd ol

har deni ng acB@ ePﬁF?Q’EBﬁuigirﬁé'ctr%i%gyé‘t%t.gﬂ{eéﬁdgflld'r%‘%fn%ﬂ%e'ogdai‘h&%{o%%e of

ggégigg[‘)?y PR o P B B e o 000 13°1 February

10 calcium silicate, caleium carbonate, potassium titanate,
silicon carbide, silicon nitride, aluminum nitride, boron
nitride, beryllia, zirconia, zircon, phostelite, steatlitem,
spinel, xﬁulite, titania and the like, beads obtained by
spheroidizing them, glass fibers and the like, and these may

15 be used singly or in combinétion of two or more. Of them,
preferable fromthe standpoint of decrease inlinear expansion
coefficient is fused silica and preferable fromthe standpoint
of high heat conductivity is alumiﬁa, and it is preferable
that a filler is in the form of sphere from the standpoints

20 of flowability in molding and mold friction property.

The compoundingamount of an inOrgar'xic filler ispreferably
from 70 wt% or more based on an encapsulatingmolding material
from the standpoints of flame retardancy, molding property,
hygroscopicity, lowering of linear expansion coefficient and

26 improvement in strength, and preferably 95 wt% or less based

on an encapsulating molding material from the standpoint of

flowability. The compounding amount of an inorganic fillex

14



10 15 20 25 to 0.5 wt % based on an encapsul ating nolding material. In an
encapsul ating nolding nmaterial of the present invention,aninorbﬁﬂﬁ@ﬂvﬂpgi
can be compounded, if necessary. The inorganic filler is conpounded for
hygroscopicity, decrease in |linear expansion coefficient, inprovenent in
heat conductivity and inprovenment in strength, and is one generally used

in an encapsuli§t+@9e§c§¢%<yef§§%$ f%h%fs‘%&@h%%@' f%l’ichfér ggtesfi@%raﬁoil‘i/uﬁ%hy

restricted, an I st are, - exanp powdef s of fus I'i ca,

crystal | ne sighi 68, 93! WHApaAIdiCON o 1SRG NN 1 3 o oS CEYI £ DNt €,

potassi umtitanate, ~ silicoi car I Flcon nit | um num nitride,

boron ni tride, beivihi gncgbbaoRkangZibeRnaPERkekiteorSkaRl iiben opi nel,

mulite, titanic and the beads obt al ned by spheroidi zing them gl ass

fibers and thenkikesoand 4 NEnes §8Y1 t Doe UsRd Bgélbh%%ph%r%%ﬁ@é}]@)@é‘teﬁ, t wo
or nore. O them preferable fromthe standpoint of decrease in 1inear

expansi on 5 copblkpk aBt h&15MERE $d it Bk PrRPIARR® heomnighe ot sapaknt
of high heat conductivity is alumna, and it is preferable that a filler
is in the forpiag, spheregkhorohiie intiagdeompbaindel shlcomaly |dyiahurt dod ¢l dg
and nold friction property. The conpoundi ng ambunt of an inorganic filler
i s preferabl ydetioatIfent Ydebcyanarhasadidndanioncdpeyl amdgherdikeng
material fromthe standpoints of flane retardancy, nolding property,
hygr oscopi ci t phospheriagnatrbigreacoaxpaningncompblindisestichnés i npr ovenent
in strength, and preferably 95 wt% or | ess based on an encapsul ating
mol di ng mat er ¢atlépbosphazenanapditite dike, metal compounds such as zinc

10 oxidé, iron oxide, molybdenum oxide, ferrocene and the like,
flame retardants such as antimony oxide, brominated resins
and the like, ion trap agents such as hydrotalcites and
water-containing oxides of elements selected from magnesium,
aluminum, titanium, zirconium and bismuth, anq the like,

15 coupling agents such as epoxysilane, aminosilane,
ureidesilane, vinylsilane, alkylsilane, organotitanate,
'aluminumalcoholateandtﬁelike,feleaseagentssuchashigher
fatty acids, higher fatty metal salts, ester-based waxed,
polyolefin-based waxes, polyethylene, polyethylene oxide and

20 thelike, stressrelaxingagents suchassiliconeoil, silicone
rubberpowderandthelike,cploringagentssuchasdyes,carbon
black and the like, can be compounded, if necessary.

ﬁncapsulatingJnoldinglnaterials in the form of powder or
sheet can be prepared by weighing various compounding

26 components as described above in given compounding amount,
if necessary pre—mixiné them in a mixer and the like, then,

heat-kneading the mixture using a general method effecting

15



flowability. The conpoundi ng anmount of an inorganic filler 14 1 February
2006 5 10 15 20 25 is nore preferably from75 to 94 wt % furt heFebpiagel eoedl y
from 80 to 92 w% particularly preferably from85 to 92 w% In an
encapsul ating nolding material of the present invention, various additive
such as red phosphorus, phosphates, nelam ne, nelam ne derivatives,
conpounds having a triazine ring, nitrogen-containing conpounds such as
cyanuric aci knetetinmtiwes misocyanotl ¢ extduderi gavshes and the Like.
phosphor us/ ni t rogen-cont ai ni ng conpounds such as cycl ophosphazene and t he
like, netal ocenpaurdsospohndsngioonpomends may ba adxi akddedBiybdEanrresilde,
ferrocene and the I'ike, flame retardants such as antinony oxide,

bromi nat ed r ésiwesremnditeheaddkigjon omrdqeaﬁn@nemsaBlaéﬁp‘é%aﬁﬁlYo?aFei t&§ and
wat er - cont ai ni ng oxi des of el enents selected from magnesium al um num
titani um zi meodasamnddi$ouscommeindiad ¢reponeRLpICand WERTE18AER %as
epoxysi | ane, aminosilane, ureidesilane, vinylsilane, alkylsilane,

or ganot i t Bnatfer exampiienuraral QY K es HhieRReh2TERNEF | 22887 AGRRTs2B0ch as

hi gher fatty acids, higher fatty nmetal salts, este%é$7sed M@éed and

pol yol ef i n- badsadlandnss aqna dataidenedn RPPEY hyF e 4RF RATIERBF i R

ko col or | G Legot ¢ Gt B RV Corodh SHACk BAEITREE| TS, SERRSe

conpounded, §212§%$252&¥ht, a filler and coupling agent, and the like may
be pre-kneaded at room temperature or under heat.

10 By forming in a tablet forming machine of the resulted
encapsﬁlating molding material, an encapsulating moiding
material ..tablet is produced. Namely, an encapsulating
molding material is cooled, if necessary ground by a hammer
mill and the like to obtain given uniform particle size, then,

16 -the particles ére tabletted using a tablet fdrming-machine
to give dimension and weight matching the forming conditions
depending on the use object.

In the present invention, a release agent dissolved_in
a solvent is fed to the contact surface of a punch of a tablet

20 forming machine with an encapsulating molding material (in
this specification, “contact surface of a punch of a tablet
forming machine with an encapsulating molding material” is
called “punch surface”), to form a release agent layer on the
above-mentioned punch surface, then, the encapsulating

26 molding material fed to the above-mentioned tablet forming

machine is tablet-formed, to produce an encapsulatingmolding

material tablet.

16



éncapsulating nmol ding materials in the formof powder or sheet can be
prepared by wei ghing various conpoundi ng conponents as descri Bdt¢batanw2006n
gi ven conpoundi ng anmount, if necessary pre-mxing themin a mxer and the
-li ke, then, heat-kneading the m xture using a general nethod effecting 15
1 February 2006 5 10 15 20 25 kneading by a mxing roll, extrude, crusher
and the |ike. Varjous fongounding coqgonents maybe al | , added, ,

si mul t aneousl y, Fofebetea fe? ATt t O o&%e?h ¢eBbptoper At ePyi&eh Ot f
el o, an' BBRY IFELPR IAnECRATAERER: Shhariifer tend L Shataeh PRgeHaTpLe
accel erator, an.epox esin and/ or hardener and release ent, an epoxy
fesin and of RALGBHEE-BRG 0 TELeRs AREATIG ughas OBURTEPaL TandoRats TRy
"agent, and t | j ke . be pre-kneaded at. roomte rature or_under, heat.
By For i ng. i Bt hhF R A3 RICHI R0 Lo e AR i, BRC AL JOmS St

nol di ng erial . an_epcapsul ating nmol din material tablet is produced.
Nanel y, gﬁien%gﬁgﬁﬁgfiﬁasgﬁoFgﬁﬁsgﬁangpgg P§C°CobrPed, if necessary ground

by a hanmer  gul). g0d. EhgoLLkenl0.ab! Ao, g ken URiLALmBALtigle s ze. then,

the particles™ar using a ta orm ng-machi-ne ~ 1o *gi ve

Coyens 7 BBk T 0 0he [ 21ELAG,CORLLl PTeaGBPEREDO AT I uoo
polyvinyl alcohol and the like, waxes such as paraffin, higher
fatty acids, higher fatty metal salts, ester-based waxes,

10 polyolefin—basedwaxes,polyethylene,polyethyleneoxideand
the like, and these may be used singly or in combination of
two or more. Of them, preferable from the standpoint of
solubility in a solvent are silicone~based release agents and
fluorine-based release agents, and fluorine-based release

156 agents are more preferable from the standpoint of releasing
property. Of silicone-based release agents, preferable are
carboxyl group-modified dimethylpolysiloxanes, and of
fluorine-based release agents, preferable are
pérfluorqalkyl—contaiﬁing polymers and

- 20 polytetrafluoroethylene.

The solvent ﬁsed in the present invention is not
particularly restricted providing it can dissolve a release
agent, and general solvents such as, for example, hexane,
pentane, hydrofluoro ether, decﬁfluoropentane and the like

25 can be used, and the solvent is preferably a solvent having

no flammability such as hydrofluoro ether, difluoropentane

or the like from the standpoints of safety and workability

17



a solvent is fed to the contact surface of a punch of a tablet _formn
machine with an encapsul ating nolding material (in this speciifdﬁﬂwd@ 06
"contact surface of a punch of a tablet formng nachine with an

encapsul ating nolding material” is called "punch surface") , to forma
rel ease agent |ayer on the above-nentioned punch surface, then, the

encapsul at i ng%f‘{e}?%d; ng el rfio%igﬁgdmta%htig% xﬂgg\l;]]eocggflg%} %%gllht abbghd' 9?3’ "

machine is ta formed, 1o produce an encap a ng nater

tablet. 16 1 ?f@ %Qv' 5 Qﬁ“ﬁiﬁg‘. i
F?esgnt irven ?gﬁg?@xﬁo P%gr |Cﬁ%§? %nfé%%?ﬁg?ﬁﬁf and %Eere re#%ﬁie&,
0 , - . i
- exanp € .méigliﬁgtr}%/ %%f%lsirﬁokﬂaestefégﬁﬂ ér?ﬁ%ﬁ:@aﬁﬂ@é‘%@%%?h@%@%. and

the |i ke having xane as the conmponent, uor 1 ne- based

rel ease agent g, Sughps olaial @ﬁggggrngefmmgsn%gt A &gésik&ﬂp%f%faéﬂv ng

pol ymers and t al coh el ease agents suc yvi nyl

al cohol angd tgﬁisﬁrhgmt%d% A% Rarahdin.cdi ghestthahby . acidlse, hirgher

fatty netal s , ester-based waxes, polyolef In-based waxes,

I
pol yet hyl ene, s ppy ¥et hyk e0g Oﬁbdﬁlaﬂﬁabimﬁtg ke, paadeiBB39 BRYODGenged
singly or in conbination of two or nore. them preferable fromthe

st andpoi nt ofmasPFedtihd nd Flamedbianitaee 20PC caret HasathdrebeaFeragant s

and fluorine-based rel ease agents, and fluorine-based rel ease
a solvent manifesting no flammability at 50°C or more.

The use ratio of a release agent to a solvent is not

10 particularlyrestrictedprovidingareleaseagentisdissolved
in a solvent, and from the standpoint of product property,
the ratio of a release agent is preferably from 0.01 to 10
wt%, more preferably from 0.05 to 5 wt%, further preferably
from 0.1 to 3 wt% based on a solvent.

15 Themethod of feedingareleaseagentdissolvedinasolvent
(hereinafter, referred to as “release agent solution”) to the
'punch surface of a tablet forming machine to form a release
-agentlayeronthepunchsurfaceisnotparticularlyréstricted,
én_d there are listed general means such as painting coating

20 suchasbakingpaintingand the like, spray coating of spraying
by a spray nozzle and the like. From the standpoint of
operability, spray coating is preferable. A release agent
solution may be mixed with fluid such as air and the like and
spray-coated. Feedingofareleaseagéntsolutiontothepunch

25 surface is preferably conducted intermittently at suitable

interval linkingwith the continuousmoldingactionof a tablet

‘forming machine.

18



agents are nore preferable fromthe standpoint of releasin rty.
si licone-based rglease agents, preferablepare car boxyl grgupPiggﬁPﬁ&ﬁ&%
di met hyl pol ysi | oxanes, and of fluorine-based rel ease agents, preferable
are perfluoroal kyl -contai ni ng polyners and pol ytetrafluoroethyl ene. The
solvent used in the present invention is not particularly restricted

providing it can fhesqi&red£beaseclageBt agant 198nef abraekventthespahcas,
for exanpl e, hexane, pentane, hydrofluoro ether, decafl uoropentane and the

like can be yge@acandst h«éfﬁlﬁé@nttoi pepraioar abloo a ol vet jmavi gn te
flammability such as hydrofl uoro ether, difluoropentane or the like from

the standpoi nggaffipsahely oadndaleialsabiilliitty khdl goaly uarye 2006cd0 4hd20 25
since a tablet formng nachine may | ocally reach around 50C even if

wor ki ng envi r ppaeBtraboly Eredudi.ng as éncapswl dtiorg theldisgiprtets abf t abl et
I s under tenperatures of about 20C. By using a solvent having no
fl ammabi | i&ty, reedustboniaf sad etijieséqui.pneats, ance dedrkasesiaf eheekegaa be
attained. Here, the solvent having no flammability is preferably a sol vent
mani f esti ng nagéharrmbdt mbgnatt20Enasmlobtiathed ipr ehermbl ges aofof veding
mani festing no flammbility at 50C or nore. The use ratio of a rel ease
agent to a soavealeasenegenpastilvaiarlyardstsi obdad ipresyifdiony acted ebse
agent is dissolved in a solvent, and fromthe standgoi nt of product,
property, - observedvalue or theoreticalvalue. Inthecase of obtaining
from theoretical value, the thickness can be calculated from
10 the surface area of a punch, dilution ratio of a release agent
in a solvent and feeding amount.
The release agent layer may be formed on a part of the
‘punch surface, however, from the standpoint of releasability,
the release agent layer is preferably formed on the whole punch
15 surface, and more preferably formed uniformly on the punch

surface.

As one examples of themethod of producing an ehcapsulating

molding material tablet of the present invention, a method

20 of producing an encapsulating molding material tablet using
a rotary type tablet forming machine 30 is illustrated in
schematic views of Fig. 1, Fig. 2, Fig. 3 and Fig. 5. " In the
drawings, those elements having the same function are given

the same referenée numeral and explanation thereof is omitted.

26 The tablet forming machine used in the present invention is
notparticularlyrestricted, andknowntablet formingmachines

such as a hydraulic tablet forming machine and the 1ike, other
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the ratio of a release agent is preferably from0.01 to 10 mﬁ%% nor e
preferably from0.05 to 5 w % further preferably fromO.1 t bFebrypry,2006 ed
on a solvent. The method of feeding a rel ease agent dissolved in a solvent
(hereinafter, referred to as "rel ease agent solution”) to the punch
surface of a tablet form ng machine to forma rel ease agent |ayer on the
punch surf acghdrs thdl rddlaldyCihdlel Yabestr FetRiing MAEhiREr B adeh InsSteskd.
general neans such as painting coating such as baking painting and the

li ke, spray coatirig.of isRreyh Beheh) tacSillcdys Mo Zh§ agikb ddus bF ke oducdmd he
standpoi nt of operability, spray coating is preferable. A release agent

sol ution may die efice@d uliatdi fd wiod dduwehmaseatinladdbl be of ktha@ndtary type
spray-coat ed. Feeding of a release agent solution to the punch surface is
preferably caxtucited dmtiergriMdainidey 3. $dig.aldl ds ant ekpahdeidnlsing witdw t he
continuous nolding action of a tablet formng nmachine. 18 1 February 2006
The t hi ckBesshuiwiag & gasecapent £ | pyedud ngesn centapsplatingsnofidiag s
required to be from0.001 to 0.07 rn fromthe standpoints of releasability
and poor appeetandel tablepref ahabtytérpmyhdtabded. Drmifg omadihiene 30.
standpoints of 5 releasability and adhesion. Here, the thickness of a

rel ease 10 adémt. Payera memrisiahigdatesmn abtvdiate d hiowingngher scadd téonf eddi ng
a rel ease agent solution, and is obtained from actuall observed val ue or
theoretical ¥PRF@Yingnathelease agenbisdiitipn Ofom ’F‘h@é%l@bl@al ardl gediehe

t hi ckness can be calculated from the surface area of a Sunch dilution
ratio of a rél Qgséhﬁgéﬁﬁ'-ariyntXP§oF9§’ﬁFtaﬁBrF‘é§Ei Agchipensl. Fig. 3 is

10 an enlarged longitudinal sectional view in the die 9 processing
an encapsﬁlating molding material. As illustrated in Fig.3,
a release agent layer 24 is formed on the contact surface of
an upper punch 13 and a lower punch 10 with an encapsulating
molding material.

15 As shown in Figs. 1 and 2, the rotary type tablet forming
machine 30 has a turntable 1 capable of rotating 3'60° in the
direction of arrow in Fig. 1, and an upper punch 13 and a lower
punch 10 are placed so that both punches can move following
the movement of the turntable 1. The upper punch 13 and lover

20 punchl0aresoplacedthat they face and sandwich a penetration
port 2 provided at the edge of the turn table 1, and are so
placed that they canmove alongrails 14a, b. Further, arelease
agent spraying apparatus 23, material feeding and dealing
station 3, pressurizihg station 5, and takeoff guide are

26 provided in the rotary type tablet forming machine 30.

When the turntable 1 of the rotary type tablet forming

machine 30 is rotated 360°, an encapsulating molding material

20



The rel ease agent |ayer may be fornmed on a part of the punch surf ace,
however , fron?the st;ndpoi%t of releasability, 15 20 25 the rel Eclyvarygone

|l ayer is preferably formed on the whole punch surface, and nore preferably
formed uniformy on the punch surface. As one exanples of the nethod of
produci ng an encapsulating nolding material tablet of the present

uSing a7 ot ary ype Tai G Fr Al et AL a0t | BPpFPo: P BHeARRO eRomat i

using a rotary type tabl et formng mc

views of MO chedddnadidd flo1diBh & WLDE  JTAMAAS, LROSE, ..o

el ements havi ng the sane ctronare given

expl anation t fod S 1 Enﬁ e ] chine used in the
present inven ?r(r())%%isss' H%{I'np?riﬁscsul ar éyéastges I}% gt{%ld@&%fgﬁg foWh" t abl et formi ng

hi h d | J ' i_ne the l.ike, other 19
I Febr uary 2006 T ek L ne r RSPy ryEe £abl Sho %?%“ﬁfé s R e used.
Fig. 11 t I3 6 Vi 1 o'y of - uchRn .
B e e R E&égﬁi?aﬁfmg

hi 30. FH L6 AN LOXPGNOekl: i
g?gdhgﬁng an gﬁgﬁﬁgﬁﬁﬁﬁiﬁg nDIdinQ§%§§%$F§¥éfgﬁﬁﬂﬁ%%?q¥ﬂgﬂﬁg%§§§.?J%%?t

tabl et form ngofmEAyNRadlineFBY., 5 is a partial sectional view show ng the
condition of spraying a release agent solution of a turntable 1 and a die

9 of the rotary type Rudneds fof niegHimghiote38e Ebont3tbSphfcansarkacaed
| ongi tudi nal sectional viewin the die 9 processing
Between a takeoff station and a material feeding station

10 of jthe apparétus, a release agent spraying apparatus 23 is
provided as shown in Fig. 5. During one rotation of the
turntable 1, a release agent solution 28 is continuously
sprayed, so as to feed the release agent solution 28 to
respective punch surfaces of the upper punch 13 and the lower

15 punch 10 passing. By this procedure, a release agent layer
24 is formed on the punch surfaces of the upper punch 13 and
the lower punch 10 by the release agent solution 28 sprayed
from the release agent spraying apparatus 23, as shown in Fig.
3.

20 The release agent solution 28 may be fed during each
rotation of the turntable (at every formation of one tablet
by an upper punch and lower punch) couple, or may be fed often
several rotations. From the standpoint of workability, it
is preferable that the release agent solution 28 is fed at

25 a constant interval.

Though the release agent solution may be fed to at least

one of the upper and lower punches, it is preferable to feed
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an encapsul ating nolding material. As illustrated in Fig.3, a _release
agent Igyer 24 ?s formed on the contact surface of an upper pdﬂ%ﬁ“&ﬁyaww a
| ower punch 10 with an encapsulating nolding naterial. 15 As shown in
Figs. 1 and 2, the rotary type tablet formng machine 30 has a turntable 1
capable of rotating 360 in the direction of arrowin Fig. 1, and an upper

bot h h
POl owing t ne eoeete i Bt %o?nﬁaﬂf;? S e R ﬁ%‘ a§§s§ﬁ3 F‘StXZrz 20
h 10 I t n , en ation or
B ovi d§d 2t t hl CEE bR, I Rt SrE R P fie g cor
along rails ) . ,
Tater al Teeding andhesr TP sElar tnl SR na AERL - BT Y08, ARDELAL LSn ]

t akeof f id rovhded. b g & t a or.m chi he 30.
Lakeof 9 deaaichpsy BT A defebd i £ Al N bYPRCaLL gl <bort 0. LR 0
rotated 360, @AB1@MsaPsytatiag 7?'@bagtﬂﬁéﬁ&ha£h§8?3?£§PT@8r%%%9%%éﬁqfh15

20 25 tablet will bé obtained through a process edin

encapsul ati ngtrel deBg gaber gakh, 1@w@@ahign%é1%%0qs_s,ispf o3¢ dH A¢SS:
mai n- press process and takeoff process. xt, the processes for the nethod

of producing encapseaasihat @nagqmanhage&&tagr ifdledtinly @ttaWildn 48d higysds ated
in nore detail by explanations of parts of the rotary type tablet
punch 10 moves vertically(as shown downwardly) passing an
inclined surface of the lowering guide 11. |
10 Therefore, when the lower punch 10 is moved vertically
downward below the feed shoe 8, the punch surface is moved
below the penetration port 2 by the lowering guide 11.
Subsequently, the encapsulating molding material 7 is again
_ introduced in the penetration poft 2.
15 (2) Dealing process
A dealing jack 12 is provided on a dealing station for
controlling the height of the punch surface of the .lower punch
10. By reciprocating the lower punch 10 with the dealing jack
12 s0 as to set the lower limit position of the lower punch
20 10, the dealing of the encapsulating molding material 7 is
controlled.
(3) Pre-press process
Onapre-press station, apre-press roll 15a and a pre-press
roll 15b are placed on a‘supborting stand 17. In a main-press
25 | station described later, a main-press rolls 18a and 18b ére

also placed on the support stand 17.

When the upper punch 13passes throughthepre-pressstation,
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form ng machine 30. (0) Process of feeding rel ease agent to punch surface
Bet ween a takeoff station and a material feeding station of thdehyasy 2006s,
a rel ease agent spraying apparatus 23 is provided as shown in Fig. 5.
During one rotation of the turntable 1, a release agent solution 28 is
continuously sprayed, so as to feed the rel ease agent solution 28 to

ti h surfaces of . the upper punch 13 and the | ower punch 10
bassi ng. "Byt HS THRTEIER b A e s et deages Ponp i §irearon  heg

h f f, .t.h h 13 t he nch 10 by the re] ease
hgent sol uti of 124 1 afRRE er %%%tswgl,z%rﬂmnaaeﬁ?‘fgpﬁﬁgmgwéwam% as

Fotati on of i Re (1 rCHl SPEae vty TG FRERBAOA AT maﬁﬁéﬁér% S b
Fhe ot ZRSpL?ﬁ?r&F’“”C“ JE%’%J tvya-a ahgﬁéear L Erub e BrRapEPRe Pl Labts i
ol on 8 I Eletal of SIISERL: HIEEVEL, Jht é‘%%%%%ﬁé%‘%%w% evzla @ s
AIRET £ MR AR R s
nol di ng rraterrg@rllch 10.
Though not shown in order to provide easy understanding
of the invention, the pre-press rolls 15a, 15b, and the main

10 rolls 18a, 18b are held along an axis to the rotary type tablet

forming machine 30.

(4) Main—press process

When the upper punch 13 and the lower punch 10 pass through
the main-press station, the encapsulating molding material

18 7inthedie9ispressurizedwitha furtherincreasedofpressure
which is greater than that of the pre-press station. By.
monitoring pressure applied in this operation by a load cell
19, vertical movement of the .dealing jack 12 in the dealing
process is controlied.

20 Here, the pressurizing condition in producing an
encapsulating molding méterial tablet is not generally
determined by the specificatlions of an encapsulating molding
material tablet (size and the like, particularly, density),
however, from the standpoint of obtaining a tablet of high

26 density, higherpressureisdesirable, and fromthe standpoints
of the strength of a tablet forming'machiﬁe and parts (frame

. and the like) and durability, a lower pressure is desirable.
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At the encapsul ating nolding material feeding station, a hoppg&,g and 6
feed shoe 8 are provided, and an encapsul ating nolding nateri al b b & 2
through the hopper 6, is stored in the feed shoe 8. Alowering guide 11 is
provi ded on the encapsulating nolding material feeding station.The | ower
punch 10 noves vertically(as shown downwardly) passing an inclined surface

of the |oweri rmhgpirdsshtiziber ebnderivhean pherbouplyruneh1i0 4510006,
vertically downward bel ow the feed shoe 8, the punch surface is noved

bel ow t he penetard ipare flearabldy Iy cirthes 0 oy 7i0MgMBHI, deu ddhe r PHSEENT § V5 r dnhe
encapsul ating nolding material 7 is again introduced in the penetration
port 2. (2) DeHll ngp pp@TedBa A dealing jack 12 is provided on a dealing
station for controlling the height of the punch surface of the | ower punch
10. By reci procat Fagthlee | ¢her ppasashrifigwt et heamtel) | g njeaackrily shiash to
set the lower Iimt position of 'the |ower punch 10, the dealing of the
encapsul at Png hesidsi ag theet belder? iGa, t6htamd Ledioni3)ctPrbtprigss pprepesessOn a-
pre-press station, a pre-press roll 15a and a pre-press roll 15b are
pl aced on a s&PPdet il¥g stldid & the amave reprlbssl8st at8lon destni bedekater
a main-press rolls 18a and 18b are .also placed on the support stand 17.
Wien the uppePIPRREHIPR Yashethe huppgn ¢he prad Wriesss st #heonrepglutkebsuary
2006 the upper punch 13 descends inside the penetration port along a
rail 14, to pr@XfrBigherzBRehel 2REGFSHHANNGIMG dPnghenteri aproqucthvifys
operation, the encggsulaﬁing nvldinqonaterial 7
is better; howé&ver, problems occur such as deterioration of
10 the quality of a tablet (un-uniform density, appearance
abrasion flaws of projection), friction of forming machine
parts, and the like. The compress time is not generally
determined since it varies depending on the size of a tablet
formingmachineandthe like, however, intherotary type tablet
16 forming machine 30, the number of revolutions
(revolution/min) /time (second) is preferably 5 to 25/0.05 to
0.25,morepreferablylot020/0.06to0.13,furtherpreferably
13 to 17/0.07 to 0.10. |
‘The temperature condition in the process of producing an
20 encapsulating molding material tablet is, in view of
maintenance of an encapsulating molding material tablet
property, preferably from 15 to 30°C, more preferably from
18 to 28°C, further preferably from 20 to 25°C.
It is preferable that cooling water of 0 to 15°C is fed
25  into a turntable of a forming machiﬁe, and more preferably,
cooling water of 3.0 to 7.0°C is utilized.

(5) Takeoff process
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is pressurized via a holder 16a by a pre-press roll 15a from 5t Si%fo f
the upper punch 13, and receives pressure via a holder 16b bylﬁgﬁugty (Qgs

roll 15b fromthe side of the |Iower punch 10. Though not shown in order to
provi de easy understanding of the invention, the pre-press rolls 15a, 15b,
and the main 10 rolls 18a, 18b are held-along an axis to the rotary type

tablet forning nachi n@k3Gf { 4)aiolr PRASExRERSESE VHED zm%nlapaeﬁapgaf? 13
and the | ower punch 10 pass through the main-press station,

encapsul at i nggobhidi 2@ feat eakahg 46 ehddpddmea iy %dlﬁi:ﬁfgeﬁé%ﬁgg Wi ed
further increased of pressure which is greater than that' of the pre-press

station. By &bnbtorbfgtheessitae yapRipeedabl dthifp opel dgatrﬁélfhﬂ-}’e ad oag-cel |
19, vertical novenent of the dealing jack 12 in the dealing process |s
control | ed. 20rélei@edthe pressurizing condition in producing an

encapsul ating nol ding material tablet is not generally determned by the
speci fi cath ons ofAsathencepsiltat whgnmohelingye ypiveydral ot abl i s dsd 2@ e he
li ke, particularly, density), however, fromthe standpoint of obtaining a
tabl et of higte eBtreaspnyolii Yhetheressupsuls tdesimablitngaadetiamiaig et

st andpoi nt s of the strength of a tablet form ng machine and parts (frame
and the |ike)¢hi¢ Bushsr augckayl emeto prhes spperi padesef atile pe2@trakdlruary
2006 The pressurl zing condition is preferably from 150 to 1000 MPa, nore
preferably fRARDE50 Wb tHon axerusienheelprafer dbignf rome Boshed 609 MPa.

ressuring tinme, namely, tinme during which
Further, the épnceapsula ng molding m}altterlal tablet 21 is taken out of the

10 rotarytype tablet formingmachine 30 through the takeoff guide
22.

By passing fhrdugh the above-mentioned prdcess, an
enca‘psulating molding material tablet is obtained. According
to the method of producing an encapsulating molding material

15 téblet of the present invention, adhesion of an encapsulating
molding material to the punch surface of a tablet forming
machine is effectively prevented. Namely, a high quality
encapsulating molding material tablet is obtained without
defects in appéarance, and the yvield increases by improvement

20 in workability.

The method of producing an encapsulating molding material

" tablet of the present invention has wide applicability and
can be used under various production conditions, and suitably
usedparticularlywhen themoldingpressure inmolding a tablet

26  is increased and when a biphenyl type epoxy resin excellent

in reflow crack resistance is used as an encapsulating molding

material.
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5 heads of the holders 16a, 16b are in contact wth the pre-prﬁ%s r ol
15a, 15b and the main tolls 18a, 18b, is in inverse proportio RpruAry
nunber of revol utions. Wien revolutions are higher that is pressuring tine
is shorter, productivity is better; however, problens occur such as
deterioration of 10 the quality of a tablet (un-uniformdensity, appearance

abrasion flaws of sppLeCtL PO se a%'é&urtt ﬁ%‘or?{o Egr@:ﬁdr%g:é{%?ij}fgge R ERyp3ng the

| i ke. The conpress tinme Is not génerally det nce It varres

he rotary Ty i T Ty W Mehe 30 T e of PEeTatTone |

the rotary type tablet 15 form ng machi ne

revol ution /g i ; - 0 125, _nore
g)r ef erably 10@ltno@agos}uolrgec&ﬁg]%g%fgsmggg%ﬁée?b%%%e% 'athq% g_fggttatgc&ﬁﬂg.léttoo
0.10. The tenpalaiiinerCdddan idd thE QLS A MG NG Ay 1 qin

encapsul ating nol ding material tablet is, in view of “rmalntenahce of a

encapsul ats ngmemlediind ARAAlHAl; Hala@les RMORBIRGr IS &RRINe f4inde 48 30C,
nore preferably from 18 to 28C, further preférably from20 to 25C. It is

preferabl e thatleask agenat Geditd the PaachS sheFaced | DhocantwaBiablgof a
form ng machine, and nore preferably, cooling water of 3.0 to 7.éC S
utilized. (5)cYyakedfficpiocessazé biFabr eacypale tOnganoakaely ritaddin an
extrusion roll 20 and a takeoff guide 22 for taking an encapsul ating

nmol di ng mat ertableabliet noflabficcoédtine a ciraraydd pee et etadartmsigamciht ne
30, are provided. 5 As the result, when the | ower punch 10 is passed

t hr ough does not contact the punch surface. In the present invention,

10 "an encapsulating molding material tablet has a contact angle
ratio, from the standpoints of releasability and appearance
failure, of preferably 1.15 or more and less than 1.35, and
in view of an influence on the encapsulating molding material
property and economy, more preferably-1.18 or more and less

15 than 1.28, and further preferably 1.20 or more and less than
1.25. Here, the contact angle ratio of an encapsulating
molding material tablet is defined as a ratio of the contact
angle of the pressurized surface by a punchof a formingmachine
to the contact angle of the cylindrical surface of an

20 encapsulating molding material tablet. The contact angle
refers the contact angle of water drop (4 ML) to each surface
of an encapsulating molding material tablet, and can be

measured by a general method using a contact angle meter and

the like.
26
As the electronic part apparatus equipped with an element

encapsulated using an encapsulating molding material tablet
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to extrusion roll 20, the encapsul ating nolding material tabl etl&;ll)zﬁré"fb%

pushed quickly up to the upper part of the penetration port 2
extrusion roll 20. Then, the pushed -up encapsulating nol ding materi al
tablet 21 is taken out of the 10 rotary type tablet form ng machine 30
t hrough the takeoff guide 22. 15 By passing through the above-nenti oned

process, an emmaécaﬁhn@éfptéls@gtnﬁﬁ@émﬁioﬁatl'l%tte'cﬁaPQteai'é@.drorﬁ“&?égltng
to the method of producing an encapsul ating nol di ng material tablet of the

present i nventipgsradissi dm ofhiah eleapstsakiueg a80hdkngenBl 8hkakst Subhe .
punch surface of a tablet forming machine is effectively prevented. -
Nanely, a hi glsqaemityndentapsthaps no ran £h aigo 1@ efiictle s, abhot 1% 0kt é‘}h&ed
wi t hout defects in appearance, and the yield increases by | mpr ovenent

i n wor kabi | i t yheThikeepaosivé ependudtisng @na eneansHkaks) e d83ltidis '@ £1 5 aI
tabl et of the present invention has wide applicability and can be used
under varibus aprotibet I bke conelindwnissd amd sspipicattliyig nesdepar sheH! 85 | yeahen

the nol ding pressure in nolding a tablet 25 is increased and when a
bi phenyl typef&pdgy resradesams laamridms refirioy boackisy eglss apaailicdised as
an encapsul at| ngeggl gxllcrllgthenaltﬁcré %lnd ggcésggggugggtlzggg aSréL()en:t:Sapzs%l?aSted
‘with an encapsulating molding material tablet of the present
invention, and other apparatuses. As such electron part
10 apparatuses, there are listed, for example, resin
encapsulation type IC such as DIP (Dual Inline Package), PLCC
(Plastic Leaded Chip Carrier), QFP (Quad Flat Package), SOP
(Small Outline Package), SOJ (Small Outline J-lead package),
TSOP (This Small Outline Package), TQFP (Thin Quad Flat
16 Package) and the like obtained by a semiconductor is fixed
on a lead frame, and the lead portion and the end portion of
an element such as a bonding pad and the like are connected
by wi;:e bonding or bump, then, encapsulation is carried out
by transfermoldingand the like usingan encapsﬁlating molding
20 ma.terial tablet éf the present invention; TCP (Tape Carrier
Package) obtained by lead—bonding_a semiconductor chip oﬁ a
tape carrier and the encapsulating the chip using an
-encapsulating molding material tablet of the present
invention; semiconductor devices carrying a bear chip mounted
26 such as COB (Chip On Board), COG (Chip On Glass) and the like

obtained by connecting a semiconductor chip to a wiring board

or wiring formed in a glass plate by wire bonding, flip dhip
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Since a rel ease agent fed onto the punch surface of a formng hi ne
adheres to a surface pressurized by a punch of an encapsulatiﬂg?- ¥W3ﬁ96
nmaterial tablet, the contact angle to the punch pressurized surface of an
encapsul ating nolding nmaterial tablet increases in proportion to the
anount of release agent fed to the punch surface. In contrast, the

cylindrical f f | at i i ' '

att feEt éh‘:;é‘y b%‘iéﬂa%%ieéo@a%%ﬁga%én%?ﬂﬁgg P R RS e
surface. In the present in ti i i i

abl ot has 5o BB E R A Lo oA A IR A et ARasOTA F o BaSast ¢y

and appearance failure,  of, pcef ly..1.15 . | i
in view of aRvieRtiiedhcEYhT ltdhfiseﬁlég‘%é%cf%tsle%‘glog% |Cﬁcg&nn%th§ %Zlcggg%gétgr%ﬁ/ ZRS

e, B ELEL S e M P Al o1 4 S matac

preferably £ e “contact angl € ratio

of an engapsylating, polding, mLaulatlel b delinedcas,a Labkanel the

contact "a sur y a punch’of "a form ng machi ne

to the contact angle of ibe,cxlinfical swface,ol A aARIWLALNAY o0l di ng

. u a
mat eri al taﬁlgp. contact "ang refers the contact angle of water drop

(4L) to éa@'&g%%feaéfem%t%ﬁ}gée%@&éﬁ%@! digad PRy i abitahired thand can

be .neasure y a genera using a contact angle neter and the |ike.
As the. el ectrgni &ré’%&ha%%{;&@raaéééﬁugﬂﬂg RREEN ¥hbBu At ehemlldienpapsutiated

usi ng an encapsul ating nmolding materral tablet 26 1 February 2006 5 10
tablet of the present invention; BGA (Ball Grid Array), CSP

10 (Chip Size Palckage) , MCP (Multi Chip Package) and the like
obtained by mounting a semiconductor chip on an interposer
substrate having terminals formed for connecting a multi chip
module, mother board, connecting the semiconductor chip and
wiring formed in the interposer substrate by bump or wire

15 bond;Lng, then, encapsulating the side of semiconductor chip
mounting using an encapsullating molding material tablet of
the present iﬂvention. Also in print wiring boards, an
encapsulating molding material of the present invention can
be effectively used.

20 As the méthod of encapsulating an element ﬁsing an
encapsulatingmoldingmaterialtabletofthepresentinvention,
alowpressuretransfermoldingmethodismostgeneral,however,
an injection ﬁolding‘method, compression molding method and
the like may also be used.

25
EXAMPLES

The following examples further illustrate the present
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15 20 25 obtained in the present invention, |isted are el ectroni rt
appar atuses i n which elengnts such as active el enents such asrll'(y\el’pli%y2006
sem conductor chips, transistors, diodes, thyristors and the |ike,
passi veel ements such as condensers, resistors, coils and the |ike are
nmount ed on supporting nenbers such as lead franes, wired tape carriers,

W ring boardsirgleaggorsi Idwon® vef ersmandiibesébke apdtABCEsSaRY 1BAN I ONS
are encapsulated wth an encapsul ating nolding naterial tablet of the

present i nvemtde@araaidrotdelerApanatdsesg M1 SUeh Rheetigon part
apparatuses, there are listed, for exanple, resin encapsulation type IC
such as DI P (Dual 41 Blpawet Pagkageyht ¢EGChipReaglli €ybeassskCirdp iGaREVERY |
QFP (Quad Fl at Package) , SOP (Small CQutline Package) , SQJ (Small Qutline
J-1 ead packagen ¢P8eR (Huivadrmit cQutldhenrRackags)tidddRFb (THi 6f Qaged at
Package) and the |ike obtained by a sem conductor is fixed on a |ead
frane, and t hémkeadapdntriedvyahapahBpeng Rearitr ONK of tradeal srentxsuchoas ,a
bondi ng pad and the |ike are connected by wire bonding or bunp, then,
encapsul ati on0i. 8§ partsedyouweighy ¢f anshiesphehdl ny aype tiheohiketedi agoan
encapsul ating nolding material tablet of the present invention; TCP (Tape
Carrier Packdg§é}nobhédingdabyepesd-oontvageatsefii 3ohduztsrfcémmorpaint ape

carrier and the epcapsulating the chip using an encapsulating nol di ng
materi al tabl @f 88fCERE ppEaBhRe Copfant oh 484l torauta obudedbyduireond ng a

bear chip moupted, such as COB (Chip On Board)., COG (Chip On dass) and
the like obtGRFRUCHY I ﬁé'a i cdrageteame hibs 'd“g)%frﬂné Rk or

W ring folror’redb:i’ nwéaigﬂ?sosf %l 8£gng§(a\ffma5.iy Ogglsggh;\lfk gcgiéjoftening point
of70°C(manufacturedbykutsuiChemicaiCo.,Ltd.,tradename:
MIREX XL-225), 0.2 parts by weight of triphenylphosphine, 88
parts by weight of a spherical fused silica having an average
particle size of 17.5 Pm and a specific surface area of 3.8

15 m?/g, 0.3 parts by weight of antimony trioxide, 0.2 parts by
weight of montanic acid ester (manufactured by Clariant), 0.2
parts by weight of carbon black (manufactured by Mitsubishi
Chemical Co., Ltd., trade name: MA-100) énd 0.5parts by weight
mfY—glycidoxypropyltrimethoxysiiane (epoxysilane coupling

20 agent) were compounded, and roll-kneaded under conditions of
a kneading temperature of 100°C and a kneading time of Sminutes,
obtaining an encapsulating molding material in the fdrm of
sheet having thickness of 2 mm.

Examples 1 to 4, Comparative Examples 1 to 5

26 The resulted encapsulating molding material was cooled,

ground by a hammer mill under normal temperature, then,

encapsulating molding material tablets were produced using
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27 1 February 2006 bonding, soldering and the |Iike and encapsullqtebﬂg§@®6
chips wusing an, encapsulating nolding material tablet of the presen{
i avention; hybrid IC in which sem conductor chips connected to a wiring
board or wiring formed on glass by wire bonding, 5 flip chip bonding,
soldering and the |ike, active elenents such as transistors, diodes,

thyristors anghtheotike BASE AfabiRas FovdiBbeRBOLSnEUSH A WBPNFERSEES] to
resistors, coils and the |ike are encapsul ated using an encapsul ating

nmol di ng materpal RéGH@In@fthbes presenttiaviemians , BHs (Balhe @ dvd¥ ray)
CSP 10 (Chip Size Package), MCP (Multi Chip Package) and the |ike obtained
by nmounting amgeahgéotHuchet ghki pa@n18nmimnt er poser substrate havi ng
termnals formed for connecting a nmulti chip nodule, nother board,
connecting the setiepnddaicai cchdp earchpsmlratnigid notrddngmaberial erghiseds
substrate by bunp or wire 15 bondi ng, then, encapsulating the side of

seni conduét orwahicpndumetetd ay auséonytanpenaapstlot 2 0 ek di figedbhgamaluritabl et
of the present invention. Also in print wiring boards, an encapsul ating
nmol di ng mat er¢ &lamfenidag spriesteitty mmdelitniconatemiabeo EfI@Ctha/Mly, ed 0. 2B As

t he met hod of encapsul ating an el enent using an encapsul ati ng nol di ng

mat eri.al tablsecoids vedarsenrernyveasion, of 2 00Ppr asd ufer tr.disBecomdlsdi ng

met hod is nost general, however, an ngj ection nol di ng nmethod, conpression
nol di ng et hait @nBat RePEERE UFgyC Al &0 B aysal. a 28 EXRANPLES ofthé ST Bk Rofieng

exanples further jllustrate the present 28 ,
For feeding of a release agent solution, the centers of

10 the both punch surfaces of the upper punch 13 and the lower
punch 10 passing whilé rotation together with the turntable
1 were allowed to coincide, as shown in Fig. 5, and a release
agent solution was sprayed at 0.2 MPa from a spraying portion
of a release agent spraying apparatus 23 placed on the center
15 line of both punch surfaces and at about the center point from
both punch surfaces, atawidthof ¢20 mm for each punch surface.
Encapsulating molding material tablets of Examples 1 to
4 and Comparative Examples 1 to 4 were produced, changing the
kind of a release agent solution, the thickness of a release
20 agent layer and the frequency of feeding of a release agent
solution (once per five revolutions (shots) in Examples 1 to
3 and Comparative Examples 2,3, one per three revolutions in
Example 4, and once per one revolution in Comparative Examples
1 and 4). Further, without using a release agent solution,

26 an encapsulating molding material tablet of Comparative
Example 5 was produced. The thicknessofa releaée agent layer

onthe punch surfacewas measuredas describedbelow, supposing
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1 February 2006 5 10 15 20 25 invention, but do not limt the ;‘ﬁ of tge
i nvention. Preparation of encapsul ati ng nol ding nateri al E P @%ﬁoo
wei ght of a bi phenyl type epoxy resin having an epoxy eqU|vaIent of 196
and a nelting point of 106C (manufactured by Japan Epoxy Resin K K., trade
nanme: YX-4000H), 0.8 parts by weight of a bisphenol A type brom nated epoxy

h f,.375, f 0C and
L?ih”neaﬁbﬂ?e%?sﬁ?gﬁé ﬁfgég%‘nﬁ%%?gﬂmdlrbf g %Lgﬁﬁfe%ra blduse § co

oot o vt no B1ARET ER g e Pﬁfep%ﬁﬂﬁfaﬁ?u aerﬂi“ byBhicheRi tanenrhar oo,
T hhenyl Phood nﬁg?ea%%hg%gﬁ ég%%%@m ht %%Déggz%ﬁg h%&%&? 81 fEathdi ng

trlphenylphosphlne
af average pQEEE%&% T 2he hélé”s?}%fg)%Bg%é &‘%;Zesg%%%e%QE?gch%feg

n2/ g, 3 parts ht of "antinon

nont anl c grid est %T&r , parts.b of
carbon bl ack (rra actureda%f l\ﬂdesab%l S dtaﬂta#leé:aﬂu@- , (Eté.ﬂ,wtfgzg nane:
MA-100) and Oy &) pgrigs by melght of y- gl yci doxypr opyl tri met hoxysi | ane

(epoxysi |l ane coupling agent) were conmpounded, and-roll-kneaded under
condi tions of (yRek8EAJING PRIRRNASULBe Ofe NG 3RENT 58?6@&89 éﬂ\a@nefpér

m nutes , obtaining an encapsul ating nolding material in the form of
sheet havi ng éié ohiests, of r2pF8setamhesvdltfedra €0OPsY & M8 RARIEHE to
5

inareleaseagentsolution, andArepresents the punchdiameter
10, (mm). K. L can be obtained from the following formulae.

K (D x (A/2)2 x ® x B/(C x M)/E)/F

L (G/H)/(I/J + G/BH)

Here, A represents the punch diameter (mm) , B represents
the number of punchperone roundof turntable (33), Crepresents
15 the length of rotation circumference (640 mm x 7, at the center
of punch), D represents the spray amount of a release agent
solution (ml/min) ,'Erepresents revolution (rpm), Frepresehts
the total punch number sprayed per one round of turntable (33
x 2 (upper and lower) ), Grepresents the amount (partsbyweight)
20 ofareleaseagent, Hrepresents thedensity (g/ml) of arelease
agent, I represent the amount of a solvent (parts by weight),
.J represents the density (g/ml) of a solvent, and M represents
the spray diameter (20 mm) of a release agent solution to the
plane 27 containing the punch surfaces of the lowér punch 10

26 and the upper punch 13.
The encapsulatingmoldingmaterial tablets in the examples

and the comparative exampleswereevaluatedasdescribedbelow.
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The resul ted encapsul ati ng nol ding material was cool ed, groun a r
m |l under normal tenperature, then, encapsul ating nol di ng nafggﬁgwa%ng
tabl ets were produced using 29 1 February 2006 5 10 15 20 25 the rotary
type tablet form ng machine 30 shown in Figs 1 to 2. Regarding the size of
the tablets, the dianmeter was 13 nmm and the height was 15 nm The
producti on of &Reapyalamitrignriedivig sratey isHowmhlretImbM@s) conducted at a
roomtenperature of 20C, at a feeding anmount of an encapsul ati ng nol di ng
mat erial of 100 kg/hr, for 0.08 seconds under a pre-pressure of 200 MPa
and for 0.08 seconds at a main-pressure of 600 MPa, at a revolution of
15/ m nute. For feeding of a rel ease agent solution, the centers of the
bot h punch surfaces of the upper punch 13 and the | ower punch 10 passing
while rotation together with-the turntable 1 were allowed to coincide, as
shown in Fig. 5, and a release agent solution was sprayed at 0.2 MPa from
a spraying portion of a release agent spraying apparatus 23 placed on the
center line of both punch surfaces and at about the center point from
bot h punch surfaces, at a wdth of X20 nm for each punch surface.

Encapsul ating nolding material tablets of Exanples 1 to 4 and Conparative
Exanples 1 to 4 were produced, changing the kind of a rel ease agent
solution, the thickness of a release agent |ayer and the frequency of
feeding of a rel ease agent.
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golution (once per five revolutions (shots) in Exanples 1 to QE?yﬁm. 006
| e 4, ar?’dzonce

Conpar ati ve Exanpl es-2,3, one per three revolutions in Exanp

per one revolution in Conparative Exanples 1 and 4) . Further, wthout

using a rel ease agent solution, an encapsulating nolding material tablet

of Conparative Exanple 5 was produced.' The thickness of a rel ease agent
on the punch surface was neasured as descri bed bel ow, supposing 30 1

| ayer
February 2006 a spray surface generating in rotation of a turntable, on a
a rel ease

pl ane 27 containing the punch surface, and hypot hesi zi ng t hat
area ratio of the

agent solution is fed to the punch surface, at this _
ickness of rel ease agent

whol e spray area to e reth—sur-f-ae :
layer (m = (K x L)/{@A]2)2 x [?t)|x{ 1p6%(vherjein, K represents the rel ease
agent sol ution anourts ges| ohe [p@nthia pregentfs the volunme ratio of a
rel ease agent in a. efpsez ageat | sjed tgor,oenﬂﬁrepresents t he punch
di aneter 10, (nm . R | Lfcan Be obtlai egl firomthe following fornmulae. K-=
(Dx (A2) 2 x it xBTOxvWrrErH—ft—ddH—4 (1/J + GH Here, A
represents the punch dipneter (gm| @@p es¢ntg the nunber of punch per
one round.of turntal 33)?'.,% Engpi(egerts| 15 jHe length of rotation
circunference (640 X ift g &t .Stﬁeo‘cetgl @ pg¢h) , D represents the
spray anmount of a rglegse é%en.ﬁ'solu iA m/[{mfp) , E represents
revolution (rpm , FrepreSents—ihe al | puhch| nunber sprayed per one
round of turntable 1531 p %é(u pel angl kower)) ,[G represents the anmount
(parts by weight) 2P8 | <3 r&l ease gpent = H 6epgesents the density (g/m) of
a rel ease agent, | E r ¢selt t%e awﬁjng df ~a &of vent (parts by weight) |,
&) . -
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J represents the density (g/m) of a solvent, and Mrepresents the spra
dianeter (20 mm) of a release agent solution to the plane 27 ddirbgrany AgP6

t he punch surfaces of the l'ower punch 10 25 and the upper punch 13 The
encapsul ating nol ding material tablets in the exanples and the conparative
exanpl es were eval uated as describedbel ow. 31 1 February 2006 The

eval uation results are shown in Table 1. 32 1 February 2006 1
February 2006 <Ev%luat|on > (1) Adhesion of encapsul ati ngnol di ng
material to pORCA-YGFRCe™ unch surface of a tablet forning machine

whi ch adnest o 108< es%?aaf a%ﬂa%%??%a %s‘ﬁ%%ﬁgoida?ﬁrﬁ%re%ae“a@%aﬁcf%%@?ﬁacsi ‘ot

time. (2 b

ESE é&ﬁﬁ??&:@ﬁ%iﬁm ﬁ%“ T A Farre Bl A Ao dasel parbi

observation of,the iQn ~20,8n S bg ng. 0] éngh tgﬁ g tgtthe
saipf"pdhe 8RR ERE0L AL D9 A R IOLAL FLhBer

punch surfaceogsgcrl Vi SUarry -6 se Ing or

Stai 1 bel VoL 8y Dfesd 55 G Und Gl SPSF: ALFRb 1954 Mgggglaa OSE- £2) -

and ot hers
' for the first time.

(2) Appearance of encapsulating molding material tablet
The appearance of anencapsulatingmoldingmaterial tablet
producedbeforeobservationof theadhesionof anencapsulating
10 molding material to the punch surface described in (1) was
visually observed, and swelling or stain believed to be a
residue of release agent was judged as poor (#), and others
were judged as good (0). |
(3) Adhesion
16 The encapsulating molding ﬁaterial tablet used for the
above-mentioned appearance evaluation of (2) was used and
molded by a transfer molding machine under conditions of a
mold temperature of 180°C, a molding'pressure of 6.9 MPa and
a hardening time of 90 seconds and post-hardened at 180°C for
20 5 hours to produce DIP16 pin package onto which a silicone
chipof 8mmx 10mmx 0.4mmwas adheredusing 0.3 mmg (thickness:
20 pm) of a temporal tacking agent (Lock Tight), then, peeled.
toward cross direction under a head speed of 30 mm/min, and
the strength (peel strength: N/m) was measured.
26 (4) Contact angle ratio
Using the encapsulating molding material tablet on which

the above-mentioned appearance evaluation of (2) had been
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were judged as good (0). (3) Adhesion The encapsul ating nol din nﬁterlal
tabl et used for the above-nentioned appearance eval uati on of P

and nol ded by a transfer nolding machi ne under conditions of a nold
tenperature of 180C, a nolding pressure of 6.9 MPa and a hardening tine of
90 seconds and post-hardened at 180C for 20 5 hours to produce DI P16 pin
package onto which a silicone chip of 8 mmx 10 nrn x 0 .4 mm was adhered
us ing 0 .3 mg %thlckness a tenporal tacking agent (Lock Ti ght)
, then, peelelaer %EEPGIC$%§§UHPW@EF|BE GRIEFCH ARAYC SPREICHIRBLRHAIAY n® " and

t he strength (peel strengt was neasured. 25 Contact angle ratio
Usi ng theeym%®%ﬁ?§F@H@lﬁﬂ?ﬁﬁﬁn%ﬁﬁéﬁ?ﬂt¥%%F@P”&?4ﬁ#Q9@ yﬁgowa aimen

above-nmenti oned appearance eval uati on_ of had been 34 February. 2006 5
1015 20 25 pAFORREAL eeat SHE OO L Briatt | ARG SHD & AR T o

contact angle peter FACE nuf actured by Kyowa Kainmen Kagaku K
K. according ®b WS 35879 ?§§tgH§EBSE of wettability of substrate glass

of & TornPhg moeAE S oF e R i%fngtt“eﬁﬁnﬁa ”“fees%afré{ae TR LS
measur ed.  As Shown}'} q{ag fornglar‘}g‘ r’es hzee%n%% ﬁ%t%.%g})%oeicgﬁbch of

afmmngmﬁl
material tablet was measured. As shown in Fig. 4 (a), the

pressurized surface 25 by a punch of a forming machiﬁe of the
encapsulating molding material tablet 21 was placed

10 horizontally, and a thre water drop of 4 UL was placed on the
center thereof, and the contact angle was measured.

Next, the contact angle on the cylindrical surface of the
encapsulating molding material tablet 21 was measured. As
shown in Fig. 4 (b), the cylindrical surface 26 of the

15  encapsulating molding material tablet 21 was placed
horizontally, a pure water drop of 4 ML was placed tenderly
on the uppermost part at the center of horizontal direction,
and the contact angle was measured by the shape of a water
drop formed on the vertical surface including the uppermost

20 part of the cylindrical surface 26.

The measured value of the contact angle on thé pressurized
surface by a punch of a forming machine of the encapsulating
molding material tablet was divided by the measured value of
the contact angle on the cylindrical surface of the

26  encapsulating molding material tablet, to give the contact
angle ratio of the encapsulating molding material tablet.

In Comparative Example 5 in which a release agent solution
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encapsul ating nolding material tablet 21 was placed horizontall and

pure water drop of 4 L was placed on the center thereof, and ﬂﬁ@bE%WM
angl e was neasured. Next, the contact angle on the cylindrical surface of
the encapsulating nolding material tablet 21 was neasured. As shown in
Fig. 4 (b), the cylindrical surface 26 of the encapsulating nolding
material tablet 21 was placed horizontally, a pure water drop of 4.4L was

) acedt ender Ly 00 40 APRRETIS oLl Al e SOOLE o0 L1ORI AN ALy e

direction, a tact sured by

drop formed onhe, vertical s syLl age el udi ng,the; waner dpsty. parfcfoLhe

cylindrical surtace neasuréd value 0 e ‘contact angl e on

pressuri zed ggrg?p%%(s%agg%?@ PQ%QBLQ% r@xﬁ'&li@?:‘{g{g"@en Q{hé ne. & ?Cﬂcgesii%ﬂ%é ng

nol ding materral "ta I vide he neasu val'ue o act

angl e on the exliadsical, sunlane oh e encapaylal bag. poLbag.aardAlg

tablet, to give contact angle ratio of the encapsulating

material tzabl xﬁét%rlél Cegpgfé@gb}{gcl%xaﬁ%scé :;g d‘é’{%@g%{%ﬁgbggzjn?%%‘%.aggﬂt

solution 35 1 February 20 _ 15 i's not h surface of a
tabl et form ngopBeRhPeve E@{%%ﬁllrés@%_@rﬁih%i@ﬁﬁm’é enidtkaRdsht B piLd he

thickness of a release agent layer is smaller than the range defined in
the present igyentilaperatheseenit rafgerasidal h R PF 8t 88t iMRle@fiid)n t 0

the punch surface is remarkably poor. In Conparative Exanples 2 a'nd 3 in
whi ch the thigke¢secefwss FolAdsHh decrease of adhesion of an encapsulating
molding material to the punch surface, however, the poor
10 appearance (stain) of the encapsulating molding material
tablet occurs.

In contrast, in any of Examples 1 to 4, poor appearance
of the encapsulating molding material tablet did not occur,
and the adhesion of an encapsulating molding material to the

16 punch surface of a tablet forming machine could be decreased.
In particular, it was found that also adhesion is excellent

in Examples 1, 2 and 4 .in which the thickness of a release

agent layer is 0.01 um to 0.02 Mm on the punch surface.

20 INDUSTRIAL APPLICABILITY
In the method of producing an encapsulating molding
material tablet according to the present invention, adhesion
of an encapsulating molding material to the punch surface in
tablet molding can be decreased without generating poor
26 appearance, and if én element is encapsulated using an
encapsulating molding material tablet produced by this

production method, an electron part apparatus excellent in
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agent layer is over the range defined in the present invention, n efiect
was found on decrease of adhesion of an encapsul ating m)lding1 Blapsg0
the punch surface, however, the poor appearance (stain) of the

encapsul ating nolding material tablet occurs. In contrast, in any of
Exanples 1 to 4, poor appearance of the encapsulating nolding materi al

tabl et did not occur, and the adhesion of an encapsul ati ng nol di ng
material to theelmabﬁm1&yré@ﬁ&xﬁbb@a&@@ﬁettﬁ@f@YBBerﬁg%E 08 e B8 110
decreased. In particular, it was found that al so adhesion is &xcell %P in
Exanpl es 1, 2 aadldrige.which the thickness of a release agent |layer is
0.01 mto 0.02 mon the punch surface. 20 | NDUSTRI AL APPLI CABILITY In the
met hod of producing an encapsul ating nolding material tablet according to
t he present invention, adhesion of an encapsulating nolding material to

t he punch surface in tablet nolding can be decreased w thout generating
poor 25 appearance, and if an elenent is encapsul ated using an

encapsul ating nolding material tablet produced by this production nethod,
an el ectron part apparatus excellent in 36 1 February 2006 reliability can
be obtained, therefore, its industrial value is large. 37 1 February 2006
CLAIMS 1. A nethod of producing an encapsulating nolding material 5 tabl et
conprising: feeding an encapsulating nodling material to a form ng netal
die and conpression-formng the material by :
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upper and | ower punches, wherein a rel ease agent |ayer having a_thickness
greater than 0.001 pmand less than 0.07 pmis provided on ale Y 2006
surface of at |east one of the upper and | ower punches with an
encapsul ating nolding material, for conpression formng. 2. The method of
produci ng an encapsul ating nolding material tablet according to daiml,
wherein the rel ease agent 15 contains at | east one of fluorine-based
rel ease agents and silicone-based rel ease agents. 3. The nethod of
produci ng an encapsul ating nolding material tablet according to daim 2,
wherei n thecfAeg i ne-based 20 rel ease agent is at | east one of
per fl uoroal kyl -contai ning polyners and pol ytetrafl uoroethylene. 4. The
met hod of producing an encapsul ating nolding material tablet according to
Claim 2, wherein the silicone-based 25 rel ease agent is carboxyl
group-nodi fi ed di net hyl pol ysil oxane. 5. The nethod of producing an
encapsul atilhg nt dneghodt erfi apr38udifgbanaren Q06,1 a0 ﬁg@gggbngnétt%ﬂrm
one of Claing.l to 4, wherein a release agent dissolved in a sodlvent 1Is
fed to tHe &fct COURFi§dBIsf fardiighernamhqapmerl aiuimehesodd ihgamaterial
encapsul at i |  afjiat rayj el e ent.layer. 5 6. The
ot hod of  praduc, rT e dReSEL Mg nl CheeBe e RS Fn e G e B s g b
C aim5, whansm arkk lsptererpuricdeesno  flammebility. 10 7. An encapsul ati ng
nmol di ng material_.t abl.et grod ced bég%B% producti on net hod according to any
n

one of Cainms 1TE% T8 & AheERAESs VSR IRE & i BhickBees BaeRSgTa
cont act than 0.001 pm and less than 0.07 um is provided on a contact

10 surface of at least one of the upper and lower punches with an

encapsulating molding material, for compression forming.

2. The method of producing an encapéulating molding material
tablet according to Claim 1, wherein the releasge agent
15 contains at least one of fluorine-based release agents and

gilicone-based release agents.

3. The method of producing an encapsulating molding material
tablet according to Claim 2, wherein the fluorine-based
20 release agent is at least one of perfluoroalkyl-containing

polymers and polytetrafluoroethylene.

4, The method of producing an encapsulating molding material
tablet according to Claim 2, wherein the silicone-basged

25 release agent is carboxyl group-modified dimethylpolysiloxane.

5. The method of producing an encapsulating molding material
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angle ratio of at least 1.15 and less than 1.35. 15 9. An el ectron part
apgaratus equi pped with an el enent encapsul ated using the ené%@%ﬁWﬁY?ﬂ@5
nol ding material tablet according to Gaim?7 or 8 20 10. The nethod of
produci ng an encapsul ating nolding material tablet according to daiml,
wherein the encapsulating nolding material tablet has a contact angle
ratio of greater than 1.15 and less than 1.35. 25 11. The encapsul ati ng
nol ding material tablet according to Claim7, wherein the contact angle
ratio is greater than 1.15 and less than 1.35. 39 1 February 2006 12. The

encapsul at i tegpTed digttdwdid akd ahhet Qe OrH Ng1EPnsC i M/, 490%%féﬂg: 2
(A) a thernosetting resin, (B) a hardener and (C) an inorganic fiTTer.
13. The encep:eAsr i agemsl dihesodvedi dn tablsefl vantorik ndetio toll ahm &ontact

i sina: ' ' n i norganic
]?Iolrrlptl;,‘:‘ Sl Zg'sdffa& ther TRREL A0 T §34M1 Bl ap&nacrtgeesnevrvitﬁngn( ce?ncaapssllul¢att(‘:13.ntg;
molding material, to provide a release agent layer.

6. The method of producing an encapsulating molding material
tablet according to Claim 5, wherein the solvent has no

flammability.

10 7. An encapsulating molding material tablet produced by the

production method according to any one of Claime 1 to 6.

8. An encapsulating molding material tablet having a contact
angle ratio of at least 1.15 and less than 1.35.
15

9. An electron part apparatus equipped with an element
encapsulated using the encapsulating molding material tablet

according to Claim 7 or 8.

20 10. The method of producing an encapsulating molding material
tablet according to Claim 1, wherein the encapsulating molding
material tablet has a contact angle ratio of greater than 1.15

and legs than 1.35.

25 11. The encapsulating molding material tablet according to
Claim 7, wherein the contact angle ratio is greater than 1.15
and less than 1.35.
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1 February 2006

12. The encapsulating molding material tablet according to
Claim 7, comprising: (A) a thermogetting resin, (B) a hardener

and (C) an inorganic filler.

13. The encapsulating molding material tablet according to
Claim 8, comprising: (A) a thermosetting resin, (B) a hardener

and (C) an inorganic filler.
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