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10
Field of the Invention
The present invention relates to an encapsulating molding
material tablet, a method of producing the same and an

electronic part apparatus equipped with an element

. 16 encapsulatedusingthe encapsulatingmoldingmaterial tablet.

Background Technology
Coﬂventionally, 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 substrate easy. In the field of this
element encapsulation, encapsulation with a resin is mainly
used from the standpoints of produdtivity, cost and the like
25 and encapsulating molding materials using thermo-setting
resins are widely used. Particularly, encapsulationmethods

such as transfer molding using an encapsulating molding
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lul *@&0002* 1 February 2006 5 10 15 20 25 material in the form of powder,
and the like are excellent in econony and productivity, and bBettudry 2086
suitable for mass production. Encapsulating nolding materials in the form
of powder are often tablet-formed into a cylindrical encapsul ating nol di ng
material tablet of weight and dinmension corresponding to the requirenents

by clients. | hAeansulaling. an,8l S0b.ele,an SLeGhoNG PaLt 290303LUS

usi ng an encapsul ating nol nat eri tabl'et, reduction eneration of

ing an encaptuilary g ifat &' &l | |
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material tabl %rcjcﬁjctfiquﬂi rgﬂcag@%fa*anfgﬁ@gpeqn@rﬁﬁ%gggahe mr{g%gﬁ% egl et

tends to be i'ncreased. However, when t orm'ng pressure-in

tabl et incregrasie AR QNG atd it {0 S0 MBL £5 1 2 Icgﬁ%b%‘iégfﬂeres to the

punch surface”of a tablet form ng machine. Wien a b enyl type epoxy

resin excebl erdndapshafltaWer A6 KaL 8§ ind @GR L8pYUEE®H AR ABheNGAP YR 5PN
nol ding material, "an encapsulating nolding nmaterial eaSily adheres to the

punch surface dorrespreldivg afo the: Iryqingemnesswe éniéetging a tablet.
When an encapsulating nolding material is partially adhered to the punch
surface of a tabl gh eheupisng atheRy acel bhene ocdcanedeatrphiklwaroépps pduasi on

of an encapsul ating nolding material tablet of which surface is partially
m ssed. | n gemaliab @mencapsulating molding material tablet, reduction in
generation of voids inside is required for improving its
10 molding property and reflow crack resistance. Therefore,
high density of an encapsulating molding 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
156 increases, an encapsulating molding material easily adheres
to the punch surface of a tablet forming machine. When a
biphenyl type epoxy resinexcellent inreflowcrack resistance
is used as an encapsulatingmoldingmaterial, an encapsulating
molding material easily adheres to the punch surface
20 irrespectiveoffheformingpressureinformingatablet. When
an encapsulatingmoldingmaterial is partially adhered to the
punch surface of a tablet forming machine, there occurs a
pfoblem of producfion of an encapsulating molding material
tablet of which surface is partially missed. 1In generation
25 of such adhesion, a tablet forming machine is stopped, the

punch surface is manually cleaned to remove the adhered

substance, leading to remarkable decrease in productivity.
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of such adhesion, a tablet form ng machine is stopped, the punch sur
is manual |y cleaned to renove the adhered substance, |eadingl Fébrug&y@0Bebl e
decrease in productivity. 2 1 February 2006 10 15 20 25 As a net hod of

reventing adhesion of an encapsulating nolding material to the punch
Surface 019 a tablet formng machine, a rel ease a?ent_ has beﬁ_n tri Fd E:Iionge
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i mproved. Fhe hpweset, ikBvenlyom has beer: aacom¥dshed En yhew of - such,
cgﬁditions, ang an obj ect thgreof is to provide a nethog o% prodﬂ%ﬁﬁa an
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encapsul ating nolding material to the punch surface of a tablFet formng

machi ne can béndedmeddodant eneaniog ats 1 ooh & PYs saLANIA]s d 28LEE rpé[.\p;[iﬁj&ed
by this method, and an electronic part apparatus equi pped with an el enent
encapsul at ed 8BPAGILAI thinkapsal e itie pointimgurdteri aip-4at eto- 1SIIMMARY OF

THE INVENTICNhave been suggested, however, there are problems regarding
10 the reliability of an encapsulating molding material such as
poorappearanceofstainobservedontheappearanceofatablet,
lowering in reflow resistance, and the like though adhesion
is partially improved.

The present invention has been accomplished in view of
15 such conditions, and an object thereof is to provide a method
ofproducinganencapsulatingmoldingmaterialtabletbywhich
adhesion of an encapsulating molding material to the punch

éurface of a tablef forming machine can be reduced, an
encapsulatingmoldingmaterialtabletproducedbythismethod,
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



The present inventors have intensively studied to solve the
above-nentioned problens, and carried out various investigati BéguayQD0as
heati ng of an encapsulating nolding 3 1 February 2006 5 10 15 20 materi al
in formng a tablet, cooling of a punch of a tablet form ng machine,
formati on of a rel ease agent |ayer on the. punch surface, and the like. Asa

I't, th ] . h f t hat, t.h - ti j ect
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conpl etion of the present’ invention. Nanme TAVENt i on 1él at es

to the fol | owinge {%@r&aé-ué _rs%to%dm%_t%%%cwg 4 ﬁaﬁaezug%}tgggged

nol di ng mat eri al et conprising: feeding an encapsulating no
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upper and | ower punches, wherein arel ease agent | ayer Ing a thickness

greater than:0tR0buRcishit£58e biFant b Ddt FolrfhiRHAVA deth OO sangohtathase

surface of at |east one of the upper and | ower punches with "an :
encapsul ati ngagelwlidigs gEiivedd aln 4 ofo LIt egsdroN {0518 Pt ormindhgnmet hod of

produci ng an encapsul ating nolding material tablet according to daiml,
wherein the realeasmlagenig ewlding mated edstfahec Oftlid wWbovne-hesedoneliease
agents and tablet forminéxnachine, leading'ﬁo completion of the present
10 invention.
Namely, the present invention rglates to the following
matters.
1. A method of producing an encapsulating molaing material
tablet comprising: feeding an encapsulating molding mater.ial
15 +to a forming metal die and compression-forming the material
by uppef and lower punches,
wherein a release agent lgyer having a thickness greater
than 0.001 Pm and less than 0.07 Um is provided on a contact
surface of at least one of the upper and lower punches with
20 an encapsulating molding material, for compression forming.
2. Themethod of producing an encapsulatingmolding material
tablet accordingtoClaiml, wherein the release agent contains
at least one of fluorine-based release agents and
silicone-based release agents.
25 3. Themethod of producing an encapsulatingmolding material

tabletaccordingtoClaim2, wherein the fluorine~-basedrelease

agent is at least one of perfluoroalkyl-containing polymers



silicone-based rel ease agents. 25 3. The nethod of producing an

encapsul ating nol ding material tablet according to C airn2, wapFehrdary 2006

t hefl uori ne- based rel ease agent is at |east one of

perfl uoroal kyl -contai ning polyners 4 1 February 2006 5 10 15 20 and

pol ytetrafl uoroethyl ene 4. The nmet hod of producing an encapsul ati ng nol di ng
material tablet according to Claim2, wherein the silicone-based rel ease

agent is carb@R¢ PorlaetRed P hiErIRA pol ysi | oxane. 5. The nethod of
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EXPLANATI ON OF DRA Fig. 1is a V|eM/shomnng a process of producing an
of the upper and lower punches with an encapsulating molding
material, to provide a release agent layer.

10 6. Themethod of producing an encapsulatingmoldingmaterial
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. Anencapsulatingmoldingmaterial tablet having a contact
angle ratio of at 'least 1.15 and less than 1.35.

9. An electron part apparatus equip_ped with an element

encapsulated using the encapsulatingmolding material tablet

according to Claim 7 or 8.

20
BRIEF EXPLANATION OF DRAWINGS
Fig. 1 is a view showing a process of producing an
encapsulatingmoldingmaterial tablet using the top schematic
view of a rotary type tablet forming machine 30.
25 Fig. 2 is a view showing a process of producing an

encapsulatingmoldingmaterial tabletusingthe side expansion

view of a rotary type tablet forming machine 30.



encapsul ating nolding material tablet using the top schematic view of a
rotary type tablet formng machine 30. 25 Fig. 2 is a view shbRebrgary 2006
process of producing an encapsulating nolding material tablet using the
side expansion view of a rotary type tablet form ng machine 30. 5 1
February 2006 5 10 Fig. 3 is an enlarged | ongitudinal sectional viewin a

di e9 i ing, ( | at j | di ng, erial. Fig. 4.is, h i
Vi ow Show ng & merhBd 91 mEaR U I BTRel CHR e Lol $2OF PR brESBE A Bt fng
| di terigl tablet. Fig. 5. i i t.h dition of
ol g T o Bt 3B Sl oS ks Aol NG LG ol don of
turntable 1 and di e a?_i%f a rlgt ag‘\_(.;t;y\/p{avgastﬁo%ilj o%mmngg_rorgch ne 30u .
DESCRI PTI ON OF MA 5 8r Y ‘f)rf‘_e 28 peeh_etratl 1 por? : r’r% ery Ifje%%! ng
and dealing SLation, 5. PLEFS WA 2106302100 13 £ DARDEL L secARsUl At i ng
nol di ng materi-a B5%e 0e 9. di'e " Tower punc f. owering gui de
12: dealing jack pig: diper R’,-Et%%h_sh%vdvﬁngléﬁé LohbidP8n dBPspPEfiRGeSE 40!
release agent.solution using partial sectional views of a

turntable 1 and adie 9 of a rotary type tablet forming machine

30.

10 DESCRIPTION OF MARKS
1: turntable
2: penetration port
3: material feeding and dealing station
5: pressurizing station
15 6: hopper
7: encapsulating molding material
8: feed shoe
9: die
10: lower punch
20 11: lowering guide
12: dealing jack
13: upper punch
l4a, 1l4b: rail
15a, 15b: pre-press roll
25 l6a, 16b: holder
17: supporting stand

18a, 18b: main-press roll



25 16a, 16b: hol der 17: supporting stand 18a, 18b: main-press roll 6 1
February 2006 5 10 15 20 25 19: load cell 20: extrusion roll| DPHebruary 2006
encapsul ating nolding material tablet 22: takeoff guide 23: rel ease agent
sprayi ng apparatus 24: release agent |layer 25: conpressed surface by
form ng ngghlnelpunch 26: cylindrical surface 27: plane including punch

. release agent solution 30: rotary type tablet form ng nachine
PREFERABLE EVBODIIVENES 40 BARRYI NG OUT THE INVE%?ICN The encapsu?ating
nmol ding material used in the rﬁiﬁﬂt invention is one which is used in
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g material, containing a thernosetting:
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nol di ng material =5
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25

property, esio rtarticle, and the like. As the

24: release'agent layer

25: compressed surface by forming machine punch
26: cylindrical surface .

27: plane including punch surface

28: release agent solution

30: rotary type tablet forming machine

PREFERABLE EMBODIMENTS FOR CARRYING OUT THE INVENTION

- The encapsulating molding material used in the present
invention is one.which is used in general as an encapsulating
moldihg material, containing a thermosetting resin such as
anepoxyresin, cyanateesterresinandthelike, andahardener,
aninorganicfillerandthelikewithoutspecificlimitation,
and which may also contain a thermoplastic resin.

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
molding materials can be used without specific restriction,
and there are listed, for example, those obtained by

epoxidizing novolak resins obtained by condensing or



resin, those generally used in encapsul ati ng epoxy resin nolding materials
ctan be used w thout specific restriction, and there are |i stieBebray 2006
exanpl e, those obtained by epoxidi zi ng novol ak resins obtai ned by
condensing or '7 1 February 2006 5 10 15 20 25 co-condensi ng phenol s such
as phenol, cresol, xylenol, resorcinol, catechol, bisphenol A bisphenol F
and the |like and/aor naphthols such as a-naphthql, (3-naphthql,

di hydr oxynapRPREPBAENEAGS: RESHKE Wi éﬁhﬁ%ﬁﬁ@ h&RSRP an ¥ ety de group

Sl 1 cy1 al dengBaRRaRPRe [P RECHPY  (HboBHeRBhCE GF oA SRl e Ca ANyt e
novol ak. 1 ypesnEnBRy "PRETHE> PRyt YRRy e Re N ey
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t hose obt ai né y“ eépo ing adducts or y-adduct's e
di cycl opent aghggh p ; I, Gy | ter, 1t r€sHAS ai ned
by reactioﬁ80?5pgﬁﬁ}gggpgeégﬁﬁgz%g%%ﬁ%ggbﬁ%ﬁ%ﬁ%ﬁ%%ﬁﬁé, dlégpegggdlpg%d t he

like with epighigLopydilice 9by Cddyd AR Ne dMRE VROX Wy iR 1Sy Gl &l ieth HY
reaction of polyam'es such as di am nodi phenyrnet hane, isocyanuric acid and

the like witpnegpi clveniehy ey ba epokiyers sy ©bpaopan 13mes Epasyolaki ipe
napht hal ene type epoxy resins having a naphthal ene ring, |inear
epoxyresins; aralkyl typeepoxyresinsobtainedbyepoxidizing
10 bisphenol A, bisphenol F, bisphenol S, diglycidyl ethers such
asalkyl—substitutedortursubstituteébiphenolandthélike,
stilbene type diglycidyl ether, phenol * aralkyl resins,
naphthol * aralkyl resins; those obtained by epoxidizing
adducts or poly-adducts of phenols with dicyclopentapunchne
15 or terpenes; glycidyl ester type epoxy resins obtained by
reaction of poly-basic acids such as phthalic acid, dimer acid
and the liké 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 resinshavinganaphthalenering, 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 or
25 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



aliphayhc epgxy resins obtained by oxidizing an olefin bond wth a
per-acid such as peracetic acid and the like, alicyclic epoXyFebasrn20athd
the like, and these may be used singly or in combination of ¥mo or nore.
O them biphenyl type epoxy resins, stilbene type epoxy resins and sulfur
atom contai ning epoxy resins are preferable fromthe standpoint of refl ow

8 1 February 2006 5 10 15 20 25 resi stance, novola i are
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encapsulatlnﬁ BB I's one generally used in an encapsul ating

mol di ng. Tt el ia:g‘kﬁrgggihgl 00k RN LHEULAREY HERS! kyaedpatd samamapoxy

resin erabl e are phenol resins, am ne conpounds and acid

anhydri des, and-Lrom the shaRdROLRL@hEIher 84 nelaabiddstivstarhenald resi n
are nore pre?era%%e, angr§r0n1th§ s?a%gpoint of adhesffhé am ne conpouids

are nore prefergbhe. phbstedyasatle phenglreresiabiar ehafontexaapt eonaovdl ak
type phenol reélng %bt%ineﬁ by condens?ng or co-condensingaﬁﬁenols such

as phenol, cggsgk, ep8sYr eeBahs Gat echakinkidsphenol A,  bisphenol F,
phenyl phenol , anlnophenol and the |ike and/or
The hardener used in an encapsulating molding material
10 is one generally used in an encapsulating molding material
and is not pérticularly restricted, and when an epoxy resin
is used, preferable are phenol resins, amine compounds and
acidanhydrides,andfromthestandpointofstoragestability,
phenol resins are more preferable, and from the standpoint
15 of adhesion, amine compounds are more preferable.
Listed as the phenol resin are, for example, novolak type
phenolresinsobtainedknrcondensingcn:co—condensingphenols
such as phenol, cresol, resorcinol, catechol, bisphenol A,
bisphenol F, phenylphenol, aminophenol and the like and/or
20 naphfhols such as @-naphthol, B-naphthol,
dihydroxynaphthalene and the like with compounds having an
aldehyde group such as formaldehyde, benzaldehyde,
salicylaldehyde and the like in the presence of an acidic
catalyst; aralkyl type phenol resins such as phenol * aralkyl
25 resins,naphthol'aralkylresinsandthelikesynthesizedfrom

phenols and/or naphthols and dimethoxy p-xylene;

cyclopentapunchne type phenol resins such as



napht hol s such as a-napht hol, (3-naphthol, dihydroxynaphthal ene and the
Fike with conpounds having an al dehyde group such as fornal dehebiary 2006
benzal dehyde, salicylaldehyde and the like in the presence of an acidic
gatalyst; aral kyl type phenol resins such as phenol ' aral kyl resins,
napht hol 'aral kylresins and the |ike synthesized from phenols and/or
napht hol s and di net hoxy p-xyl ene; ¥F|O pent apunchne type phenol. resins

such as 9 1 Féﬁﬂ@ﬁﬁ?tEQGBCQHfOtYQQZQ ?Qoéy@Fﬁﬁéﬁ@aﬁﬁﬁﬂﬁﬁb tRARN Piehol

novol ak resins ht hol novol ak resins and the |ike synthesized from
phenol s and/proﬁagh¥ﬁ§4§saﬁﬁﬁcﬁhﬂ &ﬁéﬁtéﬁﬁﬁéﬁﬁézﬁg EBBBIQ%%?? St OT

t er pene-nodi fi ed phenol resins and the | se may _be used singly
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of reflow r t d har d
[ ns. pr ef GFERFBT FOALEAGS sPifliD PSR! Al Enf ELaY) B R0E0hay

resins, W hygr oscopl ci

d|cyclopqytZﬁunchngmﬁéggﬁﬁhenol %hgﬁ nakh %%ergbﬂagrgynmtgg;standp0|nt of

heat resi st sIon coertlCl ent oW War pl ng are

L1 phenyl met hane,{ ype.phandleLeshns. + 200 <RLeleLalbes hoBk! Beskgndpoi nt of

har deni ng property are ype p resins he am ne conpound is

not parti cul acLysEgALE! ShadhaQB@Pégggpgbb%ﬁ@? Nee Whi0hAr & A h&pounds

havi ng an arona ring are pre Listed are, for exanple,
3, 31- pUhChthyg 4nd’ S apd nodi Dheryl PREANdpoint of low hygroscopicity
are dicyclopentapunchne type phenol resins, preferable from

10 the standpoint of heat resistance, low expansion coefficient
and low warping are triphenylmethane type phenol resins, a.nd
preferable from the sténdpoint of hardening property are
novolak type phenol resins. .

The amine compound is not particularly restricted, and

15 aromatic amines which are amine compounds having an aromatic
ring are preferable. Listed are, for example,
3,3'-punchthyl-4,4'~-diaminodiphenylmethane,
3,3'",5,5'-tetramethyl—-4,4'-diaminodiphenylmethane,
3,3',5,5'—tetraethylf4,4'—diaminodiphenylmethane,

20 punchthyltoluenediamine and the like, and commercially
available are EPICURE W, EPICURE Z (trade name, manufactured
by Yuka Shell Epoxy K.K.) , KAYAHARD A-A, KAYAHARD A-B, KAYAHARD
A-S (trade name, manufactured by Nippon Kayaku Co., Ltd.),
TOTO AMINE EM-205 (trade name, manufacturedby Toto Kasei K.K.) ,

25 ADEKA HARDENEREH-101 (trade name, manufacturedby Asahi Denka
Kogyo K.K.}, EPOMIC 0—-640, EPOMIX Q-643 (trade name,

manufactured by Mitsui Chemical Co., Ltd.), DETDA8SO (trade

10



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

3,3 ,5 5 -tetraethyl -4, 4'-di am nodi phenyl net hane, puncht hyl tpf 2906 ne
and the like, and cormercially available are EPICURE W EPICURE Z (trade
name, manufactured by Yuka Shell Epoxy K K.) , KAYAHARD A- A, KAYAHARD
A-B, KAYAHARD A-S (trade nane, manufactured by N ppon Kayaku Co., Ltd.),

TOTO AM NE HME205 (t .
HARDENER EH 10150 (et AR he, S A PAEEa! e by s Lo Cpeniea kago Pk 154

EPOM C Q 640, .EPOM X_Q.64 I . . n ¢idyeed by Mtsui Chemi cal
Co., Ltd.), BEEB%OO(H %gdé%o%l%%‘éé%?lggrfy tréng’o%&? Y65 20 25 nane,

manuf act ur ed by 4o02a) qandJdie dd ke polhese i e yiseder sbaglusll chire

conbi nati on of two or nore. e acid anhydride is not particularly

restricted agde.t heeqar @ ki eh@dhp1fe0r ptanlies apibvaliide anhydri de,
tetrahydropht%gllc aﬁhjdrfde, ne?%thgfﬁéhyérophtﬁg??b ‘anhydri de,

hexahydr agpht haki-anh3ARYehic8a1 i o Rehrexahydteghtdead iah atvyditinel ic
endonet hyl enet et rahydr opht hal i ¢ anhydri de, methyl endonet hyl enephthalic

anhydride, hkphghkyheet hakydepbighahaa iankydyicdadepyronel Iitic anhydri de,
trimellitic anhydride, nadic anhydride, hym c anhydride, succinic
anhydri de, dpndeagnyksdbgidriophankydiad aahydarndet,he |ike, and these may be
used singly or in conbination of two or nore. The equivalent ratio of an
epoxy resin endambahgéeeetiesrahydrophthalic anhydride,
methylendomethylenephthalic anhydride,

10 trialkyltetrahydrophthalic anhydride, pyromellitic
anhydride, trimellitic anhydride, nadic anhydride, hymib
anhydride,succinicanhydridé,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 respectiﬁe
un-reacted components low, it ispreferable that theequivalent
of a hardener is set in the range from 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

25  one epoxy group, and the equivalent 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
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not particularly restricted, and for suppressing respective un-reacted

conponents low, itispreferable that the equivalent of a hardpmﬂﬂum?zeeﬁ in
the range fromO0.5 to 2 based on an epoxy resin, and nore preferably from
0.7 to 1.3 equivalent. For obtaining an encapsul ati ng nol ding materi al
éxcellent in reflow resistance, equivalents from0.8 to 1.2 are further
preferable. Here, the equivalent of a _phenol resin is calcul ated ,

hypot hesi zi ngnt&aid crrehyshiekin 16 Ppdicad@tegr Bupothepd&drgd thrtnon8nacedoxy
group, and the eau[valent of an am ne conmpound is cal cul ated hypot hesi zi ng
that one act#RBYRYAABERCHP &8 &RRFGCIgMatH 1°81S RO IHAYP one” epoxy

: dth ivalent of 11 1 Feb 2006 ar i hydri de _i
Qal cui at ed hypot Hesi a1 PR ¥REE BRI SPOL SLiBy BRF B T ofip LB S56CE3 i th one
. , | ati | di terial, of th
Chvent Lon. - a-REFABAPRY SBCErErAToI Car BE LRBa 1 PE RS Ay SO THEY
har deni I t ! | Ly . [ i | di
mat er al Sandihe RBFSRREPRCRrSPIy  red! Hects Sent tnass bt T2 “for
| e, I i di . ; i rlv
ifg?gggza?%f%§§g%f§,§F¢§§2§§g§%§9iﬁgqf?§?&iS?E;BFCQSFofﬁi§?ﬁﬁﬁ5%éﬁb, 10
5. 6-di butyl apLop; 48! 2202 Wiyl Al 4:QxuBdeesnee it iR ddifidine
conpounds having intra-nol ecular polarization. obtained by addition to

these CO”POUEQﬁpQLnHB'EhehaaequhdaaaZQUB@% 16QERQURY i ras- 1,
4- benzoqui none,” 2, 5-toluqui none, 1, 4-naphfhoquinone, _

2, 3-di et hyl begzggniR0BecyE202463d0mBbRENKRENZOQUI NoNe,
2, 3-di net hoxy- 5- net hyl - 1, 4- benzoqui none, 2, 3-di nmet hoxy- 1|, 4- benzoqui none,
phenyl - 1104- bengegqubnepeamand-the-Hikea-bi cyoipddnds Ohavidegemert? ot such
= the like; compounds having intra-molecular polarizatioﬁ.
obtained by addition to these compounds of maleic anhydride,
quinonecompoundssuchasl,4—benzoquinone,2,5—toluquinone,
1, 4-naphthoquinone, 2,3-dimethylbenzoqguinone,
16 2,6-dimethylbenzoquinone,
2,3-dimethoxy—5—methyl—l,4—benzoquinone,
2,3-dimethoxy-1, 4-benzoguinone, phenyl-1,4-benzoquinone
and the like, or compounds having a m bond 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,
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di azophenyl net hane, phenol resins and the like; terti '
_bepzyIQ|nethyIanine, tri et hanol am ne, dinethyianing;?L;ngP af%g;&ﬂ;ggQGas
tris(di methyl am nonet hyl ) phenol and the Iike and derivatives thereof:

i m dazol es such as 2-nethylinidazole, 2-phenylin dazole ’
2-phenyl -4-met hyl i m dazol e and the |ike and derivatives 25 t her eof ;
phosphi ne conpounds such as tributyl phosphine, methyldiphenyl os1hine
L;LPESP§Iggggngﬁgﬁi?%ﬁgpﬁt§4nﬂiN?Epﬁéh?ﬁ%bh@@ﬁﬁpﬁéFuéi6ﬂ§H9Féﬂ§gﬁﬂ$ﬁ%g 12 1
_ . shpine and the |ike and ph Avi

i ntra-nol eculatrpehai ezalaonpobsal redipy aﬁﬁﬁéﬁgﬁoggho%@iEgggﬁg§Eﬁ$%£3V|ng

conmpounds of mal ei ¢ anhydride, the above-ment| i
di azopheny| nphbapkinercampmuris oﬁm}@i%aghwﬁrg&%g §ﬂ§lhar}§n‘?e'9“9e@€f&g‘§d

di azophenyl net hane, phenol resins and the like; tetraph
» ) 2 | i
such as tetrephenyEph@%&@ﬁﬁﬁ%und%%ﬂQRﬂﬂﬂﬁﬁWe%Qﬁ%ﬁef”iFgﬁﬁgﬁfgghggﬁ ?h%s

tetraphenyl borate, 2-ethyl-4-nmethylimd ;
N et hy | or RGPS tek ARG PP BEF L B=ERA Pha 1e 29 T8 Her oSt ey

thereof, and these may_ be used_si ngl r ‘ el

PFgaébFTiECegftﬁﬁEF§P§BP8rPPoﬁF§ﬁ§ S%gndﬁgFﬁ%%lggﬁﬁngg%?ﬁgﬁh%?gﬁgit;mgngr
! e phos e c d ; i

Wi U qui nofe SESRBBRDYS ST RO et PR ATSY ol G- R Cert 1 ary PhOSAN e

Cri pheny! phogpRERE at Rt RORe B aRasunds " s A (ot ary  phosphi
conpound s Ng%gthgr&mgl?pﬂ'bgfiﬂreameecrtalﬂﬁter@lqlﬂd’ifhﬂfé and the ljF.)ke a?nc!l e
- 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 quinone 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

95 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
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conpound is further contained. Fromthe standpoint of stor ili
adducts of cycl oam di ne conpounds with phenol P resins arg S?:ﬁWStabl |2|O£.61¥d
phenol novol ak resin salts of diazabicycl oundecene are nore preferable
_The conpoundi ng amount of a hardening accelerator is not particularly -
restricted providing an hardening acceleration effect is attained, and
fromthe standpoints of hardening property and hardeni ng speed t1he
conpoundi ng 8800N6 Wwhér bekedi snpraf @P&léwuﬁla(?ﬁﬂn@. G’@@dﬂé‘gg x%pto/%r IR e
preferably from0.01 13 1 February 2006 5 10 15 20 25 to_0.5 wt % based on
an encapsul at i ngrmod i emcams el #blng mﬁlﬁhn‘én%‘éﬁ?m‘ﬁfi ﬁ% Frgledpﬁﬁs rlt%eri al of
the present i nventi on, aninorganicfiller can be conpo nged i f ary
The i nor gani mnfrgh!tepnl,§mmﬁm¢%f#éieﬁf@n&%ﬁﬁwggﬁ9 € dé’grne%%é;§|§aﬁ i near
expansi on coefficient, inprovement in heat conductivit nd. 4 narovenent in
strength, an@hesionsggaier 4R erudéd SOMPIYNESEA g & go%po%gy resin

mol ding material and is_ not particularl tri . ' :
exanpl e, 5 podgersase lfl'u%'éﬂeé‘irl?’Ei%ﬁnSC’r%F§F%?ﬁigaéﬁﬁsggﬁé%ﬁ%g?qgﬁf%ﬁf o

cal ciumsilicate, calcium carbonat assj ' , il i
silicon nitr Féégu&[t&ﬁilﬁé(rﬁ‘?ﬁ?g'?‘gggyggﬁB%;lans%{5? %‘é&éflg%ﬁaﬁﬁ ioiﬂe' %%ﬁ?g@' de,

zircpn, phostelite, steatitem,_.Spi i {1t & kes
obt ai ned by USRetBiddt f?ﬁ@ptsﬁé‘r%tléﬁd;g oF b%%%%rﬁ%d%%gifrﬁg%ﬂalﬁg %Eleﬂgjés ﬁ:;ds

be used singly or in.comhi i : or, r d tdhem
the standpoi BPtoP3ddd s sgqstn r%%ngalrctt\g?dar?ﬁnlelsgd p IPFeieaRpLe, Trom

powders of fused silica, crystalline silica, alumina, zircon,

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

15 be used singly or in combination of two or more. Of them,
preferable fromthe standpoint of decrease in linear expansion
coefficient is fusedsilica and preferable fromthe standpoint
of high heat conductivity is alumina, 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 compoundingamountof an inorganic 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

25 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 filler
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coefficient is fused silica and preferable fromthe standpoin i

heat conductivity is alumna, and it is preferable that g fiJFﬂgﬂmgaga5the
formof sphere fromthe standpoints of flowability in nolding and nold
friction property. The conmpoundi ng anobunt of an inorganic filler is
preferably from70 wt % or nore based on an encapsul ating. nolding materi al
fromthe ;tandp0|nts of flame retardancy, noldin roperty

hygr oscopi ci tiys, mbomep¥ e oab 1Y rfdam é)?p%ﬁ]gi‘loﬂtéoe%‘ff‘é}? P Tsd T 3BT 5 eent
in strength, and preferably 95 wt % or | ess pased. ~on_ an gocaps bajin

mol di ng mat erdiCaltof ¥y ie SRAFEHIHRT B p??ﬁ% JrYtg?onthe co?rpgu?\g:tr‘ig
anmount of an inorganic filler 14 1 February 20Q6 5 %Q i

preferably from ¥8 88 2SRRI LAHTRM 5 From dag%Iéfgﬁéz

particularly preferably from85 tq 92 w %, | i
part ourarly prererahl v, 1O 220 93 M ihn LD A0 SNcaRsul i | powpbdeas,

phosphorug, phosphates, _nel.ani ne " el am ne , _ as re |
Phvae e S R e BB g LTSI St e ameaiaghos 1 o

derivatives, isocyanuric acid h&dbeshtKkeas cyanuric acid

s . V
phosphor us/ nit et ?%ﬁ%i%%ggé%%g% dgégﬁgﬁ as cycl ophosphazene and the

l'i ke, netal compounds such, as.zine.; oxi@deq 4 § ' [
( 4 4&PDvexides BrbykHenLdkexi de,
ferrocene andﬁgﬁgﬁ %&fsflhnecietafhants such as antiﬁony zxide, brgniﬁated

resins  and the Jiks.,d Al L7 302080k 6 shiehy asokydnntal shthsaand

r?tgagﬁﬁrtaiﬁ?ng_OX| es o el enments selected from magnesium al um num
ﬂr%ﬂﬂ' j SHaltdha amd tLhRel, i etal ocquhy '
i n%%}}(?g%ane, el I meta : pongnAg SN S A 7185

epoxysi | ane,

10 oxide, 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—containingoxidesofelementsselectedfromnmgnesium,
aluminum, titanium, zirconium and bismuth, and the like,

15 coupling agents such as epoxysilane, aminosilane,
ureidesilane, vinYlsilane, alkylsilane, organotitanate,
'aluminumalcoholateandtﬁelike,releaseagentssuchashigher
fatty acids, higher fatty metal salts, ester-based waxed,
polyolefin—basedwaxes,polyethylene,polyethyleneoxideand

20 thelike,stressrelaxingagentssuchassiliconeoil,silicone
rubberpowderandthelike,choringagentssuchasdyes,carbon
black and the like, can be compounded, if necessary.

Encapsulating’molding'materials in the form of_powder or
sheet can be prepared by weighing various compounding

25 components as described above in given compounding amount,

if necessary pre-mixing them in a mixer and the like, then,

heat-kneading the mixture using a general method effecting

15



urei desi |l ane, vinylsilane, alkylsilane, organotitanate al um
al cohol ate and the |ike, rel ease agents sugh as hi gher1 fattmlgsl:;{-lnmyzt)[b@her
fatty netal salts, ester-based waxed, polyolefin-based waxes
pol yet hyl ene, polyethyl ene oxide and the like, stres s relaxing agents
such as silicone oil, silicone rubber powder and the |ike, coloring agents
~such as dyes, carbon black and the Iike, can be conpounded, if necessary
Encapsul at i ng,ded i goyed enisedsgimlhe dotmds , poniehesr aBfethecan Kse
prepared by wei ghing various conpounding 25 conponents as descri bed above
in given conpotinsli Ngoapeuntingicorperestame pbe adibddied AERPILE 28 eR/%SdY and
the like, then, heat-kneading the m xture using a general _nethod e&fecting
15 1 Febr uamowdfdr 5 tife 15d@Dt 260 kowedell MPHYPS #PRFARL +BFRIYeRfludel
crusher and the like. Various conpounding conponents maybe all a dé
S|nultaneowﬁa@eséuwpyearibheQmmﬁqunﬂimg@ﬁmp%%ﬁnbéQ%%P BF?EK&%#%%& | f
necessary, various. conpoundi ng conponents can be pre-kneaded. _For
gégrerf)l e, t5an Bpoxgxansl @, ol $ReEenersSin ¢ d%?‘n%‘fle’égﬁ' fla 8§§|eﬁ§r and

el erator, an epoxy resin and/or hardener and. rel
resin and/ orhawderieg L LeFREIT/ P &P abBnt” 3p$?$?eﬁg§§ n@%ﬂgﬁ?ﬁgy

agent, and the like may be pre-kneaded, at_r t
By forning iFekeae® & or iihgeRathi he® of ?%§9$%56€P§éﬁgggggg;Sﬁggﬁﬁbheat-

nol di ng material,, an encapsul atj i ar i
il I s PRSI SRR P s e
be pre-kneaded at room temperature or under heat.

10 By forming in a tablet forming machiné of the resulted
encapsdlating 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,

15 the particles ére tabletted using a tablet forming 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 forma release agent layer on the
above-mentioned punch surface, then, the encapsulating

25 molding material fed to the above-mentioned tablet forming

machine is tablet-formed, to produce an encapsulatingmolding

material tablet.
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mll and the |ike to obtain given i [ [

_ _ uniformparticle size, then

gﬁgtlc!eﬁ are tabletted using a tablet form ng machine 1to giﬁﬁﬂ;asgBQOQn

-the Efgge;tn?;sgh??oaheaforrlng conditions depending on the use object. In
, rel ease agent dissolved in a I i :

t he contact surface of a punch of ' Ponecw thoan o 1O

” _ _ _ a tablet formng machine with an

encapsul ating nolding material (in this specification, "contact surface of

a punch of a tahhel SULHNGJEENITReW ih @re e drivey ol
ch of f atriviRp ot iy ROt
material" is caf1e&l punch surface") , to forma rel ease agent :a er on the

above- nenti oped, puRch :
r SYr f &der 1 &Hed, drie téazpsukatl + agedaot oF ;
fed to the above-nentioned tablet form ng nachine isgtablet-gginnég?qgl
s 10

produce an egcapsyhatbasednidliause maeertisatucialise RIS

| ©rgaBOPOLE n
15 20 25 The rel ease agent used in the present invention ig}ﬁgfy 2
palrtl cul ar | yy fest 11t & ey rand itleehy 1@cd visisiamne ¢ EREPREY CURIHTHe: based
gg ease agents such as organopol ysiloxane and the |ike ha@ing
Shgﬁtgg|gg:;?%%@X??@—BSséﬁer&ﬁbaseoag@méﬁt§UQhlﬁﬁine-based rel ease agents

_ raf | uor oet hyl ene, perfl uoroal kyl - cont ai ni

the |ike, aIgeMQtebaaéduoebeabel&gent§Qﬁﬁ%¥qgéaHﬁﬂ%ﬂﬁ#ﬂﬁggﬂ%%#gregidaPﬂe

|l i ke, waxes such as paraffin, higher f i i
sal ts, esterpbayt_adrwaa(e@,th?)aﬁ;)‘eﬁg:eﬁlicr?f%ég 56 %?,l%%%:ésrg?%?}}ttgﬁaggﬁaés

pol yet hyl ene oxide and the |ike ; ;
conbi nati on pblyvinyl alcohol and’tl’?en i&ge,sv?agg s%%huégga?a'}gli)ﬁ,%iélﬁ'er

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
15 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
perfluoroalkyl—containing polymers and

- 20 polytetrafluoroethylene.

The solvent used 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, decéfluoropentane and the like

95 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
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two or nore. O them preferable fromthe standpoint of solubility in a
solvent are silicone-based rel ease agents and fluorine-based Fer@a§2006
~agents, and fluorine-based rel ease agents are nore preferable fromthe
standpoi nt of releasing property. O silicone-based rel ease agents,
preferable are carboxyl group-nodified dinethyl pol ysil oxanes, and of
‘fluorine-based rel ease agents, preferable are perfluoroal kyl-contaiping
pol ymers ands; peb\ ebhakitugbent hyl maehiddenaplleeatl Lyssgaich ehreupe3@rft
invention is not particularly restricted providing it can dissalve a

rel ease agesbenangl «gefieiny aotvemmsesudPaprocHciNmms €naiPeé ting
pent ane, hydrofluoro ether, decafluoropentane and the like can. b ed,
and the sol veatdisgmeferidbl yabledl vertndeyitfPreic T Lffhei F‘PPVtsg(&ﬁas
hydrof | uoro ether, difluoropentane or the like fromthe stand oia%s of
saf ety and vy kahing a;soli’zethb@VDmleZ@b@“Ba]@mhl’Sy26%%%°gS[ {51 ot
form ng nmachine may |ocally reach around 50C eyven_ jf_working,enyi rqnrent
for proddci nggahpeestpsandidanyeaffl dnnghek &3P et abFRLTPE - under

tenperatures of about 20C. By using a_solvent havin o fl VQIQQi lJty,
reduction of ssafeny hayingnert §1amaalédtdyse i RrEESE Pldhn abgs' attanlﬂned.
Here, the solvent having noflam_ leit i,Soprefe 1

‘mani f esti ng manifaakans| 1y AR L 4hy a)f/turzt%h‘gr %?(Ee]@%%%é%ayso rvae]%ty

meni festing o flanmmbl iy 2t S0C o (T9fasTHE S5 30°8 F Aotel.ease

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 The method of feeding a release agent dissolvedinasolvent
(hereinafter, referred to as vrelease agent solution”) to the
punch surface of a tablet forming machine to form a release
~agentlayeronthepunchsurfaceisnotparticularlyrestricted,
and there are listed general means such as painting coating

20 suchasbakingpaintingandthelike,spraycoatingofspraying
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. Feedingofareleaseagentsolutiontothepunch

25 surface is preferably conducted intermittently at suitable

interval linkingwith the continuous moldingactionof atablet

forming machine.
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particularly restricted providing a rel ease a i i i
| ( gent is dissolved
so: vent, and fromthe standpoint of product property, the rathgblrgefrsaOOG
{e gaseoagent is preferably fromO0.01 to 10 w% nore preferably fromO0.05
'Oth gﬁxb further preferably from0.1 to 3 wt% based on a solvent. The -
lpgfe?regftge:glpge? rel ease agent dissolved in a solvent (hereinafter

. . ease agent solution") to the unch surf 1
form ng machi ne Te fradmkaesel efserebgent aLHEY léh’%ffhgoﬁﬂﬁéhoarg%}l%;%%](lt:gblngt

particularly restricted, and there are liste ener a| éggp
pai nti ng coasinfaceuch asqbémﬁﬁgtﬁabﬁtﬁﬁ@maﬁd%Pﬁe 9 Ebfﬁﬁggiy coaf?ﬁ% of

spraying by a spray nozzle and the like. Fromthe st i
oper abi | i ty, sspndpocoasi n§ relgperBiaBIty. 2R aoggsgpggée%ﬂfa%%q 3%?%n may be

mxed with fluid such as air and the |like an spr.ay- i
?LfgsﬁfftagsFtefstabﬂMnfﬁ@“tﬁeoéuﬁ@ho‘Qﬁrpﬁbgrpgpﬂgé?%ﬁ%%ﬁ&xggﬁﬁﬂg?ngf

. ently at suitable interval [|inki ] i !
Lot o of5 b rabpesabEoLaY AR ACEERIOT s e PR s TP aEEE IO R tRage

t hi ckness of a rel ease agent |ayer for i i
to be from O?G@!}ttJOaXﬁ’Ol?eﬁPFrW#? es%@?ﬁ&%@ﬁﬁ[@“%?&%%%igg%)?’ﬁfiégﬁgggggred

appearance, and _preferably frqm.Q. Q1 t 4 ;
§ig§ﬁl¥: OQutqto%é tqldo Q2 Jpdd8Rd her shadepeanlg of

rel easabilit§ &RdC&dRe re ickn

: f 1 , ess of a release agent |a

nmeans t hi ckness obtaj ne edi gent 1ayer
A %é ?Fggn?%%éagﬁil oh1fieedi ng tre cebeaseongenning

sol ution, an8@PPEXY5Eal Tre
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
'punchsurface,however,frmnthestandpointofreleasability,

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 encapsulating
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 referenbe numeral and explanation thereof is omitted.

25 The tablet forming machine used in the present invention is
notparticularly restricted, andknown tablet formingmachines

such as a hydraulic tablet forming machine and the like, other
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observed value or theoretical value. In the case of obtaining from
theoretical value, the thickness can be calculated from the 1sEgbhaee 20062
of a punch, dilution ratio of a release agent in a solvent.and feeding
anount. The rel ease agent |ayer nay be fornmed on a part of the punch surf
ace, however, fromthe standpoint of releasability, the release agent

| ayer is preferably fornmed on the whole punch surface,_ and re preferably
formed unif crtrdry tore théapynthipestabiet. faembie aarin e S OICAhESHERSY of
produci ng an encapsulating nolding material tablet of the Eﬂrgesant .

i nvention, a nmeFhgd 1 b$ apranisich a2 hhc ¥ACHPAETHE BRSO MBEQAVS - tab! et
using a rotary type tablet form ng machine 30 is illustrated in emati c
views of Fi @n gncRpgulatimgmoiding mpgersal Fla]Pf@!C %Ea%%&so, at%s@%%

el ements having the same function are qi,ven, the sane_refer nyneral and
expl anat i on taereloff 4@ igHE t“laéE:T‘.lnel'%é) t %B‘Iget % 3Ry eﬁ?&@rﬁdﬁge%??f i'nthe
present invention is not particularly restricted : l; form ng
machi nes® sudPWHSIG hyRFAEFTT ?ngE?d‘?‘(%JrW ng" n%%ﬁ?ﬁg{}gﬁggﬁw]em}o??g}got her 19
1 February 2006 5 10 15 20 25 than the rotar f. oL i NGe MRCHI Ne
30 can be udw@kerigjtapled g ttgbe §8%§ﬁ¥t?%p%¥§vt?}i%ﬁ:o§mggg%gpr ocess of

produci ng an_enc Cﬁ:élngtligggtg?g%ggtf%ﬁi@ie& S”?lf‘&i‘p‘j e JRIBrva dry REE

tabl et forniFngjg rs-an expan side view show ng a

process of producing a sykahin LG £ MBE@khakphabl einafa tdie
rotary type tbtet"T or %eﬁg%%%c%%%é't?%?m%ﬁ nea

9 of the rotary type tablet forming machine 30. Fig. 3 is

10 anenlargedlongitudinalsectionalviewjxlthedieSaprocessing
an encapsulating 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 360° 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 lower

20 punctharesoplacedthattheyfaceandsandwiduapenetration
port 2 provided at the edge of the turn table 1, and are so
placedthattheycanmovealongrailsl4a,b.Further,arelease
agent spraying apparatus 23, material feeding and dealing
station 3, pressurizing station 5, and takeoff guide are

25 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



Fig. 5is a partial sectional view showi ng the condition of spraying a
tTel ease agent solution of a turntable 1 and a die 9 of the NEebiiary Y005
tabl et formng machine 30. Fig. 3 is an enlarged |ongitudinal sectional
viewin the die 9 processing an encapsulating nolding material. As
illustrated in Fig.3, a release agent layer 24 is fornmed on the contact
surface of an upper punch 13 and a | ower punch 10 with an encapsul ating
nol di ng nat eticblletAgidhowe obtEiged thawdidgh & heraatsy yof ybeeddby edn f or mi ng
machi ne 30 has a turntable 1 capable of rotating 360 in the direction of
arrow i n Fi gentapandaanngppeldpumoie tey iadd a dewking pimckss0 pre-preged so
that both punches can nove following the novenent of the turntable 1. The
upper punch P3ogerésl onein-paesls PFosesss@n dedeatfatbPi8s T ace and

sandwi ch a penetration port 2 provided at the edge of the turn table 1,
and are so pl acdext hathe HeyoeansadyvECHl bR Maithed124 PEOIBGAPReAR a

rel ease gent spraying apparatus 23, material feedjng and_dealin station
3, pr essu‘fi z?ﬁﬁa%éﬁﬁéﬁng,m%‘ﬂl?ﬁmqr@}i GaPars W’pjr%)%edégli"ﬁtf:ﬁégfio%%ry

type tablet form pg nmachi ne 30. Wen the turnptab 1 of the rotar e
2bF et or ri RG-SR MeCH O T S by o SE0PS EHE e SR8 A TG WOEd TR 2

mat eri al 20 % Februar¥ ﬁOOG %gbl et will be obtained through a process of
feeding an eREEPBH BEFAJ fording naterial, a dealing process, pre-press

process, Il f-Pregs PLOGESS gPdféggfﬁéerigﬁg?ZFﬁgﬁ{t ro! BRARROCESFas.Hf OF

t he nethod of produci’hg an 5 encapsul ating mat er 'et w1l be

[llustrated in 19,4520 "eugedetala Yo #1AL 085190 PRERERG sddELSOt arY

10 of the 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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form ng machine 30. (0) Process of feeding rel ease agent to punch surface
_Between a takeoff station and a material feeding station of ItFebnappa0d6s us,
a rel ease agent spraying apparatus 23 is provided as showmn in Fig. 5.
Puring 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
respective punch surfaces of the upper punch 13 and the | ower punch 10
passi ng. By thd srqrexesluzgent selehsenagenbokthypunchaspgfpgesed on t he
punch surfaces of the upper punch 13 and the |ower punch 10 by the rel ease
agent sol ution 28)sPrayeds faforfadriine| exsarsiyentingreagl dinappararisdlas, as
shown in Fig. 3. The rel ease agent solution 28 may be fed during each
rotation of the?Atutheabheapsulatdng Melfdfidomadrrdnd £LF%END Y Tt 1 per
punch and | ower punch) couple, or may be fed often several rotatigns. From
the standpoiahopbencs kagi 2 ifegd hoe Bsape aretdsias 1 RAE "’Phénrcéipéé\’g@t&d%t
solution 28 is fed at 25 a constant interval. Though the rel ease agent

sol ut i onSnayndkding makekidkas ik WU dfeonRey rlsptf%@rﬁaéiqﬂ i's
preferable to feed 21 1 Februarg 2006 5 10 .15, 20,25 the.releasetggent

sol ution to B HERMCHQErT 2 etOWeiner GELEE Of £8eBFRYEFCaSEuAE ng

nol ding material At the encapsul ati ol di.ng ,mat er | .feedi ion, a
hopper GamuPqugﬁﬂﬂ%ﬁ&ESSm%f l%?o@?ggﬁfa néegﬁlB cgﬁghﬁggfgaggl%&%y

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 port 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. ByreciprocatingthelowerpunchJi)wiﬂuthedealingjack
12 so 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 pProcess

Onapre—pressstation,apre—pressrolllSaandapre-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.

Whentheupperpunch13passesthroughthepre—pressstation,



nol ding material 7, fed through the hopper 6, is stored in the feed shoe
8. A lowering guide 11 is provided on the encapsulating nol di NBebFRr§ OGS
feeding station. The |l ower punch 10 noves vertically(as shown downwardl y)
passing an inclined surface of the |lowering guide 11. Therefore, when the
lower punch 10 is noved vertically downward bel ow the feed shoe 8, the
punch surface is noved below the penetration port 2 by the | owering guide

11. Subsequait Lypetrhsueasapsakating s sh dig tiet pehatrd tisnggait along
introduced in the penetration port 2. (2) Dealing process A dealing jack 12
i s provided Dpa a1 dealdcisr &tk é osuf bre thertnaaldsuig ttivey hel ght g ok telvd adunch
surface of the lower punch 10. By reciprocating the | ower punch 10 with
the dealing jackn tBisoopsrévisst the drovewsulatingewildiors ofetdiabver
punch 10, the dealing of the encapsulating nolding material 7 is

control | ed. i(Bpresswriess] piacesso Bhen Ifde byr aseretR¥¢of, ral briedpfads rol |
15a and a pre-press roll 15b are placed on a supporting stand 17. In a

mai n- prefs Hatdicte ddsthiebedprkeatevnch hdi ralt e3°9019% PERS SHHF 1865 & e

al so placed on the support stand 17. When the_ upper punch 13 passes through
the pre-predwisten iléb, bp2a prrehuess r2ddel 50 tHeom Fher Spafcht 13'%dS¥ETds
inside the penetration port along a rail 14,to pre-pressurize the

encapsul ati mpradt dithhg material 7. In this operation, the encapsul ating

nol ding material 7 is pressurized via a holder ,16a by a pre-press.rqll 15a
from the side dPouRe tppefplfich® l%ﬁgea"f'nd:or ?Eé’lv\hlgléa Sﬁéé’sﬁgge\ﬂsg%g%lﬁ | der

16b by a prec;fol;:%sesi{nglelut%gg,fJél?QqI;[rhéa—ﬁsliedses Q:foltlr}.elgg\fve{Sb, 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

15 7inthedie9ispressurizedwithafurtherincreased ofpressu;e
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 controlled.

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

25 density, higherpressureisdesirable, andfromthe standpoints
of the strength of a tablet forming machine and parts (frame

and the like) and durability, a lower pressure is desirable.
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punch 10. Though not shown in order to provide easy understanding of the
invention, the pre-press rolls 15a, 15b, and the main 10 rol lispebBgary 2685 ar e
hel d along an axis to the rotary type tablet form ng machine 30. (4)
Mai n- press process Wen the upper punch 13 and the | ower punch 10 pass
through the main-press station, the encapsul ating nolding material 15 7
inthe die 9 is pressurizedwith a further increased of pressure which is
gr eat er thanTheairedsthiz png-coness isinat $ erefByabinfromilih pe dLNN ¥Pappl i ed
in this operation by a load cell 19, vertical novenent of the dealing jack
12 in the deabiregprefereblyi Sronmiloitbed)0 MPHefarthies predstgidiyn§rom
condition in producing an encapsulating nolding naterial tablet is not
generally devér noné®Oby!Pehe specifications of an encapsul ati ng nol di ng
material tablet (size and the like, particularly, density), however, from
the standpoint ofubbharni e PETTIEEIRG Hih M5EdNsi TyehigRePIpyRsshre is
desirable, and fromthe standpoints _of the strength of a &Pblet form ng
machi ne ahd pares qF thed0kFRF § RO/ k& 2ZRdt HGPREAST Yt t1A Y&t SpPesitire i s
desirable. 23 1 _February 2006 5 10 15 ,20 25 .Th re rizing. conditi IS
" preferably fFEmE585¢0 1B aMsh, therndiad Tor Sagiij)a’frsgéi?’zﬁston 7%8“’%/1‘5%,&
furiner preforably Lrom 300 10n00Bel 0 U odd1e AREASHEVO0:E10R

are higher that is pressuring time is shorter, productivity
is better; hoWever, 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
formingmachineandthelike,howeVer,intherotarytypetablet
15 forming machine 30, the number of revolutions
(revolution/min) /time (second) is preferably 5 to 25/0.05 to
0.25, morepreferably10to20/0.06to0.13, further preferably
13 to 17/0.07 to 0.10.
The temperature condition in the process of producing an
20 encapsulating molding material tabletlis, 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 machine, and more preferably,
cooling water of 3.0 to 7.0°C is utilized.

(5) Takeoff process
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heads of the holders 16a, 16b are in contact wth the pre-press rolls 15a,
15b and the main tolls 18a, 18b, is in inverse proportion W It Febrit@y Rooder
-of revolutions. Wien revolutions are higher that is pressuring tine is
shorter, productivity 1is better; however, problens occur such as
deterioration of the quality of a tablet (un-uniformdensity, appearance
abrasion flaws of projection) , friction of formng nachine parts, and the
| i ke. The conpr aus at taReb$ fnotagtonr adn \extdetsirar med lskAcendta ek east £
depending on the size of a tablet form ng machine and the |ike, however,
in the rotarguigpe dbretakingnmegnraphbuietid®g nhédangeztefizbvidihitdtons
(revolution/mn) /time (second) is preferably 5 to 25/0.05 to 0.25, nore
preferably 1DltouR06f0thé6rbbady tgpef tebhet prefmdngbmgchidet 301,7/a3€97 to
0.10. The tenperature condition in the process of producing an

encapsul ati rgrovidédg material tablet is, in view of nmmintenance of an
encapsul ating nolding material tablet property, preferably from 15 to 30C
nore preferabl y X e 18svdt2geher gt dovsrePERghl ¥0f FdRatred UBeudh s
preferable that cooling water of O to 15Cis fed jinfo a turntilbl of a
forni ng machidextnairBre ipred eFABORCAPSHIRHGIMR LA LRI MILET L8l EHE ST
utilized. (2 Takeoff process_24 1 Februar\é 2006 On a_t akeof f tati.onl_i an
extrusion rott POPEShes GHREELY 8P 18P FHSUPRET2DAF GOt dKihgeRFLratio

o rioe 5t B R el Bk 80hohor £1281 filed MR8 BhenldPELL20! €t
encapsulating molding material tablet 21 is taken out of the
10 rotarytypetablet formingmachine 30 through the takeoff guide
22.

By passing thrdugh the above-mentioned process, an
enCAbsulatingInoldinglnaterial 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 thé yvield increases by improvement

20 in workability.

The method of producing an encapsulatingmolding material
tablet of the present invention has wide applicability and
can be used under various production conditions, and suitably
usedparticularlywhenthemoldingpressure inmoldinga tablet

25 is increased and when a biphenyl type epoxy resin excellent

in reflow crack resistance is used as an encapsulatingmolding

material.
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As the result, when the |ower punch 10 is passed through to extrusion rol
.20, the encapsul ating nolding material tablet -21 is pushed quFedthary2p06 O
t he upper part of the penetration port 2 by the extrusion roll 20. Then,
t he pushed -up encapsul ating nolding material tablet 21 is taken out of the
rotary type tablet form ng machine 30 through the takeoff guide 22. By
passi ng through the above-nentioned process, an encapsul ating nol di ng
materi al tabl et $inopraisiciseggertifeg onty the Pwachohnfaee oddct agMang
encapsul ating nol ding material tablet of the present invention, adhesion
of an encapsUpahing afbledieng teatesiglface e sndr esuitvace BN G t@b| 2%
formng machine is_effectively prevented, Namely, a high quality

encapsul at i n§NABPENAG tHRLeFPARIPEHIRECT 2 bahifdd WhenstPtagér aepsei ko
appear ance, and the éield i ncreases gy i mpraovenent 20 i wo,rkabili(#%r.1 The
met hod of pr5BEcPHECANPERSEPSHZEE RYITGICE RF R&t EMCAPSHA &Y Jio 1 Hend

o1 oduct i G CBRKFFE e CoRAE CoPERBRY =Lt IRPPEEICRT 157 vileh T ol 4 ng
Fesin excel| BALSFA FOPRRoR"g: S0k Pocran. S e ibed 50 BRTencRseuthei ng
Fed onto thet ponirEartas i bhos Py Mina " REo o Ao IR LR GG foen
pressurized prfe{?u{'ghl')wa: &Prected by a sprayed release agent since it
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 punch of 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.
25

As the electronic part apparatus equipped with an element

encapsulated using an encapsulating molding material tablet
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encapsul ating nolding material tablet, the contact angle to the punch
pressurized surface of an encapsul ating nolding nmateri al taprHxhggﬁﬁﬁges
in proportion to the anount of release agent fed to the punch surface. In
contrast, the <cylindrical surface of an encapsul ating nolding materi al
tablet is not affected by a sprayed rel ease agent since it does not

contact the punch surface. In the present invention, an encapsul ating

nol di ng mat epibdala inadl &b thespaesent dctveartglee, lasited dromlielhd romdrdparnt s of
rel easability and appearance failure, of preferably 1.15 or nore and | ess
than 1. 35, amgparatwisew oh ahichf bllemeetonsthb escapsilzatehegmantdi sgch
material property and econony, nore preferably 1.18 or nore and | ess than
1. 28, and fuesheemprcendrabby dh s ort nagrsd sshek d esld odle@n thy25stheseanthe
contact angle ratio of an encapsulating nolding naterial tablet is defined
as a ratio othelakrpassivaadkwentsishiehreccndepedrsunfeadstinrs poubth of a.
form ng machine to the contact angle of the cylindrical surface of an
encapsul a? i ngrAoElrnt katare Aourdiiern FHEPOSHLAGt maRgess pBFlrasthead
contact angle of water drop (4 L) to each surface of an_encapsul ating

nol di ng mat efF&aMefaby et ed P &7 05 e hfea¥drdd IpPOargency uf s fret hbth ¢ Ry a
contact angle ter and the like. As the electronic part apparatus
equi pped mﬁtHaggrél%W@H?“%H&JﬁéﬁpgtEacﬁgﬁﬁﬁyaﬂoﬁﬁiﬁﬁ§uﬁﬁfi T U RGeS
rﬁf/gglt ?lonf aﬂug%ggg%}e&%%l%;séa%%%ggoggig%gglrr51a gr12a51 cha;[bajjeq:e%fj thehper sfeegtent
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
15 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 wife bonding or bump, then, encapsulation is carried out
bytransfermoldingandthelikeusinganencapsﬁlatingmolding
20 méterial tablet éf the present invention; TCP (Tape Carrier
Package) obtained by lead-bonding a semiconductor chip on a
tape carrier and the encapsulating the chip using an
encapsulating molding material tablet of the present
invention; semiconductor devices carrying a bear chipmounted
25 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 chip
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apparatuses in which elenments such as active elenments such as

sem conductor chips, transistors, diodes, thyristors and thel FébfgaryR8661 Ve
el ements such as condensers, resistors, coils and the |ike are nounted on
supporting nmenbers such as lead franes, wired tape carriers, wring
boards, glass, silicone wafers and the |ike and necessary portions are
encapsul ated w th an encapsul ating nolding material tablet of the present

i nvention, béPQiBéh%o?@@@iﬁ&%&é-t}f& 19%eh aebeehcapspaat ingppaeatiées, there
are listed, Tor éxanple, reSin encapsulation type IC such as DI P (Dual

I nl'i ne Packagg) an BhEEpstiPladshigtmbeadhed niatiqx iGdr tabipt o lQEhe(RYRYEFF at
Package) , SOP™ (Small Qutline Package) , SQJ (Small Qutline J-Iead

package) TR(EntIBng ﬁgﬁkidm|jimeihl"i’@(txkagm)'Lpoﬁ@ﬁpt@rhq:hi@a@orpp%@te@ackage)
and the |ike obtained by a sem conductor is fixed on a |ead frame, and the
| ead portiep ang #hey echmbbti ehrohg foreedmmglasehbyswar B Ay Pad and
the |ike are connected by w re bonding or bunp, then, encapsulation is
carri eds ou1ibychipnsbadinmgl dsngdandnghentl kkastHgan BeEPR U BEPRY ol di ng
material tablet of the present invention; TCP (Tape Carriir Pacgzge)

obt ai ned by ukaads borat sigs Boseni ovdret JHEH O 7% P& CaFPi BPARE t he
encapsul ating the chip using an encapsul ating nol ding naterial et of

t he presenpasisiventlemente@dusdhadc %é’iﬁ’b%s%&'iﬁ? Ph ’ac%Je%? %ghd} %R%munt ed
such as COB (Chip On Board) , COG (Chip On. G a S%Fan t. ld ket o0bL @i ned by
COMeCt | ngL4 Sonh e SMGEEOA Ay 1G4 T BOLt o161 e T o T

gl ass plat etatl)n%ev‘c\:'1 [)% gr?gdllarn éJJt'i%&é‘A@i&?; ]Bd:Aeb(%'éﬂrlyG%QQGA:@rlQ) 15Cg@

10 (Chip Size Package), 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 bonding, then, encapsulating the side of semiconductor chip
mounting using an encapsulating molding material tablet of
the present invention. Also in print wiring boards, an
encapsulating'molding'material of the present invention can
be effectively used.

20 As the method of encapsulating an element using an
encapsulatingmoldingmaterialtabletofthepresentinvention,
alowpressuretransfermoldingmethodismostgeneral,however,

an injection molding method, compression molding method and

the like may also be used.
25

EXAMPLES

The following examples further illustrate the present
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25 bonding, soldering and the Iike and encapsul ating the chips using an
~encapsul ating mol ding nmaterial tablet of the present inventnqﬂ%nnypgb@5I(:
in which sem conductor chips connected to a wiring board or wring forned
on glass by wire bonding, flip chip bonding, soldering and the Iike,
~active elenments such as transistors, diodes, thyristors and the like

and/ or passive elenents such as condensers, resistors, coils and the |I|ike
are encapsul aieshtisbnyg Bic e6anstl aimhg fhedsngpeabér itale inatenaticef. t he
present invention; BGA (Ball Gid Array) , CSP (Chip Size Package), MCP
(Ml ti Chip Feskage}iendot hentaksulabiagnedlbyngooatiendad seni conduct or
chip on an interposer substrate having termnals forned for connecting a
multi chip nodu.s pepthesy bedrght ofnadritiienithéypentponsueedin drAvpnEhd
wiring formed in the interposer substrate by bunp or wire bonding, then,
encapsul at i ran téposy deqoivakentondutd6r aohi p mABHARPNFOESItngfad 06 C
encapsul ating nolding material tablet of the present inventjon. Al so in
print wi i ng(rtnmmﬂr‘sq:tlanedém@m%&@*&gRﬁﬁFHiKnépna*ﬁ’@C?%lPa@P e 40 B
invention can be effectively used. As the nethod of encapsulatjng an

el ement usi Yy &rPaxhe aps WetdHy TholadiiGaianay & Was gP“%#iWQﬁ§ ﬁ%&%ﬁ%

invention, aloes pressure transfer nolding ne j snost general ., _however
an inj ecti onF ¥Rl TR IRA R, SRIFD 1S Vd%‘?f%? cﬂ%}qﬁeﬁ o i A O may
oot e BEED e aR] i e coptend SRR MIAR AR R LS
ChemicalIndustryCo.,Ltd.,tradename:ESB—400T),4.8parts
10 by weight of a phenolaralkyl resin having a softening point
of 70°C (manufactured by Mitsui Chemical Co., Ltd., trade name:
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 Um and a specific surface area of 3.8
15 m?/g, 0.3 parts by weight of antimony trioxide, 0.2 parts by
weightofnwntanicacidester(manufacturaﬂbyClariant),0.2
parts by weight of carbon black (manufactured by Mitsubishi
Chemical Co., Ltd., trade name: MA-100) and 0.5 parts by weight
of Y—glycidoxypropyltrimethoxysiiane (epoxysilane coupling
20 agent) were compounded, and roll-kneaded under conditions of
akneadingtemperatureof100°Candakneadingtimeof5ndnutes,
obtaining an encapsulating molding material in the form of
sheet having thickness of 2 mm.
Examples 1 to 4, Comparative Examples 1l to 5
25 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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_éS 20 2t5' [ nvePti on, but do not limt the scope of the invention.
reparation of encapsulating molding material 4. 3 parts b ;

bi phenyl type epoxy resin having an epoxy equival eﬁt of 1g6vgﬂmaarﬂg?(ﬁ ng
point of 106C (manufactured by Japan Epoxy Resin K K. , tradenane:

- YX-4000H), 0.8 parts by weight of a bisphenol A type brom nated epoxy
resin having an epoxy equivalent of 375, a softening point of 80C and a
brom ne contgnt rek a4t ¥ breant @€ty e dy nAuMinerd0 €hewncabt Aiwhudtkty Co.

Ltd. , trade name: ESB-400T) , 4. 8 parts by weight of a phenol aral kyl
resin having a gefhening Rbientsizef ocfF0€hémaablatbur debgiMnesar eheniédal Co.
, Ltd. trade nane : M REX XL-225) , 0.2 parts by wei ght of

tri phenyl phesphinie tHE8 hqiaghs vweys vieh gimt. of a spherical fused silica having
an average particle size of 17.5 mand a specific surface area of 3.8
m2/g, 0.3 partsThy pwighttdénarft enoapstiabihdaro Bingaetemipl WaPYRLSof
nontani ¢ acid ester (manufactured by Cariant), 0.2 parts by wei ght of
car bon bbackasnaondact eded &y obimt sertpera tucheiZuc @t 2 f9qHng aPPYRE nane:

MA-100) and 0. 5 parts by weight of y-glycidoxypropyltrimethoxysilane
(epoxysi | anefcanpkhngpsadentponepédéBapdR eedal Zid ]1%1 Ik-gl(ﬁ]&adgﬂl'/‘uhd@:a
conditions of a kneading tenperature of 100% and a(%f ading tine of. 5
m nutes, olstesionidfguadeane apEeTRE ¢ HgueIh d Ondt Brdnt 59 toh§8f BFICBFS sheet

havi ng thi ckness of 2 i
:n _eis:JI ?J ﬁgesnﬁﬂéfiﬁa%fb%%;@hgﬁﬂgg ,\i‘g&%%ﬁ%@fﬂt"i&pﬁéﬁ? Egaéﬁﬁgrgrﬁgr The
tablets were prgaﬁcégggéflﬁ;ggéa tlr%g%%egpa%%%%%%ow 20 BRiREL b
10 the both punch surfaces of the upper punch 13 and the lower
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
15 1line of both punch surfaces and at about the center point from
both punch surfaces, at awidth of $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,
25 an encapsulating molding material tablet of Comparative

Example 5 was produced. The thickness of arelease agent layer

on the punch surfacewasmeasuredas described below, supposing
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5 10 15 20 25 the rotary type tablet formng machine 30 shown in Figs 1 to
2. Regarding the size of the tablets, the dianmeter was 13 nm Bebdudrin @006

hei ght was 15 mm The production of encapsul ating nolding material tablets
was conducted at a roomtenperature of 20C, at a feeding anount of an
~encapsul ating nol ding material 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 reydpidpnsifaldd Yendet iy iheeditagioh afrel easetapkat solation,
the centers of the both punch surfaces of the upper punch 13 and the Iovver
punch 10 passi#ige\dv tentainihgrtteogenberswface hendunypabhesitingrehat| owed
to coincide, as shown in Fig. 5 and a release agent solution was sprayed
at 0.2 MPa f4 amelaasyy ageng poittbon iof fadr ebectdse pagemt sypLagienga appatat us
23 placed on the center |line of both punch surfaces and at about the
center poi ntafeamatiict bfptine whnird spesy area v dtie @meQO’S%f@@? %’%@% punch
surface. Encapsulating nolding naterial tablets of Exarrpl es 1t

Conpar at ibve Exarfiligskriesso of werleascodgcad, lehgagi(Hg) t fie (Kk¥nk) 61( (é/?él ease
agent solution, the thickness of a release agent |layer and the frequency
of feeding of 7&) rel Bdse agent solution (once per five revolutions (shots)

in Exanples 1 to 3 and Conparative Exanples 2 , e per thre
revol utions (We&hﬁpl%r&Préﬁ&nGﬁthﬁerre]tﬁ?eser é‘\?@lnl]‘t FBﬁUtﬁoéo?fB%?ﬁglR/%r :

Exanples 1 and 4) . Further, wtho u5| a release-agent, so
encapsul at i rief$nd? ‘Hb %F@ﬂrﬁseﬁﬁ:ﬁl i&‘ So¥ ° Wﬁaf%lﬁ é rrﬁ)%ea%élmagg&t

duced. The thi f
S90S ol b AP O AEF LBl LB ARR v

10 (mm). K. L can be obtained from the following formulae.
K= (Dx (A/2)2 x ® x B/(C x M)/E)/F
L = (G/R)/(I/J + G/BH)

Here, A represents the punch diameter (mm) , B represents
the number of punchper one roundof turntable (33), Crepresents
15 the length of rotation circumference (640 mmx %, 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 (parts byweight)
20 of areleaseagent, Hrepresents thedensity (g/ml) of arelease
agent, I represent the amount of a solvent (parts by weight) ,
IJ 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 lower punch 10

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

and the comparative examples wereevaluatedasdescribed below.
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30 1 February 2006 a spray surface generating in rotation of a turntable,
on a plane 27 containing the punch surface, and hypothesi zi nggiha R06

rel ease agent solution is fed to the punch surface, at this area ratio of
t he whol e spray area to the punch surface area. 5 Thickness of rel ease
agent layer (m = (Kx L)/((A2)2 x 7t) x 106 (wherein, K represents the
rel ease agent,sol ution anount per. one punch, L represents the volune ratio
of a rel ease EéganagHaélP& &S Lo @ir es Shomiror,n JladAreefir.esents the punch
dianeter 10 (mm) . K L can be obtained fromthe followi ng fornulae. K =
(Dx (AV2) 2 xit xBI(CxMI/E /IFL=(EH / (I/J + dH) Here, A
represents the punch dianmeter (nm , B represents the nunber of punch per
one round of turntable (33) , Crepresents 15 the length of rotation
ckrcunference (640 mmx it, at the center of punch), D represents the spray
anount of a release agent -solution (m/mn) , E represents revolution
(rpm , F represents the total punch nunber sprayed per one round of
turntable (33. x 2 (upper and lower) ) , Grepresents the amount (parts by
wei ght) 20 of a release agent, H represents the density (g/m) of a rel ease
agent, | represent the anmount of a solvent (parts by weight) , J
represents the density (g/m) of a solvent, and Mrepresents the spray
dianeter (20 mMm) of a rel ease agent solution to the plane 27 containing

t he punch surfaces of the |ower punch 10 25.and the upper punch 13. The
encapsul ating nolding material tablets in the exanples and the conparative
exanpl es were eval uated as descri bedbelow. 31 1 February 2006 The

eval uation results are shown in Table 1.
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<Evaluation method>

(1) Adhesionof encapsulatingmoldingmaterial topunchsurface
Thepunchsurfaceofeatabletformingnmchinewasvisually

observed, and adhesion was evaluated by the shot number at

which adhesion of an encapsulating molding material occurred

for the first time.

(2) Appearance of encapsulating molding material tablet
The appearance of an encapsulatingmoldingmaterial tablet

producedbeforeobservationoftheadhesionofanencapsulating

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 (O).

(3) Adhesion

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 moldiﬁg pressure of 6.9 MPa and
a hardening time of 90 seconds and post-hardened at 180°C for
5 hours to produce DIPl6é pin package onto which a silicone
chipof8nmn<10mmxO.4mmwasadheredusingO.Bmmg(thickness:
20 um) 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.

(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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1l February 2006 5 10 15 20 25 <Eval uati on net hod> (1) Adhesi on of

encapsul ating nolding material to punch surface The punch suf fagh 50 6
tabl et form ng machine was visually observed, and adhesi on was evaluated
by the shot nunber at which adhesion of an encapsul ati ng nol ding materi al
occurred for the first tinme. (2) Appearance of encapsul ating nol di ng
material tablet The appearance of an encapsul ating nolding naterial tablet
produced before observation of the adhesion of an encapsulating nolding

material to gdver PHRED, %éﬁﬁﬁez@@ﬁﬁrép%ﬂ@a&%)aﬂ@ﬁe wa Sua A obsered, and

swel ling or 'stain believed to be a residue of release agent was judged as

poor (X) , aish®dderdglwele:drger cas 2008k h8hurk3xupdbes) ﬁpowaq<almen

encapsul ating nolding material tablet used for the above-nentioned

appear ance evagalal KOR . ofcdcd)d Was tuseh RI3G 5 Mot ded rit v d 6 ansfrelapialiding
machi ne under conditions of a nold tenperature of 180C, a nolding pressure

of 6.9 MPa amll subdtaralesni gz s neuofadd” seconds and post-hardened at 180C
for 5 hours to produce DI P16 pin package onto which a silicone chip of 8
mm x 10 Am x 0. FArsmpashadbendd cisiangle. o3 mg (ileisskirdssed s2@fadog of a
tenporal tacking agent (Lock Tight) , then, peeled toward cross direction
under a head spesth off 30 fiowmiing, macdinehe oft térgehcapeall astingngiod didgn) was
measured. (4) Contact angle ratio Using the encapsul ati ng nolding material
t abl et on wiatierial tablet was measured. As shown in Fig. 4 (a), the

pressurized surface 25 by a punch of a forming machiﬁe of the

encapsulating molding mater_ial tablet 21 was placed

10 horizontally, and a pure water drop of 4 pPL 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 cylindric'al 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 the 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

25 encapsulating molding material tablet, to give the contact

angle ratio of the encapsulating molding material tablet.

In Comparative Example 5 inwhich a release agent solution
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t he above-nenti oned appearance eval uation of (2) had been 34 1 February
2006 5 10 15 20 25 perforned, neasurenent of contact angle mﬁg %onducted by
a contact angle neter FACE CA-Z type nmanufactured by Kyowa F @Qgéku
K. K according to JIS R 3257 "test nethod of wettability of substrate
-glass surface”. First, the contact angle of the pressurized surface by a
punch of a form ng machine, of the encapsulating nolding material tablet
was neasured. As shown in Fig. 4 (a) , the pressurized surface 25 by a

punch of a fior mongfedchd Neh@ftdte sergapsubati ngymldicng tgefniag'hi gblet 21
was placed horizontally, and a pure water drop of 4 L was pltaced on t'he

center therenkiimn@om@ar@anmacmxwmyﬂégmxsam@agUﬁgdwhwghtthghghggﬁggg% angl e
on the cylindrical surface of the encapsulating nolding material tablet 21
was neasuredf Asredkewe bgeBitglafelb)s bhaleklki pHehcahesHEhigee@6: Qb at he
encapsul ating nol ding material tablet 21 was placed horizontally, a pure
wat er drop &Pthqwteﬁastmnﬂﬁnti@mdedhysiondﬁmmuﬁ@%@@ﬁﬂaﬂﬁw§m§1diﬂg
center of horizontal direction, and the contact angle was neasured by the
shape of°a Watériadr dp ftdenponeh tshe fizerd iicalreswrflaas] y nedawdi ngr he

upper nost art of the cylindrical surface 26. The‘neasured val ue of the
cont act angE@mBﬁrlaﬁéVﬁrFé’"saéﬂﬁliQ%a anslp faceh byh ahpuidickofe ss & 6rant algeamehi ne
of the encapsul at.in ol ding material tablet was divided by t he neasured
val ue of t geegﬁéigréﬁ@W?%ﬁP?ﬁ@@&ﬂ¢%ﬁ%m@éﬂmﬁhéacesehuinyentlon,

an effect was found on 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

15 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 pPm 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
25 appearance, and if an element is encapsulated using an
encapsulating molding material tablet produced by this

production method, an electron part apparatus excellent in
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encapsul ating nolding material tablet, to give the contact angle ratio of
the encapsul ating nolding material tablet. In Conparative Ex E@$e 56#ﬁ

whi ch a rel ease agent solution 35 1 February 2006 5.10 15 20 Tyary 4006 ¢
to the punch surface of a tablet form ng nachine, and in Conparative
Exanples 1 and 4 in which the thickness of a release agent |layer is
smal l er than the range defined in the present invention, adhesion of an
encapsul ati ng no[ding' material to the punch surface is remarkably poor. In
Conpar ati ve Ex@hprlsl2tyrmrs benohhathetihecidiefoess iafs anaekeass] AN

| ayer is over,the range defined in the present invention, an effect was
found on decr&isk@B¥eadhesi on of an encapsulating nolding material to the
punch surface, however, the poor appearance (stain) of the encapsul ating

. nolding material tablet occurs. In contrast, in any of Exanples | to 4,
poor appearance of the encapsulating nolding material tablet did not

occur, and the adhesion of an encapsul ating nolding material to the punch
surface of a tablet form ng machi ne could be decreased. |In particular, it
was found that also adhesion is excellent in Exanples 1, 2 and 4.in which
the thickness of a release agent layer is 0.01 .Lmto 0.02 mon the punch
surface. | NDUSTRI AL APPLI CABILITY In the nethod of producing an

encapsul ating nolding naterial tablet according to the present invention,
adhesion of an encapsulating nolding nmaterial to the punch surface in
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tabl et nolding can be decreased w thout generating poor appearance, and if
an elenent is encapsul ated using an encapsul ati ng nol di ng natggughﬂPPQéet
produced by this production nethod, an electron part apparatus excellent
in 36 1 February 2006 reliability can be obtained, therefore, its
industrial value is large. 37 27 April 2006 CLAIMS 1. A nethod of
produci ng an encapsul ating nolding material 5 tablet conprising: feeding
an encapsul ating nmodling naterial to a formng netal die and
conpression-formng the material by upper and | ower punches, wherein a

rel ease aggpymkayer having a thickness greater than 0.001 pmand |ess than
0.07 pmis provided on a contact 10 surface of at |east one of the upper
and | ower punches with an encapsulating nolding material, for conpression
formng. 2. The method of producing an encapsul ati ng nol ding materi al
tabl et according to Claim1l, wherein the rel ease agent 15 contains at | east

one of flwyoring- a - .licone-based rel.ease agents. 3.
The nmet hod of %rggﬁ%?ﬁgggﬁ gﬁgggggﬁgt?ﬁg %%#%#%%Pﬁ%fﬁgigpl a6 &2 ldi ng

to C]aiﬁ1Q?b%ﬁér@qmnﬂﬁ§ﬁﬁgxnfemdhmgeamﬂbmeﬂpﬁuma@ggﬁtmb&l@hg'%%¥%F¥%%Of
ene. 4. e

perf luorpal kyl -cont ai ni.n pol yners and pol ytetrafl uoroethy

met hod ofQ%r%d%grﬁgnénm8ﬁégpgﬁpaﬁgﬁbqﬂﬂﬂﬁ%ﬁﬁlﬁﬁréﬂﬁmln&zﬂh&ﬂmﬁﬁﬁﬁiaﬁrﬁyto
A aim 2, ubeeri and heoweligenendased 25 rel ease agent is carboxyl
group-nodi fi ed di met hyl pol ysil oxane. 5. The nethod of producing an
encapsul ati ng %%@H?%@ fafrelease3agent layer having a thickness greater

than 0.001 um 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 release agent
15 contains at least one of fluorine-based release agents and

silicone-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 perfluorocalkyl-containing

polymers and polytetrafluoroethylene.

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

25 release agent is carboxyl group-modified dimethylpolysiloxane.

5. The method of producing an encapsulating molding material
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27 April 2006 tablet according to any one of Clains 1 to 4, wherein a

rel ease agent dissolved in a solvent is fed to the contact S“Fﬁ@ﬁﬁﬂ9606he
upper and | ower punches with an encapsulating nolding naterial, to provide
a rel ease agent layer. 5 6. The nethod of producing an encapsul ati ng

nol ding material tablet according to Claimb5, wherein the solvent has no
flammability. 10 7. An encapsul ating nolding material tablet produced by
the production nmethod according to any one of Clains 1 to 6. 8. An
encapsul ating nol ding material tablet having a contact angle ratio of at

|l east 1.1 | e .35, 15 9. An electron parf apparatus equi pped
with an e g%@%% %Fs]%%%%%tgt uéPXg he & casﬁ}éﬁ‘ll in% ntgfdl‘lmg WReEepial a
tabl et arebedbag dgerd alisZodve8. 20 40sclRen¥et hod rafy R’f&d'ﬂﬁiengccﬁ'ﬂ:acht

e

encapsul ati ng nol ding material tablet according to Claiml, whereint
encapsul aFFﬁgaﬁﬁl (?ifng:hq'ra’t‘EP?EI apgdp|laweraPunehes avithngne ermtapswifatgiment er

t han 1'15m°§agnbe§§tégﬁal;'gé'aﬁéV%&e %hgefgg$ s$%g££n9 nol di ng materi al

tabl et according to alm erern the contac anglea¥%flo is greater
than 1.45 and less than 1.35. 39 27 April 2006 12. The encapsul ating

nol ding material tablet according to Cdaim?7, conprising: (A a
thernoset6ing Tesimeth8 afhprddueingand Eakba®aulRehgdNn1idilHemat L3 The
encapsul at i nol ding nmaterial tablet according to Caim8, conprising:

1 N
(A) a therdtettidrreding (1) £ldmieRer whAgelw) thei mwleent flidd emo
flammability.

10 7. An encapsulating molding material tablet produced by the

production method according to any one of Claims 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 less 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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27 April 2006

12. The encapsulating molding material tablet according to
Claim 7, comprising: (A) a thermosetting 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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