; LMNCe3et X6T SPECI FI CATI ON ENCAPSULATI NG MOLDI NG MATERI AL TABLET, METHOD OF
PRODUCI NG THE SAME AND ELECTRONI C PART APPARATUS Thi s application clains

‘priority based on Japanese Patent Application filed previou me
applicant, nanely, Japanese Patent Application No. 2001-3323%@“@ﬁmmm@ﬂﬁﬁion
date: Cctober 30, 2001), and the specification thereof is

herein by reference. 10 Field of the Invention The present invent?iE

relates to an encapsul ating nol di ngspe¢eri@Tic@bl et, a nmethod of producing
the sane and an el ectronic part apparatus equi pped with an el enent 15

“encapsul at ed wsdNESTIET ENC aEsL) BNG MR TRRININGARAEST, | HETHAP| eF . PRakkgEdand
Technol ogy Conventionally, in electronic part apparatuses such as

sem conduct or appar at USEIE SARME RND FRECTRONGICe FART AP PAR AR Eapsul at ed for
"the purpose of protecting elements such as transistors , I1C and the like
fromthe outer environnent is , and maki ng nounting on a substrate easy. In
the field of this el enment encapsul ation, encapsul ation

. ith a resin |

mai nly uséd fromTtHe sPRAUPBLAPE V2 iRHOBUEPTV Y)b,as’(?(?s?nyrﬁf‘%%esq ?Rgeaﬁ and
encapsul ating nol ding materjals usi,n her no-setting _resi,ns._are_w
usedP Particgkﬁply?agﬁéap%%ﬂ%ﬂiRﬁ?Wﬁﬁﬁ? &§£¥UE%Qé%”%g&ﬁ?ﬁéFaﬁ%VdP%%gg ?ng an
encapsul ati ng_nol di ng ! erial _in the fo f My a i iLhke are
excel lent in %EBﬁBﬁ?gaﬁatﬁngéﬁ?#%F?%}OEn oSa?gb?o3gg§ggiéag?g %%? h%ss
product fon. Encapsulating, mohdi hgg i eLhal enknsbbesforatobnbendetoar esof ten

y e

tabl et-fornmed o] rndrrca hcapsul ati ng nol ding material tablet of
wei ght and diHR@%E?BrSQ%Be§BQQQhHQytQeEB%eﬁeeuirenents by clients. In

‘encapsul ating"an efenent of an el eCtronic part apparatus
10
Field of the Invention
ThepresentinventionrelatesTx>anencapsulatingn@lding
material tablet, a method of producing the same and an

electronic part apparatus equipped with an element

15 encapsulatedusingtheencapsulatingmoldingmaterialtablet.

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 substrate easy. In the field of this

element encapsulation, encapsulation with a resin is mainly

used from the standpoints of productivity, cost and the like

25 and encapsulating molding materials using thermo-setting

resins are widely used. Particularly, encapsulation methods

such as transfer molding using an encapsulating molding

NN
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usi ng an encapsul ating nolding material tablet, reduction in generation of
wvoids inside is required for inproving its 10 nol ding property and refl ow
crack resistance. Therefore, high density of an encapsul ati ng nol di ng
material tablet is required, and the form ng pressure in formng a tabl et
tends to be increased. However, when the formng pressure in formng a
tabl et 15 increases, an encapsulating nolding material easily adheres to

t he punch sumfaoericfl dnt ableetfofrar pifngowaehi, nend\VWEE ai bk pheaydx tyPe: £POXY
-resin excellent in reflow crack resistance is used as an encapsul ati ng
mol di ng mat eritakcPnany et pwidatdtiy inyl ,dang swtetioabe easidapladherasad® t he
punch surface 20 irrespective of the formng pressure in formng a tablet.
- When an encapdi®GHethwl Bregraatetial nelpanyird ter salheried the fhempanch
surface of a tab)et form ng machine, there occurs a problem of production
of an encaps®AtiSTy o GG eI foamiest ioftand oty lsvdmicel s partial |y
m ssed. 1g g%peratig%rZS of igch adhesion, a tablet form ng nachine is

st opped, the PSR "SI FRGP SRR TAITeY 1o cbiete | 6 fresreuiet R didirsrsicon
subst ance, | J to r.emarkabl e decrease in productivity. 2 As a met hod
of preventin%@%ﬁ%&ﬁéﬁgag an 3&?&6&@%ﬁﬁ%ﬂfqﬁﬂ(ﬂﬂﬂf%ﬁﬁ%ﬁ%fﬂ to the punch
surface of a tab f 1 - i l.ease. agent has been tried to be
baki ng- appl i ed o%ﬁkﬁgg Ehgﬁtgﬁ f22%f§?3%£§55VE?1?%€ﬁ?ﬁbcRﬁém%ﬁﬁaqﬁiﬂf:ng, 5
however, to eRrliygadn idulfdtianth ehbegt ng{dera, 8 Jggthod, fanQng_a

rel ease agent to an encapsul ating nDIdina nater|é¥ and a’'me %o 0 6hting
a silicone- basedraelieaseragentishavisidesRECi-ting ith h
surface gJP-A No. 9-193149) have been suggesFg&fgﬁgﬁggzﬁ?ﬁgﬁégggggg%

pr obl ens1f egawdidiggl®rbberrel babi lretry oaf cadceneapsulatiag mehdi-ng.pateri al
such as poor appearance of stain observed on the appearance of a table t,

| overing in hébhoderestgtance candpshealtike hboaghgadhest on isHart i@l |y

i nproved. The present invention has been acconplished in view of 15 such
condi tions, &REvanedbjaed thvefeshing poepsove den &ometihoda ofalpreadenag an
encapsulating ngldlng mat erial tablet by which adhesion of an encapsul ating
nol di ng mat eFPaP®t 6"FRE2pGAch surface of a tablet form ng machine can be

reduced; an encqpsulatinqvnnlding terial tablet produced by this nethod,
owever, wWhen the forming pressure in forming a tablet

15 increases, an encapsulating molding material easily adheres
to the punch surface of a tablet forming machine. When a
biphenyltypeepoxyresinexcellentinreflowcrackresistance
isusedasanencapsulatingnmldingmaterial,anencapsulating
molding material easily adheres to the punch surface

20 irrespectiveof the formingpressure in formingatablet. When
an encapsulating molding material is partially adhered to the
punch surface of a tablet forming machine, there occurs a
problem of production 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.



20 and an el ectronic part apparatus equi pped with an el enment encapsul at ed
wusing this encapsulating nolding material table t . SUWARY OF THE

| NVENTI ON 25 The present inventors have intensively studied to solve the
above-nenti oned problens, and carried out various investigations such as
heati ng of an encapsul ati ng nol ding 3 material in formng a tablet,
cooling of a punch of a tablet form ng machine, formation of a rel ease

agent |ayer on the pumchtisid foac @rcara tikey laidkes 1A% @frﬁﬁuéhcaFQﬁlQEﬁﬁ nt
.inventors have found that the above-nentioned object can be attalned
formng a releasdingenstiayei having spechf sarthtekoess eaptbe PHBﬁhng
surface of a tablet form ng nmachi ne using a rel ease agent dissolved in a

- sol vent t hen, M¢@biee . forrilegsencenchpsid adengt mbeditng beabekiab-Epgditedt he
above- ment i oned tabl et forn1:g machi ne, | eading to conpletion of the
present 10 i nYRntPRPUNeIYE Ladfe Qfr ésdabliety Sarinongr Rahéset olthding,
following gratters. 1. A method of producing an_encapsul ating mol di ng

mat eri al tabl%@w%%%ﬁrlﬁﬁrﬂ?lyfé@d?%@uéﬁl%héﬁbs%i%ﬁ¢¢ug Mﬂnﬁhﬁ},nat@ethbd15 to

a formng net and _c¢ Tpressi on formng the materi al pper and | ower
punches, V\/ner%n glnglaeéggngﬁgrﬁgq%@? at?a@%ﬁﬁpau%ﬁFéRﬁé@%ﬁ@a@eFetth

e A Rt

one of the upper and Tower punc

material, forsgonpression hod of produging,a

encapsul at| ngS nol di ng mat erﬁsfg |tagb et acc ﬁgs[ ng Ce CEI ai % %o' %ag?%}#a t he
rel ease agenthentaidis stigdeeasiy Oﬁ%w%Eef|U%ﬁbQ% Q§§e9r58i§ﬁ§e §%§Pésn§nd

silicone-based rel ease agents. 25 3 . The nmethod o pr oduci ng
encapsul d0i ngzhmlréilngbrateri af drabhetpaatardintdnd 0q Gh@infB2 pi WELeLN, L he

fl uorine-based rel ease
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
ofproducinganencapsulatingnmldingmaterialtabletbywhich
adhesion of an encapsulating molding material to the punch
surface of a tablet forming machine can be reduced, an
encapsulatingmoldingmaterialtabletproducedbythismethod,
20 and an electroric 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



agent is at |east one of perfluoroal kyl-containing polyners 4 and

'pol ytetrafl uoroethylene 4 . The nethod of producing an encapsul ati ng

nol ding material tablet according to Claim2 , wherein the s ilicone-based
rel ease agent is carboxyl group-nodified dinmethylpolysiloxane. 5 5. The
met hod of producing an encapsul ating nolding material tablet according to
any one of Clains 1 to 4, wherein a rel ease agent dissolved in a solvent is
fed to the comttautiaduihaterninghe tstpert andoh aner o pUNGRRTWLEN: k1 ot

- encapsul ating nmolding material, to provide a rel ease agent |ayer. 10 6 .
The met hod off Pddgc Maghdameandapsaitabnngfmel déhga sat egéat 1aphetoacaqr di ng
to daimb5, wherein the solvent has no flammability. 7 . An encapsul ating
- ol di ng mat ePERCHSIHT B Cr v 88 Wk ssheAprotimtliont hephed eaccordimg 0 any
one of Claing_l tg 6. 15 8 . An encapsul ating nolding material tablet

havi ng a cont&¢t ARGPE FEEFOTBE FpPeashentioneddPbest tdrm bk 35.ta0netn

el ectron pargyﬁgﬁgratus egg#gggd wi th an el enment encapsul ated using the

encapsul ati ng 1"gndt fa%?%?té%%¥ﬁ¥ﬁnﬁy%%9(ERﬁQﬁfﬂQMtW}CKE@SBRIEF

EXPLANATI ON Q. 1 i.ew show ng a process, of producing an
encapsul at i ndgérm nllg}%nétst‘l:lersr%iaae ¢ a%?ceat 1§ i%rl{”rfégff‘é‘ﬁ%%&ﬁéjrﬁa?ﬂ%a\ﬁeé\ﬁa@ﬁ a

rotary type kabhet gf i hi,n .25, Fi g. IS a view,showing a
process of prgdugiﬁgggghg%gggguﬁagfﬁgeﬁélégﬁg’néﬁéﬁfér PEBf-EE GSing the

si de expansi encupew1akiagr AbARY nkYRS tsEQrpLn ine 30..5 Fig. 3
is an enl arged Iongituéi%al sec??onanggéa F%Bagging?%BBVSnganangﬂ

encapsul at i ngabbkdi figrid @ addhinfd 01 e4dl Sga S eREFALLS o ig?ﬁﬁﬂ?gﬁgg g, met hod
of neasuring the contact angle of an encapsul ati ng nol di ng mat rraf table t
5 Fi g.1& jénuenkewmnshowi ng the condition of spraying of a rel ease agent
solution using partial sectional views of a turntable 1 and a die 9 of a
rotary type tablNAMGlof mithy rpactiane 30vention relates to the following

matters.
1. A method of producing an encapsulating moiding material
tablet comprising: feedingenlencapsulatingwnoldingInaterial
15 to a forming metal die and compression-forming the material
by uppef and lower punches,
wherein a release agent layer having a thickness greater
than 0.001 Um and less than 0.07 Mm 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. Then@thodcxfproducingen1encapsulatingnmldingnaterial
tabletaccordingtoclaiml,whereinthereleaseagentcontains
at least one of fluorine-based release agents and
silicone-based release agents.
25 3. Then@thodcxfproducingenlencapsulatingnmldingnmterial
tabletaccordingtoClaimZ,whereinthefluorine—basedrelease.

agent is at least one of perfluoroalkyl-containing polymers



10 DESCRI PTION OF MARKS 1: turntable 2: penetration port 3: materi al
feeding and dealing station 5: pressurizing station 15 6: hopper 7:

encapsul ating nolding material 8: feed shoe 9: die 10: | ower punch 20 11:

| owering guide 12: dealing jack 13: upper punch 14a, 14b: rail 15a, 15b:
pre-press roll 25 16a, 16b: holder 17: supporting stand 18a, 18b:

mai n-press roll 6 19: load cell 20: extrusion roll 21: encapsul ating
mol di ng mat erbkall pablett22ri1takeethyguhde 23: rel ease agent spraying
apparatus 24: rel ease agent |ayer 25: conpressed surface by form ng nmachine
punch 26: cyl &ndrTlcahestibbiacep2ddupliagean pakagsngaptingmsudfageat@r28l

rel ease agent solution 30: rotary type tablet form ng nachi ne PREFERABLE

. EMBODI MENTS FORo CARRYICNGAODE tRHEL 4 NVENTWREM elLinet lenshpsapat +ngs ablrdilrg se
material used in the present 15 invention is one which is used in general
as an encapsud@enhglAorarhgxwat erpar medhfardi Agnathkiépamb¥etiPignresi n such
as an epo§¥ resin, cyanate ester resin and the |ike, and a_hardener, an

i norgani ¢ FilPer HRIMERECH KePRPEREET ISP ENFRE Sl AL A0i M. I il MRfteER 2hay

al so contain a t?ernn | astic resin. , ,
tablet acdcording to any one of Claims 1 to 4, wherein a release

agent dissolved in a solvent 1is fed to the contact surface
of the upper and lower punches with an encapsulating molding
material, to provide a release agent layer.

10 6. The method 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. An encapsulatingmoldingmaterial tablet having a contact
angle 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
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 tabletusing the side expansion

view 0of a rotary type tablet forming machine 30.



20 As the encapsulating nmolding material, it is preferable to use an epoxy
resin fromthe standpoints of electric property, noisture resistance, heat
resi stance, mechani cal property, adhesion with an insert article, and the
li ke. As the epoxy resin, those generally used in encapsul ating epoxy resin
~ nmol ding materials can be used wi thout specific restriction, and there are
listed, for exanple, those obtained by epoxidizing novol ak resins obtained
by condensing or Fig. Qo-iGoRGERS1AGRIENBhTisuahnas BBeRabnadr esely, 1Xykenoi,
. resorcinol, catechol, bisphenol A, bisphenol F and the |like . and/or

napht hol s suchias fn-paphéhelng (3nnapbibeh]adihydnexytaphnhatenel and t he

i ke with conpounds havi ng an al dehyde group such as fornal dehyde,

. acet al dehyde, prdpinndl dehydehdrerizal dekydehosahgcy Ined ety ddé maadstheéngi ke
in the presence of an acidic catalyst, typically including phenol novol ak
type epoxy reSiasoandcsrartblep 856 emoaps aka tiperepaipomesiaisial aphlkyl type
epoxy res%ns obt ai ned by epoxidi zi ng 10 bi sphenol A, bggphenoI,F, bi sphenol
S, diglyci®dyl etHer%s sSuch asVaPKkyIRetbRyitir P Uit efsePratéddbpphenol

and the liKke, siilbene tX e diglﬁcid%l,ethe[, henol aralkﬁl [esins
napht hol * ar al K§/HS728i 337 t hH3ET bh i hetP®yPabokd Hi 3FHG Qe@tcYs8F of a

pol y- adduct s pof npols with dicycl opent apunchne 15 or terpenes; ci dyl
ester type ep &?ggggf%g'%%%§ﬂﬂﬁa%ﬁ§gfbﬁ%??ﬁ%%8Fmb%?9f%5§§3%55¥h@agﬁgﬂeas
phthalic acid;ydimer acid and the like wth epichlorohydrin; glycidylanne
type epoxy resins obtained by reaction of polyam es such as

di am nodi phenynet hane, i1isocyanuric acid and the like with 20
epi chl orohydrin; trienthyl ol propane type epoxy resins, naphthal ene type

epoxy reslions hRycwgearmapht hadexe ring, |inear aliphatic epoxy resins
obt ai ned by oxidizing an olefin bond with a per-acid such as peracetic acid
and the like, alilcyduraxtefpdxy resins and the |ike, and these may be used
singly or 25 in conbination of two or nore . O them biphenyl type epoxy
resins, stil benetdpecepmnetriesi perend sul fur at om cont ai ni ng epoxy resins
are preferable fromthe standpoint of reflow 8 resi stance, novol ak type
epoxy resins are 3pr gfadrealila) fhemdinee agrcandiediimg eftatdradeni ng property,
di cycl opent apunchne type
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



epoxy resins and napht hal ene type epoxy resins are preferable fromthe

st andpoi nt of | ow hygroscopicity, naphthal ene type 5 epoxy resins and

tri phenyl met hane type epoxy resins are preferable fromthe standpoint of
heat resistance and | ow warping property, and it is preferable that at

| east one of these epoxy resins is contained. The hardener used in an
encapsul ating nolding material 10 is one generally used in an encapsul ating
nol di ng mat eri al 18nd 1ibsidnete1parti cul ar=y restricted, and when an epoxy
.resin is used, preferable are phenol resins, am ne conpounds and acid
anhydri des , and2bromxtthesibandpailnt of storage stability, phenol resins
are nore preferable, and fromthe standpoint 15 of adhesion, am ne

. compounds ar e nora :peefcapablle.tibigstreddisc e telrdérdl tegdiet are, for exanpl e,
novol ak type phenol resins obtained by condensing or co-condensing phenols
such as phenol, @Resdlakecdgoriingl , cat echol, bi sphenol A, bisphenol F,
phenyl phenol , am nophenol and the |ike and/or 20 naphthols such as

a- napht hoP, ~i - n&ptit K&ILeadieh paessty SEFRYIA% 3P Td e |i ke with conpounds
havi ng an al dehyde group such as fqrnal dehyde, benzal dehyde,

sal i cyl al dehyde” &fd Fﬁ@eﬁﬁﬁéa@ﬁnﬁhgaﬁfﬁéence of an acidic catalyst; a-alkyl

type phenol resi such_as phenal al kyl resins, naprthol _.aral kyl
resins and the Ig e §§W?ﬁ§?ﬁfgdsﬁf§rcﬁhé o%grgﬁ' oFATARRh S %hd di et hoxy

p- xyl ene; cyclop%%tagﬁﬂg%%%iggaesI¥¥yge resins such as 9
pe p

cycl opent apunchné t'y henol™ novol ak resins, naphthol novol ak resins and

the like synthesb&gdpﬁ%gﬂggﬂgﬁgﬁﬁfgggﬁgﬂﬂ{ Naphtlwl s and cycl opent apunchne

by copol yneri zation; “terpene-no phenol resins and the |ike, and these

may be us@d singlyg.ordincmhigaatd e 1efcilod or nore. OF them preferable
fromthe standpoint of reflow resistance and hardeni ng property are aral kyl

type phenol resimng,: pafernablyed ramlidie Rirandppinachafnd ow hygroscopicity

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

15 irvention is one which is used in general as an encapsulating
molding material, containing a thermosetting resin such as
anepoxyresin, cyanateesterresinandthelike, andahardener,
an inorganic filler and the like without specific limitation,
and which may also contain a thermoplastic resin.

20 As the encapsulating molding material, it is preferable
touseanepoxy resin fromthe standpointsof electricproperty,
moisture resistance,'heat resistance, mechanical property,
adhesion with an insert article, and the like. As the epoxy
resin, those generally used in encapsulating epoxy resin

25 molding materials can be used withéut specific restriction,
and there are listed, for example, those obtained by

epoxidizing novolak resins obtained by condensing or



are dicycl opent apunchne type phenol resins, preferable from10 the

st andpoi nt of heat resistance, |ow expansion coefficient and | ow war pi ng
are triphenyl met hane type phenol resins, and preferable fromthe standpoint
of hardening property are novol ak type phenol resins. The am ne conpound is
not particularly restricted, and 15 aromatic am nes which are am ne
conpounds having an aromatic ring are preferable. Listed are, for exanple,
3, 3' - puncht hyte4cdhddnhaimpodhphebyl| sethans, phenol, cresol, xylenol,

. 3,3 ,5,5 -tetramet hyl -4, 4' -di am nodi phenyl net hane,

3,3 ,5,5" -tetrasthyind] 4' cadi e bdilpilerndmat Raneis@henocl F and the like
puncht hyl t ol uenedi ami ne and the |ike, and comercially avail able are

- EPI CURE W EPRCUREr 7ngphblel mamechnaaufasephedoby RakapiShedbl, Epoxy K. K. )
, KAYAHARD A- A,  KAYAHARD A-B, KAYAHARD A-S (trade nanme, manufactured by

Ni ppon Kayakud€eydrexyndphiioroeps K H2 05 Ka wide wampoumdsuhavtooednby
Tot o Kase% K. K ﬁ . 2~ ADEKA HARDENER EH- 101 é;rade nane , manufactured by
Asahi DenKa K%g% ¥R JrOBPCRR N R B40C TERERA Y €8 643C ¢ Er hdehvdsre,
manuf act ured by M tsuj emcal Co.,. Ltd. ), TDA80 _(trade 10 name

manuf act ur ed %%o%)%% %d%ﬁgﬂ? h}qq%d%&% FfﬁDngﬁﬁ% 8r¥fRGIRA M hike
conbi nation of .t T ci_d.anhydride is not_ particular .
restricted an%nt%%er ggraérge)grﬁfestogg,a ggle%gnﬁﬁgéﬁﬁﬁt%ha??’gggﬁ%;Hr?Hg,wglng

t et r ahydr opht i I, d f: Li rjde,, .
hexahydrophtHg?%%&gﬁﬁgégﬁﬁgﬁqﬁg§%§¥kg%%ﬁg%%%%ﬁ?EEF?CE%ﬁ%g?%ﬁ%ééiak“ype
endonet hyl enesgé£pbydi aphthahikg 1anydsh sey a8t A¥ly | '
anhydride, 10 f%f%lkyltetrahyggbphthaléc %nhydr%dgﬁg§§§%%e %???gag%%§§ride,
trimellitlioc anhyshiénel Anasi cpremyTiE, dsi s HyaheL @r}hd’ﬂiiﬁ@id§ll%0cih"éir% such
anhydri de, dodecenyl succir~ic anhydride, and the _like, and these may be
used singly oxs kikydrbubattiiantetl dmonesubbretutbd Heegidlvaherthd atke, of an
epoxy resin to a hardener is not particularly restricted, and for

suppr essi ng rispeeens etyme rébet el dvhporient s ploevol t ars Ynyef ereadilnes t hat t he
equi val ent of a hardener is set in the range from0.5 to 2 based on an
epoxy resin, ARITRFE Frefldvablng sfinem ¢hpseo obtaiagdl wal @mox iz ZRarg
obt ai ning an epca sulating nol ding material excellent in reflow resistance,
equi val ent s f?iﬁh{%%c¥bp?.?‘agéquFﬂHEPﬁﬁ%ﬁ¥ﬁabFE.d%@ﬂ%%°@¢@¢%@m@@%m@nt of

a phenol {kesin is calculated
P 15 or fterpenes; éayc;dyl ester type epoxy resins obtained by

reaction of poily-basic acids such as phthalic acid, dimer acid
and the like 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 typeepoxyresinshavinganaphthalenering, 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,stilbenetypeepoxyresinsandsulfuratom—containing

epoxy resins are preferable from the standpoint of reflow



hypot hesi zi ng that one phenolic hydroxyl group is reacted with 25 one epoxy
‘group, and the equival ent of an am ne conpound is cal cul ated hypot hesi zi ng
that one active hydrogen of an amino group is reacted with one epoxy group,
and the equivalent of 11 an acid anhydride is cal cul ated hypot hesi zi ng
that one acid anhydride group is reacted with one epoxy group, In an
encapsul ating nolding material of the present invention, a hardening

accel erator caR ke ued, ndfoNgRassR! Yooy e ihar deaipng faecetllgr Aton trs one
generally used in an encapsul ating nolding material and is not particularly

“restricted, ardnidherietane hhstedinfoprexanpy e,dcyyod logre i amucdnpounds: such
as 1, 8-di aza- bi cycl o(5, 4, 0) undecene-7, 1,5-diaza-bicyclo(4, 3,0)nonene, 10
.5, 6- di but y| aripasyly 8s th azadoneytbé bede Aypredepene-resdamd &he Hidderadoifpounds
havi ng intra-nol ecul ar pol ari zation obtained by addition to these conpounds
of mal efic arfrpdr itte, s tridiopen torfpdemdsygaencapicity, naphthalene type

| , 4- benzoqui none, 2, 5-t ol uqui none, 1, 4- napht hoqui none, ,

2, 3- di net Ryl B@oxz0FqEsIGTe 215 I IRNEWVEIRANTER, JgRS SRRXY resins are
2,3-dinethoxy-S-nEthyI-%,4-benzoq¥in%peh 2,§%ginegpo§%§i%ﬁ-benégﬂygﬂgpe,
phenyl - 1, 4- beFAdGHATe tHP (HE 1596& IR oottt Kali g4 <S 5ohd ‘such as
di azophenyl net hane, phenol_.resins anpd. the like, tertiary. 2 1N sueh as
benzyl di net hyieH e %FPPSFﬁgnoﬁﬁﬁih ,l%ﬁgﬁﬁﬁﬁﬁﬁﬁ%ehgéﬁﬁéﬁ8|?egg{ ite F°

tris(dimet hyIt rgsneonetoh | ).hhenol iasnckotrpt%il i&e and derivatives thereof;
i m dazol es suchas 2- thf?lnldazole, -phenyl i m dazol e,

2- phenyl - 4- et th,ngj\@' ngggﬁegngseaeihigﬁ andsgeri yathyaso 2btdeiaaisial
phosphi ne conpounds such as tri butyl phosphi ne, nethyldi phenyl phosphi ne,

tri phenyhphosphigie, Jehle3c418LRYELPhENYH) Phosphh Net 1 8y phenyd pd osephe mneg 1 12
phenyl phoshpi ne and the |Ii ke and phosphorus conpounds havi ng
i ntra-nol eculata pel abikzpioncabkai petkbyr addid ] amd ehiehese epoxy resin
is used, preferable are phenol resins, amine compounds and
acid anhydrides, and from the standpoint of storage stability,
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
phenol resins obtained by condensing or co-condens ing phenols
such as phenol, cresol, resorcinol, catechol, bisphenol A,
bisphenol F, phenylphenol, aminophenol and the like and/or
20 naphthols such as @-naphthol, B-naphthol,
dihydroxynaphthalene and the like with compounds having an
aldehyde group such as formaldehyde, berzaldehyde,
salicylaldehyde and the like in the presence of an acidic
catalyst; aralkyl type phenol resins such as phenol * aralkyl
25 resins, naphthol * aralkyl resins and the like synthesized from

phenols and/or naphthols and dimethoxy p-xylene;

cyclopentapunchne type phenol resins such as



phosphi ne compounds of mal efic anhydri de, the above-nentioned qui none
conpounds, di azophenyl net hane, or conounds having a 5 ~ bond such as

di azophenyl nmet hane, phenol resins and the |ike; tetraphenyl boron salts such
as tetrephenyl phosphoni um tetraphenyl borate, triphenyl phosphine
tetraphenyl borate, 2-ethyl-4-nethylim dazole tetraphenyl borate,

N- net hyl nor phol i ne tetraphenyl borate and the |Iike and 10 derivatives
thereof, and ¢ %@n@'@r@é’l Sy p| Yhdfiol meesbinatéOmof hyehekonore. O
. them preferab e fromt st andpoi nts of hardening property and flowability
are phosphi neneospongss iarnd addube sl Dte phasyhe siez cdmpeungienobllb gnidnone
conpounds, and nore 15 preferable are tertiary phosphi ne conpounds such as
. tri phenyl phosplpmehahsl e ¢y&eopelt goduchse by t cophenyd phosphome with

gui none conpounds. \Wen a tertiary phosphine conpound is used, it is

pref er abl e t haerrpenpimote cedmoant sfuatins coret dibwed 1kBr.oand these may

t hest andpai nt of storage 20 stability, adducts of cycloam di ne conpounds w th
phenol redi nPares e e Braby 0T abl pHENRa hbYD| @k FEli Ar SBPES - of

di azabi cycl oundecene are nore preferable. The conmpoundi ng amount of a

har deni ng accel edt 65y rP&tefﬁarratqlt?ulfarﬂ“y TS tTHERP Priovi i 4t har deni ng

I t 25 effect tt d f th t and t f hard
S operty ang wﬁ%ﬁ@e L%%cidhé‘%cﬂ R ARG dberE haY Borvie %ﬁéﬁ?;B?y
fromO . 005

%_ep]%?érﬁrt%pﬁ L‘té&?{ OQnt % ljo% hy%’D?g J./Q:ga.sed

ShY er
on an encapsul a ing materr al n an encapsul atin rial

of the presenf . in tdﬁ@ﬁﬁﬁ%ﬂéﬁ%reg%g)b% Eabher can e 59@&%%@@ ghbn

necessary. The § hor gani i's conpounde ygr'oscopicity,

decrease 10n | {feak SRRNSIODE GG kgg@@ttanbgprW@@@tarﬂsaome@&egemeygﬁtw ty
and inproverment in strength, and is one generally used in an encapsul ating

epoxy resin nddileg Watghhglawdd dipheel 1prrthacd avby gresidl eleednsgnandi st ed
are, for exanple, powders of fused silica, crystalline silica, alumna,
zircon, 10 catcefemahlée chten Clad cs tamdee onad £, hpodassngnptopanayearsil i con
carbide, silicon nitride, alumnumnitride, boron nitride, beryllia,
zirconia, zireowlaphokyesipkensat eegsimgm spinel, nulite, titania and the

| i ke, beads obtai ned by spheroidizing them glass fibers and the |ike, and
t hese may 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'-tetraethyl-4,4'-diaminodiphenylmethane,

20  punchthyltoiuenediamine and the like, and commercially
availlable 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 HM-205 (trade name, manufacturedby Toto Kasei K.K.),

25 ADEKAHARDENEREH—lOl(tradename,nanufacturedbyAsahiDenka
Kogyo K.K.}, EPOMIC Q—-640, EPOMIX Q-643 (trade name,

manufactured by Mitsui Chemical Co., Ltd.), DETDA80 (trade

10



15 be used singly or in conbination of two or nore. O them preferable
fromthe standpoint of decrease in |linear expansion coefficient is fused
silica and preferable fromthe standpoint of high heat conductivity is
alumina, and it is preferable that a filler is in the formof sphere from
t he standpoints 20 of flowability in nolding and nold friction property.
The conpoundi ng anbunt of an inorganic filler is preferably from70 wt % or
nmore based onname eRCAASH AN Mg BYl dbmgs yaher taé finom t feeskangpaientiseaf
_flanme retardancy, nolding property, hygroscopicity, lowering of |inear
expansi on coefinglgndtrand 26mbipaovenenf twostremgth, and preferably 95 wt %
or |l ess based on an encapsul ating nolding material fromthe standpoi nt of
.flowability. The Worpouddnhydanoenis oft aprihorganily fegtirdctegl and shasee
preferably from75 to 94 wt o , further preferably from80 to 92 m %
particul arly prefeéiabeg, ffem 8kample? Rb@@alhcaﬁn%ﬁ@§b§ﬁbating mol di ng
material of the present invention ,various addjtive such as red Ehosphorus,
phosphat e® StAEFARYABOPREN Ak A2 BRYATARP Y8 tRBABBERABYAEOPAGNALEFi azi ne
ring, nitrogen-containing co unds such as cyanuric acid derivatives,
i socyanuric aEFﬁyﬂéigﬁatg9§§g§ﬁHOPHEh?'R%,aﬁﬂggﬁﬁg?us/nitrogen-containing
conpounds such cl ophosph ne,and the li.ke, nmetal conpounds such as
e BB P Re T BT g BOGA ant By =

zinc 10 oxi de, unm ox X ferrocene and the li ke, flane

retardants suggﬁsﬁﬁggg%§?Q¥eg§gg§aé§%9gkggggqaﬁgg&g§dgpd the like, ion trap

agents such as tes an r-containing oxides of elenents

sel ected from,gRgpeshyfheahyEALPLthbL 2RI Hphydbigeni um and bi smuth, and the
| i ke, 15 coupling agents such as epoxysil ane, am nosil ane, ureidesilane,

vinyl sil aree, abkyhgilaseraprganphihanateannlbariaem pleohelateiand the |ike
, rel ease agents such as higher fatty acids, higher fatty nmetal salts,
ester - based waxeddrpakyotefinaibased waxgsrpdabyethylenenppliyetibyl bpmoxi de
and 20 the like, stress relaxing agents such as silicone oil, silicone
rubber powder aahgdshéel ike;cicolorhhydadgent sicismteras! dyasinicanbydrbback and
the |ike, can be conpounded, if necessary. Encapsulating nolding materials
in the form ofngoweerl idre shact thapepeapspared Hyngry ghi Ag ¢arppéngtion

conpoundi ng
of two or more.

15 The equivalent ratio of an epoxy resin to a hardener is
not particularly restricted, and for suppressing respective
un—-reacted components low, itispreferablethat theequivalent
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 &n 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
hypothesizing that one phenolic hydroxyl group is reactedwith

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

11



~ conponents as descri bed above in given conpoundi ng anount, if necessary
pre-mxing themin a mxer and the |ike, when, heat-kneading the m xture
usi ng a general nethod effecting 15 kneading by a mi xing roll, extrude,
crusher and the |ike. Various conpoundi ng conponents nmay be all added

si mul t aneously, however, the addition order may be appropriately set. If
necessary, various conpoundi ng conponents can be pre-kneaded. 5 For

exanmpl e, an epox¥:keghAyapdqbal denarcuia Rl deneinard zhadenkndoReced gy at or,
an epoxy resin and/or hardener and rel ease agent, an epoxy resin and/or

har dener and asieES del@duly agedactrd idil@r and supl igwagent, and the

| i ke may be pre-kneaded at roomtenperature or under heat. 10 By formng in
.a tablet form nginaehi recapstiletieguhbediegcapselrabiingfmhdi pgeseheri al, an
encapsul ating nolding material tablet is produced. Nanmely, an encapsul ating
nmol di ng mat erdirsdentsi gpobdhrdenimaressat yrgrountirbpearsrahmef mides samdy t he
like to obtain given uniformparticle size, then, 15 the particles are

t abl et t ed®usiTig darssiretng GraA el arehi ie R igan adiatensivgiehnid: vl ght

mat ching the formng conditions depending on the use object. In the present
i nvention, aS%¥ Hoerdt A KA P G i s ARFentS IO T P G0 I Tloh tact

surface of a punch of tabl et 20 formi.,ng machi ne with an encapsul ati ng
ol dong ot et ARETCiT Ak SPepERPFF CHY orit Pt A0 CXEFF ke TC AP a

tabl et form ng nmachine with an.enca squ&%n | di terial” i.s called
"punch surface r[)po,unt 0 fs’ourcr]ﬁ1 aFe ’e%casdé‘aazgaen lﬁ%’é:y?éor %o’nqlg’t e'a eocveen-ernefl’t i oned

punch surface, (ist—'[r&gﬁzégt_rkﬁ“o mlaoocs&l:_gatd)r}gm?e%élzgl ding material fed to the

above- nent i on€ ng nachine Is bl et-formed, to produce an

encapsul abi ng gl ding-yaberdal abela 46 oy hed o ,Qﬁsﬁw.c@%ﬂe—uﬁ%d n the
n

present invention is not particularly restricted, and there are listed, for

exanpl e, siliwgene-iaseddplAass agentsy SUshr Aswdrganepolysid axanei and t he
| i ke havi ng di met hyl pol ysi |l oxane as the nain conponent,
obtained by addition to these compounds of maleic anhydride,
quinone compounds such as 1, 4-benzoquinone, 2,5-toluquinone,
1,4-naphthogquinone, 2,3-dimethylbenzoquinone,
15 2,6-dimethylbenzoquinone,
2,3-dimethoxy-5-methyl-1, 4-benzogquinone,
2 ,3-dimethoxy-1,4-benzoquinone, phenyl-1,4-benzoguinone
and the like, or compounds having a m® bond such as
diazophenylmethane, phenol resins and the like; tertiary
20 amines such as benzyldimethylamine, triethanolamine,
dimethylaminoethanol, tris(dimethylaminomethyi)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



5 fluorine-based rel ease agents such as pol ytetrafl uoroethyl ene,
.perfluoroal kyl -contai ning polyners and the |ike, al cohol-based rel ease
agents such as polyvinyl alcohol and the |ike, waxes such as paraffin,

hi gher fatty acids, higher fatty nmetal salts, ester-based waxes, 10

pol yol ef i n- based waxes, polyethyl ene, polyethyl ene oxide and the |ike, and
these may be used singly or in conbination of two or nore. O them
preferabl e fremetfesssanspod nihotnsal ubd EhHYp}'l@sc}%§ﬂlly%§np%ﬁl%ds having

. Silicone-based rel ease agents and fluorine-based rel ease agents, and

f 1 uor i ne- basethteh-afste dbl &g ard 152 81 £ e qyefelfablkey buam:tbhe sbapdpeint of
rel easing property. O silicone-based rel ease agents, preferable are

. carboxyl groupkomplfiedotpoetigl o mpdiclioxanesdr adel, athef dbovéaeebhaseded
re_ease agents, preferable are perfluoroal kyl -containing polymers and 20
pol yt et r af | uciwetdyd @empcTielssofvertrbsed linethheepres erimdundenhiewn nigsa not
particularly restricted providing it can dissolve a rel ease agent, and
general s& vehPSndiRUrmas Figrz aptsmyllae tatmephpenl ars irisyardfihsot bket her
decaf |l uoropentane and the |ike 25 can be used, and the solvent s
preferably a SHFRRICRHAANPL P BImebtl iy StieFeREREMYHPRP SR DL @ her |

di f1 uoropent ane_or the Jm!ke fromthe starid oints of safety and workability

17  since a tabf&RUFOF midny deohitie PREy YHELQ PP 1 PEat AT AFBURBY 500 BV R i f

wor ki ng envi r.on fpor producing an encapsul.at i nolding material tablet
i s under tenﬁ%ra %sgé?g%. Lﬁmiéﬁfo%@ E%l?%?%ﬁnnfd%%¥a%%Ving no
flammability, s é%#§' t 55%% r { . C k can be
attai ned. Heﬁéfﬁt € %g?ggﬁ%ﬁﬂg€i%%§%o %§§2&§T$?§ %%§p?@$g%% yﬁﬁgsolvent
mani f estitng ngef{ammhid itye Ao 20Gnanthd sk they iy efgsabl ynd ol vent

mani festing no flamuability at 50C or nore. The use ratio of ‘a rel ease
agent to a sataindSidoWwtoAOypardt Gibas ]y restricted providing a rel ease
agent is dissolved in a solvent, and fromthe standpoint of product
property, the ratifo toferg melefasabdgeftrons ghreefsanalipy ifremdd. Ok tdenkiigm o
nore preferably fromO . 05 to 5w o, further preferably fromO0.1 to 3

wt % based on rraedvenendlsl Jheb et hpcmef pheedhhyge acamd®asis agdriddisssl ved
in a solvent (hereinafter, referred to as "rel ease agent solution") to the
punch surfacefofPRPIRIBIRG FUIRAR WA et hedd 198 e r@iedse aferitofayer on

t he puncqssurfac isnot particularly restricted, and there are |listed
general mBandSUCHF 3R DA T i TiF SRRy P oPiR: SRMBRIGRY P MtdSg and the

| i ke, spray coatin f spraying b spray, nozz| e d the like. Fromthe

st andpoi nt oft%Jp%}?%rbYOJIL?}?%p pr}%f%%%éﬁgl ke parrécg ear%gq%t.sﬁ el ease agent
sol.ution may e m | I uid.such Lr and the |i and spray-coated
Feedi ng of a %ﬁ%@%&%\ 1Islo é!J'(ta’il(s)clrlil Bgﬁﬁgep%on%o . Sur ?glceél iast%?_% éerr%bl y
conduct ed i ntarad bt 0L | drifo $1H GablieehNt £f vial il g 1w &Ea&hg Gondguous
mol di ng action of a tablet formeng nachine. 18" The Thi ckness a rel ease

agent |ayer fodmmeinitherpuechesirdaceiis meguinedibaaps: hrem S POl d 0
0.07 ~mfromthe standpoints of re-easability and poor appearance, and

pref erabl2p fromii Ottt 0 HOZtnd T arpd heanstandpaidgonidd welreasahidity and
adhesion. Here, the thickness of a release agent |ayer means thickness

obt ai ned i n oms process wfefasthly, anrdlwese lagentolsot uteanm srides of

obtai ned fromactually observed value or theoretical value. In the case of
obt ai ni ng frchairdreidlcndagane atre ndreknesewdnlde cal cul ated from 10

the surface area of a punch, dilution ratio of a rel ease agent
The compounding amount of a hardening accelerator is not

particularly restricted providing an hardening acceleration
256  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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in a solvent and feeding anount. The rel ease agent |ayer may be forned on a
part of the punch surface, however, fromthe standpoint of releasability,
the rel ease agent layer is preferably forned on the whol e punch 15 surface,
and nore preferably forned uniformy on the punch surface. As one exanpl es
of the method of producing an encapsul ating nolding material tablet of the
present invention, a nmethod 20 of produci ng an encapsul ati ng nol di ng
material 1able) ¢S R0eA LI Yorl YL dRB AL TN GIREN N i 01
illustrated in schematic views of Fig. Fig. 2, Fig. and Fig. 5. In the
“drawi ngs , thosergl gaerhsaBaving: hRemsamenbunekice@n aar e rgicven pirhg esane
reference nuneral and explanation thereof is omtted. 25 The tablet form ng
_machi ne used iinvdrte gi ,esebho kg¥RDE IfAN lies dwat bpabmpouhdely irffesécéodady . and
known t abl et form ng nachi nes such as a hydraulic tablet form ng nach=ne and
the |ike, othdre I%ordgdrdr tfhe reot drsy doppeurald et Frorhmgry sreahiiet 30 can be
used. Fig. 1 is a top schematic view showing a process of producing . an
encapsul aPi nglatedi sryi retiereiaal expdi et obloehd Licoreaty et indied hy
machine 30. Fig. 2 is an expanded side view 5 show ng a, process of

produci ng an SERERIFUlvat R A PO Ry SHRE ndek? AL TERBIEEY 01 $heNEH MY e
tablet formng machine 30 . Fig. 5is a partial sectional view_show ng the

condi tion of AR £TKRSES HGehEPsI Ut £ Hn™ 1oL 4N AedsTeet ahd X die 9
of the rotary type tablet form ng machi pne 30, Fig. is 10. an enl arge
| ongi t udi nal nsoé%tﬁaoﬁ’ntai‘lc‘ﬁiae‘wyi M Jcﬁtee‘g |cﬁ’“c3%elsls%’ﬁf?a"‘hree’ncfaoprsu‘?’%tat“i1 ge
nol di ng mat er | E ts i n_FEi 118 a shayer; 24.1's
fornmed on th OgJodn%f}z ksflﬁl%fseadcgig C%h cﬁg%&%"ﬁgngé]?Lgfg%ﬂggﬂfn&%\%r’ {)ulzncc%ﬂ’lo

with an epcapsul &b Mol ding, maderial -califbo%sa@,ovisblﬂarsﬂw vitdark 2 , the

rotary type tablet tormng nachine 30 has a turntable 1 capable of rotating
360 in the did@Gtdan HrrdOw din ikdh i triand amdhpReim punch des, askan lower
punch 10 are placed so that both punches can nove follow ng the novenent of
t he turntabl eviltridhebuppen ipyneirden g diowem 28hpunehitl , agee sl phraced
that they face and sandwi ch a penetration port 2 provided at the edge of
the turn tablspihel amdhlarte:s socieaded drhttitdheyilcan anads alloragined llsy 14a, b
. Further , a release agent spraying apparatus 23, material feeding and
deal i ng st at ismheg;ojptesiag ithieng gtass dnilsrangd skeoffkguicgel dhesggnay
provided _in the rotary type tablet form ng nmachine 30. When the turntable 1
of the r&ﬁarybq yﬁ;@c{ SHnstL v @rrmilngcomblnatlon of two or more. Of them,

preferable fromthe standpoint of decrease in linear expansion

coefficient is fusedsilica andpreferable 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 compoundingamount of an inorganicfiller ispreferably
from 70 wt% or more based on an encapsulating molding 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

14



machine 30 is rotated 360, an encapsul ating nolding material 20 t abl et

w Il be obtained through a process of feeding an encapsul ati ng nol di ng
material, a dealing process, pre-press _ process, nmin-press process and

t akeof f process. Next, the processes for the nethod of producing an 5
encapsul ating nolding material tablet will be illustrated in nore detail by
expl anations of parts of the rotary type table t form ng machi ne 30. (0)

Process of feedingr« glre@seaagentrb®e A6 S uithaceuwBehvealr &f 4 akesf fFratmat i on
.and a material feeding station 10 of the apparatus, a rel ease agent
sprayi ng appasattus 23 wsiprowirdeduasrihomneitarkEbly SroluBbEngoone watati on
of the turntable 1, a release agent solution 28 is continuously sprayed, so
as to feed the relrase agentssbitinom@Biing respectaveoHurich swedaces of
t he upper punch 13 and the | ower 15 punch 10 passing. By this procedure, a
rel ease agent 1hagefion, ivarfiguseidrtttespahelr md pheeshofus hehgppaatgench
13 and the | ower punch 10 by the rel ease agent sol ution 28 sprayed fromthe
rel ease ag%ntm§bﬁa§Pﬁg BHPAR R 2 s er3 Vads VSifowROMRORRES B2V IRd théTrerdase
agent solution,28 may be fed during,each rotation of the turntable %at
every formatihar BHETPEBrGFOByo AN BEpEPTRARERS aRdCPoRer CEARER) CcBtipfe, or
may be fed of&enigg eggg rggg%igﬂgr.grgngthg §taggggintaof ggrkﬁbklity, it
is preferable Fhat *thé releaseyagen% soFu?i RE28a4VPE2AE €a tonst ant
interval. Tho I n Jf L d.tao,at 1 east one of
Bk E R e g o BR R b o R p L0, FR¥pBBp LBl ke

t he upper and unc , 1t 1rsp eed he rel ease

agent sol uti op,t@-BALBLPYAEHSAEAAGRS 11k}) RESESSofhohiggdl Nerencapsulating
mol ding material Af the encapsulating nolding naterial feeding station, a

hopper 6 mnd axfeed shaeokiake R6OYbAedumand &N ercapsehat ing thdkdieng
material 7, fed through the hopper 6, is stored in
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, and the like,
15 coupling agents such as epoxysilane, aminosilane,
ureidesilane, vinylsilane, alkylsilane, organotitanate,
aluminumalcoholateandtﬁelike,releaseagentssuchashigher
fatty acids, higher fatty metal salts, ester-based waxéd,
polyolefin-based waxes, polyethylene, polyethylene oxide and
20 thelike, stressrelaxingagents suchassiliconeoil, silicone
rubber powder and the like, coloringagents such as dyes, carbon
black and the like, can be compounded, if necessary.
Encapsulating molding materials in the fornlof.powder or
sheet can be prepared by weighing various compounding
25 components as described above in given compounding amount,

1f necessary pre-mixing them in a mixer and the like, <then,

heat-kneading the mixture using a general method effecting
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the feed shoe 8. A lowering guide 11 is provided or. the encapsul ating

.nmol ding material feeding station. The | ower punch 10 noves vertically (as
shown downwardly) passing an inclined surface of the |owering guide 11. 10
Therefore, when the |ower punch 10 is noved vertically downward bel ow t he
feed shoe 8, the punch surface is noved bel ow the penetration port 2 by the
t oweri ng guide 11. Subsequently, she encapsulating nolding material 7 is

agai n i ntroduggdaditin§hey penet £ ahd 0Ro POI t e Rt rdde ( 20 rERE & NGnPr OLESSi ke .
.dealing jack 12 is provided on a dealing station for controlling the height
of the punch sariaegecehpbhediaweronpaieth tinay By anacidiatat mogtaheochser
punch 10 with the dealing jack 12 so as to set the lower limt position of
.the | ower punctw@@ed(, thbeadeatiog ofdéhemanchapsabatopygiabetyngehat erfal 7
is controlled. (3) Pre-press process On a pre-press station, a pre-press
roll 15a and mepeespresyardblusiBierundgiratednparanssgporks pgeskandded. In a
mai n-press 25 station described later, a nmain-press rolls 18a and 18b are
al so pl aced oRCF hexawphor t 23t AR 7re R n2RReh apperepunehnaBdpagsednehr ough
the pre-press station , 22 t he upper punch 13 descends inside the
penetration pdrFIEPbRg ACFEIFrakoOT  t 37 pPROFY eE8EHT 22T MY eREPLTFAL FRY

| di teri O hi ti .th | ati | di teri
715 pressuri Seudra 20MBFder™ 1BG0RY Bopie. GPGLG ) B 1887170 5 LRECSI de

of the upper F%‘g%hi%%a’ %ﬂcd, é.efeii’{? aﬁhe@%fix%aacﬁerﬂg' Qﬁr ‘JT@% 1% P _
pre-press rol H TP SMthe Side of the T ower punch 10. ﬁoug Aot Shown in
order to provwepﬁésynggésastﬁn%&g Qém%Qanygnékoan&@@ REgepress rolls
15a, 15b, and the main 10 rolls 18a, 18b are held along an axis to the
~rotary tyme tabl ey fryiiing mechi Ra3Rt EknVRigNmREBSBePHECERE resulted
encapsﬁlating molding material, an encapsulating molding
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 form a 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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When t he upper punch 13 and the | ower punch 10 pass through the main-press
station, the encapsulating nolding material 15 7 in the die 9 is
pressurized with a further increased of pressure which is greater than that
of the pre-press station. By nonitoring pressure applied in this operation
by a load cell 19 , vertical novenent of the dealing jack 12 in the dealing
process is controlled. 20 Here, the pressurizing condition in producing an
encapsul ati ng nolrdengemateei abehabhekdi $nnohe genesaht yisked et omeds hyot he
specifications of an encapsul ating nolding material tablet (size and the
i ke, particyardiulderisi trekstrikaweyeandf rionr¢ heresstlandpdi, nfoofesobt@ia ng a
tabl et of high 25 density, higher pressure is desirable, and fromthe
_standpoi nts ofitthersitengicrel castageits enghrap paghinprpodyd iparese(drdne
and the like) and durability, a lower pressure is desirable. 23 The
pressuri zi ng Wendilkieohav sngréies gy pe kv 150219 ADGHeMPaL R NP Rt er abl y
from250 to 700 MPa, further preferably from 300 to 600 MPa. Further, the
pressuring tifgloMdHTRASAT P IRATH PR h S Heatfs of the hol ders 16a, i6b
are in contact with th re-press rolls 15a, 15b and the main tolls 18a,
18b, is in i RAERE DT N twjtehnﬁhé’?ﬁﬁb%?r%?bu?@vb‘fciﬁtrm%n%en
revol utions are higher th is.pressuring tinme is arter r.Qd jvity is
better; homfecﬁy%egfosola@lgs%% c?ﬁ %UCSl%Osh etbearsleoolrleﬁels%ﬁaso a?(?%fc(k%egg%%l#y of
a tablet (un-upiformd LEY; Lan £l f. dprQj i ,
friction of fpyocgEL \ﬁlgr{gr%aggf%%éx%)dar s?ﬁéﬁgqﬁg%?éée%%e C r{?l}%ra(;‘fgs,l%lt’|eljgrr£1=,‘éﬂ|9£sQ not
general l'y de?ﬂﬁwgpdc- NCe, i dnyard Bs.flependi ng 00 t hes Sd 28, fe@ dablel
form ng nmachine and the 1ike, however, in the rotary type tablet 1~ form ng
machi ne 30, the yindern-ofaJQyRbHEE RS (Yl 1HHONHBL fid thil BBe ((SEQRMMHA T S
preferably 5 to 25/0.05 to 0.25, nore preferably 10 to 20/0.06 to 0. 13,
further prefefiabllyikkd tadlth8s87mép e hised e rignperatur eonbndation ¢fH t he
process of producing an 20 encapsul ating nolding nmaterial tablet is, in
vi ew of mai ntenance ofrean éfcdapesn, atined emelcdiend nvat éhicals teaisicetingr ofer t y,
preferably from15 to 30C, nore preferably from 18 to 28C, further
preferably fromuollbipsa a pplivengrafesabieonigalaces Facamt 89eHts02rd 15C

is fed
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 dimethylpelysiloxanes, and of
fluorine-based release agents, preferable are
perfluorqalkyl—containing polymers and

- 20 polytetrafluoroethylene.

The solvent used in the present invention is noz:
particularly restricted providing it can dissolve a release
agent, and general solvents such as, for example, hexane,
pentane, hydrofluoro ether, decafluoropentane 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
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~into a turntable of a form ng machine, and nore preferably, cooling water
.of 3.0to 7.0Cis utilized. (5) Takeoff process 24 On a takeoff station,
an extrusion roll 20 and a takeoff guide 22 for taking an encapsul ating

nol ding material tablet 21 out of the rotary type tablet form ng nmachine
30, are provided. As the result, when the | ower punch 10 is passed through
to extrusion roll 20, the encapsulating nolding material tablet 21 is

pushed qui cklyimpe t0 thhe edppermpagimdh ihe rpegnebeat L onr pach & dnnd Be°c

. extrusion roll 20. Then, the pushed -up encapsul ati ng nol ding materi al
tabl et 21 is éaken OuordirddhentQ dotamnt ttypeptablbeinhgf annengapachatneng0

t hrough the takeoff guide 22. By passing through the above-nentioned

. process, an enchpsud atdtey iradl tiabdetat eriralent abiperasucksad hethowc@6rfding to
t he net hod of producing an encapsul ating nolding material 15 tablet of the
present inverBy asingdhesiivansofhawi rnoagsidmatahig ol di aduabtenicdl sedethie
punch surface of a tablet form ng machine is effectively prevented. Nanely,
a hi gh qudl i t§TekeBeREs achgersrasag retha@dkarapabt et iasinsst ai Hedow £hdut
defects in appearance, and the yjeld inpcreases by inprovenent 20 in

wor kabi li ty. Vet hodv tF Y p%d%/%?%a%hl ehéap3 Lﬁ)%?f' %%’aw df nYC ETRTi al

tabl et of th . i tion has wid i cabi | j d d
under  vari ouS™ BT SHCEE O ‘CbAEFS - S ol? (2o LEEA BaFLFEGr SF Ty When
the mol ding pressuy&nl %5@19&%?}@#@9' Fiarfuﬁalbﬁi&g@@s%"ca%d: When a

bi phenyl type epoxy Teésin exc t Tnrerlow crack resistance 1s used as

an encapsul ating 1Rl ding NBLEY I -2 3%1eINCR AT BlPaSe AYRM: fied QLo the

punch surface of a formng
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
agent layer on the punch surface isnotparticularly restricted,
and there are listed general means such as painting coating

20 suchas bakingpaintingandthe like, spray coatingof 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. Feedingofareleaseagentsolutiontothepunch

25 surface is preferably conducted intermittently at suitable
interval linkingwith the continuousmoldingactionofatablet

forming machine.
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machi ne adheres to a surface pressurized by a punch of an encapsul ati ng
-mol ding ma serial tablet, the con tact angle to the punch pressurized
surface of an encapsulating nolding 5 material tablet increases in
proportion to the anmount of release agent fed to the punch surface. In
contrast, the cylindrical surface of an encapsul ating nol ding materi al
tablet is not affected by a sprayed rel ease agent since it does not contact
the punch surfacernhd Rntik@nRc@sENt +OVENLE GRentO1 afe FCAREY 8hitg: BRhdhng

. material tablet has a contact angle ratio, fromthe standpoints of

rel easabi | i tysandaappear asgeitadl ueepbeofrpnedbenabl yolo1lb7opmnbremantdel ess
than 1.35, and in view of an influence on the encapsul ati ng nol di ng

- material propetéydandnesondnyeiaseebpitéferabllyptot8appeaprecandahdss 15
‘than 1 . 28 , and further preferably 1 . 20 or nore and | ess than 1.25.
Here, the conpaefeanhly fatmolOePlahcefclpshatiog wbedshgndmneerial ofabl et
is defined as a ratio of the contact angle of the pressurized surface by a
punch of & foFfifAgsSAREALEE ansl ebeebaRactielRy hefthikngas adra &gl easef ace
of an 20 encapsul ating nolding material tablet. The contact angle refers

t he contact aﬁ%PBt&FWWH%%?aaﬁgﬁiG$n§E¥‘?%t%é%%déﬁWQ%%BrBFeéﬁ &&F8aPat i ng

nmol ding material tablet, and ca e neasured by, a_general nethod ing a
0.0
contact angl e®nefef2afid*FAB~I FRe" ﬁgnAsaPﬂelglégf?gﬁﬁg gﬁ?? 3ﬁg5?giﬁs
[ d with I t | at [ | at.i .di.
e al 1 abl 8Po 26 Bl S T o LS I Y nvant Fonc e r L A e

electronic pact APRALAILSEs, | bMhIoN: £l SIS AICR A5 AGH 18, el etipaL 8, such

. as sem conductor chips, transistors, diodes, thyristors and t

passi ve et®nMefhs ﬁME@éaQ@@dcgf‘%e%@n@hr RSi1stQlch ra€oblo¥ 8 Akddeabicke are
nount ed on supporting nenbers such as i ead frames, wred tape carriers,

W ring boardsinghassivshki aanerwatieng amduhbe |i ke and necessary portions
are encapsul ated with an encapsul ating nol ding naterial tablet of the
present inventiormhand:otdwes appar dtayses naAs sudh mlegctomor partt ©F the
apparatuses, there are listed, for exanple, resin encapsulation type IC
such as DI P (Dbuakhisifeeabkugesr, RoOCGYPsiendpoiagdet rehepsahidiisy)
QFP (Quad Fl at Package) , SOP (Smal| CQutline Package) , SQJ (Small CQutline
J-1 ead packa§b¥y relrsce ¢t 1sigl Lot aeaPar Kegaed Torpe(e He QUAGHFI at
15 Packag and the |ike obtained by a sem conductor_is fixed on a |ead
frame, an théuFééaepo???oﬁoEﬁcpﬁ?ﬁg%ﬁRPXKﬁqqqﬁg(Hn%ﬁ?ﬁﬂ%ﬁnﬂﬂ tOGCcRURE S
bondi ng pad and %he | i ke are connected by wire bonding or bunp, then,
encapsul ati on°P'§*8&Fried out by transfer nolding and the Iike using an
encapsul ating nol ding 20 material tablet of the present invention; TCP
(Tape Carrier Package) obtained by |ead-bonding a sem conductor chip on a

tape carrier and £18,8ncabfil A b PG nkhe G Po HYrGAN reNeRRsBLALLAG <ABLdI ng
material tablet of the present invention; sem conductdr devices carrying a

?ﬁarl 'CEi p noupbedidg sHebras1 B {&hiPr AhBeardhent CEGeM@idn ,Oa Weassy and
e | Ke

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. 1In the
drawings, those elements having the same function are given
the same reference numeral and explanation thereof is omitted.

25 The tablet forming machine used in the present invention isg
notparticularly restricted, and known tablet formingmachines

such as a hydraulic tablet forming machine and the like, other
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obt ai ned by connecting a sem conductor chip to a wiring board or wiring
-formed in a glass plate by wire bonding, flip chip 27 bondi ng, sol dering
and the |ike and encapsul ating the chips using an encapsul ati ng nol di ng
material tablet of the present invention; hybrid IC in which sem conductor
chi ps connected to a wiring board or wiring formed on g? ass by wire
bonding, 5 flip chip bonding, soldering and the |like, active elenents such
as transi storsnafli O6leSso tdWf SR $a8ndtt herhikg AOEHA Ok e PAS e KRl aeRAL s

. such as condensers, resistors, coils and the |Iike are encapsul ated using an
encapsul ati ng nolrlidngl metet bk chabbet cafi dwvheh en 5 atpddved ¢ OproBEAL 0 Bal |
Gid Array) , CSP 10 (Chip Size Package), MCP (Multi Chip Package) and the
- I'i ke obt ai nedabyemeoapd b gt Bng e lchinduckaerdhilptahlan o hterpasasrsyuhspeat e
having termnals forned for connecting a mufti chip nodul e, nother board,
connecti ng t heakéatcomdutrornedipnantd wikiqg & denmed ierprehdedntsedposerw
substrate by bunp or wire 15 bonding, then, encapsulating the side of

seni conduc or SEAYVREDEANPFAGEESI A§ RACGREAPSURAL FRGRRBRUR R Eamet Langt abl et
of the present invention.. Also in print wiring boards, an encapsul ating

mol di ng nat erPaFebH 2t HEPreds BAt TR HFERETSNE R @161 EetPiRpynasdede 38 - As
th t hod of ul ati I t i . lLati [, di
materi al tabl BEOof> tiie pPESEALLi ACERLTBAL W T oW BTELrd FaRStar SRoPdi ng
t hod i l_, i nj i | di d i
Tol ding et hotP SRRLTRe (5 e g ~aPhs BRfiELel B EiRPplE St 76 Potitng
exanpl es furtgefeiljusiral ﬁ%%p@f@éﬁrgt 28, rmi Y S d1Phe B despotslimt

t he scope of the invention aration of encapsulating nolding materr al

4.3 partsidy »@gghtar% @ HPphaydnd iy PEC 8POXY 1 KAk NaNLRY AN peRRXY sing
equi valent of 196 and a nelting point of 106C 5 (manufactured by Japan

Epoxy Resi nK ¥n enddslel Naimey mOARQOhtera8 . pas tisl ys weitHY iof rag. 3,

bi sphenol A type brom nated epoxy resin having an epoxy equival ent of 375,

a softeni ng pairtlesS8GGeartdlaybrodd nies coninent oof tH8 adnta (tmenuifackuneéd by

Sum tono Chem cal Industry Co. , Ltd. , trade name: ESB-400T) , 4.8 parts

10 by wei ght af wwphemoinatalRyénd esiliowieavbngch Eofwiegri ag porapsulating
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 caﬁ move following
the movement of the turntable 1. The upper punch 13 and lower

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 l4a, 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
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of 7 0C (manufactured by Mtsui Chemcal Co . , Ltd . , trade name M REX
XL-225) , 0.2 parts by weight of triphenyl phosphine, 88 parts by wei ght of
a spherical fused silica having an average particle size of 17.5 ~mand a
specific surface area of 3.8 15 ne/g, 0.3 parts by weight of antinony
trioxide, 0.2 parts by weight of nontanic acid ester (manufactured by
Clariant) , 0. 2 parts by weight of carbon black (manufactured by

M tsubi shi Chemcal £011 beléﬁkaine&rﬁﬁgbﬁﬁﬁmh3pf&ﬁéé%§bﬁ 286 Ohg Anparts
_ by wei ght of y-glycidoxypropyltrinethoxysilane (epoxysilane coupling 20
agent) were conpovnaed:ianaonalihgkneaseta undede £ oirere sef, Br&readsag
tenperature of 100C and a kneading tinme of 5 mnutes , obtaining an
.encapsul ati ngpproteasng materpatss ptdecdorandftsheef £ hawoogss hi ckness of 2
mm Exanples 1 to 4, Conparative Exanples 1 to 5 25 The resulted

encapsul ati ng nolNgixig ridtee piralc esess sc dolre d;h egmehicd oy fa dradvering lan under
normal tenperature, then, encapsulating nolding naterial tablets were
produced &si mpo@psutdeinored@ingpeatabiel fadrifithyimddee Ad 136 tshdwd im Fi gs
1 to 2. Regarding the size of the tablets, the dianmeter was 13 nmm and the
hei ght was 19'9¢H¢ IFfhé 1grd G&PileR G C8fcabPAFAS Ph LRS! B Fy- vty BfPtabl et s
5 was conducted at a roomtenperature of 20C, at a feeding anmount of an
encapsul at i ngte?wﬁpﬂ?%d“?ﬁtfje??g?o of 100 kg/ hr, for 0.08 seconds under a
pre-pressure of 2 a and f . 08 seconds at I N-pressyr 600 MPa,
at a revolution o@ql /rr%cr'leustse.O%Ir:of%efjgerl ﬁ:gerlo S% raéeggcsgdg gln C%sgﬁu%{%aé:ri t he

centers of 10 the PYUNC, SUEE & i%n LA ¥ e %C@e\]eéiﬁadsfcggi{) wer

punch 10 passing I'l'e rotation together wth the turntable 1 were all owed

to coincige, & shoWpddrdivh, 3 @& %'g‘lé%steS%QQS}E.n%OEHbEQQt‘A@SZ§pf_§yed

at 0.2 MPa from-a spraying portion of a release agéent sprayi ng apparatus 23

pl aced on thep£epi@sd 18s | imew®f 100t fy punch misrifrar emaand @bt iRhoWs the: cent er
poi nt from both punch surfaces , at a width of ~20 nm for each punch
surface . Encepsttasibidgl npod di apesdd esdgaht t abl et Sowf 2 Exaspt@st intoudland
Conparative Exanples 1 to 4 were produced, changing the kind of a rel ease
agent sol uti osprinedt hsckaesso ofeed reheasel 2@sagepent ayelubhan the € equency
of feeding of a release agent solution (once per five revolutions (shots)
in Exanpl es 1r¢8p8chide Cowmsdr avr feceEramipltés wopen pungiel peand ffhgelover
revol utio in Exanple 4 , and once per one revolution in Conparative
Exanpl es ' anda§h FLPASLRIny t REUED 68 i VP ST ade TaGERE SsBERTFohaYer

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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25 an encapsulatlng nol ding material tablet of Conparative Exanple 5 was
produced.” The thickness of a release agent |ayer on the punch surface was
nmeasured as descri bed bel ow, supposing 30 a spray surface generating in
rotation of a turntable, on a plane 27 containing the punch surface, and
hypot hesi zing that a rel ease agent solution is fed to the punch surface, at
this area ratio of the whole spray area to the punch surface area. 5

Thi ckness of [glease.ageniy éﬁ%eéoiutﬂln t&Kb5tH)ﬁﬁﬁ@ﬁzigrfacésx 1 06
_(wherein, Krepresents the rel ease agent sol ution amount per one punch, L

represents the volynedsdds ofr aFdd 8aperdgfiiuldt ond alEasthageitesd Ut on,
and A represents the punch dianeter 10 (nm). K L can be obtained fromthe

.follow ng fornul ae& the epBaxsAa2)ing xoidixgBmatE€rial) fEERiING Etat{GhH) /
(I/J + GH Here, Arepresents the punch dianmeter (nm , B represents the
nunber of punghopgrerofendardfdeaf shae it abberoB3ied, atdrapeesentsslabinge

| ength of rotation circunference (640 mMmmx ~, at the center of punch), D
represent 9 t heospiay mwbemiabf’ a Fed edwe e rithss Glajpdesn &(. ml,smsﬁ)?redEln
represents revolution (rpm) , F represents the total punch nunber sprayed
per one roundt®e fﬁ?ﬁtﬁb@@ 833 koweripperuadd Ldwef)PYoviderepresBfits the
anount (parts by wei 20 of a release agent, H represents the_density

(g/m) of a r%P%%E%ug EBhEY ?o}%bP%s%ﬁ?eFﬁ@ aﬁﬁﬁﬂfngf 5250Phehbe( pAFEE by
ight) , J the d t M t

Uheopray di HBRES L BomhfRe of a1 b st b Sho acrut e SVl e praRd 57 °

contai ni ng thfn?f?ﬁ@dsgﬁ¥§§8§ gk Lhe %8&@EFH§5831&8 9 and the upper punch

13. The encapsula ding naterra I'n the exanples and the
conpar at i Mg exa”pﬂ‘}?esré’ﬁxee e\éﬁléf?-t% a_L%w%E}:Sngn%d 1PeliQWnov3d veth€cally

eval uation results are shown in Table 1
downward below the feed shoe 8, the punch surface i1s 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. By reciprocating the lower punch 10 with the dealing jack
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 process
Onapre-press station, apre-pressroll 15aandapre-press
roll 15b are placed on a supporting stand 17. In a main-press
25 station described later, a main-press rolls 18a and 18b are

also placed on the support stand 17.

When the upper punch 13 passes throughthepre-pressstation,
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Table 1 Evaluation result Evaluation item Exanpl eConparative

.Exanpl eConpar ati ve Exanpl eConpar ati veExanpl eExanpl eExanpl e112323445 Rel ease
agent Car boxyl group-nodified Perfl uoroal kyl -cont ai ni ng

pol yner Pol yt et r af | uor oet

Nonepunchnt hyl pol ysi | oxanehyl eneSol vent HexanePent aneHydr of | uor o

et her Hydr of | uor oNoneet her Thi ckness of rel ease agent |ayer ( ~c

0. 020. 0010, 01,60:1925040010; 02000 A8 o BHS p 2t 1 om port a1
ratiol. 221, TP 520950 88 IR Ene shot Tabl efting by °

intermttent> 1, > 110003, 10000> n it h ggenesiatd a
(spray (1/5)40g(9%9%'f') (1#%) (I./é%g?ggg)é%%%g%E%I% 1 /T{?gh?g%%%§?Ilyl3

. )10 (no spray) adhesiangusberst abh etinNenomken)Apaedy ance ol apeapsuhati ng
nmol di ng mat er i al OOxxOO00Xt abl et Adhesi on

(N m 80808080i O #383.51830. 2280 vireadw etk 33 6a kfvalpai-more setrdodd>1falf yom
Adhesi on of encapsul ating nolding material to punch surface The punch
surface of a tlablstdd orfnichg nrEehr neunes M swald yeckservedreandradhési on was
eval uated by the shot nunber at 5 which adhesion of an encapsul ating
nol di ng mat erh@}deedidir bl & preriveresisr se1li e fr2p phpedidmed 6he lower
encapsul ating nolding material tablet The appearance of an encapsul ating
nmol di ng nateh@%ﬁcﬁah$et produced before observation of the adhesion of an

encapsul ati ng 10 _pol di.n rial nch r.f [i in (1
P 9 Thod%h %ogaéﬁowg iécég é%‘%% gro%gdeaggsgeggdengandlég) was

of the invertion, 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 maln-press station, the encapsulating molding material

15 7inthedie9ispressurizedwithafurtherincreasedofpressure
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 méterial 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, and fromthe standpoints
of the strength of a tablet forming machine and parts (frame

and the like) and durability, a lower pressure 1s desirable.
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visual |y observed, and swelling or stain believed to be a residue of

rel ease agent was judged as poor (x) , and others were judged as good (O.
(3) Adhesion 15 The encapsul ating nolding material tablet used for the
above-nmenti oned appearance eval uation of (2) was used and nol ded by a
transfer nol ding machine under conditions of a nold tenperature of 180C a
nmol ding pressure of 6.9 MPa and a hardening tinme of 90 seconds and

post - har denedriat 186 FQk 120 SoMPUF Soit @ sRYRduce: DIPESRI1s Pagkags @pL 0
8 mmxx 10 nmx O .

. wWhich a silicone chip of 4 mmnvas adhered using 0 . 3 nmy
(thickness 20ndfdpr@ffrdranpet-ah 1ackiongoagens , (hock ek ghtferabhenrrpeel ed
toward cross direction under a head speed of 30 mimn, and the strength

. (peel strengt3no Nfor)6asMPeasured. 25 (4) Contact angle ratio Using the
encapsul ating nolding material tablet on which the above-nentioned

appear ance eval udtirameof, ¢Rp hadsbeenng@4timperfaraiad, tiwasdoerpat wbich
contact angle was conducted by a con tact angle neter FACE CA-Z type

manuf act ufed bsedky ovethaihmdekagdian KOR amrébraintgtowdtls Re3pse-Press

met hod of wettabelity of substrate glass surface” First, the contact angle
"of the pressuf?zed ]s%lﬁfa%%bb%/n% Punche P BOHOF ni by nmbRhi nkS bR tmeerse
encapsul ating nolding naterial tablet was nggfured. As _shown in Fig. 4 (a),
the pressuri ZAPRUFFEXR W5 hh{he PHRGT 6f YOI i fracKiPse BEVehetions
encapsul at i ng_ nol. di erial tablet 21 was pl.aced 10 horizontall and a
pure water drop &lgg%{%\tﬁ‘ﬁéf pPalted® oh" thé ST & Fﬁé’rr of %ﬁ%ld‘ﬁﬁjél‘)é%}’act
angl e was ne I X copt. g | | LG arfa of

t he encapsulZ?%%%Qﬁﬁﬁgiﬁgwﬁggéfi Fggggﬁgt&gigaé%n%§§§ung%k%gkgﬁg&% ?ﬁ Fig.

4 (b), the cythodiecalcpusfacec2610f the lni eHcAPSMh LN @Q&B&&@t erial
tabl et 21 was placed horizontally, a pure water drop of 4 ~L was pl aced

tenderly on therdppet MsdwPpart alojtdre icent e rafcthen zentakmihfesstPine and
t he contact angle was neasured by the shape of a water drop forned on the
vertical surfpgets ncndi tige t hekelppatosion qray ttiafe tilke ot igudidredl1ysur f ace
26. The neasured value of the contact angle on the pressurized surface by a
punch of a fotertegnmimehisierad ittheaebheapkbeatditgy ool dhag et erfi al talabéet was
di vided by the neasured val ue of the contact angle on the cylindrical
surface of thEcormingmachineandthelike, however, intherotary type tablet
15  forming machine 30, the number of revolutions
(revolution/min) /time (second) is preferably 5 to 25/0.05 to
0.25, morepreferably1l0to20/0.06 to0.13, 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 machine, and more preferably,

cooling water of 3.0 to 7.0°C is utilized.

(5) Takeoff process
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25 encapsul ating nolding material tablet, to give the contact angle ratio
of the encapsulating nolding material tablet. In Conparative Exanple 5 in
whi ch a rel ease agent solution 35 is not fed to the punch surface of a
tabl et form ng machine, and in Conparative Exanples 1 and 4 in which the
t hi ckness of a rel ease agent layer is smaller than the range defined in the
present invention, adhesion of an encapsulating nolding 5 naterial to the

punch surface isohegeriablyr RaQles d, GaMpatatLysn Exaiplas 14 4and 3cdhs pwhi ch
.the thickness of a release agent layer is over the range defined in the

present invenhiids 2anté&f freoli ias nf o8, 901 deckeasa Ofnpdhesion10faidlet
encapsul ating nolding material to the punch surface, however, the poor 10

appear ance (stiidyt aff tdre encapsyl @fbhdor AWl ki NEo et eF indd ot B e30 ocerE S, I n
contrast, in any of Exanples 1 to 4, poor appearance of the encapsul ating
nmol di ng mat erp=advidgdd et did not occur, and the adhesion of an encapsul ating
nol ding material to the 15 punch surface of a tablet form ng machi ne coul d
be decreaSed. |n®patbecisarlti twhess theuhdweharuntls d Cadisephoneistioxeedh ent
in Exanples 1, 2 and 4. in_which the thickness of a release agent |ayer is
0.01 umto 0. 702°XEFehiPhECHURCh Eif PRERP S22 T NPUSPRAAR IAPAISCAR 1™t n t he
~met hod of produci ngaan encapsul at i ng_ﬁ)m)l ding material tablet according to

the present iTvert PBRANCAIRESTONY AP &7 EREAPREANGTF RSl BRRPIRERTI B % 0 t he
punch surfaceoi _tzagglryet nol di.ng can beosﬂl'e% e_asg,g)i wi t hout gle erating poor 25
appear ance, é’narnflf St et - & it alp Gd 4S8Ry &iceR 5%?31 atng
gg'r f“ ggpgf;f[]é;sr?éea}!&sgﬂagénjf%f %%3@%&%&92%?%% ucli 9 ethod., anehectyon
10 rotary typetablet formingmachine 30 through the takeoff guide
22.
By passing through the above-mentioned process, an
encéﬁsulatingnmldingnaterialtabletjjsobtained.According
to the method of producing an encapsulating molding material
15 tablet 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 appearance, and the yield 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
usedparticularly whenthemoldingpressure 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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reliability can be obtained, therefore, its -ndustrial value is |large. 37
'CLAIMS 1. A nethod of producing an encapsul ati ng nol ding material tablet
conprising: feeding an encapsulating nolding na aerial 5 to a form ng netal
die and conpression-form ng the nmaterial by upper and | ower punches,
wherein a rel ease agent | ayer having a thickness greater than 0.001 ~m and
less than 0.07 ~mis provided on a contact surface of at |east one of the

upper and | over @i@l%eér%&gsé%hg%gltﬁl&d‘i@ﬁ%%@e%m dipg, PBLE %rmﬁgé

_conpression formng. 2. e net produci ng an encapsul ati ng nol di ng

material tablglcccorgdhng 49 € aimdrsabepelosthe-Lelvase ggeat 6enLtAi ns
at | east one of fluorine-based rel ease agents and 15 silicone-based rel ease

agents. 3. ThensehHeds 0f nradutigman cencapsabakt Noci®|dig sakekiial tbabl et
according to Claim2 , wherein the fluorine-based rel ease agent is at |east
one of perfl ueoabkyth contasnr hgedosyneiSe 20f asd potypetl atlngroael dyhene.

4. The method of produci ng an encapsul ating nolding material tabl et
accordi ng % o haém 21, tabeeri intheasés | conertpsetiorl easchagentunts car boxyl
group-nodi fi ed di nmet hyl pol ysil oxane. 25 5 . The nethod of producing an
encapsul at i ngrebtaiagaaenerfed tabtke peeohdswgfeoes anyomendiradti nsel to 4

, Wherein a rel ease 38 , _ _
cylindrical surface of an encapsulating molding material

tablet is not affected by a sprayed release agent since it
does not contact the punch surface. In the present invention,

10 an encapsulatinglnoldingInatefial 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
angleof the pressurized surface by apunch 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 UL) 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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agent dissolved in a solvent is fed to the contact surface of the upper and
-l ower punches with an encapsul ating nolding material, to provide a rel ease
agent layer. 5 6. The method of producing an encapsul ati ng nol ding nateri al
tabl et according to Caimb5, wherein the solvent has no flanmability. 7 .
An encapsul ating nolding material tablet produced by the 10 production

nmet hod according to any one of Cains 1 to 6. 8 An encapsul ating nol di ng

mat eri al tabl ebrhaNEag ArEOMAHrANGhech Bl bR, Ofi Aled ga8le1kdorANd: hges than
. 1.35. 15 9. An electron part apparatus equi pped with an el enent

encapsul at ed aspagatiieeentapsi &t el nghdmERr hat ikabkeknacear dihhg to

Claim7 or 8. 20 39 .Au?. A ,.A{3. A3,. A3A3. Ah3, . A3UF, . A

- 2. Al h3, . AF. AUBs . A8 Fe A{du AFdYY cAipsA3traA3iks toAs , AU dAF AR AABAY. AZdl . A

hY. A Y.A UY.A UF. AF.AA3.Ahl.AU.A A .AA.AUA .y ARAY. A

U. A3SJq| : { =) ulh¢td<kkex prise iXjeca] @edcad satk apcajrelrea)ca) né’ai&*ac}nsa] ca}d:a] calc

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca]cTal * f

4An$X$e4b} xsni dnd] e dalkcapes] wareapeabeat el eal Jel”eq gere] e seuc a]Sc éjeéd] calc

a] ca) ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] cal 5LMJ i ' ] UAHS~C}; xsni d_Z] ca] ca] ca] ca

] ca] ca] ca] ca] ETIB%fcéﬁjc%F] &PPS| EaFEapEa) cat ERTE A3t Gapes] ca} ¢aFeafcal ca
caJca]calcal W R(IF% xsnl d ca]ca]ca]ca] ca] ca] ca] ca] ca] cal.ca] ca

} ca} ca} ca} ca] ‘6‘5 T af’% EFcﬁTga"} %Sc%%@é}pc?g ncsa]]a(?ﬁj Eﬁ‘]:apL ‘]i ‘L ]
rrrrre! / T

desss " 7} XENTA D] o4 ?88?8%?8&?8&]“%%%%? ORI e EaPRaF ] A EArER car

al Ca] ca] ca Calﬁ%ﬁ@l&ﬁ] cahgabealeal 5pl FRLGRLL M Al ) AR RIS rdh Kart 1o ™

/}xsm d ZJ]oca] saleRica C@ﬂl&%%}@alg@{@al calraleahsalcaleal gal cal calcal ca
] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca!

/ 1 40n0000000" éﬁd@ﬁlﬂéﬂi&ﬁ\t&%&@tm Ak 4D @losg Nt €1 7 € alealerl)capeagcal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca
] ca! B5556673K8B88949MAH0B:d IChip Carrier), QFP (Quad Flat Package), SOP

; <<=#=X===>Q@Wt>>>} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] cé$wal t &Jwd]ice] Eatkayea] cH)T dpralldaderl 2HQ P2 2E@00 GHESAP AAA=B
uBBC} CCCCDZDDDEE&FBFnFwHFxF} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] caTe@F caTeds capeh] capthiea] Ratkaden] cBQER] ¢ &a! QFFESEHEHWHHHI S|

FETTTII#IRIIII+K, KKKKKKKKKK} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

ca] ca] ca ta] cRieh78a) ca e a4 ld’aﬂdcéjjyc&] éé]“ééPéél}léépKKKsL EXMR0 NNNN

: OMOOO. P4Pt PPPPPPRPPPP Z

] ca] ca] ca] ca] CA1EAES %%3 %‘?@aﬁq'&%]l%%dcﬁ 55 gg} %g%i @% & Ca gg} gg
TTUCU| UUU+VIVLVS 7

caj ca} caj ca] ca \qjca ca}gg?]l %Yg] %gfégﬁﬁgax?ca] (C:Tgci cg% cg']l %} &2 Cg})gﬁl}égg %glzgﬂ
\\0\ 1\ O in or n uilatliqQn e u
PIRIRAVARE! h"]{’)‘y Fb(%l?bli’lgdrrgneee th‘i};(?sm d Z cla]tcaﬁ Céjl] ]aca cg]?:afca] ca
] ca] ca] ca] calg Eﬁk@@h@@b@@dd&@iﬁ@j&ﬁ&%ﬁkqaa]@ﬂlgﬁﬂlgah@]&@ﬂ&@]&@] heahcaghh*i b
idiqgiijjj-kDkEKMcNkkkkkk.lill mmWh] nnnoPoo} pp} xsni d_Z] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca]afa] cad eat ca] cadiciadc alrc aheap eas 6at calwa] wadcaleal qakeal caleateal cal

ca! pqqgrsssslthtttt! uTuuuvvOv>vPvvvwwxyy! z zezz} xsni d_Z] ca] ca] ca] ca]ca]ca] c
a] ca] ca] ca] cabzakzaé rallced icadd dlyc dkadl-bahdahga} cedneiad wadwcal] waatdjcahca)l cal ¢
a]cal zz{E{{ || Z| | h}}}4~p~~~~
K2s, j t +?} xsni a7¢ cadtal en] 2=d chlfe a¢eadrap Ltat £ad celfeadlcdp cajcadcalcal caj cal c
aj ca] caJ ca]ca]cajcalc 1}ca] ca] caj ca] ca] ca! ’>V’>JEa
KNOO[ } xsni d ZT%%‘TE%\T%% 2 CBP @} ea]ralent ¢h) eapLal caf chjeapeaserfcal cal calc
a) ca] ca] ca] calc lca] calnca] ca]uca] ca'é ou$. V\Lx? , ,
nv semiconductord v1ce carrying a bear chip mounted
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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K8#cU} wr mhc”Y] ca] ca] ca] ca] ca] ca] c”*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! U<ws| "W." _eY}xsnid_Z]]ca] ca] ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
I
Lﬁa’fg{f}_} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]c
aJ calca)lcalca]calcalca]lcalcalcalcalcalcalca!, 0P
=} ={ 6p} xsni d_Zbha a6 a] cal e 0 cajerc ahea] erd cal € alrealalicalicr) eakcahepkcal ca
.]cal ca]ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca!;40
[!1/0123TU w} xseidg 2l eatsplabdcahgalwalicn] aalea)l salealieal] 6alwal saksahea]l ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal #] c;
- r'YBy?| (c} xsni énZ¢jtadra]logicial dd] ¢a] wal cla] calicalreh]ctajc ahdakcapsakeakaa] caj
-calca]ca]ca]calcalca]lcalcalcalcalcalca]calci[ KAy('-jt}xsnid_Z]]ca]ca]ca]ca
] ca] ca] ca] ca] ea]x dlicdcaPealdadt alicalmfoales] on] ¢ £alvaldéapchpudiva) ca) ca
] ca] ca] ca]ca!tz8TE. o(.i |1 Ws} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ¢a] c&} b}a]%}%dw&}wq c el @éi]ecé}lbé}rcaFéaVSTiEl @r]@en}tW% XS ]n
id aJca] ca) ca] ca] ca] ca] ca] ca]ca] ca] ca
cal oh] cal cal Cal CA| Vol CAT AT EATaIT Bt LOaRE: 157 BLABOBR 11 S 14000 BABAT)
09/;'_8%5 8 i ﬁl é&gf%%x%‘% ze)li_%:rlﬂoeor/lﬁ%gs‘ é&é#%%@g‘né%ﬁséigj fre]éolos %r(s),- cl:'oils and the
10%& ()~ 91090, () o] JOWEL ()5 LM Q%R Qs 5R0LG ) 10TRE o TP ()1 81
10%& ()-3!10%& 9, 0%8s ()] 10 0
10%& () -t*m 109H& 0% & # L1090 0%&n (Jrdy 1 LOY<& () - %<& () -
, IR (§ L e cw%@g%l} i g?*@%‘llé%g” 56 e f&b}é‘(}({;&- §fiéé¥&"(3{%
109%<& () -10s 10938 ff )51 2D W UAge)L0ME® (M +4 Chi’iadﬁa@é%@y@hd the like
109%& ()- L9 Z"10%<& () - 10%& ()-109%& ()- 10%& ()- I0%& ()-YG
dE:/ 10< 10< ¢bifPAd (Yy AL (g a5 FRUE& on)u&I ckOURED( dn, an interposer
10%& ()-t9*"109%<& ()- 4n$xY:/

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
encapsulatingmoldingmaterial tabletof thepresent invention,

a lowpressure transfermoldingmethod ismost general, 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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10<-, 109%<& ()- "109%<& ()- 109%& ()- '109%& ()- 109%& ()- 3109%& () -
10<X$edE: / 10<L! M 109x& ()- 109%& ()-'10%& ()- 109%& () -

109%<& ()-m'109%& ()-eU dE:/ 10<s3nmf 10%& () -,

109%<& ()-1.109%& ()-, MLOY%&' ()-*Z"10%& ()- @ 109%& ()-s']~_@10<
10%& ()-f3- 10%& ()- 10< 10< 10<<s10%& ()-7

10%& ()-!5%109%<& ()-U"r?~ @10< 10%& () - &10%& () -

10%& ()-s!! 10%b&tihbny BAUES( holt 110%BD&ENE) sASEE~o@® L€ invention.

. YA0%& ()-f @10%& ()-&L!I Z"10%& () -y 10%& ()- 10%& ()-fzi0%e& () - OdE~ @
10<y5 10%& (pr3pht@¥h&n( b£yent@¥B&16)X0h&* 2510908 hht¥120%& () -V
10%& () -WZ[\xb@ 10<!'3 " 10%&' ()- 10% ()-3&10%& ()- 10b 10b
- 10b9<s10%& () - y74 19%& Hs) by nROdEH@OI 0! h 1 0 { )tvpe 00 95l 'hb@%Rg() - @
109 ()-s3!'10% ()-910% ()- OORpdEb@ 10<!l. 109 ()-, Y10%&' ()-*10%&' ()-#
109" () -# 109R& epokryl "EQIQQ@BQ)BHHdEf/ 1926 20ds209®1E)1nF1OWENE) oF 10%RC () - 3
109& ()-,2109% ()-LO 109%& &) w oN-/ f10% & ()- f10%' ()-q
1094 & ()_ |§(3n((mg%f@):_tured yJapanEpoxy ResinK.K., tradename: YX-4000H) ,
0.8 parts by weight of a bisphenol A type brominated epoxy
resin having an epoxy equivalent of 375, a softening point
of 80°Candabromine content of 48 wt% (manufactured by Sumitomo
Chemical Industry Co., Ltd., trade name: ESB-400T), 4.8 parts
10 by weight of a phenolaralkyl resin having a softening point
of 70°C (manufactured by Mitsui Chemical Co., Ltd., trade name:
MIREX X1L-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
welght of montanic acid ester (manufactured by Clariant), 0.2
parts by weilght of carbon black (manufactured by Mitsubishi
Chemical Co., Ltd., trade name: MA-100) and 0.5 parts by weight
of Y-glycidoxypropyltrimethoxysilane (epoxysilane coupling
20  agent) were compounded, and roll-kneaded under conditions of
a kneading temperature of 100°C and a kneading time of 5minutes,
obtaining an encapsulating molding material in the form of
sheet having thickness of 2 mm.
Examples 1 to 4, Comparative Examples 1 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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.W. . aBbCl | S10%& (Jhe PLOYRCE) on1O8&NCEp sTOWE 1)y md DARA md e iEOVH 4R ek s. .

/1 40n00dELC! | % 109& () - @10%& ()-L! 10%&' () - -

109&' () - i 109@S CPI3HO%E (3 t 60raPLASWRRUELTY ¢ B0 () a B'a1098I{1)g amount
1098 ()-"*310%& ()- (- 10%& () - &10%&' ()-2222223L33bC! | %O0%s& () - -

109%&' () - F* 109&& 1 )SRopP sty a1toh n9) 9 AP o7 1o vRs 3 1 3381 1] U Aew(BrC! £3x 0.08
10%8& ()-S 10%& ()- 10%& ()- 10%& ()-!10%<& ()--

10%<&’ 8-45@%%%%181 ¢t ??‘alé%?&&p(ﬁiég/&&ﬁ)%ofobﬁ&&' 194 1o & - Op- seconds

: " () - - Uc®' () - <& () - "10%<& () -
et (0 0RO L o (S0 0 AN (L,
(10%<& () - Flo%gg&) 'f%'ed]i%oé“gf(g'réi)éase agent solution, the centers of

10 the both punch surfaces of the upper punch 13 and the lower
punch 10 passing while rotation together with the turntable
1l 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
bothpunch surfaces, at awidthof $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 areleaseagent layer

on the punch surface was measuredas describedbelow, supposing
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TR () -+ 10VER 19 P VPO VROARBR 20/ LG RP = E656 3 R Be 8B E65,
109%% () -70 106X (g SI0%K (e VI MWW RYaBDG the following formulae.

K

(D x (A/2)% x ® x B/(C x M)/E)/F

L (G/H) /(I/J + G/H)
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 T, at the center
of punch), D represents the spray amount of a release agent
solution (ml/min) , E represents revolution (rpm), F represehts
the total punch number sprayed per one round of turntable (33
x 2 (upper and lower) ), Grepresents the amount (partsbyweight)
20 of areleaseagent, Hrepresents thedensity (g/ml) of a release
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 lower punch 10
25 and the upper punch 13.

The encapsulatingmoldingmaterial tablets in the examples

and thecomparativeexampleswereevaluatedasdescribedbelow.
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109%&' ()-sY"10%&' ()-yy!z_zbzczdzezzxnbC 10 10gY10%& ()- 10 10 10<10%& ()-7
109%& () -, 610%&' ()-4Y 10%&' ()-zz{E{{Z||aBnmbC 10 10g& "10%& ()- 10%& ()-
"109&' ()-, 109 ()-!3'109%& ()-S9109& ()-|h}}}4~p~~dEmbC 10
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(1) AdheSLOnofencapsulatlngmold;ngmater1altopunchsurface
The punch surface of a tablet forming machine was visually
observed, and adhesion was evaluated by the shot number at
5 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
producedbeforeobservationof theadhesionofanencapsulating
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 (x), and others
were judged as good (0). |
(3) Adhesion
15 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
chipof8mmx10mmx0.4mmwas adheredusing 0.3 mmg (thickness:
20 Mm) 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.
25 (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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ay

o ) Y il LU Line ROt LOLOKE 0L 4% A 4 Ty
contactanglemeter FACE CA~-Z typemanufactured by Kyowa Kaimen
KagakuK.K.accordingtoJISI%3257“testmethodofwettability
of substrate glass surface”.

5 First, the contact angle of the pressurized surface by
a punch of a forming machine, of the encapsulating molding
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 pure 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 UL 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 ratic of the encapsulating molding material tablet.

In Comparative Example 5 in which a release agent soiution

35



109% & ()-! 9 10% (& ()-9 10% & ()- YL0% & ()- 10(W.xdE4/ 10- 10f #
1o<y§&'8-ss!m'1o§/£&'g)- 109 & () - 10% & ()-MLO% & () - 10% & () - x?dE4/ 10-
10s4n 10% & ()- @ 10%& ()-SO 10% & ()-.- 10%& ()- ,10%& ()-s* 10%& ()-
KbC 10- 19 10%& ()- YL0% & ()- 10( 10( 10(L&<10% & ()-710%& ()-6

109% & () - 8#cUaBbC 10- 109% & ()-s&mM 10% & ()- 10% & ()-st!10% & () -
109% & ()-! ,' 109% (& ()-UJEbC 10- 610% & ()- 410% & ()-,, |
1094 & ()-M4"109% & ()-f# 109% & ()-ss!nt 0%1&'() <vvbC 10- (10% & ()-&

% & 0 "WLdEbC 10-
Pt 100 e () T0ICE (i T W%éﬂ?éff?‘f% Yo & Tooyene) v b 1o

”" & %4 LS5l
100 & () b beaod G vk %&%ﬁ%% (7250

10( <10% & () - VelfE 4@rkOfeth SLOURE (D) 1Myl ;@,%g&a(m 0% & L2 §%&Q‘V§§f£ﬂed
10%<& ()-110%& ()- dE/ 10<
1nthepresentlnvention,adhesionofanencapsulatingnmlding
5 material to the punch surface is remarkably poor. 1In
Comparative Examples 2 and 3 in which the thickness of a release
agentlayerisovertherangedefinedinthepresentinvention,
an effect was found on decrease of adhesion of an encapsulating
molding material to the punch surface, however, the poor
10 appearance (stairn) 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 Um to 0.02 Hm 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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agent dissolved in a solvent is fed to the contact surface
of the upper and lower punches with an encapsulating molding

material, to provide a release agent layer.

6. Then@thodwxfproducingenlencapsulatingnmldingnmterial
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.

8. Anencapsulatingnwldingnmterialtablethavingeacontact

angle ratio of at least 1.15 and less than 1.35,

9. An electron part apparatus equipped with an element

encapsulated1lsingtﬂmaencapsulatingInoldingxnaterial tablet

according to Claim 7 or 8.

39



