TI TLE OF THE | NVENTI ON COVPACT PRODUCTI ON APPARATUS AND METHOD FOR
PRODUCI NG COVPACT [0001] The present invention relates to a

conpact production 5 apparatus and a nethod for producing a conpact.
BACKGROUND OF THE I NVENTION [0002] There;is known a sem conductor
package in which a sem conductor chip (sem conductor elenent) is
covered (encapsul ated) 10 wth a resin-nmade encapsul ati ng (sealing)

mat eri al . terial for the sem conductor chip is
formed of a resi ngeEROSIHIDBAT AR AbSARMRBUESS 1B HOB! HRNIRSMII N compacT
resi n-made conpact in the formof a resin-nade conpact through, e.g.,

a transfer nolding nethod. In a process for producing the conpact
(resin- nageﬂm&100Mnac¢&eséme rﬁﬁkntﬁﬁﬂpgfﬂbt@ﬂkaﬁyaeba&%mﬁa&ezi@&miﬁtion
conpres ession e t.abl et - maki ng,_appar at us (conpact
product?ﬁn 5%%%?%?§ %3 T1%¥gb§°%6¥' %C¥E%8dﬁ%%? he conpact forned
into a tablet (block) form (for exanple, see patent docunent 1). In

the tabl et -gpigcREUAPRAT 2fid!SonvEnPady Of the apparatus which makes

contact 20 Wit the Tesrm conposTttion is generally constituted of a
metal | i ¢ nmat®ORa|Thers cdse dFouBi ng suehiapnRSHar at usCkad ngilt hewlplatt &

consti t ut Edséhflcbh@idﬁ%trabhiﬁ g bbadluctoRebCehehtd €aSBoId1AY rr@ﬁ@éapsulated)
powder or th% like is generated by friction between the netal

parts of t HE Bppat at G§ ANAIGE betTBA tH "Far ¢ (57 1M apﬁ%?ﬁﬂ&% and The
25 the reS|encrapﬂpbasﬂmngomatbmalhefmmvem| @@nldﬁﬁdﬁdﬂhﬁd d¢Hipt hies ped@eRt of a
docunent 1, At er u attached tg t.he co

t he powderlg%?acﬂg)%?gf vé%c%ﬁ<§ EF m% F'own o¥fnﬁ§gal SEob03) FPAR hace
However , ad%ﬁpéphgut6h?hé0$mv@n@|6ﬁﬂ®fm@®@<p@me¢ﬂ1ﬂ@ewﬂenm &, , 30 traesfer
powder at t aghednt OnddiCONPACK saMaL bS: S}'J'ldeuEEﬁr{ﬂt’éIYe r&mpyed QJFESXLQ—Made

blowing _the air to the conpact. For this reason here 1s a case
a part of tHEPAGher FenBfhis dﬁmﬁﬁéléﬁﬁbaﬁi # o PapMeNdERjiicds . 19 feqmpgessed
renmai ni ng pmmﬁ@temdnhaomwaﬁp 4 ncdbudesnaehgl apowdens tdmplBt 8 roduction

owder conta as fore 35 bstances. In the
case mhgfe §ﬁ%ﬁ5£hs S RniG %%aﬁitéPr?éﬁkﬁértpgudgﬁﬁa%% Foned into 2

encapsulatﬂw@lﬁatébl@dkfoﬁnmhdfsenﬁsmmﬁmnt@eepaahageckkaest 1). In the

i npossi bl e a e uct.o t
tgg senlcoﬁgggggﬁﬁgﬁ#b %gpéig%ﬁgbméﬁgﬂguﬁgté%gAggakgmﬁLﬁ%&Eﬁhm5%ES Q%EtaCt

case t 4t é”§ﬁo¢@ecﬁﬁéﬁ?tC@Hﬁﬁﬁ§lP% ihegseaniaddndGerdr tolkp. of a metallic

material. In case of wusing such an apparatus having the part

constituted of the metallic material, there is a case that metal
powder or the like is generated by friction between the metallic
parts of the apparatus and/or between the part of the apparatus and
20  the resin composition. In the invention described in the patent
document 1, in the case where such powder is attached to the compact,

the powder attached to the compact is blown off by air.

[0003] However, according to the invention of the patent document 1,
30 the powder attached to the compact cannot be sufficiently removed
enly by blowing the air to the compact. For this reason, there is a
case that a part of the powder remains on the compact to some
degrees. If the remaining powder on the compact includes metal
powder, the metal powder is contained in the compact as foreign
35  substances. In the case where such compact containing metal powder
is used as the encapsulating material for the semiconductor package,

it is impossible to encapsulate the semiconductor chip in a state



5[ 0004] Patent Document 1: JP-A 11-290806. [0005] It is an object of
the present invention to provide a conpact production apparatus and a
nmet hod for producing a conpact, which are capable of reliably
preventing netal powder from being contaied in a 10 conpact when a
resin conposition which is a base naterial of t he conpact is

compr essed Gromnigssarcophied) Lof,pioduch ng Lhe corpact (0006 The

above object is achieve the pre |nve Wont 's shechfr&att
in the fol |'0WitRg 61 ﬂﬁw@15ﬁat1§ (ShPAC colpagt preduct iontigpasratasaductor
for producidigpa conpact by conpression-nolding a resin conposition
which is a base material of the conpact, the conpact production
apparatus conprising: a main body formed into a plate shape and

conf i gubed [000bE Pateentdoalmyer tli:cab-z2xis2sdmieof , the main body

nol ding die in which a cavity having an upper opening vertically
opposite to the upper opening conposition being supplied into the
cavity, a IOOP&} Il ow pasydget nefibdre borsed iinvenaidnubul arowhirpe aotbact

25 constit WriRged dn %ﬁba&it‘&‘éf Qﬁgsé‘%tfh@&o C%l;p%!j&pl Ihe LRI pich are

conposition is suppli into t reS|nIE%npOS| I on belng
suppl i ed i 83k cha%%%/aktlm EH@‘{‘?ftthégmert@tl powlerpdseadeiay eorftiansed in a

posi ti an whengadthewai rla begyinl s=dpbadednarpupd the C%@tséal'nawygrr thcals the
axis by a ] C|f|ed alﬁﬁg froman initial position, 30an uppe

conpacti on ﬁ%%ﬁjﬁa§? S3[°UpFEFPRERTR ST Yk F%56€0FH§@ﬂtéBe|%¥%ﬁCt
t he upper opening of the cavity from an upper side thereof at a

second posi; r e hod around the centra
verti cal anggglwﬁg§§g%?flg%£gtheX?F5WF %yfq? Prﬁﬁﬁﬁiﬁﬁﬁenvﬁ@ Hbﬁgiis
punch surf &eechiisswed e dohpragy the tresl® 35 conposition in the
cavity,s a | ower conpaction nenber having a | ower punch surface

to be inserted into the | ower opening of the cavity froma | ower side
(1) A compact production apparatus for producing a compact

by compression-molding a resin composition which is a base material
of the compact, the compact production apparatus comprising:
a main body formed into a plate shape and configured to be

20 rotatable around a central vertical axis therecf, the main body
having at least one molding die in which a cavity having an upper
opening and a lower opening vertically opposite to the upper opening
is formed, the resin composition being supplied into the cavity,

a first flow passage member formed into a tubular shape and

25  constituting a first flow passage through which the resin composition
is supplied into the cavity, the resin composition being supplied
into the cavity through the first flow passage at a first positicon
where the main body is rotated around the central vertical axis by a
specified angle from an initial position,

30 an upper compaction member having an upper punch surface to be
inserted into the upper opening of the cavity from an upper side
thereof at a second position where the main body is rotated around
the central vertical axis by a specified angle from the first
position, the upper punch surface allowed to compress the resin

35  composition in the cavity,

a lower compaction member having a lower punch surface to be

inserted into the lower opening of the cavity from a lower side



3 thereof at the second position, the |ower punch surface allowed to
conpress the resin conposition in the cavity in cooperation with the
upper punch surface of the upper conpaction nenber to thereby produce

t he conpact, and 5a second fl ow passage rfenber forned into a tubul ar
shape and constituting a second fl ow passage through which the

conpact is dj;sgharged, {J it rej n the conmpact_ obtained

by conpressing the refékli no%c?g%ggsﬁ !lotr%%flémgg%airoa “éd pfnr“(:c))hm f‘ﬁrefac?gvfiwméetd to
a third posifPsnsividre rehEn mepopbdpni $nrbteatcadity oundobherasnhr al tid:he
vertical axigpebypihc®pesifidoangle oM dhgasecandenosi ti,0 h&ﬂa%t 248!

t he conpact separated fromthe caviu%% IS dlﬁgchar gea ti’!r oﬁgE t eyB nee
second fl ow'FaS¥lyEt. and wherein at |east 80%or nore of a total

surfacebarea of anseppet Sldf ?@@s@je tn%elbaﬁi foedy inB® & NOA@ular shape and
circunferential.surface 15 defini.,ng the cavi an i nner )

ci rcunfer e%%?‘gjfléﬁrl gce‘a1 of*the ffiirog't %%W%a%ggwhne”ﬂﬁﬁ, I i pEpct is
ci rcunf er edtipahamiact adeonf tive segongd fl-owrpassage menbgict t hetupper by
punch Surf‘@%ﬁpE@s§ﬂﬁ% %HQpf%sﬂﬁo%Bﬁgéﬁﬁgioﬁe?Pe£%§¥}§t%§ef%ﬁ%@?hep8291 y at a

surface of the | ower conpaction er 1's constituted

nonnet al | i ¢ iéf ePP&ItLo20 Hhooe7Fhe 2y The edthatt prlotiect iasruappinat ggntral

descr! hed &b@vﬁca(lll)a,xii\lhﬁf_% %p%ﬁ@ff@ﬁ@%b@é|fr%m”%ﬁ§rée§:|onbsp§sﬁ!bﬂn}j§d then

mat eri al or,a resin materi al . 25[0008] (3)The caonpact groductl on

appar at us d88criBRECabSTRM (PP itfeFei et HEVAEY arifc HECERTERT cBMio4ioRs the

an oxi de cerama.flp@00Hsap4) The conpact production apparatus

descri bed in any .of eqhd) 1o (3), erein.a Vickers

hardness Hv defi er?%e%l?/l A% ]%Q%4ﬁ‘é§005fm(§ﬁ1e)e Onfxtl)\’hn"’trre Car’ iguﬁg?%eri%ea of an

measur ed at'PBET o&dr 6500 gihd snaiqualodye e nomert kAnc®BBOent 0@ Opurface

(5) The 150MBAELn HO UG Ictaeiap,paafrati%ege%%a%%réﬁl%ﬂlyts%@%aeé apovg (H)rst
ody, e

to (4), Wn%iei n the upper surface of the main b
oW passage member, an inner circumferential surface of the second

flow passage member, the upper punch surface of the ﬁpper compaction
member and the lower punch surface of the lower compaction member is

constituted of a nonmetallic material.

20
[0007] (2) The compact production apparatus described above (1),
wherein the nonmetallic material is a ceramic material or a resin
material.

25 [ooo8] (3) The compact production apparatus described above (2},

wherein the ceramic material contains an oxide ceramic.

[0009] (4) The compact production apparatus described in any one of
above (1) to (3), wherein a Vickers hardness Hv defined by JIS Z 2244
30  of the nonmetallic material measured at a load of 500 gf is equal to

or more than 1300.

[0010] (5) The compact production apparatus described in any one of
above (1) to (4), wherein the upper surface of the main body, the
35  inner circumferential surface defining the cavity, the upper punch
surface of the upper compaction member and the lower punch surface of

the lower compaction member are constituted of the same nonmetallic



35 inner circunferential surface defining the cavity, the upper punch
surface of the upper conpaction menber and the I|ower punch surface of
the | ower conpaction nenber are constituted of the same nonnetallic

4 material. [0011] (6) The conpact produ_ct‘li on apparatus described in

any one of above (1) to (5), wherein the inner circunferential
surface of dzherbafirst flow passage nenber and the inner

circunferential surface of the second flow passage nenber are
constituted of the sanme or different nonnetallic material. [0012]

(7) The conpi@etipr(@duct rba appatatpsidests QFQ@ﬁé’ku@n&e%bQ& %P%nggne of
(1) to (6) ,ab\é,ggr?'p Ecpe onn%%a(lellc rrat,%rnlea [EJorned into a cge tolfngth
fil m containing t;t]e Ronietal T e Hat €15 dinPef 06157 "E8¥ e adofpaE e
product Pon fappar dtwus rieseok beduaboved( Zhe inner V\ﬁi&rcamﬂezﬁeritﬁhﬂkgﬁﬁt%c%f of
the coatingnbi ldBdosqi Negtohe a%ggge Ofngﬁhagrt%r%- %O%gmglu’t%go\lpgtl %?2 ;I'nge or
conpact production apparatus described i n-any onz 0 (

(8), wher eidd ‘EHeEtaiPryetiad ligmpdgriato a cylindrical shape. 20

[oc1z23y (7) The compact production apparatus described in any one of
10 above (1) to (6), wherein the nonmetallic material is formed into a

coating film containing the nonmetallic material.

[0013] (8) The compact production apparatus described above (7,

wherein a thickness of the coating film is in the range of 0.2 to 1.0
15 mm.

f0014] (9) The compact production apparatus described in any one of

above (1) to (8), wherein the cavity is formed into a cylindrical

shape.
20
[0015] (10) The compact production apparatus described in any one of
above (1) to (9), wherein each of the uUpper punch surface of the
upper compaction member and the lower punch surface of the lower
compaction member is formed into a planar shape or a curved concave
25 shape.

[0016] (11) The compact production apparatus described in any one of
above (1) to (10), wherein at least a part of each of the inner
circumferential surface of the first flow passage member and the
30 inner circumferential surface of the second flow passage member is

inclined downwardly.

[0017] (12) The compact production apparatus described in any one of
above (1) to (11), wherein a releasing agent is previously applied to
35 gach of the inner circumferential surface defining the cavity, the
upper punch surface of the upper compaction member and the lower

punch surface of the lower compaction member.



[ 0015] (10) The compact production apparatus described in any one of
above (1) to (9), wherein each of the upper punch surface of the

upper conpaction nenber and the | ower punch surface of the |ower
conpaction menber is formed into a planars shape or a curved concave
25shape. [0016] (11) The conmpact production apparatus described in any
one of above (1) to (10), wherein at |least a part of each of the

inner circunferential surface of the first flow passage nenber and

t he 30 i nneP088} daat er@h@l@mpsgtfm@eiuotldr?e;semd ﬁfmmgas?g@ny one of
menber is idekined)dawnvardl y.,b0017] (12) The cor 28 R A e Faimiedy into
appar at us descrl ged in \Qﬁyqone of (15 th Whef@itfda int
rel easi ng &G8AETi s previously applied to 35 each of the i nner
circunférential surface defining the cavity, the upper punch surface

he | ower punch surface of the
Fgm;?ecgﬁg @P?%ﬂq?gLboghéngg%%gcgqgréuctlon appggatus described in any ome of

[ 0018] ( 13pFhee cOnpaect (pHodubéiodm apparsatiusceRasitbed isnusdy 2ne RAbiding

ositian is forned into
32%3 ( 1)5 801%]%9 Cf}jf’)gg} tgjtgg %ctO%%de C{T;g%lnga O%a?%tIL?spa‘élé%grei ‘bed in

any one of
10 [0020] (15) A method for  producing a compact comprising:

compression-molding a resin composition which is a base material of
the compact by using the compact production apparatus described in

any cne of above (1) to (14) to thereby produce the compact.

15 BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Fig. 1 is a process chart showing a producing process of a
resin composition.
Fig. 2 1s a perspective view schematically showing a compact
production apparatus according to the present invention.
20 Fig. 3 is a cross section view along a line A-A in Fig. 2.
Fig. 4 is a cross section view along a line B-B in Fig. 2.
Fig. 5 is a cross section view along a line C-C in Fig. 2.
Fig. 6 is a partial section view showing an IC package using
the resin composition.
25
DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0022] Hereinbelow, a compact production apparatus and a method for
producing a compact according to the present invention will be
described in detail based on the preferred embodiments shown in the

30  accompanying drawings.

[0023] Fig. 1 is a process chart showing a producing process of a
resin composition. Fig. 2 1s a perspective view schematically
showing a compact production apparatus according to the present
3h invention. Fig. 3 is a cross section view along a line A-A in Fig.
2. Fig. 4 is a cross section view along a line B-B in Fig. 2. Fig. 5

is a cross section view along a line C-C in Fig. 2. Fig. € is a



above (1) to (13), wherein the resin conposition is used as a nol di ng
portion constituting an outer packagi ng of an | C package. 10[ 0020]
(15) A et hodf or produci ngaconpact conpri si ng: conpressi on-nol ding a

resin conmposition which is a base materia¢ of the conpact by using

t he conpact production apparatus described in any one of above (1) to
(14) to therehy produce the conpact. 15 BRI EF DESCRI PTI ON OF THE

DRAW NGS [O%azrlq%agi 9= %8 aVhToce¥OERAr t3s hdhi ngaakasicodueiny prscesssin
of ha rte_si nlé@@w@h‘ét_ﬂbmn. In the fOlBV@ggZ?éﬁ:r@pﬁ%rﬁ,pﬁﬁgi M§oed gg\ae itn Ftlﬁs 2
schemati ca ng. a c roduction apparatus according to the
present i nve%t?onﬂlzgjfi gr.%%gplpes& at%craosssugg%]fi off viBRFal BHE “a aFndha- Aower
in Fig. 2. Fitg wil} dgrefonedsectdonlvieni akongpvarl sheeB-B in Fig. 2.
Fig. 5 i5 a cross section viewalong aline CGCin Fig. 2. Fig. 6 is

a partial secti ?n vi ew show ng an | C package using the resin

conposi t i ont?%8! BETAPIHAS ' DESEREPT ON PP amEy PREFERREDTENBEDI MENTratus) 1

[0022].FbreﬂﬂhﬁlQMLFﬁgCOﬂﬁQC%npé@&ﬂ%&h@nuﬁﬂPQhaBU§a§ﬂgrﬂmQE&%%QDEQ%s for
roduci n ct accordi to the present invention wll Dbe
p . 9 ?bé%%gg§n compa Eg m o) : Pgj ibi
described i detail DaSeq6h tha"pf ef tleFBRBBH: BNt s PEHFAMT] faskeibing
30 acconpariiengodpravi rgsdudt0083dpiargrud 1,S dasproaess €har beShoWiNgade on
broducing RHCeRs.8 apl&RIANGOIPOSIL] OBl oo dd 8,43, PRLSPECt Ve
vi ew schenati cal | shgl\:/)\n ng a compact spr‘"’oélﬁct|Q(E“)‘%'1mé15pp‘“’aiL Bt (8 alt'd mf rav
to the pred®hT35lS Mpehensn. wiilg.the bsoduatiossofedtd orsyhewmlaeigian for
line A-A i renthgsulatifiyda fbmli 8o@idi08SciSi®C Lo MHnaW ?c!roré%e@exlﬂ ne B-B
in Fig. 2. Fig. % l§.,a Cross .section view along a (I:I ne CGCii r% Fig. 2.
Fig. 6isa 6 £ first, individual materials as raw materials of the resin
composition are prepared.
15
[0025] The raw materials include a resin, a curing agent and a filler
material (fine particles). If necessary, the raw materials may
further include a curing accelerator and a coupling agent. It is
preferable to use an epoxy resin as the resin.
20
[0026] Examples of the epoxy resin include a cresol novolac type
epoxy resin, a biphenyl type epoxy resin, a dicyclopentadiene type
epoXy resin, a triphenol methane type epoxy resin and a multi-ring
aromatic type epoxy resin.
25
[0027] Examples of the curing agent include a phenocl noveolac type
resin, a phenol aralkyl type resin, a triphenol methane type resin

and a multi-ring aromatic resin.

30 [0028] Examples of the filler material include a fused silica (having

a crushed shape or a spherical shape), a crystalline silica and an

alumina,

[0029] Examples of the curing accelerator include a phosphor compound
35 and an amine compound. Examples of the coupling agent include a

silane compound and so forth.



partial section view show ng an | C package using the resin

conposition. In the follow ng description, the upper side in Figs. 2

to 6 will be referred to as "upper” or "upper side" and the |ower

side will be referred to as "lower" or "lower side". 5 [0024] A
conpact production apparatus (tablet-making apparatus) 1 shown in

Fig. 2is Oggzasr at ui. used in_a tabl et-naking process for produci n9

a conpact from a FesthcomPostti Oif Priiatd dbded Ryet ReYcSfpaxeluded
product i on ‘apparcht usawl matlestalispt | Orthasi hktdei fisr sharmade 08r-d0 3hee may be
overal | progdugi r nj C egins with.the suppl f ra

material s and &e}%gsgvrxlli' gﬁéﬁ\g@%rgﬁ%c%a&% i rﬁ"gtf? esi géjxc%ﬁ'g%%i togonthfeorOther
encapsul at iHFeaizkin toHddet or efiopiisenveunduct oelelsénentyent, a stress-
At first, indiavifyalgeratald al 8188 vk mberials of the resin
conposition are prepared. 15 [0025] The raw materials include a

resin, a curing agent and a filler material (fine particles). If

necessary, (008l awarpiey i of Sty £fdnd hertasiraghudena eur ia”%&@rﬁ%h@écﬁt Sfoxy
resin as the

and a coupl j agent. It is preferable to use an epox

Fesi n. [0 Bk amhl 28 P VNG Hox AT Esi ARGl Gaa Sk edOP- ool SR non-
type epoxy énégsieny dbdsieghdiyhe t yperepoxy resimplea df cyed apenbats emgd non-
type epogxy sheS$hdny aphEbphengl, w&gggaﬁ%ggﬁg]{)&ga%%%&%cangP%sephor metal

mul ti-ring aromat’ic type epoxy resin. . nplres of curing
agent incl bg8ratpidfof Hovepae-qopseiniesi mesiiphenol aral kyl type
resin, a triphenol nethane type resin and a nulti-ring aromatic

resin. 30[ anples of the filler material include a fused
silica (ha&gﬁgha%?ﬁgﬁé‘gv%ﬁé%?) a spherical shape), a crystalline

silica and an al asi slgown in[ 0029]1, Exasplfes aitdNalsudndg ascel RS akObrials
i ncl udeza S C d 3 d an am.,ne_conpound. EX | es of the
§5 QQQ pfqust ?;ngg} eds ?Plne%guﬁ)dllvealzseo f(L)&FBf h'a g@gfoﬁgrerlmﬁng

coupling agent i1nclu ane conp an
Speci fi ¢ oRePafaiuse shak erd &l sostatwdsaboise ymayl benigdckudesb ficomht he have

raw materi al ssp&X:eeqamtaridials thHan S&Istfrqib% i fgpove lﬂa}ﬁ{ﬁ)gs FWahefe oy

included in the raw materials. Exanples of e other materials
i ncl ude a EBFOFiHG &GeRt, Pal¥eiiead| Hirlagenthe aratines §be scyriggcpagnt, the

agent and autimneadcetarghant .and 0034} dxarphes ©fant heef kame s ehacdant, a
resin, . an anti aoxi de based fl ane

i nclud i nat ed , t .
Irgf alrjdg(r]lf1 , grﬁg? n@ltgeaggofr(lonmi%?ﬁlﬁﬁn?a%g’fggg%/%ﬁé‘ti) et dat e EBdfApP 6 Pe

of the nonvhaverized.non-

[0033] (Surface Treatment)
A specified material among the raw materials, for example, all
25  or a part (remaining part) of the filler material, is subjected to a
surface treatment. In the surface treatment, for example, the
coupling agent is allowed to adhere to surfaces of the filler
material. The fine pulverization and the surface treatment may be
performed either simultaneously or one after the other.
30
[0034] (Mixing)
Next, the above raw materials are mixed thoroughly by a mixing
device to obtain a mixed composition. As the mixing device, it is
possible to use, for example, a high-speed mixing device having

35  rotary blades.

[0035] {Kneading)



10 antinony based flame retardant include organic phosphor, netal
hydrate and a nitrogen-containing resin. [0032] (Fine Pulverization)

As shown in Fig. 1, specific materials anmpbng the raw materials 15 are
first pulverized (finely pulverized) by & first pulverizing apparatus
such as a continuous rotary ball mll and SIO for]Eh tho have at -
specified particle size distribution. Exanples of the raw materials
tg be pul vgri ZedINFﬁ§1 udd™§ h&4F8Si ncomRE Bt nd Sag&Readache byur Pngkneading
accel er at orpaadaotsher Amt end akseddian tbeafdduser ivatiey i@lssiB120tpakise, a

of the fill rial added into the.raw materials to_be
pul veri zed.k%[%(g%%ie é(%ﬁ??%%egﬁpeggnenﬁnﬁesﬁiéﬁfiy&? ﬁf'ﬂ?%%i“é’l XDV 198 @
raw nat er i &P8Plevxiexarpt kreatlin@Bxgrudeparct &rewd nivpg bardderobudthes a

filler patehkdhg dc3iSHbi @6t ededp @ surface treatnent. In the surface
treatment, for exanple, the coupling agent is allowed to adhere to

surfaces of the filler material. The fine pulverization and the

surface trdavaent(Degysdiegper f ormed ei ther simultaneously or one a}‘ ter
the other. 30 [00Q34] (M xin .. Next, the above raw materials .
are nixed thor ougﬁf%/ b{‘\/ﬂea mrﬁ%?nﬁoﬂ%?ﬁlétéo?ot%ﬁ affagetli xegpin composition)
conposi ti ofas Asgtheedhini g demiseeny i deviizepoSShbd eddnsus ey faﬁcscéeg?%]can be
exanpl g aybi-ghspeed m xi deyi 35rotary. bl ades.

(Kneadi ng) pg!é Nen%?, ?hg‘ ﬁd%gg g%hr%gzﬁgtﬁfg%@neq% $” ﬁe%l e ch?/r%e ﬁ&%ﬁaﬁ%g‘f the
appar at us. ABeRH %k FERATHG SappBratdischaroy $apossd bife the kseydimg apparatus

discharges the resin composition thus kneaded.

[0037] (Sheet Making)
1h Next, the resin composition thus degassed is molded into a
sheet shape by a sheet-making device. As a result, a sheet shaped
resin composition (sheet shaped resin material) is obtained. As the
sheet-making device, it is possible to use, e.g., a device having a
pair of rollers in which the resin composition is molded into a sheet
20 shape by pressurizing the resin composition between the pair of

rollers.

[0038] (Ceoling)
Next, the sheet shaped resin composition is cooled by a
25 cooling device. This makes it possible to easily and reliably
perform pulverization of the sheet shaped resin composition in the

subseqguent step.

[0039] (Pulverization)

30 Next, the sheet shaped resin composition is pulverized by a
second pulverizing apparatus to have a specified particle size
distribution. As a result, a pulverized resin composition
(hereinbelow referred to as “resin powder Qi”} is obtained. &s the
second pulverizing apparatus, it is possible to use, e.g., a hammer

35 mill, a knife mill or a pin mill.

[0040] In this regard, the resin powder Ql may be obtained not by way



kneadi ng extruder such as a single-axis type kneadi ng extruder or a
doubl e-axi s type kneadi ng extruder, or a roll type kneader such as a
5 mxing roll and so forth. [0036] (Degassing) . Next, the

m xed conposition thus kneaded (resin corgposition) is degassed by a
degassi ng devi ce. This degassing process can be 10 perforned by a

vacuum pu nected. wi th a di schar ssage of the kneading

apparatgs ihqﬂllscenggﬂﬁa§$a§8°g*gghﬁﬁﬁﬁﬁ& PR dSpaitaPas ditderradges-he
the resin cesposbevanr tHusnakneadettaiGA3 Ty, ( Sheet ei\/atkdmgﬁutﬁNgXﬁetl{dale in
esin compasibhop biwsaggssedyls Mlgerl) Lo A.pheel, Shane by gy ort

sheet - maki ng .device. As a result, eet sha re5|n co
(sheet shap&dsfleyios rf&‘tsélag%)l)ofstb%t 5Pﬁ@ﬂn9A§p&3hea‘fsiﬁeeandra¢<| mglten resin

devi ce, 5i t dosipposSionl @i $ehatg8d Lrchh thd Qf'é“l%ecb‘@-vﬁﬁgi aup f JQIto granular
rollers in which the resin conposition is nolded into a s

shape by prggéﬁrf?ﬂ%ﬁlFHBHrﬁgY % FpARFTEiTHAT bt HEEn tﬁ@tﬁﬁlpb6¥MUﬁg the

rollers. [Q@®38hl{rCoakbng) dNewbsitiwe sbgetuﬁhaﬁsﬂ nﬁ&mm?goqmggbg|onuisls
led b I| Thi s ssible to easi

Coliabl v pliPRe il 18 BELEE L R Rt RO e te PR Eonpoares offsin

in the subségpenittionependifo39jgh(.Pul veri zati on) 30Next, the sheet

shapedipesin conposition is pulverized by a second pulverizing
appar at us have a specified particle size distribution. As a

resul t, ﬁﬁp%%}lgﬁﬂ“¥égﬁﬁ“68np05|t|on (hereinbel ow referred to as
"resin powder Q M3xi,s Ohtaypegiarmdstl her S@féo@@sprulé%le%' 89 PPRYRBLLSs i on-

' tl : S poss}ngigec} %yusueglng g compahca'c prod§c5t1n3n| lappgrgm(trlxlsf el n’gol lthgrreby pe!aan51ly
and reliably obtain a compact Q2 made of the resin powder Q1.
15
[0042] As shown in Fig. 6, the compact Q2 is used for, for example,
covering (encapsulating) a semiconductor chip (IC chip) 901. Namely,
the compact Q2 is used as a molding portion 902 constituting an outer
packaging of a semiconductor package (IC package) 900. This makes it
20 possible to protect the semiconductor chip 901 with the molding
portion 902. 1In order to encapsulate the semiconductor chip 901 with
the resin composition in the form of the compact Q2, the resin
composition in the form of the compact Q2 is molded by a transfer
molding method and so forth, and then the semiconductor chip 901 is
25 encapsulated with the resin composition. The semiconductor package
900 shown in Fig. 6 has plural lead frames 903 protruding from the
molding portion 902. Each of the lead frames 903 is electrically
connected with the semiconductor «chip 901 through a wire 904
constituted of a metallic material having conductive preperty, such

30  as gold and so forth.

[0043] Next, description will be made on the compact production
apparatus 1. As shown in Fig. 2, the compact producticn apparatus 1
is an apparatus which performs a methed for preducing a compact of
35 the present invention. Namely, the compact production apparatus 1 is
used for producing the compact Q2 by compression-molding the resin

powder Ql (pulverized resin composition) which is a base material of



9 of the sheet-making, cooling and pulverizing steps.|nstead, the

resin powder @ nmay be obtained by, e.g., a hot cutting nethod in

which a die having a small dianeter is installed in an outlet port

(di scharge passage) of the kneadi ng appang@tus and a nolten resin 5
conposition discharged fromthe die is cut by a cutter into granul ar
resin conpqgsition having a specified I ength. After obtaining the
granul ar r &SN EHASIsPEi on by the hot cutting nethod, it is

preferable to perforn1degassing while the tenperature of the resin
conposi ti ongf 041) (Tabl et Makin _ Next, a

| ar ge quanp[ltﬁggtsftfjl COI%%sm 6%% E%thEﬂ?aﬁﬁﬂﬁ?é%sg%%gﬁﬁ?%eﬁ By sty 2
a conpact ml@éﬁlbt@m dppam athes chnt ogdhelebysteasi by Bind pel ieﬂfﬂtyj provided
optann B odmpat WifRdBIOMo!l e TOPLD PGk Cus RendDORL AR CONAN

in Fig. 6, the conpact i S use coveri
(encapsul atfAg} él%rﬁaééﬁ%ctﬂmouéhl phiahC R p?SQOPOWNamaQJy ist pepplied to

conpact 2 ths Wsefhlasiiasme| difd.RRLt Lo 202 of?olﬂé&ﬂetru%' @Qragon%ggggln the
packaging of a semdcongfctor ackag %I C package) 900. This kes 11
20 possi bl é°to" grotett RIGKALCcTH® chi p SOETWEerPackeopdiedbag 6 for

portion 902omprewvidgr the sndapsubase dihensens conodegt aﬁe§h3 plrQQ:Jeo}Asz&'ltlon

the respn ¢opp I formof . the compac %g1
conposition in ?L %grn1o%ggﬁéu§5ﬁ%g% %h%IS Fﬁgﬁp% LletF%%é?@?athp
mol di ng mefRgd2 aififosd fom Rasamak rhehet e coeniicondugtorsechh QO psssage

25 encapsulatodyiiih chneng el LOMOSLL Aoy The: &%%spp%u o BACKATS e

900 shown in Fi has pl ur al rames 903 protrud
nol di ng portfoh WerE%]cHSofilFﬁfémgééd Heapbebedos:; | 5hee|C@@mue@1tuyn of the

connect ed \gbkﬂﬂedﬂiﬁese:ailzmuﬁt@f @Hiuhmo%@&ct hgﬁlgiégzlatﬁorv\‘e(ﬁ;aggéus L will be
constityte a netallic materi avi ng conductive property, suc
30 as tébc;l d ghd" 5o fa%r‘feﬁi Y Povaspe alex description will be made on the

conpact production apparatus 1. As shown in Fi g. 2, the conpact

product i on (308 fhdisndlf $o39 2PPA! AldisavhLen ao%{ls%a”ﬁﬁj‘ e ok ™

produci ng a conpact of present I nvention
product i onmappabeiiis? 1his userntret prdeuel ngnd hiss compaded QRt byhe compact

conpr essi opro@iing RGaF£S8IsN 1 such that the central axis 21 thereof is

20 parallel to a vertical direction of the compact production apparatus
1. The main body 2 is configured to be rotatable around the central
axis 21 (vertical axis). In this regard, for example, the main body
2 1s connected to a rotation mechanism for rotating the main body 2
having a gear and a motor (not shown in the drawings) .

25
[0046] The main body 2 has fixing portions 22 in which each of the
eight dies 3 is provided and fixed. The fixing portions 22 are
arranged in the main body 2 at an equal angular interval around the
central axis 21 of the main body 2. Further, as shown in ¥igs. 3 and

30 4, each of the fixing portions 22 includes a through heole having an
opening at an upper surface 23 of the main body 2. The shape of the
fixing portion 22 is formed into a shape corresponding to an outer
peripheral shape of the die 3, that is, a cylindrical shape in the
configuration shown in the drawings.

35
[0047] Hereinbelow, since configurations of the eight dies 3 are

identical to each other, one of the dies 3 will be representatively



owder ul verized resin conposition) which is a base material of
?0 t he Sznégct Q2. [0044] The conpact production apparatus 1 _
conprises a nain body 2, plural dies 3 (in the configuration shown in
Fig. 2, eight) provided 5 in the nain bogy 2, a first flow passage
menber 4 constituting a first flow passage through which the resin

owder is.suppljed to the plural dies 3, an upper conpaction
genber (5?1f 0%585%?%55i ng the resin powder QL in the plural dies 3, a
| ower conpaction nmenber 6 for conpressing the resin powder Q in the

| di i o] rati.on 10 with the upper conpaction nmenber 5 to
?Lgigby L??géégpﬁﬁquﬁﬁgaé dé?san& d“%e%bnghTI8&?p§s§é§eﬁ#§ﬁ§eﬂﬂlo the
constituti rylandecend fleow passage tdr oughewhieihbe a%@mgiov@;]r O%edning
obt ai nedl (peeducad), By,conRr 28sng ﬁﬁeﬁeﬁ %%H-IPQ‘““? @%H'gﬁ ROTEA 0% et ined
Her ei nbel oy, the configuration of t respective Conpt 5 _ .
conpact pr géfuﬁ? i OHCApParatdsrantiial| swefars pepresdit at icvebyitdeser hbetkity
[0045] The 3mai mHeodys2n imwkier n@d intspg ik rsh 3§ molc%.vi%r}p%l ang
mai n body 2,has.a central. axis(%l and is provided at the conpac .
product i on apparat s 1° sUCH PRELY hettehteall i o2 Eomprrte 6R ifer@@i into
paral l el te &obemt idgwpediiseobtoameal (she cofpact. pradust ion anRALAtYS i

. . . I
1. The I Rohody i gure o be rotatable around the centra
axi s Zi(m(ivg(r)ti cal %gjigss%%}{ ngt ﬁ?rgp FegRf B S/ f or SexaMPPEL (Re ifai PRitsbdio 2be

. : . ‘ . dy 2
i s connect 88"4%% rotation mechani smfor rotating the main bo
having a gear and a notor (not shown in the drawi ngs). 25 [0046] The

. .2 . . . . di es 3
mai n bod I xing portions 22 in which each of the eight
is proviéeﬁogﬁﬂ %?Q%ﬁg'Tﬁ%ef?&W%b‘EéPPm%ﬁ§n226br%ﬂéhpangéd(melhauface)

mai n body Qefitnian equatafmuyubaroEnEﬁévaieagOﬁggigfg;fggggfaéh{E§L§8$%ross

[ 2. rther. as shown in Figs. 3 and 30 4, eac .
?Letpsgyﬁbgﬁggg¥bnsq§§sfnchﬁ es a"THSuh ﬁg?%thé%iﬁﬁphhﬂbpﬁﬁlﬁgeaunner

an upper sHiAEéeDAGRlt rarfeén bodyi. iTheoshiape Q&>t&§?h&xkﬁﬁform the
tion 22348 i inte.a or, onding to an outer ,

Bg;iLhera%xgﬁéEgEgﬁgfﬁgt%ferg?&#ﬁg§ Fé?ﬁg1%?ﬁﬁg%T|CéFt ﬁépéjpﬁ thREes it

confi gur ati G *ShowPS Fhehee traminagayeds tollle reliably applied to the whole

inner circumferential surface 32. In addition, by previously

20 applying the releasing agent to the inner circumferential surface 32,
it is possible to easily Separate the compact Q2 from the cavity 31.
Examples of the releasing agent include a silicone type releasing
agent such as organopolysiloxane and the like, a fluorine type
releasing agent such as polytetrafiuorcethylene and the like, an

25 alcohol type releasing agent such as polyvinyl alcohol and the like,
a wax such as a paraffin, a higher fatty acid, a higher fatty acid
metal, an ester type wax, a polyolefin type wax, polyethylene,
polyethylene oxide, and the like. These materials may be used singly
or in combination of two or more of them.

30
[0050] As shown in Figs. 2 and 4, the upper compaction member 5 is
formed into a long cylindrical shape and compresses the resin powder
Ql in the cavity 31 of the die 3.

35 [0051] The upper compaction member 5 is movably supported by a moving
mechanism (not shown in the drawings) in the vertical direction

thereof. Thus, the upper compaction member 5 can be inserted into



described. [0048] As shown in Figs. 2 to 4, the die 3 is forned into
the cylindrical shape and has an upper opening and a | ower opening 5
vertically opposite to the upper opening. A hollow portion defined by
an inner circunferential surface of the die 3 constitutes a cavity

31. The resin powder QL is supplied (filled) into the cavity 31 and
then is conpression-nolded. As a result, the conpact 2 forned into a
col um shapé s savbtaitedr¢sem Fpger 13ideSitheesdfheOgotpackn€Raiys 1Be upper

fornmed int QeGP forSinRbe- Shaps, 1541ere(t:n9@ngc£rog2tlh§ gg‘&ft&}cglgg E\?\%I inoving

damaged. [0049] Further, the inner circunferential surfac val
surface) dEFTHPAGT HEZCROTIYP $1©oRPRYTe CaMer S IRASTERS Eularnahdpeited to
Cross sectd ospetiusc w@ga,abpel@@&hﬂ&s@%ﬁgt?%§é§§?FQGQSF?g§%§}kgﬁﬁ&de a
PPl 1 cati ontSSEoE g Par al g bbeNERORGHoF o LB Lher | {hi s makes. |
possi ble for the releasing agent to be reliably applied to the whole
[0052] Further, the upper compaction member 5 has an insertion
portion 51 to be inserted into the cavity 31. An outer diameter of
the insertion pertion 51 is slightly smaller than an inner diameter
10 of the die 3. A lower surface of the upper compaction member 5
constitutes an upper punch surface 52 (compressing surface) which is
allowed to compress the resin powder Q1 in the cavity 31 from an
upper side of the cavity 31 (see Fig. 4). The upper punch surface 52
is formed into a planar shape. Since the upper punch surface 52 is
15 formed into such a simple shape, for example, it is possible to
easily perform the application of the releasing agent to the upper
punch surface 52. Further, this makes it possible to reliably apply
the releasing agent to the whole upper punch surface 52. In
addition, by previocusly applying the releasing agent to the upper
20 punch surface 52, it is possible to easily separate the compact Q2
from the cavity 31. In this regard, the upper punch surface 52,
depending on the shape of the compact Q2 to be produced, may not be

necessarily formed into the planar shape.

25 [0053] As shown in Figs. 3 and 4, the lower compaction member 6 is
formed into a long cylindrical shape and compresses the resin powder
Ql in the cavity 31 of the die 3 in cooperation with the upper

compaction member 5.

30 [0054] The lower compaction member & is movably supported by a moving
mechanism (not shown in the drawings) in the wvertical direction
thereof. Thus, the lower compaction member 6 can be inserted into
the cavity 31 from a lower side thereof. Further, an insertion
length of the lower compaction member 6 into the cavity 31 can be

35 changed (see Figs. 3 and 4). The moving mechanism for moving the
lower compaction member 6 is not limited to a specific type, but

examples of the moving mechanism include a mechanism having an oil



inner circunferential surface 32.1n addition, by previously 20
applying the releasing agent to the inner circunferential surface 32,
it is possible to easily separate the conpact @ fromthe cavity 31
Exanpl es of the rel easing agent include g silicone type releasing
agent such as organopol ysil oxane and the |like, a fluorine type
rel easing a ent such as pol ytetrafluoroethylene and the lIike, an 25
al cohol typEIrarkiss Fﬁb“&geht such as pol yvinyl alcohol and the like,
a wax such as a paraffin, a higher fatty acid a higher fatty acid
wax, pol yethyl ene,

metal, an olefint
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punch Surface 52. In addition, by previously applying the rel easing
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26 through a hollow portion of the tubular body constituting the first

flow passage member 4.

[0057] The first flow passage member 4 has an opening portion opened
downwardly. The opening portion of the Ffirst Fflow passage memper 4
30  serves as a discharge passage 41 from which the resin powder Q1 1is
discharged. When the die 3 is positioned below the discharge passage
41, the resin powder Ql is discharged from the discharge passage 41

and supplied into the cavity 31 of the die 3.

35 [0058] Further, the first flow passage member 4 has an inclined
portion 42 that is inclined at the middle of a longitudinal direction

of the first flow passage member 4. In the inclined portion 42, since



formed into a long cylindrical shape and conpresses the resin powder

Q@ in the cavity 31 of the die 3 in cooperation with the upper
conpaction nenber 5. 30[0054] The | ower conpaction nenber 6 is

novably supported by a noving mechani sm (pot shown in the draw ngs)

in the vertical direction thereof. Thus, the | ower conpaction nenber

6 can be inserted into the cavity 31 froma | ower side thereof.
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may not. be S ar|I formed into the planar shape. 20 [0056] As
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35[0058] Further, the first flow passage nenber 4 has an inclined

[0061] Next, description will be made on a function of the compact

25 production apparatus 1, that is, the process in which the compact Q2
is produced in each of the dies 3. Hereinbelow, for the sake of
facilitating the understanding of the present invention, the
description will be representatively made on the compact Q2
compressed in the “die 3,;” among the eight dies 3 positioned just

30 below the discharge passage 41 of the first flow passage member 4 in
the configuration shown in Fig. 2.

[0062] When the main body 2 is rotated in an anti-clockwise direction
by a specified angle from an initial state (initial position), the
35 die 3, is positioned just below the discharge passage 41 of the Ffirst
flow passage member 4 at this position (hereinbelow referred to as

“first position”, see Figs. 2 and 3). In the first position, the



portion 42 that is inclined at the mddle of a longitudinal direction
of the first flow passage menber 4. In the inclined portion 42, since
14 a part of an inner circunferential surface 43 of the first flow
passage menber 4 is inclined downwardly, 4t is possible for the resin
powder Q to easily flow down through the first flow passage nenber

4. This nmakes it possible to rapidly supply the resin powder Q into

5t he di e 3.resingegsivd Pl ovw Faesatrs menbérlizdconst ithet esvart tubar the die
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fl a a_result, the c t can be rapidly ‘
cof)}lveg?gfi %%n ﬂb%?te 5?3 Lot eR%iBTe, % %Hﬁéégﬁé‘ti’réﬁ?e%fav&%t 31 is
shown in tﬁ’@edfmeﬂgswt fafr toel d:eattlyngltheepFUgaB conpackse£P ﬂesln powder
provi ded i @1t hekowel,esi 46 0f, ¢ h&eseé:a%gg WlBa R399 ecrimng re tl‘t ese51n

makes it possible for the plural conpact {6 be conveye
[0061] NexPOovdRs &l pfi 6FRAcER i Yemwaded onThuf ukéei vesiof pt}h@em@ipa@tf@ﬂed

product i oniapparas Usadityt hat dss, tHehQiﬂ%}r ocess, 'fhs‘@h'ﬁ%REP&o%om%E &, a
i's pro%lced in eatch of the di .. Herei nbel ow, for the saké of

facilitating t he ufberst e?ﬁfdlthﬁ ’(’)EFSJPhQO‘fS‘?E’é%é%t 1§ niAgedohntq e cavity 31.
descripti oﬁnwﬂmsbererqepdesehbatrleme{r:yl nmade ton theeconmpactn Rowder 01’ is

conpressed " " mng, the. e| ht dies 3 positioned just 30
bel ow t he dlbgj(:: %rﬁeéleg%gjssggl e 47T (5f the 3Fr gst fl ow passage menber 4 in

the configuration shown in Fig. 2. [0062] When the main body 2 is

rotated inradsdnkézcl aglew %ed'ﬂagﬁi Lo8y by asspeeifded angl e froman ;..

iti st i,nitial position _ .
Lnit a|15 glre tion by a pspec11f1e angle (in the configuration shown in Fig. 2,

45°) from the first position, the die 3, is removed from the first
flow passage member 4. The die 3,, moved from the first position to
this position is called as “die 3,,”. In this position (hereinbelow
referred to as “second position”)}, the die 3, is positioned just
20 below the upper compaction member 5. Thereafter, as shown in Fig. 4,
the upper compaction member 5 falls down and the lower compaction
member & rises up so that the resin powder Q1 in the cavity 31 of the
die 3,; is compressed between the upper punch surface 52 of the upper
compaction member 5 and the lower punch surface 62 of the lower
25  compaction member 6. The compression state of the resin powder Q1 is
maintained until the main body 2 is rotated to a third position
described below. The resin powder Ql is compressed during the main
body 2 rotating from the second position to the third position,

thereby becoming firm. As a result, the compact Q2 is cbtained.

30
[0064] Thereafter, the main body 2 is rotated in an anti-clockwise
direction by a specified angle (in the configuration shown in Fig. 2,
135°) from the second position. The die 3,; moved from the second
position to this position is called as “die 3,5”. In this position
35 (hereinbelow referred to as “third position”), the upper compaction

member 5 rises up and the lower compaction member 6 further rises up

by a smaller amount of movement than that of the upper compaction



35 die 3al is positioned just below the discharge passage 41 of the
first flow passage nenber 4 at this position (hereinbelowreferred to
as "first position”, see Figs. 2 and 3). In the first position, the
15 resin powder Q is supplied and filledginto the cavity 31 of the
die 3al fromthe first flow passage nenber 4 in a state that the
| ower conpaction nenber 6 is partially inserted into the cavity 31.
The resin pHRBEF & SPstifppihicegomprit iRl ed peparathe Cawi tyhe3kat 0 A5 of
ext ent thattrieheléeggn @m\.glerthg! C&%QU@Q 'n¥n9véch%oc%?{é ty 314 ﬁowmﬁ%?sage
overfl owed Qu tge o V|t (see Fig. 3). excess resin
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ri ses up so that Tehennesi ¢igsonderer@ial nsudfeceadd tof 8ie afict he die 3a2

e h f
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conpaction nmenber, 5 and the | ower punch sur
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described f The resin powder @ is conpressed during the

body 2 rotating fqromthe second position to the third p05|_t|on

t her eby becom ng'ffd r AnAs gireguletrenthd conpiete R1 i $robtad N&deond  flow

passage member 7

20
[0066] At least 80% or more of a total surface area of the above
portions 1is constituted of the nonmetallic material, and it is
preferred that 100% of the total surface area of the above portions
is constituted of the nonmetallic material.

25

[0067] In addition, it is preferred that a surface of the scraper

exemplified above is constituted of the nonmetallic material.

[0068] As shown in Figs. 3 to 5, each of the upper surface 23 of the
30 main body 2, the inner circumferential surface 32 of the die 3, the
upper punch surface 52 of the upper compaction member 5, the lower
punch surface 62 of the Ilower compaction member 6, the inner
circumferential surface 43 of the first flow passage member 4 and the
inner circumferential surface 71 of the second flow passage member 7
35 is a portion which makes contact with the resin powder Q1 or the

compact Q2 (hereinbelow, all of these portions are together referred

Lo as “contact portion 107)



30 [0064] Thereafter, the main body 2 is rotated in an anti-clockw se
direction by a specified angle (in the configuration shown in Fig. 2,
135) fromthe second position. The die 3a2 noved fromthe second
position to this position is called as "die In this position 35
(hereinbelow referred to as "third position”), the upper conpaction
nmenber 5 rises up and the |ower conpaction nmenmber 6 further rises up
by a smaller anmount of novenent than that of the upper conpaction 16

member 5 soookal hhe cespach QRidsS HePabatad f;fof%fﬂl&bel&au}’% (3t i Ocea of
the die 3a§h£hgg th?lco act,C¥ is noved to the second OW passage
member 7 by the Y otation ‘G-t hel m&vAN bbidyfr2ImentE fakiee hatatheortion 10

conpact @ &rs pepdvaedyf Foimttive bawiden he ﬁ@ﬁ dfe;tutlat c?z?]ﬂh%etggggggﬁn 10
nmenoer (0] ere
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this regar@F the FeveEntRofancheheorpatictQbareibhel § edanichof lb@Wucing the
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t he conpact £odu tion apparatus 1, portions below are constitute

a nonnet al |plo§ helt eri 4F¢ e “Hppercogstt Bted2st ofhe hermeliad 1bodyat2rThe.  In

punch Sur1 06,52, 61 L5 pper  compact o renber 5 13THS (uer puneh . °”

Do W EEEu0le AR URREL FOTRAELI SRS ol | Bt P s

surface 43PsFvwedie ohiprmartf béwipassagectmeobeiord 1Thend LS other part thereof

ci rcunfer eaﬁ{ﬂ%r %é'ttu@@z? Ji]th@} E}t{'@ rse%qgngo&frée%wgqaso%agl?e rEEOQn?)g{:t 7Q220and the

contact portion 10 during producing the compact Q2 from the resin

powder Q1, the metal powder is contained in the compact Q2. However,

15  in the compact production apparatus 1, it is possible to prevent the

metal powder from being contained in the compact Q2 (an increased

metal content contained in the compact 02 is lowered equal to or less

than 1.0 wt ppm, preferably equal to or less than 0.1 wt ppm.). In

addition, even if the fragments of the contact pertion 10 are

20 contained in the compact 2, the compact Q2 has satisfactory

properties for producing the molding portion 902 of the semiconductor

package 900 because the fragments of the contact portion 10 are

constituted of the nonmetallic material.

25 [0070] Examples of such nonmetallic material include a ceramic
material and resin material. It is especially preferable to use the
ceramic material. The ceramic material is not particularly limited
to a specific material. Examples of such ceramic material include an
oxide ceramic such as an alumina, a silica, a titania, a zirconia, a

30 yttria or a calcium phosphate, a nitride ceramic such as a silicon
nitride, an aluminum nitride, a titanium nitride or a boron nitride,
a carbide ceramic such as a tungsten carbide or the like, and a
composite ceramic containing a combination of two or more of the
above ceramic materials. Among the above ceramic materials, it is

35 preferable to use the ceramic material containing the oxide ceramic.
This makes it possible for the contact portion 10 to have excellent

abrasion resistance.



[ 0066] At |east 80%or nore of a total surface area of the above
portions is constituted of the nonnetallic material, and it is
preferred that 100% of the total surface area of the above portions

is constituted of the nonnetallic materiak. 25 [0067] In addition,

it is preferred that a surface of the scraper exenplified above is
constituted of the nonnetallic material. [0068] As shown in Figs. 3

to 5, each of the upper surface 23 of the 30 main body 2, the inner
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above cerapiC Bl ic@hSeidfrasS 30 el Use the cer
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cont act” poftHGinindt Bhhairs aBke enatert ahbras ibon used| $$%€nc@g 5). In these

cases, the other parts than the coating film containing the ceramic
material in each of the members may be constituted of, e.g., a
metallic material. Further, instead of using such a coating film
containing the ceramic material, the whole of each of the main body
35 2, die 3, the upper compaction member 5, the lower compaction member
6, the first flow passage member 4 and the second flow passage member

7 may be constituted of the nonmetallic material such as the ceramic



18 [0071] In a case in which the contact portion 10 is constituted

of the oxide ceramc, a Vickers hardness Hv defined by JIS Z 2244 of
the oxide ceramc (nonnetallic material) neasured at a | oad of 500 gf
is5not [imted to a specific value, butigis preferably equal to or
nore than 1300, is nore preferably in the range of 1500 to 1700. This
makes it possible for the contact portion 10 to have nore excell ent

abr asi on r é$1$taAte. Exanpl es of such an oxide ceram c having the

Vi ckers hardness Hv within the above range include the zirconia and a
10 hi gh-purj |y 0072 Frther in the case where the upper
surface 23 odf(%s?f.fi tf}ﬁs c% QJZ‘QI'J]:C‘TCt“é}'l M n%%tﬁﬁfeao%‘i‘loflhéoc&raanf‘)@ easily
mat eri al , aﬁlf@oé?ﬂhﬁg@lm Fﬁmiﬂlﬂlt@(bﬁ@a]ﬁ‘lrthg themtermtieciant eri al may be

used (see Figs. 3 and 4). 15 In the sane way, in the case where the

i nner circum‘erential surface 32 of the die 3 is to be constituted of
the cerani cl9dfériralthia segtdng af this'8®seon atid mepatthey cerlars @4, 33, 53,
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configurati Lcont rtion 10_can be. easi and reli ahl ,
constitute e cg?aﬁg%cﬁ%g e#o al>c 84t JGFRETT nh%/rh E%aﬁ‘%loé of time

t hi ckness Uﬂtiﬂ% ¢eatagryenr| Heer20f. 33, 53, 63, 44 and 72 is not

particul arly I|mted to a specific value, but is preferably in the

range % O.g to mm and nore preferably in the range of 0.3 to 0.5
mm  Fu her[,o??ﬂeF‘tlﬁfflﬂ{mes]s’? of® eREH egFe¢ hehat the coaling films 24 (upper

surface 23) of the main body 2, the coating films 33 (inner
circumferential surface 32) of the die 3, the coating films 53 (upper
punch surface 52) of the upper compaction member 5 and the coating
films 63 {lower punch surface 62) of the lower compaction member 6
30 are constituted of the same ceramic material (nonmetallic material),
e.g., the zirconia. The =zirconia has excellent fracture toughness
among ceramic materials. As a result, by using the zirconia as a
constituent material of the above portions rotating and/or sliding,
it is possible to prevent the coating films from being damaged.
35
[0076] Further, in the case where each of the coating fiim 33 of the
die 3, the coating film 53 of the upper compaction member 5 and the



10 coating filnms may be equal to or different fromone another. In

t he case where the thickness of each of the coating filnms is equal to
one another, for exanple, a condition of a device for formng the
coating filnms can be set to equal to onezanother, thereby easily
formng the coating filnms. Further, taking into consideration of an
extent of 15 the abr.asi on of each of the menbers, the thickness of
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hand, g t he case where the coati n% and are consti t ut ed
of diff reﬁPerﬁﬁ’Fé‘Fé?*Fl%f FaE eFPRgac apwﬂeeeaﬂpaﬁate?ﬂal Birthgemope, in

coating filkne 44sanchet2 may beasslgectiadsdepengs ng onra dRad: apRld & the
to the coatlggefl lms 44 a

. an( 72 For . exanpl e, the coat filmd44 may

be constituted of t A& "2FFE mﬁﬁﬁfiﬁe g%&tlcﬁﬁ‘pf’ﬁ @W%ﬁifo%eapparatus L
const i t ut edasf ayddyant Fur tﬂmerf,acih:eta:ensvb'rltamnﬁtyrafcef ipabdediddhehe Compact
coating fihpsydd . and, 72 may,He. Sel Sgt 8, BRPLARS l%ﬁeéé’ d%gﬁgﬁ‘}?{ggor welght

25 specification of the conpact production appa

in t he3Rasé&atiker ©ft hlee CoBPRAY HriclABt4p appREZuar &- constituted of the
different nonnetallic material, the conpact production apparatus 1
has an advan&&ge to facilitate workability for producing the conpact

Q@ due to, !B i cHron 98T ieRdeRs adhesi"8fe ard APSgEIFEachr PRefghtion
30 savi ng eppdiusoapacthpmeducti efr aRaNaIM$ the compact according to the

present invention shown in the drawings, the present invention is not
35 limited thereto. Each component constituting the compact production
apparatus may be substituted for an arbitrary component having the

same function as it. PFurther, arbitrary structures also may be added



[0078] While the descriptions are nmade on the conpact production
apparatus and the method for producing the conpact according to the
present invention shown in the drawi ngs, the present invention is not
35 limted thereto. Each conponent constiktuting the conpact
production apparatus may be substituted for an arbitrary conponent
havi ng the sanme function as it. Further, arbitrary structures al so
may be addéd® 24°thereto. [0079] Wile the nunber of the dies
provided in the main body of the conpact production apparatus

according t resent invention is 5 eight in the configuration
shown in t @03? Rﬁﬁd%fﬂthuB?%%é) thﬁvgﬁ?i ﬁof§wﬁ%ﬁnlFH?t%ﬁ“%ﬁ@F%t?ﬁ the
The nunber cofipetie pimsictsomneyparadyst Aceedihigure theyepr&iext Sevemtiam is
equal teg or,;pRLe thap, ni [ agh of the upper punch

8169 1 4 Q@nfi&ﬁgg%o%%e%gwga% he gra‘PPnﬁgl’lcht Seur Fresent

surface of the upper conpaction t he | ower ace
of the | owefVEbmFactisomarenbéi test traetonpatie prutbect Pbnthppaiet uss one,

accordi ng t@ol henfiegseatr, RYSOL QR | Sofdf ABA4AL 0L he RLADAM8hARG I N
the configuration shown in the drawi ngs, the present invention Is not
limted thereto. Both of the upper punch surface and the | ower punch

surface nmuyobeof oftmed katlo & thecuppead papfic e rabape: thul Lpeds RAGad&fion
t he uppgr surf nd _t he_l.ower _punch rface may be f.orned

into tﬁg pﬁ‘gﬁ%%.‘r s%gpgﬁgngm{eﬁe pgflﬁ%rsuﬁéfyglc%eo% %ﬁﬁego‘i’efﬁ oc)égp‘aﬂ?l\?éldmember of
concave shape. cpoost Faftdigion rheagpper sconpdicli an mBaberesdnie ihewerion

COWPaC_ti on ;30 f@ﬂmri@m ﬁh@e pqiaﬁafmélh% Clqlnfﬂhgurc%g#&rg%lgﬁp%@ Qﬂcn the

nodi fying the size thereof (that is, the size of the conpact )

Namel y, thETAPPEIS coRpakti G mebRTLIorhés | titer LB6kRshctiesAt IrenBerh apll the

the di e maypper ganfdhgutethde0 ahe FreMmvabl o fic@Msh PEGORRACEe PHREHET {0 a

appar atys. 25L0C98ZJ VWile the first flow passage menber of the

conpact prgaﬁc { o ncave shape. Further, one of the upper punch surface and
the lower punch surface may be formed into the planar shape and the

other may be formed into a curved concave shape.

[0081] Further, the upper compaction member, the lower compaction
20 member and the die may be configured to be capable of modifying the
size thereof (that is, the size of the compact 0Q2}. Namely, the
upper compaction member, the lower compaction member and the die may

be configured to be removable from the compact production apparatus.

25 [0082] While the first flow passage member of the compact production
apparatus according to the present invention constitutes the tubular
body having the circular shape in cross section, the present
invention is not limited thereto. For, example, the first flow
passage member may constitute a tubular body having a semi-circular

30 shape in cross section like the second flow passage member.

[0083] While the second flow passage member of the compact production
apparatus according to the present invention constitutes the tubular
body having the semi-circular shape in cross section, the present
35 invention is not limited thereto. For, example, the second Zflow
passage member may constitute a tubular body having a circular shape

in cross section like the first flow passage member.



apparatus according to the present invention constitutes the tubul ar
body having the circular shape in cross section, the present

invention is not limted thereto. For, exanple, the first flow

passage nmenber may constitute a tubul ar bedy having a sem -circul ar

30 shape in cross section like the second fl ow passage nmenber. [0083]
Wil e the second fl ow passage nenber of the conpact production
apparatus according to the present invention constitutes the tubul ar
body havi ngNDHETRET AePLIaMRar.IBhape in cross section, the present 35

i nvention '%OQQ} wl:u,%m%ed thegrettonvFor exanpl e, the second fl ow

passage menber Const FEGE e a FUBUTHR b8 dbO HA P ngP L MRE sForSRgpevith
in cross sééilel Gﬁsllnkeomm&fcnmmfl bire pasmmgﬁ meebeinbe 12, IBEIEJSﬂ)R_HAlen is
APPLI CABI LI L¥erf tw I Aynuent.ion rt whi ch

nmakes cont act w%ﬁ%hg\éiegﬁﬁg%gp %g??(it)% or Ies%l(}utggt % i D8RG Lic
the porti of3er 5 Y-of EVpdi{ ofr&'@me&’eﬁtcafctth}sopww*t) ptostcazmsﬁnet wreducdd by

t he nonnet &Irhtﬁldmtrﬁrtwaén ﬁée@;alrf: bragieniosc of ¢ tNE GOt AGE RRM Lk, part
are produc%(ge part of the contact portion and

Y L{] ct dl bet ween .one
the other part - thet'e Praﬁa}t‘&?e%e@t%% BNt hEFS iPh PR I i68nPésithe oRomract
t he conpactandndh¢ heorgeit apdripieint k;l(lf:’llmib,lrpﬂﬁ)guﬁircgjwﬁleng:ohﬂj&;rp(ﬁf]@acthé r edgin

the respn ti the contact portion are
obvi ougPy %gﬁg(?%?&e]d gcfﬁl' th%%% %I ¢ fat eorn|t<‘—§‘11:£1 PRIECHL r 5%, OPRigsly

case in whPeﬁsﬂfélt@@n?ﬁcth%mﬂmehallslccoﬁsenaji edIof centretal | i a case in
material, whisetale ROWHSEL 'ﬁor&EBQUE@dc&bétEQ&tJJ' Cftl O%Ft)gh%e@ﬂagefial if

part of the contact portion and the other part there
ei ther the™E5%T B ComFodiaersRed r PY hehe ofpisdti canietvrerc orteaqtart of the

portion durbngaqr edueing dnkie tEoONPaelr faé@in ﬁﬂé%eéﬁsdﬂh/%”@@%ete'noaatﬁ&e the

nmet al wd ai.ned in_t However, in the conpact
pr oduc??on?épiprzir %?Léosééég?dl ngh:?'gt @pBF%sé‘ﬁ‘f{ tﬁ@erﬁOPBﬁCthoF"slon during

possi bl e t Brpfenient thhecompeat Powdene fresimbeimgsconimi ned hetadihgowder is
conmpact . Fepn20 J.he {Ieasggs abo e pres nt |nvent| on

i ndustrial ynappl i cabl e. @T\ﬁgggl s c ogqle%g i s f‘r“ﬁ?ftt Brbduction
product i onaE%%'t%lFusaeFBFth%dE‘él ﬁ@eapeeﬁwstctlwntlon, :Lt is possible to

conpr essi opr&@ml NGeantesl NpGRIFPOF-bi, OQeM@' Q:}anlt§11?ecpal§le Rt %'E)fngszlcé)f Sor
g:

t he coppac t he conpact roductlona aratus conpri Si
%) Iche reasor? sta above, th%p present 1rrr11\)fentlon is industriaily

applicable,



in body formed into a plate shape and configured to be rotatable
grgﬁnd a cgntral verti cal gxis thereof, the main body having at |east
one molding die in which a cavity having an upper opening and a | ower
opening vertically opposite to the upper sgpening 10 is forned, the
resin conposition being supplied into the cavity, a first

flow passage menber forned into a tubular shape and constituting a

first fIomﬂﬁ%ﬁé&%éﬁﬁﬁﬂﬁﬁgﬁﬁmhich the resin conposition is supplied

into the cavity, the resin conposition being supplied into the cavity

through the first flow p ssagﬁ at, a flrz} 83|t|§n %5 where the main .

body i's rotdted around the "CERYT I HPPEAFaxFer byreduspasi 14 edornrglte by

from an i niGoMeFeposint-nohding a resimrnam@peﬁt%ﬁ?nwh@bh0[@|r§2%%?é E%¥%ﬂ£?l of
h ce i r i.nto e er o _

Cavi (o e e e e b = Bher T BBERI Y of ¢ he

cavity froma | ote?3Pde°9% feitcgofingt helseeosltbgeposingi aonfiderddowRr be

punch surf aceasddiewesh-d@dC UTPEESS a1 N6, eSELM C?Q})ﬁskﬂéroe%fi, n tth%e Caai\{li tlyody
in cooperation with the upper punch surface of the upper’cofpaction
member to %ﬁg%%%ya%riﬁﬁﬁﬁaQ?ﬁemBBﬁﬁéhfyﬂaﬁé ¥higeondcdviow pagsagean upper

menber forwednimg gna tububar cpbapey ard 86 09NShhbditiengoar SECHRA L LOW i ng
rom.the cavity,

t hr,Qu i ch the conpact is. discharged f| o
aEZEZ?EOthéQC%%%%%¥ g%%éﬁﬁé (?mggﬁ%VQEEFH§J%ﬁ89%§§1ﬁ“E%ﬁﬁE@FﬁVUﬁﬂ!s
separated from theféast t float resthie dnqposirt ifomaehera ot he tm@uNabOoshadeS and
rotated areundtdie. oeni ralover Lok 2N Yo goReL o0 angle Lrom, ..
the second position and then 35 the conpact Separa ed Tr ' .

i s di schar §&d StRPbifgh e $8eokavi Fow Hussiasen whepeiitiat beast 808plied
or more of iat¢ otted switacendied @hedRirst flow passage at a first position

15 where the main body is rotated around the central vertical axis by a
specified angle from an initial position,
an upper compaction member having an upper punch surface to be
inserted into the upper opening of the cavity from an upper side
thereof at a second position where the main body is rotated around
20 the central vertical axis by a specified angle from the first
position, the upper punch surface allowed to compress the resin
composition in the cavity,
a lower compaction member having a lower punch surface to be
inserted into the lower opening of the cavity from a lower side
25 thereof at the second position, the lower punch surface allowed to
compress the resin composition in the cavity in cooperation with the
upper punch surface of the upper compaction member to thereby produce
the compact, and
a second flow passage member formed into a tubular shape and
30 constituting a second flow passage through which the compact is
discharged from the cavity, wherein the compact obtained by
compressing the resin composition is separated from the cavity at a
third position where the main body is rotated around the central
vertical axis by a specified angle from the second position and then
35 the compact separated from the cavity is discharged through the
second flow passage,

wherein at least §0% or more of a total surface area of an



24 upper surface of the main body, an inner circunferential surface
defining the cavity, an inner circunferential surface of the first

fl ow passage menber, an inner circunferential surface of the second

fl ow passage nenmber, the upper punch surf, ﬂce of the upper conpaction

5 nmenber and the Iomer punch surface of the |ower conpaction nenber

is constituted of a nonnetallic material. 2. The conpact
productlon‘éﬁﬁéréW€§a%% ef akhedmpin chedim 13n wherei nukhemﬂﬂnﬁmﬁailbarface

material | sleFigef@mne nakeki al al?rlﬁlére%l@c él%@%élam% rf%ce ?g the first
conpact pro uctlonﬁﬁfparatus as claimed’in C1%Gim e

ceram ¢ mat'efaP*idiicai e &y 34 deneer ‘ahai‘@mf%e%l?heswfmctof the second

Rar dness v oL et By LS 2 2044 ot LhG. normeLa | |5 riCer A compection
ne o] e nonme

22223?23 ;'}f“ gB%J‘ 4 ta“%o PG PEUERUHITIRGS of Tofe PRI CPIDRCtiZD Sempryr is

conpact pr6@9@tﬂbﬁedppéﬁaszma&ﬂdhanmaﬁrualpla|n11 wherein the

upper surface of the main body, the inner circunferential surface

defi ni ng the cavity, the upper punch surface of the upper conpaction

nmember and“the | dWRr GUREHE sprpdeetion téwdrowes eenpatiiren nenbetastie 1,

consti tut EGhéfeimetr&a%nﬁ@BéTPﬂl@ ld-GerBierialy, 25,8« %&Q@eﬁpaqp%q:t a resin
productbon aggar tus as clainmed in claima1, mhereln t he 1 nner

ci rcunferenti rface of the first flow passage nmenber and the
inner circunferential surface of the second flow passage nenber are

constituted of the sage o dlffgﬁgpt nonnetallic 30 material. 7. The

Yo o) fa a claimed in claim 2
conpact production ® appar at us PASTET A Re PHRG TR FH mPE, .
wherein the ceramlc material contains an oxide ceramic.

15 4. The compact production apparatus as claimed in claim 1,
wherein a Vickers hardness Ev defined by JIS Z 2244 of the
nonmetallic material measured at a load of 500 gf is equal to or more
than 1300.

20 5. The compact production apparatus as claimed in claim 1,
wherein the upper surface of the main bedy, the inner circumferential
surface defining the cavity, the upper punch surface of the upper
compaction member and the lower punch surface of the lower compaction
member are constituted of the same nonmetallic material.

25
6. The compact production apparatus as claimed in claim 1,
wherein the inner circumferential surface of the first flow passage
member and the inner circumferential surface of the second flow

passage member are constituted of the same or different nonmetallic

30 material.

7. The compact production apparatus as claimed in claim 1,
wherein <the nonmetallic material is formed into a coating film
containing the nonmetallic material.

35
8. The compact production apparatus as claimed in claim 7,

wherein a thickness of the coating film is in the range of 0.2 to 1.0



wherein the nonnetallic material is fornmed into a coating film
containing the nonnetallic material. 35 25 MM 9. The conpact
production apparatus as clained in claiml1, wherein the cavity is
formed into a cylindrical shape. 10. The conpact production
apparatus as clainmed in claim1, wherein2each of the upper punch
surface of the upper conpaction nenber and the | ower punch surface of
the | ower Ggupaction nenber is fornmed into a planar shape or a curved
concave shape. 11. The conpact production apparatus as clainmed in
claim1l1, wherein at |least a part of each of the inner circunferenti al

surface of §I1e f ithst &dm@ycpaq@ﬁaaacfﬁﬁﬁbeépéﬁy$thge d§1n@£a1med in claim 1,
C|rcunferen %rface of the_second fl ow passage nenber is inclined

downwar dl y. fge Tﬁ%v%%hﬁﬁc?”ﬁpgdHFF16nc%bﬁ§?éF%%5§§P€Ialned in

clain11§ wherein a releasing agent is previously applied to each of
the inner qbrcun&g eQ&h%Ecéurﬂ%ﬁﬁ defining the caV|t¥}%the u gklahn 1,

punch surface of the uppe npac i'on nenpber “and t°he
surface of "ReeTD Pawer ©Eofpactibphr newbdr . surlfdce Thé d@wpammer compaction

product i on rappar alrds tas Chaimednin éﬂf%bgéjof\MW%r§5£E§'E%mggéﬂf$n member is
conpositio ornmed into powder. 25 he compact production

appar at us gfé’rré? iTEG # PIGPAF nFPPOWAB rBIGH T A GOBSRATE CHPBSi tion i s
used adla nol ding portion constituting an outer packaging of an IC

package. 13,A ne d for rodUC|n a co act conprising: conpression-
30 nDIdlng§a res?ﬂgcéﬁ%15|% S ORRT ™ BAERS mefer FHIITSE tHe claim 1,
conpact by whsteig tate l@ma:tmaptodﬂo&aomn odppar aitnnsr asi wluaireBehdiRlCkat fBce

1 to thereby pﬁﬂ%dUgfk§khef£5NTpB§§sage member and the inner circumferential

surface of the second flow passage member is inclined downwardly.

15
12. The compact production apparatus as claimed in claim 1,
wherein a releasing agent is previocusly applied to each of the inner
circumferential surface defining the cavity, the upper punch surface
of the upper compacticn member and the lower punch surface of the

20 lower compaction member.

13. The compact production apparatus as claimed in claim 1,

wherein the resin composition is formed into powder.

25 14, The compact production apparatus as claimed in claim 1,
wherein the resin composition is used as a molding portion

constituting an outer packaging of an IC package.

15. A method for producing a compact comprising: compression-—
30  molding a resin composition which is a base material of the compact
by using the compact production apparatus as claimed in claim 1 to

thereby produce the compact.



