TI TLE OF THE | NVENTI ON DEGASSI NG APPARATUS 5[ 0001] The present
invention relates to a degassi ng apparatus. BACKGROUND OF THE

| NVENTI ON [ 0002] There is known a sem (ionductor package in 10 which a
sem conductor chip (sem conductor elenent) is covered (encapsul at ed)
with a resin-nade encapsul ating material. The encapsul ating materi al
for the sem conductor chip is produced by nolding a resin conposition
t hrough, e.g., a transfer npkgieg grethod. 1Ol omch a nmethod, in the
case where the resin conposition 15 not surticiently degassed, there
is a problemin that voids are fornmed in the encapsulating nmaterial.
20 [0003] As one net hod for poaEceHssSIYGl aAPPERZFUST the voids in the
encapsul ating material, patent docunent 1 discloses a nethod for
degassing the resin conposition. In the nmethod, a bent port

(degas®i ng 08®driber) fBhedecemsrdssionens ipnovialetit¢én the arniddas 9ings
a doubl e- axis ,Iunes kneadi ng extruder so as to be communicated with an
i nside thereof. By deconpressing the inside of the bent port, the
resin material is degassed. 30 [0004] However, according to the one
met hod of shlegkgraiend opcwpentrNENTTONPressure in the bent port is
too | ow, ell @%ﬁl’l alr contarned rn the doubl e-axis égge kneadi gg ,
extruder i-9 ked toWArdSt he®bertOPortd BG4 Pehssn, PEfEge 1n
pressure iwhitche berterporéndannotr beh3p swdmicenthy tlioweeedmEhits is
makes it | i bl fficiently. a Jmaterial . _As [ Lt
when t he kggggﬁcgoﬁﬁhgtagguc alcﬂpeclﬁ]}s )sé’égl%gdgw&%%% ergapcrl%dﬁélg@p?se%lf%&ng
conposi ti BALettHerle i s a Bossi bidriagpihaeting vorddeariea ¥ or nedri n the
produced ceglikGRROSLEI OBhip is produced by molding a resin

composition through, e.g., a transfer molding method.

15 In such a method, in the case where the resin
composition is not sufficiently degassed, there 1s a
problem in that voids are formed in the encapsulating

material.

20 [0003] As one method for preventing formation of
the wvoids in the encapsulating materizl, patent
document 1 discloses a method for degassing the resin
composition. In the method, a bent port (degassing
chamber) for decompression is provided in the middle of

25 a double-axis type kneading extruder so as to be
communicated with an inside thereof. By decompressing
the inside of the bent port, the resin material 1is

degassed.

30 f0004] However, according to the one method of the
patent document 1, if &a pressure in the bent port is
too low, a material contained in the double-axis type
kneading extruder is sucked toward the bent port. For
this reason, the pressure in the bent port cannot be

35 sufficiently lowered. This makes it impossible to

sufficiently degas the material. As a result, when the



5[ 0005] Furt her, anot her et hodi nt hat t he degassi ng chanber is provided
bet ween two doubl e-axis type kneading extruders is also proposed. In
this nethod, an inlet port of the deg§§5|ng chanber is connected to a
di scharge passage of a first kneading“10 apparatus, and an outl et

port of the degassing chanber is connected to a charge passage of a
second kneadi ng apparatus. A material kneaded in the first kneading

appar at ussdrg; degassedri nchbg degassging £hanher and HB?Bdh%e@“eéggén'n
t he second kneadi ng apparatus, In this 15 regard, deconpr essi on of

t he dega§§WRP%h5hB€r|§?%ﬁ%btédqnp%%%¥Phé %ﬂ?ﬁ@%ftbﬁeWQﬂQE p&Ft
of the degasséd®gishanbepddlcdderspter iclmpontaisgd in the first
kneadi ng apparatus and a side of the outlet port of the degassing
chanber with the material contained in 20 the second kneadi ng

appar at us.0q@dD6] Howeuetheagcor dimgtberanomkéharet had; whenathe the
degassin g&ﬁg@ i r e t ont aj.n i he_ .
second k%% In d%pZtggﬁgg?s%éicgegbgg ngg% aﬁ&bpégélsng?%%cgféﬁ
Wi th respédae t cneeai¥egt | ont redefischitheadgtoer Palores @i nedIinn thés

second kpradedy appafatugi e tpoke thanstarr ediegdi ol gesthiapkn poar
stablI|tycgﬁg£0007]Patent Docunment 1: JP-A 2001 81284, %0008 ]It is an

obj ect of¢ %?%@eﬁ%’iﬁvéﬁt?%ﬁafaepr%ﬁ?ﬁégg a§%|ﬁbf ppafatading
whi cho campgastd yaand anhel iabl yudegas ;ao:kﬂeacted:mt éebalssidfy Shahbthe
pr esent |nven5ngn 'deL{§Cted]§§ra de %gﬁgn paratus cdnp§|s 0g; 2

housi ng haV|ng An i Aet port T OnY white r|a that "fas bedh~"9

kneaded|&Ppaﬂa©@mcedEkammﬂﬁﬁmahglﬁhanb@d unlwhheh fheskneladeddsny
mat eri al . sed ap I h
aod fegasseds ggaargs%ﬁ fﬁ ef Is(ﬁ]arged ﬁg S&Q%gteagl&& then

mat eri al that has been assed econpr essi on
devi ce tHa&t HeedApresisestike %%%‘é@@ll g eHdHDEr ARRRI At 4epar atht njhis

devi ¢g t&@tga&e:tneta calloprgepasates the othdetappstsinem thendegassisng
chanber, gﬂgieln in a.state that .the utéet port is hernetg;a%hé
separate& h&¥deG&EiMY cRanbef=by°t he- Separkts ng Bfevi c&

t hen t he deegessimg dhﬂmmﬁrlkamomwﬁesmedempahec@mﬂﬂmnassmmtthe
devi ce, ff*l‘?:é@tﬁﬁééhlh@t Qe ede At Qfdie, dggassing ERAMEL ISk port

degasse
of the degassing chamber with the material contained in

20 the second kneading apparatus.

[0006] However, according to another method, when
the degassing chamber 1is decompressed, the material
contained in the second kneading apparatus i1is sucked
25 toward an opposite direction with respect to a
direction to which the material contained in the second
kneaded apparatus is to be transferred, which results

in poor stability.
30 [0007] Patent Document 1: JP-A 2001-81284.

[0008] It is an object of the present invention to
provide a degassing apparatus which can easily and
reliably degas a kneaded material.

35

[00089] In order to achieve the object, one aspect



15 [0010]In the degassi ng apparatus of the present invention, it is
preferred that the housing further has a cylindrical portion which is
formed into cylindrical shape and provi,ded between the inlet port and
the 20 outlet port, the separating device is rotatably provided in
the cylindrical portion and has a rotor having plural partitioning

pl ates which partition an inside of the cylindrical portion into

plural spagesgnand,thgcpmt ef jaknig He! hvergd Lo cthe elf!tlgt RS L s hB
25 the partitioning plates by rotation of the rotor. [0011]1In t%e

degassi ng2EpFdt S SPRMHe predent? Nty oMaving s apr ef BAEEd PRAE
the degassichgh chanben | providedabet waed t heaisnl edepert arddde is

oresent | ADGREIBIES Rt . BPORErTatE | FAETICE daconprdesi oRfBeviteafiag
a condui t mkitee Mwhi chs coemurs oad esnvil tan tdet B6 tdegassi igomhamerh abde
e, deoessua dhanietches Ll Uial Beagen Al Lo LU oo,
t he rot at Rofesforiiheep6ton, daidi ofe tdpuacedofombg gsiagal thpacksyankioh
comuni cat8Smierh: t hengongui febLRe . iinty deropPressedathr gughndhecal 1y
condui t lgggérates the outlet port from the degassing chamber,
10 wherein in a state that the outlet port is hermetically
separated from the degassing chamber by the separating
device, and then the degassing chamber is decompressed
by the decompression device, the material introduced
into the degassing chamber is degassed.
15
[0010] In the degassing apparatus of the present
invention, it is preferred that the housing further has
a cylindrical portion which is formed into cylindrical
shape and provided between the inlet port and the
20 outlet port, the separating device is rotatably
provided in the cylindrical portion and has a rotor
having plural partitioning plates which partition an
inside of the cylindrical portion into plural spaces,
and the material is delivered to the outlet port with

20 the partitiocning plates by rotation of the rotor.

[0011] In the degassing apparatus of the present
invention, it 1is preferred that the degassing chamber
is provided between the inlet port and the cylindrical

30 portion.

[0012] In the degassing apparatus of +the present
invention, it is ©preferred that the decompression
device has a conduit line which communicates with the
35 degassing chamber and the degassing chamber has the

plural spaces of the cylindrical portion, and each of



[0013] I n the degassi ng apparatus of the present invention, it is
preferred that the degassi ng apparatus has a non-conmuni cating state
in which the one space does not conmunjcate with the inlet port and
the outlet 10 port, and the material in the degassing chanber is
degassed in the non-communicating state. [0014]1n the degassing
apparatus of the present invention, it is preferred that a gap is

formed betyeen, 1o an ifnpereperi pherah o3ubf agg of et hFo@éltie%firib@a! fhe
portion and a distal end portion of tﬁe partition plate and a"w dth
of the gdiPiatser tof b RuaACtdr or ahs AHan S 4me 20Lb815PLHE rERe

degassi ngs@ppas at ush DEn t ke mpreseabteBVeRt tAN, thd i Adef er ned d hat; sat
| east a surface of the rotor .is ﬁonstituted of a nonnetallic
mat eri al %G YR FriSEhe ‘EfHLE? ngEpparstls- of 1 #fe present 25

invenbion, it is preferred that at |east an inner peripheral surface

of the cyid jcal porti IS Ltute f nonmet.al Li rial.
[0017]In #ﬁgp%Lgassi%é ag%3r5¥%§géga%ﬁe %P§§5%59§bn$E3e%b%02?£§Fesg
pref erred ¥t acket éft iigh R¥ekevrerthd hiet efhal degattsd e gagsingtus

apparat ugds$ §quabniBofhulh8ss Ny st en [QRLIBHI nthe 4 @a§§iae%
apparatus, of the present 35 invention, it is preferred that when_the

degassi n§AGanbel FEMIRCERT e} sEHT By thife idek®hpPessi i ddvigecutlet

I0 port, and the material in the degassing chamber is

degassed in the non-communicating state.

[0014] In the degassing apparatus of the present
invention, it is preferred that a gap is formed between
13 an inner peripheral surface of the cylindrical portion
and a distal end portion of the partition plate and a
width of the gap is set to be equal to or less than 0.2

mm .

20 [0015] In the degassing apparatus of the present
invention, it is preferred that at least a surface of

the rotor is constituted of a nonmetallic material.

[0016] In the degassing apparatus of the present
25 invention, it 1is preferred that at 1least an inner
peripheral surface of the «c¢ylindrical ©portion 1is

constituted of a nonmetallic material.

[0017] In the degassing apparatus of the present
30 invention, it is preferred that a retention time of the
material in the degassing apparatus is eqgual to or less

than 1 minute.

[0018] In the degassing apparatus of the present
35 invention, it is preferred that when the degassing

champer 1s deccmpressed by the decompressing device,



5 the pressure in the degassing chanber is set to be equal to or |ess
than 60 kPa. [0019]In the degassing apparatus of the present 5
invention, it is preferred that the in%et port is connected to a

di scharge passage of a kneading device~in which the material is
kneaded. BRI EF DESCRI PTION OF THE DRAWNGS 10[0020]Fig. 1 is a view

showi ng a produci ng process of a resin conposition. Fig. 2
s @ Crosspsechi-an e ShowRe a1dsaassing %@%@éys Agcading o opa
first enmbodi nent of present i nvention. .3 is a

section v?@%a§hdﬁ?dﬁra1§§§a§§¥ﬂb @%pﬁ?étus accordlng to a second
enbodi mrent of the present invention. Fig. 4 is a cross

section vi OW ng assing a aratus shown in Fig 3.

Fig. 5 isthé?gss seci?onqvg E%H%ﬁ?ﬁggtH%p@ﬁraEﬁéssPﬁg g%%af%ﬁﬁéent

shown 5 n Engern3.idiig. Gits Bscrpssfseekidon thaew sitomi nigh betlegassingis

apparatus gggg&gkgg tg a thic gh% dlngn%a Qatgg Rresent '%%Fn 1on...
4 cross §6cti ew’s omﬁng t'he egaSS|ng

appar at USlgth}h t]:l’il@ mgterial is kneaded

BRIEF DESCRIPTION OF THE DRAWINGS

10 [0020] Fig. 1 is a view showing a producing process

of a resin composition.

Fig. 2 1s a «cross section view showing a
degassing apparatus according to a first embodiment of

16 the present invention.

Fig. 3 1is a cross section view showing a
degassing apparatus according to a second embodiment of
the present invention.

20
Fig. 4 1is a «c¢ross section view showing the

degassing apparatus shown in Fig. 3.

Fig. 5 1s a «cross section view showing the

25 degassing apparatus shown in Fig. 3.

Fig. © 1s a «cross section view showing a
degassing apparatus according to a third embodiment of
the present invention.

30
Fig. 7 1is a «c¢ross section view showing the

degassing apparatus shown in Fig. 6.

Fig. 8 1is a <cross section view showing the

36 degassing apparatus shown in Fig. 6.



6 Fig.9 is a cross section view show ng a degassi ng appar at us
according to a fourth enbodi mrent of the present invention. 5Fig. 10
is a cross section view show ng the d&gassing appar atus shown in Fig.
9. Fig. 11 is a cross section ew showi ng the degassing
apparatus shown in Fig. 9. 10 DETAI LED DESCRI PTI ON OF THE PREFFERED
EMBODI MENT [ 0021] Her ei nbel ow, a degassi ng apparatus according to
the present in i ongw I;l be_ de d I d h
preferred enbogggénts shown in tE§Q¥%§aCE§ﬁ%§%§%ngpgégmn%g§5WP%?
enbodi nefieg 3 ging PPPRNA I sho@Pig i@ privdudi AgUptdcesEo oiligeny Of
resin conpasipi®Benki 9nverdSidn cross section view showi ng a degassing
apparatus according to a first enbodi ment of the present invention.
[0022] I n the followi ng description, the upper side 25 in Fig. 2 will
be referred tOEa@-"umer iypséreaﬁ¢ t beclawer siides W $hobengef ehreed

to as "Io omns eft .si be referred to as
"left", (P%%l ggﬁp ftuslfh%gnré erred t% as "right". 30 [0023] A
degassing apparatus 1 shomm in Fig. 2is

Fig. 11 1s &a c¢ross section view showing the

degassing apparatus shown in Fig. 9.
10
DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENT

[0021] Hereinbelow, a degassing apparatus according
£0o the present inveniion will be described in detail
based on the preferred embodiments shown in the

15 accompanying drawings.

<First embodiment>

Fig. 1 is a view showing a producing process of a
200 resin composition. Fig. 2 1is a cross section view
showing a degassing apparatus according to a first

embodiment of the present invention.

[0022] In the following description, the upper side
25 in Fig. 2 will be referred to as “upper (upstream)”
the lower side will be referred to as “lower
{downstream)”, the left side will be referred to as
“left”, and the right side will be referred to as
“right”.
30
[0023] A degassing apparatus 1 shown in Fig. 2 1is
an apparatus used in a degassing process to produce a
resin composition as a molded body (compact). Prior to
describing the degassing apparatus 1, description will
35 be first given to the overall producing process which

begins with the supply of raw materials and ends with



an apparatus used in a degassing process to produce a resin
conposi tion as a nol ded body (conpact). Prior to describing the
degassi ng apparatus 1, description mﬁl% 35 be first given to the

over al |

producing process which begins'with the supply of raw

materials and ends with 7 the production of the resin conposition.
[0024] Atfirst,individual material sasraw materials of the resin

conposi ti PR eALS JUEPAL 66 oFNe R rx]aé/%({@t eafn b%ltl%%ryde aresin, a

curing agent and a filler materi

i ne parti | f necessary, the

raw materials may further include a curing accelerator and a coupling

agent .

It [on2@nef erabde taiusec AN epEXYvIQSEN asmhberhegis. é@ raw

[ 0025] Exanpl es .of. the epaxy resi.n include a cresol novolac ty
2 Brphe Spibty

resin,

Ayt yBE LEEiTh, CaTBPEYH YEn B4 58?95@depox he

resin5 a tawphmmbbrﬁaﬂhanéntyp@eepaxyre@snn and ca: g i algieng: arorBt &cC
type epoxy;13Lesif . L 0026] Pranpl 65, o1 Lhg ) curig Agent -Lpgl uds a .oy

10

15

20

25

30

35

materials may further include a curing accelerator and
a coupling agent. It 1is preferable to use an epoxy

resin as the resin.

[0025] Examples of the epoxy resin include a cresol
novolac type resin, a Dbiphenyl type epoxy resin, a
dicyclopentadiene type epoxy resin, a triphenol methane
type epoxy resin and a multi-ring aromatic type epoxy

resin.

[0026] Examples of the curing agent include a
phenol novolac type resin, a phenol aralkyl type resin,
a triphencl methane type resin and a multi-ring

aromatic resin.

[0027] Examples of the filler material include a
fused silica t(having a crushed shape or a spherical

shape}, a crystalline silica and an alumina.

[0028] Examples of the curing accelerator include a
phosphor compound and an amine compound. Examples of
the coupling agent include a silane compound and so0
forth.

[0029] Specific one of the materials stated above
may be excluded from the raw materials. Other
materials than set forth above may be further incliuded
in the raw materials. Examples of the other materials
include a coloring agent, a releasing agent, a flame

retardant and a stress-reducing agent.



phenol novol ac type resin, a phenol aralkyl type resin, a triphenol
met hane type resin and a nmulti-ring 20 aromatic resin. [0027] Exanpl es
of the filler material include a fuseq silica (having a crushed shape
or a spherical shape), a crystalline lica and an alum na. 25

[ 0028] Exanpl es of the curing accel erator include a phosphor conpound
and an am ne conpound. Exanples of the coupling agent include a

sil ane conpound and so forth. 30 [0029] Specific one of the materials
stated above may be excluded fromthe raw materials. G her materials
than set EH3I%! aboveEwayroe s urtthekhencf baBe i AetRedeaw manedivls. a

Exanpl es ifori hea b heregmit @ irdlss 35 hAClgei Roh Q! Of:l N a88RLed aflame
rel easin aqqaggé % flanme _[etirdant nd a sEress-redum ng a%:nt. 8

[ 0030] Ex BCrhe TPATRA 8t ardBft TP AR TATO S nBEEG Sepokyame
resi np anerdidony.oxikieabased fdameheetasdantlnonahal a@ndantimony

non- ant | AW, $agd.{d 083 LELA! SARL1RATPLES !  MEaB8RHIA,0 AR
hydrate and a nitrogen-containing resin.

[0031] (Fine Pulverization)

10 As shown in Fig. 1, specific materials amcng the
raw materials are first pulverized (finely pulverized)
by a first pulverizing apparatus to have a specified
particle size distribution. Examples of the raw
materials to be pulverized include the resin, the

15 curing agent, the curing accelerator and other
materials except the filler materials. A part of the
filler materials may be added into the raw materials to
be pulverized. As the first pulverizing apparatus, it
is possible to use a continuous rotary ball mill and sc

20 forth.

[0032] {(Surface Treatment)
A specified material among the raw materials, for
example, all or a part (remaining part) of the filler
25 materials, is subjected to a surface treatment. In the
surface treatment, for example, the coupling agent
adheres to a surface of the filler material. The fine
pulverization and the surface treatment may be

performed either simultaneously or one after the other.

30
[0033] (Mixing)
Next, a compcsition containing the above raw
materials is thoroughly mixed by a mixing device. As

the mixing device, it is possible to use, for example,

35 a high-speed mixing device having a rotating blade.



based flane retardant include organi c phosphor, netal hydrate and a
nitrogen-containing resin. [0031] (Fine Pulverization) 10As shown in
Fig. 1, specific materials anong the raw materials are first

pul veri zed (finely pulverized) by a first pulverizing apparatus to
have a specified particle size distribution. Exanples of the raw
materials to be pulverized include the resin, the 15 curing agent,

t he curinqo@gqgleratoqﬁgggﬁﬁﬁgﬁr materials except the filler

materials.” A part of t er materials may be added into the raw
materials to beNpiltveriZel. MsXefe FoMPOM VeRi ziAg disardadis, byt is

possi bl e %@ st 8y COPbhRERES rNodery Ral bhe Idnagi 89 28berddrus 100,
[ 0032] ( Sur.f ace TreatnETt) A_specified materjal anong the raw
mat eri al s} 5 dr° SAPPLBLICaltC 5% phrf ErEMR4fi mg? pAREF NS HFFTFREF
25 mat®eri alsh | ssuby ectiedyto-ax Sur f agpet r gakneNing | retheugyef ace 2

treatment , for, ex e,.the c Li,ng agent adheres to a surface of
the fill eldor?%tleeri a)fn}.)“i’ Th#?lgneglggﬁ\?é%igzateixécnrua - t heogur?ac%ofieanYT%ﬁt
may be pekherrwed eitdlerasi pultisrievust9lor aode saf t&vrthe ot her. 30

[ 0033] (M xi ng) Next, a conposition containing the above raw
material s is _thoroughly m xed by a m xing device. As the m xing

devi ce, it%033ossi bl EPe82G§4NFor exanpl e, 35 a hi gh-speed ni xi ng

devi ceo havi ng aneetat ivig: bhaded 084 (Kneadiug)kneaded NaXlealibg
m xed co OgltLO i s. kneaded Q%%a kneadlngaapparatus 100, As the

kneadi ng &p 5F&fﬁ§ 109, T3 PosEVbI%e $69888 1 W oraRRARPIFES &+ The
kneadi ng drtrsdemd spohrasua Singl kel akesdeppe Kneddl ageextruder or a
doubl e-axi s type kneadi ng extruder, or a roll type kneader such as a

m xing roll and so forth.
[0036] (Sheet Making)

15 Next, the massive kneaded composition thus
degassed is molded into a sheet shape by a sheet-making
device. As a result, a sheet shaped material is
obtained. As the sheet-making device, it 1s possible
to use, e.g., a sheet-making roll.

20
[0037] (Cooling)

Next, the sheet shaped material is cooled by a
cooling device. This makes it possible to easily and
reliably perform pulverization of the sheet shaped

25 material.

[0038] {Pulverization)
Next, the sheet shaped material is pulverized by
a second pulverizing apparatus to have a specified
30 particle size distribution. As a result, pulverized
compositions are obtained. As the second pulverizing

apparatus, 1t is possible to use, e.g., a hammer mill.

[0039] In this regard, The granular or powdery
35 resin compositicn may be obtained not by the sheet-

making, cooling and pulverizing steps. Instead, the



[ 0035] (Degassi ng) 10Next, the m xed conposition thus kneaded (kneaded
material) is degassed by a degassi ng apparatus 1. The degassi ng
apparatus 1 will be described |ater. i 036] (Sheet Maki ng) 15Next,the
massi ve kneaded conposition thus degassed is nolded into a sheet
shape by a sheet-making device. As a result, a sheet shaped nmateri al

i s obtained. As the sheet-nmeking device, it is possible to use, e.g.,
a sheet-rga_ké' I 1. ,8237] ( N .+« Next he .sh ed
material 1s I{(}g% gd Ot;:yzgocoo izlng%g\k/%lcggom%?sél%ggs r?&%);pggsi(g?{eéfs‘gga
easi |y am¥refi@blyapdrdor Aiplilver imithoR on tilel gheet ddageal D5y a
nater!ﬂ-sﬂémﬁﬁleﬁﬁmg?ifatugﬂ) igstalf@ﬁtgjhhe %mﬁetoﬁﬁﬁ%%ﬂ port
material |s verize a seco ul veri zi ng apparatus to have a
speci fi ed(%osp%?ﬁW‘El 37 @gﬁﬁst ??bu&i‘%n.k%aggPQSU?PPaﬁﬁ’it\P&i Peq 2
conposi t inaris: &t er obt ai Rethp Asi t hensddendt fuder £ zong tappatiad uss thti s
possi ble,to use, e.g., .a.hamer mll. [0039]In this .regard, The

gr anul ar 5 r %o c etrE/g}C:‘,S lrnets? ngggrrrlﬁlolsaﬁi (E):r?snlay Bgmgl?tsajﬁfgo ngltavﬁqu h&
sheet - makipeg; 1 Tootl i Agragith pul Vertiezi ngbdtrdps nsttdad, gtheuldd granuhar
or pomeraenrﬁ&g&fgﬁpegl tQn Ky Qﬁtegtng' ek BYei, €49 1 & ol CHLERRY
method in which a die having a small dianeter is i nst all In an
outl et pdrt R SeRAr §69passide) Vbt L Ehé ienderitPgrappacatals die mesin

10 composition remains high.

[0040] {(Tablet Making)
Next, the pulverized compositions are
compression-molded by a compact manufacturing device
15 (tablet-making device) to obtain resin composition in

the form of compacts.

[0041] The resin composition are used in, e.g.,
covering {encapsulating) a semiconductor chip
20 {semiconductor element). In c¢ther words, the resin

composition 1is molded by, e.g., a transfer molding
method. A semiconductor chip 1s covered with the
molded resin composition as an encapsulating material,
thus manufacturing a semiconductor package.
25
[0042] The tablet-making step may be omitted and
the powdery resin compositions may be used as final
products. In this case, encapsulating materials can be
formed by, e.g., a compression-molding c¢r an injection-
30 molding method.

[0043] Next, description will be given to the

degassing apparatus 1. As shown in Fig. 2, the

degassing apparatus 1 1is used to be connected to a
35 discharge passage 101 of the kneading apparatus 100.



5 nolten resin conposition discharged fromthe die is cut by a cutter
into granular resin conposition having a specified |ength. After

obt ai ning the granul ar resin conposi tim by the hot cutting nethod,
it is preferable to perform degassing ile the tenperature of the
resin 10 conposition remains high. [0040] (Tabl et Maki ng)

Next , t hepul veri zedconposi ti onsare conpr essi on-nol ded by a conpact
manuf act uryi evi ce t abl.etsdmmk 5!” i t bt aLn.resin.:
conpositi (gr?%?lrﬁt he fo%ﬁ]éo?g.g%tr?pact S. gigg\ﬁf]%%e ]Srjoe(gi IIrjlgclszorarpglzzHEl ?)rhg a%é
used in, & FotToverrRgrandays et ing) asemdorduiet vrehpyized in the

(sem conduet:@irg} epeahld 4 Ndetbef MY dsent Hz%dk%ﬂfsrﬁogﬁ%?cﬁﬁbé§_ion
uct or

nol ded by,. e..q., a,transfer nol ding nethod. A sem con chip is
Covered WER R nbl d&F rI8FATEGRSI 19 of MACARSBhERpSIaRPRE 22 OF
mat eri@al , thkeushomnivi@c2uri ng a sem conduct or package. 25 [0042] The
tabl et - maki ng step may be omtted and the powdery resin conpositions
may be used as final products. In this case, encapsulating materials
can be folR843y, e.dglhea houmpiessidnias diengcondad ti njlectsi oAd,30the
mol di ng MaEhad.s [ RO43)Ne e deseriptdonguyl | s he ghyen i 9q40e o= the
degassi ng apparatus, 1. As shown in Fi g 2, the degassin _
appar at usCeNPe ifset 88 e cdnfiect edy & dngrisad sEﬁél’C@é’%a%%agéVM oft
t he kreadtngiapparadus (30@ular) shape. In the degassing chamber

22, the degassing apparatus 1 degasses the kneaded
composition. The cylindrical portion 23 is provided at
the lower side of the degassing chamber 22. Further,
an upper end of the conduit 1line 21 constitutes an
15 inlet port 24 from which the composition kneaded by the
kneading apparatus 100 is introduced and a lower end of
the conduit line 21 constitutes an outlet port 25 from

which the kneaded composition thus degassed is

discharged.
20
[0046] The degassing chamber 22 is provided between
the inlet port 24 and the cylindrical portion 23. in
the configuration shown in the drawings, the degassing
chamber 22 has a tubular shape which is a rectangular
26 in vertical <cross section. A  horizontal <cross

sectional area of an inside of the degassing chamber 22
is set to be greater than a horizontal cross sectional
area of an inside of the conduit 1line 21. The
horizontal c¢ross sectional area of the inside of the
30 degassing chamber 22 may be set to be egqual to the
horizontal cross sectional area of the inside of the

conduit line 21.

[0047] The cylindrical portion 23 1s provided
35 Dbetween the degassing chamber 22 (the inlet port 24)

and the outlet port 25. In the configuration shown in



11 [0044] The degassi ng apparatus 100 has a housing 2, a rotor
(separating device) 3 rotatably provided in the housing 2 and a
deconpr essi on nechani sm (deconpressi on_ device) 4 for deconpressing a
degassi ng chanber 22 of 5 the housingl%. [ 0045] The housing 2 has a
conduit line 21, the degassing chanber 22 provided in the m ddle of
the conduit line 21 and a cylindrical portion 23 having a 10

cylindrical, “&P{a‘h%?sShap@ne In hﬁ% %%%2;%31‘ ng,ghamer Zzzar s the
degassi ng appar at us degasses %le kneaded cohposition.” The
cylindri call poirienl23shspsr ovisddd @t 3¢l fdweensi deogft itdves degaddieng

chanber Z2,+ further, @an ypper end fctheigonduida]i pr2l onsiitytes
an 15 inlet port 24 fromwhich the conposition kneaded by the
kneadi ng et ati€ 106 MSs FREPEduéed: BndaP3oher @hd Witahergondui &

line 21 QQRS&]HHJ&?S amregtc!ie)tndporthrraé fjmrzﬂdlﬁ[qi)cﬂatd? kge@eleéit_:ically
ition t ass i s_dischar : e in
Chanber SPRATTR Sy Fsd BIREANEne TR port P4 hnd En iyt + haPPEk
portion 23.. I n Thescomikgar att orpsheinlien the daanlggsantherdégadbsiyng
charber %%%%e%gb%kpé aFaB%s‘MHgChchém% £ehangul Af 251N J\_’Sg%kt&a'

Cross secti on. orl zont al “cross seqtl onal area of .an 1 nsi de Ke
degassi ngchapber Z24s 8ét the bBogrdaterZt Han ke hBitiemtldly cpogsed

sect iignaly jaftea t@fe amndside Horddies conddi tstbpred2li nThenhorgizoatahg
cross sectional are? 8f the inside of the
apparatus 100.

[0048] The rotor 3 has plural (in the configuration
shown in the drawings, four) partitioning plates 31 for
I[5 partitioning an inside of the cylindrical portion 23
intc plural spaces (in the configuration shown in the
drawings, spaces 231, 232, 233 and 234). In the
configuration shown in the drawings, each of the
partitioning plates 31 1is arranged at equal (angle)
20 intervals (in the configuration shown in the drawings,
90 degree intervals). The rotor 3 rotates by driving
of & motor (driving force) not shown in the drawings.
Due to the rotation of the rotor 3, the kneaded
composition 1s delivered to the outlet port 25 by the
26 partitioning plates 31.

[0049] In the degassing apparatus 300, a gap is
formed between an inner peripheral surface of the
cylindrical portion 23 and a distal end portion of the
30 partitioning plate 31. This makes it possible to
prevent the partitioning plate 31 from scratching the
inner peripheral surface of the cylindrical portion 23
while the rotor 3 rotates. As a result, it is possiblie
to prevent pulverized materials constituted of the same
35 material as the partitioning plate 31 or the

cylindrical portion 23 from being mixed into the resin



30 degassi ng chanber 22 may be set to be equal to the horizontal
cross sectional area of the inside of the conduit line 21. [0047] The
cylindrical portion 23 is provided 35 hetween the degassi ng chanber
22 (the inlet port 24) and the outlet port 25. In the configuration
shown in 12 the drawi ngs, the cylindrical portion 23 has the
cylindrical shape having seal ed end portions. The rotor 3 is provided

in the cyLppduiGal %?g%iggl%%id%g%fﬁé&? that the rotor 3 is capable

of rotating in a §' W se direction. The rotor 3 can hernetically
separate the degassing chanber 22 fromthe outlet port 25.This nakes

it possibleoteieasil ys and gw&li akhy degonpress4:hei degassigndp chaebes
22.1n this regard an upper side_of the housin i hernlxlcallyn

218
Seal od 1007t it HORAEAASH “Comftit i BA2BEoREH TATEfle CRAGHE TGS -
appar &t usthfe. da3048] TheurataaruBe hasdphuy alR Y1 8ft htheconf gl ateron of
shown in r.aw.ngs, four rtigdonin l.ates 31 for 15
partition%ﬁg g#ﬁg%glef%ﬁgtﬁéggﬁi%&k%%a r%g%ﬁéﬁ%%3l?nF%emﬁﬂ%ﬂe of
spaces (ih-th&ocenfrimguravifomogirowncé herhbldr dwi ngs; spages 0Z31). 2329
233 and 284)n I'n ff‘etﬁgpféﬁfl{ré%hgg shoyn, 5N (t(céwe féa‘ﬁ‘g'?])g_shi§§9h iqf 1he
partltlonlng plates 31 is arrange at equal (angle) 20 intervals (in
t he confiQBFat PERISHGFMNF n the BPSW RGIITD defr eBOF kit ePealad)se Thehe

rotoric3 rehah@sddymalé¥ing ofs aa@leded dEbViﬂlrgaf@ﬁ%Q)alnoénéhgiM\:ﬂibn
t he drawlngs.t %ye to, the ratatlog ?{ t? r ot rt3, t.he kneade
Composi 11 Bh P4 ErEG F5 Thebddtiet * hort 25°B5 tHSS parti 4 h
pl at es 31suf004¢] lof tihe: degassidng cappasattusod0@3.a gap i s forned
bet ween an inner peripheral surface of the
[0051] A width of the gap, that is, a distance from
15 the inner peripheral surface of the cylindrical portion
23 and a distal end portion of the partitioning plate
31 is preferably equal to or less than 0.2 mm, and more
preferably in the range of about 0.01 to 0.1 mm. This
makes it possible to prevent the partitioning plate 31
20 from scratching the c¢ylindrical portion 23 while

maintaining a pressure in the degassing chamber 22.

[0052] Further, the partitioning plate 31 and the
cylindrical portion 23 may be cooled. This makes it
20 possible to prevent the kneaded composition from
adhering to the partitioning plate 31 and the
cylindrical portiocn 23 and smoothly perform the

degassing process.

30 [0053] A constituent material of the housing 2 is
not particularly limited to a specific material, but at
least the inner peripheral surface of the cylindrical
portion 23 is preferably constituted of a nonmetallic
material. In this <case, whole of the c¢ylindrical

36 portion 23 may be constituted of the nonmetallic

material. Further, whole o¢f the housing 2 may be



cylindrical portion 23 and a distal end portion of the 30
partitioning plate 31. This nakes it possible to prevent the
partitioning plate 31 from scratching,jhe inner peripheral surface of
the cylindrical portion 23 while the Fotor 3 rotates. As a result, it
is possible to prevent pulverized materials constituted of the sane
35 materialas the partitioning plate31 or the cylindrical portion 23
from bei i i nto. t-he.resj osition finally obtained.

[ 0050] A gzgg{gaﬁ(%l%ggf Oﬁfhghﬁa?{tﬁr?%ﬁ?%% zdtaeﬂ%ll%rjéy be fornmed into
round shape by round chanfering. In 5 this case, a curvature radius
(R of theoistal end ebnkhe Radid thankRgap & Blei $oRAf &3 abynbn

the range of 0.2 to. 2 and nore preferably.in the range of 0.2 to
1 mm |f ptaﬁé;lcciﬁ%v%’fhi\’er?nja‘a?ﬁgd( Ry Ci s?t oF HF yhiCi tm‘?EeﬁéF‘%prePBFabPE

in the cduwese of aworkubéeause ¢he tth&kneadedratéri alsi s mchesedblo
the distal. _end .portion of_the rtitionin | at e, 31 d e i nner
peri pher%lonsslr}:rjf%g%é%f Otfﬁeacﬁ%r%?r%%%% Qﬁor"?‘%lg%rjzfé.l | 0%] gﬁvl\,isdt 7 of

t he gap, wiiwdte | spfa tdhst awcddr on® 15mele ibmercpestphartald surf acehef

the cylindrifal,portigne23iand a distal end portion of the
partitioning plate 31 is preferably equal to or less than 0.2 nm and

nore preferably in the range of about 0.01 to 0.1 mm This nekes it
polss'ugl e[tOmem]event Th@aﬁarlrat}tég onitngppkati® 1zl 20 fyeavysstatedd no1the
cylindrica ortiaon, 2 ile i ntaini.ng a _pressure_in the degassing
chanber 337 b EHEAHAIC= T ha b ¢ PG nEUgIot o35 ankibEna Tosded
cyl i ndri camperiti oon 23wy beecooheddEhi scomkesiittio2b pessiddessed.
pr event hgecﬁm aded, conposj {i f.r. ri h rtitioning.
pl ate 31 an t‘ﬁe cyFi’ng}r)El ca‘% grstsil%rr?%gpgngr}%r‘r{?%l%l% %gro grm{]}ﬁgglt
degassi ngngr gcesisorth when the semiconductor chip is sealed with
18 a produced resin composition. Specifically, an
increased metal content contained in the kneaded
composition thus degassed by the degassing apparatus 1
can be lowered equal to or less than 1.0 wt ppnm,

especially equal to or less than 0.1 wt ppm.

20
[0056] The nonmetallic material is not particularly
limited to &a specific material. Examples of such
nonmetallic material include, for example, a ceramic
material such as an alumina, a =zirconia and so forth,
20 and a resin material. Among the above nonmetallic

material, i1t is preferable to use the ceramic material.

[0057] The decompression mechanism 4 has a conduit
line 43 connected tc the degassing chamber 22 (in
30 communicating with the inside of the degassing chamber
22), a pump 41 for decompressing the degassing chamber
22 through the conduit line 43 and a wvalve 42 provided
between the degassing chamber 22 and the pump 41.

35 [0058] At a time when the kneaded composition is

degassed, the wvalve 42 1is opened and the pump 41 is



30[ 0053] A constituent material of the housing 2 is not particularly
limted to a specific material, but at |east the inner peripheral
surface of the cylindrical portion Zah%f preferably constituted of a
nonmetallic material. In this case, e of the cylindrical 35
portion 23 may be constituted of the nonnetallic material.Further,
whol e of the housing 2 may be 14 constituted of the nonnetallic

mat eri al . FQQQ%]A cqg§é£éﬂgpeCI teri FQe%L % %m*g not ,

particularly liffited to a ic m east a surface
of the rof8foBrresHed erabl y constltuted of a nonmetallic material.

In this case, whol e of the rotor 3 may be constituted of the
nonnetall eri al 0055 This nakes it possible to prevent .
metal lic @ngén subgpb es flﬁﬁtbmqﬁﬁ%ﬁ%eﬁglntd:?%@ RAeaded” 18
CONpPOSi t i @ecmpmetmd(neadei@mmosﬂ itofe | Sede@aseetGids adegsild oft
i's possib] revent, a.short circuit and,so forth when_the .
sem condut or |pé%?%eﬁ?édamﬁt?ﬁ%ﬁ%gﬁ?oéﬁggfﬁﬁﬁﬁtﬁcBﬁﬁS&Wﬁ%ﬂLln
SpeC|f!ceth? da@aaﬂwm@seuambem Zont gnbotopaitnied: 1art e Ikmeadet to
conposi tigng [p ﬂh"rga§§?9eby e 9@9% A1 APPAT BLYS t,:IoC@jQ Qaua%w&d
equal to or [ess t . ppm especially equal to or Tes

0.1 wt ppP¥ 20SFOCEBThel nbRAet dlY iTeC hat BERAR NP Inbt Sphar EocBicardgual

li mi tied t@oaospeelsfs Ct W@k ep bal.paxarph @s; of esreeh M@eﬁgeéhﬁeea@ttﬁrget
i ncl ude, for a ceranm c materi al an a

exa|
zi rconi a ahdPSo n‘Ié))rFﬂe IS0 85 e el rlta‘? %ﬂorﬁfathe Egét‘?e makes
nonnetal lit nutcersd@bleit tics pmefrer ablteltabuse tdegeer anilce matkerdaded

composition.

15 [0060] Next, description will Dbe given to an
function of the degassing apparatus 1 in the degassing
process with reference to Fig. 2. As described above,
the degassing chamber 22 is hermetically separated from
the outlet port 25 by the partitioning plates 31 of the

20 rotor 3 provided in the cylindrical portion 23. {(In
other words, the housing 2 of the degassing apparatus 1
is in a sealed state in that the partitioning palates
31 hermetically separate between the degassing chamber
22 and the outlet port 25.)

25
[0061] At the time when the composition kneaded by
the kneading apparatus 100 (kneaded composition) is
degassed, the valve 42 of the degassing apparatus 1 is
opened and the pump 41 is driven, thereby the degassing
30 chamber 22 is decompressed. Further, the rotor 3 1is

simultanecusly rotated by the driving of the motor (not
shown in the drawings). When the degassing chamber 22
is decompressed, an upper side of the conduit line 21
is changed into a decompression state by a
35 decompression as well as the degassing chamber 22.

Similarly, the lower side of the conduit line 21 and



[ 0057] The deconpressi on nechanism 4 has a conduit |ine 43 connected

to the degassing chanber 22 (in 30 communicating wth the inside of

t he degassi ng chanber 22), a punp 41 r deconpressing the degassing
chanber 22 through the conduit Iine 43’ and a val ve 42 provi ded

bet ween t he degassi ng chanber 22 and the punp 41. 15

driven, t her ebyt hedegassi ngchanber 22i s deconpr essed.

0059] Whent i : 221 eSS : f
Geconpr eshor T aeey o B e o PP R S By CENARL oL 6o
pressureylin phevdehabsi g chaftser ZX liisngoicpartiearailoy |i Abt edito

a speci ficontl e a PUh gl & iRHeferablynaat +t o e eguak Lo 9] Lss (HaB
60 kPa, is nore preferably set to be equal 10 to or |ess than 50 kPa,
and is eVefF T Preearapty et oPBetif IFE TGRS B Bbout 30 to 50
kPa. Jhis nmakes it possible to nore reliably degas the kneaded
conposi ti.Qn, [ 0060 xt, descri,ption will .be given,to an functipon_of
Che’ degaddd87 Bopar af U T TEEARE” deUBREP R Broctbe M TRAFEREFonEEo o
Fig. 2. Aseadebicyilbedoabpessade Hegassi ndpechambedifl keppreramets cablly
separated f et t. b e titionin at

the 20 r%{g{%%h%?%%?g%g ﬁ#ﬁﬁ#&%@]i%aﬁpcaﬁﬁiaéé¢g%£2%99%léggﬁ%%rgﬁe
wor ds, tREIFGEsHg 2 agfPahetdégaski ng appafat ushanis iwha sdgregdad

statepi ncbhglodei Partisi odbngvRalat e 31 thet netdwal | ys sgparagke the
bet ween t he degassi ng chamber iZ nd the outlet port. 25.% 25 0061%At
the timeAW&T cBRPEGA Wh négﬂﬁﬂu%Q 9 kKRB appBfatils 108

(kneadedttenpdsgabethg sclieghssed 2 t hg vial veod ofeifrtdegassyhgy) .
gggggg} ‘r‘lge%t',s ppenegh andehihe. AHEBs 41115 dikven o Fh8r Yy the space
231 formed in the cylindrical portion 23 in

15 communicating with the conduit 1ine 21. Next, the
kneaded compeosition is degassed while the space 231 is

in communicating with the conduit line 21. This makes

it possible to remove gas, such as air or the like, and

water from the kneaded composition. As a result, it is

20 possible to prevent voids from occurring when the
semiconductor chip 1is sealed with the produced resin
composition, thereby it is possible to improve

reliability of the semiconductor package.

25 [0063] Due to the rotation of the rotor 3, the
kneaded composition stcored in the space 231 is
delivered to the outlet port 25 by the partitioning
plates 31 and then discharged from the outlet port 25.

30 [0064] In this regard, a retention time of the
kneaded composition in the degassing apparatus 1 1is
preferably equal to or less than 1 minute, more
preferably in the range of 3 to 30 seconds, and even
more preferably 5 to 15 seconds.

35
[0065] By setting the retention time to fall below



30 chanber 22 is deconpressed. Further, the rotor 3 is sinultaneously
rotated by the driving of the notor (not shown in the draw ngs). Wen
t he degassi ng chanber 22 is deconpressed, an upper side of the
conduit line 21 is changed into a decoﬁgression state by a 35
deconpression as well as the degassing chanber 22. Simlarly, the

| ower side of the conduit line 21 and 16 the space 231 partitioned

with the E%tu;w@fn@; lactﬁ 341 éowodc%ddlgb&k}% Cylhﬂ ndi gale 91 éo’éo

23 in comuni cating w condui t 1ine 21 aré anged into t
decorrpreseﬂfeﬂegitateheyptr}@%%%re§sufdhe EnpEOBE ThemRASAdd®N From

conposi ti gaties idi sLhange afre%tthehgs@ebgrr genPassage 1Birehetrhe this
kneadi ng a i ntroduced ort

aratus 100 an (a ed)_ jinto the outlet
24 of themgg&%s?ﬁg Bpat At bis £ An g ORAE §£ A PG cohp os}fl?‘?g eflg
deI|veiedcbmmduiﬂnmerdmnﬂhgﬁtfhﬁ degassnmggappatebus lthhmeugh hbe
condui t h egassi.ng ¢ 2 b |ts
(gravity) &ngyf %{Eh kﬁ%%dg’%eggng%s]??n%n i szcs e%/ore “%ac%lEéR“
f or med |nlﬂhéhgﬂﬁmﬂtleabcﬁmﬂi(qukaﬁ115bwomﬂMWLaglh@amndtamElon
condui t |{nge2k., '\esseeeehecﬁweegeercqrmpe&éaoea'z%edeﬂ@ééad e the

space 231 is in communicating wth the conduit I'ine 21. This makes it
possi bl e £8 PETSVE st OstEA1ad lal rde¥aBhénei K&l adid waPBp ofridrh Ahe
kneaded conposition. As a result, it is 20 possible to prevent voi ds

from occuryi when the nlconductor C is sealed with t
pr oduced ié??%]conpos ?i% 1§ h&PEBy St Pégpd§§q%?el?8 ﬂﬁﬁ?%v@eans a
reliabilitymef WIM'EcBerﬂis:onellkcemrfpamkatgee 253063} Pue it othbe kot atiedn

of | the T oot o3 dihe dnaadad, compoet Lonostar ed 4 nclhe 30a0e 230 png

del i vered o the outl et port 25 artltlonlng plates 31" and
t hen di scRAP§&a Hrom tlthe B0t | eﬁh%orthQ%Ch@Opcb@M] | aft hisheegdfeaded

retents oncbinpe saft tdie KpsAdeHCHROSE £ | 9B ikN stshe flegassi ng appar at us
1 is preferably equal to or less than 1 mnute, nore preferably in

the range of 3 to 30 seconds, and even nore preferably 5 to 15
seconds. B6067] The retention time can be freely adjusted by

controlling the driving of the rotor 3. For example,
by setting a rotation speed (number of rotation) of the
20 rotor 3 to a specified value, the retention time can be
set to a target time. Further, by stopping the
rotation of the rotor 3 for a predetermined time in the
course of the degassing process, the retention time can
be also set to the target time. Specifically, examples
25 of the method for adjusting the retention time include
a first method and a second method described in the

following.

[0068] (First Method)

30 The rotor 3 is set fo continuously rotate and the
rotation speed of the rotor 3 is set to the specified
value. In this case, the rotation speed is preferably
set in the range of about 1 to 10 rpm, and more
preferably in the range of about 2 to 6 rpm.

35
[0069] (Second Method)



17 the upper limted value noted above, it is possible to prevent the
properties of the kneaded conposition fromdeteriorating by heat
history thereof. Further, this makes L% possi bl e to suppress cooling
of the kneaded 5 conposition during t degassi ng process, thereby
not interfering the sheet nmaking of the kneaded conposition in the
next process. Further, by setting the retention tinme to exceed the

| ower Iimted l.u d sabove, Lt i Ll |, i e he
kneaded conpos?'?lieo%&?%?[ 80%6% ﬁe!tthiesosrggggg?‘lﬁhéeq}{e?%n??lgﬁt% %? s
means a IGRESHRERINSAt dloenl F ramilt Ae s&ePIRATg binehe fkidwdedl vat éphal

into thegutdied potbr24 ¢fed hendegpssiand APPRF atHE L@ dih is set
di scharging of the kneaded 15 conposition fromthe outlet port 25

t her eof . [DO06T] TRE SP&TEHTORSEi e "Gan b f FESy GRIFBist & pyStopping
cont r®l | icrigng hefdritvé ngcafadien r etfort Be hart@xanpl £s by seipihgraly

rotation _speed, (nunber of rotation). of the,20.rot.or 3 .to a specjtied
Vel e, CURE eCHT AT PE e oBan the ik Crat ot APgur g s FEFS L i

st oppi ng steeed otodt | bheof roherr ot or B frort st predetray e ngekt i fbe notike
cour se obldie, egassing jpL 0gesse {18 pel @Hd OBoLbIe £2N,06,3hS0; S6t

to the target tine. Specifically, exanples 25 of the netho or

adj ust i ngPeh@ et hi PAANG Ml dtRFudé &5 ity hetnsd3andh sechpgth,

met hod deser i bed die t8eabokl ovéng.i 00688] (Fhrge Mot hadhu30The dotap 3
is set to continuousl% rotate and thf ro gtlon Epeed of the rotor '}i
is set t&SI SpecifidiVal BT PIRFETERsY, FRE rotatith <HESF i 8§
pref erabkyoset 1 ntdheSraegerafs about 1 to 10 rpm and nore preferably
in the range of about 2 to 6 rpm 35
[O0070] Further, the rotation speed of the rotor 3
15 is appropriately set depending on conditions including
stopping time of the rotation of the rotor 3, the
rotation angle per the one operation of the rotation of
the rotor 3, the number of the partitioning plates 31
of the rotor 3 and sc forth, but is preferably set in
20 the range of about 1 to 13 rpm, and is more preferably

set in the range of about 2 to 8 rpm.

[0071] Further, the rotation angle per the c¢ne
operatiocn of the rotation of the rotor 3 is
25 appropriately set depending on conditions including the
number of the partitioning plates 31 of the rotor 3 and
so forth. For example, the rotaticn angle 1is
preferably set in the range of about 45 to 120°, and is
more preferably set in the range of about 90 to 120°.
30 For example, 1in the case where the number of the
partitioning plates 31 is “N”, the rotation angle per
the one operation of the rotation of the rotor 3 is set
to 360/N (°). In this case, in the configuration shown
in the drawings, since the number of the partitioning
3 plates 31 is four, the =zrotation angle per the one

operaticn of the rotation of the rotor 3 is set to 90°.



[ 0069] (Second Met hod) 18 The rotor 3 is set to intermttently
rotate by a predeterm ned angle and a stopping tine of the rotation
of the rotor 3 per one operation of thg)rotation is set to the
predetermned tine. In this case, the Stopping 5 tine of the rotation
of the rotor 3 is appropriately set depending on conditions including
the rotation speed of the rotor 3, a rotation angle per the one
operation of the rotation of the rotor 3, a nunber of the

partitioning plates 31 of the rotor 3 and so forth, 10 but is
preferabl%oggglin t heé®f angetof ABEHD 1 #BCOBE secdABSrddmd i sthRorethe

pref er abl yegetlssiithd hepbange of aboutnd kﬂe%&f?@@ﬂ?}os[iqpﬂ&l Futhepe
t he rotatloE.s?ﬁg1 gf the rotor E.lS S agprqfrlate‘ﬁ set dependlqg
on conditfons®d udrAg SSEShpi nGP P dFCEhe Tr oPAPPIRIGF FRe RIGTHTIS,
the rdt attbe angl@s pérrcrhef oneiageratéon tofe t hemdebatdurt ©f the o oi er
3, the nu r, _of partiti.onin | ates. 31 _of the . .r.otor and.so
forth, bu'ggglgsleglr e"’%%?e%blﬁg/lesé%&?%ug88t ﬁéesrlarhgggaﬂ oésﬁ"gu]tori’ t ohfgerbﬁjm 1t
and i s noté prefsdiall ytgetnprotise yahhebof ighowtf 2the 8emgmonductor
[0071]Furggg&ag%he rotati on angle per the one operation of the
rotation of thé rotor 3 is 25 appropriately set depending on

condi tions including the nunber of the partitioning plates 31 of the

rotori3 apdogaif orth.ribethexanpl@ent he Heot atn ©n3angl eonp el sabl ys
set in thg ran%eﬁff q?out 45 taq %égw;and S re(freferab% set %n

the range®®F =555t 90" t0° 1865538 Fort @xBREVEN Y R { e 88sE Wisre thHa
nunber ofbeheagpayivénommgtpleat eso8ésiss SN’ thde knetzatiron amgler pens
the one opgpation of the rotation of the rotor 3 is set to 360/N ().

In this case, in the configuration shown in the draw ngs, since the
nunber of the partitioning 35 plates 31 is four, the rotation angle

per tise opgoopgrati onf-the epbAUidEPf>the rotor 3 is set to 90.
19 [0072] As set_forth aboye,accordingsto t he degassi.ng apparatus 1,

the kneaded conptdition chfh b@ C¥rO section view showlng a
degassing apparatus according to a second embodiment of

the present invention. Each of Figs. 4 and 5 is a

cross section view showing the degassing apparatus
20 shown in Fig. 3. In the following description, the

upper side in Figs. 3-5 will be referred to as “upper

{upstream)”, the lower side will be referred *tTo as

“"lower (downstream)”, the left side will be referred to

as “left”, and the right side will be referred to as
25 “right”.

[0075] Hereinkelow, the second embodiment of the
degassing apparatus will be described by placing
emphasis on the points differing from the first
30 embodiment of the degassing apparatus, with the same

matters omitted from description.

[0076] As shown in Fig. 3., in the degassing
apparatus 1 of the second embodiment, a degassing
35 chamber 26 has the cylindrical portion 23 and the rotor
3. In other words, each of the £four spaces 231-234



reliably degassed. This makes it possible to prevent 5 the voids from
form ng when the sem conductor chip is sealed with the produced resin
conposition, thereby it is possible tgolnprove reliability of the

sem conduct or package. 10[ 0073] Further; when the kneaded conposition
is degassed, it is possible to prevent adverse effect from being

gi ven on the process of the kneading apparatus 100. 15[0074] <Second

embodi MBS peq 111':"91'1@3 éi 8933 Sﬁg: Iotnjfcy ev‘é§h0¥\5ﬂgt§tg‘%@%§5' ng

appar at us accordlng enbo t he present nventi on.
Each of FRESE4°8n h@l@?%ﬁ%ﬁ%@% sBefeT view show ng the degassi ng
apparatus 20 shown in Flg 3. In the follomnng descrlptlon t he upper

side in FE 5 wlLl eferr d to as "upper (upstream",

| ower d@%ﬁ?f bergPéF & | oW {Ho %%ﬁ%r'4%heq§ﬁtt§%m
will be_nﬁﬁmwmpﬂesslaa "Ia@bhaﬁmmhthe4r|gh§ S|@&nmettehe reberretiet o
as 25"ri gl ?Zgh ? gg%lo theagﬁgﬁpd enbolgn%ﬂtsqith%ghethe

‘degaSS|ng appara Qs wi b deséri'be pl adi ng asi's on
poi nts didefaTs hgn@r omatieef | 6t 301e@bmmunﬂmaUﬁHQhEluéga§31ngn51de

apparatusvaEg@ 4b§asaMR gl afs. ombbled from description. [0076] As
shown in Fig. 3., in the 'degassing apparatus 1 of the second

enbodi nent, a degassing 35 chanber 26 has the cylindrical portion 23
and the raorsB. In obher wrdse eashfod herf ae spaces 231-234h of

f d th I d I titut

T B T N N Rt o PRI

deconpr egsimni erecRani $m 4 disatconnectBe t eptalve: cyki rdre cﬁbuporspane%

namely a;3ighis 5l dg ol %ﬁsngsg%aﬂ£9%@ﬂm§§ e 28640 60mMmYRALCatd ng;
t he de

with the |nS| gassi ng
the conflguratlon shown 1in Fig. 3, space 232), 1is
15 configured to be decompressed through the conduit line

43 to thereby be changed into the decompression state.

[0079] As shown in Fig. 3, in this degassing

apparatus 1, the kneaded composition introduced from
200 the inlet port 24 of the degassing apparatus 1 is

delivered to the lower side of the degassing apparatus

1 through the conduit line 21 by its own weight. Next,

the kneaded composition 1is stored in the space 231

formed in the cylindrical portion 23 in communicating
25 with the conduit line 21.

[0080] From & state shown in Fig. 4 to a state
shown in Fig. 5, the degassing apparatus has a non-
cemmunicating state in which the space 231 does not
30 communicate with the inlet port 24 and the outlet port
25. During the non-communicating state, the kneaded
composition stored in the space 231 1is degassed.
According to the degassing apparatus 1 of the second
embodiment, the same effect as the first embodiment

35 described above can be obtained.



10[ 0078] Due to the rotation of the rotor 3, each of the four spaces
231-234 formed in the cylindrical portion 23 is rotated. The space of
the four spaces 231-234 in connunicatigg with the conduit [ine 43 (in
the configuration shown in Fig. 3, spa 232), is 15 configured to be
deconpressed through the conduit line 43 to thereby be changed into
t he deconpression state. [0079] As showmn in Fig. 3, in this degassing

appar at us (hodihe kneaded;conMosidd ppefptroduced from 20 the inlet

port 24 of the degassing apparatus 1 is delivered to the |ower side
of the degassi n§i&ppar@atudsSl tdhroGgRStthe EVREGPD | iHee®l BRIWiPHwna

¥\Bi ghé. _ N@gﬁagglﬁ;gga@@@ffa&q@p§bbgg@_iir§g steorad ﬂf{&f@egwﬁhﬁt of
orned I n e C I naril ca ort,l on 1N CO nicati ng W [S
condui t IF%EE2?¥8F66§b]#P8%Q¥%ﬁQue SHOWA gﬁypﬁ@g%ytg a?Btat® drfowA

in Figi Scrdes degassiog appawat uhdwisn@ noine cagguBistaid NG Shat et B
whi ch the e 1 s npt 30;co nicat.e with the inlet, paort 24
and the o&thﬁ}pggt ggS'Duging %ﬁeq%%%-ggﬁgﬂﬂf%%?iﬁ%a%?ﬁ%%FEPHé the
kneaded compesi t$odestior ebipa .-t e Spudél23te i sedegassbdt o Aecor Hiipgeto

the degassipg apparptus 4nof 1bhe.secopdeenpodimept, EQEeu?g'g% ettects
as the first enbodiment 35 described above can be obtained. 21

[ 0081] <Thi F@"&EtbodiMERESTERGIE i st ct8ss $dEds ont bieResHaligrred to
degassi ngaapparef u3, acood dich@ t i ghthigihenhadiinept ofe tderpresant as
invention“§%%ﬂn9t Figs. 7 and 8 is a

[0082] Hereinbelow, the third embodiment o¢f the
degassing apparatus will be described by placing
15 emphasis on the points differing from the second
embodiment of the degassing apparatus, with the same

matters omitted from description.

[0083] As shown 1in Fig. 6., 1in the degassing
20 apparatus 1 of the third embodiment, the number of the
partitioning plates 31 of the rotor 3 is set to be more
than that in the degassing apparatus 1 of the second
embodiment. Specifically, the rotor 3 has six
partitioning plates 31 for partitioning the dinside of
2b  the cylindrical portion 23 into six spaces 231, 232,
233, 234, 235 and 236. Each of the six spaces 231-236
formed in the cylindrical portion 23 constitutes the

space cf the degassing chamber 26.

30 [0084] In this configuration, when the space (in
the configuration shown in Fig. 3, space 232)
communicates with the conduit line 43, the space 232
does not communicate with the inlet port 24 and the
outlet port 25. Namely, when the space 232

35 communicates with the inlet port 24 or the outlet port

25, the space 232 does not communicate with the conduit



5 cross section view show ng the degassi ng apparatus shown in Fig. 6.
In the foll ow ng description, the upper side in Figs. 6-8 wll be
referred to as "upper (upstream)”, the lower side will be referred to
as "lower (downstream ", the left side"will be referred to 10 as
"left", and the right side will be referred to as "right".

[ 0082] Her ei nbel ow, the third enbodi nent of the degassi ng appar at us

w il be q§§ﬁgip§d by pl acing 15 enphasis on the points differing from
t he second enbodi nent of the degassing apparatus, with the sane
matters omtted fromdescription. [0083]As shown in Fig. 6., in the

degassi ng oz mppar at g Lofethedigd enbodihapnt, 1 hhesnunber of rthe
partitioning plates gé of the rotor 3 is set to be nore than that in
the degadding®RPPar &t¢s 2 Bf 'Phe VUYL eABSGH tEnt: BP&ciifi &l 1 §orthe

rotor53 has Sikxe paphtiki Q¥NE@hatesc3tefsorw ipat ttheonongdite 1 nséde 30f
25 the cyliindrjcal_portion 23 into six _spaces . 231, .23 33, 234, 235
< H et 5917556  ormed S n SCROTEYTY e £ e =8

and 236. ‘Each “of ‘t'fie Si x spaces for
portion 2¥mymistdt Gesthhe SpEive eshavre degadsy ng 7dhanb&nr2éer, as

30[ 0084] gy L0 s ¢gnfiguratign, whep.the tsf;@cesg)' Rt he, gonfigur at %8@
shown in Fig. 3, space 232) cConmunicates with e conduit line 43,
t he spac&FBPIHgeat st “Eontrukin@at BORAHH t héingl et 3 porlth 4 sas@e héd32

outl ey pecmmdiNereky wiwenthBe spacet 234135 £omun cat es Md hehhe
inlet port 24 o th; optl et part. 25, the space 232 does no

comuni cat® wi th®the cohddit-? Yiﬁ@nﬁ§e%bﬁg§Pﬁﬁ?ﬁhE?\ﬁ%%s?tﬁge
shown i nsFiogin 7inafitier. t Be.spadel 23Rakas ndot eamais bat ed wiéhishey
inlet por e e 2 i e j t he ¢ it,.line_43
(in a stg:egfzjt“ﬁzjgﬁe%%e Sotor © i%ﬁgr}r%%c?%gr zzt%\ﬂ[ e‘%ﬁéérrpaggggyglﬁ% <8
state shéWe idedagsinyg. ampahefusad showhhin Higd, anbedimenspathe
232 @S R@ne effect as the second embodiment described above

can be obtained.

[00886] <Fourth embodiment>
Fig. 9 dis a «cross section view showing a
20 degassing apparatus according to a fourth embodiment of
the present invention. Each of Figs. 10 and 11 is a
cross section view showing the degassing apparatus
shown in Fig. 9. In the fellowing description, the
upper side in Figs. 9-11 will be referred to as “upper
25 (upstream}”, the lower side will be referred to as
“lower (downstream)”, the left side will be referred to
as “left”, and the right side will be referred to as
“right”.

30 [0087] Hereinbelow, the Fourth embodiment of the
degassing apparatus will be described by placing
emphasis on the points differing from the second
embodiment of the degassing apparatus, with the same
matters omitted from description.

33
[0088] As shown in Fig. 9., 1in the degassing



comuni cated with the conduit |line 43, the space 232 10 conmuni cates
with the outlet port 25 (in a state that the rotor 3 is slightly
rotated conpared to the state shown in_Fig. 8). This nmakes it
possible to reliably deconpress each of’the spaces 231-236. According
to the degassing apparatus 1 of the third enbodi nent, the 15 sane
effect as the second enbodi nent descri bed above can be obtai ned.

[ 0086] <Fourth emodi rente> H 9. 3,19 3 Céﬂ%éd%@%ﬂt"” %’ﬁSWc%'Pl%i“cg fiﬁ@
degassi ng paratus according to a fourth enbodi fent of the present
i nvention2lEath ofOH y3ured ahed PE i Heatcross SeEviEen vi BheshowAgit

the degasgiin@ appar gty ishown: hnthicd.uPpetnstibe fOF! @WeNGtyi1indrical

description, the upper side in Figs. 9-11 wll be referred to as
"upper 25PCEip< ea’% " 1§ hETHRY TefdetRi | (CREME T3 eyt 0" hEY | ohBR
(downsi r eagjlindhiec ef tpittieomi 123 beorr eberpeditacas shefitt'sd and tbre

right sid il | referred to as,"right". 30.[0087] Herei nbel ow, e
Fourth err%gg:tneﬁ?(agf V’E’héﬁderg%sé%?ﬁa a%%araat HE 5 Horbejﬂilgscrﬁﬁg(yeby‘me
pl aci ng emsphagidsriomt hpopdiimtrs Bf f eflingHeom the secoddienbadiaredi 2
of the degagsiing APPAT als, 1 W,Lh thegsa ers, Py hr i

descripti gn. éLS 23 apparatus 1 ofgtﬁg ;%fu?t@hteer%%id)?ﬁrr%%t%gatlh c%%élalnt
line 21 i$3cohfi gtpebcEsere bentthbe cayveadrikalcop@uiitionngd1en a

prO\(/i ted bﬂstiftﬁéupf)%rﬁ]liaﬁﬂﬁﬁj oft ot lhehgy!i@lﬁlfi C@%q@orvéigm 23 dpeconnest ad
to (communi cated with) t cylindrical .portijon on_a posjition
shifted tBOPHE 48t ¢ J&S %eﬁw%ga&t ¥ ‘F?%orP%E%OEbo%é-the“
cylindricahipord¢asa, 23hdructhdnitt heigenddilt, | the Zhdudvi dechd nzihe
| ower sidg '

_ _ 8fttr?éagg%ir&qr'c% oriio 3 nected to the
cylindri caP portion ? onﬂ af ngo{jélt?%% _s%n?%lgge?o ' eeflgl‘a{i S aleg%vlegh
respect ténaegogils onipusthepetonlibereytianr sbawnporni bhe23irdwingss
case, 14 hepgandididrdd nen2dly, kg conduit line 211 and the conduit line
43 are arranged ‘at equal (angle) intervals (in the configuration
shown in the draw ngs, 15120 degree intervals). [0089]In this
configuragoosgiwhen the space (donthgueanfibgyravhen sbaen spabied. (9n
space 232% communij cates wi.th the, conduit, Iln%.43, tlge space 232
hé configuration shown in ig. ; space 232)
communicates with the conduit line 43, the space 232
20 does not communicate with the inlet port 24 and the
outlet port 25. Namely, when the space 232
communicates with the inlet port 24 or the outlet port
25, the space 232 does not communicate with the conduit
line 43.
25
[0090] In other words, as shown in Fig. 10, after
the space 232 has not communicated with the inlet port
24, the space 232 communicates with the conduit line 43
(in a state that the rotor 3 1is slightly rotated
30 compared to the state shown in Fig. 10). Further, as
shown in Fig. 11, after the space 232 has not
communicated with the conduit line 43, the space 232
communicates with the outlet port 25 (in & state that
the rotor 3 is slightly rotated compared to the state
35 shown in Fig. 11). This makes it possible to reliably

decompress each of the spaces 231-234. According to



20 does not communicate with the inlet port 24 and the outl et port
25. Nanely, when the space 232 communicates with the inlet port 24 or
the outlet port 25, the space 232 doei not conmunicate with the
conduit line 43. 25 [0090]In other wo ‘&Is, as shown in Fig. 10, after
t he space 232 has not comrunicated with the inlet port 24, the space
232 communicates with the conduit line 43 (in a state that the rotor
3is sli Y. 3 0 _th a j ! 0)

Furt her, letsé s%%%glg%glgl %.p 1 ,%ﬁ?e? Pﬁlfe%s%%c%g%ggﬂ\#a&gb%o{l&n%' the
communi c&edRe wett adie égndiule |99ecud, amHecdpreat23egsnmigidcaskbgve
with the Quilet porEi224(in a state that the rotor 3 is slightly
rotated conpared to the state 35 shown in Fig. 11). This nmakes it
possible to reliably deconpress each of the spaces 231-234. Accordi ng
to 28 tHheokEgpssi ngwappar attks: 1 ddsdhepFavhish ereodigenén the same
effect as thae slergl:ond enbodti nent d%scc(}.i bed %boC e, can bee bt ai ned, . n
5[ 0091] V\ﬁiﬁge The %eggﬁ%a} ong are gtl ér t 5°t 1 de%ﬁggl A ajprb‘é?ghﬁg
accor di nghwoitt hénpr esentdravengison shewnprpsele diawemgs,ort he spr esént
| nvent i on inss D108 | EALEed dher et, o fFach o t eanstityti g thepe
degassi ng apparatus nmay be substitute r an arbitrary 10 cofnrponent
havi ng t K& &ehEl FUndéPPen ads's thdvir PRes bbbl $vhe§ Soructurasb AF 58 fivay

be adged dhgraiont [ A0D2] fryr thes, ddee degasst Dgnappar atus ofriheher,
pr esent |n§.nt| on_may be nmade bg/ conbi ni %%[}?\éé) or. rTFre 15 of the

ar bi t r ar § TS U T eS C FPEHTES) 2 HRC o8 Yo Lot FERES -descri bed
above. | NDUSTRI AL APPLI CABILITY Wth the present invention, since

t he degasgy 0 app as S ratj.ng. deyi it s ssible
to pr evei?qa%v]gr se egpgtgﬂ%ﬁﬁom%%gngggg\?gsr#ol% heé{%fgggeastélsof ?ﬁe ItBe
kneadi ng P&mFRTEE usNER triglt dbdy Segas: dhebinewueyl cbapodiva ot Fore

thel i@azié&s shat ed-1aboyeryt Ne: PResaRk s NVeRLkeR dsS | RdustRialdy the
appiica e%bodiments described above.

INDUSTRIAL APPLICABILITY

With the present invention, since the degassing
20 apparatus has the separating device, it is possible to
prevent adverse effect from being givenon the process
of the kneading apparatus &and reliably degas the
kneaded composition. For fThe reascns stated above, the
present invention is industrially applicable.
25



25 25 What is clainmed is: 1. A degassing apparatus conprising: a
housi ng having an inlet port fromwhich a 5 material that has been
kneaded is introduced, a degassing ch er in which the kneaded
material is degassed and an outl et port fromwhich the kneaded

mat eri al that has been degassed is di scharged; a
deconpressi on device that deconpresses the 10 degassi ng chanber; and
a separatigfaqeviLethat.hesgetically separates the outlet port from
t he degassrng ciramber; wherein in a state that the outlet port
is hernetically separated fromthe degassi ng chanber by 15 the

separating, devmedegagstlh@y atﬂgeagggagsuaﬁlpcﬂr@gp@ .1 s deconpressed by
the deconpression device, mat eri al |nt£oduce into the degassin

chanber is degadsedOusHrs. T é‘vdé’g%ss‘-i”hg Hpp&aFat BETas dA8%ed FhCRl afm
1, wherei matbeﬂmdusmgaturmm hasea cytiewdéaal mortiﬂﬂrwbludaads a
formed in i e and proyjde et |nlet ort and
t he outleggﬁo%SJgg%ereln g separ |né dg§?ce%ﬁs 0 at§EV§ 5@ £
provi ded #agekecsy| iamdr i eal porttlieon @ed thas eom otthlCHavrcﬁge pllured ded
partition,pgeplkaties yhi Chs Rapbict Los§i {1 £yLindri cal
portion |ntoepﬁural spaceg ang (Hééggégamg% o g%ﬁ? %a?erlal IS
delivered to the oéﬁﬁﬂmﬁﬁ?%ﬁﬁ@HMA@ﬁﬁ%ﬁ?paF@ﬁﬁlmﬂ?@P%Pé?§§Q%/ the

rotatioon @tgkke i dhadodhe degassing apparatus as claimed in clalm
2, wherei n_the de? §S|n hamber 15 EFOVIdedtbetWﬁ?n the 3 ‘
inlet port and ¥heSRAT A '€al IpdFFFontRat hermetically Separa es

the outlet port from the degassing chamber,

wherein in & state +that the outlet port 1is
hermetically separated from the degassing chamber by

15 the separating device, and then the degassing chamber
is decompressed by the decompression device, the
material introduced intoc the degassing chamber is

degassed.

20 2. The degassing apparatus as claimed in claim 1,
wherein the housing further has a cylindrical portion
which is formed into cylindrical shape and provided
between the inlet port and the outlet port,

wherein the separating device is rotatably

25 provided in the cylindrical portion and has a rotor
having plural partitioning plates which partition an
inside of the cylindrical portion into plural spaces,
and

wherein the material is delivered to the outlet

30 port with the partitioning plates by rotation of the

rotor.

3. The degassing apparatus as claimed in claim 2,
wherein the degassing chamber is provided between the

35 inlet port and the cylindrical portion.



26 4. The degassing apparatus as clained in claim2, wherein the
deconpressi on device has a conduit |ine which communicates with the
degassi ng chanber and the degassi ng cgagber has the plural spaces of
the 5 cylindrical portion, and erein each of the plura
spaces is allowed to be rotated by the rotation of the rotor, and one
space of the plural spaces, which conmunicates with the conduit Iine,

i's decorrp-iresse@’htehrg%g@sts'l%ém%%'#aralﬂ@§ 20 24 iHe; dagasghng, o

apparat us as clai ne 'ai m 4 havi ng a non-conmmuni catl ng Sstate Iﬁ
whi ch t h&?hohee spaddiloeks HStP EdfftiRTcatie Viicach TRE i Al eEOopBHL tandinke

gutlet 8WHLCT¥]m@6ﬁ1hﬁerft§aE@§e§~|l%|h'?hth:l g@js‘r%h@g ahanber 'a'>hdI-5t%1e
egasse n the non-c icating sta e “degassi ng appar at us
as cl ai 947 %139 m 2 ?1 ?Elnhé%b F? fd?%%ﬁaﬁetwgéﬁcﬁﬁ |ﬁﬁ£r he
peripﬁermykﬂﬂdﬁﬁeamfpbmiuqﬂlrmm@cal portion and a distal end 20

portion of the partition atecand a dth of _t he ap; 1's b
equal to or Iesg Shan 0- EEh tgi Tﬁeuagéas% PAG® pa?a?u?owed Eo
clai ned b ctaiated Wherdiea apthddstn wéuth&oe:qﬁorheamlt @me sspace

constituted 3% 0f 2 pppiet a glc%srmt%féh Bommli® :4e0assi ng; apPar aLus

as clained in claim2, wherein at’' |east an inner Eerlp eral surface
of the cyioNfHieal B8yt it daCTHRSEe FHGed 'dfou Mohhet gPNicuigp Line.

mat e al .
5. The degassing apparatus as claimed in claim 4
having a non-communicating state in which the one space
does not communicate with the inlet port and the outlet
port, wherein the material in the degassing chamber is

15 degassed in the non-communicating state.

6. The degassing apperatus as claimed in claim 2,
wherein a gap is formed between an inner peripheral
surface of the cylindrical portion and a distal end
20 portion of the partition plate and a width of the gap

is set to be equal to or less than 0.2 mm.

7. The degassing apparatus as c¢laimed in claim 2,
wherelin at least a surface of the rotor is constituted

25 of a nonmetallic material.

8. The degassing apparatus as claimed in claim 2,
wherein at least an inner peripheral surface of the
cylindrical portion is constituted of & nonmetallic

30 material.

9. The degassing apparatus as claimed in claim 1,

wherein a retention time o©0f the material in the

degassing apparatus is equal to or less than 1 minute.
35

10. The degassing apparatus as c¢laimed in claim 1



9. The degassing apparatus as clainmed in claim1l1l, wherein a retention
time of the material in the degassing apparatus is equal to or |ess
than 1 mnute. 35 27 wherein when the degassing chanber is
deconpressed by the deconpressing deviXde, the pressure in the
degassing chanber is set to be equal to or less than 60 kPa. 5 11. The
degassing apparatus as clainmed in claim1, wherein the inlet port is

connected to _a.discharg asgage of, a kneading device in which th

material 16 kARt oR0 HF TAGIAEGALE g ABbA At 18 eI TBRGSER PV

claim1l, wherdiendiyeamt engabevicdeydesha peeissuand ifn nehpadkigelsasing
chamber 1is set to be equal to cor less than 60 kPa.

5 11. The degassing apparatus as claimed in claim 1,
wherein the inlet port 1s connected to a discharge
passage of a kneading device in which the material is
kneaded.

10 12. The degassing apparatus as claimed in claim 1,
wherein the material includes a resin and fine

particles.





