1 TITLE OF THE I NVENTI ON MOLDI NG DEVI CE AND MOLDI NG METHCD

5[ 0001] The present invention relates to a nol ding device and a

nol di ng nmet hod. BACKGROUND OF THE | NVENTI ON 10 [ 0002] There is known a
sem conduct or package in which a

sem conduct or chi p(sem conductorel enent)i scovered (sealed) with a
resin-made sealing material . THETERaPF NEHAIRYERTIGWr t he

sem conduct or package is produced by nolding 15 a resin conposition,
for exanple, with a trangf@i®|oli¢eRiNROdorbING PGS Of

produci ng the resin conposition, the resin conposition is nolded into
a sheet sh % by pressurizing the resin conposition between a pair of
rol | er (ﬂ@% édanpl e, TRBePpEFBAE dBEGREAPR 1¥2126°F 0603FESCH Mot Kevice
rol l ers deser fbeg¢ldanghaepardnt docunent 1 has an outer peri pheral
surface. It is considered that the outer peripheral surface of each

of the rollers is constituted of a nmetallic material.In case of using
the 25 rolglererBaubngr! REEOYGENRELLPNEral surface constituted of the
netal | jc materTat, purverrzea netats are produced by friction between
the resin conposition and the outer peripheral surface of each of the
rol lers wAi%P&2the rol Feeke ptesknPhe reSeRicsnPosSiProrachsga Aasuhtich a
there is aepricbhenc80rin ¢tindy t hies gl ocerdiuzed et al smane) m xied | Rtogered
the resin (ceapeditiwnias anetakl hemf@s eispa iSRSt ARELSial N @ BRSE sieRling
whi ch thepnesi-A,¢ompesihion caRlalni-Rg -t ke pulyeniszed aptals yis Msed g
as th Segllpgsfyt%%lagsggﬁo%he EQP]%%ﬂdUE%OY Qa%¥a e %t Ife oldin
i mpossi bl & to seal ThE 8 €8nductor “CRIPh a 35 stat " that®t hé g
seni condu®EEPCEhi pIPsar BFPSBFY PhsBFACEqinas ther gl qofers litdoq, the
case in whkrehnt hecwen Tioriduct of schipe kst t siote. [©004pRattentshape by
docunent predPu2006n297Re1A4Q n ME]ddiHismmhobjeat of phhe presentiers

invention (¥@r example, see patent document 1).
20

[0003] Each of +the rollers described in the patent
document 1 has an outer peripheral surface. It is considered
that the ocuter peripheral surface of each of the rollers is
constituted o©f a metallic material. In case of using the

25 rollers having the outer peripheral surface constituted of
the metallic material, pulverized metals are produced by
friction Dbetween the resin composition and the outer
peripheral surface o©of each of the rollers while the rollers
press the resin composition. As a result, there is a problem

30 in that the pulverized metals are mixed into the resin
composition as metallic foreign substances. In a case in
which the resin composition containing the pulverized metals
is wused as the sealing material for the semiconductor
package, it is impossible to seal the semiconductor chip in a

35 state that the semiconductor chip is reliably insulated. As a
result, there 1is a case in which the semiconductor chip
shorts out.

[0004] Patent document 1: JP 2006-297701A
40
{0005] It 1s an obiect of the present invention to
provide a molding device and a molding method, which are
capable of reliably preventing pulverized metals from being
mixed into a resin composition when the resin composition is
45 molded intoc a sheet shape by pressurization.



provi de a nol ding device and a nol di ng nmet hod, which are capabl e of
reliably preventing pulverized netals frombeing mxed into a resin
conposition when the resin conposition2 s 45 nolded into a sheet
shape by pressurization. 2 [0006] The above object is achieved by the
present invention which is specified in the following (1) to (12).
(1) A nol ding device for nolding a resin 5 conposition into a sheet
shape by [roessuri zi nghéheab@sén soTPesi tion, adiveevad ding deM C@resent
CO”pr'S'Q%ve%tH%'rwﬂ c%OEEeEEEQEfﬂthiﬂgtEQeféﬁi@W1n c Q§!th9ﬂ I nto
t he sheet shape by prﬁﬁsur|2| gﬁé e resin, conp%5|t|o tween_t he i
rollers, the pair of ‘the rol I'8fs 1 ar F'ahged parallé?a% The &notREL"
wher efn’ éPWR€é§Fl§H otiR &P ﬁ%r@ﬁﬁ@FalS%ﬁ??aéé’oPréééHerlPﬁe 5 | gesin
i s const icdomred 16 oa,céhaniteldaner favicg 000TH {23 iMe: nol di ng devi ce
descri bed above(1l), i5 whearei noeachradfidrse rebler sndiad na cotiemarneehn

Cy||ndr'Q%h?%gﬁ%lggrhh9ﬂ>aBHea%H%%kﬁrsﬁéy@rb@f qyi ded,on ity oLl resin
periphery of, ots'lecl%%r ® %%18 B'ﬁe?gt ertklaéi & ilS gon: %ﬂé uteq,9h s

t he ramc materi a g 8 ing vice descri
abovi?Z)aaﬁﬁﬁaﬁ npérﬁﬁ nEgs ?ﬂ% bufer Tayer is in the range of
0.2 to 100 nm [0009¥{ayeThe afol b aig devi eettdaschebigrhs mlanyusnecef of

25above EEcht of( 83he whéieirn fheccesantctadtef i al ceontiar netaricNi de
ceram c. [0010](5) The nol ding device described in any one of

above (1@0@ 2G4) Wh?é?' nygp aﬁxbﬁﬂ?ﬁﬁ'Cd@%ﬁ@}gde\ﬁ'e@c'rgﬂegf ap3Qe (13,

prof% eof the er erl he%?; sarf ace 9 of. Og Qpik%%%lcal
defindd BYSFPS"B O hé R§8 D fo 2 Y
core portlon outer layer provided on an outer

periphery of the core portion, and the outer layer 1is
constituted of the ceramic material.

20 [G008] {3) The molding device described above (2},
wherein a thickness of the outer laver is in the range of 0.2
to 100 nm.

[0009] {4) The molding device described in any one of

25 above (1) to {3}, wherein the ceramic material contains an
oxide ceramic.

[0010] (3) The molding device described in any one of

above (1) to (4), wherein an arithmetic mean deviation of a
30 profile Ra of the outer peripheral surface of each o¢f the

rollers defined by JIS B 0601 is in the range of 0 to 2 um.

[0011} (6) The meclding device described in any one of
above (1) to (5), wherein the pailr of the rollers 1is

35 configured to be capable o0f adijusting a center distance
between axes of the rollers.

[0012] (7) The molding device described in any one of
above (1} to (6), wherein the molding device further

40 comprises a ccoling device for cooling the resin composition
passing between the pair of the rollers.

[0013] (8) The molding device described above (7)),
wherein & surface temperature of the outer peripheral surface



[0011] (6) The nol di ng device described in any one of above(1)

to(5), wherein the pair of the rollers is 35 configured to be capable
of adjusting a center distance between agxes of the rollers. [0012](7)
The nol di ng devi ce described in any one of above(1)to(6), wherein

t he nol di ng device further 40 conprises a cooling device for cooling

t he resi nodorgrosi t pONtpassialg dyet weensthe tpailve okqtihe ol ler sles8 aohan
each of the°robkersei soseinfogbeiegual to or |less than 20C by the

cool ing device. [0014] (9) The nol di ng device descri bed above in any

one 5 of (1) t 8 in the poldin evi urther has a
ineading A004Lat s hat? hot e PCLABP §e pus s ol o TphPRe P ROKbEBs T oR RS
is a k%eaaédaPBNﬁoéﬁtléﬁ Mﬁéad@&eﬁﬁlPhéhﬁn@QéﬁH@gaﬂﬁﬁﬁéﬁu§uréﬁﬂrtﬁés a
pai r of theepdlihersappapriovs déthwitnga dowdssrbanvsi deasfaddhe dilrschaegen
passage ototbeskneadi ng kapparaidliScor®klin] {d0) Ihead®d dbpgtdevike@ading
descrlbedagﬁgygtgg) mer einn tﬁglanﬁﬁ'@ﬁeapP@iﬁﬁﬁé has arbypgtion of 5

degassi na blig. kpgased, comasi tLpD. andihiekngaded ompest LN, o saing

degasif ¥ knea g apparatus is ‘et

by t he” pafPP8f2tH& rol I ers. [0016](11) The nol di ng device descrlbed

in any one of above (1) to (9), wherein the resin conposition is
used as a[B01fpl di ng pooti arheonsiidiitg ngisan et efe spachkagi ngbef ean (BC,
package. [00%¢}612nA rBEHQONE OpiRlditng ahd£SEN GOAMRAY | On ld@fg@s@mg
sheet ShaQﬁe“%h@gd@dpgbﬁpgg E?EherﬁnﬁtQ%e”%BQQQe%O%%%b%EQQlon %e assed

d f
The. 1581 nodorpos T B iR e bai T BP LARE rofiPereiar fargeds noPe by

paral | el FB@oHélénB?hE?e Wheteff- at | east an outer peripheral surface
of each of the rollers is constituted of a ceramic nateri al .
[0016] {1l) The molding device described in any one of

above (1) to (2), wherein the resin composition is used as a
20 molding portion constituting an outer packaging of an IC

package.

[0017] (12) A method for molding a resin composition into

a sheet shape using a pair of reollers, the method comprising:
25 molding the resin composition into the sheet shape

by pressurizing the resin composition between the pair of the
rollers arranged parallel to one another,

wherein at least an outer peripheral surface of
each of the rollers is constituted of a ceramic material.

30
BRIEF DESCRIPTION OF THE DRAWINGS
[0018] Fig. 1 is a view showing a producing process of a
resin composition.

35

Fig. 2 is a partial c¢ross secticon view showing a

molding device according to one embodiment of the present
invention and peripheral apparatuses.

40 Fig. 3 1is a longitudinal section view showing a

roller of the molding device shown in Fig. 2.

Fig. 4 is a cross view showing a molding device
according to a second embodiment of the present invention.
45



30 BRI EF DESCRI PTION OF THE DRAW NGS [0018]Fig. 1 is a view showing a
produci ng process of a resin conposition. 35 Fig. 2is
a partial cross section view show ng ag4nol di ng device according to
one enbodi nent of the present invention and peripheral apparatuses.
40Fig. 3 is a longitudinal section view showing a roller of the
mol di ng devi ce shownrig. FBg.is2.a Rigrtikl scio<y osscview shew agoaing a
mol di ng deViGe ¢aceehidieng ckora:5ecend .emhodumeaboafinkhe presast present
invention.,vedtion. Fig. 5is a partial cross section view
showi ng a nol di ng device according to a third enbodi nent of the
present invention. 5Fig. 6 is a partial section view showing an IC
package using the re8i@- cédnpbsi 8i Gif I IDERAI $ED DESCREPTI GNOR MPHE R IC
PREFFERED2EMBOEI NENTg10):6019F Her epmipet b, ca. nol di ng devi ce and a
nmol di ng met hod according to the present invention wll be described

in detai bgkagedpORebBRIPHEHR! bR ITERDARM MBSy SHAVD ivkNTe _
acconpanying draw ngs. 15[ O0Z0T<FITst—enbodiment> Fig.
lis vi ew_showi ng a produci ng process, of a resin conposition. Fi%.
2 is@ parfital crossteest MM Ve SHOMITY LS5T01IH fddévinee dedorgi-rgd
to one erS6EIrARRE ofOt heh$r ex@sentnvénveshiand petl phey aldescribed in
appar at usiesaiffi gba8etls an20thengpt etk riadd Seaibican mdraw Showwhng an the

rol ler ofictBepaaldhggadewiggsshown in Fig. 2. Fig. 4 is a cross view
showi ng a nol di ng devi ce according to a second enbodi nent of the

present i ion. Fig. 5 is a partial cross section view show ng a
nnld?%g d@é?@g accorﬁ?h@sEcF%P? Y 'shbodi ment of 25 the present
invention.Fig. 6 is Blarti &F 3e¥ipBnshPERWghawrPrgddming paekage of a
usi ng theeﬁégimqmpqykﬁﬂdmelhigheZ is a partial cross section view
showing a molding device according to one embodiment of the
present invention and peripheral apparatuses. Fig. 3 is a
20 longitudinal section view showing a roller of the molding
device shown in Fig. 2. Fig. 4 1s a cross view showing a
molding device according to a second embodiment of the
present invention. Fig. 5 1is a partial cross section view
showing a molding device according to a third embodiment of
20  the present invention. Fig. 6 1is a partial section view
showing an IC package using the resin composition. In the
following description, the upper side of Figs. 2, 5 and 6
wili be referred to as “upper”, “upper side” or “upsitream”,
the lower side will be referred to as “lower”, “lower side”
30 or “downstream”.

[0021] A molding device 1 of the present invention shown
in Fig. 2 1is a device used in & sheet making process to
produce a resin ceomposition. The resin composition is finally

35 molded into a molded body. Prior teo describing the molding
device 1, description will be first given to the overall
producing process which begins with the supply of raw
materials and ends with the production of the resin
composition.

40
[0022] At first, individual materials as raw materials of
the resin composition are prepared. The raw materials include
a resin, a curing agent and a filler material (fine
particle) . If necessary, the raw materials may further



foll ow ng description, the upper side of Figs. 2, 5 and 6 will be
referred to as "upper", "upper side" or "upstreant, the |ower side
will be referred to as "lower", "lower gside" 30or "downstream'.

[ 0021] A nol di ng device 1 of the present invention shown in Fig. 2 is
a device used in a sheet naking process to produce a resin

conposi ti onclWhe rescnréoapesidelenaitsrf imad| p 3 umlided Bptota noideds

body. Prigreterdpsertbingethe apboy ngesoyiLe the dasari.ption will be
first given to the overall producing process which begins with the

supply of terials_and ends. with the productjon of the resin
conposi t1 RE2A0TT 000 TR 15t Ok nir AR et BFT H e TG e efraPel
of the® reBPHOtBApoditicon BFEiPr epar ed iPfHE Ylaw FEPRr | SP€XYncl IR Y 2
resin, a duringomngentdapdeatipkl| epomat erdsdln(f imet paptéwd ) méfthane type
necessaryepbhe rawifatesi alsulmpy-find hefomd i o wide el idGin.
accelerator and a coupling agent.It is preferable to use an epoxy

resin as 8825 sin. [QP jﬁé@”%%es Qé t@?rf OX% E%%iniﬁgfﬁggeeg henol
cresoi 5 novol ac t§ e resin, a bi pFlenyI ]%ypeg epgxy resin, a ,p

di cyctbpeRP¥aidnet gﬁe TEFdRy rPediitR 13Fphehbl P YRR handltype &pérjencl
resin andmathanei typagrasbred i€ a ypel eposynga exianatfigo24jstxanpl es of
the curing agent include a phenol 10 novol ac type resin, a phenol

aral k%'! tyoe_zsgesi[n, aaggxﬁﬁtﬁawobfg%%anﬁime ﬁﬁ%bﬂiéﬂ]d_i@zdﬂﬁgﬁe‘ 41 Bdsea
aromatic 99525:! a e er__mater se
silic (hég?%ga Ccrus Igi(. gﬁaggugreg sS}L.egr% cal s%ap%@l,&e%{]%s%r%{%ﬁeﬁi’nea
sili cgs and® &h 3?%1?7??151?30‘6? B &l ¥ 2 he curing accel erat or

i ncl ude a phosphor conpound and an am ne conpound. Exanpl es of the
[0026] Examples of the curing accelerator include a

phosphor compound and an amine compound. Examples of the
coupling agent include a silane compound and so forth.
20
[0027] Specific one of the materials stated above may be
excluded from the raw materials. Other materials than set
forth above may be further included in the raw materials.
Examples of the other materials include a coloring agent, a
25 releasing agent, a flame retardant and a stress-reducing
agent.

[0028] {(Fine Pulverization)
As shown in Fig. 1, specific materials among the
30 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 curing agent, the curing accelerator
and other materials except the filler materials. A parit of
35 the filler materials may be added inte the raw materials to
be pulverized. As the first pulverizing apparatus, it 1is
possible to use a continucus rotary ball mill and so forth.

[0029] (Surface Treatment)

40 A specified material among the raw materials, for
example, all or a part (remaining part) of the filler
materials, is subjected toc a surface treatment. In the

surface treatment, for example, the coupling agent adheres to
a surface of the filler material. The fine pulverization and



coupling agent include a silane conpound and so forth. 20
[ 0027] Specific one of the materials stated above may be excluded from
the raw materials. Other materials thangset forth above may be further
included in the raw naterials. Exanples of the other naterials
include a coloring agent, a 25 rel easing agent, a flane retardant and
a st ress-thedusimig @gemntsa frE0a8](dr nNiee Pukvéprratii edrhAs showd tiknebugly
1, speci Lirc ot aritak-stagopgnhthe 30 raw materials are first pulverized
(finely pulverized) by a first pulverizing apparatus to have a
specifieq0§§5;|cle S|§e di stribution. Exanples of the raw materials
to be_pul'v ed incf Ut %k resin, the curing agent, the curing
accel rator and otheyeﬁﬁter?aI%OQB&ﬁﬁﬁquuaqq %%nhﬁéteﬁm§lsabﬂvﬁarfaw
of 35 theatiekliedsneter Fabsonaylbe rddded bint e tiex¥mav davérkal s A0 bke
pul veri zedxiAs tdweifde,stiputyerdaaisiglappas atss, ifori Sexpossid) eat aiyse
a Cont'”B?Q%drﬁﬁéﬁﬁgbééb18%|ka@@ﬁgSQ foridn QQ%&L(SUVfaCE Treat nent )
40A specified material anong the raw materials, for exanple, all or
r@ (renalnlng part of the filler materials, is subjected to a
surfé e tP8athent. | FEERRILIF  ace treatnent, for exanple, the
coupl i ng agent adher¥sxto atlktur fioeebf qamP S itiem mdtser ikaleadPHe Pinea
pulverizahbauiagdapﬁath@usuﬂbace AseahaeRhendynbeappetoroedledt hér is
si mul t angeudshkyier teneaft efot hexghpes, hLOQIRLEVING NGt AMNeXt . sw@&nh as a

conp05|t| o EQ”EQ&Q' é@elﬁﬁﬁy 1&?“%%@&%&%?'5 LS %hQ&a @;%quxegypg
evi.ce, e i xi ng devi use, for

exan%% kﬁeﬁﬁéﬁgpgg&rﬁﬁflng evfcé ﬁEV|?ﬁfe ?g %?ﬁgsﬁfgd a mixing

10[0031]6Rﬁéa6pﬁg§° forth Next, the mixed composition is

kneaded by a kneadi ng apparatus 100. As t he kneadi ng apparatus 100,
it is possobbe to usepedfssexgpl e, a kneading extruder such as a

single-axis type kneggding %ﬁerqgﬁ&nprc@mgegpk§O§X&§u%yp@nééa$@qubegn

eXtrﬂ?erto%Eogl£9£L tyQS kHS%QE 3”09 as ja @é@aggl evqc%o for&ﬁls
degassing process can be performed by a vacuum pump (not
shown) connected with a discharge passage 101 of the kneading
apparatus 100. The discharge passage 101 of the kneading
apparatus 100 discharges the resin composition thus kneaded.

25
[0033] (Sheet Making)
Next, the resin composition thus degassed
(hereinbelow referred to as “kneaded composition Q1”) 1is

molded into a sheet shape by a molding device 1. As a result,

30 a sheel shaped material (hereinbelow referred as “sheet
shaped material Q27) is obtained. The molding device 1 will
be described later.

[0034] (Cooling)

35 Next, the sheet shaped material Q2 is coocled by a
cooling device. This makes it possible to easily and reliably
perform pulverization of the sheet shaped material Q2 in a
next process.

40 [0035] (Pulverization)

Next, the sheet shaped material Q2 is pulverized
by a second pulverizing apparatus to have a specified
particle size distribution. As a result, pulverized
compositions are obtained. As the second pulverizing



[ 0032] (Degassi ng) Next, the m xed conposition thus kneaded (resin 20

conposition) is degassed by a degassing device. This degassing

process can be performed by a vacuum pupp (not shown) connected with

a di scharge passage 101 of the kneadi ng apparatus 100. The di scharge

passage 101 of the kneadi ng apparatus 100 di scharges the resin

conposi ti epprehasukneadeds 2bs[sQ033] (tSheete Makhager mill, a grindstone
hbxt there§bQCanpsb£i@nf@y§d§g@@§§g (hereinbelow referred to as
"kneaded conposition Q is nDIded into a sheet shape by a nol di ng

device 1. resul t haped mat eri al (hereinbel ow
referred é@ﬁ gheet sh%. %%%g? % i s obtained. The nol ding
device 1 will be desdwﬁ%knjqQﬁeﬁ“lWQﬁkﬁﬂ%(9ﬁﬂﬁoﬁgF135ﬁeﬁFe FRBPEREEEOR~
shaped naretfafl Rvi sacochbagaby aneocolfrngudénpcede¥his nmakeblet-making
possi bl e feveasi | yo asisl £ &b | 5dd yn pesdrInqver zatd e raf offheocshaets.
shaped material @ in a next process. 40[0035](Pu|verization)

| d.b
e o8 WE SRR B qze%.f@” YEL F841RY BR8P on 1o ysec

pulve apparat u ave a s i ed par

gesurg ?9e???@8180n68§?fF6ﬂs apelbbe bi AedRsCPRBUSERBNEN P (IC
puI verl Zi ﬁ@lpv appar atiusl thej gepgossidsimpasg iise al hanmed misl |2 aclding
gri ndstongotypenmnm | $0Dor &mnﬁﬂiuuumhﬁr eﬁﬂO36®&E&blepaNthmgb SNext, a
the pul Veéélﬂﬁ@o@@(ﬂ@@@i“ a@cf@ COonp e)olded by aneempagkes it

manuf act ug} 0g; gf%e 5% malﬁhgg Qie&ggﬁégtﬁptach“lrgg%'eq 6ithe the

composi tion conpact s

reanﬁ%o %%?{?%np?%tﬂ@%d&%bfoﬁn PEAe x&ﬁpF@veéo5£gl GmﬁggQ?Fﬁb?r chip
semi condud? br Hih EhE chfHin 9OFLIRRS iftHe T esthe cobpBist t ICOMPOS iGded abs
a nol di ngnolded by a transfer molding method and so forth, and then

the semiconductor «chip 901 is covered with the resin

composition. The semiconductor package 900 shown in Fig. 6
20 has plural 1lead frames 903 protruding from the molding
portion 902. Each of the lead frames 903 1is electrically

connected with the semiconductor chip 901 through a wire 904
constituted of a metallic material having conductive
property, such as gold and so forth.
25
[0038] The tablet-making process may be omitted and the
pulverized compositions may be used as the resin composition.
In this case, the pulverized compositions are molded by, for
example, a compression-molding or an injecticon-molding method
30 to form a sealing material.

[0039] Next, description will be given to the molding
device 1. The melding device 1 shown in Fig. 2 is a device
for performing a molding method of the present invention. The

35 molding device 1 is provided at a downstream side of the
discharge passage 101 of the kneading apparatus 1900. The
sheet shaped material Q2 molded by the molding device 1 is
conveyed to a next process by a conveyor belt 200.

40 {0040] The molding device 1 has a pair of rollers 2a, 2b.
The rollers 2a, 2Zb are arranged parallel to one another in a
horizontal direction. A nip between the rollers Z2Za, 2b is
located at a lower side of the discharge passage 101 of the
kneaded apparatus 100. This makes it possible to quickly pass
45 the kneaded composition Ql between the rollers 2a, 2bh. While



porti on902consti t uti nganout er packagi ngof a sem conductor package (IC
package) 900. This nakes it possible to protect the sem conductor chip
901 with the 15 nolding portion 902. Img order to cover the

sem conductor chip 901 with the resin conposition, the resin
conposition is nolded by a transfer nolding nmethod and so forth, and
t hen thet&en&m@m@@@t@mm@bﬁﬁtgﬁﬁ 048 peveredbwitvRehhéhepesilers 2a, 2b,
conposi titeR. xHe eem-capdecitebnpackage p3QQ sshowadl Bekki@enbt2@ ha3iers

biural | ad bhATes 303.PhoLAUd! DG 1 Ot bk ol g Pardian 0%, Fach

of the |ead franes is e ectrlcal connecte

sem conductor chip 901 through a wire 904 constituted of a netallic
mat erPal [Radildg condiieei #elpidpefeyicsuthiystyBrdhandas6oraing. dggice
[ 0038] Thé t &bketcomkimy phecesseshy e t tred eand 1t he2 pultier | xegdaded
conposi t icerporay iba used @&sbhagreséﬂwggﬂpoﬂﬂii@Blléﬂstru§ case, thae
pul verlz%oq%eoaiewl%s @rglmgggemsl Orzosmr%% @ilers 2a, 2b as

conpressi Q a ectlon t od 0 to forn1a
ceal i pg HAtdr i t'l"fo%ﬁ@ SlghrLEGLLEN 18 0, TG A O 2R

e
nol dllPlg F&FVEET1. tHhRe ]ﬁ%ﬁﬁl% d"émpéé’lfléjﬁ‘ov\ﬁ in FP‘@ R &ripgeicce TN
for perfaedilngsaZael dbng net hod of the present invention. The 35
nol ding device 1 is provided at a downstream side of the discharge

passage ][@194Qf] t he kﬁﬁ@dmgba@p%rfatlb&al@i%n The sheetrghaped @t eshal; s

Q@ nol deq| T% gg ﬁ?t%fi' S 80”‘593/% Qf%c”e%ﬁhmBr QCeS%u*BY qs
convg%or belt é g X di ge i C Pas a palr rollers
PYRESFBPLEr s arraélgaerr LPal £28 t-‘EP%'ne tﬁér REg

hor i zont & ediereblvonr Ahﬁlﬁaﬁ§?m@€n4tﬁ% $olT”ts 2a, 2b is |located at
a lower side of the discharge passage 101 of the kneaded apparatus
100. Thi gomakes it pesskhterteaiguhskbynpassedSakbe kheadedrollers 2a,
conposi t gn ;0 Relegr | ha  allier 2%, 2b. 13.%4@ o8 the kngadedecucen
conpggsi ti.gn g 1R335es, betyeen the roél:ﬁ 2ufs 1i 1§e%n aded eciric
conpbsi ti-on 'S presgurlzedsbe?me% he rof}%rs y. b 8nd °REN
mol ded i fBdYFhe Péfredts FHEFES ehaterifalt i F 810 TH Snﬁ?d?nﬁmdeépéelf
further Rageaprcebrirafldeviicele feorgeoofihgte he wheet shaped materi al
@ (the kneaded conposition QL) passing between the rollers 2a, 2b.

The cool ijpgsdevi ce 6ystauht anNePUSs ¥n &ON Sl |8 $n2a,r AN aS 28elzhg

as t ggegg%gngueggpﬁ%w%g Eolllzm S, mikes [4,pAs810l.8 Lo 10, L eNEnt <
| 0042] THESABNBEPSgt FBFaEPbhEb 2E M bl Tor SeBEF =t 10 vely o

[0045] As shown in Figs. 2 and 3, the roller Z2Za has a
cylindrical shape. Namely, the roller 2a has a core portion 3

30 having a hollow structure and an outer periphery 31, and an
cuter layer 4 provided on the outer periphery 31 of the core
portion 3.

[0046] Both end portions of the core portion 3
35 respectively have small diameter portions 32 whose outer

diameter is smaller than other areas of the core portion 3.

Each of the small diameter portions 32 is held by a shaft

bearing 5 (inserted intec a shaft bearing 5). 3ince one of the

end portions of the core portion 3 1s connected with a motor
40 (rot shown), it is possible to rotate the roller 2a.

[G6047] A constituent material of the core portion 3 1is

not particularly limited to a specific material. Examples of

the constituent materials include various metallic materials
45 such as a stainless steel and so forth.



not particularly limted to a specific nunber, but is 15 preferably

in the range of 1 to 100 rpm and is nore preferably in the range of

4 to 45 rpm [0043] A center distance bepween axes of the rollers 2a,
2b is constant. In this case, a length of the nip g between 20 the
rollers 2a, 2b is not particularly limted to a specific value, but

is preferably in the range of 0.5 to 5 mm and is nore preferably in
the rangejobsdjto 3 nme [ 0044 Hereiyhel aw, isi ngeostikdet Ubgs @het hguter

roller 2a apgpﬁéﬂiugwﬁgéeofsﬂftief 954 er:ofP Ee%tﬁuﬁstaaﬂé»!@éplty areas on

i denti cal %o g % ot h e rol ﬁ representative .
descri bed? 4 %ﬂﬁi&1 TP g% @OEEHO%S eaFﬁll ‘has’ ¢ outer
cylindti céﬁygﬁaﬁe haNan%fP yOUtpg P@Ml@#lwalhéélréa@@reﬂpofﬂ oArgsgprizing
havi ng a bbtl owrstdedt uremandianonut @t peri phetyiBl, thad aheetit eshaped
| ayer 4 pravédediop2the outer periphery 31 of the core portion 3.

[ 0046] Both end portionsof thecore portion3 35 respectively have snal

di amet er ns 32 ose ut er dlaneter is snall an the ar eas
of the 00586Bbrt|on éM@ ach % f thY S d|aﬁ§F€Fl rt%on P |§eﬁ%Fﬁc

by a ]s[haf‘t‘aBgléJr?% 5§ rfsee“rat“é‘& |%t§réa§hé1st nﬁéapnaﬁélgylasﬂﬁcéiﬁﬁéeéftO
the end p@rﬁpwsfb«f mh@etmb pdrteingd €3 oS tdrneetrediwi mhtarfpiotnclude
40(not shamnpxibt icerpasei bleH oag okat eltthentol kersi2d.ca,00A7¢ Acania, a

constituept sBhesj abh 9kckhe eore POfitdaf 3idsphatOt Papiisuhar b¥ramic
limted to,a, Specifi F MRLeL| %'mr'?&%”p'aer? Qﬁ.ulthhgult%()%%_ttlrl gnt ”""E%Ea%‘lﬁm

i ncl var metal i ¢t & ¢t el

ForthS ST bOUEs TR0t crOTo o 5160y 001 dir vis haceRbss . pateDngra) 2
sur f ace SHH%$S¥%% cerEPpoTti oh 3texcepikareasdndn whi EAmpReisaml feranic
di anet er portiaomsn@2aarembonatdonThé ouberorS nayero#d flas amoodt epramic
peripherahassrface. 41 fohopgessuei ziapgvihe dereaded Gaosidion Qlttois
obtain thﬁrép@ﬁébeanﬂ H@éerlakeggmlLOQﬁ&kIQ%lQUESEtggﬂﬁﬁgZlﬂﬁ% oxide

constéot Utcgré)r]rclzc?‘ ceranic

[0050] In a «case in which the outer layer 4 1is
constituted of the ceramic material, even if fragments of the
outer peripheral surface 41 are produced by friction between
25 the sheet shape material Q2 and the outer peripheral surface
41 of the outer layexr 4 during the sheet shaped material Q2
being molded, the fragments of the outer peripheral surface
41 are obvicusly constituted of the c¢eramic material. In
contrast, in a case in which the outer peripheral surface 41
30 of the outer layer 4 1s constituted of a metaliic material,
if pulverized metals are produced by the friction between the
sheet shape material Q2 and the outer peripheral surface 41
of the outer layer 4 during the sheet shaped material Q2
being molded, the pulverized metals are mixed into the sheet
35 shaped material 02. However, in the molding device 1, it is
possible to prevent the pulverized metals from being mixed
into the sheet shaped material Q2. In addition, even 1f the
fragments are mixed into the sheet shaped material @2, the
sheet shaped material Q2 has satisfactory properties for
40 using as the molding portion 902 of the semiconductor package
900 because the fragments are constituted of the ceramic
material.

[0051] It 1is preferrad <that the outer layer 4 is
45 constituted of the oxide ceramic. BAmong the oxide ceramics,



10 material. The ceramic material is not particularly limted to a
specific material. Exanples of the ceramc material include an oxide
ceram c such as an alumna, a silica, gtitania, a zirconia, a yttria
or a cal cium phosphate, a nitride ceram c such as a silicon nitride,
an alumnumnitride, a titanium 15 nitride or a boron nitride, a

car bi de cer am osuc Ip @S ea riedngdzen thar biude rorl atyke l4i ke, camdtatuted of
conposi t e neer atuG:8ant ahhkAg Ra§0nbk pat i &N of a1 M QI nQre%l@,ftaH&@ and

above ceram G qLEr Lals. Apog the ?b%@u%ra@%n”@fe%h géx'gkeh%s of

preferabl to yse a ceramc malteelgr clg]ptal ni ng % (g t) ram.c.
[ 0050 In S R 597 Giit™ 4°F sPEonstTtu figctton
cera r‘ihﬁn et an?aﬁﬁénts§le@ft e ra é?atpﬁe‘??‘l%eg%l shef gbeet

41 are prSdﬂdt@@eld AL driadt | ©h betweernti25 ache rghaetorshape snaferi ab iR as
and the aukemopearinphepakistrbagecdleiné &&ei OsRIc] @y eradkLwy iatg .t he
sheet shaped materi al Q2 bei ng nol ded, the fragments of the outer

peripher I rface 4 Q V|ously on |tute of the cer C;
mat e Top %lé(lont ras i El aQ in f\?\ll’]l@?‘l t h&" gu ertlpé’rl phgnal not

r
surféhe z&’frﬁécéflatrlllé &&t“@rteldayfé? 3 SECORLEI tRAE of P HF mbfaPiederably
mat eri al inj fehgulnsardiez et rfet7al 50 al €0 prvduged b? vheef prefeoabbet heetihe
t he sheetraskape fimat.er ital 4@ mand EBRe seutengpehkephaiaknsusf ace t42 oliter

the outenakayers 4t6lurflar19 thecshicetnshaped et erdal 2 bejn ogrphglﬁg to
the pul veri, éeqh%ets %tar %a@eée%ft%t&alg%zsgg%tr g%%aegd 'x%p%

n_the
oul vir1 28 %F&P@m S PHofLb&rfg SRS IPWES B SoHases 3ﬁ5b88théFFﬁl igpe
| n addi t 682 e¥&n Fhifhe FRagnehest arghdrsed B3ty ittHe feetinsifgpegrly
mat eri al 2@Rerehetshébe shapedrrateheakl(Ruindscsatilsbdcttbey oprepelives
for 40 usi.ngaas a hesmldi ng: pos ta o POZ1 ©f t & hee Seat €opHUCkAEcpackaged
900 becaygect-hg;f Qgrf%hst%eoﬁ%:%t ;pfe'ftl?ﬂe%ﬂ beregEamie Rt %'h'ealouter
10 it,is qore pre rre lta{'gnt e quter [layer wlshc%nstlt% ein Of tge
al um na Wﬁlycﬁ has exce cilen:'t Yorasi on resi stance *and |ns§1 ation ,
properti 88eehs shapsdumatediént % tie §7 a‘@ﬁﬁﬁf%doPthépBEPBFlately' it
peri pher ak sppfaceldl e yrlodided byeviatfrirbei opuBeandadreh fi xégom
into theosheetrishapedapatesiuah £R,ctheksheet shaped material @ has
satisfactory properties for using as the molding portion 902 of the

seni andLﬂ%g@]packagg QQQgéEQQ%Lf‘ 4Ry %@e%s oF t g U elfé’g%%s

not 10 par icularl eci fic val ue I r

The rangdoht 63 L5166 m LA EE e ot erSREB 010 n TAGSFangBSbT

0.3 to 4Brﬁ1§?r89]~§eti‘tfi ngPeherfAFektss 3(9‘f0 the out F“ﬁ‘yeraﬂdtolsf aF“IOJ‘fe
Wi t hin theedbowklyangethetrasgpossi e to LYl nhe sheet shaped
material Q2 appropriately. For exanple, 15 when cooling of the outer
layegg 4 i %05@§Uf ficigny;ddere & & case A Y ol the sheetshaped op
mat eri al Hndgﬁl rabla}/lfldhqer esetteo th% uter ?5| pher aI surf ce 41 oft
the outer TR ?5|flf3|cul to releaseet e $heét
shaped nﬁ?éFﬂ&Pl@er&WﬁédOLﬁoer péPFﬁHéﬁ&l Vadtace U ofF PRETEGEREY
20 | ayer egualntaddin iterse i fighe3@Asan n anlsi ¢ie thercopr¢hgrafly hen the
sheet shapedenmateBbal t&R686 ms. carri ed out appropriately, it is
possgbl e to reliably prevent the outer |ayer 4 fromoccurring damages

such as ¢pgeks. 25[0;?§3L%159fa9£59d&n%%' | ENHN o0l o NS %egg' ayfg
§

i t t | | b t
lﬁen?anggﬁs'f S560 L Boraob et 3T RC e Bt oT08 ABFOoF n2e KBS éﬂeg

500 to 1BB0 ™ 30[ BOBL] A i arét ePadeicwiathe rlélmlléiredZat@xcEEptspteﬁéflC

areas onvehieh bhe smalprafamstler porthensa3@earef for ed 4 sumot and is

particul apky biettedol e anspesificgyvaltiey dwty is preferably equal to
or nore than 300 mm and is nore preferably in the range of 350 to

600 nm ?§056] By setting the arithmetic mean deviation of the

profile Ra of the outer peripheral surface 41 of the outer

layer 4 to fall within the above range, 1t is possible to

45 reliably prevent the sheet shaped material Q2 from adhering



[ 0055] An arithnetic nean deviation of a profile Ra of the outer

peri pheral surface 41 of the outer layer 4 defined by JIS B 0601 is
not particularly limted to a specific yalue, but is preferably in

the range of 0 to 2 pm and is 40 nore preferably in the range of 0

to 1.5 pm [0056] By setting the arithnetic nmean deviation of the
profil e Racofththeuestepepephpher abustrdacel 4dr ofhd haatit araJeayer. 4Thes

fall w thipkthe §§0V§o§§-{]}9§e lfzolsr@% e 10 A d eldpabl %h@'é%veghaped
the sheet @@Q anage%k %dgg B%er%% EgrEEQeOHE bf LhE QuFer

perlphera sur the ou €S I't possibleto
reliably r&F84sé-the sheet shaped naterlal @ fromthe outer

peripheral surface 41 of the outer layer 4. 5 [0057] The cooling

device 6 hass5al suppl yriumidodiniotg steomire faom asupplsyiomg vauedal aabt6ihown}
into a hokbewspephian 33 ofodhencoke Peft of Boofopaghrefochhesy obt ekge

2a, 2b. TBSré“QBl:{l&'H'E gan. be %Cc?fs%ﬂé uf ed of %Ja%foﬁrh%t %bg%gt 0t

! 61 t ting the t
ol | ow pof EFolie ST 1115 Tol 161 & 387 9b. and 4 biip 10r ATV |y 2

the ctbl afPPBICt{ D58} e KitdadE@ E6RPAOSPt | BRe Q T3’k hetitdd Hregohaglow
15 t hr oughcthécabove procésses.ll\Wren 2zhe dneadetl zopposi foond@livsring
nol ded i ntRet BeoSheetsshaped material 2, it is preferable to cool

t he sheet shaped mat eri al C2 with the coolant 61. This nakes it

possi bl e gep e Qf sheet sha ed terlal
addi t | EQ? g oss?@?e Sb Eevenf °The” she %%%%ﬁ%rﬁ%ﬁ ing
from dheF?h@u?% 5h60ﬁ98 Brp§88ﬁsé§sthew%%hvEQ%rkB%P?QQOGOWﬁoﬁhElﬁ%xpl

cool i ng ptdcessdedndnto ehe|Fyeeeosh@hedsheeershap@a,natensapreﬁernble
the next tooldong priccessee25[H048Asmshennaln i gwidy the cosodantt 681.

is delivergdsf hameaneg enghsider | ebt 1sige d nsEalge 3k afnd henbol | oWzpeq

gfrg;on 3§%9§ the éelleﬁléeaaql %otQ%[lgp sq$hgrkgn§r§wg§|'@h§'9pﬁ

t h
Sl &0 ope h%%?@ MRREELPL g§55¥ﬁ&%eﬁégsrﬁea|§e c3Aveyorl suc

conveyor belt 200 in the next cooling process, and to ea81ly
ccol the sheet shaped material Q2 in the next cooling
process.

25 [0055] As shown in Fig. 3, the cooclant 61 is delivered
from one end side {left side in Fig. 3) of the hollow portion
33 of the roller 2a tc another end side (right side in Fig.
3) of the hollow portion 33 of the roller 2a. The same
applies to the roller 2b. This makes it possible to circulate

30 the coolant 61. As a result, it is possible to reliably cool
the sheet shaped material Q2.

[0060] A surface temperature of the outer peripheral
surface 41 of each of the rollers 2a, 2b is preferably set to

35 be equal to or less than 20°C by the cooling device 6, and is
more preferably set to be in the range of -5 to 15°C. By
setting the surface temperature of the outer peripheral
surface 41 of each of the rollers 2a, 2b to fall within <%he
above range, it 1s possible to optimally cocl the sheet

40 shaped material Q2. In cother words, it is possible to cool
the sheet shaped material Q2 appropriately.

[0061] The cecolant 61 is not particularly limited to a
specific material. Examples of the coolant 61 include water,
45 0il, inorganic brine.



30t he coolant 61. As a result, it is possible to reliably cool the
sheet shaped material . [0060] A surface tenperature of the outer
peri pheral surface 41 of each of the rpjlers 2a, 2b is preferably set
to 35 be equal to or less than 20C by the cooling device 6, and is
nore preferably set to be in the range of -5 to 15C. By setting the
surface tenperature of the outer peripheral surface 41 of each of the

rollers 2a0e2h to fahl wWyidih the ab Vezrangﬁe'ﬁol&&&?sébghéetq_ has
Optl mal | y %g;lershe] Sr.he# 419:1.5\2-:—:815?(1 ecﬁéc?' % ! r}s % Cgf V\‘Qllttgs.’rolls.er Za

possi bl e 0 erial appropriate

[0061% Thé"Codl St e6 2T §hﬁoF°béFF| EBI arf 5 45 it Ot% %Pe scrapsas fli @re
mat er Pal subsampltéslél tHentdoranto6rachclide rwatide, s436bkr iTndrgaiided
brine. 12 [ @062] Asdshowti | Ah&i groPlet hezaolwing devi cepkdsantatively
scrapers gési-espeat.i vely provided at a side of the roller 2a and a
side of the roller 2b. Structures of the scrapers 7 are 5

subst anti I%& |dent| aI to each ogheé t he scrap EFOVIded at th
side of tl dl 1 er 25"Gi 15°H8 Tepresentatd vely &é‘?&l Ed. T§H0BI}Thé e
scraplr Frigased fGﬁEPP%htb@nré%wfﬁ@‘athénEO RAeadledl cohpvsi ttiegnpheral
remai ni ngugrd atcke 4dutodr ther inphdral 2sur f dbe 4trepetrh@ rel laerl2ie Teeber
scraper ¢ohnstatpkatieorerbelceonsti huteadiaf , asmehallsi @ mtamhiialss swel 1

as a Stab@'%%% §E§%| QrcE?QmEEkﬁathEQIaHICa”Pé§£h3$a€gr§afeSm& least
mat eri al .. At ast a £S rface of the_scraper 1Sy r ef ;%ﬁéuted

constltutedso'?]‘g 3 15° nonnéﬁaf?rapnaterlaﬁ pfﬁeegcraﬁer 5 T SiSor T 2d

so as’to"PETeipAbLE BETEAfALti nGRA AFSREREe’f FONPPRBOEERHDEP ?St(‘iot Ihf@
outer perciephéilgl sUrfiddesaingf a héisoites Zgonm| rthe ssarepehat? the the
scraper bucent aetrsphethlt heroater 4pestphies atosuef aze. 4.7h of stthee that

roller 2anet he S@abef Zo§8AcLeMyent %J%@@@p gQrs;@m@%ithBche a1

from the qut %ﬁepe{&&h&f a'z S‘”E ce 41, 9l fhe r% f"a‘ovéf ide I $neaded
unneggssar%Pto reno ?ak ed co 03|t| L %cra per, %sth

spac OTSFSFnOPhéD ou ”é?mpé PpHetE - s%??b%lé 3 oi’sutJC &°Foli’e ©
25 [0064F@$é@6nd2@nbodﬁﬁen%g is unnecessaryrj §° 4reRO%e crigks &P@WdEd
showi ng aompbdiingodeRilce taccadiappt 07 al sespadeenbpdr heAtonf the outer

mol di ng deviiggeand aupbkdeng:ngt hode ofolher present invention. 30

25
[0064] <Second embodiment>
Fig. 4 is a c¢ross view showing a molding device
according to a second embodiment of a molding device and a
meclding method of the present invention.
30

[0065] Next, descripticn will be given to the second
embodiment of the present invention with reference te Fig. 4.
Hereinbelow, the second embodiment of the molding device and
the molding method will be described by placing emphasis on

35 the points differing from the first embodiment of the molding
device and the molding method, with the same matters omitted
from description.

[C066) The molding device and the molding method
40 according to the second embodiment are the same as the
molding device and the molding method according to the first
embodiment, except that the pair of the rollers is configured
to be capable o0of adjusting the center distance between axes

of the rollers.
45



[ 0065] Next, description will be given to the second enbodi nent of the
present invention with reference to Fig. 4. Hereinbelow, the second
enbodi nent of the nol ding device and thg nol ding nethod will be
descri bed by placing enphasis on 35 the points differing fromthe
first enbodi ment of the nol ding device and the nol ding nethod, with
the sane f@fééts om timdtheomeodesopni ptavare [0066] The mokdi g devigem &
and the meligbbgtmehoth A0 raccerdi ng tie teenseggaedermpdib@en&oaé@ tihe a
sane as th@r@BQEQQ Qmea&md éhfef@lﬂi !@ﬁlao%%ﬂ'ﬂg;tq jthery ;s
first enmbod knent exc%$ %h Falr of _th 'S cqpf|g¥ é
to be capiabl&°of “adj st} t e %%% ? C%lngnfgmﬁg aXE5 OF the
rol | ery. t&s ff@ééfm 4 Pt he ﬁm%hﬁg JVidse slt'Fovﬂ‘ﬁPPﬁbk?l@l,t%naéBH?B the
supporti ngetherr olisradze | Yetorkingurbd taxde mgvedhen mohorigomtaal 2b.
directi onTharkebreri ghh dithect inndimgFi Gevd)ce Thi S gBkesdidg possi bkais
to appr Oagﬁbéagméﬁﬂ'ov%tthﬁsrBBEQEb?_@ from s ihe tgklse 2b. tﬂpclaﬁ&eg of
words, it s Rasslble.f0.pdiust the center di stance betueep the axes.
ﬁgro 2 ng

rom

of th ers evi cé accor di
to th Sarient, Shevse Ib%%%mle P R yw&dfe&st a thi ckness of

t he sheet shaped materi al Q@ to a desired thickness during 10 the
sheet shapedsdmht eri al<1i i avblnaedt> [ 0068] <Thi rd enbodi ment >

Fig. 3 is a partlhal criaps seegki@n \élrﬁwaahwc@gs 3 dd i NGy deYi §Bowing a
accor 'ngmBQ §n& héglggbggFg?%i % 5 g PE?ES”EH%?gQMﬁgEIB@ theOPr ﬁent

[0069%?@ crlp fon w iven to t odi nent

prese hggﬁ? on“With reference to Fig. 5. Hereinbelow, the third
enbodi mrent of the nolding device and 20 the nol ding nmethod will be
descri bed( 8§69l aci ng aphasids sgwr iphé opoi Riisidi Péergingedram t lieef i kBt rd
and seconemesdodéimens s ohet beesvheli ngvdeviee andnt herapbatagrserhed, 5.
with the §@H§1ﬂ@éi@&g onkt teed o Oéﬁksj&ﬁt %ésrg% 9B 2l QlQ;?lQilﬂgf &@ﬁ%l% "8na
appar egassi par at ys r.ovi d e m e o
e R ene e R Ay B R e p RS ot it & oSt R
302, a ro?%g ?gébﬁ?a??ﬁﬁeﬂé9?céfo Oéh?ogéfég $pr 66FaRg ?ﬁbPﬂéments of
hou5|ng 3oze amp 14l idac ofipy @581 i drechani By ¢ dee omsrtéssi- onwielyi déle 304me

for 30 decoupsessémytioedetpassidap chignbiern 3022 of the housi ng 302.
[ 0071] The housing 302 has the degassing chanber 3022 provided in the

”iddH% Of[éﬁﬁoPiSChaﬁﬁﬁapaﬁ&éﬁﬁaégl QépLPQtus 100 has a degassing

apparatus 300 provided in the middle of the discharge passage

101. The degassing apparatus 300 has a housing 302, a rotor

(separating device) 303 rotatably provided in the housing 302

and a decompression mechanism (decompression device) 304 for
30 decompressing a degassing chamber 3022 of the housing 302.

[0071] The housing 302 has the degassing chamber 3022
provided in the middle of the discharge passage 101 of the
kneading apparatus 100 and a cylindrical portion 3023 having

35 a cylindrical (tubular) shape. In the degassing chamber 3022,
the kneading. apparatus 100 degasses the kneaded compositiocn
Q1. The cylindrical portion 3023 is provided at 2z downstream
side of the degassing chamber 3022.

40 [0072] In the configuration shown in the drawings, the
degassing chamber 3022 has a tubular shape which 1is a
rectangular in vertical cross section. A horizontal cross
sectional area of an inside of the degassing chamber 3022 is
set to be greater than a horizontal cross sectional area of

45 an 1inside of a conduit line 3201. The horizontal cross



kneadi ng apparatus 100 and a cylindrical portion 3023 having 35 a
cylindrical (tubular) shape. In the degassing chanmber 3022, the
kneadi ng. apparatus 100 degasses the kpeaded conposition Q. The
cylindrical portion 3023 is provided at a downstream side of the
degassi ng chanber 3022. 40[0072]In the configuration shown in the

dr awi ngs setché cdegassiary chamber 3022ichast a thebudaya shape whachers 3822
rectangub@r;, bR LRkt itealy LCrOfS 1S itOR. A MeUnZANT &lr 6082 c$86hhaNake,

area of anp Eﬂ%'QE59EetB% degassipg: chapbers 2 is set to be greater

than a hori zontal cross sectional area o 4 an inside of a conduit

| i ne 3201. The horizontal cross 14 sectional area of the inside of

t he d%gaé@@ﬁélchanban3G?2|ﬁﬂpﬁﬂ9%ﬂﬁt%Q?tﬁﬁ%ﬂ@aPHtdﬂﬁhedﬁﬁv}aﬁﬁtthe

Cross sectilondirigréa frtihen i 39i2de béist hthecongdliitdkinel 320fape having

5[ 0073] | etzhedcosfiéigus@td dh shownrihd the o awiongsist hereylddadriigal che

por ti on 3933,has hhe eyldindr i 6ghs shape, havlpg sapled:£0d RAkL 0figs s

The rotor 30% S %rov%5%1|r1. he cg I rlgg dPor on 0@3 LN a.sta

that t he 76 or 30 %lng 2rock 28 i Fection Of
1&  ¥RECTO 76t 0rc303 EéﬁeHéFﬁ%%¥c£QBﬂ%&&%ré 8 HH&%&%%&% ﬁ&amber

chanber 3022 firom tHe dbowrstream siidie off t heeddgassshgdchanbbrr3G222.

This makesilst rpoesi bl jos eiasid yrandasely abhy detoaplessetbepress the
gegaSSI NQe a@,m@% %@t%&behsln 3tolezsl regardi An Jea%& sheecpfahh8ide of
ousi ng i Y, Se I Si

st or ﬁ |§gthe En g% §6ﬂ ¥ t%E% gﬁ;ﬁ$3§§l g??§t6%§§g3qﬁ§§ & %Eg
(in The EBRPOGAFALTORYSPORACANLE he I (RS Tt 1 %ni ng

pl ates 3031 for partitioning an inside of the cyllndrlcal portion
3023 intd0204pl ural Bpacestiirn 3he ¢ceonfiglwatdl onishowme i wonlfé guration

drawi ngs shspacesn 23he 282aw23ds, 234hr) | nodhei eondigur ptkeasshovan i Aor
the dra\MpQQ%ﬂ_tgeﬁbnef a%helrpﬁ&é tieni.ng F?Jﬁtz%&%li 'éoﬁém{'g?gz@t into

equal,; (angle) jinterval's (in the con 1 uration shown i.n the %%QMQ? o
90 dégre&i'n ervé1(3 Tﬁe r ot'or esIb BY 8r|V|n of “a°fotdr’

(dri vi ngSP6FE8) 2Adt 2RBun? P i t%%‘iblr av%rhgté‘e Iﬁj’élft%?utr}?é?lro& &PPuR o the
rotor 308ravhedRneadel ednpbsi rhohidionsndebivéred3fdlt he dowasordamt
si de by theapartdrddleni ngnptatess 3031, 30 068hfFLputheidegasswng in the
appar at ugr3fQ@ng8, gam | aegeégeduﬁ?éﬂmr& an i rper perdpheval sawiace of
the gylipdeicg B?r%' Al Qzeid%ﬁglk e :paLLhti,onl @ﬂo%agg %?x%l arhthifgs.

makes it §OSSI

rtitioni
Coratch USR8 FRet bartpRePdl hr FREE"of Cthe TCHI IHAFLEA “SBPBGER G
3023 whi Ré tife FotbreBed F6t dthes. d%@“%ﬁ?%@&lﬁldﬁtkﬂs b%%s@ﬁﬁélﬁéonlng
prevent plbveri 28dlmaterials constituted of the sane material as the
partitioning plate 3031 or the cylindrical portion 3023 from being

i xegy i ntgothe kneaded cquposiLtian @ apé@aia%?sﬁ]é\ow di;h goarptbg 43R med

that is, aFdIStance fégg%the %rlpke@eﬁlpsur%ac%urf%cetge cyllndrlcal
cyllndrlca portlon 3 and
portion 3023 and the partitioning plate 3031. This makes it

possible to prevent the partitioning plate 3031 from
scratching the inner peripheral surface of the cylindrical
35 portion 3023 while the rotor 303 rotates. As a result, it is
possible to prevent pulverized materials constituted of the
same material as the partitioning plate 3031 or the
cylindrical portion 3023 from being mixed inte the kneaded
composition Q1.
40
[0076] A width of the gap, that is, a distance from the
inner peripheral surface of the cylindrical porticn 3023 and
a distal end portion of the partitioning plate 3031 1is
preferably equal to or less than 0.2 nmm, and 1s more
45 preferzbly in the range of about 0.01 to 0.1 mm. This makes



a distal end portion of the partitioning plate 3031 is preferably
equal to or less than 0.2 mm and is nore 45 preferably in the range
of about 0.01 to 0.1 mm This makes 154t possible to the
partitioning plate 3031 from scratching the cylindrical portion 3023
while nmaintaining a pressure in the degassing chanber 3023. 5[ 0077] A
constitution gmatsamnilal of the housiingl 304d Sphete panBizcut asmhy skirAttRang
to a specithiCchatani-aka1byb rat cheasiy st nﬁulmqaaﬂ%ameﬁgal S{s|££§§@r@fln
the cylindgicg %Qgg%ﬁ nc§ -1 Sypyeferably constituted of

t

nonnmetal l1c materra I's case, whol e of the cylindrical portl on
3032 may be 10 constltut ed of the nonnetallic material. 1[0078 A
const i ut {BA7fht er i al?® oFoR Hel ¥t igrn JUBE¢ 5L aloto hakke cpuriny| FARt &8 Bot
a specifipangfeniat]lybuimated east aassuciace oftthealptbut308 Lsast the

pref er abl yngensbitrtubad raf. aukFanennet akhic cratierirakahn ﬁaytacqasmzs is
whol e of ﬁ?@fEP%QEyBQ:%n%XtQ% aonéflfaut%rpétgﬂeimﬂg%%? In this
material . [0079 Th'ﬁ &fZ 5: 0SSl llQH% Ocprevent L f20re n
subst ance§*F¥om B&°n§ miXed Ao tH aféd co%%% ¢t on %f be
the khbade@"ebhpos?eivh e irorrajedsed meFivdsult, it is p033| bI e
to prevent a short circuit and so forth when the sem conductor chip
901 is seatedswith aprodusedeiestn aampeskli @ 25 0080bTN@03 is not

nonnet al |ﬂ>§r€?&@fé§i I§lﬂ9£e9a%l catﬂ@ﬁé.ylﬂén ﬁlgge&@a@ SIB%%' fatc least a
mat eri al . Exga ¥ n nrretﬁH ic rrate

cl ex
the ceramc materia éescn%e%l above and r?hT 7301 (brb%tf]tllht L
deconﬁesg?%’ﬁeﬁ@ch’aﬁ BAF8B42has & cdrdii t C???}'e whole of the rotor 303

may be constituted of the nonmetallic material.

[0079] This makes it possible o prevent metallic foreign
substances from being mixed into the kneaded composition Q1
20 when the kneaded compositicn Ql is degassed. As a result, it
is possible to prevent a short circuit and so forth when the
semiconductor chip 901 1is sealed with a produced resin

composition.
25 f0080] The nonmetallic material is not particularly
limited to a specific material. Examples of such nonmetallic

material include, for example, the ceramic material described
above and so forth.

30 [00811 The decompression mechanism 304 has a conduit line
3043 connected with the degassing chamber 3022 {in
communicating with the inside ¢f the degassing chamber 3022),
a pump 3041 for degassing the degassing chamber 3022 through
the conduit 1iine 3043, a wvalve 3042 provided between the

35 degassing chamber 3022 and the pump 3041.

[0082] At a time when the kneaded composition Q1 is
degassed, the wvalve 3042 is opened and the pump 3041 is
driven, thereby the degassing chamber 3022 is decompressed.
40
[0083] When the degassing chamber 3022 is decompressed, a
degree of the decompression (degree of wvacuum)}, that is, the
pressure (atmosphere pressure) in the degassing chamber 3022
is not particularly limited to a specific wvalue, but is
45 preferably set to be equal to or less than 60 kPa, is more



3043 connected with the degassing chanber 3022 (in conmunicating with
the inside of the degassing chanber 3022), a punp 3041 for degassing
t he degassi ng chanber 3022 through thejgonduit |ine 3043, a valve
3042 provided between the 35 degassi ng chanber 3022 and the punp
3041. [0082] At a tinme when the kneaded conposition Q is degassed,
t he val ver2042 aibs yopartedtand et heppunpt 304t il i vean Gherighy, thed is
degassi ng Ghamkel 3Q22-rapdecaapressed. 140:1LQ083LVaen t hgdegassicBgso
e A%, | S TAEOTRL £88 el A0l 8.0l 4 NG dRCOUD] #9854 0N JLARA C¥hne
of vacuum, t%g; is, t,e,gres ure (atnosphere pressure) in the
degassi ng ERANTDeF 8883 & Rot  particularly limted to a specific
value? but is 45 preferably set to be equal to or |ess than 60 kPa,
is nmore ([DBSpreferabliyxsetdeschepegual wiblobel esgethan 50 KRactand g
even nor e hpr efegadd ynelpb@rleubn 3@ nangendf dabewtidq torofedPawith
Thi's _makes ftcRRSsi bbe 4.0, moie reld ablydegasat hepkpeaded, Lompasistiag
Q. 5 [0%%%% §t3 ggscrl ion wll .be %lven tg gn unctjon gf tge i
degassi n§ Apparard&“3d6 i rpﬁélﬁggégsf §opPbeEss Tt R FOrEPEAEE™ 514
Fi g. 1&. A9 Tdé<ér 9563 sabHve ChERBedegisdi RY REnDEr L3622 1ii89nelreescalPy
separ at e@ff itbm godownsPPennvyided 10 ofth¢ hey Hegdssiag rwhanber 022 byn
t he part btheri ng gt esha83084duefing heorotoar 303 Psovi gty i Bppheatus 300
gyllndrlqal iQpr}E'@@a%ggs;sﬂa&eo'[mrt}qggd%[hei @a@%‘?ﬁ%rﬁ@zp9§.?£@§ 3031
egassin I i_S _i.n ate in e [
pal o %g%%@%é?%%?h%%?féégar R B Tre g T P Ra s 8 3097
and t hESdORREEFEARATsPUES of © t hR® dETERIT WP cHHAMRST -+ [ 0085] At

the tinme when the kneaded conposition @Q is kneaded by the kneadi ng
appar at ug 0200, the vatvehg042imd thendegesskngadpparcatmyss3d@Aons g1 is
opened andekhedpuRp t3¥4kisuding apparatus 100, the valve 3042 of the
degassing apparatus 300 is opened and the pump 3041 is
20 driven, thereby the degassing chamber 3022 is decompressed.
Further, the rotor 303 is simultaneously rotated by the
driving of the motor (not shown in the drawings). When the
degassing chamber 3022 is decompressed, an upstream side of
the degassing chamber 3022 1is changed into a decompression
25 state by a decompression as well as the degassing chamber
3022. Similarly, the downstream side of the degassing chamber
3022 and the space 231 partitioned with the partitioning
plates 3031 provided in the cylindrical portion 3023 1in
communicating with the conduit line 3021 are changed into the
30 decompression state by the decompression.

[0086] At first, the kneaded composition Q1 is introduced
{applied) into the degassing chamber 300 and then is
delivered to the downstream side of the degassing chamber 300
3o through the degassing chamber 3022 and the conduit line 3021
by its own weight (gravity). Next, the kneaded composition Ql
is stored in the space 231 formed in the cylindrical portion
3023 in communicating with the conduit line 3021. Next, the
kneaded composition Q1 1s degassed while the space is in
40  communicating with the conduit line 3021. This makes it
possible to remove gas, such as air or the like, and water
from the kneaded composition Q1. As a result, it is possible
to prevent a void from occurring when the semiconductor chip
901 is sealed with the produced resin composition, thereby it



20 driven, thereby the degassing chanber 3022 is deconpressed.

Further, the rotor 303 is sinmultaneously rotated by the driving of

the motor (not shown in the draw ngs). Mhen the degassi ng chanber

3022 is deconpressed, an upstream side of the degassi ng chanber 3022
is changed into a deconpression 25 state by a deconpression as wel |l

as the degasspogsthagbeto 3022>r Sran | wglligbitihe ydowst reéam skde cohdtiheor
degassi ngpghagher 3022 and the space 231 partitioned with the
partitioning plates 3031 provided in the cylindrical portion 3023 in
connunicaiiggTEAth the conduit line 3021 are changed intgo the 30 ,
deconpr ess? tate BY'T hECdéCSMIrESsiia (1 D088F A Fiorst>? Thet KneaB&d™
conposi t i 6ATEPSi§ipht rodist (a@ppEihed)inre t B ldedas sty thieithey30bhe
and then psrdetiveied tplthesdowistir eamdsi deheof tdhes degassi ngf chanbehe
300 35 thposghathe gegasss ngochanber 3022 and the conduit |ine 3021

by its owmn weight (gravity). Next, the kneaded conposition Q is
stored in pace 1l forped in the | indrical portiqgn 3023 in. .
commni cat PREe PP ErC Al RRE [ s o rRasd S 1 FeORhedgeache nBlding
conpod t i BAVEFe| sa¥dgasked Whide g ha' e s GoF 4@ dcorfunicdat | Rgesent
with the tonguiiohi seod02in Thesdrakésust pbsspbkeend Lembueigasis not
such as alimdtefihecHdka,0.and padter comgankhe koeaded: eoMpPPSidHeoNnm&t ding
As a resultvitd i3 passidled PEgveRh & %aicd ahrom QeI oL MEly t PRe
sem conduglor ¢hhR:90% L Sqal ey bt e, produced Lesin. gonpos| 1] o,
t here [ 171 possi Bl € to I mprove ’reaflalblliljiyy of T he v
sem ¢ du%?o?d%%%kgﬁ%¥eT%087]Due to the rotation of the rotor 303,

the resin 5 conposition stored in the space 231 is delivered by the
partitionif@spl at es F0Biland tdren ndilschar ged ifceorntihehdi sohalgg method
passage 10%. L0088t YLt eihhendessrhpyi pASnAGE By VEBnbOnt A BRLdbAYMA B
devi ce anget heypol ding  ggthod 3G¢0rding t%f%ﬁ%uﬁ%%ﬁenhm1”W§ﬂ£'OQf the
shomqﬂjn thgog{gmnngs t he. Qﬁsqﬁ% invention is not limted thereto.
Each ConpBhRAT-Eohs |?%ﬁ??&#§ Ml ng device is substituted for an
arbitrary conponent having the same function as it. Further,
arbitraryl[@@?QcLt ur es ¥Elidle nagcli5olfe tdddedot heret of [0G89)Fldiher detvhee
nol di ng devieedang tbe tmel dimgdrat hogvent Dén t hespregentodavest t Din Mayd
be made byngcomitdNg 16YROTOREL; Ohrdde A bkhkarYeramic material, the

_ 3he ar bibearye
0090 v T £ Sk o7 TR o A0S A B b | P REa e Rg Foter

the preseht?iPventiont HESS Y dote Poration "¢ e -out er | ayer

constituted of the ceramc material, the 25 present invention is not
limted thedetb. Wholmimfhdrhe wiollereamy b clonstéilUtes of the molding
ceramc n@é@f&@l-according to the present invention has the core
30 portion having the cylindrical shape with the hollow portion,
the present invention is not limited thereto. For example,
the roller may have a core portion having a columnar shape
without the hollow portion.

3h INDUSTRIAL APPLICABILITY

[0092] With the present invention, even i1f fragments of
an outer peripheral surface are produced by friction between
a sheet shape material and the outer peripheral surface of an
40 outer layer during the sheet shaped material being molded,
the fragments of the ocuter peripheral surface are obviously
constituted of a ceramic material. In contrast, in a case in
which the outer peripheral surface of the outer layer 1is
constituted of a metallic material, if puiverized metals are
45 produced by the friction between the sheet shape material Q2



[ 0091] Further, while each of the rollers of the nolding device
according to the present invention has the core 30 portion having the
cylindrical shape with the hollow portign, the present invention is
not limted thereto. For exanple, the roller may have a core portion
havi ng a col ummar shape w thout the hollow portion. 35 | NDUSTRI AL
APPLI| CABlaloldT Yt h 092\t hp¢ hepips eskentsuirmivent | ON, ogverhé f ofutagmend e 0f 4

an outer pefinpherale suhkace anepproduced hxifripeti eribet weensaasheehe
Shape ”H%%&'v%'rl%'aghtrkleec& %eérQeﬁdl%%rainé?'rftg%e cﬂI {an 40 é‘&e[}nfaltﬂ%l
ot o1 perEpho I ir ndd B OBV DT JACBHSS | FGTRaTbrS 5 Cofdf ETesent
mat er?al ln|VﬁnééﬁPrra§tt i eTadels nt%ifehlﬁlhéYom—‘éFebér ithRemall verized
surface ofeteie oitcer hayer nsxednshicbutided cfheetretadbped nmterial, ifin
pul veri zedidietiahs a&e=#5 ;pr odueed yytdia f rheki ofi et weanot h‘@léh%ﬁteet
shape matgri.aly .8 ;and tq“be oul,gr p&%é@beréﬂlaﬁéfaﬁgtéhgi the nas
In

83} \e/rer: ?eégzlr rrgt glléq:log tprlli‘o)}(?)ééé%let‘s t}%ﬁ uﬁ_llneqterall:% t mo#ggn &%giogh%Cﬂ

Howev®r , ot e ﬁﬁWﬂFﬁ@dHEGPEeP§€é€86|ﬁﬁJQob?ﬁéuEFe§€ﬁ% ﬁr?ﬁW%ﬁ¥?oﬁre
it is p0§9mbhetv@6ﬂebfabhy peegeht theepidlerized netals from being
m xed into the sheet shaped material. In addition, even if the
fragnents are mxed into the sheet shaped material @, the sheet
shaped material 2 has satisfactory properties for using as the
nmol di ng portion 902 10 of the sem conductor package 900 because the
fragnments are constituted of the ceramc material. 19 WHAT IS

CLAI MED | S: 1. A nolding device for nolding a resin conposition
into a sheet shape by pressurizing the resin conposition, the 5
nmol di ng devi ce conpri sing:



a pair of rollersfor nolding the resin conposition into the sheet
shape by pressurizing the resin conposition between the rollers, the
pair of the rollers arranged parallel t@ one another, 10wherein at

| east an outer peripheral surface of each of the rollers is
constituted of a ceramic material. 2. The nol ding device as cl ai ned
in cla magavhesechapaeh Df: the rollers has a columar or cylindrical
core 15 portion and an outer |ayer provided on an outer periphery of

the core @ort' on, an%tééglgﬁgvdle@% 'f%rc%gttdltn"ét ed 9%{49 msagemgbm

mat eri al

thlcknesslBFotﬁe gﬁ?&r r VspFﬁsﬁﬁﬁlFéﬂ%etB? éeﬁlPocfﬁﬁoﬁh¥lon'4t e

The nﬁid|%@l@évgc%eﬁsc%l%ﬁmﬁﬁﬂﬁ#ﬁ%ww'one of claims 1 to 3, wherein

the ceramic material xonpains ant oxirdél2beer ainrc. mbldThe nuolhdi ngresin

devi ce ascéhpbHBtidén ARy oonehof sEbat Mshhped ¥y WheseuRiaAngr idtdyretbgin
mean devi abign. of s & Pl e Rac ol Lhe ouler Rerdl pheral surface ofyiers

each of th roII rs ldfje,_Llne Qy JI B 0601 is in the range of

2 pm evi e a1 HEE i any one of clains 1 to 5

wher elion t he pal r of t‘%‘-rr%q etk L&286nfayuPBHEE 0 P56 1PRFABLe Pirface of

adj ust i ngeackent etheli sehhees biet weers taxes cgf athe 3Brellier swate?iaThe

nol ding device as clainmed in any one of clains 1 to 6, wherein the
nol di ng device furthercoprdises &0 idg Qﬁa\/irFE@df% ool hng, thkerein
resin congggﬁtl on Qﬁ§5|@%lﬂ% Qetﬂggn ghe rnég the roh%ers h

nmol di ng device as rein a surface te ure

of t ouﬁ?%lftﬂp%?.f)ﬂ%rafl §BFF£céa(¥1erez§’d‘t?vdfjetdhé’“r gt eP'$t§5 n%{l%em of

equal to Bre| egset pagt20a, bqu“;he outer layer is constituted of the
ceramic material.

3. The molding device as c¢laimed in claim 2, wherein
20 a thickness of the outer layer is in the range of 0.2 to 100
nm.

4. The melding device as claimed in any one of claims
1 to 3, wherein the ceramic material contains an oxide
25 ceramic.

5. The molding device as claimed in any one of claims

1 to 4, wherein an arithmetic mean deviation cf a profile Ra

of the outer peripheral surface of each of the rollers
30 defined by JIS B 0601 is in the range of 0 to 2 um.

6. The molding device as claimed in any one of claims

1 to 5, wherein the pair of the rollers is configured to be

capable of adjusting a center distance between axes of the
35 rollers.

7. The mclding device as claimed in any one of claims

1 to 6, wherein the molding device further comprises a

cooling device for cooling the resin composition passing
40 between the pair of the rollers.

8. The molding device as claimed in claim 7, wherein

a surface temperature of the outer peripheral surface of each

of the rollers is set to be eqgual to or less than 20°C by the
45 cooling device.



45cooling device. 20 9. The nolding device as clained in any one of
clains 1 to 8, wherein the nolding device further has a kneadi ng
apparatus having a di scharge passage, bhe resin conposition 5 is a
kneaded conposition kneaded by the kneadi ng apparatus, and the pair
of the rollers is provided at a downstream si de of the discharge
passage of the kneadi ng apparatus. 10. The nol di ng device as clai nmed
idn cl ai m99.£ wherein %@et Jﬂ@l&@tﬁgda@gi@@pag at usi has ﬁqfa&ﬂptcjﬂt@ Af ciains
egassin ne on, .- . kne 0 :
degassed by The knaad: polbERe AR A Lo R AR R TRRR  okasadino
the pair APAHE Yol HEVET 181 LAY STORAITRS TR et S EFATfod I SRy Lon
one of clidind eaded WeePesAtLRE resiateonpostif ok riesdised sppagatus,
nol di ng pord itdre qonst i¢Utiing anlbeter ipapkagidgdoktan ICvpackage. side
12. A et had tfher dielctiargeapheshheCORPOBET kORad N9 SpoRPdsheed. shape
using a pair of rollers, the nmethod conprising:
nol ding the resin coggositagg int,o._the shee aﬁggﬁe.bycqressgrizi
g

. fﬁ. L B Fo ng déevicég as ¢© i aim wh%%ein
the resin conposition between the galr of the rol'l ers arranged

paralfel H'¢ ok&@eandffer APParatus has a  funchipheitf atd9%astign the
out er perinsiegiesl sunfecd ioh,258uthtlod kheadefl| epsrpsitonst degrededf by
ceram c nafeerdradading apparatus is molded intoc the sheet shape by the

pair of the rollers.

15 11. The molding device as claimed in any one of claims
1 to 9, wherein the resin composition is used as a molding
portion constituting an outer packaging of an IC package.

12. A method for molding a resin composition intoc a
20 sheet shape using a pair of rollers, the method comprising:
molding the resin composition into the sheet shape
by pressurizing the resin composition between the pair of the
rollers arranged parallel to one another,
wherein at least an outer peripheral surface of
25 each of the rollers is constituted of a ceramic material.



