1 TITLE OF THE | NVENTI ON COCLI NG APPARATUS AND COOLI NG METHOD

[ 0001] The present invention relates to a cooling 5 apparatus and a
cool i ng net hod. BACKGROUND OF THE | NVENTI ON [ 0002] There is known a
sem conduct or package in which a sem conductor chip(sem conduct or

el enent)is covered 10 (encapsul ated) with a resin-mde encapsul ating
(seal i ng) TratLer odl TEhenorgepoM! ating material for the sem conductor

chip is produce [ sih.c ition through, e.g., a
transfei_nDIdiEgoﬁ%gﬂgdgbP%Rg??go%@§s8§$?gwédﬂgf%89tQg rﬁsi? ] ]
conposi tion, e resin conposition is nolded into a sheet shape by
pressuri zi e resi o] Ll on pair, of rollers_and then
t he nD|de&ngg?n conﬂgggti %é%%hgooﬁgggﬁgqggcoy%%%}%ﬂnxégﬂL% (FSP g
exanpl ®, ¢eepapatest adecanearling ®ethode3] The cool i ng apparatus in

t he docunent 1 conprises a conveyer belt which conveys a resin

conposition nolded into a sheet shape and a duct having a plurality

of nozzIeEEEEEBBEHEQRELHEEcEHEEEEEEEoIing air to the resin

conposi ti gooorit he corveyeridbekhowh &espRIBbHER-Obrt PEcROGEI B @hkch a
bl own out 25.frog1t?e no%éies is set in th% rangelof 0. to 15C. g
However, PR sGERHtEhperdttte oFSTHECESHERY ai TLeME thked % | GRYSTS
time 1® sykhcepenfihyeddol wihe resi nesdnposidti oandependlangngn @sealing)
tenperatu the resj i1 j u L gr e i o]

ool i ng. ABAEaLT (o T s I8t e, T Pe s e bR o
of the re§EhPcohﬁf)o§irtOid®1ﬁejdu51PYbé¢QﬂrCél%i Ag €o9lRd dompasittiery angeceth,
40 to 50C, gt haty itSsarddane mél@irﬂ%oﬂ%ﬁﬂbﬁﬂ that -a Geoldg @ff%@b@e&yng
of the resin conposition is, |ow 35[0004]Patent Docunment 1: JP-A.
2006-297765? f@$€PcF8ﬁPP§lE68PratP%sFﬁS& nPOSPPPohICT06B6TThESEboVES 2
obj ect5 i sshebtewedphy dheppsesenizing theenkisan Wingbdis ispechétesen na

the foll O%EQ (C;IT? tr%lﬁ%?g aSr{c%') '%h%%ouckqg ARRY 2 u%eg%qprc!osnipr}%ition is

cooled by a cooling apparatus (for example, see patent

deocument 1).

20 [0003] The cooling apparatus in the document 1 comprises
a conveyer belt which conveys a resin composition molded into
a sheet shape and a duct having a plurality of nozzles which
blow (discharge) cooling air to the resin composition on the
conveyer belt. A temperature of the cooling air blown out
25 from the nozzles is set in the range of 0 to 15°C. However,
in such a temperature of the cooling air, it takes a long
time to sufficiently cool the resin composition depending on
a temperature of the resin composition just before being
cooled by the ccoling apparatus {for example, in the case
30  where the temperature of the resin composition ‘ust before
being cocled is in the range of 40 to 50°C), that is, there
is a problem in that a cooling efficiency of the resin

composition is low.

35 [0004] Patent Document 1: JP-A 2006-29770C1.

[0005] It is an object of the present invention to

provide a cooling apparatus and a cooling method, which can



a conveyi ng neans whi ch conveys a resin conmposition formed into a
sheet shape along a direction parallel to a surface of the sheet
shaped resin conposition; and 5 a cooling neans which cool s
the resin conposition being 10 conveyed by the conveyi ng neans,
wherein a tenperature of the resin conposition just before being

cool ed byrtfhe iedelliyngosrans regihncbhgosangenof 40 to 6000, and
wherein the cooling nmeans has a cooling ability to cool 15 the resin
conposition such that a cooling rate of the resin conposition is in
the rangd0606Q. 2 t o B M abotHOMH ()tThe coeldhig vappabat ushdesor & bedt
above (1 coaql . S f g

| east Zohgﬁgggut eWBQ%ht9§h%@% g% Ea?gegg%og %;g%%bg 6??m%8 ﬁfé
tenpefature is{ih thfé Fapen®farZoraon9oernpr teng esi n conposi tion

bei ng conveyedg [QO081ird ) RABEnEOO)H Nish araa%@ws Qesﬁq-;rsl,ﬁedca Mgl«é@ém
25 wherein a humdity of the cooling air is equal to or |ess

10% [ O0GSFEEFTHE (ooki FGCESpat R 8&SEFi @eddﬂaﬁ%%l?lz) paré%léé) to =
wher ei n wheffatlke o€oehknghake sﬁageschaégﬁdcbmpasih@oﬁe ghéil et port, a
pressure of the coo iroi 0.0r _higher.tha

|
o101 () The. eBor PR iae Abarhovaeh: chens! rhaobehe "BPmandi bl n, et

(4), Hhherernmetvhd by Ebastoomeyouyl Beapert 35 includes a plurality of

out | ot Ports anfictbenpll abkbiatuout L6t ALt . ce, prakided along; d..

conveying direction of si n conposition. coof
appar at uSedeser Fddd FomEony ofhabevel {2y ﬂ@ae5)lﬁM¥ﬁéﬂﬁ3@§ﬂ@e °
outl et paot +di goharggagthe cooling air to the resin conposition from

an upper side thereof. 5
PP Qeregn the cooling means has a cooling ability to cool

15 the resin composition such that a cooling rate of the resin

composition is in the range of 0.2 to 5°C/min.

[0007] {2} The cooling apparatus described above (1),
wherein the cocling means has a fan section having at least
20 one outlet port which discharges cooling air of which
temperature is in the range of -40 te 0°C to the resin

composition being conveyed.

F0008] (3) The cooling apparatus described above (2},
25 wherein a humidity of the cooling air is egual to or less

than 10%.

[0009] (4) The cooling apparatus described above (2}

or (3), wherein when the ccoling air is discharged from the
30 outlet port, a pressure of the cooling air is equal to or
higher than 0.2 MPa.

[0010] (3) The cooling apparatus described in any one
of above (2) to (4), wherein the at least one outlet port
35 includes a plurality of outlet ports and the plurality of
outlet ports are provided along a conveying direction of the

resin composition.



[0012] ( 7 ) The cooling apparatus described in any one of above (2) to
(5), wherein each outlet port discharges the cooling air to the resin
conposition froman opposite side with respect to the conveying

direction of the resin 10 conposition. %0013](8)The cool i ng appar at us
described in any one of above (2) to (7), wherein the cooling neans
is configupoetito di schar QETﬁ'ﬁe €00l img afppat@twedég&kmb@@mﬁsiatriyonone

from1l5 th b th sides th 0014 |n par at.us
descri bed” ?n agmy on g?oF fge]%edm] é%‘gc eUrt Eﬁ%ra@ A st he
is configareding gmaduablythedU@Exﬁhecbmppenauone Dfothhercoabprg aside

20 [0015&%&9} cdhe cooling apparatus described in any one of above (1)
erein the conveying neans has a pair of pulleys provided so
as tof%e spaced apart from each other and a belt wapped around the

pair of ppbbeys, on which the 2desid 5@599&&&08@5&@5@96% any one
conveyi ng resin conp05|5 on_by rotati each of the pulleys,

he
and vaxﬁlé?%?n ‘4l FeasPla liFFade 6P % év%ﬂett IR0 orfdr 4R o L hE
nonnet al | ceorthgr bal. t30[ 004 6}e3in ThﬁgﬁQQmﬂnhEﬁfﬁmahu8d$ﬁ?%?ﬂ§ﬁﬁfde
above (10 erein the belt . is constltuted a |l.am nate and_,
an out er ay%? 5%%? |gneg at %ﬁ oltter rest &%‘§¥ﬁfﬁgllaﬁgndﬂg% body "
is colstitomedsotiannonnetal lic material. 35[0017](12) The cool i ng
apparatus described in any one

[0013] (8) The cooling apparatus described in any one

of above (2) to (7), wherein the cooling means is configured

to discharge the cooling air to the resin composition from
15 the both sides thereof.

[0014] (9) The cooling apparatus described in any one
of above (2) to (8), wherein the cooling means is configured
to gradually reduce the temperature of the cooling air.
20
[0015] (10) The cooling apparatus described in any one
of above (1) to (9), wherein the conveying means has a pair
of pulleys provided so as to be spaced apart from each other
and a belt wrapped around the pair of pulleys, on which the
25 resin composition is placed, conveying the resin composition
by rotation of each of the pulleys, and
wherein at least a surface of the belt is constituted

of a nonmetallic material.

30 [0016] {11) The cocling apparatus described above (10),
wherein the belt is constituted of a laminated body and an
outer layer positioned at an outermost side of the laminated

body is constituted of a nonmetallic material.

35 {0017] (12) The cooling apparatus described in any one
of above (1) to (11), further comprising a chamber containing
both the resin composition and the belt therein and

maintaining a cooling atmosphere obtained by the cooling



of above (1) to (11), further conprising a chanber containing both
the resin conposition and the belt therein and maintaining a cooling
at nosphere obtained by the cooling 4 ans while the resin
conposition is conveyed by the belt. [0018](13) The cooling apparatus
described in any one of above (1) to (12), wherein the resin
conposi t meAniss whaneedhd rakenacsheekishapeibyckneadeagbiyheneesent .
conposition by a kneadi ng device and then pressurizing the kneaded
resin conmposition between a pair of rollers, and wherein

t he cool ilf@i&dpar at uslds prlovi dedl ahg aagpemstneamesicde betd tire gay r ooé

rollers frfog‘g‘é’%ogig] &ZQ??ﬁedwi’lQ %99 Ehgs%éaﬁegoﬁl@%gtg8ﬁp9§' ELPReq

is discharg & cool % appar at us I'n any one
of aboveipip tdo ghsyt W@@Qﬁrbh.kﬁﬁé hégsuﬂetr@ﬁ¥@sp@m@@ﬁpégpnlénflg

equal toyekabess thapieeMindb ﬁﬁgﬁxﬂﬂfggsdgﬁ%ﬂﬁﬁﬂ'tﬁg appaLakHsS resin
described in anﬁéone of above wherein the resin

conposi t FEAPPS &8 Q@tﬁeﬁﬁlalgalﬁonlSﬁ%&8ﬁ§t|?ﬁ@|ng an outer
packagi ng of anhéﬁépﬁcka@% 205d 100 ] (dbpatatosl | ng m@ﬂumi&@a at  a
the rosi BoGRE0sER 81081 BRo ACaPFEEt Pon Bhiar Fef 00 A"suPr BE BREVHE
sheeﬂO;hapddpmessnraaapogesuonpomﬁmhétéon ast éapehatgeé. of the resin
conposition just
[0019] (14) The cecoling apparatus described in any one
of above {1} to (13), wherein a thickness of the resin
composition is equal to or less fthan 5 mm.
15
[0020] (15) The cooling apparatus described in any one
of above (1} to (14), wherein the resin composition is used
as a molding portion constituting an outer packaging of an IC
package.
20
[0021] (16) A cooling method for cooling a resin
composition formed into a sheet shape while conveying the
resin composition along a direction parallel to a surface of
the sheet shaped resin composition,
25 wherein a temperature of the resin composition Jjust
before being cooled by the cooling methed is in the range of
40 to 60°C, and
wherein the resin composition is coocoled such that a
cooling rate of the resin composition is in the range of 0.2
30 to 5°C/min.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] Fig. 1 is a process chart showing a producing
process of a resin composition.
35
Fig. 2 is partial cross section view showing a cooling
apparatus according to one embodiment of the present

invention and peripheral apparatuses thereof.



before being cooled by the cooling nmethod is in the range of 40 to
60C, and wherein the resin conposition is cool ed such that a
cooling rate of the resin conposition késin the range of 0.2 30to
5C m n. BRI EF DESCRI PTI ON OF THE DRAW [0022]Fig. 1 is a process
chart showi ng a producing process of a resin conposition. 35

Fig. 2 is partial cross section view showi ng a cooling apparatus

according to o enmb dlnent of t resent jnventjon eri pher
apparatuges th2§ﬁ%f 7 a long F@df S%?%b%@th%Wn% O%ﬁ%?l% %f%w?f

showi ng atbeltooilngeapp@tangsaphawatus Bhown2in Fig. 2. 5Fig. 4is a
partial cross section view showing a cooling apparatus according to
a second enbodi ment of the present invention. Fig. 5is a
partial cross seediort viléw shomihgial 10ceods | mpcdppdar avisvacebeding a

to a th'rgo§ﬂﬁﬁg'@%ﬁaﬂﬁmﬁ$ea@é§§§ﬂﬁg'Qﬁﬁné'%%cond embodifit@r &f Stie
partial cross section view show ng a cool i ng apparatus according to a

fourth enBbaPFRht 1B7SR-heCR5 present invention. Fig. 7is a
partial section view show ng an | C package using the resin

conposi tion. q?DETA%¥ED DESCRI PT] OF. THE PREFFERED ENMBCDI NE

[ 0023] Her ei nbel ‘ot * a codii n§ apparatls PR 661 m¥chidd 22BFHAPng?
to t he presehingnwamsmtwi | kcberdesgritbeda ntdetrdi leniasEidiaort t hé  the

preferredpggpggﬁnyggén§ngp in the acconpanyi ng draw ngs. 25

Fig. 6 1s a partial cross section view showing a
cocling apparatus according tc a fourth embodiment of the

15 present invention.

Fig. 7 is a partial section view showing an IC package

using the resin composition.

20 DETAILED DESCRIPTION OF THE PREFFERED EMBODIMENT

[0023] Hereinbelow, a cooling apparatus and a cooling

method according to the present invention will be described
in detail based on the preferred embodiments shown in the
accompanying drawings.

25
[0024] <First embodiment>

Fig. 1 is a process chart showing a producing process

of a resin composition. Fig. 2 is partial cross section view

30  showing a cocling apparatus according to one embodiment of
the present invention and peripheral apparatuses <thereof.
Fig. 3 1s a longitudinal section view showing a belt of the
cooling apparatus shown in Fig. 2. Fig. 7 1is a partial
section view showing an IC package using the resin

35 composition. In the following description, the upper side in
Figs. 2, 3 and 7 will be referred to as “upper” or “upper
side” and the lower side will be referred to as “lower” or

“lower side”. The same applies to Figs. 4 to 6.



[ 0024] <Fi r st enbodi nment > Fig. 1 is a process chart show ng a
produci ng process of a resin conposition. Fig. 2 is partial cross
section view 30 showi ng a cooling appaéatus according to one

enbodi ment of the present invention and peripheral apparatuses
thereof. Fig. 3 is a longitudinal section view showing a belt of the
cooling apparatus shown in Fig. 2. Fig. 7 is a partial section view

show ng packa usi the resin 35 c S|t|on t he
ol T on ng 0888l T ot o S daisherbERuatin o gBronn Sland i e a0
referredappaastuappesédorlﬂuppeCOsEdeg apdotGESldwerpmqﬂmom | b bEe51n

referred F%ggﬁ\kgw" TAL rLQWRT S %'éltm% SAT %Pa%lf%néf’dé:d 981 & & a

to 6. cool i ng apparatus shown an apparatu
used ¥n aOédém P dr-ocessien Prodifses Hrieg nt]@©m§@§|ltlh§n apHre atesi nl

CO”pos'tH@@ck§thBﬁ||Wiﬁplgﬁﬂ fD%QtaéﬁJﬂQ{dgg bodly. oB%&%ﬁlto?roduc1ng
describing the coaling apparatus 1, description will be firs

Iven
to the oV&P&FFSproduti ngeprBEeds fhhi Eh béPRS Ywith £RE afﬁﬂwgf r af

mat er i al snaadwendstwet prbhacpi odueti oReofcthe te8bOs CONPOSI ti on.

10[ 0026] At first, individual materials as raw nmaterials of the resin
conposition are prepared. The raw materials include a resin, a curing
agent0 and0826il | er n&Elt efiiabtf iimelipardiadl ejatérnebessar yaw heatanialis

mat eri al §may, UE&?% 'ab%l;}b%%t%%wé?& %%‘;Ja%%ﬁ or % d a:a%PL&HLl{QEials
agent. It is_ 15 preferab to use an epo esin as t e resin
[ 0027] ExaRflEdeof RS idpoxdy ¥esingi ﬁ@maeaadcrﬂes@ller R Bica k y pBine

resin, apbi-pheny) typ@fepﬁébéeégék ac gk cyedwppentadi;ene t ¥pe epeX¥her
resin, a, trhggenol nmet hane typ eS|n and a multi-ring

ep
ar omat i c*P§paYEpSkyC LA af:6’6§§]ré§8ﬁpl of' tH# o> ageht uﬁ?l ub®

a ph&hol preferable to use an epoxy resin as the resin.

[0027] Examples of the epoxy resin include a cresol
novolac type resin, a biphenyl type epoxy resin, a
dicyclopentadiene type epoxy resin, a triphenol methane type

20  epoxy resin and a multi-ring aromatic type epoxy resin.

[0028] Examples of the curing agent include a phenol
novolac type resin, a phenol aralkyl type resin, a triphenol

methane type resin and a multi-ring aromatic resin.

25
[0029] Examples of the filler material include a fused
silica (having &a crushed shape or a spherical shape), a
crystalline silica and an alumina.

30 [0030] 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.

[0031] Specific one of the materials stated above may be

35 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

releasing agent, a flame retardant and a stress-reducing



novol ac type resin, a phenol aral kyl type resin, a triphenol nethane
type resin and a nulti-ring aromatic resin. 25 [0029] Exanpl es of the
filler material include a fused silica (having a crushed shape or a
spherical shape), a crystalline silica and an alum na. 30

[ 0030] Exanpl es of the curing accel erator include a phosphor conpound
and an ankpeneonpound. Exanples of the coupling agent include a

sil ane conpound and so forth. [0031] Specific one of the materials
stated above may be 35 excluded fromthe raw materials. O her

mat eri al s[0BaR] set forEinabbvieravmyzdiei dajrther included in the raw

materials. Examplesygf,t g, okher mterialsnchude, 2, e0l oring agent, .,
a rel easing agent, "a Pane retardant and a stress-reduci ng agent’
[ 0032] Fi metPulebsi 2aei bhysAspehvenitadFiginglyspetivértzadl epyaksfirst

among thephaes: pehgri aksiake fid stpplveri zed (fhimely il Mmerized)sbye
a first pulverizing device to have a specified particle size ,
di stribut FORETERARPPRs dFXATHRL$0e eltie? i 5% TR el pls VR | BedP ke pbesd

the resinintbedeurheg agant, dihe euring ageaker alr anekif hgecelerator

materials_than_the filler, terial. A part, of the 10 filler terja
oy b adBe8 PREBEL REEFEiATa: SFFM 1% e 15t VIATe ] s & AT ret the
pul vell zi hgl Hevi ceteirtials possbbl eddedisento cabhel nousmeoeaiylbalde be

il 2nd sefortheal 00331 Lour face Treatuent: A5hesnel fied meterial o
anong the raw naterials, for exanplg, alT “or part (rerai ni ng par ?
of the fiftPersSanterparinpgugubpeeredbadbl ansikfaed s¢ebeneht. In the
surface treatnent, for exanple, the coupling agent adheres to a

surface OE é? filler material. The fine pul verization and 20 the
surface tF® nt may' B FEF IrRedSitter si mul t aneously or one after

t he otser. A specified material among the raw materials, for
example, &all or a part (remaining part}) of the filler
material, 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

20 the surface treatment may be performed either simultaneously

or one after the other.

[0034] {Mixing)
Next, a composition containing the above raw materials
25 is thoroughly mixed by a mixing device. As the mixing
device, it 1is possible to use, for example, a high-speed

mixing device having a rotating blade.

[0035] (Kneading)

30 Next, the mixed composition is kneaded by a kneading
device 100. As the kneading device 100, it is possible to
use, a kneading extruder such as a single-axis type kneading
extruder or a double-axis type kneading extruder, or a roll
type kneader such as a mixing roll and so forth.

35
[0036] (Degassing)

Next, the mixed composition thus kneaded {resin

composition) 1is degassed by a degassing device. Thisg



[ 0034] (M xi ng) Next, a conposition containing the above
raw materials 25 is thoroughly m xed by a m xi ng device. As the m xi ng
device, it is possible to use, for exapple, a high-speed m xing
device having a rotating blade. [0035](Kneadi ng) 30Next, the m xed
conposition is kneaded by a kneadi ng device 100. As the kneadi ng

devi ce 1@1%ga|stsm§4 PossStdt € anusite dddieadicdg Bt IUdescsWRh AR (not
si ngl e- axi s pe kneag gg exhrudg h a _doubl e- aX|? ﬁygg Heag g

ext ruder ° SWH FOPPeEyBE Rhbldér “SHER289CaPAPRPAG 18 nb"S o PoFEhY
35 [0036ﬁ@©egaséoﬂg) The dlsabargetpesaagedlﬁbnpﬁstheohné@uSngneadede
(resin cagposiLiaa)qks, dRaasaed,by f-0200ssh g, 0 vLAE, Jbhs

degassi ng process cdn be per ? vacuum punp sho mn)
conneeted with a di scharge passage 101 of the kneadi ng devi ce 100.
The d|ch@bg33passag@Sg@étqﬁaﬁﬁ@%yneadlng devi ce 100 dlscharges the
resin conp05|t|on t hus  kneaded 0037] (Sheet Maki ng)

the massive re¥fAt conﬁﬁgltmﬁﬁsﬁﬁ%s H%@é@seﬂOWH@FéFhﬁ%loRPF%fe@?%ﬂS§%d
asl;kneagaéreanbesbw|0ﬂe£} ﬁed81fﬁ|d@d Lﬁh@a@eﬁh&ﬂﬁn dy @1{ ] is
nol di ng de a.l10 Jesul t sheet onp05| Lon eet
shaped na?g §I FEIHB%1OMIF%?%$$ yto a?oigﬁg Eﬁﬁb %gﬁeriZF; a
Q") 1#s @bsaﬁhedeaAshehe mﬂa@a@;@mm@mmgt1¢n|35p335|mnagaﬁLmete31@l,
a device I 2 hw d d AN
(downst Ty e 98] 2t The 0 Shhar e pasoaas: 101 B 25 The: kabaging *°
devi ce 100T3RBRA-i n l%fpgthg mﬁl@h%gdéi\ﬁ"éé?@shoif\h i FP@SSQthhéO use,

kneaded @ogpQSlat | @8v e dhsehaggech from t heikneadi ng.devieev1884di st a
nol ded i sheet shape b g{essur|2ﬂpq:t e knﬁgded co 03|t|f§

bet ween E8wpgr§ %61 féa side discharge passage 1 of

15 the kneading dev1ce 100 shown in Fig. 2. 1In the device shown

in Fig. 2, the kneaded composition Q1 discharged from the

kneading device 100 is molded into a sheet shape by

pressurizing the kneaded composition between rollers 201,

202.
20
[0038] (Cooling)
Next, the sheet shaped material ¢2 is cooled by a
cooling apparatus 1. This makes it possible to easily and

reliably perform pulverization of the sheet shaped material
25 Q2. The cooling apparatus 1 will be described later.

[0039] {Pulverization}
Next, the sheet shaped material Q2 1is pulverized by a
second pulverizing device to have a specified particle size
30 distribution. As a result, a pulverized composition 1is
obtained. As the second pulverizing device, it 1is possible
to use a hammer mill, a Jgrindstone type mill or a roll

crusher.

35 [0040] (Tablet Making)
Next, the pulverized composition is compression-molded
by a compact manufacturing device (tablet-making device} to

obtain a resin composition in the form of compacts.



[ 0038] ( Cool i nQg) Next, the sheet shaped material @ is cooled
by a cooling apparatus 1. This nakes it possible to easily and
reliably performpulverization of the sheet shaped material 25 Q.
The cooling apparatus 1 will be describéd |later.
[ 0039] (Pul veri zati on) Next, the sheet shaped material @ is
pul verized by a second pul verizing device to have a specified
particle sj O distyibution., As_a result, a pulverized conposjtion
e obt ai nLQOTAL t he' J6b GHIEBLI VorT o7 ng it arST1 [ eofoear bl tbt ugged
a hammer fokl, wrerdspbae togyemind oOsneapshlacingher. semiconductor
35[ 0040] (Igblet ' t h ver.| : osi.ti S

( @;ml%gg% 901, MRKLepd hec D sgfgésgleggﬁ et LA S 5

conpr essi on- m a conpact manufacturing I'CE (tablet-maki ng
devi ce) tBOoBtATN RPTEsT EdrAposPisbht i hinde abor AvbEr carpdasing 9oL &

[0041] As sh@wBchAuELSr Tpalhggd estic ComRasiddon dop usedThok, £9kes it
exanpl e, coverin (encapsulatlngg a sem conductor chip (1C chlp% 901
And t he r@%?ﬁlg%%pdgﬁtiﬁﬁ?qa§tus CasSEECHR U YT potttiton 292 with the
consti t ut magdang oytoart ipackage ng am acsest carduch e r patkageshl €onductor
rotect, the sem conduct or

package) 900, S kes, it _possible to. .
P b 501 GtR The Horti rat part ron 902 St FLE Gernt ofetver STHess: lon 1s
sem cBhdust bdledhby S01tpandfehempégingcompdsict ion] $bhefpeshn and then
conmposi tipn.isg1Q; ool ded: by achggnsb%ﬁ ”QEd'Q%dE¥ d.gand, saforth.gin
and then the sem conductor chip 901 is covered with the resin

conposi t | BAMPTHEr @i cohbific 6 igacKkage cgo®astiewe | f0Ei ghovnhds glig-al 7
| ead franess 9031 prot ruding fremdhe gl dRgrRaktheon 902m ERRE Oficideng
| ead frames 903 |§O%:ect |caII% 1§%coinegte with FFS sem conduct or
chi p 901 PRYbHGh i'r e cOhstitut eG26f &Rl et ef +&f S havd hyY
conduc i veopnepesd ywishchhas sgolidcandcsorf ahtib. 90Q04HrEheth a wire 904
tabl et R n-agg)ﬁlgtfﬁtg@ Cgrayg%gso{r: Lgr‘%@aﬁﬂ Ct hgrn:‘;?enf)?#er%a%ﬁ%lgn conductive

conposi ti on nay e Use product S case,
encapsul ap¥oiRE faY er$ath cam deld opm@dsdyfoetly. , a conpressi on-nol di ng
met hod or an injection-nolding nethod. [0043] Next, description wll
be given to the cooling ,
j0042] The tablet-making step may be omitted and the
20  powdery resin composition may be used as final preoducts. In
this case, encapsulating material can be formed by, e.g., a

compression-molding method or an injection-molding method.

[0043] Next, description will be given to the cooling
25 apparatus 1. The cooling apparatus 1 shown in Fig. 2 is an
apparatus for performing a cooling method of the present
invention. The cooling apparatus 1 is provided at a lower
side of the rollers 201, 202, that 1is, a downstream side of
the rollers 201, 202 to which the sheet shaped material Q2 is
30 discharged from between the rollers 201, 202. This makes it
possible for the sheet shaped material Q2 to be quickly
transferred to the cooling apparatus 1. And then, the
cooling apparatus 1 can cool the sheet shaped material Q2
while conveying the sheet shaped material Q2 to the next
35 process. An object to cool the sheet shaped material Q2 is

as follows.

[0044] The sheet shaped material Q2 which has been just



25 apparatus 1. The cooling apparatus 1 shown in Fig. 2 is an
apparatus for performng a cooling nmethod of the present invention.
The cooling apparatus 1 is provided at Iomer side of the rollers
201, 202, that is, a downstream side % the rollers 201, 202 to which
t he sheet shaped naterial @ is 30 discharged from between the
rollers 20kch2@3edTHirsmmkeseeth poOSSidYIe 00 m«a, shgeti shapeted and a

t I icklLy t dt t . A d
then: & h& QBEEPAG apBar Sh6s BoCan-Ea0F t RE GREGL Shapeat nEF 6FFaIDel)
whi | e comweyieng itshe Sheetxshaped nat ethal r@Rgeo dheabext 35 pnncé@%c

An_obj eckct0 600l L, aheety shahed: maperial 1R ora 85 Lol OMBnes 1ozt

di scharged frombet ween 't he ro ers I's heat
tenpe?atﬁﬂéthﬁrthél§ﬁ§e¢h§h§@@§3nﬁhﬁﬁﬁﬁ g istl B&f ore bel negrtool etin

is, for exampheverhztheoha @c@ESaQHHEh4QStthogéxgoﬁré@é§sr§§§@9 the
the sheet shaped materi al becones soft. 5 Further, since the sheet

shaped MECEH AP @I HU veriFEd 1A t@ﬁ??nﬂﬁ%r@%é?ldﬂ“br§€§§§ whil &P a
i ﬁ thﬁ nemttemegesez aflﬁejlfdeﬂiled cagy i ngaqi)lrJQ@SSLt th?erre]c t8enepdrbosavker
t he sheet shaped nateria den cO0 i.t for t ur

of “por ToPFEAGETIET: di bl e GaPIEr B0t TOH 61 Lo SHeet & nafad e haked
mat et al m@RerThils Q2s t hEhobj éct tle cobljethe tsheetoshaped siatedr | aha@Rd
[ 0045] As shawa_inakig. 2, the cooling apparatus 1 has a conveying
means (conveyi ng 86VIC€) 2 for conveying the sheet 15 shaped materi al
@, a cooling neans (cooling device) 3 for cooling the sheet shaped

”Hteria|[5545§nd a Qhamhﬂﬁm4 ﬂmim%zlnzngt@eC@@61ﬂggaé@@§ﬂ£@m§ 1 has a
obt ai ned by the coolin ans 3 rei nbel o tion will be

given t oCBRERYCBRpBRERT dGRBLEVATEnGTHE Lo %’g‘ FeXiRg 1thegsheet
[ 00467 Thehapadeynmgermansgz, |s zoodriveyaredred t {pbothngoneeysst hed for
sheet ShéBg? teryal ?Q?efo the c%lr%%[ﬂ %a"firﬁjz' el (g a S“ER%BeE 4

t her eof send I't ou process e conveylng neans
has a dritgingapoiney § c&aolizg r ebmepphere sokirdiesd ply efher ec@phing

roller) 22and b_?'t Z»%x\elmd;woeegcmet%hwmlp%lee Vg Zle@nd ot N€ach
driven pulle and plural idle pul | eys (conveyer bel% rollers) 24

provi ded“B&p Eﬂ t he"d FEFE@“@UFF%yCQ?lé%ﬂ ?ﬁ%aH?YW%n pul l ey 22. 30
[ 0047] The driving pulley 21 and the driven pulley 22

[0046] The conveying means 2 1is a conveyor belt which
conveys the sheet shaped material Q2 along a direction
parallel to a surface thereof and send it out to the next
process. The conveying means 2 has a driving pulley (carry

25 roller) 21, a driven pulley (return roller) 22, a belt 23
wrapped around the driving pulley 21 and the driven pulley
22, and plural idle pulleys (conveyer belt rollers) 24
provided between the driving pulley 21 and the driven pulley
22.

30
[0047] The driving pulley 21 and the driven pulley 22
are arranged so as to be spaced apart from each other through
the chamber 4. The driving pulley 21 is connected with a
motor (not shown) and can rotate by driving the motor.

35 Further, when the driving pulley 21 rotates, a torque of the
driving pulley 21 is +transmitted to the driven pulley 22
through the belt 23 so that the driven pulley 22 can be
rotated together with the driving pulley 21.



are arranged so as to be spaced apart from each other through the
chanber 4. The driving pulley 21 is connected with a notor (not
shown) and can rotate by driving the Hor 35 Further, when the
driving pulley 21 rotates, a torque of the driving puIIey 21 is
transmtted to the driven pulley 22 through the belt 23 so that the
driven pulley 22 can be rotated together wth the driving pulley 21.

Li [0048 It 23 I ured to conve
shegt sthQ§4§ﬁterial as %é h%¥e2285§gfﬁ %&Fl&ﬁ dtlegﬁﬂﬁﬁtp to
the driviagnpey| eyle21slam€dt t hea@edvemtfezmdﬂ e§22 22o1al€wrd ekaapten by ttles
confi guraton. shown, ¢ ng k the belil:3 ot Ut ad of

| am nat ed body havi ng a oun atlon l'ayer %3 and n outer |ayer %ﬁifen
[ 0049]°ThePblmdatPon Fayer=2gplies reatetiof, cPofiananpien BhoanstigelFig.

and is a partnheomslitt utd ngs ac6aEe;ohtbhe dreld 23midBecQubely! ayer ndgl32,
is formed_on the, fou datﬁhf%la er 231 and positioned at an outernost

side of tha'pettion h 7E IheWt - ShapFetefial Q@ is pl aced.

Further, the outer layer 232 is preferably constituted of a

nonnet al | | mat er i.al ase i.n whi the Qut ye
constitut E@O%% t he noTﬁlnetéaﬂqltdcaCtnactner}ia e,r &ven 1T rEt"ei"cgg fat sf?:ﬁ %ﬁﬁample’
out erifperd phleeal zud f beea 238rof cohet buteing a‘rye(romzofartdleprbﬂjm:eiﬁ by

friction betweepd heueaeeta%epes@ml%r'@én@da the h ga;tgtrdrptteetfér

surface 233 of the outer layer 232 20 durlng sheet
mat eri al 4P! baRAgPOSHFepegd tie 37 agHBERTECSH tSHeleom%rtlber Bh&ra3, on

surface 233i¢H ecphVisaesky seepsid tiesk of1 the nen taa,teldi.c mRieHe,. dre
perl her.a rface 233 of t

contrast, |n a ase |2g¥?|ch t he outgr K e,
outer |aydtt®321R¥SE, t UF e@T6E CERE L4 e%cf Stk “bttﬁ ePtzEd MRT A 25
are piboducetebyal he fIhcté&oncdhed wean ttnttacstheeheshapeem‘at eayak @3andis

the outerg ﬂPB?Eéa éf&ﬁlﬁeé%&%e@ilif@ﬁ &Fsd yeév@r?’é %@nérﬂ% of

sheet shape mat er1 al i'ng conveyed e pu veri ze
m xed i nt®! t At She@erdbapad Insiwifate @33 of the outer layer 232 ar

produced by friction between the sheet shape material Q2 and
the outer peripheral surface 233 of the outer layer 232
20 during the sheet shaped material Q2 being conveyed, the
fragments of the outer peripheral surface 233 are obviously
constituted of the nonmetallic material. In contrast, in a
case in which the outer peripheral surface 233 of the outer
layer 232 1is constituted of the steel, if pulverized metals
25 are produced by the friction between the sheet shape material
02 and the outer peripheral surface 233 of the outer layer
232 during the sheet shaped material Q2 being conveyed, the
pulverized metals are mixed into the sheet shaped material Q2
which has not yet been sufficiently cocled and is in a
30  softening state. However, in the cooling apparatus 1, it is
possible to prevent the pulverized metals from being mixed
into the sheet shaped material ¢2. In addition, even 1if the
fragments are mixed into the sheet shaped material Q2, the
sheet shaped material @2 has satisfactory properties for
35 using as the molding portion 902 of the semiconductor package
900 because the fragmenis are constituted of the nonmetallic

material.



whi ch has not yet been sufficiently cooled and is in a 30 softening
state. However, in the cooling apparatus 1, it is possible to prevent
the pul verized netals from bei ng nixe ;%nto t he sheet shaped nateri al
@. In addition, even if the fragnments ‘are m xed into the sheet
shaped material @@, the sheet shaped material @ has satisfactory
properti gofso] 35 usThg asohkecsDl dengmpoetian 902 ofotheparticularly

sem cond ctor ackage 900 because, t he a nts are constituted, of..

the. nonmea R o e TE5E Bt hb naAIe] o Fab &1 BPMREC RS
parti cul aeltyrliedi tied ltiglea wpesifs o ynetserdfal rutbanptesh ofst e isoprene
nonnet al l.i.g, %gt er, %ht'aagéﬂger\ﬁ%&b?”énhm%t?EeEEbBEEaagéﬁea%ﬁg%r and

|soprene ru a butadi ene ru yrene- ut adl ene ru
and 55vaﬁfa6a§utsy§e§0qﬁ ¢herhpphasipet &F astarEpPMSlcluas @s a styrene-

styrene- based elasioimis, aapquceﬂ‘émb@%e&e&l é§b§€8ﬁ1era raol ¥ P¥tnyl
chl ori de-based elgstoner and a %yurethane based el ast o These

materi al § 1HE (88§ si S;FOS}er "Corthi hat YoRe bf 2t a7 © ?—éaﬁ‘flomef-
t hem 10Tﬂ’1@@51]n%ltretrfi%ﬁs trteey fioeindatdonihgyer o234 nmeyonitel reoated &dF two
ceramc tg{lgl ngte ead of providing the outer |ayer 232 made of
such el astic naterla “dbove on the foundation | ayer 231. In this
casellOexanpl es of the ceranic nmaterial include 15 an oxide ceranic

such as gpoedhyni na, A,sihdfa, tﬁe“ftoﬁmo%’tl%nz'I% ap38 Ybf Ik Obo8ted
cal ci um phosphate, a nitride ceram c such as licon nitride, an

al um nuMPHi GEILG8L Ca M tedriadm inishgage o Eaer‘blrcbim%ﬂwﬂe deuter chppeHe32
ceram c suel a¥ asddnost e carhhderok1t Aeokikken ank af@@rﬁ@@@i@z@ layer

ceranic contai ning a conbi nati an of nor e, of t
coram ¢ fater: Afis Adong Erie HoBTY SGortim T fmESr TS, T TSF LAy fnclude
pr ef & abke toxigse c&xraefua:m &ucn‘at@m ah edntanai ng tehied iaoel dea cerlaamca, a

25[0052]§§E%gﬁ%a,a% Q%ﬁlcq%ﬁéguﬂtgﬁ%ééﬁéﬁ 201 ﬁ??rf&eogé gml

| ayer 20 e roll'e h™are pr an upstream S
t he cool BR§hamFarat aéllcane ndrtetisteabl gn c@ﬂagmﬂumed&lﬁfrlaieoeraanta;tanlum

materi al »iThisemakes o tLepssi blia tikid el haklyrpiayert rbhe cPub e | 28d o
nmetals frombeing mxed . into

tungsten® carbide or the 1like, and a composite ceramic

20 containing a combination of two or more of the above ceramic

materials. Among the above ceramic materials, it is

preferable to use a ceramic material containing the oxide

ceramic.

25 [0052] Further, an outer layer 203 of the roliler 201 and
an outer layer 203 of the rcller 202 which are provided at an
upstream side of the cooling apparatus 1 are preferably
constituted of a ceramic material. This makes it possible to
reliably prevent the pulverized metals from being mixed into

30 the sheet shaped material Q2.

[0053] The conveyer belt rollers 24 are respectively
arranged at equal intervals between the driving pulley 21 and
the driven pulley 22 and support an upper side portion of the

3o belt 23. This makes it possible to be smoothly driven and to
prevent the belt 23 from being strained (strain of the belt
23).



30 the sheet shaped material @@. [0053] The conveyer belt rollers 24
are respectively arranged at equal intervals between the driving
pulley 21 and the driven pulley 22 and %upport an upper side portion
of the 35 belt 23. This makes it possi t}l e to be snmoothly driven and
to prevent the belt 23 frombeing strained (strain of the belt 23).

13 [0054] Thes4pol i ng mn&OBlhﬁgCQ[fEeirgiJr ed 19 ceekiyheesheed shapedche

i al b he Th I
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1.5C/ m n. g neans each onent consti
cool i iy neB@st 35hAReEoBRitRgiedndit iidh JtIher”e%f rapgeset ds X dilq oi?vscifrﬂ)ln,

obt ai n (eéletﬁtbﬂe@%r%qu ngna%@ tf/ar@éett}% C@Oil RG MBASC Aninl) 1In the
[ 0055] As sho Fi the cooling nmeans 3 has a fan section 31 .
for bl owi "N Jd‘?%cﬁ%ﬁ'%l%gffco%??ﬁg HPREY RS SIHERT 1SWapERe et e+ H1g

Q. The caontamg Beans 3:o(ctlfielgf atoredicticon 39 rdes ar@O@btn@salﬂollows to
gener ati C n 32 eneratin thec ol.in
nozzl es 3@0}55 I%d?sc%ar gi h %Oi(;oogfl ng%a Pgte}he?cacf ];d“?‘gﬁ I?Egaens

cooliMg air generation sectl on 32 and a conduit |line 34 connecting

the coolipghsdy genenalign3ecti R 32 M thd he, plyf |m%‘}17-52|§5ha{353 a %an
[ 0056] The cooling_air_ generation section 32 is arra
section 31 for blowing ({(discharging) coollng air Gl to the

sheet shaped materizal Q2. The cooling means 3 (the fan
section 31) has a cooling air generation section 32 for
15 generating the c¢ooling air G1, plural nozzles 33 for
discharging the cooling air Gl generated in the cooling air
generation section 32 and a conduit line 34 connecting the

cooling air generation section 32 with the plural nozzles 33.

20 [0056] The cooling air generation section 32 is arranged
at an outside of the chamber 4. The cooling air generation
section 32 is a device which cools a high-pressure gas GO
injected therein to thereby generate the cooling gas Gl from
the high-pressure gas GO. A configuration to cool the high-

2d pressure gas GO is not particulariy limited to a specific
configuration, but it is possible to use a configuration to
cool the high-pressure gas GO by a coolant such as liquid
nitrogen. Further, as the other configuration to cool the
high-pressure gas GO0, it is possible to use a heat pump type

30 refrigerator. The heat pump type refrigerator is not limited
to a specific type, but examples of the heat pump type
refrigerater include a vapor compression type refrigerator,
an absorption type refrigerator, an adsorption type
refrigerator, a Stirling type refrigerator, a chemical

35 reaction type refrigerator and a semiconductor refrigerator.

[0057] The high-pressure gas GO 1s not particularly

limited to a specific gas. Examples of the high-pressure gas



at an outside of the chanber 4. The cooling air generation section 32
is a device which cools a high-pressure gas GO injected therein to

t hereby generate the cooling gas Gl fr the high-pressure gas GO A
configuration to cool the high- 25 pressure gas GO is not
particularly limted to a specific configuration, but it is possible
to use aie@nfucgur atiirgn texngol tdeohigh- pressuleagasvé0 Pysa geehanks
such as Irqyld nitraogen. Further 3 tqi ot er conflggratrop fooL
the hi ghlPrés¥ile gas Eo 2i ¢ -FEPRIESI Bie T %E% athe ?%% ©
refriger atser aithesheake pdgbmpypesmebrggeraﬂor i S not Irnlted to a
specific type, but exanples of the heat punp type refrigerator
include a vapor conpression type refrigerator, an absorption type
refrigerd08b8lan adsﬁh@tE@WrﬁQpém?%ﬁlﬁﬁeﬁét@wﬁiaI§§@¢¢¢¥EFlypérraﬂg@d

refrigeratony, an%h@@ eal 32 keagbken st ¥ypenkethigehaterialdddrection A
senlconductor refrigerator 19 include air, carbon dioxi de and
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Fig. 2). Her ei nbelow, since structures ural nozz
are substantli &Fl yepdesentar iv6l¥adrs6thbEd- one of the nozzles 33 will
be representatively described. [0059] The nozzle 33 is constituted of

a conduit is 15 ran ed.su t.hat an apenin one end, of the,
Conduit 18089116 {helhbaBrEEt Bes g G e 6T (P BRTT Daaidnds
openilhg akrahgedoaduhttsatvas aseamnguetebnpoehQSBf whichodidsthargess
Lhe cool £a0 Al Souelll s dmkesyLi massib @ in dbschigesLhe 200!l N

air GL to the sheet sha ‘material rom an upper Si ereo
when the0@!@@@@@3rfafpe’élhﬁatcémdallthZS%‘S%%saﬁhraGUgthuthétI owart side ghich

the nozzb@s%%arEerst hete &bBtenthe:p! ugal n@%&'seﬁnéa]@e@r@trw.@&tﬂlveﬁl Yo
arranged along the conveying direction A of the sheet shaped materi al

@, the SR&&L §H§pé’r5‘en§t°é>rlrléllg &5 é31co§ﬁ ddtecreh %%%P%%oﬁﬂﬁﬁ‘@réﬁla@?
Gl daoi ngrbi‘ﬂLEaslhe@ipeS:h&ﬂQda raierdad Qerbeing siodweyelapddi satakesli p2

possi bl e_t reIr aprdl cogl ;the_s et sha eri
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nore preferably set I™n range of -20 he tenperature o

t he cool th§ dliesd r%a%%@ ﬁ?teélal 0 nae%Ehéenrﬁcﬁﬁrichﬂaﬂrr‘@vma@@lém
the bj ghapressiur&ugasy CohpersndetUnéhia®dd t nfeewhen RESShéhd h&@ﬂgbyébe

cool ant 2oy uatedy an adig vent of 8 76t L, Levmerature of ChE .

refriger
shaped material QZ appropriately.

[0060] Further, a temperature of the cooling air G1

30 discharged from the nozzle 33 is not particularly limited to
a specific wvalue, but is preferably set in the range of -40
to 0°C, and more preferably set in the range of -20 to -30°C.
The tempereture of the cocling air Gl is set by, e.g., a
method in which a flow rate of the high-pressure gas G0 per

35 unit of time when passing through the ccoolant is adjusted, an
adjustment of a setting temperature of the refrigerator and
so forth.



[ 0061] Further, a humdity of the cooling air Gl discharged fromthe
nozzle 33 is not particularly limted to a specific value, but is
preferably set equal to or less than 1Q % and nore preferably in the
range of 0 to 5 % This 5 nmakes it possible to cool the sheet shaped
material Q2 under a condition bel ow dew point to thereby prevent dew

condensat ifooelpr ned omutdiesisheed shapediogt epiral \fh% h%mmj didyrofgy
denum di { HeSEIBRIAgeRFors SBroTRagd S 3 NS GBYl 176 B 1o i henbiai o £
section 32 spethéicthelheghbpt essupeefasakdD; passesqgtisit oughot htess than
dehum di f i gati on. ag or, providi.n ehupi di fi catiqn

devi ce su%ﬁ as %?@eﬁg%ftﬁngﬁgg%%%Sfn%gnggﬁsq§%m%%[gg%%]ﬂﬂ?t er,” a This
pressur e BikehelEosbERghakEr tGl oalven thite todt mhanad @atisr ik char geder

fromthe Rozzle 33 iics NAe PRSI gulyar Iyl ted tena 8peci ‘éirce\}@"lﬂje’dew

but is preferably set equal to or higher than 0.2 MPa, "and nore

pref er abl FOREENFATLAR faigeofon. Fheo dhechpahapss praketial oR2the The

cooling 2Ruaidi€} bs $8k Rpolang .aix net hod kacwhkohea gl ve ndthod in

provided with the,cooling_air generation, section 3& an b%/ ad{;i;St' n%
BF oW ratey ofF

openi ng af l%?o%iﬂ%h%%h%gf%%%t ?1 e BESVRI V8 PROBresdur §
t he hilgh-peessat togase GO passt ngot hinaugbh¢ heiyhtveessuad) gss edd 25sses

[ 0063] Acc ing. t hey 500 § gurat j.on., of c i ng a . a
t he cooliﬁ%g%%%%igf%n(%s set %%%%ﬁggggvgégﬁﬁngLégtm%ﬁgggd&%%¥éwf%ﬁ& a
Q@ is rel fapRgEbbi eyt hent Hevapeveuebokisngtvate Wit stirmkesoiing means
possible to efficiently cool the 30 sheet shaped material 2 of which
tenperature just before being cooled is in the range of 40 to 50C.
Therefore, before the sheet shaped material @ is transferred to the
pul verd zaf b @62 pr ocesFurtthdrs paspirklseure refi abky Wl irapi diy G1 when

t ransfor e . ened .sheet shape teri.al into the 35 r dened
sheet shg%%% ﬁ%gg%ﬁglqﬁélq%% %Qrg%% ?rgﬁg ﬁ%&%%ﬂggasﬂgéfﬁghgée&s not
mat eri al @@rehpuberbasilipisad rtel imbsyepuf Ver vzédei nltute is preferably

pul veri zald On.process. or16:iLARSAIRYL Ren vENce ddhesheel - Shapsathy set
naterlaI:5$ gﬁg range of 0.3 to 0.5 MPa. The pressure of the cecoling
20 air Gl is set by, e.g., a method in which a valve is provided
with the cooling air generation section 32 and by adjusting
opening and closing condition of tThe valve, a pressure (flow
rate) of the high-pressure gas GO0 passing through the valve
is adjusted.
25
[0063] According to the configuration of the ccoling
apparatus 1 and the cooling condition as set forth above, the
sheet shaped material Q2 is reliably cooled at the above
cooling rate. This makes it possible toc efficiently cool the
30  sheet shaped material Q2 of which temperature just before
being cooled is in the range of 40 to 50°C. Therefore,
before the sheet shaped material Q2 is transferred to the
pulverization process, it is possible to reliably and rapidly
transform the softened sheet shaped material Q2 into the
35 hardened sheet shaped material Q2. As a result, the hardened
sheet shaped material Q2 can be easily and reliably

pulverized in the pulverization process.



be efficiently cooled, that is, can be cooled in a short time in the
cooling apparatus 1, it is possible to prevent the belt 23 from being
excessively lengthened to sufficiently contact the sheet shaped
material Q2 with the cooling air A. This nakes it possible for the
cooling apparatus 1 to be mniaturized. [0065] Further, a thickness of

the sheetjopmaned mat eni-ghe0 @nks m@em@év @ﬁugbdt Pna@le 4iQSS @i\aaaﬁ

mm and nore efera e range of 0. Thi s makes
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@. Thi nakes it "possi Fecool
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apparatus 1. % shown 1n Fig. 2, the chanber can contain both
t he sheeftigHa @&lﬁﬁﬁerlal Q@ and the belt 23 therein while the sheet
shaped material @ is conveyed by the belt 25 23. Further t he

hanmb i nl et t 41 which th h t
@1 ntdRed andtRERRE o0 FBIT<AS%Fr B WRFCRECRE CHABPOSRapEq !
matedbal O is dosefergely Fumasheet shapedcsmt ¢heal &2 roe) ngmd more

conveyed i uc inntz0 e €£h er
i nlet F?%I%Q% gl i)gcoo%3 QEE ghéﬁghgn%erEQ 3 @ﬁg cogPln Teans ét
and t hen P@|S§éﬁ?éﬁgéd> IR t ﬂéfémeatl@oﬁpoﬂfz tT{GOOSGBEJESi n@léagego@autﬁglal

at nosphege g?t@h@e@ogxlBGea@gg&b@gsngans 3 is maintained in the
chanber 4, if is 35 possible'to efficiently cool the sheet shaped

material 2. Further, this makes it possible to prevent a foreign
substiance obeaM bei ngm'roﬂedrmm@, t her sheet psbapedetmtietdal t§& molding

device 200 has a function to cool the sheet shaped material

Q2. This makes it possible to preccol the sheet shaped

material QZ before being cooled by the cooling apparatus 1 to

thereby more efficiently cool the sheet shaped material Q2 by
20 the ccoling apparatus 1.

[0067] As shown in Fig. 2, the chamber 4 can contain
both the sheet shaped material Q2 and the belt 23 therein
while the sheet shaped material Q2 is conveyed by the belt
25 23. Further, the chamber 4 has an inlet port 41 from which
the sheet shaped materizl Q2 is introduced and an ocutlet port
42 from which the sheet shaped material Q2 is discharged.
The sheet shaped material Q2 being conveyed by the belt 23 is
introduced into the chamber 4 wvia the inlet port 41, and
30 cooled in the chamber 4 by the cooling means 3., and then

discharged from the cutlet port 42.

[0068] Since a cooling atmosphere obtained by the
cooling means 3 1s maintained 1in the chamber 4, it 1is
35 possible to efficiently cool the sheet shaped material 0Q2.
Further, this makes it possible to prevent a foreign

substance from being mixed into the sheet shaped material Q2.



17 [0069] Wal | portions 43 of the chanber 4 are preferably covered
with a thermal insulating material or has the thermal insulating

mat eri al enbedded therein. 5 [0070]<Se§9nd enbodi nment > Fig. 4
is partial cross section view show ng cool i ng appar at us accordi ng
to a second enbodi ment of the present invention. 10

[ 0071] Her ¢pabel ow, t hex Secentk esbodi PEBE @het R aG@eld Ny appasat Bsr andy

the cooling nethod.w ||l be described. by. pl aci enphasi s_on_t he

b0 nt s i FRERTRG P b helriTer bROGHT Ry TGP ERe Laori oS appr HEnal
and the coobuhgtieghodieniah ¢hecdane nhéteis. omtted from
description. 15 [0072] The cooling apparatus and the cooling nmethod

according to the second enbodi nent are the sane as the cooling
appar at usL8&Rd01 he codlSarprfetdiPHetsdi ng to the first embodi ment,

except the configyragi 0g EBIEQQlC@Qb%@gS%th%%n%dew showhE ol E081 ing
means 3A shown in Fig. 4 has plural nozzles 33 each arranged so as to
be inclinddPEbRard & ah? sifdeSF Ot he SEHRNFEVERG dPF eSiforP RESEHME
this configusation, the cooling air O is discharged fromthe
opposite side with 25 respect to the conveying direction A Nanely, a
flow direction of the cooling air G is a counter flow.

[ 007310AccoP@ihh t o t heersegdred cenvbodiarerrcofd tdebpiesent dhvemt i ompling

the COO'iQQpQPQ@ﬁQt9§d1tﬁésc@@lf98|&QQh@&f&fifnﬁg described by placing
emphasis on the points differing from the first embodiment of
the cooling apparatus and the cooling method, with the same
matters omitted from descripticn.
15
[0072] The cooling apparatus and the cooling method
according to the second embodiment are the same as the
cooling apparatus and the cooling method according to the
first embodiment, except the configuration of the cooling
20 means.
A coecling means 3A shown in Fig. 4 has plural nozzles
33 each arranged so as to be inclined toward a downstream
side of the conveying direction A. In this configuration,
the cooling air Gl is discharged from the opposite side with
25 respect to the conveying direction A. Namely, a flow

directicon of the cooling air Gl is a counter flow.

[0073] According to the second embodiment of the present
invention, the cooling apparatus 1 has an cooling efficiency
30  equivalent to or more than that of the first embodiment in
which the cooling air Gl is discharged to the sheet shaped

material Q2 from the vertically upper side thereof.

[0074] <Third embodiment>
35 Fig. 5 1s a partial crcss section view showing a
cooling apparatus according to a third embodiment of the

present invention.



30 equivalent to or nore than that of the first enbodi nent in which
the cooling air O is discharged to the sheet shaped material @ from
the vertically upper side thereof. [0 z§]<Third enbodi ment > 35Fig. 5
is a partial cross section view show ng a cool i ng apparatus according
to a third enbodi nent of the present invention. 18

[ 0075] Hergiowsgl ow, therébhbdlenpodhaenthiol tdiecnoldmg @ppanat USOMhb

be d bed b hasi its dif

irst and oedgid entod Renre oor PR BSoPAG BipaPRPGS Ana™t RE=cBo! Ph
net hod, witfiferhegsafecs maheer §iostt tadl f romates crenptdddmer{t@076 Thehe
cool i ng RRAY %b“sa ggrébﬁsco é”gjﬁFtE891§ﬁ orgdipg, ko thedhihd sape

enbodi nent are "t he sane as the coo appa atus and’ t he cooli ng
met hod aé@éﬁ@ﬁﬁgoﬂétﬁﬁérﬁﬂp§td§§céﬁﬁéépﬁent except the conflguration
of the cooling neans. A cooling neans 3B shown in Fig. 5 is
configured to dlschar e the cooling air Gl to the sheet shaped
mat er i al é§ﬁ¥%on1botﬂ Si e Y e APPHA B HbaTS, ﬁﬁ% C@BﬁﬂggurQFFBﬁd
of the caeldongimeans 3Bewthlirbeectbscimbed. ats [AQ7¢hiha tbetheokboying
means 3B, a re%entlon unit 35 cqﬂnunlca%hn% mgégo£g§ncoqgln% alrf.

g irst

d. th
gener ati OIEI3 sectl on @5 € LooLing e
10 embodiment, except the configuration of the cooling means.

A cooling means 3B shown in Fig. 5 is configured to
discharge the cooling air Gl to the sheet shaped material Q2
from both sides thereof. Hereinbelow, this configuration of
the cooling means 3B will be described.

15
[0077] In the c¢ocling means 3B, a retention unit 35
communicating with the ccoling air generation section 32 is
provided at the opposite side of the nozzles 33 through the
belt 23 in addition to the plural nozzles 33. The retention
20 unit 35 1is configured to once store the cooling air Gl from

the cooling air generation section 32 therein.

[0078] The retention unit 35 is formed into a box shape
and an upper side thereof is constituted of, e.g., a packing
25 351 made of an elastic material. The packing 351 is formed
into a plate shape and many through holes 352 which pass
through the packing 351 in a thickness direction thereof are
formed therein. Further, the packing 351 contacts an inner
surface 234 of the belt 23.
30
[0079] On the other hand, many through holes 235 which
pass through the belt 23 in a thickness direction thereof are
formed therein. A size of each o¢f the through holes 235 of
the belt 23 is larger thanr that of each of the through holes
35 352 of the packing 351.

[0080] When the belt 23 1is driven and a specified
through hole 235 of the belt 23 communicates any one of the



provi ded at the opposite side of the nozzles 33 through the belt 23
in addition to the plural nozzles 33. The retention 20 unit 35 is
configured to once store the cooling ai,r, GL fromthe cooling air
generation section 32 therein. [0078]T&g retention unit 35 is forned
into a box shape and an upper side thereof is constituted of, e.g., a
packi ng 2bh3bilghadelet amlelastite npderiad . 3The pRekicdg138Y =S A arimeds

into a plate_shape.and many through.hal 352 ich p t hr,ough the
packi ng Sgis?ﬁa 8?ﬂi ERQSE%SiFéﬁfggﬁegh3%€6wgaﬁg“ﬁé?ﬁgﬁftréi%ﬁrﬁooihng
Furt her, ¢he @dckihgcBbigednttactes @re i apecifiueflach:234ofheohe BEISt can
23. 30 [O e @y%% .Qygh ~hol 35 ic S ..
t hr ough tﬁég%g?%ﬁ%3 %ﬁgﬁ{thlc ﬁggzﬂﬁf%gggﬁbn Ehe?gg aFggfo?%ggél side
there%h. mhereoef of dagihef t hes t BEGugiP1idt eab238, ofthchechel in@3ails G1

| arger thanséhatged each ofnthedAvieughsholes, 35,352 e t BeeRACKiN g
351. 19 through ho e%ESSZ of the packing 351, the cooling air Gl is
s

di schar g f¢ohit h NP fERRY R dtight $ol €2%5°L The cool i ng gas Gl

di scharged fromthe specified through hole 235 can cool the sheet
shaped na i @ fromthe |lower side _5.thereof...Further, .as set
forth abo @}r’éﬁne coolg}cr?é)ralll}“‘gG\i\éeodiéé%a}:géﬁgf reglﬁfjfjﬁg‘eﬁ z?lfest%f% Rereent
cool lthe sheetrtstrapedtnaterpabs@lér dmrt e oppéercsi derdshepBofthe sheet
[ 0081] According t9rLhe,thpkd odi the,present. 1Q ] t4

it is possi%%eefor a q%ntgcthggghq% g%%9£%é€;a£ a%gdkﬁa?§$?§ﬁpékﬂg““
with the ERRIFhYy &PCaGLing detdhecrarded tHeiebiebiai nFgthiegh since
coo: i ggf effié gisﬁr@f; E%@Hﬁ@ir,m?i:@fﬁ?ay,heig.?h%bl %mt e ”@E%{n‘ abofR '§ic%es
cool e rom bot h si.des.thereof, i_s possible to prevent warpage .0
the sheet 1%% be&%mfﬁri%qsﬁﬁo#? o%%ePﬁSV?BFnE‘H”ERﬁC«?%goﬁhetgﬁol?h@“
of the shestpshapetemabériC®l fPom ThesngakKesmad phssibl ethe poedemty of
cl oggi ng m_hei_ng t .cqnt acti ng.,t:he shap i

G2 ot T neoere A SRkt 0F Ot JHEEE SEDEHsTEREE 3o
Q. prevent clogging from being generated by contacting the sheet

shaped material Q2 with the nozzle 33 during the cooling of
the sheet shaped material Q2.

20
[C082] <Fourth embodiment>
Fig. 6 1is a partial cross section view showing a
cooling apparatus according to a fourth embodiment of the
present invention.
25

[0083] Hereinbelow, the fourth embodiment of the cooling
apparatus and the cooling method will be described by placing
emphasis on the points differing from the first, second and
third embodiments of the cooling apparatus and the cooling

30 method, with the same matters omitted from description.

[0084] The cooling apparatus and the coocling method

according to the fourth embodiment are the same as the

cooling apparatus and the cooling method according to the

35 first embodiment, except the configuration of the cooling
means.

A cooling means 3C shown in Fig. 6 has nozzles 33a and

nozzles 33b for discharging the c¢ooling air G2 and the



20 [ 0082] <Fourt h enbodi nent > Fig. 6 is a partial cross section
vi ew showi ng a cooling apparatus according to a fourth enbodi nent of
the present invention. 25 [0083] Herei | ow, the fourth enbodi nment of
t he cooling apparatus and the cooling thod will be described by

pl aci ng enphasis on the points differing fromthe first, second and
third enmbediineat siief dhe-canddigrappar mnes éf@t@wléﬂgtﬁg aBbhOdHg

Bppar at w8 and 2 R CHOVNG. rerRbd R COTeA 1 (05 e 1 our L Bhbott Hanthe

are the sampeasttite odokhrgcappangt asrafd tihechbeebedgfmemhbde nozzles

accordi ngsto the 3%>Ia‘n[p51t e”@?éj(g&{%%er% £t %h%JPEO’Hdog_‘irn%I £n o, the
cool i ng neans. 70 €66 |nd arr spec |vePy. e tenperature o
t he cool ised dor b&2 Migerardeh fiiom teereinydes 3Bathe dbeierenaifrom

the tenperaty;g afadde cookisng aldi 33 discharged.f ram R%ZI 85 the
33b. For exanple, .the tenperature of the cooling air is 5 set to

be h|gheFOPﬁaﬁgtﬁért@%péPaFnﬁeraFgﬁh@fc08P|ﬁa dif &3d Fhet hp@pgaagure

it is p](c)&il bl:ﬁet gccz:seléh@e i eAperAat ure Q—J‘hfet hﬁ:ae@@ : RE aFu0&Rtbn mﬁ c,

range or - and t rrperature of the copll . Ln.the

range of efﬁeF lv?é& regﬁg e&élyonﬁur?%%Tbeﬁnégcﬁgﬁbepa&ggg%nlng &

nainﬂ@incnglang0a¢mobphgratanphaee opt ahaedobyihbeatoobingndi an@her

and anot Qﬁ% Bgémrg gﬁ}'a%%'&' ng 8089 ﬁé”%tﬁ%@%ﬁ%&@ eolé)@éladé‘c?dby
ool n e a .

by the ¢ air provirded In e coo ar at us
15[ 0085] FRet m0§lé@@f iagiur 3@3 o2yt he §Pfé’€tld§ﬁ1a[§é’d the e?p@ling apparatus

1.

15 [0085] In this configuration, the sheet shaped material
02 is gradually cooled during the sheet shaped material Q2
being conveyed. This makes it possible tc prevent the sheet
shaped material Q2 from being drastically cocled. As a
result, an involuntary deterioration of the sheet shaped

20 material Q2 can be prevented. Further, this makes it
possible to prevent <clegging from being generated Dby
contacting the sheet shaped material Q2 with the nczzle 33
during the c¢ooling o¢f the sheet shaped material Q2.
Generally, the cooling effect 1is affected to a temperature

25 difference between a substance being cooled and a coolant.
Therefore, in this configuration, since the sheet shaped
material Q2 1is cooled under appropriate low temperature

condition, there is noc loss of energy efficiency.

30 [0086] While the descriptions are given to the cooling
apparatus according to the present invention shown 1in the
drawings, the present invention is not limited thereto. Each
component constituting the cooling apparatus may  be
substituted for an arbitrary component having the same

35 function as it. Further, arbitrary structures alsc may be
added thereto.

[0087] Further, the cooling apparatus of the present



@ is gradually cooled during the sheet shaped material  being
conveyed. This nmakes it possible to prevent the sheet shaped materi al
@@ frombeing drastically cooled. As a.result, an involuntary
deterioration of the sheet shaped 20 mgtleri al @ can be prevented.
Further, this nakes it possible to prevent clogging from being

gengr at edilb%@ﬁ@ﬂbllachha’ggftﬁ&aﬁ &bﬁet E?ﬁp@&n}ﬂﬁﬁﬁﬁ@ah:lv@ \Wirt hmbhaél :’l@ZZHﬁhe
33 during_the cooling of the s t aped materia ) ner ,_ the
cool i ng eﬁ}%yfr?gyarﬁg&%&ﬁe@ a?f%ﬁ%‘éFg?ﬁrelrESOaleff eﬁgg beé‘?ak?/%%]ﬁ“%{qts
subst anceddecngbedokiedvand a cool ant. Therefore, in this
configuration, since the sheet shaped material Q@ is cool ed under
appropriate |l ow tenperature condition, there is no | oss of energy

ef fi citenc{00891 [ 0086 Ihethevldeserilpei bAstapé gihrerradw it averod Fags

appar at us;8e6ed thdg 0 the pFeset i nveRkQBshown ddydihe AW BES, che
the present jnvention is not |limted thereto. Each conponent

consti t ut T EReCLod9Ny &Fdar GiGs MayShe ‘Sl i tlerégrFgstanlaver) is
ar bi t r ar yceogponerdd ha¥i nthd heosasea Bbi & unetic@nsas duch FHEL Rer ,elastic
arbitrary_structures, al so_nmay,. be added thereto. 1 invention may
made by SBRSTMIA 8L 0P CRBEECof UHE CAPBI crart st IR R Lo R TERR o1 eaphe
in ond ofb¢he wapodiemarntrss dggorddbedt aboweng8c0088}dur 4heér whwhel @ft hehe
belt of tjhe,copling;apparatu or o t . present invention is
constituted of the&farﬁpﬁat eds%%géi andﬂtg%e&%%%% ayer (outernost
layer) is constituted of the nonmetallic material such as an elastic
materi al , [¢¢@o pr esenteu AR, I OfhiBe Nehel idBd1Gh(t hEELLD. oFhe k0 hediing
may be constltuged of a alngle | ayer and whol e of the belt is nmade of
the nonmet@HTTCWat BFFF9L{9088] Fult HeTSS T | &PV RBELBBI PR Phfral
t he cliool imgzzlappatiad upraseotdingehaivhe ipr esentl innvesd | oife baiso t heonly
plural 15 t j tian is . limted thereto. Only
one nozzl%ﬁlé)ngé%zl%r% Q:geeeasﬁfpn&f%&ey%glo i{r.lhgé n%‘%%%rlq | AL

APPLI CABI LI TY [0090]Wth the present invention, it is possible to 20

ef fici entinpsoTAhensStdnEopesi tion of which tenperature is in the
range of 40 10 50C Therefore, in the case where the resin

conposi ti P ch i sVddft FRSt F§SHYe oFVADLEON50C T s it Bessible to
pul vexi zest; fididst possbbl ethe reidiabl yompdsiapbdl ¥t ransfor fedher softe
o511 Sorppsy{) . PG, NEchad ;20 a5l n SomesLLon By S0l Lpere
pul veri zethe Aseaineswpostiie drarvh¥@si nsceampdsi tnonheandreyeasi| ¥ Danth
reliably Wd’eﬁ_iszef.do i Ret %l%f’lezrédz,at Egntj}%Oﬁ(S%%ible to reliably and

30[ 0091] Furt her,w t ht hepresenti nvention,t
rapidly transform the soft resin composition into the hard

20 resin composition by cceling it using the cooling apparatus
before the resin composition is pulverized. As a result, the
hard resin coeomposition can be easily and reliably pulverized

in the pulverization process.

30 [0091] Further, with the present invention, the
conveying means has the belt conveying the resin composition
on which the resin composition is placed and at least a
surface of the belt 1is constituted of the nonmetallic
material. In this configuration, even if fragments of the
35 surface of the belt are produced by f{friction between the
resin material and the surface of the belt during the resin
composition being conveyed, the fragments of the surface are

obviously constituted of the nonmetallic mnmaterial. In



conveyi ng neans has the belt conveying the resin conmposition on which
the resin conposition is placed and at | east a surface of the belt is
constituted of the nonnetallic materi In this configuration, even
if fragnents of the 35 surface of the |t are produced by friction
between the resin material and the surface of the belt during the

resin corpeesirasen Q@iﬁgc@@@VQMedhlbhethéagﬁambSb@ﬂttEQ synkaceuar8 of
I as

bvi I tituted of th | I t
A R R LR It e L
pul veri zéetwetal S rar ergsoducedpbyithenf andt itbe betMeedtuthey resenresin
composi tian 819 cihe helin fAurhnde the, el cammosiUonhelng convayeds
the pul verized netals are m Xxed to resin conposition

has net y@ﬂobeéﬁuéufﬁﬁ@#@ntI@Omﬂﬁﬂxﬁ#Qﬂuj W@lph a lsuf t enbAg stedt e, been

Fb“EVer1s%QQQQQ%ﬁgl§0ckhﬁdHE§§Ht 1IsNVENT & ORe ftle i POSEI A € t Qowever,
prevent the pulverized netals from being mxed into the resin

conp05|t@&ﬁ°rﬁﬁn§d&PtFBﬁ PEFERNIET 1PNBOEL 8 ment s Tar BORP %84S 1601 REBVERE
resin compesi budRrertihedr esknacenp@sbhi obchag Sﬁ&kéBaCEQEM ptn@ertegsn

because the fragnent Qs%ltuted of th ﬁ ngt c. nmateri d
For the reasons -stated ébo%g he pr &sent i vg t ﬁag?enﬁ&u§FF?aW%§e

appl i¢ableto 23hdhatressirc| atomgebsistionl. Aloool ragiapparapoasition has
conpri si g+ lsfactgr& ?ﬁ%@@%@ib@gb%%ﬁgemhghfgg }c{}gyﬁis aE@SansﬁL ted

COHpOSItIOh sheet ape _al on Irection par a
a surfac@fofththe ghetakhikpedaFesial conposi tihen; refPns stat%ﬁc@BPVﬁg

means whiceh geeksnthenkeskhoaORBOShLEArbEING sppYeyediby the

conveyi ng neans, wherein a tenperature of the resin
conposition just 10 before being cooled by the cooling neans is in
the range of 40 to 60C, and wherein the cooling neans has a

cooling ability to cool the resin conposition such that a cooling
rate of the resin conposition is in the range of 0.2 to 5C mn. 15

2. The cooling apparatus as clainmed in claim1l, wherein the cooling
means has a fan section having at |east one outlet port which

di scharges cooling air of which tenperature is in the range of -40 to
OC to the resin conposition being 20 conveyed. 3. The cooling
apparatus as clainmed in claim2, wherein a humdity of the cooling
air is equal to or less than 10%



25 4. The cooling apparatus as clainmed in claim2, wherein when the
cooling air is discharged fromthe outlet port, a pressure of the
cooling air is equal to or higher than.0,2 MPa. 30 5. The cooling
apparatus as clainmed in claim?2, wherei'm the at | east one outlet port
include has a plurality of outlet ports and the plurality of outlet
ports are Wwhavi ded-BhORgd ai€onveying direction of the resin
conposition. 35 6. The coolTng apparatus as clained in claim 2,
wherein each outlet port discharges the cooling air to the resin
conpositibn fromam Upperagpdeatbereoipriginghe cool i ng apparatus as
C!a'HEd I n Clahg'%bnwg i%bn ﬁ?&QsOthﬁﬁlpegbvgggcn§rQgﬁikhecgﬁﬁg%{%ﬁon
air to the resin conposition froman opposite side w th respe 0
t he conveyPhgedi Ledo on Bheehe shegion 2 sit idred: 1@ Fheatbeling a
appar at Uss@srgéal BEAchd §hab M 2 ¥08r 8L 81 & Neo OOl i P MBaNS] 1 S |
configured to discharge the cooling air to the resin conposition from
the both sides §hHe?@b¥19 FEIF THEHOBI Ty Rppaf af B3l AsCHRY Hsel ¢ Peing
claim 2, wpberevadtbe tiool ¢agverang msagonfigured to gradually reduce
the tenperature of the cooling air. _10.. The cool ing apparatus as
claimed in claith feﬂﬁe?ei%quef%éuﬁ%n§3§iEgen€§ﬁ§”ﬁa§%§pﬁgFE18p just
pul | eis apedmgedbsongs cbolbd $pyadetk aparlting one@ashiet her tdrd @i tof
wr apped ajgupgd é@ecﬁaéﬁdOf pul | eys, on which the resin conposition is
pl aced, conveying the resin conposition by rotation of each of the
pul | eys, and 20vHer®Rih Hie |eeating sigdaed @ & eodking | abEbhsY | tuteeol
of a nonnetal kksiAakembakitidd. slhe aarli g apparalusads Jridmd idkin
claim 10, wherein, the belt is constit&%e@ gf a %@nlnated body and an
outer 25 TAPRPSHOL?Ei bhetl atPanr Hidertbst - 5ilde dFC4™Me 1 ani nat ed body
is constituted of a nonnetallic material. 12. The cooling apparatus
as claimed in clal mdy) fHEt NGNS S109.3.8RREPS CORLERNN9 MRt fein
the resin conposition

the cooling means has a fan section having at least one

outlet port which discharges cooling air of which temperature
is in the range of -40 to 0°C to the resin composition being

20  conveyed.

3. The cooling apparatus as claimed in claim 2, wherein a

humidity of the cooling air is egual to or less than 10%.

25 4. The cooling apparatus as claimed in claim 2, wherein
when the cooling air is discharged from the outlet port, a
pressure of the cooling air is equal to or higher than 0.2
MPa.

30 5. The cooling apparatus as claimed in claim 2, wherein
the at least one outlet port include has a plurality of
outlet ports and the plurality of outlet ports are provided

along a conveying direction of the resin composition.

35 6. The cooling apparatus as claimed in claim 2, wherein
each outlet port discharges the cooling air to the resin

composition from an upper side thereof.



30 and the belt therein and maintaining a cooling atnosphere obtained
by the cooling neans while the resin conposition is conveyed by the
belt. 13. The cooling apparatus as cI éned inclaiml, wherein 35
the resin conposition is nolded into & sheet shape by kneadi ng the
resin conposition by a kneading apparatus and then pressurizing the

kneaded resin ¢pAPRSIdIiioR b@é Meeit gs Pakl Ofaim@ld efs, caRdm 25 wherein
wherein the COO|I£§ Eparat i S OVId d at a downstream side of the
pair of FEFPerS t o™ whPOR t e KMk Sorefettidedirestn the resin

conposi t icompics idi.seharfged. 5n14oﬁbes¢oellEgdappaﬁahUSraSpetalnEd i hhe

claim1l, rei.n.a .thi 1ess _of e n nis equal to or
| ess than%g%ﬁﬁhgg d&g?gﬁﬁgﬁc8gth§ 5%%§ba éggggﬁéﬁgﬁned inclaiml,
wherebn 10 the resin conposition is used as a nolding portion

consti t ugi ng a@h@“%@bﬂ%ﬁg( é%u@nagccg%ﬁﬁ%ﬂﬁ 1n1@lalmCQ9|'QHere1n
met hod for cooling a resin conp05|t|on nol'ded into a shéet shape

whi | e cohP8yicRGltRE FESING cohpoditiBirers & orsehaf $ectroncpat any eplr

to a surtacenef rkBenshegboshaped FesmNtEeNPESht k@Aes thereoWherein a
tenperature of the resin conposition just before being cooled by the
cooling nethod is in the range of 40 to 60C, and 20wherein the resin
conpd&i t Pon i sToeoledlsmgh dh@ rat coobbng radimedfithelreési 2, wherein

conposi tiga is.pnifhe fange qfs 0pgnkQqatll "o gradually reduce the

temperature of the cooling air.

10. The cooling apparatus as claimed in claim 1, wherein
15 the conveying means has a pair of pulleys arranged so as to
be spaced apart from each other and a belt wrapped around the
pair of pulleys, on which the resin composition 1is placed,
conveying the resin composition by rotation of each of the
pulleys, and
20 wherein at least a surface of the belt is constituted

of a nonmetallic material.

11. The cooling apparatus as claimed in claim 10, wherein
the belt is constituted of a laminated body and an outer
26 layer positiconed at an outermest side of the laminated body

is constituted cof a nonmetallic material.

12. The cooling apparatus as claimed in claim 1, further
comprising a chamber containing both the resin composition
30 and the belt therein and maintaining a cooling atmosphere
obtained by the coocling means while the resin composition 1is

conveyed by the helt.

13. The cooling apparatus as claimed in claim 1, wherein
35 the resin composition 1s molded into &a sheet shape by
kneading the resin composition by a kneading apparatus and
then pressurizing the kneaded resin composition between a

pair of rollers, and
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wherein the cooling apparatus is provided at a
downstream side of the pair of rollers to which the kneaded

and pressurized resin composition is discharged.

14, The cooling apparatus as claimed in claim 1, wherein a
thickness of the resin composition is equal to or less than 5

rEn .

15. The cooling apparatus as claimed in claim 1, wherein
the resin composition 1s used as a molding portion

constituting an outer packaging of an IC package.

l6. A cooling method for cooling a resin composition molded
into a sheet shape while conveying the resin composition
along a direction parallel to a surface of the sheet-shaped
resin composition,

wherein a temperature of the resin composition Jjust
before being cooled by the cooling method is in the range of
40 to 60°C, and

wherein the resin composition is cooled such that a
coceling rate of the resin composition is in the range of 0.2
to 5°C/min.



