DESCRI PTI ON Conductive Porous Material, Resin Mdlding D e Enploying the
Sanme, and Method of Preparing Conductive Porous Material 5 Technical Field
The present invention relates to conductive porous materials, resin nolding
di es conposed of conductive porous material, and nethods of preparing
conductive porous material. 10 Background Art Conventionally, a

sem conduct or chip nounted on a lead frame or a printed circuit board or
the like (hereinafter sinply referred to as a "substrate"”) is sealed with
resin by enploying resin-nolding referred to as transfer nold. In transfer
nmold, a resin nolding die is enployed. 15 For the resin nolding die, porous
material can also be used. The porous material includes a filter |ayer
capabl e of introducing air into t hPESCRIBFI@hausting air fromthe die, as
described in Patent Docunment 1. The filter |layer has an air vent having a
ventil ating opening connected for exanple to a punp. The air vent has a

surface connect ggnduRtide PofcLa Meateial LGIPVRIdiNAD I Bfpldying MaIS4Hat | ng openi ng
comuni cating with 20 the ventilating openi ng. \Wen tf‘qe comuni cati ng

openi ng i s exposed t o ahdl divabddol Brsparingt Gendoctwaiiroat Materiepeni ng prevents the
flowaple resin fromflowng into the ventilating opening and permts the
gas inthe die to flowinto the ventilating opening. Furthernore, the resin
mol di ng di e.g¥&Lh Gs§g@ heater heating the flowable resin, conposed of
thernnsett?%g régF%$ approximately at 180C fo set the flowable resin to 25

provi de set resTie preons ayastivn nelatdshte corducties poroae alaserialie resmomirgudiésor chip
nmounted on the substrate. A conventional resin nolding die enploying the
above descInhegeEahepnducipe posensonateridl and methpdsofinfeparivig| conturiivePRERISS

material.
10 Background Art
Conventionally, a semiconductor chip mounted on a lead frame or a printed
circuit board or the like (hereinafter simply referred to as a "substrate") is sealed with
resin by employing resin-molding referred to as transfer mold. In transfer mold, a resin
molding die is employed.

15 For the resin molding die, porous material can also be used. The porous
material includes a filter layer capable of introducing air into the die or exhausting air
from the die, as described in Patent Document 1. The filter layer has an air vent having
a ventilating opening connected for example to a pump. The air vent has a surface
connected to a surface of the die that has a communicating opening communicating with

20 the ventilating opening. When the communicating opening is exposed to flowable resin
the communicating opening prevents the flowable resin from flowing into the ventilating
opening and permits the gas in the die to flow into the ventilating opening.

Furthermore, the resin molding die overlies a heater heating the flowable resin,
composed of thermosetting resin, approximately at 180°C to set the flowabie resin to

25 provide set resin.  Consequently, the set resin seals the semiconductor chip mounted on
the substrate.

A conventional resin molding die employing the above described conductive

porous material has the following effects:



1 Initially, air or simlar gas in a cavity can be externally exhausted.
This can provide a resin nolded product internally free of air bubbles or
the like. Furthernore, after resin-nolding when a nol ded product is

rel eased fromthe die, gas of high pressure is externally injected into the
cavity. This can elimnate the necessity of enploying an 5 ejecter pinto
rel ease the nol ded product froma nolding surface. Patent Docunent 1:
Japanese Patent Layi ng-Qpen No. 8-192438 (pages 6-10, and Figs. 5, 7 and
10) Disclosure of the Invention Problens to be Sol ved by the Invention 10
The above descri bed conventional techni que, however, has the foll ow ng

di sadvantages: First, there is a problemattributed to the fact that the

fl owabl e resin deitelyteor sgakr ganinai cavitg carobe exntéyalli exbbudtedal sBhiscaonponent
conposed of an. organi c substance. This conponent adheres to_a surface of
the por ous PRMiI% 3 Egsin molded proguctiplemially feeq of ais duaesithe Hke. c FHRAFTRATS ng

opening's i | i res el ) i uces
he. commin’esc g Bogn el Lokl RIS LAPPBm wh of, (B PRARE

mol di ng suif acenslly ialeerd atbithd tawity ThifRiscad vigfihateRe fédesdity dlenpld giignal | y
exhausting the gas and that of injecting air of high pressure into the
cavity to &|e6tr PR 'Rorlaess the melded prodyct freay 2meldinghwiri@eemuni cat i ng opening is

cl ogged. 20 Sec Wods difficult remove £ he.acgretd cl oqqi t he
communi cat i ng (%%geﬁlt ir?&.cm?ﬁlg fa %ﬁﬁg?ﬁeoﬁﬁ?ﬁ@ 8%1%'0@%‘3& 1\29'(\86%2%?5%5?%% %ce. As
such, when ahd Figs. flepdydioyat hi gh tenperature it is deconposed and thus
renmoved. On the other hand, the heater arranged under the resin nolding die
i s provi dedisdosurtef therlpsestiof heating and thus setting the flowable resin

in the cavity approxi §tely at 180C. .In other words, the 25 heater is not
i nt ended t&’%’é‘ﬁ@‘ﬁé?@e okyedbyt dvedarertiote al | owi ng the accretion to

decorppse. 111 sy s hdsbitldonk Shei438 (b1 IRAARNekP, o WRYBUbBhgCCT et on.

disadvantages:

First, there is a problem attributed to the fact that the flowable resin generates
gas containing not only air but also a component composed of an organic substance.
This component adheres to a surface of the porous material, i.e_, the molding surface

15 and the communicating opening's internal wall.  As resin molding proceeds, the
accretion reduces the communicating opening's area in cross section and also impairs the
molding surface's releaseability. This reduces the effect of externally exhausting the
gas and that of injecting air of high pressure into the cavity to eject a molded produbt.
Ultimately, the communicating opening is clogged.

20 Second, it is difficult to remove the accretion clogging the communicating
opening. The accretion is composed of organic substance. As such, when it 1s heated
at high temperature it is decomposed and thus removed. On the other hand, the heater
arranged under the resin molding die is provided for the purpose of heating and thus
setting the flowable resin in the cavity approximately at 180°C. In other words, the |

25 heater is not intended to generate a high temperature allowing the accretion to
decompose. It is thus difficult to use the heater to remove the accretion.  If the heater
is modified to generate a temperature higher than 180°C, the heater is able to heat the

accretion to remove it. However, decomposing the accretion by a heater requires a
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is nodified to generate a tenperature higher than 180C, the heater is able
to heat the accretion to renove it. However, deconposing the accretion by a
heater requires a 2 long period of tinme and the resin nold is inefficiently
produced. Third, the heater is arranged under the die and thus inefficiently
heats and sets the flowable resin in the cavity. Mre specifically, while
the cavity's nolding surface needs to be heated to approximately 180'C, a
significant portion of the heat generated 5 by the heater is consuned to
heat a nenber existing between the heater and the nolding surface. As such,
excessive energy and tinme will be consuned before the nolding surface is
heated to approximately 180' C. Consequently, reduced energy consunption or

ener gy consgig\hetib@nf tiaR andnil wsihendid b igyBdieamdpioigcadesi n mol ded product is
inefficiently produced. 10 The present invention has been nade to address

t he above di sadV&iidatle heatadisiarrangagrindapihgidesand tbonimediciendy peatdard st er i al
preventing,a £0 ni cat.i openi from..bejn I ed. with accretion, and a
met hod of H%eefg"é’ffﬁb ‘gt He ﬂ%tcélp?%ll 59[? eSpﬁFlggaght g/hﬁ%@%%ayl(%s ?Pgd?)n% %fipl ates a
resin ol dippdgisdb 8e hBabd EARHREOMBMS, FIIRLTY sigRImS At RN of tROHeRRAbigRda resin
nmold nore efficiently even when the conductive porous material” is 15 used.

Means 5f or Bplhe hegter ieecoBswbedtrsheihe npmbseertistigristeedntbe beatenesdrthe eildihg

ope ng- T 0P it H T SR ART B oftanBRa e AGRRer e o
to gas and_l I t he S, .l ve
| ayer provi e randio BpRHARLERIR0N. Lol dibd e Aol CRRIHEAG

recei ving ar exsrgetdnsbragemedndidip @atchitvedidng thbada meldahgedeantist he
conductive |l ayer can be caused to generate heat to deconpose and renove an
accretion #w¥ffigeatlypredusad. wal | of the communicating opening. This ensures

the Cl(brm‘uni cat | e %Peesgxi)tnlg\lfesnti\ég rﬁ}isl ElJe%B in?a [ tcl): %&rggsrt € Bgdveacﬁsahbgntgge%da%ﬁtiti ve
contemplates a conductive porous material preventing a communicating opening from
being clogged with accretion, and a method of preparing the material. The present
invention also contemplates a resin molding die that can achieve energy conservation
and produce a resin mold more efficiently even when the conductive porous material is
15 used.
Means for Solving the Problems
The present conductive porous material includes: a matrix having a sintered
compact of an oxide; a communicating opening formed in the matrix, having a small
diameter and being permeable to gas and impermeable to substance other than gas; and a
20 conductive layer provided on an internal wall of the communicating opening and
receiving a current to generate heat.
In the above arrangement the conductive layer can be caused to generate heat to
decompose and remove an accretion on the internal wall of the communicating opening.
This ensures the communicating opening's ventilation. Furthermore, as the conductive
25 porous material is conductive, the material can be electroerosively processed for higher
precision.
Furthermore in the present conductive porous materiai as described above

desirably the conductive layer contains at least any of carbide, nitride and boride.



25 porous material is conductive, the material can be el ectrocrostively
processed for higher precision. Furthernore in the present conductive
porous nmaterial as described above desirably the conductive |ayer contains
at |l east any of carbide, nitride and boride, - 3 Furthernore in the present
conductive porous material as described above desirably the communicating
opening is forned by a gas generated by a reaction between the oxide and a
di fferent substance and flowing out. In the above arrangenent the conductive
porous material can have conductive 5 openings having a uniform di aneter
that are uniformy distributed throughout the material. Furthernore the
present resin nolding die includes a conductive porous material and has a
cavity, and set Fuahtinowebhd therpeesent condtdteveqgavousymaterigias desteibed amdwvded product .
The resin gpLd' g,die includes: a matrix hﬁying a sintgged conpact of an

oxi de; a 10 F COGCEHRHPRRTIGESS FRrEer by arges gaRerpied 08 a4F3YRAt he resin

nol di ng di %gﬁ%eﬁ@i’(eeoﬁde R ?Efﬁ?f&”55£%°%ﬁ$ﬂ%i#§§§Pi ng, having a snall

di aneter an el ng perne 0 gas and inper e to substance other than
gas; and a condusthe/sbolvayatngenint thedoaductie pbiiue muddrialain have cohéuctive

communi cati ng .opening and receiving a current to generate heat. In the above
ar r angenentPERBSChAYINER M rpchaneientheteart aniforsnly distribsited: thequghputathe 15
accretion irr?até)r[ duced in the comuni cati ng opening the accretion can be
removed from ie communi cati ng openi ng. The opening can thus be prevented

from cl oggi ng. ASrternide¥hd present ee%,inr}n@reingidwin@!iuaeg:@eédduwé ptohOnRReDY
no

conservation and allowing resin to be ded nore efficiently, can be
obt ai ned. Pod hiser eity, dmd setren flowaldanitesings ithe casltdtnprodide aasolded praduet! above

desirably Llj?le c 20 c&g{?u&t (Y L'd&g:yer c.orhtaaj ns ?t Ie %st any fof Sal bide, nitride
and bori de.” "FOFTHEPHBIRF A P BEER YR P HBIPH CRG P & 48 c?i bed above
?ZZ IC [%Lybg?ﬁéng%&%ggﬁtmrﬁ%m R mafid @ B Y r&iDRASIHRNRE 88 BAl LY 2
molding surface with an opening, having a small diameter and being permeable to gas
and impermeable to substance other than gas; and a conductive layer provided on an
internal wall of the communicating opening and receiving a current to generate heat.
In the above arrangement the conductive porous material is used so that if an
15 “accretion is produced in the communicating opening the accretion can be removed from
the communicating opening. The opening can thus be prevented from clogging. Asa
result, a resin molding die contributing to energy conservation and allowing resin to be
molded more efficiently, can be obtained.
Furthermore in the present resin molding die as described above desirably the
20 conductive layer contains at least any of carbide, nitride and boride.
Furthermore in the present resin molding die as described above desirably the
communicating opening is formed by a gas generated by a reaction between the oxide
and a different substance and flowing out.
In the above arrangement the resin molding die containing the conductive porous
25 material can have communicating openings uniformly distributed therein.
Furthermore desirably the present resin molding die as described above further

includes: a current generator passing a current through the conductive porous material

to cause the conductive layer to generate heat; and a controller controlling the current
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and a different substance and flowing out. In the above arrangenent the
resin nolding die containing the conductive porous 25 material can have
comuni cating openings uniformy distributed therein. Furthernore desirably
the present resin nolding die as described above further includes: a
current generator passing a current through the conductive porous nateri al
to cause the conductive |layer to generate heat; and a controller controlling
the current 4 generator to cause the conductive porous material to reach a
tenperature allowing the flowable resin to set or a tenperature allowing a
substance adhering on an internal wall of the conmunicating opening to
evaporate. The above arrangenent allows the resin nolding die itself to emt
heat effi cigenerdtyr to Guiaithelvondmtize phwup maserial toveabloa tavfipepatersallomgngthe
conductive,porqus material is e IoYed.to rePare conductive pEro S

met eri al i ARTERIF g ot P & SRR GvinEck SHpStaacsahering pn & nssiraLall
conmmuni cat | i : 1 et rix, having a small dianeter and

bei ng perngg egeﬁﬁhgg?ﬁﬁagﬁ?ﬁ%@?ﬁ@ﬁ%ﬂg&%o substance other than gas, and a
conduct i ve | ay€Theubove dedngamennallovisethe aésinvabldiggd dik gel€ coamin hestt dffigetpeni ng
and 10 receiving a current to generate heat, The nethod includes the steps
of . miPxi ng t he Fasthermospthepresspsmaihed of arepadnsy canducBeasporanymaterighisbon and

oo on 2t 2 BEESE LTI BB R B SRR LU 1

. 1
si zing the ure e ure d; "an

nol ded, i ncémpatdpaedxidt PeEiEcAngdpefinf fetinleddn M hatie havalgsRiere. I n
the step of firing, a gas generated by a reaction between the oxide and 15 a

di fferent digmsicanaebeingnerneagbletto ghoand intpermenbhruie whsterry hrsihamgasaped &n t he
reaction a_ cun‘yctive sgggiance.§dh%%§®(§3 an inter %{ wall of the
conmmuni cat | ?1'6108 Chehy B8 POET TR iR FRTHAYyENE RFYEEEhove
descriigbed pRERNRE MGLRnE Lo GRAMIR Y ETROMBHD d TRAIE ds fhe it&smm%ﬂgj thed
comuni cati ng openi ng having a uni formdi anmeter and a conductive | ayer
deposi t ed ofide emd & hgbstantce invaldinggdt least artyhoe carbmmani batdnnay aqpessiibhed catiw the
provided in the sanpe stgp, ) . . _ _ ,
provide a muxture; drying the mixture; sizing the mixture dried; molding the mixture
sized; and firing the mixture molded, in a vacuumed atmosphere or a controlled nitrogen
atmosphere. In the step of firing, 2 gas generated by a reaction between the oxide and
15 a different substance flows out to form the communicating opening, and in the reaction a
conductive substance adheres on an internal wall of the communicating opening to
deposit the conductive layer.

In the above described method when the conductive porous material is produced

a communicating opening having a uniform diameter and a conductive layer deposited
20 on the internal wall of the communicating opening can be provided in the same step.

The foregoing and other objects, features, aspects and advantages of the present
invention will become more apparent from the following detailed description of the
present invention when taken in conjunction with the accompanying drawings.

Brief Description of the Drawings
25 Fig. 1 is a cross section schematically showing a conductive porous material in
an embodiment.

Fig. 2 is a cross section schematically showing a resin molding die employing the

Fig. 1 conductive porous material.



The foregoing and ot her objects, features, aspects and advantages of the

present invention will becone nore apparent fromthe follow ng detail ed
description of the present invention when taken in conjunction with the
acconpanyi ng drawi ngs. Brief Description of the Drawings 25 Fig. | is a

cross section schematically show ng a conductive porous material in an
enbodi nent, Fig, 2 is a cross section schematically showi ng a resin nolding

die enploying the Fig, |I conductive porous material. - 5 Fig. 3
schematically shows an exenplary variation of the resin nolding die
enploying the Fig. | conductive porous material. Fig. 4 is a cross section

for schematically illustrating the Fig. 3 die ejecting a nolded product. 5
Fig. 5is a crofi. §ééh€in@ﬂi10ﬂﬂ)3r imh@memalhwasmom afthg revumeldingdier i al of the

conductive lrous gaﬁ @ the enbodinent. Fig. 6 is a cross section for
schemat i caf Qor'r“ﬁﬁ r‘fan C¥HBEO P88 ous  material produced fromthe

Fig. 5 material g ﬁthsaZrds%&nEh%fY Ehandchy b HaETAL FRO3 alen%&g&%escrl i on

preparing the conductive porous nateri‘a odi

of the Refewéfeder&igns 1: conductive porous material, 2: matrix, 3:

corrrru icating o enr ng, 4: conductr ve | ayer, 5A, 5B: resi %ggl |ng di e, 6A
6B: p die (re&l& Sibr BT0Ngsehtien forscherpasicpiiyshemdng g sourgpaar @e "chip, 10:

Wi re 11: E%?/du%vfor §§1§ie?1af1ln%\é: Db Shimd: through 15 hole, 14: cavity

bl ock, 15: FiXture recess, ventil ating opening, 18:

pi pi ng, 19: sucFigoh ipuoyss 2ol sabemﬂiballypmmﬁratﬁigmiﬂoﬁd(rﬁ% pefdusgener at or) ,

22: controller, 23: high pressure gas source, 24: air of high pressure, 25:
mol ded pr of@kaial praguceg %% WaFigi ¢ makerigbxi de), 27: carbon particles, 28: CO

gas (generated 9%5)7 is a flow chart for illustrating a method of preparing the conductive

10 porous material in the embodiment.
Description of the Reference Signs
1: conductive porous material, 2: matrix, 3: communicating opening, 4:
conductive layer, 5A, 5B: resin molding die, 6A, 6B: top die (resin molding die), 7:
bottom die, 8: substrate, 9: chip, 10: wire, 11: cavity, 12: resin flow path, 13: through
15 hole, 14: cavity block, 15: block for fixture, 16: recess, 17: ventilating opening, 18:
piping, 19: suction pump, 20: wiring, 21: power supply (current generator), 22:
controller, 23: high pressure gas source, 24: air of high pressure, 25: molded product,
26: oxide particles (oxide), 27: carbon particles, 28: CO gas (generated gas).
Best Modes for Carrying Out the Invention
20 Hereinafter reference will be made to the drawings to describe a conductive
porous material, a resin molding die employing the material, and a method of preparing
the material in an embodiment of the present invention.
First Embodiment
Initially reference will be made to Figs. 1 and 2 to describe a conductive porous
25 material in the present embodiment and a resin molding die employing the material.  Fig.
1 shows the conductive porous material of the present embodiment and Fig. 2 shows the
resin molding die employing the Fig. 1 material. Note that both figures are

exaggerated for the purpose of stmplifying the description.
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Best Mbdes for Carrying Qut the Invention 20 Hereinafter reference wll be
made to the drawings to describe a conductive porous nmaterial, a resin
nol di ng die enploying the material, and a nethod of preparing the materi al
in an enbodi mnent of the present invention. First Enbodinment Initially
reference will be nade to Figs. 1 and 2 to describe a conductive porous 25
material in the present enbodi nent and a resin nolding die enploying the
material. Fig. 1 shows the conductive porous naterial of the present
enbodi nent and Fig. 2 shows the resin nolding die enploying the Fig. 1
material. Note that both figures are exaggerated for the purpose of
sinplifying the description. 6 As shown in Fig. 1, the present invention
provi des a conddstshoenpoFigus, e tpessest invehtion prawddesg endattniexpoPousrdatarial
comuni cati.ng .opening 3 that is formed to allow matrix 2 to have a surface
havi ng an dpBviOIGE 2 FRUTL2 SRR COMMMMALRE OBFIRS 5 1AL IS tRHBFLIA Aogasatsitd
i nper meabl : I I 1 an
& hﬁ’vesallmfa.@é‘ﬁ&% %lﬁﬁ%énzl@; gﬁlsaé smitP 2 gﬂreﬁjahlh Eggﬁgﬁ?ﬁlg% g?éq%ﬁﬂ

internal 5 wall provided uctrve orm ayer or
adj acent pamperoieelde tgarbaraate othehtah gas | Compassiestirg epeningrdt has@arigtental ve | ayer
4 passi ng to all ow conductive porous naterial 1 to

a current, generates heat
reach teﬁr’ﬁ’@rpé?ﬂi?%d WEEBiCPB Cﬁlﬁegadéb‘ﬂﬁfbﬂﬁtf@“ho%}aﬁ%%@ afacgaigartigie  pur pose
for exanpl g.inel i bl e resin contacting conductive porous
10 materi a%eg%}ﬂ(l) ev%%%?g%#%sgggggﬁ%{\egri al adhering on an internal wall of
comuni cating dpediayedaycCandiiid ¥ curpait @userarat Redtad allow SofduTEios porovk
conponents as wWill now be described. Material 2 is a sintered conpact of
Zr02 or si mateial e srach ederaperaiuerequiggdio acpmmodaiesopupoerafuse. sbudhl ar
car bi de. Further

conposed ad HoFY g%%%ﬁ‘??‘?%% is;égmﬁggi?ﬁs Ergﬁr‘h gl?’l‘&“ll t&%@?ég’%ﬁ’%‘:}‘fcﬁy ?/s a
condugf or . nkidEdal@r dRdBporating a material adhering on an internal wall of communicating
opening 3.

Conductive porous material 1 is composed of components as will now be
described. Material 2 is a sintered compact of ZrOz or similar oxide. Conductive
layer 4 is formed of ZrC or similar carbide. Furthermore, conductive porous material 1

15 is specifically composed as follows:

Matrix 2 is an insulator and conductive layer 4 is a conductor. Furthermore,
communicating opening 3 has an average diameter of 10 nm-100 nm. Furthermore,
conductive porous material 1 as a whole has a resistivity of approximately
1.0x10%Qecmto 1.0 x 1071 Q) » cm, a degree of ventilation of 1.0 x 107 m2 to 1.0

20 x 10712 m?, a porosity of 20 vol% to 60 vol%, and a compression strength of 50MPa to
300 MPa. Note that a degree of ventilation indicates a flow rate of nitrogen gas
receiving a constant differential pressure via a gas permeation apparatus that is measured
at room temperature and converted in accordance with Darcy's law.

The aforementioned Fig. 1 conductive porous material 1 has ventilation ensured

25 by communicating opening 3. Furthermore, if organic substance adheres on an internal
wall of communicating opening 3, conductive layer 4 generating heat allows the organic
substance to be decomposed by the heat and thus removed from communicating opening

"
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comuni cati ng opening 3 has an average dianmeter of 10 nm 100 rim
Furthernore, conductive porous material 1 as a whole has a resistivity of
approximately 1.0 x 10-6 QQ cmto 1.0 x 10-1 Q cm a degree of
ventilation of 1.0 x 10-16 n2 to 1.0 20 x 10-12 nR, a porosity of 20 vol %
to 60 vol % and a conpression strength of 50MPa to 300 MPa. Note that a
degree of ventilation indicates a flow rate of nitrogen gas receiving a
constant differential pressure via a gas perneation apparatus that is
nmeasured at roomtenperature and converted in accordance with Darcy's |aw.
The aforenentioned Fig. 1 conductive porous material 1 has ventilation
ensured 25 by communi cating opening 3. Furthernore, if organic substance
adheres on an i Widrmfdrencaabd Figsflamd‘rmm& petsemgnyenson prpviles eordn otaldieg | ayer 4
gener ati ng heat Iloms he o nlc substance to be deconposed by .the heat
and thus. ¢ Soverimeghbe iAo %peﬁﬁfh@fef%ﬂt ?mapélﬁ*epép@wméé Y Figs. |

and 2, the u‘gﬁ&ﬂ% sIANKE 1h§%u?u£§;to‘b§§%ge JpﬁEﬁlﬁ@bHRH! 6 e, aéot%xh'd anﬁW he

descri bed her ter. e-prese provi des a resin di e

SA i ncl udi NgearstyabdtiiteoPPOoSh sebstrape BRAndetddontidp OSubh Mse?mc@ﬁiubwmcﬂipe 7
bears_a substrate 8. On substrate 8 is nmounted a chip 9 such as a
sem c8nducPoimsi geatrogic eamrdngnt. elsébitf%ﬁﬁéﬂ@:élﬁﬁ@rl@ﬁ? thegifigspecye 8 and chip 9

have their ) Iectr d elect ect ed r|n 10. Top
di e 6A has'alsgt cpa\e;g{:b tlrlc?ly(f‘od%% @3%’”% afée[y% |ancémg% ?QAP 95% ring
10, and a ggsk acd%{rﬁbdlaang@mrﬁ%ﬂnﬂ% 19 irf@lar%@ﬂ/l'ﬁaﬁl ﬂzlcorﬁﬁumfcidngb@mdescrl bed
later, a flowable resin s introduced via resin path 12 into cavity 11. The
f1 owabl e r ewiity lils  detwill be pesvibed laers @ flowelsle nesirols dedoducedivietresid fatkut her nor e,

top die 6A has a t ro h_hole 13 extending froma top side of cavity | |
upward. | ni R #?%élgﬁfaﬁlmsuw SFolrTEv4e et ey B FERYR S g of ¢ he

5 10h CPTECt U SERS kg l S b e s o 1o e
porti on i ncavitytiddipwardti dnteé2ndiyo shrougf eslens & fahiacazey bloch lddbrespofvtis Fig Fi g.
1 1 conductive porous material 1 and having a bottom surface forming a portion of the top
side of cavity 11. In other words, an enlarged view of a portion indicated in Fig. 2 by a
reference character A corresponds to Fig. 1.
15 Furthermore, through hole 13 is also internally provided with a block for fixture
15 fixed to top die 6A and defining a top surface of cavity block 14 positionally. Block
15 has a recess 16 in a surface contacting the top surface of cavity block 14. Recess 16
is connected via a ventilating opening 17 and then a piping 18 to a suction pump 19.
Cavity block 14 is connected by a wiring 20 to a power supply 21 connected to a
20 controller 22.  Power supply 21 supplies cavity block 14 with a current, which passes
through conductive layer 4 provided on the internal wall of communicating opening 3 of
conductive porous material 1.  As a result, conductive layer 4 generates heat.
Furthermore, controller 22 controls power supply 21, as required, so that conductive
porous material 1 reaches a temperature allowing the flowable resin to set or a substance
25 adhering on the internal wall of communicating opening 3 to evaporate.
The Fig. 2 resin molding die 5A operates, as will be described hereinafter.

Initially, controller 22 controls power supply 21.  Thus cavity block 14

generates heat.  As a result, cavity block 14 and top die 6A attains a temperature
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15 Furthernore, through hole 13 is also internally provided with a bl ock for
fixture 15 fixed to top die 6A and defining a top surface of cavity bl ock
14 positionally. Block 15 has a recess 16 in a surface contacting the top
surface of cavity block 14, Recess 16 is connected via a ventilating
opening 17 and then a piping 18 to a suction punp 19. Cavity block 14 is
connected by a wiring 20 to a power supply 21 connected to a 20 controller
22. Power supply 21 supplies cavity block 14 with a current, which passes

t hrough conductive |ayer 4 provided on the internal wall of comunicating
opening 3 of conductive porous material 1. As a result, conductive |ayer 4
generates heat. Furthernore, controller 22 controls power supply 21, as
requi red, sbowingttheBersahle resin topet. oubhuyen theipagsent enetachmentaavignplocktldr e
allowing the flowable resin to set. or substance 25 adhering.on the

"t orna wArTE ¢ BOTHOmA ADe HEIHEAa R 8! oMt Rt R P S Hlepgs

mol di ng di @y i ¥REIALES 2 HS sl t?’ﬁpé}&ﬁ%iht&esﬂongﬂ’ 101 dr%me arddWith ShhiYer
controller 22 controls power supply 21. Thus cavity block 14 generates
heat. As a enegylthan scamvéntidnkloekin ldolding dieapiliding h6#t gent@katsbyea heager at ure 8
allowing the flowable resin to set. Thus in the present enbodi nent cavity
bl ock 214 RIRASSJEROFHIMSAVIBf L h nol di ng surface of cavity | | generates

chor ter peri od ot g SR UE B 1 7 FEE, A RERRE LML RBRRR Y T T

nol di ng di gueldsialr prededt Mealin@EBEbBEAHy DY vd theadwely todl resusdunieamige from
cavity 11. Then top and bottom dies 6A and 7 are cl osed together and suction

punp 19 sWeRBNGP (Sesres entand wertrlating enenivg 1Gf(sesaliEt3), and theiflpwahie ©e8ini ty bl ock

14 i i i 3 Fig 1 d.ventilati i 17
Fra o e B AR R Pl el 12 SR B Y, SRGCR YR B
resi mgpat h ﬂ%zvabl@tr@si&a%?’e okcifitllyS tifeaTh vl eARsih REnthhs i § WRbLIS ST B At edVOT €

specifically, the flowable resin’contains gas, which'is exhausted external
to cavity lextermétpuenvity dll Isgquentiallsgihrousbessesd 59, vestlntihgopengngpeandpiptiz and

P Ihgl 2 gvi ,I[ 5 1gﬁg§ele‘r1]e?rwim tthg gtash greggnst irE)trcr?Ealetgtcalvi?}tf ﬂ.nall:urtd%r&g}/el, Ecﬁ/e c]é]\?ity 't:::l'é}rc}(her ore,
14 communicating opening 3 is permeable to gas and impermeable to substance other
than gas. This can prevent resin, a filler or similar particles contained in the flowable

15 resin from entering communicating opening 3.  As such, communicating opening 3 will
not have set resin therein. This can contribute to enhanced releaseability between the
molding surface of cavity 11 and a molded product (not shown). Note that in this
process if suction pump 19 does not provide suction the flowable resin's pressure as it is
introduced exhausts through communicating opening 3 the gas contained in the flowable

20 resin and that present internal to cavity 11.

After cavity 11 has received the flowable resin, cavity block 14 still generates
heat. The flowable resin thus sets. Top and bottom dies 6A and 7 are opened and a
molded product composed of the set resin and substrate 8 integrated together is ejected
from‘top die 6A by an ejecter pin.

25 Note that in the present embodiment the resin molding die can inject air or
similar gas of high pressure from a high-pressure gas source (not shown) sequentially

through piping 18, ventilating opening 17, recess 16, and the cavity block 14

communicating opening 3 (see Fig. 1) into cavity 11. Employing the gas of high
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14 communi cating opening 3 is perneable to gas and i nperneable to substance
other than gas. This can prevent resin, a filler or simlar particles
contained in the flowable 15 resin fromentering comuni cating opening 3. As
such, comruni cating opening 3 will not have set resin therein. This can
contribute to enhanced rel easeability between the nolding surface of cavity
| I and a nol ded product (not shown). Note that in this process if suction
punp 19 does not provide suction the flowable resin's pressure as it is

i ntroduced exhausts through communicating opening 3 the gas contained in the
flowable 20 resin and that present internal to cavity 11. After cavity 11
has received the flowable resin, cavity block 14 still generates heat. The
f1 owabl e r BESSPHTE FuBresea B0ldedprogist ken elsminete she ey of usingampierietpiarid a

| ded d f. th bstrate 8 t ted t th
s of ect ed s B pagbrloRive PR, TriHng | Fotuteatt AP BLe or cvent
enbodi ment déi&ﬁbécﬁﬁﬂo@es‘?‘hll%@g pHirglit§ ¥ moMteBFrodicks @Mbe sﬁbtf@séx@él%’ E%u%d hi gh

pressure froma high-pressure gas source (not shown) sequentially through
pi pi ng 18, vent Fhahémyprgpermnrge ﬂé’walnlewssls ﬁsgaswddatcbmpommwﬂlpbmdlofm

conmmuni catin ope n see Fi into cayit pl oyi. ng the gas of
high @ 9 pP Sé‘g 6"9‘3[9&@&‘5’11%‘1% e&?sﬁﬂlﬁfdﬁk‘f“ SH}‘/‘%&EP&FW’? ghenecesm ty of
using an e 4 i, 6A.

Fur  her mor S0 Rt o BES G IR, TAsREe Bt PtEho mfé&’%d% Beality of

mol ded pr odewttort redines $hecc1mumedtmgmpeﬁugechreaﬁurctdmersemroa anirepaitshbe f | owabl e
resin is degassed, a conponent conposed of an_ 5 qrgani c substance contained

in the gas TeuHes @gfaéﬁsm%asa%hﬂwng ihpzies theaffedy of exigrmalivpdapsting Bpeas ng 3
i nt er nal I r reti uces

t he corrrru\rllvl%{:):ljelattfl mégmstﬂg ﬂnw@ﬁlg rgsiﬁegncm%\l %Hg% dt rg&t?%gs‘m gfgll%hnggﬁu% T ﬁoecgvﬁgl di ng
surfade' s ﬂeh@aﬁﬂﬁ@liqbﬁzaﬁbmadgﬁnmhfs the effect of externally exhausting
the gas contained in the flowable resin and the effect of injecting air of
hi gh pressure i i thateasetgentroller 22 controls power supply 21 to supply a current to

conductive layer 4 on the internal wall of communicating opening 3 to cause cavity
block 14 to generate heat.  As a result, cavity block 14 reaches a temperature allowing
the accretion on the molding surface and the communicating opening 3 internal wall to
15 evaporate, Thus if an organic substance adheres on the internal wall of communicating
opening 3 conductive layer 4 can be caused to generate heat to decompose and thus
remove the organic substance and as a result prevent communicating opening 3 from
clogging.
Thus in the present embodiment the resin molding die can provide the following
20 effects:
First, communicating opening 3 can have an interior free of set resin. This can
contribute to enhanced releaseability between the cavity 11 molding surface and a
molded product.
Second, cavity block 14 can generate heat to cause conductive layer 4 to
25 generate heat.  This can recover the effect of externally exhausting gas contained in the
flowable resin and the effect of injecting air of high pressure into cavity 11 to externally
gject a molded product.

Third, conductive porous material 1 having a compression strength of 50 MPa to
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10 11 to externally eject a nolded product. In that case, controller 22
controls power supply 21 to supply a current to conductive |layer 4 on the
internal wall of comrunicating opening 3 to cause cavity block 14 to
generate heat, As a result, cavity block 14 reaches a tenperature allow ng

t he accretion on the nolding surface and the comuni cating opening 3
internal wall to 15 evaporate. Thus if an organi c substance adheres on the
internal wall of communicating opening 3 conductive |ayer 4 can be caused
to generate heat to deconpose and thus renove the organi c substance and as
a result prevent comunicating opening 3 from clogging, Thus in the present
enbodi ment the resin nolding die can provide the following 20 effects.
First, conmmifitiMRefernsogeity bigels 16anThiawen previdstasiesiormdldiag disf thelegary esin.  Thi s
can contribute to enhanced rel easeahiljity. between the cavity 11 nol di ng

i f ace. anc s sER R Recrae SEBEGRde NehbEfedt S P ey redt B heat (o
cause condughdiBe iBWable4ediPset® denerate heat. This can recover the effect of
external |y exhausting gas contained in the flowable resin and the effect of
i njecting air ofFdhirthh cpritysdenkel 4 formingavpdriiod &f tayitgxtl ean &k lcyusedjte genaratenl ded

produci, Third, nductive porqus material | having a conpressioon strength
of 50 Wa. i5at s 3%1%@[53‘”15 Somaesdvia pag) %eq@sqkhedﬁmgere%@wrwﬂa@eda resin
mol di ng di edd@torGRR and Wil UGN dhefRdure pressure attributed to flowable
resin and conpressive stress caused Pwhen the flowabl e resin sets. Fourt h,
cavity bl ock 14 Noterthatgvldlepntiid pasent embydiingntlchvitabldak 1ddixedih top djesariate 5

heat itself This allows top die 6A to reach a prescribed tenperature in a
reduced pefPrBer o canppetivaerosmatetl e &t Rpwenpipveninns repamajfing dig i nphe

present embgh MERL EAYd r}{aybl!)é) E&ﬁ]gﬁrefdi aé%goévﬁ' irt ﬁgsdj SadP ag & exemplary

10 variation.
Figs. 3 and 4 schematically show a resin molding die employing conductive
porous material as an exemplary variation, and how the resin molding die ejects a
molded product, respectively. In the resin molding die as the exemplary variation, as
shown in Figs. 3 and 4, that portion of resin molding die 5SA which contacts flowable
15 resin, i.e., a top die 6B i1s entirely formed of conductive porous material 1. This further
effectively allows top die 6B to reach a prescribed temperature in a reduced period of
time and with reduced energy, the gas contained in the flowable resin to be externally
exhausted, and high pressure air 24 to be injected from high-pressure gas source 23 into
cavity 14 to eject a molded product 25.
20 Second Embodiment
With reference to Figs. 5-7, the present embodiment provides a method of
preparing the conductive porous material, as will be now described hereinafter. Figs. 5
and 6 show a source material of the conductive porous material of the present invention,
and the present conductive porous material. Note that the Fig. 6 material is identical to
25 the Fig. | material.  Fig. 7 is a flow chart of the method of preparing the conductive
porous material in the present embodiment.
The Fig. 5 source material is composed for example of oxide particles 26 formed

of ZrQ: and carbon particles 27 mixed together at a prescribed ratio preferably falling in
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formed of conductive porous material 1, the present invention's resin
nolding dieis not limted thereto and may be configured as shown in Figs.
3 and 4 as an exenplary 10 variation. Figs. 3 and 4 schematically show a
resin nolding die enploying conductive porous material as an exenplary
variation, and how the resin nolding die ejects a nolded product,
respectively. In the resin nolding die as the exenplary variation, as shown
in Figs. 3 and 4, that portion of resin nolding die 5A which contacts
flowable 15 resin, i.e., atop die 6B is entirely formed of conductive
porous material 1. This further effectively allows top die 6B to reach a
prescribed tenperature in a reduced period of tinme and with reduced energy,
the gas comf#igaedoxide padicles samion@artickds T 154 bevolled & BALP vol¥haust ed, and

hi gh i 24 to0 be.injected f hi.gh- 23 int
cnoity 7o Putadtibrd SR atiP Ol S i b STy R B e St r it ST Ry ence
to Figs. Siopetiehgs PE@GEM: e"l"ﬂ@ﬁgrfilrkb%ﬁ%?l’{ét&% i@er@ésE’é?ﬂh%ughWﬁB@éQs RPatl he5

conductive porous material, as w e now descri bed hereinafter. Figs.
and 6 showsaiesofisteps asshewnah Fiyf 7ttheraparedihe Figr é qpodutisre pat@sitadtend! 1t he

present inventian, nd the present. conductive porous terial, Note that

the FPg. 6 mat e?lgfal7 SF}%W? Bept &:gg "’t’quQ“}}’etSWQS giylar jo ﬁ%ﬁﬁ%‘?'tﬁp{ca@’l fing s a flow

chart of t -Of i i rous material in the
b&éﬁﬁt rﬂﬂgrlghzﬂé@%wdésgﬁb Mfé‘ﬂg ::hg’\éﬁlaﬂ@f?

present enbodi nent. source nate I's conposed for exanple of

oxi de parti cl esIifalfyoit sRg S1obr cdaplandde padiioRs paf Zebesnddarbax gattitieget her at
a prescribed ratjo preferably falling in -11 a range of oxide particles:
car bon par £7 ereegixed gpegnr by gibedl milhagEprescribge irago. e stepSe, the wiigterepar ti cl e

25 cont ! s 3G B, TR P Rl OSBRSS0 EOISIEL 25,7
seri gy of 8i4eRBaPEHPIHRHe MBsHHs@mployled tH5i8H BleQirfcHnikiude. OTIeAN Wedpi J4ea POT OUS
material 1. 5 Fig. 7 shows steps S'1-S5 which are steps simlar to those of
typi cal | y flierempdoyed to form a prescribed shape is employed to mold the sized mixture. Then
at step S5 cold isostatic pressing (CIP) is employed to press the molded muxture,
Then at step S6 the pressed mixture is fired (or sintered) at a prescribed
temperature for a prescribed period of time. In the present embodiment the pressed
15 mixture is fired in a furnace having an atmosphere reduced in pressure, i.e., in a so-
called vacuum. Furthermore, CO gas 28 generated in a reaction (carbon reduction
reaction) represented by a chemical expression ZrQOz + 3C — ZrC + 2CO is exhausted
from the source material while the intermediate product is fired. CO gas 28 exhausted
provides a trail, which provides the fired, sintered compact, or conductive porous
20 material 1, with communicating opening 3 having a uniform and small diameter. The
present method allows communicating openings 3 having a uniform diameter of at most
1 um to be distributed in conductive porous material 1 more uniformly than a
conventional method of molding, degreasing, rendering porous, and firing a powdery
mixture of conductive particles, a binder and a firing assistant.
25 Each communicating opening 3 has an internal wall having a conductive
substance or carbide ZrC adhering thereon in the form of a layer or adjacent particles to

serve as conductive layer 4. Furthermore, of ZrO, serving as a portion of source

material, a portion that has not reacted with carbon C is sintered at step S6 to provide a
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ceramic material, as will now be described briefly hereinafter. Initially at
step S| for exanple oxide particles 26 of ZrQ2 and carbon particles 27 are
m xed together by a ball mll at a prescribed ratio. Then at step S2 the

m xture obtained at step S 1 is vibrated and flowed and thus dried. Then at
step S3 a sieve 10 having an appropriate nmesh is enployed to size the dried
m xture. Then at step S4 a die enployed to forma prescribed shape is
enployed to nold the sized m xture. Then at step S5 cold isostatic pressing
(CP) is enployed to press the nolded m xture. Then at step S6 the pressed
m xture is fired (or sintered) at a prescribed tenperature for a prescribed
period of tine. In the present enbodi ment the pressed 15 mixture is fired
in a furnadBteigdicagpam having & pevel ef steengtherndirampining g meatrix 22 skelgtom oo cal | ed

{eact i on)  FEBERERITE IR e &% P EreRmsreg. Bast Lhegiech B85 0
exhausted sfbpamt mnﬁweﬁﬁgre@agh%@Ihamgla%ﬁf*a?midmh?e&&%ﬂh%ﬁoﬁm9 iGkibidtsd f i red.

CO gas 28 exhausted provi rail, “which provides the firéd, sintered

conpact, orandenodictivy @ypot pusu2dt omaeintarhal byalvaftchmpammating apemog dpeni ng 3
havi ng. a uni far, anﬂ smal | diameter. The present nethod all ows
comun! cat ipﬁ%"%%}e‘ﬁit §8me H{eR PRy a uniform di ameter of at nost 1 mto be

commun cat . a uni form di ameter
Conventi onal et Hod P ohay e ha cryaap kb e TR SR MRS (11 i ng o

powdery  miCdnduétiafpozomdugting fpantd 6f £SompodteTHELZi@Ndardi hdvigWdaseti st ant .
25 Each communi cating opening 3 has an internal wall having a conductive
subst ance dharsthys eempleies.adhlareaiter ifremetsprisisa hep¢ isrraqwfedghemiher or adj acent

articles t sery conductive layer, 4. Furthermore f ZrOP, serving as a
Dot on of Dad RIS oF SRR bR {imal HE LI Riecbedl TR TRANRD &, 2
sintered atcofd@RivePofdusMiRMMe for higherSradifbed TIRANSS Hield hthodsd BYel  Of

strength and remaining as matrix 2, a skeleton of conductive porous
mat eri al 1.ex3mple in Figst hend# egmpletaset hod, matrix 2 having a | evel of

strength, communpcat,ng open! ng. 2 ARG M1 LSLMIHAIELS ard) Rl L0 Y
modified in grain size, mixed together at a modified ratio, and fired under a modified
condition or the like can also provide conductive porous material 1.  This allows

15 communicating opening 3 to have a modified average diameter, and the porous material
as a whole to be modified in resistively, degree of ventilation, porosity and compression
strength.  In other words, by modifying a material, a firing condition and/or the like, a
conductive porous material different in specification can be produced.

Note that in the present embodiment oxide particle 26 of ZrO: is employed and a

20 trail of CO gas 28 generated by a carbon reduction reaction between oxide particle 26
and carbon particle 27 forms communicating opening 3.  Furthermore, carbide ZrC
adhering on an internal wall of each communicating opening 3 serves as conductive layer
4. Note that oxide particle 26 combined with carbon particle 27 is not limited to ZrOs
and may be at least any of TiOg, Cr20a, WOs, MoOs and the like. If these oxides'

25 particles are used then as a carbide forming conductive layer 4 at least any of TiC, CraCs,
WC, MozC and the like, respectively, is produced.

Furthermore, oxide particle 26 formed of at least any of TiOz, Crz0s, ZrOz,

Nb20s and the like may be reacted with nitrogen in an atmosphere with the nitrogen
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and conductive |ayer 4 produced on an internal wall of comrunicating opening
3 are 5 provided at the sane step S6. Then at step S7 conductive porous
material 1 is ejected fromthe furnace. Conductive porous material | forned
of a composite ZrCZr2, and having a desired shape thus conpletes.
Thereafter if a nore precise shape is required then the conductivity of
conductive porous material 1 may be utilized to el ectroerosively machine 10
conductive porous material 1 for higher precision. Thus top die 6B as shown
for exanple in Figs. 3 and 4 conpletes. The source material conposed of

oxi de and carbon particles 26 and 27 that are nodified in grain size, mxed
together at a nodified ratio, and fired under a nodified condition or the

| i ke can alcootrpliesvingertmbprgesirs toepnoducauat lesst anyi afl cotducTive sitatesoWaN, 12N,

comuni cat i ing,3.10 have a nodified average di aneter, an e porous
macor al - 235 NEREwE e it cpadhitive et &1 | DEFmaGg PEEe SRR |t i on.

porosity  and- GO g% Mo, AOENhIb, .G B5e WALESor B IR H Yengh At €1 al
a firing condition and/or’the1iKe,”a conductive porous nateria di fferent

in specifi qBLOO#H Caborl)€o proddus eshdublebebdrivat Timy TR, rBs eMBLMhed] Wit  oxi de
particle 26 of Zr02 is enployed and a 20 trai [ of CO gas 28 generated by a
car borb r edddeB o thelest todornb eendaetiveolrietet. pdntany bEthe@boemdescabdsoraspaigas cl e 27

f ' ' [ . Furt , bi de .Zr C adhering.on.
R R e S F e A A
Not e that QXiGRnER%Wsl gtk & R8mGe MG mRghdd cle 27 is not limted

)ﬂ%bﬁerﬁﬁ’%?‘i}ﬂ R !
to Zr02 and may be at |east any of Ti02, C203, W, MO03 and the like. If
t hese oxides' 2SFysthetrnareas therabovsdakctibaherasodimeniths thsinfrooldinggiie emgiogt i ve

e 2 SRS aF o ST s S b kiR e
C 20 2 e RN henb it B Dok e o bR AOBEO AR
at | east anypenigBondostavee the freseie sesiti hbide2Me is not limited thereto and the
conductance of conductive porous material 1 may be utilized so that induction heating
(IH) allows conductive layer 4 to generate heat. In that case, top die 6A, the block for
fixture 15 and bottom die 7 are desirably provided with a coil. Furthermore, a member
15 mserted between top die 6A, 6B and bottom die 7 may be provided with a coil.  Such
arrangements allows the coil to function as a current generator as the conductive porous
material 1 conductive layer 4 has a current flowing therethrough.
Furthermore, if necessary, conductive porous material 1 may have a surface
provided with a protection film formed of a glass material, a ceramic material or similar
20 inorganic material, or silicone resin, fluororesin or similar organic material to prevent
communicating opening 3 from being clogged. The protection film serves as an
insulation film as well as serves to protect the surface of conductive porous material I,
limit heat transmission from conductive porous material 1 to a different member to help
to generate heat more efficiently, and contribute to increased releaseability between the
25 molding surface and set resin.
Furthermore, while top die 6A, 6B is provided with conductive porous material

1, the present resin molding die is not limited thereto, and bottom die 7, or both top die

6A, 6B and bottom die 7 may be provided with conductive porous material 1. In that
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ZrN, NoN and the like to formconductive |ayer 4. Furthernore, oxide
particle 26 forned of Ti02, C 203, Zr02, Nb205, Ta205, W3, MO3 or the

| i ke may be borided (B203 + Carbon) to produce conductive borides Ti B2,
CrB2, ZrB2, NoB2, TaB2, WE, 5 MoB or the like to formconductive layer 4. In
any of the above described cases, gas generated in at |east any of carbon
reduction reaction, nitridation reaction and boridation reaction flows out
to form conmuni cating opening 3 in matrix 2. Furthernore in the above
descri bed enbodi rent the resin nolding die enploys power supply 21 to
directly supply conductive porous material 1 wth a current to 10 generate
Joul e heat in conductive |ayer 4 deposited on an internal wall of

communi cat ¢asg, wthbhboitog de 7 plowededrwith bendpceeeparonsemateriaiol, dibgraté & may beot
limted thereto,and e _conductance of condyctive rous material 1 may be
utilized sguﬁﬁ§§t?HH%QWF@ﬁaﬁé%PWNQ&HEFFﬁaﬁﬁmaﬂgoéﬁﬂggctive | ayer 4 to

gener ate heat. I . . - fi :

bottomdie 7 arggﬁggﬁﬁg ﬁ@ﬁ%P%@?ﬁgﬁﬁﬁﬁﬁwﬂ%H%H?#?%Eﬂ%%%g?ﬁ%?%#hge%g%ggf 15
inserted befineraliigpgndtandtéior 6idp andoatd ofstisera SR deeyRr ottt pesterd t h a
coil. _Such arrangenents allows the coil to function as a_current generator
as thé conthsetmeldingalieisgot hmtted thereto 2pd maydeitheseiuagbin tmnsis meldingr ent

fl ow ng thﬁﬁ&ﬁgrﬁﬂﬂgh Fyrtierpore 1if necessary, conductive porous nateri al
| may have T gBr%&ﬁﬁ%&*ﬂf?% ggprotection filmforned of a glass
material, a cer aheughg présentdhveitidh has beedQlekdibcd ARt BlusBites idetai@lit 81 | i cone
resin, fluororesin or simlar organic material to prevent comrunicating
openi ng 3 tleaty wulergjoad tgythd sambes iy weeof illustration and exanegde aslyamd i$ pefubat i on
filmas we|ll as serves .to.protect the surface.of conductive porous.material
L e bl PEGRRe iRt S5 st 08 Seft atShtvanten PR TRt £ er an
menbgp to Bﬁ?mytﬁ@uﬂﬁggfgk%_ LdRiE; efficiently, and contribute to

i ncreased releaseability beP en the 25 nolding surface and set resin.
Furthernore, while top die 6A, 6B is provided with conductive porous
material 1, the present resin nolding die is not limted thereto, and

bottomdie 7, or both top die 6A 6B and bottomdie 7 nmay be provided with
conductive porous material 1. In that
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-14 case, with bottomdie 7 provided with conductive porous material 1,
substrate 8 may be attracted to and thus fixed on a nolding surface and

al so heated. Furthernore in the present enbodinent the resin nolding die is
described as that resin-sealing sem conductor chip 9 nounted on substrate
8. However, the present 5 resin nolding die is not limted thereto and may

be those used in transfer nolding, injection nolding or simlar resin
nol di ng. Al though the present invention has been described and illustrated
in detail, it is clearly understood that the same is by way of illustration

-and exanple only and is not to be taken by way of limtation, the spirit
and scope of the present invention being limted 10 only by the terns of

t he appended clains. - 15 CLAIMS 1. @La®&ucti ve porous nmateri al
conprising: a matrix (2) having a sintered conpact of an oxide (26); 5 a
comuni cating opening (3) formed in said matrix (2), having a small dianeter

and bei ng permegbl q}é &g&vea@)qgi%g{egaa&lng)rgﬁ substance ot her than gas-, and
e

a conductive |ayer provi on an internar wall of said comrunicating

opening (3) and are@ek\ ) hvihgGikidtert compgensaatoxideqas), 10 2. The conductive
porous material (1) according to claiml, wherein said conductive |ayer (4)
cont aiths at | eadtcoamyundatisgpbenieg (3ifermeaden spid mrasrik (B, havingrmemald diginetdry e

porous materjal. (1) accprding to claim| or wherein, said comunicating
bpening 3yt Leipe PhEBRG S et Catnefatile B Rl il et oa d 16 oxi de
(26) and a di ff erenbuaey3nes pp\dddd DG @HAl -walt ofAad&DhiiniHi4Bg di e (5A,
5B, 6A, 6B) including a conductive porous material (1) and having a cavity
(11), settiopgniag {3)ondbbeivirgsd nurmrent thgercaate thgatt o provi de a nol ded product,
the resin nolding die (5A, 5B, 6A, 6B) conprising:

10 2. The conductive porous material (1) according to claim 1, wherein said

conductive layer (4) contains at least any of carbide, nitride and boride.

3. The conductive porous materiat (1) according to claim 1 or 2, wherein said
communicating opening (3} is formed by a gas generated by a reaction between said

15 oxide (26) and a different substance and flowing out.

4. A resin molding die (5A, 3B, 6A, 6B) including a conductive porous
material (1) and having a cavity (11), setting a flowable resin in the cavity to provide a
molded product, the resin molding die (5A, 5B, 6A, 6B) comprising;

20 a matrix (2) having a sintered compact of an oxide (26);

a communicating opening (3) formed in said matrix (2) to allow the resin
molding die (5A, 5B, 6A, 6B) to have a molding surface with an opening, having a small
diameter and being permeable to gas and impermeable to substance other than gas; and

a conductive layer (4) provided on an internal wall of said communicating

25 opening (3) and receiving a current to generate heat.

5. The resin molding die (SA, 5B, 6A, 6B) according to claim 4, wherein said

conductive layer (4) contains at least any of carbide, nitride and boride.

- 16 -



20 a matrix (2) having a sintered conpact of an oxide (26); a conmunicating
opening (3) fornmed in said matrix (2) to allow the resin nolding die (5A
5B, 6A, 6B) to have a nolding surface with an opening, having a small

di anet er and being perneable to gas and inperneable to substance other than
gas, and a conductive |ayer (4) provided on an internal wall of said
communi cating 25 opening (3) and receiving a current to generate heat. 5.
The resin nolding die (5A, 5B, 6A, 6B) according to claim4, wherein said
conductive layer (4) contains at |east any of carbide, nitride and boride. -
16 6. The resin nolding die (5A, 5B, 6A, 6B) according to claim4, wherein
said comunicating opening (3) is formed by a gas generated by a reaction
between said oxide (26) and a different substance and flowing out. 5 7. The
resin nmolding die (5A, 5B, 6A, 6B) according to claim4, further

conprising: a ctrr &he resanmohiirgr di¢ 234, R SEY, 6B )accardingnd clahn dughersai chid
conductive porous .mater]al g_l) to cause said conductive |layer (4) to
gener at e hEYPMUBiatingopenig3) i fpened B3 gasgrnerstad By geéi:taﬂnch#vf%?ﬂsagbnerator

(21) to CaH:?ige?ﬂg%ng%rﬁﬁ%ht‘%bst&%e%ﬁ ﬂ%%x?% bl (1) to reach a tenperature
al

allowing s wabl'e resin to set or a Ttenperature allow ng a substance
adheribng on an internal wall of said comrunicating opening (3) to
evaporate. 15 8. A nethod of preparing a conductive porous material (1)
i ncl udi ng a mat i x The pgsuhmelding die §5 4 B3, &, EBhsaeardeg taglasn tdBrhes) | a
connunicatid%Bgﬁgning (3) formed in said matrix (2), having a small

e

di anet er an |rf% pernmeabl e to gas and inperneable to substance other than

gas, and a condyGlirés: eamforgé))lparsgﬁ'g dedrent Bfbugh sk Rahduaile pefougal d
comuni cati ng oFenlng 3) and receiving a current to generate heat, the

met hod 20 ogtasial 6li)rig catse seidepsdudiive layer (4) to generate heat; and
10 a controller (22) controlling said current generator (21) to cause said conductive
porous material (1) to reach a temperature allowing said flowable resin to set or a
temperature allowing a substance adhering on an internal wall of said communicating

opening (3) to evaporate.

15 8. A method of preparing a conductive porous material (1) including a matrix
(2) having a sintered compact of an oxide (26), a communicating opening (3) formed in
said matrix (2), having a small diameter and being permeable to gas and impermeable to
substance other than gas, and a conductive layer (4) provided on an internal wall of said
communicating opening (3} and receiving a current to generate heat, the method

20 comprising the steps of;

mixing said oxide (26) and a substance including at least any of carbon and
boron (27) at a prescribed ratio to provide a mixture (26, 27) (S1);
drying said mixture (S2);
sizing said mixture (26, 27) dried (S3);
25 molding said mixture (26, 27) sized (S4), and
firing said mixture (26, 27) molded, in a vacuumed atmosphere or a controlled
nitrogen atmosphere (S5, $6), wherein in the step of firing (S5, $6), a gas (28)

generated by a reaction between said oxide (26) and a different substance flows out to

- 17-



m xi ng said oxide (26) and a substance including at | east any of carbon and
boron (27) at a prescribed ratio to provide a mxture (26, 27) (Si); drying
said mxture (S2); sizing said mxture (26, 27) dried (S3); 25 nolding said
m xture (26, 27) sized (S4); and firing said mxture (26, 27) nolded, in a
vacuumed at nosphere or a controlled nitrogen atnosphere (S5, S6), wherein
inthe step of firing (S5 S6), a gas (28) generated by a reaction between
said oxide (26) and a different substance flows out to - 17 formsaid
comuni cating opening (3), and in said reaction a conductive substance (27)
adheres on an internal wall of said comunicating opening (3) to deposit
said conductive |ayer (4).

form said communicating opening (3), and in said reaction a conductive substance (27)

adheres on an internal wall of said communicating opening (3) to deposit said

conductive layer (4).
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