NCLDING METHCD AND APPARATUS BACKGROUND OF THE INVENTICN The present
.invention relates to a nethod and an apparatus for manufacturing a

sseni conduct or integrated circuit device which nethod and apparatus contain
a nol ding process for sealing a senicondudtor chip with nold resin, and
more particularly to a technique that may effectively apply to a transfer
nol di ng techni que provided-in the nmolding apparatus for manufacturing a

sem conductor chip. For assembling as a resin nolding apparatus, that is, a
mol di ng apparatus a resin- seal ed senrconductor IC device in which a

sem conductor- chip or a peIIet | hardening nold resin
such as a QFP. (CUad Flat 2! C device, the

currently us p ~d Iosed in J-P-A 52-95765. Also, a
Gt g o

nmol di ng process 'S provided Tor manu acturrng a resin-seal ed sem conduct or

devi ce having a DI P (Dugle preééﬁtF%H*ﬁﬁﬁﬁoﬁrrélgfgb(ﬁﬁaﬂ ﬁéEhoaaahage)

structure. In this nolding process, a part of a d frane is sealed by a
transfer nol dihng t;%%&%’tﬁidlsﬁoﬁﬂﬁﬂdfadtﬁiﬁ&?ta p%ﬁﬁcéﬁdﬁcﬁéralﬁeﬁgﬁltédﬁ or
chip, wires. and e inner .ends of the |l ead are covered by a sealing o

mat eri al suckizguitsidevibe whikils imstivod cing apparatus contadataed on a
conveyi'ng path of a.lead franme between a | oader and an BACKGROUND OF THE
I NVENTI ON Thmoxdd sy tpriooess | for rssal sy ta semrd:thnduandraqhappmahus for
manuf acturi ng a. sem conductor integrated
mold res;n, and more particularly to a technique that may
effectlvely apply to a transfer moldlng technlque
.prov1ded in the molding apparatus for manufacturlng a
semlconductor chip. |
For assembllng as a resin molding apparatus,
that is, a moldlng apparatus a resin-sealed semiconductor
IC device in which’a'semiconductor chip or a pellet is
sealed by a heat-hardening mold resin such as a QFP (Quad
Flat Package) type semieonductor ICTdevice, the currently
- used apparatus is such as disclesed in J-P-A 52-95765.
| | Also, a'mplding process is provided for
manufacturing a resin-sealed semiconductor device having
a DIP (Dual In-Line Package) or a QFP (Quad Flat Paékage)'
structure. In this molding process, a part of a lead
frame is .sealed by a transfer molding apparatus, and its
'relevant.parts such as a semicouductor chip, wires and
the 1nner ends of the lead are covered by a seallng
materlal such as resin. |
The_transfer molding apparatus is located on.a
conveying'path of a lead,fraue between a loader and.an
.Th‘s o th. roplacement shest .'
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circuit device which nethod and apparatus contain a nol ding process for

seal ing a sem conductor chip with nmold resin, and nore particularly to a
techni que that .may effectively apply to a transfer nol ding technique

provi ded in the nolding apparatus for nanufadtwing a sem conductor chip.
For assenbling as a resin nolding apparatus, that is, a nolding apparatus a
resi n-seal ed sem conductor |IC device in which a sem conductor chip or a
pellet is sealed by a heat-hardening nold resin such as a QP (Quad Fl at
Package) type sem conductor |IC device, the currently used apparatus is such
as disclosed in J-P-A 52-95765. Also, a nolding process is provided for
manuf acturing a resin-seal ed sem conductor device having a DI P (Dual

I n- Li Pack _OFEP d Flat P t t . In thi | d

rocess. o part BACKCHNP | (B EF TOGENELOR, o™t ransier moldi ng. appar at us.
dit | ¢ (s . . . : .

and its relevant parts sucgﬁgzgg%§§€5f$ﬂggﬁ£?a 92%9%5%%r53 gnﬂﬁkﬂg$kgﬂar

ends of the |ead are cover g nmateri as resin
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a semiconductor ghipuif §evfed WRithembeRddl aAdtapphLatasdesntainesa to put

the lead frame into the transftfer nolding apparatus, in which a package is
formed on the | epsidingeprdbess fbe sealiagng semicondudtorochipi with

sealed with resin. The | ead franme having '

- mold resin, and more particularly to a technique that may
effectivel& apply to a transfer molding technique
provided in the molding apparatus for manufacturing a
semicohductor chip. |

For assembling as a resin molding apparatus,
that is, a molding apparatus a resin-sealed semiconductor
IC device in which a semiconductor chip or a pellet is
sealed by a heat-hardening ﬁold resin such as a QFP (Quad
Flat Package) type semiconductor IC device, thé currently
used apparatus is such as disclosed in J-P-A 52-95765.

Also, a molding process is provided for
manufacturing a resin-sealed semiconductor device héving
a DIP (Dual In-Line Package) or a QFP (Quad Flat Package)
structure. In this molding process, a part of a lead
frame is .sealed by a transfer molding apparatus, and its
relevant parts such as a semiconductor chip, wires and
the inner ends.of the lead are covered by a sealing
material such as resin.

The transfer molding apparatus is located on a

conveying path of a lead frame between a loader and an
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t he package forned.thereon is taken out of the nolding apparatus and then
Is put into the unl oader. The nol ding apparatus has an upper die and a

~ lower one for formng nold cavities when these dies are matched wi th each
other. Wthin each nold cavity is |ocated-a2lead frane having plural

sem conductor chips fixed thereon. In this state, nolten resin is filled in
the nmold cavit ynltadem! t &f teasian semifdandudtoxmchipotid droreted ionttieedie to
the cavity through runners and resin gates. The nol di ng apparatus provides
an air vent forleadefaianeng thendoaden eanves ttugutashe rlead | frdne intd
resin shortage WhICh ﬁéFeppear when the resin is filled in the cavity, at

each corner mlding éﬂtﬂﬁaﬁ% Agsiwhigh @ paslagstds this
At left in 'le-,f?? o O (% Rt e+ o RhSe. e R A SRR,
formed. to takad gf@ﬁa%ﬁ%ii? Bt Fhe et { R ool et BBt °

i s the |eat FroPchae Rl Thdstch 13 t%?%%#‘i%i £ Hapagom e

runners and apparattsh aid then13 A Sinto RN Gl at us is described
I n "VLSI Packaging Techni que (Last Volune)" N kkei BP.edition, My 15,

1993, pages 34 to 40, forrhexaiillddng Aipparathisc Masoanl/ppeheid haid tae
upper and the | ower
lower one for formlng mold cavities when these dies are

matched W1th each other. Within each mold cavity is
located a lead frame having_plural semiconductor chips
fixed thereoﬁ. In this state, molten resin is filled in
the mold cavity. The molten resin is flown from a pot
formed in the die to the cavity through ruﬁners and resin
gates.‘ |
| The molding apparatus provides an air vent for

- preventing some shortcomings such as air inclusion and
resin shortage, which may appear when the resin is filled
in the cavity, at each corner-of each cavity portion
except the resin gate. Apparently, this air vent is
intended for completely filling the mold resin in the
cavities. Air left in each cavity is discharged from the
air vent to the outside; After the resin implanted into
the cavity is hardened, that is; a mold is formed, to
take out the mold form from the die, the die provides
ejector pins. Each ejector pin is projected into the
cavity for separating from the dies the lead frame having -

culls and molded portion corresponding to runners and



di es provide the correspondi ng heaters. The upper die is supported by a
novabl e panel that is vertically noved along a guide and is fitted to the
| ower die for nmold clanping. Further, -the publication also has a chart
illustrating a molding routine. In the charg,-the lead franme is placed on
the lower die and the upper die (rmould) is pressed down onto the |ower die
for nmold cl anpiressin Gares a prelimnary heated tablet is put into a pot.
The tablet is nolten in the pot through the effect of a heater. The nolten
resinis filled into the Bheitsansfer nhkdinesapparagusnisydeseribe@drinAir
left in the cavity is discharged out through the air vent. In addition,

about an | C nol'Visth Rackaging Technigue pdhast Yolumg} | dikkekni conduct or
die CAD / CAM . Summary" is described i he azjne "El ecfironic
t i8‘E§’n€‘gﬂt’%§d‘-’
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voids, there is known a techni que wherein a flow cavity is |ocated
clamping. Further, the publication also has a chart
illustrating a molding routine. 1In the chart, the lead
frame is placed on the lower die and the upper die
(mould) is pressed down onto the lower die for mold
clamping. Then, a preliminary heated tablet is put into
a pot.:' The tablet is molten in the pot through the
effect of a heater. The molten resin is filled into the
cavity under the pressure given by a.plunger.. Air left
in the cavity is discharged out through the air vent.

In addition, about an IC mold structure and its
main parts, the article "Semiconductor die CAD / CAM
System - Summary" is described in the magazine
"Electronic Materials" of an October 1987 issue, pages 81
to 86, edited by Industrial Research Society, published
on October 1 1987. This article describes an ejector pin
unit having ejector pins, a keep plate, a press platen;
and a chase block.

On the other hand, as means of reducing voids

(foams) in the mold and defective wire flow, an over

runner or a dummy cavity located on the resin flow path



outside of the air vent. Since the tip of the resin intruded into the
cavity entrains air, the air-included resin is guided fromthe air vent to
the flow cavity for storing the resin therein. The flow cavity technique is
described in Japanese Patent Application No.4Hei 4-314506. Japanese

Unexam ned Lai d-open No. 62-135330 al so discloses a nethod for formng a
mol d. This nethdd dessrdbeide ihotied magazine pEledctronid Materidks nerdred
in continuous pores fornmed in the cavity. Wen the nold is separated from
the die, gas isAugpglti d987,opages 3t siodd %,hedigied by Towhistixizl The
Japanese Unexam ned Lai d-open No. Hei 5-74827 discloses a netallic die

havi ng ej ect or PrPRASazshhSPeiety,orndoprvbd ighed onvBagusdr di.nd 9%Bdackage for
sealing a sem con- ductor _chip in a |ead frame, some adverse factors, may
make the flowi ng pace of FRE P¥eVentdngh@cenyrepceacfamodds,y thengdd and

he | f the _lead.f Th f gct or, th
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di sall owed to be discharged out of the die, that is,
storing the resin therein. The flow cavity technique is
described in Japanese Patent Application No. Hei
4-314506.

Japanese Unexamined Laid-open No. 62-135330
also discloses a method for forming a mold. This method
uses a:die formed so that porous metal tips are inserted
in continuous pores fdrmed in the cavity. When the mold
is separated from the die, gas is supplied from the
outside through the metal tips. The Japanese Unexamined
Laid-open No. Hei 5-74827 discloses a metallic die having
ejector pins each formed of porous metal.

When forming a package for sealing a semiéon-
ductor chip in a lead frame, some adverse factors may
make the flowing pace of the resin in the cavity variable
in the upper and the lower spaces of the lead frame.
Those adverse factors are such as the difference of the
flowing pace of the resin between the upper space and the
lower space of the lead frame, between the upper space of

the lead frame and the upper space of the semiconductor

chip or between the lower space of the lead frame and the



confined in the cavity. The application of an inplanting pressure to the
air-included resin reduces a volune of the left air but may bring about
foanms or sinks in the package. They may be adverse factors and | ower
reliability of quality of the package. FurtlBer, if the resin.is |eaked by
‘the inplant- ing pressure applied fromthe air vent, |eaked resin adheres
to the | ead fralewer spacaiofvthe semicamrductor ¢hiph on the lead frane is
may be dropped when cutting or bending the |lead frame_in the |ater process.
The dropped flash may i npbfrsesk asphepemenen;hakesspharfaskh@dKBFAR to t he
air vent, the air vent is clogged. This may bring about defectivye resin
filling when noFP¥WHRT Rt pAc %’é‘?rcﬂa?ﬁe’:ﬁ fRes |, ﬁ,-#&"%ﬁm"ﬁ%‘i Hé;° ké
nol ded product fromihe netalljc die, in othe rds, King.fhe.product
out of the die, *RRAHF "Rt ai ?nﬁ?UrE#ee?tft%?ﬁgiﬁg,téé FﬁgfLYhéBdie may
be so conpli cat np [ r h | . Lot ti and
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concave portiongré@gure td-the aDriBfcDidéderesihagedeteshe woldmd product.
Those concave portions nay be defective portions such as chip cracks or

package slits. tsebaft,aihchudmeytboing abousffoams| drnginkpaint thei s
arranged to discharge the air left inside of
package. They may be adverse factors and lower
reliability of quality of the package.
| Further, if the resin is leaked by the implant-
ing_pressure applied ffom the air vent, 1eaked resin
adheres to the lead frame dr the air vent as flash. The
flash on the lead frame is may be dropped when cutting or
bendiﬂé the lead ffame in the later prdceés. Thé dropped
flash may impair the package.

If the resin flash adheres to the air vent, the
air vent is clogged. This'may.bring about defective
resin filling when molding the package.

On the other hand; for separating the molded
product from the metallic die, in other words, taking the
product out of the die, the die contains plural ejector
pins, so that the die may be so complicated. To design
and manufacture the die, a lot of time and cost Are
required. As to the die for molding the thin product,
when separating the molded product having culls and the

corresponding portions to the runners and the resin gates

from the dies with the ejector pins, concave portions may



the cavity out of the air vent. Hence, a snmall anount of resin is |eaked to
the air vent with the air. The resin hardened in the air vent is so thin
that it nmay be easily chipped. In the cutting process subsequent to the
seal - 'ing process, if the resin is chipped @nd dropped onto the cutting
die, the chipped resin may inpair or transformthe outer |lead. In a case
that the transhber foxich@mpe durfadce ahtthaimalded rpopbict i orfhese
adhesive resin is accunulated in the air vent so that the accunul ated resin
may clog the aicongawe pRntions, nay he defiacting paptiang isuch@s hipPin
the cavity. This shortage of filling resin may bring about foans (voids)
and si nks, mhl@W§4§§nq;|H?qkiﬁﬁ|§k} e quality of the nolded product

(sem conduct or device). |Ln the die for f.orm t he thin oduct

(semi conduct or. devi ce), \Mh§?9¥ﬁ£ﬂ %1 QQﬁféﬁi Qé%ﬁﬁj ARG i ce
containing culls _and .t

gates fromt heaa)pggawt{kﬁ ]tsnea %r g%i%oé’}{%rgég titho H}‘} r%gypg(r: |$s]f
pri cked by the vl Qlefs oy Rt Uy THY 'afalse REErAL | N QEAE BSLAENSE On

t he surface of nol nmay Someti Mes bri ng gﬁout %ﬁfp cracks or package
slits.  -7- Rsil 9&eNiddked & Wdaird Rt SrikiPWHEL @iGVer -FRENSESin
dummy cavities, air vents, flow cavities and ejector pins for thrusting the
nol ded product haz@sned didwhtielaidewiers) ifs o titEc alidt dt mdgndee damily e
pattern is so conplicated that it needs a |ot of tine and

chipped. 1In the cutting process subsequent to the seal-~

ing process, if the resin is chipped and dropped onto the
cutting die, the chipped resin mﬁy impair or transform
the outer lead.

'In a case that the transfer molding apparatus
is continuously in operation, the adhesive resin is.
accumﬁiated in the air vent so that the accumulated resin
may clog the air vent. This may bring about shortage of
filling resin in the cavity. This shortage of filling
resin may bring about foams (voids) and sinks, which
result in 1owéring the quality'of the molded product
(semiconductor device).

In the die for forming the thin product
(semiconductor device), when separating thé molded
semiconductor device containing culls and the correspond-
ing portions to the runners and the gates from the dies
with the ejector pints, the mold (resin package) is
.pricked by the ejecto: pins. This pricking bring about
concave portions on the surface of the mold or may

sometimes bring about chip cracks or package slits.



cost for its design and manufacture. SUVMARY OF THE INVENTION It is an

obj ect of the present invention to provide a nolding nethod and apparat us
that enabl e to manufacture a sem conductor integrated circuit device having
a high-quality resin sealing portion havidgZzne foans and sinks. It is a
further object of the present invention to provide a nolding nethod and
appar atus that enabl e to Rorpaeventcimg divee vifidsgsithe Idish grovides

manuf acturing a sem conductor integrated circuit device having a high-

qual ity resin S¥em-FyNSens ofummy jcavdtias. aizhaentidedlow qawitiesent
-invention to provide a nolding nethod and apparatus that enable to separate

a | ead frame haRth§ILGHOE Pidd, fory theustdndnihte maldad RFoqust o SAmt
wi t hout having to use ejectqr pins. It is anqther object of the present
i nvention to plc(?\?ldb‘é’%é’ljngﬁmlr?&%n&%ﬁﬁh they SaYdiesus E%é’tceyngg}ee "ﬁda prevent
defective transf f .an _qut I lemy T f Y A i It
I S anot her obj gf{%"’to%: % ﬁ% (rz’escg’#lﬁ%\%%ﬁjé%%%u l-tB-n_ Iéo(z.l%p%O\}'?’Jc}:e c;a rmlnil ng d
‘met hod and appapaiUsoh 3k € aall tgngpg@&ﬁ&? .es and sinks on the nold
as nmuch as possible. It 1Is another object of the present invention to
provi de a nol di ng net hod and apparatus that enable to prevent chip cracks
and package slits caused when ejector

SUMMARY OF THE INVENTION

It is an object of the present invention to
provide a ﬁolding method and apparatus that enable to
manufacture a semiconductor integrated circuit device
having a high-quélity resin sealing portion'having no
foams and sinks. | |

It.is a further object of the preéent invention
to provide a molding method and apparatus that enable to
prevent occurrence of resin flash for manufacturing a
semiconductor integrated circuit device having a high-
quality resin sealing portion.

It is a yet further object of the present
invention to provide a molding méthod_and apparatus that
enable to separate a lead frame having a resin sealing
portion molded thereon from a die without having to use
ejector pins.

It is another object of the present invention
to provide a molding method and apparatus that enable to
prevent defective transform of an outer lead and occur-
rence of any impairment. |

It is another object of the present invention



pins prick the nold surface. It is another object of the present invention
to provide a nolding apparatus that has sinply patterned dies. The
foregoi ng and the other objects and the new features will be apparent from
the foll ow ng description and the appended 8rawi ngs. The sumrary of the
representative one of the inventions disclosed in the present application
wi || be briefl jcod@rovised shaicdding mstthad fand apparatus ithat enablieRict or
integrated circuit according to an aspect of the invention includes a step
of preparing aSMPRFess P pndrEdddt on |the Maldh@Hmuch A% wired
sheet containing pluyral sem conductor chips and plural inner |leads directly
or indirectly §%@ﬁ#ﬁ¥%ﬂly coupled on an electrode fornmed on a first main

f f h of th hiRs:. t f | ti t hi p-1 ead d

between a TirSt dio and AtdtoARTINER PRI Tt e HHSRSR S N o
firs _ P _ _

Drural mol o ca PECVRSd & IR netiind Mnd Mprhallh el SndieW,

the first - PreVient idhiYlicdacks 136 patkade el itk Waddid v Sjedane of
t he nol d cavit%rof at Ieélll'\gt~I one of thetg‘i rstd%ndlthe saecond di es ésje%ves to

i nhi bit intrusipimsofpriltk MHed McAd BudFHtd.0 a predet erm ned depth and pass
at | east part of gas conponents for preventing occurrence of voids; a step
of pressing both of the ditedisagmotlhiercabjexttherf ithd lpresent invention
to provide a moiding épparatus that has simply patterned
dies.

The foregoing and the other objects and the new
features will be apparent from the following description
and the appended drawings.

The summary of the representative one of the
inventions disclosed in the present application will be
briefly described below.

A method for manufacturing a semiconductor
integrated circuit according to an aspect of the
invention includes a step of preparing a chip-lead
compound made of a lead frame or a thin wired sheet
containing plural semiconductor chips and plural inner
leads directly or indirectly electrically coupled on an
electrode'formed on a first main face of each of those
chips; a step of locating the chip-lead compound between
a first die and a second die in the molding apparatus
made of a porous material and having the first die and
the second die for forming plural mold cavities for

sealing the semiconductor chips in concert with the first



state of locating the chip-lead conpound between the upper and the | ower
dies; a step of exposing the nold cavity forned by the cl anped dies toward
t he at nosphere through the portion nmade of a porous naterial or inplant-
ing the nold resin into the nold cavity at-a9far |ower pressure than the

I mpl anting pressure of the nold resin and sealing a predeterm-ned portion
of the chip-| eadiegninuwhich att least dneeportiond of sthe iomexmurfiacr) t he
seal ed chi p-lead conpound fromat |east one of the first and the second

di es. The' chi p- bfadheomoddndavi tye ofr ated easdmane: off dhe\fingte@ndhthpis
into the nold cavities through the portion nade of the porous nmaterial.,
Wien the nol d r 86cends digse Seayesy tiohd nhdiRi tc dptrusdon of fhe Rld,regiked

and di scharged fromthe nold cavities jnto.the outside. .The nethod for
manuf act ur i %g a oW (?Gné‘ué’tr&fiﬁtﬁ‘@dw”?pleﬁe@ Gnd AR &Y ﬁﬁ%?ﬂﬂ’e % ep
of discharg- ing _out the gas left in.t | d _cavi.ti t hr | I
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the step of locating the chip-Il€ad conpound between the first die and the

second die in tgpped dndd thiePaoweds divw;Na sty iofs lexposiaiy] thee mdabnd die

for formng pIuraF nold cavities for _ - :
cavity formed by the clamped dies toward the atmosphere
through the portion made of a porous material or implant-
ing the mold resin into the mold cavity at a far lbwer
pressure than the implanting préssure of thé mold resin
and sealing a predetermined portion of the chip-lead
compound with the mold resin; and a step of separating
the sealed chip—lead éompound from at least one of the
first and the second dies.

The chip-lead compound is separated frém the
dies by injecting gas into the mold cavities through the
portion made of the porous material.

When the mold resin is injected to the mold
caviﬁies, the gas may be sucked and discharged from the
mold cavities into the outside.

The method for manufacturing a semiconductor
integrated circuit device includes the step of discharg-
ing.out the gas left in the mold cavities through air
vents made of the porous material forming at least one of

these two dies when implanting the molten resin in the

mold cavities formed by these dies in the state of



sealing plural sem conductor chips in concert with the first die, in which
apparatus the al nost of the surface of each nold cavity is forned of a
porous nmaterial and serves to inhibit intrusion of the nold resin to a
predet erm ned depth and at |east part of -gd® eonponents are allowed to pass
through the porous material, for preventing occurrence of_ voids. The nethod
for manuf act ur iceptactdnag dheidiigrst i) reitdy die aeqontb\di®- i ncl udes the
step of locating the chip-I|ead conpound between the first and the second
dies in the nol di ng appar@edeidachfahdanyiactyring o SQRIFRPNSE/ESi gned

to have plural ool d cavifies faor sealing plural senq conducto hi ps,

t oget \rger IOvm'ut h t"l‘i’é:qq"‘?astt\gc{j:cé:rq%mﬂfl%%d&%‘i#@sat&}eeaeﬁg%f%plg%‘lé)’ﬁeng .
ortion to-each.insjide aof those nold i.ties .o is f f a
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for manufact urigg FnEe e di¥ fdY FURMGE Plurdl mld Caviteiellegort he
step of | ocating the chi p-1ead conmpound between the first die and the

second di e in igealingiplaraipdeditortidtir (dEPgs rial cbriceartd wiheh steond di e
designed to have plural nold cavities for sealing plural sem conductor -

chi ps toget her fiiinst wdie,f iinstwhiich apparatusrthep@lmdsy oft ddwncaiatfaxe one
or nore resin tables, and orie or nore runners for connecting them in which
appar atus at | ofseasiy modd swstitmdisiEaamed of a porous material and

serves to inhibit intrusion of the mold resin to a
' predetermined depth and at least part of gas components
are allpwed to pass through the porous material, . for
preventing occurrence of voids.

The method for manufactﬁring a semiconductor
integrhted circuit device includes the step of locating
the chip-lead compound between the first and the second
dies in the molding apparatus having the'first die, the
second die designed to have plural mold cavities for
sealing plural semiconductor chips together with the
first die, in which apparatus at least an opposite
portion'to each inside of those mold cavities to a gaﬁe

~ is formed of a porous material and serves to inhibit
intrusion of the mold resin down to a predetermined depth
and at least part of gas components are allowed to pass
through the porous material, for preventing occurrence of
voids.
| The method for manufacturing a semiconductor

integrated circuit device includes the step of locating



the pots, the runners and at |east part of an inside of a plunger slidably
provided in each of the pots serve to inhibit intrusion of the nold resin
down to a predeter- mned depth and at |east part of gas conponents are
all owed to pass through the porous nateri=alll f~or preventing occurrence of
voi ds. The nethod for manufacturing a_sem conductor integrated circuit

includes the sthe shinrd@ad qempaund betifen the £fixal dieAnd FhRerting

portion provided in the | ogwer _die through a space hetween the er dje and
the | ower die S99 Sdigidfy s addia ana#qw d’&d’eﬁnqji*eh%rﬁiof%"e ‘fb%\er

di e designed to | ur al .d cavities, for . seali |ur.al, sem. conduct or
chi ps, plural 55‘?2 sfc?@&% icf?gf"r%%q% ta have fpgrq’%]p-f'éo&efe‘gnwlﬁgﬁeg -
nunber of nold Vit ta Vel Ve, I | g
them in which f%%pasregﬁ'ﬁ"sndégi%%s]t s;géﬂrétcogi%ecg!ﬁ ?ér%ll en%g% l{eﬁ:‘:‘rm cg'%}? ies,
the pots, and S e JOHBEd Yotk AYUL SedBIdaA 1) it 9 nd e
jnhibit.intruskgﬁsg?@?%% ﬁg%§°%23|n dg&% to §PE§% eter- #fﬁgd depth, for
preventing occCHasaMC tallds)e aifd et Tx mole rilinkad ffur revhiastitig ng a
sem conduct or -12- integrated circuit device includes the step of
separati ng the then,ednchinidreapparamsnat easyt passtofreaad ir=ide raf and
the second dies by separating the first die fromthe second die as gas is
bei ng i nj ect ed the potsyolthec annnexshand)lata keash pantt @f #n dnaside haf ol d

resinis inplanted to the nold cavity, and is executed to manufac- ture a
thin resin seaPddngen edidablyr poevdges dn @acqhuiaf the pots serve to

inhibit intrusion of the mold resin down to a predeter-

mined depth and at least part of gas components are
allowed to pass through the porous material, for
preventing occurrence of voids.

The method for manufacturing a semiconductor
integféted circuit includes the step of inserting a resin
tablet to a resin tablet inserting portion provided in
the lower die through a space between the upper die and
the lower die in the molding apparatus having the upper
die and the lower die designed to have plural mold
cavities for sealing plural semiconductor chips, plural
pots fo: accommodating resin tables for a predetermined
number of mold cavities, respectively, and plural runners

~ for connecting them, in which apparatus at least part of
each inside.of the mold cavities, the pots, and the
runners are formed of a porous material and serves to
inhibit intrusion of the mold resin down to a predeter-
mined depth, for preventing occurrence of the mold resin.

The method for manufacturing a semiconductor



devi ce whose characteristic is degraded by physical transformation of the
sealing portion if the sealing portion is separated by the ejector pins
provi ded in the nol ding apparatus. The method for manufacturing a

sem conductor integrated circuit device 4+nrdudes the step of inplanting
nolten nold resin to the nold cavities formed by the first and the second
di es and di schimteqeated yeippouit déeicel inchydés cehenstép of aseparatiagpi ng
the first and the second dies with each other, the first die having a main
body wit h ventthetserledrchipslead ccafpoundr foem nat cl¢ast apnehafi bheai r
vents and a filter layer formed on the surface of the main_body and having
pores comuni cBt¥s% and hthecsegond cliies byinseparatingthe Hirsbdl dieesin

nol ecul es to thelfores and allowing only fhe f]ow of ,gas, ,the connunigating

pores having sHedh rhe #Reond Aie A% 93815 neeing iRjected 19 Hhagmo

t di t t of the_ j [ ' d first_di
Sbbond di e decririty (thiSidE ' dbo et LB | SFnet HiE Refe HfLaTEE,
h | d [ . ' -
Wiih the ti s iangdd o ehe MSEERERPILY, R PO Pondiouted od mafillBEEL
mai n body forngged G cetmhﬁ'fh@irv%aié&'é&@@éﬁa&&a@dﬁeégfaeaaoefraaierI al

and having air vents, e surface of the ventilating portTon having a
filter layer cigiddiwitod® Etafddtari sl s dédraded by yRpsEcalhe

comruni cating pores serving to inhibit inflow of nold resin to the air

vents and al | ostargsfoxmation of the sealing portion if the sealing
portion is separated by the ejector pins provided in the
molding apparatus.

. The method for manufacturing a semiconductor
integrated circuit device includes the step of implanting
molten: mold resin to the mold cavities formed by the
first énd the second dies and &ischarging only gas in the
mold cavities in the state of clamping the first and the
sécond dies with each other, the first die having a main
body with ventilating portions made of a porous material
and having air vents and a filter layer formed on the
surface of the main body and having pores communicating
with the air vents, inhibiting inflow of mold resin
molecules to the pores and allowing only the flow of gas,
the communicating pores having smaller inner diameters
than the air vents.

A molding apparatus according-to an aspect of
the invention includes a first die, a second die designed
to relatively come closer to or off the first die and

have mold cavities formed to correspond to packages in



of only gas into the air vents. A nolding apparatus according to the

I nvention includes a first die, a second die designed to relatively nove
closer to or off the first die and formnold cavities suited to correspond
'to packages in concert with the first die,1at-| east one of the first and

t he second dies being formed of a main body providing a ventilating portion
made -of a por oteneertrwithatbehfiiray die,vant 3cant anei p€ pbeodd rsér andn
buried to a predeterm ned depth fromthe inner surface of each nmpld cavity
and formed to RaQecsecandndiasi haviBged mainabad¥giommpreto FRBERANaAEt er s
than the air vents,_ thpose conmuni cati.ng pores for preventi gshat usi,on of

n

mol d resin and"SMFLIRRNGBRLELORs made alsg BOrpuss MLeris ViRg

ti | b t f t fi 1.Qn.
Aecording 1o (REY renkhc "EhecRerBRcs e fe SrapbEret ifabBRELEAR hbi he

ot od, | 5 os o a) Ny
Cower i ng the At ihEeE Tafef oohedihink Bofek LORMMAIChRERGCURE BREL, OF Of

inplanted to they r%fks9v£ﬁéeéomaaﬁiéaehnasga£és servifig- tbeihniBithe ol d
cavities are discharged out. Hence, the ndDlding apparatis of the invention

enabl es to mManiyhALéW' f am6EA1 €SI CEOT thet gUFaveAtsi afdi hldewing Havwng a
hi gh- quality resin sealing portion with no foans and sinks left in the

cavities. The ofisohkftgas iftonthd aixivemssuny be di scharged out of the
whol e or the part of each nold cavity.

: A molding apparatus according to the invention -
includes a.first die, a second die designed to relatively
move closer to or off the first die and form mold
cavities suited to correspond to packages iﬁ concert with
the first die, at least one of the first and the second
dies being formed of.a main body providing a ventilating
portioh made of a porous material and having air vents
and a fine porous portion buried to a_predetermined depth
from the inner surface of each mold cavity and formed to
have communicating pores ¢ontaining smaller inner
diameters than the air vents, those communicating pores
for preventing intrusion of mold resin and allowing
passage of at least part of gas components. A coating
layer may be formed on the surface of the fine porous
portion.

According to the present invention, in the
state of opening the mold cavities formed by the closed
dies to the air.through the porous portion or lowering

the implanting pressure of the mold resin when the mold-

resin is implanted to the mold cavities, gas such as air



By formng at |east part of the pots, the runners, or the plungers of a
porous material, gas such as air left in the pot or the runner may be

di scharged out while the nold resin is guided fromthe pot to the
correspondi ng nold cavity. Wen separatirg 1i4he seal ed chi p-1ead conpound
fromthe die, the gas is injected fromthe outside to the cavity. Hence,

t he chip-|ead defitoind the aldlavedwitiles teateerdimdhargdb duthavilence, uske t he
ej ector pins. Even for nmanufacturing the sem conductor integrated circuit
devi ce havi ng aaliding egpparadals @f phe iigiwentidntenahles t5o eanuktaciyree
manuf actured wi thout having to physically transformthe sealing portion. On
the surface of & W@M%@W&Proflﬂqﬁgﬁﬂt@%ﬁgﬁlta derine having A hight|ter’

I is f d. is filt I ' ] i cati W.th ai
Larer L or e T S deiad olen RS0 SOTULE AL AT 1

I t AN I t inf f t,h | d [ t he. ai

aver serves |G sl YAl ALY | nHho ol YIS SR ld LB e
depth of each ?n%{}?*% (éﬁ.té%x?é{cﬁ’odé of t Pl tﬁlé)(b(%fﬁavc#b ?’e-eé)ér?ve“t

i nflow of the nord resin e alr vents. e summary
‘representati vepg Qfawift§.i nventions disclosed in the present application
w Il be described below “(1) In the nolding nmethod for manufacturing a

nmol ded product by press- fgyt tfotehiiR] fad) ISt gartd Jfetile [Porss, fiHd i ng
portion (such as cavities) fornmed in the
runners, or the plungers of a porous material, gas such
as air left in the pot or the runner may be discharged
out while the mold resin is guided from the pot to the
corresponding mold cavity.

When separating the sealed chip-lead compound
from the die, the gas is injected from the outside to the
cavitj; Hence, the chip-lead compound is allowed to be
taken out without having to use the ejector pins. Even
for manufacturing the semiconductor integrated circuit
device having a thin resin sealing portion, a high-
quality device may be manufactured without having to
physically transform the sealihg.portion.

On the surface of the main body of the die made
of a porous material, a filter l;yér is formed. This
filter layer provides pores communicating with air vents
and'having a smaller diameter than the air vents. Hence,
the filter layer serves to positively prevent inflow of
the mold resin to the air vents.

Further, since the fine porous medium is buried

into a predetermined depth of each communicating pore, it



state of matching the lower die with the upper die, when nolding the
product, air left in the resin press-fitting portion is discharged out of
the dies through a two-stage ventilating portion having a base ventilating
portion formed on the upper and the | ower diSes (at | east one of the dies)
and a surface ventilating portion |ocated on the surface of the base vent
and cont act i ngif PesEidlenitce Pasddiivedie Pravent rinflayy ehdhmmdd resin.
The surface ventilating portion is nmade of a porous nmaterial and is
exchanged wi t h 8838y dthe, a3 ¥&Sri ned nunber of nol di ngs. The surface

ventilating portion is formed of ‘an extensible porous f.ilmstretchabl
pasted on each parting f%@ Wup?&ra J}o%etpqme'}ﬁaeyl“ﬁé’%r%ﬁs%?l m
is transfornmed,;b | i t . I r. oi,es :
presstitti ng (RYPEeRe Ampnss e dHodelt L ASHT Y. by

Further, when sdigalifRissparated fromeach other, the nolded product is
separated fromthe upper and the |ower dies by the restoring force, that

is, the flattening fance mof thiee mAdINy hidtiRid fot eanifRTdrilig o the
resin, the air - 16 - left in the resin press-fitting portions is
forcibly di schaiogeédo pirddiet by pgiessd iaiting Mol tdarediie b a5 resin
separated from each other, the conpressed air is supplied to the resin
press-fitting pameisiseifd titimgugorttiomi(suonas foavirtdlesy)sifogmed il ttheal
product fromthe upper and the |ower dies. (2) In the nolding apparatus for

manuf act uri ng stateded pedehdnobther deowem diengitd tthe mepner ey vham
molding the product, air left in the resin press-fitting
portion is discharged out of the dies through a two-stage
ventilating portion having a base ventilating portioh
formed on the upper and the lower dies (at least one of
the dies) and a surface ventilating portion located on
the surface of the base vent and contacting with the
molten resin when press-fitting the molten resin. The
surface ventilating portion is made of a porous material'
and is exchanged with a new one at a predetermined number
of mbldings. The surface ventilating portion is formed
of an extensible porous film stretchably pasted on each
parting face of the upper or the lower die. The porous
film is transformed by mold clamping the upper and the _
lower dies and preés-fitting the resin when the surface
ventilating portion'is formed. Further, when the dies
are separated from each other, the molded product is
separated from the upper and the lower dies by the
restoring force, that is, the flattening force of the

porous filter. When press-fitting the resin, the air



press-fitting portion (such as cavity) fornmed by matching the | ower die
with the upper die, a two-stage ventilating portion is provided on the
upper and lower dies. This ventilating portion serves to guide air left in
the resin press-fitting portion out of tleld# es. The two-stage ventilating
portion is made of base ventilating portions and surface ventilating
portions | ocat d@fén imh&hen nesionmreas~fi tHdng mertions it £axeiPlyth t he
molten nmetal. The surface ventilating portion and the base ventllatlng

portion are bofHschargedout 5@&%@% ithe %W‘?sa'ce he idies
portion has smaller oreseﬁﬂgp the b ent|I ortion anﬂ I S
exchanged wi t h2FSh&FPRTET qzi'at‘ﬁ ‘%B'P 5&5iP8% A7 ¥ of an

and"the | ower SLBBLieh e e, Sealsl Bieith R S Wi A el I £
the T ower i 6s A% %ﬁ‘ﬁé"&%ﬁ%ﬁ%er  PRILRE SR e lf i Uy

The ol di ng appa@iche H¢diedidsoVvi des sucki ng neans connected to the
two- st age ventilating -17- portion and for forcibly discharging air from

the resin press-fit{i2)g per heNmdldinke appaiiatiifdh mativFactik iy essed
gas supply means connected to the two-stage ventilating portion and for

suppl yi ng conpmedded product by press-fittdindg mdltenpadsionto Eheremiaki ng
means i s operated when the resin is press-fitted, and the conpressed gas
suppl y neans i prese~£idstinigeporttdon dsunhe agesavittay) iaamesh by makghing

" the loﬁer die with the upper die, a two-stage ventilating

portion is provided on the upper and lower dies. This
ventilating portion serves tb guide air left in the resin
press-fitting portion out of the dies. The two-stage
ventilating portion is made of base ventilating portions
and surface ventilating portions located on the base
ventilating portions and contacting with the molfen
metal. The surface ventilating portion and the base
ventilating portion are both formed of a porous material.
The surface ventilating portion has smaller porés than
the base ventilating portion and is exchanged with a new
one. The surface ventiiating portion is formed of an
extensible porous film stretchably pasted on each parting
face of the upper and the lower dies. Further, a porous
film feeding mechanism is provided for supplying the
porous film between the parting faces of the upper and
the lower dies at a predetermined number of moldings (for
example, once). The molding apparatus further provides

-sucking means connected to the two-stage ventilating



In the foregoing nolding nethod (1) and the foregoing nol di ng appar at us
(2), (a) The upper and the | ower dies each provide a two-stage ventilating
portion for guiding the air left in the resin press-fitting portion (such
as a cavity) out of the die. No slot air-vept-is, therefore, required on
each parting face of the upper and the |lower dies. Mdre- over, It is
possi bl e to prpoetioncamdt for forectbbyndisochasgingcairr énom theamgsfinow on
an outer lead resulting fromthe drop of resin hardened in the air vent. :
(b) No air verpréesspfivtied. peehiensntorthencutsidengfi thendiasrandnt t akes
place, so that the sufficient resinis allowed to be filled in the cavity.
~ Further, no fGPARPYRSERJ @RS sPURPl¥L@eanscennacted kel Bhe BWPrSsAI®whi ch
| eads to preventing the quality of the_nolded product (semnm condugto
devi ce) fron1b@?ﬁ§§¥%ﬁkP&dP°fE¥°%H%E% for syeplying ¢ F?ﬁ??ﬁgabﬁr%Pon i's
provi ded for iding the air legfi.in th esin pr - fitting r{iens out
of the dies, ?#h?sr%%%nnEE%EEEfﬁéFbpg pﬁ?ﬁﬁ?ﬁ%'coﬁ%%n%ﬁ?%l?grmgggéegging
oceurrence of yolfigeayWndR fhle O¥EE1h 1R reds LBV Vhhy. cA i T vent and
o design the

a flow cavity. 'S makes 1t easier re’or possible to reduce

the die in sizgonprdsdds %&Qtéﬁéﬁ'fgmeeﬁéiQQ_bﬁefaésdoﬁhéﬁetﬁéseies are

ventilating porti'on and the surface ventilating portion. Further, the
surface venti|gépatatedt foomfeachootRéii ng the nolten resin has smaller

pores than the base ventilating portion. Hence, no clogging takes place in

In the foregoing molding method (1) and the
foregoing molding apparatus (2),

(a) The upper and the lower dies each provide a
two-stage ventilating portion for guiding the air left in
the resin press-fitting portion (such as a cavity) out of
the die. No slot air vent is, therefore, required on
each pérting face of the upper and the lower dies. More-
over, It is possibie to prevent defective transformatioh_
and occurrence of any flow on an outer lead resulting
from the drop of resim hardened in the air vent.

(b) No air vent is provided. Hence, no resin
clogging in the air vent takes place, so that the
sufficient resin is allowed to be filled in the cavity.
Further, no foam (voids) or sink takes place in the
molded portion, which leads to preventing the quality of
the molded product (semiconductor device) from being
lowered. |

(c) Since the two-stage ventilating portion is
provided for guiding the air left in the resin press-

fitting portions out of the dies, it is not necessary to-



t he base ventilating portion. (e) Since the surface ventilating portion

exchangeabl e,

the portion is allowed to be exchanged at a predeterm ned

nunber of nol dings. This makes it possible to prevent occurrence of a

defective nold caused by the resin cloggingg (f) The surface ventilating

portion is forned by transform ng an extensible porous filmstretchably
pasted on eachppewidegcbmpenehtshéouppeevent inge oconrrenices ofi Moidse
suction and exhaust (and the injecting pressure of the resin). Hence, the
proper nol d i ssuchoagdanoovert-runpeéry ahdummynpaviityy aneadm aentp@ask @nce
of the nold form (g) The surface ventilating portion is forned of an
ext ensi bl e por 46wt 8a¥isyr et ThaEl Pakest &4 easigehteadesign e die & upper

and the | ower

mol ded product PPESAPLEWER TEABEesE
by neans of the restorin
the porous film This is

| ower die at eaC

di es. Hence, when thggdies are separated from each ot her

rocess an orous fil

por ot T 1Sy SHRRL L phepUEEs Gl BuLA5ED Gonkiating gl i

suppl y mechani ggy-+heB¢etnao sﬁ!r@ﬂ&b”Geh%:fcgﬁgii’fxg\iggk?ibﬁe £ 3nRakeihly at

portion. It nmeans thaf the proper nold

o0 be formed w t hout

i npai ring the gHtemodpBAaraBEA Rhst BRallk# DBKEE than the base

ventilating portion. Hence, no clogging takes place in
the base ventilating portion.

(e) Since the surface ventilating portion is
exchangeable, the portion is allowed to be exchanged at a
predetermined number of moldings. This makes it possible
to prevant occurrence of a defective mold caused by the
resin E1ogging.

(f) The surface ventilating portion is formed
by transforming an extensible porous film stretchably
pasted on each parting facelof the upper and the lower
dies with the suction and exhaust (and the injecting
pressure of the resin). Hence, the proper mold is
allowed to be formed without impairing the outer
appearance of the mold form.

{g) The surface ventilating portion is formed
of an extensible porous tape st:etchably pasted on each
parting face of the upper and the lower dies.. Hence,
when the dies are separated from each other, the molded
product is allowed to be separated from the upper and the

lower dies by means of the restoring force, that is, the

i's

t he

r $8diPr §42Lne upper and the |ower dies
f , that.is,., the. .- 19 - flatteni f
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he
m

I ng



(i) Since the sucking nmeans conmunicating with he ventilating portion is
operated when the resin is press-fitted, the air left in the resin
press-fitting portion is quickly discharged. This nmakes it possible to keep
t he outer appearance of the nol ded produet 1preper and do the nmolding with
no void. This makes contribution to inproving a yield. (f) The press-fitted
gas supply neafidatteming- foxriengfwithle pocousntfillat.i nThis tisoa istbgtEirtat-ed -
when the dies are separated from each other, and the nol ded product is
pushed out of thenupfethenejessoropdnsdi es by the press-fitted gas. Hence,
the separation of the nolded portion (nolded product) is p05|t|ve (k) When
the dies are separated bed\EB@hP@FﬁEﬁ fidm #ﬁlé@@@&dﬁ@|@ﬁ ene thes e out

f th d the | b h f fi
e L T i
|t t hat th t { f t | d d
e o Lo A R b SRR i Bl 1 o

k No t
crack o 3 TRCKURELS? Bkl RELD o g eile oLl

ggln ‘é‘;:a%tE gg&l }:?F‘é%E%‘EQQﬁe%i%%ﬁ Eo&:%%ﬁe the meRWsathdt R pPepid cost.
s a perspective V|em/shomﬁng a
transfer nol di gg1appar allswear taebéommaawtiehbu&g impaiedng the outer
appearance of the mold form. '

ki) Since the sucking means communicating with
he ventilating portion is operated when the resin is
press-fitted, the air left in the resin press-fitting
portion is quickly discharged. This makes it possible to
keep the outer appearanée of the molded product proper
and dqﬂthe molding with no void. This makes contribution
to improving.é yield.

(f) The press-fitted gas supply means communi-
cating with the ventilating portion is operated when the
dies are separated from each other, and the molded
product is pushed out of the upper and the lower dies by
the press-fitted gas. Hence, the separation of the
molded pbrtion (molded product) is positive.

(k) When the dies are separated from each
other, the molded portion is released out of the upper
and the lower dies by the restoring force of the porous
film and the press-fitted gas supply ﬁeans. Hence, no
ejector pins are required. It means that the ejector

pins never priqk the molded portion of the molded



i ncluded in a nethod for manufacturing a sem conductor integrated circuit
devi ce according to the present invention; Fig. 2 is a partially cut-away
expanded front view show ng an essential part of the transfer nolding
apparatus shown in Fig. 1; Fig. 3 is an exR@inded section showing a clanp
nol di ng state of an upper unit and a lower unit shown in Fig. 2;- Fig. 4 is
an expanded sepregicthowhighamakesniitgposaiblel tohpreyent @aqurnengeof -

| ower unit shown in Fig. 2; Fig. 5 is an expanded section show ng an upper
unit and a | owdr ChAPt cFASK 9&da pagkagen$Tacknol di ng apparatus according to
anot her enbodi mrent of the_present, invention; Fig. 6 s a frant viqﬁ%s oW ng

another type of transfer (d3] don§igcroraPid isoreguixpsdy 89 & % 18 .

21 - process in,.the _nethqd far yf acturjing a,sem conduct or, i nt egr at ed

circuit devi ceSkEEGFIFRg 1o SHRY é’?gnt i&k\}%r‘l_t PSRCEy| ga*rs 4t eﬁasgﬁralqﬂ/

cutavay expandgd SNk a4 GURARANKIG A RnES T il RAEEIMN Pled Nadd AP el

nol di ng appar at'us own i n Eig. ; Ei g. 8 1Ts atftront view show ng a | ower

- die shown in F nu?éth&inﬁ ki m@N aflP@eed section showing each part of the
k . . L)

upper and the lower dies shown in Fig.
BRIEF DESCRIPTION OF THE DRAWINGS
| Fig. 1 is a perspective view showing a transfer
molding apparatus for performing a sealing process
included in a method for manufacturing a semiconductor
integrated circuit device according to the present
invention; |

Fig. 2 is a partially cut-away expanded front
view showing an essential part of the transfer molding
apparatus shown in Fig. 1;

Fig. 3 is an expanded section showing a clamp
molding state of an upper unit and a lower unit shown in
Fig. 2;

Fig. 4 is an expanded section showing an
opening state of the upper unit and the lower unit shown.
in Fig. 2;

Fig. 5 is an expanded section showing an upper
unit and a lower unit provided in a transfer molding
apparatus according to another embodiment of the present
invention;

Fig. 6 is a front view showing another type of

transfer molding apparatus. for performing a sealing



Fig. 10 is an expanded section show ng a part of a main-body of the die
shown in Fig. 9; Fig. 11 is an expanded front view showing a part of a |ead
frame that is released out of the nolding apparatus after packagi ng of the
| ead frame is conpleted; Fig. 12 is a seeti2an-showi ng a sem conduct or
integrated circuit device after an outer lead is bent; Fig. 13 is a
flowchart showpxrpcess doethel aretimadffant manufadtmksiag o rearieonductopr at ed
circuit device; Fig. 14 is a front view showing a | ower die correspondi ng
to the di e shoumtiegraited gincudrtodewias geasirding dfcerthepreseippar at us;
Fig. 15 is a section showing a transformation of the transfer nolding

appar atus as sH®N®Nt4OMigs. 3 and 4; Fig. 16 is.a section showing a

transformati on of the transfer, noldin par.at us .as shown in, Fi 15: -

22 - Fig. 17 is a sectiof ol A & tﬂ%@&%ﬁ“&?"fﬁy tﬁ@%ﬁs?fép%l di ng

apparatus as shown in Fi.g. 16; Fig. .18. S a.secti ] '

correspondi ng tvd'ef"hg?‘o g\ﬂnalnh eﬁ%ntg'%lln%z?ﬁgﬁ?g‘r qci{)p?zgo}%%d%é%%%n%*%g

apparatus; Fig gl)%fa%u% %wnorlns@?.\qf.n%.t he portion corre- sponding to that
i pe o

shown in Fig. I'n anot her ty rafdsfer nol ding apparatus; Fig. 20 is

a section showi ng the pomigOn Qi & FRMIVIeW SHAEING WWoWer ki 19 in
still another type

shown in Fig. 7;

Fig. 9 is an expanded section showing each part
of the upper and the lower dies shown 'in Fig. 7;

' Fig. 10 is an expanded section showing a part
of a main body of the die shown in Fig. 9;

Fig. 11 is an expanded front view showing a .
part of .a lead frame that is released out of the molding
apparaius after packaging of the lead frame is completed;

Fig. 12 is a section showing a semiconductor
integrated circuit device after an outer lead is bent;

Fig. 13 is a flowchart showing a process for
manufacturing the semiconductor integrated circuit
device; '

Fig. 14 is a front view showing a lower die
corresponding to the die shown in Fig. 8 in another type
of transfer molding apparatus;

| Fig. 15 is a section showing a transformation

of the transfer molding apparatus'as shown in Figs. 3 and

Fig. 16 is a section showing a transformation

‘of the transfer molding apparatus as shown in Fig. 15;



of transfer nolding apparatus; Fig. 21 is a nodel view showi ng an essenti al
portion of the transfer nol ding apparatus accordi ng to anot her enbodi nent
(enmbodi nent 11) of the present invention; Fig. 22 is a perspective view
showi ng an outer appearance of the transfer gmwldi ng apparatus according to
t he enbodi nent 11; Fig. 23 is a partially cutaway front view show ing a
nol ded portion of the tramsigr 1P!isnrg seption ushewing dangransformation
enbodi ment 11; Fi.g. 24 is a schematic section showi ng the dies of the
transfer nol di ngfipiee atrensfermolding apparatuasi agnshown ingFigs 16:a
schematic section showing the dies |ocated in the nolding process done in
the transfer nolding apparBtgs B8 cbs drngecbioncshowbagnbhe BATLEPB. 26 is a
schematic section show ng_the - 23 - opening_dies_provided in fhe
transfer nol di ncFRARRFRLNALIRG cEp JERAL  BhOWR %Hb%ﬂgne%tlﬁl?n?$ﬁer2%YP§ qf
schematic secti on show ng %L§s¢$rovided i n_anot her enbodi nent (enbodi nent
12) of the prescrfansiRRPAIIIRG APPATALUS schematic section showi ng di es

B g enoLer Mo FEL SRR ERuADH ok o RLRS BRI Copte-
mol di ng apparaILgbgﬁafﬁgi@g {Rat shown in Fig. 10 in another type of
transfer molding apparatus;

Fig. 20 is a section showing the portion corre-
sponding to that shown in Fig. 19 in still another type
of transfer molding apparatus;

Fig. 21 is a model view showing an essentiai
portion of the transfer molding apparatus according to
another .embodiment (embodiment 11) of the present
invention;'

Fig. 22 is a perspective view showing an outer
appearance of the transfer molding apparatus according to
the embodiment 11;

Fig. 23 is a partially cutaway front view show-
ing a molded portion of the transfer molding apparatus
according to the embodiment 11;

Fig. 24 is a schematic section showing the dies
of the transfer molding apparatus according to the
embodiment 11;

Fig. 25 is a schematic section showing the dies
located in the molding process done in the transfer

molding apparatus according to the embodiment 11;

Fig. 26 is a schematic section showing the



anot her enbodi nent (enbodi nent 14) of the present invention. DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Later, the enbodi nents of the invention wll be
described in detail with reference to the drawings. Fig. 1 is a perspective
vi ew showi ng an outer appearance of the ouwensgl L transfer nol di ng apparatus
used for the nethod for manufacturing a sem conductor inte- grated circuit

devi ce accor di ngpbfihe dieds proviiaeantinothel iransfiear aloldiing wppRakus
sealing a sem conductor chip of a sem conductor pellet, that is, a lead
frame having t haceodifadto: theC kimbddimeénat tligreon, with resin. The |ead
frame having the sem conductor chip bonded thereon is conveyed froma

| oader 7 to the transfer wmilgdi 2§ dspar schematic, sgatden mhowAE SHRRt or
chip is sealed. After the lead frane is packaged with resin,_ the pgckaged
lead frame is cprosmideédoin anethesh embodiment {emhadimantd I3) Hf Lﬁ?eoade-r
9. The detailed construction of the transfer nolding apparatus 8 will be
shown in Fig. 2Presemtediverti®diotes a pedestal. A nuneral 11 denotes

col ums whose | ower ends ar.e secur.ed on the pedestal, .10. t fixed

PI aten secured on the upp&r%ndS df ﬁ@‘%’cﬁ"ﬁ%ﬁc fECt,&]o?Povséﬁcf e Eﬁ a 'ZehélB is
itted to the colums o T vabl FE@ | 'H%%ﬁg t i cal |

noved as gui ded vaﬁ@%&%%%so%%bfﬁeb%ﬁﬁva %3&) I%t%ir% prlo:&l (l:ﬁfs\&g{édri Vi né

bl ock 14 secure on. QH%' i Vi block 14 is linked to a rod 16 of a
cylinder 15 Iocg?%%ggﬁillnv £ Vel

Fig. 29 is a model view showing an essential
portion of the transfer molding apparatus according to
another embodiment (embodiment 14) of the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
_ Later, the embodiments of the invention will be
described in detail with reference to the drawings.

Fig. 1 is a perspective view showing an outer
appearance of the overall transfer molding apparatus used
for the method for manufacturing a semiconductor inte-
grated circuit device according to the present invention.
This apparatus is used for sealing a semiconductor chip
of a semiconductor pellet, that is, a lead freme having
the semiconductor chip bonded thereon, with resin.

The lead frame having the semiconductor chip
bonded thereon is conveyed from a loader 7 to the
transfer molding apperatus 8, in which the semiconductor
cﬁip is sealed. After the lead frame is packaged with

resin, the packaged lead frame is conveyed out and then



on the pedestal 10. The cylinder 15 is operated by oil or air pressure. The
novabl e platen 13 is vertically noved through the effect of the driving

bl ock 14 operated by the cylinder 15. The fixed platen 12 is fixed with an
upper unit 21, -that is, an upper nolding diggunit, the die matching face
2la of which is directed downward. On the other hand, a lower unit 22, that
i's, a lower nol dceomplbdatedt bysancanledder She novabl e platen 13. The | ower
unit 22 has a die matching face 22a directed upward. The details of the
upper unit 21 and the | owFheudetailedi conssructionr efedhen tmagsfex and 4.
The upper unit 21 is made of netal such as steel and _has a boxy protecting
frame 23 whose moldingoappsmatusofewédl Rengheownal img Fi@notdes & du@

served as a first die, which is fitted to the protecting frane_23. A
nunmeral 25 denolBsdgnptesecdt PREestade sAcHMBRTEL dite tes selumms o5
die body 24. Plural ejector pins 26 are axi,ally penetrated.tiroug he die
body 24 and t he"PP8BecPFRY ﬁBQFeaES.S?HBEEdePECF BFH?S%§1 H@'alﬁ dto

or eseed bet noendBNPERE| 2ofeapgr EAAED BoSiel oh(EE) GEber Bls €T che

pressed between e an second~ej ector plate

secured thereon eRqt he pej p 7k qa RHO ' RIS
25, a gap 28 isc?gﬁﬁgg.&}ﬁ tﬁéhﬁgﬁggeokq?ﬁg%ggg gg,kgﬁgggjggfg?ekﬁg;es 27a

and 27b are all gged ©fevabiabak! p1ERER 3321iBSh1NBMed eobedy vébtibmly

vertical action of the ejector plates 27a and 27b | eads to that of
moved as guided by the columns 11. The movable platen 13
provides a driving block 14 secured thereon. The driving
block 14 is linked to a rod 16 of a cylinder 15 located
on thé pédestal 10. The cylinder 15 is pperated by oil
or air pressure. The movable platen 13 is vertically
moved through the effect of the driving block 14 operated
by the cylinder 15. |

The fixed platen 12 is fixed with an upper unit
21, that is, an upper molding die unit, the die matching
face 2la of which is directed downward. On the other
hand, a lower unit 22, that is, a iower molding die unit
is secured on the movable platen 13. The lower unit 22
has a die matching face 22a directed upward.

The details of the upper unit 21 and the lower .
unit 22 will be illustrated in Figs. 3 and 4. The upper
unit 21 is made of metal such as steel and has a boxy
protecting frame 23 whose lower portion is opened. A
numeral 24 denotes a die body served as a first die,

which is fitted to the protecting frame 23. A numeral 25

denotes a protecting plate secured on the inside of the



the ejector pins 26. Like the upper unit 22, the lower unit 22 is made of
metal such as steel. The lower unit 22 has a boxy protecting - frame 33 whose
top is opened. This protecting frane 33 is fixed to a die body 34 served as
a second die. A protecting plate 35 is secl2%d-on the inside of the die
body 34. Plural ejector pins 36 are penetrated through the die body 34 and
the protecting dieatlodp 2&i alPlurghi epectdenpindhode arecaxiaplyis 36 are
allowed to slidably travel through the die body 34 and the protecting plate
35. The base erpenstratdd cilocowgh pihe 3bi¢ sbedy s34 candt beerproteeting ect or
plate 37a and a second ejector plate 37b secured thereon. Between the
ej ector plate FAREMPRI he TheRe @jectRr Pine 26 axe @bloged steoshidably the
range of the gap 38, the ejector plates 37a and 37b are allowed to .
vertical ly travef@ i%réww bodgrdy Pase %‘égt?ga?he eferé%o_:_: Bt®fon of
the ejector pl s, 37a_and 37b leads to.1h of the ej Mol N 6, These
ej ector plates a3 Pes %%H"eﬁ'b ‘aarfe;L t?’i%‘l”f?/r oéf%/%% %@éasr?&/l %g
nmeans. On the s ﬁggp ' (5»h _ PSSy es portion is formed
ég‘{ :ﬁe ré) 31 %ie%%ort | (Z)sflfe&gé% EHerEeH

to correspond to I n_ ol hose concave portions, as

shown in Fig. 3, a cavit)pdisden 15 ROdd@8r GP14ES PN 414 t €nd her@gaeton of

the lead frame 42 having a sem conduct©or chip 41 bonded thereon, that is,

the resin seal gthgpPldtd. 29 |qupr2gnsd £armed! ai 1 théoramye cyfi e cal

pot 44 fitted thereto. A plunger 45 is fitted to the
gap 28, the ejector plates 27a and 27b are allowed to
vertically'move against the die body 24. The vertical
action of the ejector plates 27a and 27b leads to that.of
the ejector pins 26.

Like the upper unit 2%, the lower unit 22 is
made of metal such as steel. The lower unit 22 has a
boxy piotecting frame 33 whose tdp is opened. This
protecting ffame 33 is fixed to a die body 34 served as a
second die. A protecting plate 35 is secured on the
inside of the die body 34. Plural ejector pins 36 are
penetrated through the die body 34 and the protecting
plate 35 axially against them. Those ejeétor pins 36 are
allowed to slidably travel through the die body 34 and
the protecting plate 35. The base end of each ejector
pin 36 is pressed between a first ejector plate 37a and a
second ejector plate 37b secured thereon.
Between the ejector plate 37b and the protect-

ihg plate 35, a gap 38 is formed. 1In the range of the
gap 38, the ejector plates 37a and 37b are allowed to

vertically travel against the die body 34. The vertical



i nside of the pot 44. This plunger 45 is allowed to axially travel in the
pot 44. The plunger 45, as shown in Fig. 2, is driven by a cylinder 17
fitted to the driving block 14. On the tip of the plunger 45 is placed a
tablet 46 made of resin. This tablet 46 is hgated by heaters located in the
di e body 24, 34 and the protecting plates 25, 35. The tablet 46 is heated

by a pre-heater gu¥id ¥ ithedWjddticr pltest374 and c37h hbeads ctei thabfof
resin is made | ower. \Wen the &{e bodi es 24 and 34 are matched, these die
bodi es 24 and 34mrerededtnd @ing B6er ThEsarsjartas pkates 7adi dgbrodian
resin fromthe pot 4 to the cavity 43. Further, the upper unit 21 or the

| ower unit 22 mandeaTwramsl vErpicakly diebeen| by kdririagdgneam@ave portions

formed to correspond to the cavities and a center bl ock_ ha 'qg t? pot 44.
O, the unit may use a  On zhe #ﬂ#ﬁ#cﬁxﬂft%&ﬁhrﬁ&ﬁrﬁP?Yu¥él Potdr44. Each

o 0 b0 o 00 S S I8 S BS1.S52-BSHa o (R Eaath O ¢
2 sintering mat ARYLHEL BhESoRnr FF (ORS Savd peBe dfa b rir SndR LTl
| ength of sever diqert) i oot e S e TortTH cobfelRbRtifa o e D
to the process TQL RWTISE LN Nedd SERAME YR R&¥inG £08&hE€onductor chip

41 bonded theréon, that is, the resin sealed portion.

The lower unit 22 contains a hollow cylindrical
pot 44 fitted thereto. A pluﬁger 45 is fitted to the
inside of the pot 44. This plunger 45 is allowed to
axially travel in the pot 44. The plunger 45, as shown
in Fig. .2, is driven by a cylinder 17 fitted to the
driving block 14. On the tip of the plunger 45 is placed
a tablet 46 made of resin. This tablet 46 is heated by
heaters located in the die body 24; 34 and the protecting

plates 25, 35. The tablet 46 is heated by a pre-heater
and then is put into a pot 44 in which the viscosity of
resin is made lower.

When the die bodies 24 and 34 are matched,
these die bodies 24 and 34 serve to form runners 47 and
gates 48 for guiding molten resin from the pot 4 to the
cavity 43.

Further, the upper unit 21 or the lower unit 22
may be formed of plural chase blocks having concave
portions formed to correspond to the cavities and a

center block having the pot 44. Or, the unit may use a



circuit device. In the pre-die bonding process, the sem conductor chips 41
shown in Fig. 3 are secured on the lead frame 42. An inner |ead formed on
the lead frame 42 and an electrode forned on a first face of the sem con-
ductor chip 41 are electrically coupled w 2t 2ach other through a wre.
This coupling results in formng a chip- |ead conpound 40. Then, the solid
resin tabl et 46ubth+pdtbyypechaveényeplaralspptacéd.on the plunger 45, and
the lead franme 42 is put between both of the die bodies 24 and 34. Figs. 2
to 4 show only two cavi t Each46fi the dhechodiesn23sandpghi &8¢ frzmedhefpat 44
and-filled, but the other cavities are fornmed on each of the die bodies 24
and 34 in the DeFPuematerial; onHencenethegdiesbody hapssuch: ¥engdlari ving
the cylinder 15 shown in Fg. 2, the lower_unit 22 |s noved cIosgr to the

) | -
upper unit 21 §1°Rn2% @pidingceut bhe.gasnietheiRathei 8RAGES,FUCh as g .
defined b h f.th I e_bodi eg. 24 d 34,,Wh 45
riven byt ho ESTLRGES 45 coPbed £p EPecdsf ndifed ne 85, 37, DAERE
tal is fl | t L4 h, 48. In th
process of {1 oprECls HELERYAL. °8 SEntOEeHE nbbARERY ShcRNds0RRER1)T 0 1O

cavities 43 argofadenardedraiiiok Nooualz! b8 @bgabodbRStRE 8vdrafyt hat are

overall fornmed to have a ventilating function. di scharge out the gas

flown in the dggrbagéecst2énandiéibodpe28r 6184 NlahyyafEné3pbeaesasaekhaust
hole 49 formed therethrough. In addition, the exhaust hole 49 may be
having a length of several um are formed.

Next, the description will be oriented to the
process for manufacturing a semiconductor integrated
circuit device. In the pre-die Bonding process, the
semiconductor chips 41 shown in Fig. 3 are secured on the
lead frame 42. An inner lead formed on the lead frame 42
and an electrode formed on a first face of the semicon-
ductor chip 41 are electrically coupled with each other
through a wire. This coupling results in forming a chip-
lead compound 40.

Then, the solid resin tablet 46 heated by the
pre-heater is placed on the'plunger 45, and the lead
frame 42 is put between both of the die bodies 24 and 34.
Figs. 2 to 4 show only two cavities 43 into which resin
is supplied from the pot 44 and- filled, but the other
cavities are formed on each of the die bodies 24 and 34
in the vertical direction of the figures.

In this state, by driving the cylinder 15 shown
in Fig. 2, the lower unit 22 is moved closer to the upper

unit 21 so that the spaces containing the cavities 43 are



connected to sucking neans for exhausting the gas flown in the die bodies
24 and 34 out. After heating and hardening the resin filled in the cavity
43, the cylinder shown in Fig. 2 is driven for lowering the |lower unit 22.
Both of the dies are opened from each ot keR8 Next, the ejector plates 27a
and 27b of the upper unit 21 are |lowered and the ejector plates 37a and 37b
of the | ower udefifpedaby theseurfaces odvahendienbeodiese 24j @ndor34i ns 26
and 36 projected out. This is the term nation of the opening of the dies as
shown in Fig. Whemhthe pAunggirp4bedarivempdiniheo cydindexaddd sgnves to
Apparently, the conpound 4Q contains the nol ded package 433 for sealing the
seni conduct or EHF§S4EheA§°SﬁSanFﬁa#VgF $,mPH§e§eEF@chHFp%ﬂ€§@'éﬁﬁﬁbund 40

and oul| porti BS 4ATitnee dicCR5PuR FRAnERS: A1 FadnaRse, 48:° ["oo7 S 4"
(Embodi ment 2) Fig. 5 shops, ggt ?BEEQE E?'QhBﬁiﬁ%ﬁih%t 13650419 t Ahe
anot her enbodi nent of theé prese rnvention, 1N IC e common cdnponent s

of this embodi grEt 16¢+! RASEnE rhifiek8’ 490hRd eHROGATER 1 BYS BR@ Sanme
nunerals. In Fig. 5, the transfer nol ding apparatus does not include an

ej ector pin andigBhairgelobuk! 8heoudhe thBPaieUBbliids 23 ha™d Bhathare
protecting frame 23 and the die body 24. The upper unit 23 is fornmed by the

protecting fraowegdlanforheddte hate ddvenkélappag fanctidn.s Motted to the
fixed platen 12 shown in Fig. 2, while the
discharge out the gas flown in the die bodies 24 and 34,
the protecting frame 23 has an exhaust hole 49 formed
therethrough. In addition, the exhaust hole 49 may be
connected to sucking means for exhausting the gas flown
in the die bodies 24 and 34 out.

After heating and hardening the resin filled in
the cavity 43, the cylinder shown in Fig. 2 is driven for
lowering the lower unit 22. Both of the dies are opened
from each other. Next, the ejector plates 27a and 27b of
the upper unit 21 are lowered and the ejector plates 37a
and 37b of the lower unit 22 are raised. This movement
makes the ejector pins.25 and 36 projected out. This is
the termination of the opening of the dies as shown in
Fig. 4. Then, the chip-lead compound 40 is released out.

" Apparently, the compound 40 contains the molded package
43a for sealing the semiconductor chip 41.
| As shown in Fig. 4, the sealed chip-lead
compoqnd 40 contains packages 43a for the cavities 43,
portions 47a for the runners 47, and cull portions 44a

that are not filled in the runners 47.



| ower unit 22 is fitted to the novable platen 13 for allow ng the vertical
action of the unit 22 itself. The protecting frame 23 has vent pipes 51
fitted thereto. The protecting frame 33 also has vent pipes 52 fitted
thereto. Each of the vent pipes 51 is connegged to a pipe 55 provided with
a change-over valve 53. Likew se, each of the vent pipes 52 is connected to
a pipe 56 provi (esbadikeatcBange-over valve 56. The pipe 55 is connected to
a vacuum punp 57 and a conpressor 61. The pipe 56 is connected to a vacuum
punp 58 and a conpressor B2g.|h shewspadingnafpar meddisgoapparatg. 5, when
resin is supplied fromthe pot 44 to the runner 47 and the gate 48 and then
is filled in thaceewdipgsto spetherpembedimentdofsthrepaeeeal dBVERFioNLe

gas left in the_cavitg 43 i s di scharged out thrgugg,thgmgié,bodies 24 and
34. Wen the dit8 WRiCh Ehe(CPBRORFERRPRENLACOF ks embegiment to 4o oyt

g; Egﬁpgggzoggt§é°%%§°gng%n?ﬂ%gﬂégéggggﬁggéggggogﬁégz?E%'gh%SLéﬁ%gﬁghng
. . . ! 4 p - 0 i
Xﬁ?tQA?LBB? u;?%§0€%§§e§éc?§g géﬁgggﬁ?Fﬁgigﬁggf%ggégggﬁggﬁgggPﬁgﬁt.'S taxen

tly, thes;£hi d,4¢ t ghnas 43 [
Appar ent |y elﬁé%ﬁ?%egq'égngU?iﬁ%Q ?ﬁa Qh”éPéEEogaPEQQE. @nkOLpped! 1 Ng

the senjconductor : e arr epte 0 the surfac of the
di e bodies 24 aﬁﬂi§42§ei§e£pi'ﬁe&|B?nthaepébﬁeaﬁﬂh?Sfﬁéméndﬁénah%fiéeh‘iés

and their surfaces. In the illustrative enbodi nent, the die bodies
body 24. The upper unit 23 is formed by the protecting
frame 33 and the die body 34. The upper unit 21 is
fitted to the fixed platen ;2 shqwn in Fig. 2, while the
lower unit 22 is fitted to the movable platen 13 for
allowing the vertical action of the unit 22 itself.

The protécting frame 23 has vent pipes 51
fitted‘thereto. The protecting frame 33 also has vent
éipes 52 fitted thereto. Each of the vent pipes 51 is
connected to a pipe 55'provided with a change-over valve
53. Likewise, each 6f the vent pipes 52 is connected to
‘a pipe 56 provided with a change-over valve 56. The pipe
55 is connected to a vacuum ﬁump 57 and a compressor 61.
The pipe 56 is connected to a vacuum pump 58 and a.
compressor 62. |

In the molding apparatus shown in Fig. 5, when
resin is supplied from the pot 44 to the runner 47 and
the gate 48 and then is filled in the cavity 43, vacuum
pumps 57 and 58 are driven so that the gas left in the
cavity 43 is discharged out through the die bodies 24 and

34. When the dies are opened for releasing the lead



24 and 34 are overall formed of a porous material so that the overal

bodi es are ventilative. In place, only the portions for the cavities 43 or
their parts nmay be formed of such a porous nmaterial. In the figure, though
‘both of the die bodies 24 and 34 are forredmf-a porous material, only one
di e body may be formed of a porous material. (Enbodiment 3) Fig. 6 is a
front vi ew shofinamen 42 outf @f rthejldngp%m@re;t ushecukdiingy 19 temonirated,
enbodi nent of the present jnvention. Fig, is a partially cutaway enlarged
front vi ew sho rPmRrassach iy :;ﬁ)rqumlgleﬁd thie conpressIers lvarg §2gtos.

fixed on & pedddiemasshed dRons ol d N FL Bl I8 SRt HACRE S on
upper uni 165, TRARIRLAN S cibror e g, el ST 4’.?%@\3 8 4?#“ A 70 of

wih ;”?S&e?gun%’%w‘% Bt AR N o foledP PRE MOUH difp ¢ eL' oS

cont rol uni 72 %'@h“?&"ﬁ?est e Té‘ﬁr‘?.‘%ﬁv“%%‘ﬁ%“

details of the ggpp@mntdiids %@@hdﬁaﬁgé QY fEp tségllx@ecwrwémmﬁd@&dws
an upper base nenber 75 to which an ‘upper die 76 served as a first die is

fitted. The | owhipidll. 7Athas tdneparthe asiar nfatitard tto Wheswrfaves of e 78
served as a

the die bodies 24 and 34 serves to clean the die bodies
24 and 34 themselves and their surfaces.

| In the illustrative embodiment, the die bodies
24 and.34 are overall formed of a porous material so that
the overall bodies are.ventilative. In ﬁlace, only the
portions for the cavities 43 or their parts may be formed
of such a porous material. In the figure, though both of
the die bodies 24 and 34 are formed of a porous material,

only one die body may be formed of a porous material.

kEmbodiment 3)

Fig. 6 is a front view showing a transfer
molding apparatus according to another embodiment of the
present invention. Fig. 7 'is a partially cutaway
enlarged front view showing an essential portion of the
apparatus shown in Fig. 6.

As shown in Fig. 6, the transfer molding
apparatus includes plural posts 66 fixed on a pedestal
65. Each post 66 has a stationary platen 67 secured on

the top end thereof. The stationary platen 67 is fixed .



second die is fitted. The lower die 78 is noved closer to or off the upper
die 76 in synchronization with the vertical operation of the novable platen
71 caused by the cylinder 69. The matching of both dies 76 and 78 results
in formng a cavity 43 for a package 43a madd of resin on a die matching
face called as a parting face or a nold separating face. Each of the base
menbers 75 and #Witlaam uppeerundt be8!t A mumeral Wwhl cdenptestasmovahdet the
correspond- ing die 76 or 78. A nuneral 44 denotes a cylindrical pot 44
passi ng t hr ough P¥atempeitted ctoenined 750 qfica peylimdes 69tt@dPeo the upper
die 76. The plunger 45 is fitted inside of the pot 44 so that_the plunger
45 may freely shyiraplicallyieperated- pofhemovaple platen 2% 18 §ixedn by

the cylinder 73 as .sho in Fig, 6, In the pot 44, there is.|lpcated a
Labl ot 46 nade Fitiba nower sutit 72, A Cylinder 7% %9 SEHVERG Rhi fted

into th it f t hi f the dj d 7
710, 1 CaVLY AR o 0B U N 968 Elobity UaedE, 899 okt
comnicart 10, 1o Mladd 44 i s Yedieicn @S TBY Q1cSHEroLghLeaTiCe,

vi ew show ng t heriQuelofli thd PediSstedPVEs5 . €i ght chase bl ocks 80 and a center
bl ock 81 conpose the | ower di'e 78. Each chase bl ock has cavities 43 forned

for a package 43a. The cemntfj. bt obk Swies showinetke detatlstof the

conmmuni cate with each cavity 43. The lower die 78 has a cull space 82 in

whi ch cul |, upper unit 68 and the lower unit 72. The upper unit 68
has an uppér base member 75 to whicﬁ an upper die 76
served as a first die is fitted. The lower unit 72 has a
lower base member to which a lower die 78 served as a
second die is fitted. The lower die 78 is moved closer
to or dﬁf the upper die 76 in synchronization with the
VEfticél oéeration of the movable platen 71 caused by the
cylinder 69. The matching of both dies 76 and 78 results
in forming a cavity 43 for a package 43a made of resin on
a die matching face called as a parting face or a mold
separating face.

Each of the baée members 75 and 77 has a heater

79 built therein, which operates to heat the corfespond-
ing die 76 or 78. A numeral 44 denotes a cylindrical pot
44 passing through the upper base member 75. The pot 44
is fitted to the upper die 76. The plunger 45 is fitted
inside of thé pot 44 so that the plunger 45 may freely
slide on the axis of the pot 44. This plunger 45 is |
driven by the cylinder 73 as shoﬁn in Fig. 6. In the pot

44, there is located a tablet 46 made of resin. This



that is, resin overflown out of the runner 47, is left. The cull space 82
mat ches to the pot 44 fitted to the upper die 76. In the illustrative
enbodi ment, as shown in Fig. 8, the lower die 78 is structured to have

ei ght chase bl ocks. Any nunber of chase bl-o@g,- for exanple, four or six
chase bl ocks may be selected if necessary. In Fig. 7, the structure enploys
a single pot typablet f dsiprpgssabtandvehiftedrintottheayavityr43i ded.
Fig. 9 is an enlarged section partially show ng the upper and the | ower:
dies 76 and 78. frmmed mn the mchicigidtace of dilextdirs bl®cknd378itted to
the upper base nenber 75 and a cavity block, that is, a die body 84 for
formng the cavity 43 for HbIRIRF thR Prdedhewplien xpreindky Bae| Oﬁat ed
in the block 83. The die body 84 js fornmed of a porous naterial, As shown
in Fig. 10, theSavit¥sza ﬂ%‘é‘% 834"?155‘”‘3“% ng the pt h‘g@iwgt%i the

vents 85. The | awer. .di 8 jncludes a pnLot ect.i bl ock 86 fitted fo th

| oner base mmg%f%’a?jidpéom ‘%ﬁgﬁ‘lﬁ %ﬁ%rﬂf ag%cd%/'l tx;h?%rl ﬁtli?lg t he
package 43a, th | S Y I g : it Cka 86. Like the die
body 84, the di ?’ﬁo?&‘”@‘#‘? s“tf Eitr‘ﬁe of° ad{pﬁgﬁss %at%fq%& o, the die body
87 enpl oys a porous structpiie RPYNG dHYanE R q‘]é‘hﬁ, Whi&c eged die
body 84 or 87, a filter Iayeg‘ra g% or 8 ias for%e‘a. ac g;f t%ef?vﬁrf.er ayers
88 and 89 incl udms CaBNylicdi, HighY &ha¥e bl FUTEHY Giidditd® EFodP

allow only the gas in the space
81 compose the lower die 78. Each chase block has

cavities 43 formed for a package 43a. The center block
81 has a runner 47 formed to communicate with each cavity
43. The lbwer die 78 has a cull space 82 in which cull,
that is, resin overflown out of the runner 47, is left.
The cull space 82 matches to the pot 44 fitted to the
upper hié 76.
In the illustrative embodiment,las shown in

Fig. 8, the lower die 78 is structured to have eight
chase blocksﬁ Any number of chase blocks, for example,
four or six chase blocks may be selected if necessary.

In Fig. 7, the structure employs a single pot type having
a single pot. Two or more pots may be'provided.

| Fig. 9 is an enlarged section partially showing
the upper and the lower dies 76 and 78. The upper die 78
includes a protecting block 83 fitted to the upéer base
member 75 and a cavity block, that is, a die body 84 for
forming the cavity 43 for molding the package 43a, the
die body 84 located in the block 83. The die body 84 is

formed of a porous material. As shown in Fig. 10, the



such as the cavity 43 forned between the die bodies to pass through the air
vents fornmed in the die bodies 84 and 87 and disallow the nolten resin to
pass through the air vents 85. That is, those comunicating pores 90 serve
to separately discharge the gas out of tke3@ e bodies. It nmeans that each
of the filter layers 88 and 89 is a kind of nenbrane. Fig. 10 is a

partial ly enl addedbodyt i8dn hatsowai pprons diteuoiayrethayincha@imppreants 856 and
the filter layer 88 forned on the surface of the die body 84. As descri bed
above, the die body 84 i Fheodemerorie ﬂ& das ludes g Prat@atdndibladdtés a5,

each average opening size of which is D. Each of the co pores 90
formed in the it rtgyéaheséow b s mepber, 7Je ghd, bﬁﬁ%;% ﬁo

ol bcul e 01 of EgRiageA. cavity, R BolRing ng%gspéém Fodnd
ty 43 f {: ! s/

cach btnor andcer ity BIEHGS JpAedP T The FIBACHR . il W S ﬁ%@

openi ng si ze Ta‘lf eaeh adlel bé?@t 8%° i1aN¢ PR PoHcAE ‘i’na‘i:f ﬁ%clh p%’c?

forned-in the It er | ayer are set so that the relatlon o)
Sg is establiskhad diaebba @9 _ep %P%t a0 Pordulsd @dructidel Wi ﬂdﬁmr

experinment reports that the size'relation of D> (Sr [err] d) > Sg is

al l owabl e in agenitisQqn to the foregoing relation. By setting the range of

the size d to a proper one suited for the property of the flow of the

resin, it is possible On the surface of each die body 84 or 87, a
filter layer 88 or 89 is formed. Each of the filter
‘layers 88 aﬂd 89 includes cdmmunicating pores 90. Thosé_
communicating pores 90 allow only the gas in the space
such as the cavity 43 formed between the die bodies to
pass thirough the air vents formed in the die bodies 84
and 87—and disallow the molten resin to pass through the
air vents 85. That is, those communicating pores 90
serve to separately discharge the gas out of the die
bodies. It means that each of the filter layers 88 and
89 is a kind of membrane.

Fig. 10 is a partially enlarged section showing

the die body 84 of the upper die 76 and the filter 1aYer
88 formed on the surface of the die bbdy 84. As
described above, the die body 84 is formed of a porous
material and has air vents 85, each average opening size
of which is D. Each of the communicating porés 90 formed
in the filter layer 88, which serves td separately

discharge the gas, has an opening size of d. Assuming

that Sg is a maximum size of each molecule 91 of gas such



to suppress the intrusion of the resin into the communi- cating pores 90
formed in the filter layer 88 for obtain- ing the desired effect. This

hol ds true to the die body 87 of the lower die 78 and the filter |ayer 89.
Each of the die bodies 84 and 87, as showa g Eig. 9, includes an exhaust
space 93 or 94 facing the protecting block 83 or 86. Each of the exhaust
spaces 93 and 94scafyubetet £ vhéhspaeeostchdast bheughvdtyeii3aformed byd3a
or 94a. To pronpt the exhaust, a vacuum punp nay be connected to each of

t he exhaust pi psatéBangnthé4upper andkthg Lbwexzi diess76hend 78 migh @achhe
di e body 84 or 87 has an exhaust concave portion 95 | ocated outside of the
die 76 or 78. Cather andfSreisfataizexpfusachomedecsuper fRopfothe; politiem; er
| ayers 88 and 89 are also forned. The exhaust concave portian 95
communi cat es wi ¥RSiRe Bhesppening. sige D; pfogaRhaplExKens: 86hABGyAIG t ch
95a fornmed . in the | pwer d

;hrough.thehfiI?E?n+%9e§§z§8ﬁgﬁﬁFgggﬁhggggeﬁafﬁ%gﬁéﬂigﬁgggﬁf éé%¥§4§§ er
concave port: oroBedze BEF b8! ndE fine HE1REch or Bi%, BB P R S5 88 i ¢ o

95a to the outsjdeayjpspbgce, however, to enhance the exhaust perfornance,
t he exhaust concave portion 95 may be excluded. Further, the exhaust

through ditch 95a may be @ﬁénféréaoihg ¥aP&Ei8heig6i8bal0t huslvelrBe , URRE'

and the lower dies 76 and 78. To manufacture the dies haV|ng the filter
experiment reports that the size relation of D > (Sr < d)
> Sg is allowable in addition to the foregoing relation.
By setting the range of the size d to a proper one suited
for the property of the flow of the resin, it is possible
to suppress the intrusion of the resin inté the commﬁni-
cating pores 90 fqrmed in the filter layér 88 for obtain-
ing the desired effect. This holds true to the die body
87 of the lower die 78 and the filter layer 89.

Each of the die bodies 84 and 87, as shown in
Fig. 9, includes an exhaust space 93 or 94 facing the
protecting block 83 or 86. Each of.the-exhaust spaces 93
and 94 communicated with the outside through an exhaust
path 93a or 94a. To prompt the exhaust, a vacuum pump
may be connected to each of the exhaust pipes 93a and 94a
for sucking the air. _
As shown in Fig. 9, the die body 84 or 87 has

an exhaust concave portion 95 located outside of the die
76 or 78. On the surface of the exhausf concave portion
95, the filter layers 88 and 89 are also formed. The

exhaust concave portion 95 communicates with the outside



| ayers 88 and 89, for exanple, the die bodies 84 and 87 are forned to have
air vents 85 by using sintered netal. Next, when finishing the work of the
restricted surfaces of the die bodies 84 and 87 facing the resin material,
a nore fluidizing material than the nold #«e8n-is inplanted to the opening
for burying a part of an opening of the air vent 85. In place, the sane
resin as the nothroaghranl exhgubt thrdufbrdibtHi A§at iorpedddnt the dOMEgher
pressure than a normal nold pressure, for blocking part of an opening of
the air vent 85dhev78g allencger tbezgashdafs énnthencavityadd pakse§ the
diameter of the air vent smaller. This makes it possibhle to formthe filter
| ayers 88 and sthspughethar filteroiayaesqse Bééigg SBdaﬁHeBchB9“§@I§@ﬁ ng

t he conditions such as uidi ty ,and uaI|t yr |ng terl , a
pressure and a ?éﬁpg?ﬁtstége fgrm dnﬁ?d?ﬁé RQFB ai Ft

DO bl oched. Fur§88; 18 BLEP LT EhE Ernahlt! F§fif¥9§ ?hé%ﬁpyﬁﬁg RAeRga' O
adherence to thegg g&{(ﬂa&gtgat eLoRl ¢ p@ %ﬁh%ﬂ@tdhﬁ?oﬁéﬁ agteﬁe shMbO%fel he
e 1

separativeness an rance o e surfac con roI the size of

the non- bl ockedygpgRiag. Iﬁ giaeessw%evée apgl ¥nfafiead! tha é&ﬁaager al |
surface contacting with the burying material and the die nol ding materi al

by means of varpedsokhafiepf th@abkhgubeCcbonadee poebion 65 mhgnbeng or Ti N

By controlling the thickness of the coat and the coating technique, it is

possi bl e to obtexeladedconFusther| nthe exhaust through ditch 95a may be
formed in the upper die 76 or both of the upper and the
lower dies 76 and 78. |

To manufacture the dies having the filter

layers 88 and 89, for example, the.die bodies 84 and 87
are formed to have air vents 85 by using sintered metal.
Next, ﬁhen finishing the work of the restricted surfaces
of the die bodies 84 and 87 facing the resin material, a
more fluidizing material than the mold resin is implanted
to the opening for burying a part of an opening of the
air vent 85. In place, the same resin as the mold
material may be used for molding the product -at a higher
pressure ﬁhan a normal mold pressure, for blocking part
of an opening of the air vent 85 having a larger size
than a constant one and making the diameter of the air
vent smaller. This makes it possible to form the filter
layers 88 énd 89 on the surfaces of the die bodies 88 and
89. By selecting the conditions such as a fluidity and a
quality of a burying material, a pressure and a tempera-

ture of a molding material, and a time, it is possible to



pores 90 each having a proper size d of its opening. On the surface of the
di e body contacting with the resin material, a porous mcro filter area
made of a thin filmis fornmed to have | ots of communi cating pores 90 each
having a smaller dianeter than the inner -d3&neter of the air vent 85 of the
die body, that is, the ground material. The micro filter area provides the
filter |ayers Sonsxelashe dipwere limid iofn thie sdze af the |epaning &q bey t he
di e when ﬁD|dIg& a_product or gas generated in the die when nmolding the
product fromt ockedn nmterial. That is, the filter | ayers are served as

separating films. In tur descrl ption wll be qrie t.he process
for manufacturing a seni &leé"t &P BTEVET (Te&ltagg‘ 585 nol di ng
apparatus. A sem.cQ p " d.on franme 42
i n advance. Thg’ ggf ?ng%gr&glh %pﬁgl}‘ lél;"‘n%ert tg'(?s%éq'&"tnrq "%Heyrlé)frj:nect ed
with an el ectr 0 d S [ of, p
41 with a w re%?’ % ?:ggeufﬁl ngQ?: 'i-.,ftus% be orrgrse ét t(:elq corrpos%{] .

In the state okpgepdiairaRde BF HRRSWidNSurFade? ddid @o@&r@ FHe &1 Ad Y® each
ot her, the chip-lead conpound 40 is | ocated between the dies 76 and 78.

Then, the novaighe pbal-Bloékeds opehliag, URthist psaibleddio @pply amsaty the
| onwer die 78 closer to the upper die 76. This novenent allows the spaces

cont ai ni ng t heonoithec avietriadd sarifackocontact inge withf ahes bafryting di es. The
ehip-1ead material and the die molding material by means of.various
kinds of coating techniques such as Cr planting or TiN.
By controlling the thickness of the coat and the coating
technique, it is possible to obtain the coﬁmnnicating
pores 90 each having a proper size d of its opening.
On the surface of the die body contacting with
the resin material, a porous micro filter area made of a
thin film is formed to have lots of communicating pores
90 each having a smaller diameter than the inner diameter
of the air vent 85 of the die body, that is, the ground
material. The micro filter area provides the filter
layers 88 and 89 with the function of separating the air
left in the die when moiding a product or gas genefated
in the die when molding the product from the resin
material. That is, the filter layers are served as
separating films.
In turn, the description will be oriented to
the process for manufacturing a semiconductor integrated

circuit device by the molding apparatus.

-A semiconductor chip 41 is mounted on a lead



conpound 40 is fixed in the spaces. Then, the solid tablet 46 whose
viscosity is nmade |lower by a pre-heater is put into the pot 44, and the
tabl et 46 nolten by the heater 79 is pressed by the plunger 45. As a
result, the resin material is flown in the3ravity 43 through the runner 47
and the gate 48. The nolten nold resin pressed and shifted in the cavity 43
is flowi ng in fhamead2tind8dvantde gFBesleadaframe #2fhasnpluradainner43 is
flowing in the air vents 85 fornmed in the die bodies 84 and 87 through the
comuni cati ng }eads ebectrieally comnectedrwithean eleghyods. forgedgonhowns
the state in which_on the border of the chip-Ilead conpound 40, the resin on
the side of tHeh® ofk¥stimaim fagasof sthersemicandneteRchir: A4 Wathig 43 in

t he downstream of the gate 48 asses th ap of - 38 - .the chip-I|ead
compound 40 anfL¥® owsT f%ﬁ?%%gﬂ%pg?a%igrg%g.%%S°§ﬁ§haa§héP?fF§gleft in
the enmpty portign g6'ih$ e no nolten resin in the upper die 76 is not still
fl own. HoweverSOBROV | antation of the resin is advancing, the gas

‘passes through the connuEaceﬁ%P%%Qg qogoséﬁgﬁagéﬂ%iég% Lgégﬁgﬂ%&o%ﬂéhfilter

| ayer 88 around the enpty por and schar e

upper die 76 tiuaiBhaids P& NSt 76 PAESM 9Ba R lother SXERESERPhREedda as Shown

in Fig. 9. The resin is pressed and filled in the cavity 43 in which the
resin is heat esbrpsutdr 4¢Nes . 1déebed | Petwedn NERe t @ids CPPLaRH $8YUNaTTheANt

froma control unit 74 shown in Fig. 6, the novable
the movable platen 71 is lifted up by the cylinder 69 for
moving the-lower'die_78 closer to the upper die 76. This
movement allows the spaces. containing the mold cavities
to be formed on the surfaces of the dies. The chip-~lead
compound 40 is fixed in the spaces. Then, the-sblid
tablet 46 whose viscosity is made lower by a pre-heater
is puﬁ-into the pot 44, and the tablet 46 molten by the
heater 79 is pressed by the plunger 45. As a result, the
resin material is flown in the cavity 43 through the
runner 47 and the gate 48.

The molten mold resin pressed and shifted in
the cavity 43 is flowing in the cavity 43 as the gas such
as air left in the cavity 43 is flowing in the air vents
85 formed in the die bodies 84 and 87 through the
communicating pores 90 formed in the filter layers 88 aﬁd
89. |

Fig. 9 shows the state in which on the border
of the chip-lead compound 40, the resin on the side of

the lower die 78 flows faster, hits the end of the cavity

43 in the downstream of the gate 48, passes the gap of



platen 71 is lifted down so that the upper die 76 is separated fromthe

| oner die 78. After both dies are off, as shown in Fig. 11, the chip-Iead
conmpound 40 is released in which the package 43a is fornmed of the resin.
This release is done by the ejector pins~ B8 place, by supplying conpressed
air fromthe exhaust pipes 93a and 94a for injecting air fromthe
communi cati ng fbeechdp-liead composind ¢ 0 @nde st wp he dhe aunper «ie
.conpound 40. By cutting the outer |eads 42a projected fromthe package 42a
and nol di ng t hdf-t oGCaspsued: asmadad isod@Et Ha ey empty RIFFEH U0 havi ng
t he package 43a_f-orned therein is nade to be a sem conductor inteqrated
circuit devi ceVERERn oo, Mellen) resin P-i"g.t?‘fz,upé’%ﬁ’é-tedlnl & it e%:%ala]t ab, on
whi ch a sem conduct or ip 41 is pasted _thro .an a i ve _materdal 98
such as sli verg':l K90, %ﬁ?@rﬁ'e&ﬁd i’teor""'é‘ﬁ'iab"{%%"f?& 0%23-31@ & 8HeDHad 41a
and - 39 - ' r | : 0 ' i.cals cted
t hrough a condé?&a\k}egq\%gr'e%ég %%ep%%tslgégl %hﬁlﬁo?&%?ﬁﬁl&nﬁﬁsl)%& %He

el ectric connegpi QBeERGY.I h0§OFSRe LD HhY ¥ i3 tetPRlae O dP Wil dhd he
/O of a signa? fgoﬁltheabutsﬁde to ?he sen1coﬁghctora%ﬁ p 41 through the

outer |ead 4zaem§|&?' poFtaond vt and Rhes 3lecdiGicha¥gledd @Ute &£ e uppdr 9.
12 has a width A of about 10 mm and a thickness B of about 1 mm I nsi de of

the 1 C devi ce diesgsl etroaghsehieC exhatist spaice 48 andsehchiexharst Pipe C i s

about 0.4 mm This is a resin-sealed type. Even such a thin type may be

manuf act ured a®3a bhsgbhpwal dnwFtilgou9. The resin is pressed and filled

| in the cavity 43 in which the resin is heated and
hardened. Then, in response to a control signal sent
from a control unit 74 shown in Fig. 6, the movable
platen 71 is lifted down so that the upper die 76 is
separated from the lower die 78. After bofh dies are
off, as shown in Fig. 11, the chip-lead compound 40 is
released in which the package 43a is formed of the resin.
This release is done by the ejector pins. 1In place, by
supplying compressed air from the exhaust pipes 93a and
94a for injecting air from the cdmmunicating pores 90, it
is possible to remove the molded chip-lead compound 40.
By cutting the outer leads 42a projected from

the package 42a and molding them to a predetermined form,
the chip-lead compound 40 having the package 43a formed
therein is made to be a semiconductor integrated circuit
device shown in Fig. 12. 1In Fig. 12, a numeral 97
denotes a tab, on which a semiconductor chip 41 is pasted

~ through an adhesive material 98 such as sliver paste.

The semiconductor chip 41 has the electrode pad 4la and



physically transforming it. Fig. 13 shows a process for manufacturing the
foregoi ng sem conductor integrated circuit device. In a die bonding
process, the sem conductor chip 41 is fitted on the tab 97 of the |ead
frame 42. Next, in the wire - bondi ng proeegg, -t he el ectrode pad 4la and -
the inner |ead 42b of the sem conductor chip 41 are electrically connected
through the wir&he9inifieen leade 42bgcbethl ofowhiichrare electiviraldad conpound
40 is term nated, in which process the chip-lead conpound 40 is prepared.
Thi s chip-lead coRpeaked4shroughanstondudtivet wirer 89smadenvifdignjd (Au)
apparatus. Then, in_the process 2, the conpound 40 is placed on the die of
t he nol di ng appﬁFa?&Eﬂlﬂbkﬂ,(ﬁﬂ)bheTbPo§é§§tﬁ}ctﬁ@naﬁG§2Qneﬁﬁ&E%E$dif2g.
nol d clanping. After_the nold c¢lanping, .in the process 4, the table i's
inserteano ?hepﬁﬁﬁlﬁie to QPEEY-aAPPgP1¥h¥°#ﬁ§QPtPaﬂ,dPh$hﬁ FlGeofsm

.. Th ' h 5,.th .0
ol anted. | a7t BORRL PROMafRR: PR ARG Y BBLPEREBRIRRRRe SRR 43 ampi ng
for a several ntﬁfgﬁﬁgggﬂetgﬁge%hgesashga[s har dened. I n addition, the

i nsertion of the In t rocess may be executed in advance of the

pl acenent of the chip-| eagnhgo8efy88ndlcesr! tﬂggggﬁatéﬁgﬁifhﬁitr aagr?cbs

har dened, the separating process 6 I's execu e chip-lead .
conpound 40 is skbwAsed Fig 1bendsea widvhi AhogoaBeuRI1bNAmMPARKAGE 43a is
formed. (Enbodi nent 4)
thickness B of about 1 mm. Inside of the IC device is
sealed the semiconductor chip 41 whose thickness size C
is about 0.4 mm. This is a resin-sealed type. Even such
a thin type may be manufactured at a high yield without
physically transforming it.
Fig. 13 shows a process for manufactuiing the
foregoing semiconductor integrated circuit device. 1In a
die bonding process, the semiconductor chip 41 is fitted
on the tab 97 of fhe lead frame 42. Next, in the wire
- bonding process, the electrode pad 4la and the inner lead
42b of the semiconductor chip 41 are electrically
connected through the wire 99. Then, the process 1 for
forming the chip-lead compound 40 is terminated, in which
procéss the chip-lead compound 40 is prepared.
This chip-lead compound 40 is transferred to
the transfer molding apparatus. Then, in the process 2,
the compound 40 is placed on the die of the molding
appargtus. Next, in the process 3, the dies are matched

for mold clamping. After the mold clamping, in the

- process 4, the tablet 46 is inserted to the pot 44.



Fig. 14 shows the lower die 78 provided in the transfer nol di ng apparatus
according to anot her enbodi - nent of the present invention, in which the
shown portion corresponds to that shown in Fig. 8 In Fig. 14, the
conponents comon to those shown in Fig. 8 &Gve the sane reference nunbers.
This transfer nol di ng apparatus has plural pots. The |lower die 78 provides
four chase bl ockftep, thachknserthooh the plungey K5spharEsgioc presspdh@ ng
to the pots. Each cull space 82 is connected to the concave portions of the
two cavities 43taRietighbs heThehneinsthgnpropesgabe EBe XBPiAudBer of bl ocks
may conpose the,loyer diie 78. Each bl ock_ 80 na n of ca*%ties 43

| 8
formed t herei n. 1R FPE?d14,AFﬁ§rcﬁpﬁ-F@E&aﬁﬁﬁﬁgﬁﬁdyﬁgggagéédaEﬁ Bl dRer
die 78 i h ' - dot _chali - 41 - Li d ' ,
mmnufact ur o+ hothE Relf e iflwiha, For ppikerns Aipubis 04, kRS, BB 1°
ffect of | L.LzPAt 5 ' f g s | t
20, “the_pr ocessr s L hYBErhERRS, O HHDRELRQiBATERE! InBY 0P LY Theh Ol

44 is executed pghPee 1HEtREOHLSEedsOh RhFChBIekBEuthHP1headvanrROWED the on
the die. The other processes are |likew se"to the foregoing manufac- turing

process. (EnmbodprasemébntFbe. thé ehepslaadr abmpoufidt #onoff theedieansf er
nol di ng apparatus shown in Figs. 3 and 4. In Fig. 15, the conponents common
to those shown in Figs. 3Afitdrd4the resin is hardened, the separating
process 6 is executed and then the chip-lead compound 40
is released from the dies in which compound the package

43a is formed.

(Embodiment 4)

Fig. 14 shows the lower die 78 provided in the
transfer molding apparatus according to another embodi-
ment of the present invention, in which the shown portioh
‘corresponds to that shown in Fig; 8. 1In Fig. 14, the
componenﬁs common to those shown in Fig. 8 have the same
reference numbers.-

This transfer molding apparatus has plural
pots. The lower die 78 provides four chase blocks 80,
each of which has five cull spaces 82 corresponding to
the pots. Each cull 5pace 82 is connected to the concave
portions of the two cavities 43 through the runner 47 and
the gate 48. Any number of blocks may compose the lower
die 78. Each block 80 may any number of cavities 43
formed therein. 1In Fig. 14} the chip-lead compound 40

placed on the lower die 78 is shown in a two-dot chain



have the sanme reference nunbers. In the transfer nol ding apparatus shown in
Figs. 3 and 4, the corresponding portions of the upper die body 24 and the
| ower die body 34 to the insides of the cavities 43 and the runners 47
formed for clanping the upper and the | owerdldi-es are nmade of a porous
material. In the transfer nolding apparatus shown in Fig. 15, the die
bodi es 24 and Jd4nexch include cavity bl ocks 24a and 34a for formng one
cavity 43, and each of the cavity bl ocks 24a and 34a_ is forned of a_ porous

material for making a verRS |988GKLRRA taRAVE THeo dwmanwlaciyirRy FRe pBemierR=- of
1321 (Bvbod: AEIREED SPITATE SATCRLT SETR P Tt ThiRefort &

s Tormed of STBETRh ved drdisee Rofliad i atns B ind Priffye
%lt la(rai ;Ihealr[])gr: i us aﬁ'&%%ﬁ%ﬁ%ﬁ%%ﬁ%ﬁ%ﬁq ﬁéer?%{)‘?é%gds ta%lg p ﬂzger

45 are al so foryfpdrief. A PAMS tHE Pdtal44 Ha Srediasy IhSEHINGIGE PhodSss
pressing the resin tablet 46 so that the resin tablet 46 is filled in the

cavity 43 throwlhf fldcimmerth cHigf-dead heonigrain repaiestidad Ly i t'phe 3,
the air or gas left in the pot 44 and the runner 47 are discharged out of
t he exhaust porthex tgronegsdashaneriikenise tpotthel, faltegdiony asadfaamed 34
and through the ventilative plunger 45.

turing process.

(Embodiment 5)

Fig. 15 shows a transformation of the transfer
molding apparatus shown in Figs. 3 and 4. 1In Fig. 15,
the components common to those shown in Figs. 3 and 4
have the same reference numbers.

In the transfer molding apparatus shown in
Figs. 3 and 4, the corresponding portions of the upper
die body 24 and the lower die body 34 to the insides of
the cavities 43 and the runnérs 47 formed for clamping
the upper and the lower dies are made of a porous
material. In the transfer molding apparatus shown in
Fig. 15, the die bodies 24 and 34 eaéh include cavity
blocks 24a and 34a for forming one cgvity 43, and each of
the cavity blocks 24a and 34a is formed of a porous
material for méking a ventilating portion. The corre-
sponding portions of the die bodies 24 and 34 to the

runner 47 are made of steel for the dies.



In addition, according to this enbodinent, air vents (not shown) are
provided in the cavity so that air left in the cavity is discharged through
the air vents. (Enbodinment 7) Fig. 17 shows a transformation of the
transfer nol ding apparatus shown in Fig.-162 Ln the transforma- tion, the
die bodies 24 and 34 for formng the cavity 43 and the runner 47, the pot
44, and the pl (Embodimentebyl| fornmed of a porous material. Hence, before
the resin reaches the cavity 43, the air or gas left in the pot and the
runner 47 is allowed to Bégdi sﬁhahgwa autrandfommatien| eft the transierty 43
may be di scharged out. The pl unger - 43 - 45 shown in Fi 16 and 17
may have only Pekding apparakusoshewnoint BégpolBes ﬁﬁFHrPﬁlggﬁ EANLEYhe tip
portion may be

vty a3t neblaeke 24a afd ¥§et 1a4%§ﬁa%‘8pa23%§%sir 45 the #lpred o?"% the
' I 44

Formed of Sr vorsneSnorBrte, Blodih o r%eﬁﬁsye&?g?az%@s%ot 1B tpPanror

ol di ng_ appar ;%a,gtfsﬁgrQ{Qggeagoa&e{.ge{;oemgdmg £h7' BEoPEGARE bEVENt I On,

i n which the ron of aratuds correspon |ng wn'in Fig. 9

I's shown. EouQBma{:Qfl&P”Hﬂ&eﬂﬁﬁscﬂi‘ﬁ“@eﬁ&ig@i@eshom thikl gasd have

t he sane refer nce nunbers. In the transformation, the gate 48 is formed in
the pot 44 and the plunger 45 are also formed of a porous

material. Hence, when the plunger 45 is pressing the
resin tablet 46 so that the resin tablet 46 is filled in
the cavity 43 through the runner 47, before the resin
reaches the cavity 43, the'air or gas left in the pot 44
and the runner 47 are discharged out of the exhaust port
49 through the ventilative pot 44; die bodies 24 and 34
and th;ough the ventilative plunger 45.

In addition, according to this embodiment, air
vents (not shown) are provided in the cavity so that air

left in the cavity is discharged through the air vents.

(Embodiment 7)

Fig. i7 shows a transformation of the transfer
molding apparatus shown in Fig. 16. In the transforma-
tion, the die bodies 24 and 34 for forming the cavity 43
and the runner 47, the pot 44, and the plunger 45 are all
formed of a porous material. Hence, before the resin
reaches the cavity 43, the air or gas left in the pot and
the runner 47 is allowed to be discharged out and the air

left in the cavity 43 may be discharged out. The plunger



the die body 87 of the lower die 78. Hence, the resin inplanted fromthe
gate 48 to the cavity 43 is |l ocated as opposed to the gate 48 and finally
filled in the portion corresponding to the upper portion of the cavity 43.
In the die body 84 of the upper die 76, & #3nt<i |l ati ng portion 84a nade of a

porous naterial is formed in a manner to correspond to the portion where
the resin is fi4Saishewn [ineFigs tlfe and fldcaay hawe QLY &S #iDPIFBHIPB4a,

the filter layer 88 is forned. This transfer nol di ng apparatus nay take the
illustrative stfofmesr ofyFhe,nargus, maksdaifa {ihato ifieh t i ROTR AN may 44

- If the gate 48 is forned . hy f.orm ng the concave portion in the die body
84 of the uppePSdade y& Y0 which the resin is finally filled is

I ted d to th 8 ' e ta _be,.the rtj-on

| ocated as, opposed Lo {1e,0%4a ALANLYd TG ST PRI U the, 1
to formthe vephiJigh 1g P¥hd Pundidd 147 ! %(?d:?%é’%iya% Q:fhe% gﬁdrﬁjr/]@f 44¢e 78
in a manner to corr spoﬁd to the correspondi rig portion or rm the

ventilating poplre0Forifkd 0f ¥ gordud hdberdfall.he HPRARGd dr¥y layer di es.
(Enmbodi nent 9) Fig. 19 shows the die body 84 of the upper die 76 provided

in the transfeplumgern@sapraichilys thel Poti A3 hiaya el s &t & Pordusd he

present invention, in particular, the portion of the die body correspondi ng

to that shown matergall0. Like Fig. 10, the die body 84 is forned of a

porous material such as sintered nmetal having . :
(Embodimenf 8)

Fig. 18 shows fhe transfer molding apparatus
according to another embodiment of thg present invention,
in which the portion of the apparatus corresponding to
that shown in Fig. 9 is shown. In Fig. 18, the
components common to those shown in Fig. 9 have the same
reference numbers. |

In the transformation, the gate 48 is formed in
the die body 87 Qf the lower die 78. Hence, the resin
implanted from the gate 48 to the cavity 43 is located as
opposed to the gate 48 and finally filled in the portion
corresponding to the upper portion of the cavity 43. 1In
the die body 84 of the upper die 76, a ventilating
portion 84a made of a porous material is formed in a
manner to correspond to the portion where the resin ié
finally filled. On the surface of the ventilating
portion 84a, the filter layer 88 is formed. This

transfer molding apparatus may take the illustrative

structure by partially improving the conventional die.



nmetallic or.-ceramc powder. Hence, the die body 84 has air vents 85 and
thus is structured to be porous. A fine porous portion 100 forned of fine
particles 101 coupled by a bonding agent is buried to a predeternined depth
fromthe surface of the die body 84. The Lingg particles 101 are netallic or
ceram c, and the bonding agent 102 nmay be a wax material to be nolten at
about 200 to 50@FEethp, ghte dBaipl €ormed byn€opmings the dontald) poralisies
comuni cating pores 90 that comrunicate with the air vents 85 and have
smal | er di amet eid thendiecbody 84 of4fhe uppex die,Tithe paortdon ¢d mhidh
intrusion of the resin into the die body 84 and allows at |east part of gas
conponents to pkB¢ rRPdnghst finaddyukiddedndspdoseted Bsr opposed itog the
occurrence of voigs ig thg gacka e 43a, The air vent 85 has an average

i nner di ameter Sft8b8f: aBY[ 4B, PAfS: teobe. the PRR;ieBnFoRresPORgding & 85,

h ' r . di f . Lng, f anpl.e, about
Several tens | cFPRrEaberoPErtiphEE taBncAVLEY feng BSRSRe 4 Gon 100 i s

depth. the 11 nePoneePhactd; bR Ehi VERLITRR,RY BOLELonsplar i, EnS, Hibre

dept h, the fine openings of comuni ca

surface of the ghayb s B4endh r AN i igatin
pgre-90 S abou§b§¥59Fg??]ﬁ?%rf?gég,agg g OS? g.@gﬁég%]g?o%gﬁggggg¥ﬁe%% °

average di anet ethé Scéﬁiﬂﬁﬁ%_@ﬂdﬂﬁgOfaéi'ﬁﬂohopi'hfofhnéhgf vefitilat@nfge used for
the nold. By burying the tfine porous portion 100 to a predetermned depth
of the air ventp@btiohsi84@0ini baehtdie body of the upper and the lower

dies.

(Embodiment 9)

Fig. 19 shows the die body 84 of the upper die
76 provided in the transfer molding apparatus according
to another embodiment of the present invention, in
particular, the portion of the die body corresponding to
that shown in Fig. 10. Like Fig. 10, the die body 84 is
formed of a porous material such as sintered metal having
metallic or ceramic powder. Hence, the die body 84 has
air vents.85 and thus is structured to be porous.

A fine porous portion 100 formed of fine
particles 101 coupled by a bonding agent is buried to a
predetermined depth from the surface of the die body 84.
The fine particles 101 are metallic or ceramic, and the
‘bonding agent 102 may be a wax material to be molten at
about 200 to 500°C, for example. The fine porous portion -
100 includes communicating pores 90 that communicate with

the air vents 85 and have smaller diameters than the air



shorten the gas-passing area of the fine conmunicating pore 90. Since the
air vent 85 has a larger inner dianeter than the comunicating pore 90, it
is possible to keep the ventilation resistance of gas flow ng through the
die body 84 |ower. The die body 84 of the 4Bpper die 76 is shown in Fig. 19.
The die body 87 of the lower die 78 is fornmed in the same manner. To
manuf act ure theentes836 aWHigsseavesgtohénhibétpintwuspont odn th@o resin
descri bed above, at first, the - 46 - process is executed to conpose the
di e bodi es 84 intosgtherdiesbadyr 84 nedaﬁlgéwﬁhét imast ppEtbedi 828have t he
air vents 85. Next, when finishing the work of the surface of the
restricted porFP@HoﬁﬁnﬁﬁcﬁodPésﬁogprBEQBrtB? FemmupicatingyPeres, &9 for

terial, the fi ticles 101 made of terial tg.a di

mterial are cBEPYERLHPSHOBRBTEABERCPE HRAOR dibtHe: BAFKPISATR as a
i terial 102 i ) ' t ' ' : L th

fine particl s 101 on t nERPRREF SaPFoB8 BRECaRiBburalR, diher uiahlhel o | ¢

mxture is Coi%fdaﬁauihgaﬁﬂ§%fcﬁogg.thﬁfdhgﬂypgémmﬁﬁiéiﬂﬁﬁg:?oﬁ@@lb&d to

the coated m xture so t e mxture Is ied 1nto the vent 85.

After renpvi nggbiié R%{' RaveXhUi&r§eeMihhersdibnetert BE Hheﬂﬁbﬁiﬁb?eior
process such as heating is executéd to couple the fine particles 101 with

one anot her angx&mpbeés abouti 8évegali tefislfih it ok | MEebosusince ehet he
air vent 85. Along the processes, the fine porous portion '

fine porous portion 100 is buried into each opening of

the air vent and extended to a predetermined depth, the .
fine dpenings of the communicating pores 90 are formed on
the surface of the die body 84. The average inner

diameter of.the communicating pore 90 is about 2.5 um or
less, or about 0.5 um or less. The average diameter is
selected according to the kind of resin to be used for |

the mold.

_ By burying the fine porous portion 100 to a
-predetermined depth of the air vent 85, it is possible to
shorten the gas-passing area of the fine communicating
pore 90. Since the air vent 85 has a larger inner
diameter than the communicating pore 90, it is possible
to keep the ventilation resistance of gas flowing through'
“the die body 84 lower. |
| The die body 84 of the upper die 76 is shown 'in
Fig. 19. The die body 87 of the lower die 78 is formed
in the same manner.

To manufacture the dies 76 and 78 having the

fine porous portion 100 as described above, at first, the



100 is fornmed inside of the air vent 85. In place, on the surface of the
die body 84 or 87, the fine porous portion 100 may be fornmed. By selecting
a size and a formof the fine particle 101 to be filled in the air vent, a
distributing ratio of the fine particle 18140t he coupling material 102,

and a way of filling the partiecles on the surface or inside of the air vent
85, it is possi precesscdst execultedsitze compeseh themdie dodies B4 @b &F t he
fine porous portion 100. As noted above, the fine porous portion 100 rmay

be a nixture of firom Bindcerad meittad 01 thiath theseyddien besiafmthave the radsy

as the coupling material 102. O, it nmay be possible to apply a coat of the
wave material owents 85-f adlexs:, whernf fiaishing the werk /%fotq%\? &Rﬁﬁa}%

material 102, it is_possible to use a heat-resistant adhesiyve a uch

an epoxy or pol ?ifmt&g Fpstaiatedy perdion Pré ﬁ’éteeg’lozﬂy. 84, q:ﬂgi?} cf?%’é as.
t he adhesive agent .i s coat on the surfaces of .the.fine ngll 1, and
then the coat echPﬁ—écﬁ:}PHi S‘g‘@s rﬁ?fnorm%tq?é‘lﬁi t (RS r{engag%fé{slfévs:%‘adélgnt ~
with the fine particl i s _buried. i . Y S /14 the i

material 102, Fﬁ'@dﬁ H?SSOIPES effo |1"or(1}r]fI qgr%ra)? l?e}'tef gﬁﬂ%ﬁa}l gllrﬁey t hme‘p%&;el "
particles 101. . %tﬂ‘biecé%mﬁ T s,erﬁg.%i% Wa3e ndr i@ 1 Sekredds fd |ddifplihg he

air vents 85, ne partic are heated up to around a nelting

point for neltipatakd Q0402 1% Wiked RA thAtHe Ifihel Ghriiildlemandder and
the fine particles 101 with the inner surfaces of the air

coupling the fine particles 101 on the inner surface of

each communicating pore 85. The mixture is coated on the
surface of the die body. .

Pressure is.applied to the coated mixture so
that the mixtﬁre is buried into the air vent 85. After
removing the extra mixture from the surface, the
predetérmined process such as heating is executed to

. couple the fine particles 101 with one another and couple
the fine partiéle 101 with the inner surface of the air
vent 85. Along the processes, the fine porous portion
100 is formed inside of the air venﬁ 85. In place, on
the surface of the die body 84 or 87, the fine porous
portion 100 may be formed.

By selectihg a size and a form of the fine
particle 101 to be filled in the air wvent, a distributing
ratio of the fine particle 101 to the coupling material
102, and a way of filling the particles on the surface or
inside of the air vent 85, it is possible to control the
size of each comhunicating pore 90 of the fine porous

portion 100.



vents 85. The nelting and coupling results in formng the fine porous
portion 100. As another nmethod for formng the fine porous portion 100

w thout the coupling material 102, it is possible to use the fine particles
101 having a larger thermal expansion ceefsffi ci ent than a nother material of
the die body 84 or 87. In this case, after the fine particles 101 are
filled in the air vents 285 ndtesl laboveymidreatiime pdmous tportiom XG0 uney of
those particles is - 48 - returned to a normal tenperature, so that the
fine particl ebel@l mixdunegifedhehfdugh pantisflfesc t1Gf with tthe rgtain wax
caused by the difference between the thermal expansjion coefficients, for
conposi ng thenﬁwlﬁé’mﬁ%ﬁhﬁ)youﬂ%@q pwatesrigl iddhor Ary p’e#tm 100

are expanded by the h of the nold resin, and when the dies are in use,

the coupling P& 89S t9 ARl @ ot gf) the ﬁﬁi’@ JASTHAL A ot her
hod f f th .t ble t

%e;t 3!’6 81[ ao&m r%g'CR?ag’(fr |t?'ﬁ13m0us r cltloﬁ?ﬁ 111%31 o blassggis;slrredeorovg;gr?zed

at a predeterm ned tenpgy, ttlﬁre %@@)lﬂ@gé}g_ gﬁ al:.t J{?‘tpdssslﬁfhe ga ne

porous portion 100 forne by SO ing or erfi ng rain

vaporizing mayge @l h@a@ﬂé’éﬁta&ﬂ%ﬁs‘iv@e Hg. éﬁt té?ﬁ:lﬁ@%lgta'ﬂ"téﬁﬂ:ly cFme

tenperature. 'I'n this case, after this nlxture Is filled in thé ai'r vents

85, the m xtUpRlyimide! e stent Al Plavd|dfithe Wax/ Matdrdiald t apadtre. At
that tinme, when or before the grain vaporizing material is vaporized, the

buryi-ng case, the adhesive agent is coated on the surfaces of the

fine particles 101, and then the coated fine particles
101 or the mixture of the adhesive agent with the fine
particles is buried in the.air vents 85.

Without the coupling material 102, the fine
porous: portion 100 may be formed of only the fine
particies 101. In this case, after the fine particles
101 are filléd in the air vents 85, the fine particles
101 are heated up to around a melting point for melting
and coupling the fine particles 101 with one another and
the fine particles 101 with the inner surfaces of the air
vents 85. The melting and coupling results in forming
the fine porous portion 100.

As another method for forming the fine porous
portion 100 without.the coupling material 102, it is
possible to use the fine particles 101 having a larger
thermal expansion coefficient than a mother material of
the die body 84 or 87. In this case, after the fine
particles 101 are filled in the air vents 85 at a low

temperature, then, the temperature of those particles is



material is hardened. The resulting fine porous portion 100 is forned of
the burying material and has voids corresponding to the volunes of the
vaporizing material. In place of the vaporizing particles, it is possible
to use a mxture of a foamng material w @8 & coupling material for
formng the fine porous portion 100. Wien heating the foam ng material,
fine foans arergtuensidedto @omormalf demperatirsr, so thatt Hihe dbGige after the
m xture is filled in the air vent 85, the mxture is - 49 - heated for
gener at i ng manparédedesHdifde aneheoupdgid ithgouale ther @ffeady aforthe0 i s
formed of only the fine grain coupling materjal_ and has the communicating
por es correspgﬁHPK@aﬂoSFF@sﬁoéﬁﬁsﬁghGWhF@G 44 fference ibeFwaan the |

Further, as anogther fine porqus portiqn 100, a highly elastic material such
o Ubber oy bRl PEERNE] OB SOEEE] GHaRbe gt O SOMER NG, KHR e 11 o

por s P01 L1 0k pHEATRLONRY Dinlle SESOBY 3P sl IR L5 Thg e
o ot 00, AS6 Sy Bnalt By Rl BPUBE pil A S g o
process advancggekOatelifdake,Mthed coupldng forReMdithe ifS neepirtdicads t he
state of the communicating pores 90 are returned to the original one by the
force of el astiloiltis made istrohy@ercommuni cating pores 90 are nade | arger
This serves to reduce the ventilation resistance agai nst the gas when the
gas is supplied fromtheAsuapotber method for forming the fine porous

portion 100, it is possible to use a mixture of a grain

vaporizing material that is to be sublimed or vaporized

at a predetermined temperature with a buryihg material,

that is, the fine porous portion 100 formed by solidify-

ing or hardening the grain vaporizing material at a lower

temperéture or at the substantially same temperature. 1In

thié case, after this mixture is filled in the air vents

85, the mixture is heated up to the subliming or

vaporizing temperature. At that tiﬁé, when or before the

grain vaporizing material.is vaporized, the burying

material is hardened. The resulting fine porous portion

100 is formed of the burying material and has voids

corresponding to the volumes of the vaéorizing material.

In place of the vaporizing particles, it is

possible to use a mixture of a foaming material with a

coupling material for forming the fine porous portion

100. when heating the foaming material, fine foams are

generated from the foaming material. 1In this case, after

the mixture is filled in the air vent 85, the mixture is



for separating the chip-lead conpound 40 fromthe dies. (Enbodi nent 10)

Fig. 20 shows a transfornmation of the transfer nolding apparatus, in
particul ar, the portion of the apparatus corresponding to that shown in
Fig. 19. A coating layer 103 is forned on- t4% surface of the die body 84.
This coating layer 103 is forned on the surface of the die body 84 as shown
in Fig. 19 by mcbffqmegeneraﬁmg [many nipams v adiemce apche zresubeimg. For
the coating, it is possible to use various kinds of surface coating methods
such as Cr or TFineppanaws myrtian ridl ik fomuedof tonkkrithe finetgreain
coating nethod, it is possible to set the size d of the opening of the
comuni cat i ng [FEUPlHMG @lerﬂista%ﬂ}ﬁlm éqmwcmrtg@orw f orning

the coating | ayer 103 as descrlb g?ove SJb| to stubbornly fix
the fine porouf °QWﬁ;Qﬁqe FRAMNG | nee the

coating | ayer %%efsafwned it I's possible to forn1the fine porous portion
100 of only the fine partlcles 101 wi thout using the coupling agent 102

such as a wax material s s r r,
wi t hout nelting and coupleislr ng t he fﬂﬁe par éi}'gl es 13%116‘% %érjléeklaarfﬁlot%er Tt is
~possi bl e to preMem gLy A detilc Hatdia DRTddcH & Fubidle My B dBEd | £5x 100

fromthe air vent 8 The filter layer 88 shown in Fig. 10 may be forned on

the surface of thee cowplingTiatidrdlal nUadedn i ddsys fttHe Rixs NEbrous

apparatus as shown in Figs. 3 to 5 _

: portion 100 is transformed by the pressure applied by the
resin when.molding the package. That is, the pressure
serves to shrink the communicating pores 90. This
automatically prevents intrusion of more than a constant
amount of mold resin into the air vents 85. When the |
molding process advances to a predetermined stage or the
moldiné is terminated, the state of the communicating
pores 90 are returned to the original one by the force of
elasticity, that is, the communicating pores 90 are made
large:. This serves to reduce the ventilation resistance

against the gas when the gas is supplied from the outside

for separating the chip-lead compound 40 from the dies.

(Embodiment 10)

Fig. 20 shows a transformation of the transfer
molding apparatus, in particﬁlar, the portion of the
apparatus corresponding to that shown in Fig. 19. A
coating layer 103 is formed on the surface of the die
body 84. -This coating layer 103 is formed on the surface

of the die body 84 as shown in Fig. 19 by means of the



or 15 to 17. O, as shown in Figs. 19 to 20, the fine porous portion 100
may be fornmed on the surface. As noted above, the invention of the present
i nventors has been concretely described al'ong the preferred enbodi nents.
The present invention is not |imted by th&0 eregoing enbodi ments. It goes
Wi t hout saying that various kinds of transformations and.changes of the

i nvention are pdédings irhvaqninesapdrizifghareans. f (Row tthe goatingi ite

i nvention. For exanple, the illustrative |lead frame 42 provides the tab 97.
In place, anot & pesfible taase sariens fdnds afd surface FRAYNG frane.
In this lead frane, the sem conductor ché&_4l Is |am nated on the inner

| ead 42b so th&e 85 a8, & ot Ain F1lating.oc BhEAHFNL NG he of
bad 41a 1 o mod O fekngst HHL e, Bating, HePhasfnad dF RPRHPIG S
(Ghip-on Load) Moy s el Bids o &F, Y lcndiheth B Ky ol S sify fpotd

tcﬁgt r?%, f”lgt s_a,?gig-g’ %W a?l?g%?éénéth%aiﬁlﬂéd%t gﬁ%‘%&?’oir%?? er eoﬁzgf >°
the sem conductple &datihl i1aydRPAVH ded ddderdiBed ARk A3 i $ddEEp1d ead

42b is directly connected to the electrode fornmed on the sem conductor chip
41 through a sebdetubbornlydEixlthe dime iptrous puivions T1HMdnigide oh LOC
(Lead On Chip) type sem conductor integrated circuit device. The

Il lustrative clthe ladad vemtp®@dd 40 provides

Moreover, since the coating layer 103 is
formed, it is possible to form the fine porous portion
100 of only the fine particles 101 without using the
coupling agent 102 such as a wax material served as the
fine porous portion 100. Further, without melting and
couplihg the fine particles 101 with one another, it is
possible to prevent the fall of the particles of fine
.porous portion 100 from the air vent 85.

The filter layer 88 shown in Fig. 10 may be
formed on the surface of the porous material included in
the transfer molding apparatus as shown in Figs. 3 to 5
or 15 to 17. Or,.as shown in Figs. 19 to 20, the fine
porous portion 100 may be formed on the surface.

As noted above, the invention of the present
inventors has been concretely described along the
preferred embodiments. The present invention is not
limited by the foregbing embodiments. it goes without
saying that various kinds of transformations and changes

of the invention are made possible unless they depart



the lead frame 42. In place of the lead frane 42, the chip-Ilead conpound
may use a thin filmwring sheet. The illustrative transfer nol ding
apparatus is constructed so that the lower die nay nove to or off the upper
die by vertically noving the lower die. Ia phace, the |Iower die may be
fixed and the upper die may be vertically noved. Mreover, both of the dies
are all owed frof theospériitar ofothel linventdont.o or of f each other. In the
foregoi ng description, the inventions designed nmainly by the present

i nventors have been appl|Eertexahplﬂﬁn&h&cn&dusﬁta&lQﬁplﬁﬁﬂefg@mﬁcdﬁbuctor
integrated circuit device. However, the present invention is not I|n1ted to
it. The i nventi BROWASleapshe tabt 82 . mADf Rdagee anogherpkindaof) dead,

Package) type sem conductor integrated circuit _device, a PLCC (Pl.astic
Leaded Chip Car%FéW? F?KebSrfSHmSéUtPSHEVP EﬁtﬂFﬁg frEgﬁdedIFaégéﬁ §

' d ' f h I d
by the resin OFFGHBs| O8nPPBRCORMEEEBELERIR Eho L, JERARSREH PBatRsy, (he

tati t vi.de I e ts t bIe
Lo manuf act ur e %ﬂﬁﬁghi8§§| K28 85 thilE kRb BUCRRACEhER,° rnat) ip'  chel Fate
having a seal ingapohii A8 weu&ae 2aEhaNdeil Béndhiekol'ER1FRAYT 38! WppRReke
sem conductor integrated circuit device, | S posSsI prevent

occurrence of apy €R&i Anhe#shean ubs. se@hénelee&bae gadt aaasff@&m@al on of a

| ead portion caused by the undesired flash in the
the first face is electrically connected to the inner
lead 42b through a wire 99. _The resulting compound is
made to bé a COL (Chip On Lead) type semiconductor
integrated circuit device. On the contrary, the semi-
conductor chip 41 is laminated on the inner lead 42b so
that the first face, that is, the face having a circuit
forme& thefeon of the semiconductof chip 41 is opposed to
the inner lead 42b. The inner lead 42b is directly
connected to the electrode formed on the semiconductor
chip 41 through a solder electrode. The resulting
compound is made to be an LOC (Lead On Chip) type
semiconductor integrated circuit device.

The illustrative chip-lead compound 40 provides
the lead frame 42. 1In place of the lead frame 42, the
chip-lead compound may use a thin film wiring sheet.

The illustrative fransfer molding apparatus is
constructed so that the lower die may move to or off the
upper die by vertically moving the lower die. In place,
the lower die may be fixed and the upper die may be

vertically moved. Moreover, boﬁh of the dies are allowed



process of cutting the lead franme or bending the outer lead. (3) Since the
nold is released wthout using the ejector pins after the sealing portion
is nmol ded, the transformation of -the sealing portion is prevented in

rel easing the nold. Further, in the manufact@re of a thin sem conductor
Integrated circuit device, its yield - 53 - may be high. (Enbodi nent 11)
In turn, the desor bpt horiwonitaidyomomededo ora ofifaeach afliest.ng appar at us
according to another enbodi- nent of the invention with reference to Figs.
21 to 29. Fig. 21 is a nodal thecfozesning deserdptrion, fde imyemtions
transfer nnlding appar at us .accordi ng to an enbadi nent of resent

i nventi on (enmbodesigned: mainly by, t QIE§F§§eéPWﬁ9tﬂ;§WhéR? RF™n out er
il anay ol ane vRBRLIABWERy then DRAGIACEATA OF 61 e s, SeB adanp ™

P Schemt i o 4BEREEAtERC IR e SEVACES, 2 IBMa TR RIRRHET, T8 206
13, %t he descr | ptrgentip 13 net MEASR sl s A00MNS MvhCIth SN AnBry
transfer nol di ngoappe’ fantfalb@uréa s ACplp MdHuale I Yine Padkdigd) dgee.

The transfer nol di ng apparatus, as shown in Fig. 21, is constructed so that
a material 105 semicondudtdr dnltegraeddyetivenit kevivd, ag PIOC (Pl tdfc
Leaded Chip Carrier) type or an SOJ (Small Outline
J-Leaded Package) type semiconductor integrated circuit
device, the latter two of which are sealed by the resin.
Of the inventions disclosed in the present
application, the represéntative inventions provide the
following effects.

(i) It is possible to manufacture a high-quality
semiconductor integrated circuit device having a sealing
portion with no foam and sink.

(2) When manufacturing the semiconductor integrated
circuit device, it is possible to prevent occurrence of
any resin flash on the sealing portion or transformation
of a lead portion caused by the undesired flash in the
process of cutting the lead frame or bending the outer
lead.

(3) Since the mold is released without using the
ejector pins after the sealing portion is molded, the
transformation of the sealing portion is prevented in

releasing the mold. PFurther, in the manufacture of a

thin semiconductor integrated circuit device, its yield



t he upper die 123 and the parting face 124a of the |lower die 124 of the die
120 for nolding the resin. The material 105 to be nolded is structured so
that a sem conductor chip 108 is fixed on a supporting plate (tab) 107 of a
| ead frame 106 and an inner end of a | ead-1&3 i=s connected to an el ectrode
(not shown) of the - 54 - sem conductor chip 108 through a. conductive
wire 104. The sanay dedditgdhy. chip 108, the wire 104 and the inner portion of
the |l ead 109 are sealed by the resin. That is, the material 105 to be

nol ded, as shown in Fig. 22, is transferred froma | oader 101 to a nol ding
section (resin nolding section) 102, in which the nold is executed. Then,

t he nol ded prodd@ﬂh@éﬁﬂ%ﬂﬁﬁkﬁ ed out to the unloader 103 in which the

ol ded product 1 el 0 e e AR, S S SEUBREL] WL g A
[ Fig. 23, i { that ' i |

D Flo. 25 1S SIS S0 Uonlirele UL id Hhdbfoy oAl
st onary b1 gkl o 80 vt R Sheonal e o0 121 @6 o e o

novabl e pl aten all'y nove nov en 113 provides
a driving block 114 fixed @Ryt e i3 dbl Wiewdhowind£¢ keddent fal

supported by a rod 116 of a press jack 115 fixed on the pedestal 110 to be
operated by oi | portiion pfahe eransfel imoldinyg apparatis deddmdling tmdan
down in synchronizatjion to the vertical novement of the rod 116. Hence, the
operation of thembokimgrarlof the present invention (embodiment 11).
Fig. 22 is a perspective view showing an outer appearance
of the transfer-molding apparatﬁs. Fig. 23 is a
partially cutaway plane view showing a molding section of
the transfer molding apparatus. Fig. 24 is a schematic
section showing the opened dies. Fig. 25 is a schematic
section showing the dies stays in the molding state.
Fig. 26 is a schematic view showing the opened dies.
According to the embodiment 11, the description
will be oriented to the resin mold executed by the
transfer molding apparatus, for manufacturing the semi-
conductor device. The transfer molding apparatus, as
"shown in Fig. 21, is constructed so that a material 105
to be molded is located between the parting face 123a of
the upper die 123 and the partihg face 124a of the lower
die 124 of the die i20 fof molding the resin. The
material 105 to be molded is structured so that a
semiconductor chip 108 is fixed on a supporting plate

(tab) 107-of a lead frame 106 and an inner end of a lead

109 is connected to an electrode (not shown) of the



115 all ows the novable platen 113 to be lifted up and down. The upper unit
121 is fixed on the |ower surface of the stationary platen 112. The | ower
unit 122 is fixed on the upper surface of the novable platen 113. The upper
unit 121 is fitted to the upper die 123. =T8¢ - - 55 - lower unit 122 is
fitted to the lower die 124. As shown in Fig. 24, the upper and the | ower
di es 123 and 13émicenductdrorchilpe Lifotthatcugh fa arsluk3E venwib®6 104 ¢ he
upper and the lower units 121 and 122, respectively. The parting face 123a.
of the upper diThelzemiscondveter chiphd Ofar tthey wizee 10 and the Iney die
124. Those parting faces 123a _and 124a provide resin press- fitting
portions 130 aRP@riien ofstde lead, 10fhane Se9aleddy the iZeeidr t iBiet s
concave and ingludes the cull .1 , .the runne 30b, . the gate _130c d the
covi Ly 130d.  TiEse thgpBRtaTialoadS sonbe BPIded,) 28 ANHEL I Gidre Lor
over-runners, du cayi ties, Aalr vents, f.l QW cavi i, S | __as

ej ector pins. #Ig%,ants\#gr(ﬁeéé é@%gsriz?%&e%gﬁ 1st Q& ﬂoéd%'}ft%e\gtjt% desi gn
of the die 120 -he iser : agtucj - ie 120 may
be nmade shorter‘ﬁé&?‘t g?i,ﬁlg;g ?%%\}\:nt%%?‘r?n%%g' }%‘ %‘ﬁ%’%rﬁ% %OIH?C 114

provides a tragxk@utedCk ihén|, ithed n&@e@?roﬂﬁ%ﬁ 13N Yr@ind firell ot

piston rod 118, which is entered into a pot 119 located in the | ower unit
122 for pressi kfed un@daderallolt imuwhikch thepfiolded phoductsdisn el remn

tablet, as shown in Fig. 25, nolten resin 128 is fl own

Fig. 21, a numeral 121 denotes an upper unit. A numeral
122 denotes a lower unit.

The resin molding section 102, as shown in
Fig. 23, is constructed so that plural guide posts 111
are vértically fixed on a pedestal 110 and each of the
guide éosts 111 provides a stationary platen 112 fixed on -
the uéber'end. The guide post 111 provides a movable
platen 113 to be vertically moved. The movable platen
113 provides a driving block 114 fixed on the lower end.
The driving block 114 is supported by a rod 116 of a
press jack 115 fixed on the pedestal 110 to be operated
by oil or air pressure. The driving block 114 is lifted
up and down in synchronization to the vertical movement
of the rod 116. Hence, fhe operation of the press jack
115 allows the movable platen 113 to be lifted up and
down.

The upper unit 121 is fixed on the lower
surface of the stationary platen 112. The lower unit 122
is fixed on the upper surface of the movable platen 113.

The upper unit 121 is fitted to the upper die 123. The



into the cavity 130d through the cull 130a, the runner 130b and the gate
130c. The upper die 123 is forned of a porous material through which gas
such as air is allowed to pass, so the upper die 123 includes a ventilating
portion 123b (base ventilating portion). So gs ihe |ower die - 56 - 124.
Hence, the lower die 124 includes a ventilating portion 124b (base

ventil ating portlawsr dinet ph22uks nfdeted| to stheriewebdydse n1241 ngAseshbwn
powder or ceram c powder. These ventilating portions 123b and 124b incl ude
comuni cati ng pdireFighos24 dithetuppés and cthé nlowes edies| 123 rahd) 124r angh
which air is allowed to freely pass. On the back sides of the upper and the
lower units 121 Hwedon the pretectingrxanse ph2h and ka6 196 upperThe
-flow path bl ock 13 extendi ng horizontally and

conmuni cat ed Wi t%‘gég{?oﬁg&s?f%&% a{ﬁ Mt P FRRRRIEIVRBIY On the face of
(he 11w path block 135 coplacil ng it tdhdb 40P%0e Ao Yol Ghiellon s,
bor os 140 are proHass thdHd) Bt Ll Eade 26" o Yo TP R0 FAA T &
Vent 1 ati ng por IaRS TRAT g SRS aara hatt AL NS Ak kel o7
the flow paths ¥itang poktione VB l#l 1B P) WepdToElyat i Fite PhdeEn 141
Each communi cating pipe 141 is connected to a vacuum punp 145 served as.

press-fitting portion is concave and includes the cull

130a, the funner 130b, the gate 130c and the cavity 130d.

These upper and lower dies 123 and 124.do not provide an

over-runners, dummy cavities, air venté, and flow

cavities as well as ejector pins. Hence, the die 120 has

a simple structure, so that the design of the die 120 may

 be eaéier and the manufacturing time of the die 120 may
be made shorter.
Further, as shown in Fig. 23, the driving block

114 provides a transfer jack 117 fitted thereon. The

transfer jack 117 has a piston rod 118, which is entered'

into a pot 119 located in the lower unit 122 for pressing

a resin tablet put in the pot 119. By pressing the resin

tablet, as shown in Fig. 25, molten resin 128 is flown

into the cavity 130d through the cull 130a, the runner

130b and the gate 130c. |

The upper die 123 is formed of a porous
material through which gas such as air is allowed to
pass, so the upper die 123 includes a ventilating portion

123b (base ventilating portion). So is the lower die



sucki ng neans or a conpressor 146 served as neans for supplying conpressed
gas. For the lower unit 122, the comunicating pipe 141 is branched into
branch pipes, each tip of which is connected to the vacuum punp 145 or the
conpressor 146. The communi cating pi pe 14+ peovi des a valve 147 at a
predet er m-ned spot, which valve is to be - 57 - automatically shut or
opened. The sw 1@4i.ngHehcehe thal lowkt7 died 1t24e indlndes & wentidahing punp
145 serve to discharge (suck) the air left in the resin press-fitting
portions 130 angot®ioof 124d (bpse sentilatisgepodition)2a3 Fhe PRFoume
switching of the valve 147 and the driving of the conpressor 146 serve to

supply conpr ess®atgrialo ish&ormedn byr sdateming, peteds PovEler; @1, GPTAMG o
Phrough the of | BEIASE -t n¥hsRes SoRELIARG Somensod B andizet) (Hdluge
198 and 136 ar o COBMPAAAE % Ro B HEGHEn ALAmasbr e 1 49 Ko HbyRE) Uablle
face 1245 of t nEREORER wdeho ate 3 skl RY seBal/ el |00 DO'IEY o

stretched. The porous fil g ﬁ%S?&@]iﬁd&v%fv% ilu?qéigmtﬂwquace

ventilating portion) 150a and a through which a s allowed to pass.
Each air vent ofynlike el iandt 122 ,Peherenarksda xedd f1oia gath dloukger13s

di aneter than that of the ventilating portions 123b and 124b of the upper

and the |l ower da@d 138.andhe flow path block 135 provides flow paths
extending horizontally and communicated with each other.
So is the flow path block 136. On the face of the flow
path block 135 contacting with the upper die 123, lots of
communicating pores 139 are provided. Likewise, on the
_face of .the flow path block 135 contacting with the lower
die lii, lots of communicating pores 140 are provided.
The communicating pores 139 and 140 communicate with the
flow paths 137 and 138. Hence, gas is allowed to pass
through the ventilating portions 123b and 124b and the
flow paths 137 and 138.

Each of the flow paths 137 and 138 is connected

to plural_commnnicating pipes 141. Each communicating
Pipe 141 is connected to a vacuum pump 145 served as
sucking means or a compressor 146 served as means for
supplying compressed gas. For the lower unit 122, the
communicating pipe 141 is branched into branch pipes,
each tip of which is connected to the vacuum pump 145 or
the compressor 146. The communicating pipe 141 provides

a valve 147 at a predetermined spot, which valve is to be



124. Concretely, the forner air vent has a dianmeter of about 0.1 to 1
[err]m This enbodiment 11 selects a dianmeter of 0.5 [err]m The m ni mum
grain diameter of the nolten resin for nmolding a sem conductor device is
about 1 [err]m Further, as the porous fid s 150 and 151, heat-resistant
filnms are selected so that those filns are allowed to -58- resist the
heat appearingﬁﬂtqmﬂtﬁQQ}kﬂuﬁhﬂ#ﬁqnnupﬂned device. For exanple, it may use
tetrafl oroethylene resin filmthat covers the tenperature range from- 120
to 260[err]. The por ous fTherswidwhing of) the walvei M hasbtierdiiving
| ess, because t& filnms have to be transformable. The porous film 151

ext endi ng on t % Vagusm PUmp, J 45 FRTe dia siigahanae t(sugk) gehe 1aix As

h, th | t the .pot 119 is flown into the cull 130a, the
fﬂﬁner 1gog0an§'rét{ Sid nelﬁc,slgh(?%ﬁs ting @entiong ]@élllﬁfiﬂ B ofrhe

a | nd th
obetant i Lm@%&%@% R e Tower' i nd¥ ol S 1% i voninornose
films extend opgt Qﬁeo%q_%lel qr-,egglfoj;htéﬁrgx@_q’r_j_g1 flth:l%%s c%’é‘g’%e?#%f%%l of t he

upper- and the | ower dies 12

shown i n Fi gs. e33vando2upily CofiRassdd hfre%b%\éﬁ s pide e smﬁﬁg,z

123a and 124a through the effect oOf the porous fllm
and 153. That pertibaspasouanti 131f €oti PphshEaGABUE R iln‘é&darﬂt%%%l 37f the

constructed to have feed rolls 152a and 153a around which the films 150 and

151 are wound, resiis- ppeseh-ifittifl podtibils a30uandwiizah thiroulgh Rheei ng
effect of the pressure of the compressed air. Fig. 21 is
a conceptual section showing the embodiment 11, in which
the flow path blocks 135 and 136 are removed and each
component is simplified.

| As shown in Fig. 24, between the parting faces

123a of the upper die 123 and the parting face 124a of
the lower die 124, two extensible porous films 150 and
151 are stretched. The porous films 150 and 151 have
ventilating portions (surface ventilating portion) 150a
and 15l1a through which air is allowed to pass. Each air
vent of the ventilating portions 150a and 15la has a
larger diameter than that of the Qentilating portions _
123b and 124b of the upper and the lower dies 123 and
124. Concretely, the former air vent has a diameter of
about 0.1 to 1 um} This embodiment 11 selects a diameter
of 0.5 um. The minimum grain diameter of the mblten
resin for molding a semiconductor device is about 1 um.
Further, as the porous films 150 and 151, heat-resistant

films are_selected so that those films are allowed to



fed are wound, and a driving section (not shown) for rotating the feed
rolls 152a and 152b, respectively. The feed roll 152a or 153a and the
take-up roll 152b or 153b are |ocated on both side of the upper die 123 or
the lower die 124. Hence, the porous fil#assg50 and 151 being fed 59 from
the feed rolls 152a and 153a extend between the parting face 123a of the
upper die 123 reslistetihharheat dppeatirig i mbbdingethei sem2donductben are
taken up around the take-up rolls 152b and 153b, respectively. The

ventil ati ng polevigce. 1780r aefampled it0vay 18de tehp@gboaoenbyéeageresin
ventilating portion. In turn, the description will be oriented to a nethod
for manuf act urfhim sthati covere the geonperature grarge £remcr 420t ER transfer

e 129 | o of (26008 o,he cparaus, £i e T30 WRAnLEr afe of cehinags: J0Pho
I'd i he valve 147 ] || ed h h
ower 01 65 12 RitE [HAERY PETREFEERRES Thine ATRGED e e oReoRPeBLehe
vacuum punp 145 are Operfﬁ§g%of6\9§tf:ﬁl:i?owi‘sei{:éﬁ@i& Q?x?.”{?hér’io\?éﬁ 4%

es o I In

ein
cl ose contact with the sur € resin press- g portrons 130

and 131. Then,jjfens8m ecﬁﬁé#ﬁ%l:ﬁozﬂggg?gg i¢. ! end fpene 106.

Next, the material 105 to ectrode and the wire of

the sem conducikd ridllterd Ofedi® £h cEhéi ot | V19 019eEl6in WMihto! HRe VAR S
transferred onto the parting '
130a, the runner 130b and the gate 130c and then is
filled in the cavity 130d.

The porous films 150 and 151 are formed like a
long tape and has the substantially same width as the
upper and the lower dies 123 and 124. Those films extend
on the overall areas of the parting faces 123a and 124a
of the’upper and the lower dies 123 and 124. The porous
films 150 and 151, as shown in Figs. 23 and 24, are
sequentially fed between the parting faces 123a and 124a
through the effgct of the porous film feeding mechanisms
152 and 153. That is, the porous.film'feeding mechanisms
152 and 153 are constructed to have feed rolls 152a and
153a around which the films 150 and 151 are wound,
take-up rolls 152b and 153b around which the films being
fed are wound, and a driving section (not shown) for
rotating the feed rolls 152a and 152b, respectively. The
feed roll 152a or 153a and the take-up roll 152b or 153b
are located on both side of the upper die 123 or the

lower die 124.

Hence, the porous films 150 and 151 being fed



face 124a of the lower die 124. Fig. 24 shows the material 105 to be nol ded
is floated. In actual, the material 105 is placed on the porous film 151.

The porous films 150 and 151 remain before transformation. Next, after the
prelimnary heated resin table is put imt@&9the pot 119, as shown in Fig.

25, the | ower - 60 - unit 122 is lifted up for nold clanping. Then, the
transfer jack from itheofeed awlds (I5a @nd fisAeorextand dekwaers the press the
resin tablet. The press makes the resin tablet nolten. The nolten tablet is
f1 owi ng t hr ougartiag fiace  3@3a fe thehwopersdie 4P and ddie PAIiNGt 0 t he

cavity 130. In this process, the air Jeft in the resin pressg-fitting
portions 130 §ﬁ6’elﬂ-?%ér ofs fhee d aexn ﬁé%é&hrﬂ"&;ﬁﬁ‘%&"p&r@ Y air is

ut into the ventilatin rtions Oa 15 t he _porouys. fi 150 and
251 and t he varouRg it"‘k‘t‘?gﬁ:(%?‘ﬁ'&% ‘éaﬁ &%&%fl‘?&g%e {%F?ﬁcl{-‘afhvcfiﬂ’z | oner
dies 123 and 124 and th e S 1i_nts i [ N d 140.
Next, the air is di scharﬁgigd%e&ti&ra@tl%é g’?’ﬁ%ﬁ%}ydhqt% %nql"n?j%@a't - ing
bipe lal. HenqS:al Roufidsd 8f 'ewdldtite Seintilaiitig [pddeith por tions 130 and
thly aré%

131 such as the cavity 130b are sno I SC out by the vacuum punp
wi t hout bringing about amy teirl,Urhe @Rsdidftdon RA1AI 'bd oridintRY s ed in

the resin 128 filled in the cavity 130b. It neans that no void is generated
in the nold (pethode)fokbhanifatturime acsestitondtctdh@evdcsitirdugh 150

the effect of the transfer molding apparatus as described
above. |

~ As shown in Fig. 24, when the upper die 123 is
off the lower die 124, that is, both of the dies stay in
the mold opening state, the valve 147 is controlléd so
that the upper and the lower dies 123 and 124 are entered
into the sucking discharge state, the vacuum pump 145 are
operated, and the porous films 150 and 151 are made in
close contact with the surfaces of the resin press-
fitting portions 130 and 131. Then, the semiconductor
chip 108 is fixed on the lead frame 106. Next, the
material 105 to be molded in which the electrode and the
wire of the semiconductor chip 108 are electrically
connected with the wire is transferred onto the parting
face 124a of the lower die 124. Fig. 24 shows the
material 105 to be molded ig fioated. In actual, the
material 105 is placed on the porous film 151. The
porous films 150 and 151 remain before transformation.

Neit, after the preliminary heated resin table

is put into the pot 119, as shown in Fig. 25, the lower



and 151 is not contact with the wall surface of the cavity 130d, the

I mpl anting press of the resin 128 serves to nmake the porous filns 150 and
151 be in close contact with the wall surface of the cavity 130d. The
resulting nold is nade to be a conplete oneggih no inpairnent of its outer
appear ance. - 61 - Wien the resin inplantation is term nated, the vacuum
punp 145 is st ompet. 122elsalﬂﬁtéd7upsfantmaﬁﬁlchhhplnghtcWhénbytheproper
means (not shown) so that the ventilating portion is made to be in the
state of supplytngnsﬁercmﬁpkettédlgaspenbked spethaticther pdatoy oedi A8
resin 128 is termnated, as shown in Fig. the dies are opened. At this
time, the conpr¥REYes 189 P§e§§er?eHe§bntﬁﬁPi?ﬁe cTherpseea makessthed into

the resin press- f|tt|€§lP ortiops 130 d 13# E ﬁie syre if t he
_conprgs;edtﬁgr Eﬁ?:E 'Egp? Ee?Orc %fm? Ee aﬁ e SWiadd 351 .
ﬁgF36160yout oféﬁﬁ u&% ﬁﬂép?%%g f?#gfngﬂ ons ?38% §n§3ﬁﬁg §§t§ iEoE
push-out is nad Zéﬁglgafgggvpgothe conpressed air or the restoring force

of the filns 1 both of the conpressed air and the
restoring force, that i s, 7hheni# gf&béﬂsfoﬁﬁé Q§¥eléfﬁ PHSEheUte8RRe

secure. \Wen the nol ded product 160 Is conveyed out of the porous film 151,
the porous fil npf&esinoteEeyPpoStEons2130dand3131aak6 sackedabg the rolls

so that a new portion of each filmis |ocated between the parting face
vacuum pump 145. The sucked air is put into the
ventilating portions 150a and 15la of the porous films
150 and 151 and the ventilating portions 123b and 124b of
~the upper and the lower dies 123 and 124 and then enters
into the communicating pores 139 and 140. Next, the air
is discharged out of the die 120 through the communicat-
ing pibe 141. Hence, the air left in the resin press-
fitting portions 130 and 131 éuqh as the cavity 130b are
smoothly discharged out by the vacuum pump without
bringing about any disturbance. Hence, the air is not
entrained in the resin 128 filled in the cévity 130b. It
means that no void is Qenerated in the mold (package)
159. |
If any spot exists where the porous films 150
and 151 is not contact with the wall surface of the
cavity 130d, the implanting press of the resin 128 serves
to make the porous films 150 and 151 be in close contact
with the wall surface of the cavity 130d. The resulting
mold is made to be a complete one with no impairment of

its outer appearance.



123a of the upper die 123 and the parting face 124a of the |ower die 124.
This way of use nakes it possible to inplenment the nolding process wthout
any clogging. The transfer nolding nmethod and apparatus- according to the
enbodi ment 11 provide the followng effeet6l - -62- (1) The upper die 123
and the lower die 124 include two-stage ventilating portions 123b, 124b,
150a, 151a for guidi ng t Wheai theekesin timplaatatipneds- terming tesk,t ithes
(such as a cavity) 130, 131 out of the die 120. Hence, it is not necessary
to provi de a svacuumr pympt 148 dEBespappedg f Tbe vadweof4i/hdsupper die 123

and the parting face 124a_of the |ower die 124. (2) The effect (1) mnakes it
possi bl e to preébtAmagicalily,switghedcbyva ProRerolfanso not Sho¥m)eS9 ead

d by the pndesired_resi dened in the ai t, (3 ffect (1
rakes it possi BRGE: BRPCRBOELIAY LAH, POERLOR, LenBaHR EooRel A kR AR Sace
23a of th | .and | 24a of the | die 24,
her oby ol i m naki RgERT4AR) she" cBARERRIPNTSReL T 0y e | oaked rosin. (4)

The effect (1) makes it nageceananythd RaOMbA?ngrdtheV2abin 128P43 (hal

no resin clogging takes place 1n the air vent. nce, the resinis tully

filled in the ga¥miMatddy aBdsAewhod Figl.dpe3nendl BkebakeePbpeneal t e
nol d (package) 159. As a result, it is possible to keep the quality of the

mol d_(seni condthisr time) cehecoomprassor5148hesdoperatetiudo that! shest age
ventlyatlng compresséd air is fed into the resin press-fitting
portibns 130 and 131. The pressure of the compressed air
and the restoring force of the porous films 150 and 151
caused by the drawing of the take-up rolls 152b and 153b
serve to push the mold 160 out of the resin press-fitting
portions 130 and 131. This push-out is made possible
only B& the compressed air or the restoring force of the
films 150 and 151. HOwever, both of the compressed air
and the restoring force, that is, the levelling force
make the push-out more secure.
When the molded product 160 is conveyed out of
the porous £ilm 151, the porOus film feeding mechanisms
152 and 153 starts to rotate the rolls so that a new
portion of each film is located between the parting face
123a of the upper die 123 and the parting'face 124a of
the lower die 124. This way of use makes it possible to
implement the molding process without any clogging.
The transfer molding method and aéparatus

according to the embodiment 11 provide the following

effects.



portions 123b, 124b, 150a, 15l1a for guiding the air left in the resin
press-fitting portions 130 and 131 out of the die 120. It is therefore
unnecessary to provide the over-runner, the dummy cavity, the air vent, the
flow cavity, and the like for preventing-o8Zurence of any void. This
results in making the design of the die -63- easier and the reduction of
the di e possible. (6}) ThEhecuppéntidig p23tandsti@3bowersdie1t@4, insludere
havi ng base ventilating portions (ventilating portions 123b and 124b) and
surface ventiI%W¢T@F§Eﬁt?%h§i%&bhnglB?Iﬁ@op%rlgéhs 186k, afh80ap14plaThexai r
vent. forned in the surface ventilating portions contacting,with the nolten
netal 128 are $WHIiRg thaireleft {Rnthersesin Pﬁe§ﬁéfbﬁgén9eHPFF&PFﬁg

portions. Henc 0 cl oggi ng. t ake | ace.in the_base yentjlLatin ortions.
(7) The surfacég%éhn?§a%iﬁﬁgﬁ%¥rii%@'aleeﬁﬁﬁaﬂﬁegﬁﬁb¥é? #%anaygﬁgce'
exchanged for gac . Jt LS JNo] r CNLT e of a
def ective nDIdr€é£%F¥+€dn§$%%§?ﬁ% F%s?ﬁgg%%gggn%£°€8§xﬁﬂge§gr?écgﬂg
ventilating pogtei &of ng ' t eXh8NEhd! §ays filns
150 and 151 sg§%%§%§%a% %ng ?ﬁg %gr%§%g ég%g1§g§abg? t he uppe?ag?e ?23 and

the parting fagged 21248 of hehé OYGweri @id 21724 hr ough the effect of the
suction for discharge (and the resin pressure). Hence, the resulting nold
is made to be a prop2y oriteveffecd (Ipanskestiofpossibléetoappeeentcany(9)
The surface ventilating portions are formed by the extensible porous filns
150 and 151 stflawhed defedckive transformation of an outer lead caused

by the undesired resin hardened in the air vent.

(3) The effect (1) makes it possible to remove any
air vent or the like on the parting face 23a of.the upper
die 23 and the parting face 24a of the lower die 24,
theréby.eliminating a de-flashing work for removing the
leaked resin.

(4) The effect (1) makes it unnecessary to provide
any air vent. It mens that no resin élogging takes place
in the air vent. Hence, the resin is fully filled in the
cavity 130d and no foam (void) and sink take place on the
mold (package) 159. As a result, it is possible to keep
the quality of the mold (semiconductor'device) constant.

(5) The dies include the two-stage ventilating |
portions 123b, 124b, 150a, 151a for guiding the air left
in the resin press-fitting éortions 130 and 131 out of
the die 120. It is therefore uhnecessary to provide the
over-runner, the dummy cavity, the air vent, the flow
cavity, and the like for preventing occurrence of any

void. This results in making the design of the die



parting face 123a of the upper die 123 and the parting face 124a of the

| ower die 124. \When opening the die 120, therefore, the restoring force,
that is, the flattening force of the porous filmallows the nol ded product
to be released fromthe upper and the l.oweB3des. These filns may be a
substitution of the ejector pins. -64- (10) The effect (9) nmakes it
unnecessary toeqsnerdmndhEheJEedn¢tp0n39fsbhehdietBesaiblstructure |s
sinplified. Hence, the design and the nanufacture of the die is

easi er, and the redh@)|dﬁh%fVehélh%ﬁh$§c99¥tl¢h§ 12§Eraﬁa4busi5p§ n&ééa

possible (11) For, each nold proces ;he orous fil ns 122 and 151 are fed
bet ween the pA¥®ATLERG R3sq venth EbB@r FE1988 f¥ent aEéFglng face

rechani s 15PSFELaeS, T13h e n2hPE fha cSicfact FaBBIPHEing' BhrPLfad’
AL " Pl {eAbE g AL bhg ﬁgg éﬁdnﬁégﬁpsﬁé REgPGEENe W th no

I mpal r ment of S OU ar ance I nce I Ng neans

communi cating g ﬁﬁbﬂ\ ﬁﬁ% é@éf&'Sep@éﬁi??étiﬁg%&fﬁi@ﬂsV@Sﬁt&@%xﬁﬁs' nis

pressed, the air e resin press-fitting portions 1s swf

~di scharged outyitigneRe mdPréfSHétand1e®! dréssh@litet Othan athé ORLE ffahdsw_i th-
no i npairnent of its outer appearance and no void. This nmakes great

contri bution tformed oim nthé Nvayé eventilatingepostponssedHancesunpl yi ng
means that conmmunicates with the ventilating portions is operated

clogging takes place in the base ventilating portionms.

(7) The surface ventilating portions are exchange-
able. It may be exchanged for each mold. Hence, it is
pbssible to prevent occurrence.of a defective mold
resulting from the resin cloggingQ

(8) The surface ventilating portions are formed by
transfbrming the extensible porous films 150 and 151
stretched along the parting face 123a of the upper die
123 and the parting face 124a of the lower die 124
through the effect of the suction for discharge (and the
resin pressure). Hence, the resulting mold is made to be
a proper one with no impairment of its oﬁter appearance.

(9) The surface ventilating portions are formed by
the extensible porous films 150 and 151 stretched on the
parting face 123a of the upper die 123 and the parting
face 124a of the 1owe£ die 124. When opening the die
120, therefore, the restoring force, that is, the
flattening fbrce of the porous film allows the molded

product to be released from the upper and the lower dies.

These films may be a substitution of the ejector pins.



when opening the dies so that the nold 159 is pushed out of the upper and
the |l ower dies by the conpressed air. Hence, the nold rel ease of the nold
(package) is made secure. (14) Wien the nold opening is done, the nol ded
product is taken out of the upper and the é6&dwer dies 123 - 65 - and 124
through the effect of the restoring force of the porous filns and the
conpressed gas suppl@)ngTheaeffedd ¢Ppcmakepi it threcéssaryi tor puovide.

- This results in disallowing the ejector pins to prick the nold, thereby
bei ng abl e to phevehettoropins; escectbatathai dier atkuotunepiskage slit. (15)
When designing the die, it is not necessary to provide any over-runner,
dummy cavity, simplifieds| ofienaeityhandeshan| and ﬁbemﬂﬂﬂu§§°§ﬁyeeP§chﬁ
pin, so the die structure is sinplified, Hence, the design and the
manuf act ure of9ifeldiBaqe ﬁ%ﬂéeﬁas?%¢,t%ﬁdr?ﬁﬂgt%ﬂﬁ ® dﬁg?iﬂﬁnB ackpr-
manufacturing finme_and cost is_nade ggssible. in addition, the die is

reduced in sizﬁgg(ﬁﬁ“%d?ﬁén?oiﬁ)liﬁﬂ. 87PPESLPL®nommti ¢ section showi ng
” o : .
hventi on T thi ot Shbock B GabHTb1A THROCE ! +88) pBiphBP£EIAR S0, ana

invention. In this'e or egoi ng

enbodi nent, thes{PRRE ?éi%oﬁgﬁgé%%ﬁi éﬁf%%ﬁ?afgcézﬁﬁé%rdEhIehﬁpb§§i n

press-fitting portions h The porous films 165 and 166
are pasted, regpeci2yeand €RéOpereiNgCiaesi 1944akeSthbatéwerhalel 3243t 2

predet ermi ned nunber of nol di ngs
through the effect of the porous film feeding mechanisms
152 and 153. Hence, no clogging takés.plaée in the
surface ventilating portions. The resulting mold is made
to be a proper one with no impairment of its outer
appearance.

(12) Since the sucking means communicating with the
ventiléting portions is operated when the resin is
pressed, the air left in the reéin press-fitting portions
is swiftly discharged out. Hence, the resulting mold is
made to be a proper mold with no impairment of its outer
appearance and no void. This makes great contribution to
improving the yield.

(13) The compressed air supplying means that
communicates with the ventilating portions is operated
when opening the dies so that the mold 159 is pushed out
of the upper and the lower dies by the compressed air.
Hence, the mold ielease of the mold (package) is made
secure.

(14) When' the mold opening is done, the molded

product is taken out of the upper and the lower dies 123



times, these porous filnms 165 and 166 are replaced with new ones. Hence,
this enbodi ment offers the sane effect as the enbodi nent 11. - 66-
(Enmbodi nent 13) Fig. 28 is a schematic section show ng dies provided in
anot her enbodi nent (enbodi nent 13) of the §besent invention. In this
enbodi nent 13, as shown in Fig. 28, the upper_ and the | ower dies 123 and
124 provi de t handed2f Bhegughi thengfferti 8fis theorasgorindokopce: R Hhdus

films 170 and 171 are _formed. These porous filnms 170 aEd,171 are forSFd of
a coat of titaRPERARA fiiwe prdnrhecRPBRFERFEE, 928, SLRELVARG. MeABS 0afl%has a

hi ck f about 1 [ 5 A d i ligd.b | Lol yti
brocess. The cBAPCFRT Bt Bog -ARASEREE. cOR. APHULFBRS oRiP) “OBNAES dBoh of |
wh di t kS, : : Thi ' '
osistant aga AupaEigulnd the biededr! Pihk ko Bilek; Plie kol (EHRHY |

vents through EQ&%?e&?g%”gB?%%EGEﬁ%iﬁ&?oBthE@ﬁﬁbt%g?atehﬂﬁséraﬂﬁ”B%vathe

structure is dura ng tinme. ~( Enbodi nent ) Fig. 29 is a node
vi ew showi ng apagrsgetsakitportion of the transfer nolding apparatus
according to anot her enbodi nent (enbodi nent 24) of the present invention.
In this enbodi nent (15he whenrdesiighhngl eher dilegsit2@sandtlnécessakryr mod of
not a porous material but a normal hard netal. . In the dies, the base
ventil ating poprovideladp awdridhnere ummydcavipyyceimasrentn tthow
cavity and the like as well as any ejector pin, so the
die structure is simplified. Hence, the design and the
manufacture of the die is made easier, and thus the
reduction of the manufacturing time and cost is made

possible. In addition, the die is reduced in size.

(Embodiment 12).

Fig. 27 is a schematic section showing dies
provided in another embodiment (embodiment 12) of the
present invention. In this embodiment, as shown in
Fig. 27, like the foregoing embodiment, the upper and the
lower dies 123 and 124 provide the resin press-fitting
portions 130 and 131 on which the porous films 165 and
166 are pasted, respecﬁively. Before any clogging takes
place, that is, at a pfedetermined number of moldings
times, these porous films 165 and 166 are replaced with
new ones. Hence, this embodiment offers the same effect

as the embodiment 11.



upper and the lower dies 123 and 124. Those pores are connected to the
communi cating pipe 141. If these 67 ventilating portions 123b and 124b
are located at least in the cavity 130d, no void takes place in the '
resulting nold. In addition, the base ventigéatd ng portions 123b and 124b
formed of pores nmay apply to the foregoing enbodi nents 11 and 12. As

descri bed aboveqEnbeaimemtntidyns of the present inventors has bee concretely
descri bed al ong the enbodi nents. The present invention is not limted to

t he foregoi ng enbodi nent Figs 2pds \a tschematic mspetion showing ldies of
transformati ons is made possible w thout departing fromthe spirit of the

i nvention. The Frevdgiichdnianathen enhadinant, (@nhaedimant,3) 9k thansfer

nol di ng techni que that corresponds to the background of the present, -
i nventi on. The PHRASNEY Mvant-ism het”prté?e% e“ﬁ?ﬂ%ﬁﬂ?‘lﬁ 13, A7 shm o it

F le, t ' ti |y, t | (4.0 | |
For mol ding onidk vl (PR GHREST e Pt il ai A RS
| t terial W= + Qs . i ' ti
Ty apply o atibdueii P ld LB S S BRI ons
di scl osed in t%ﬂlﬁsﬁlﬁg{ma&d@&ﬂ Qe edhifed O livddy gdidied Seildd The

upper and the Fower dies 1 nclude the two- stage ventilating portions for
gui ding the ai n7gefdnd N 1ih@re Adind BF fd tdddty dPorgi tifl v i tasidevi ti es

out o (TiN), chromium (Cr) or the like. The coat has a
thickness of about 1 um to 5 ym and is applied by an
electrolytic process. The coat is porous and thus
contains lots of air vents, each of whose diameter is
about 0.1 um to.0.3 um. This kind of structure is
resistant against clogging because it is a coating film
and dohtains air vents through which resin particles are

not permitted to pass. Hence, the structure is durable

for a long time.

(Embodiment 14)

Fig. 29 is a model view showing an essential
portion of the transfer moiding apparatus according to
another embodiment (embodiment 24) of the present
invention. 1In this embodiment, the upper and the lower
dies 123 and 124 are formed of not a porous material but
a2 normal hard metal. In the dies, the base ventilating
portions 123b and 124b are formed of pores made on the
upper and the lower dies 123 aﬁd 124. Those pores are

connected to the commnnicating pipe 141. If these



the dies. Hence, those dies are not required to provide on the parting
faces of the dies. It nmeans that it is - 68 - possible to prevent
occurrence of a flaw on the outer |ead or defective transformation
resulting fromthe undesired resin hardenedgem he air vent. (2) Provision
of no air vent nmakes it possible to avoid shortage of resin to be filled.in
the cavity, whi ¢lentalWting pgupdithy a83b A2 Hierldcaesd Mtickeast t he
air vent. Hence, no foam (void) or sink takes place in the nolded product.
Thi s makes cont rdinbwheorcavd tye 80ady, trive wipfal itaked plarerdinathermekiclting
(sem conduct or device) constant or higher. (3) The dies provide the

t wo- st age vent i malidvg dor dstitifan, dihelibapementicdatiing gartionshcl2din
press- fitting portion. Hence, it is not necessary to provide any device
for preventing @®suli2dk £agmerhiafs pAKEs 1A ARRIY R the KAXRIRXERT t | es,
air vents or flow cavities. Further, the design of the dies is nade easier
and the size of empodiments Ll &ndsdd4 er. (4) The ventilating portion is

The surface vent! | ating pak CRPPUPED AERA nonh et A L

e o, MR o g S0, R Ao g e

re e o S AR S0 S gt SR lad o e
foregoing embodiments. It goes without saying that
various kiﬁds of transformations is made possible without
departing from the spirit of the invention.

The foregoing description has been concerned
with the transfer molding technique that corresponds to
the background of the present invention. The applied
field of thelpresent invention is not limited to it. For
example, the invention may apply to a normal injection
molding press for molding 6nly a resin from only resin or
a techniéue for molding a molten material such as die
cast or rubber molding; |

The present invention may apply to at least the
molding technique.

‘The representative inventions disclosed in the
present application provide the following effects.

(1) The upper and the lower dies include the two-
stage ventilating portions for guiding the air left in
the resin press-fitting portions such as cavities out of
the dies. Hence, those dies are not required to provide

on the parting faces of the dies. It means that it is



defective nolding resulting fromthe resin clogging. (6) The surface
ventilating portion is forned by -69- transform ng the extensible porous
films stretched on the parting faces of the upper and the | ower dies
through the effect of the sucking dischargé8(and the’inplanting pressure of
the resin). The resulting nold is nmade to be a proper nold with no
i mpai rment of possibler tappeeventeoctyrréneesoff ac&lawnon heneut@m ion is
formed of the extensible porous filns stretched on the parting faces of the
upper and the Leadrowi defemsive twpnsfopmatign: mesyledng: KXome b i ng
force, that is, the flattening force qf .the porous filnms serves to rel ease
t he nol ded proBGQ?S#FSﬁlFﬁélﬁl§§rd?HP§ FBrEHenﬁirbge& substitute of the
- ejector pins. (8) | roduct, for each nD proces

porous filmis fed ggsaeg ﬁ§1 Br Pi Bbfa&gsvﬁPttﬁé ﬁBng Rﬂﬁﬁﬁk&ﬁ gﬁb
dies through th f he ¢p o |

avp B sasrgggg c£P2edin E{ol PE,[ 89184 Qﬁ% gkrt;'ég”resu .

cl oggi ng t akes® p ce I'n surface ven i ng~por

mol.d i's nade t eQ?%ESpEQEﬁr ﬁBlgeﬁﬁhhcﬂﬁgbﬁﬁ | pFRBh QEkbESpQHH@'ln the

appear ance. e sucking neans commuiicaling wth the ventilating

portion startsagg 9BAtAt eHvhea,t h8 Eeamn(valaﬁeaieélhn thRekeplace in
press-fitting portions. Hence, ‘the air |eft in the portions is swiftly

di scharged out the hbaaeahpraahdtng ThiBr RAREBY coneglibadivint Roukeepingg t o
i mpair the outer appearance and bring about voids. This results in
i mprovi ng the thel duality of the molded product (semiconductor device)
constant or higher. '
(3) Thé dies provide the two-stage ventilating
portions for guiding out the air left in the resin press-
| fitting portion. Hence, it is not necessary to provide
any device for.preventing occurrence of vqids such as
over—rﬁnners, dummy cavities, air vents or flow cavities.
Further, the design'of the dies is made easier and the '
size of the dies is made smaller. |
(4) The ventilating portion is having the base
ventilating portion and the surface'ventiléting portion.
The surface ventilating portion for contacting the molten
resin has air vents in smaller diameter than the base
ventilating portion.. Hence, no clogging takes place in
the base ventilating portion.
(5) The sﬁrface ventilating portion is replaceable.
Hence, it may be replaced at a predetermined number of
mblding times, and thus it is possible.to prevent
defective moiding resulting from the resin clogging.

(6) The surface ventilating portion is formed by



(10) When opening the dies, the conpressed gas supplying nmeans _
comuni cating with the ventilating 70- portion is operated for pressing
the nol ded product out of the upper and the |ower dies through the effect
of the conpressed gas. The rel ease of the g®lded product is thus made
positive. (11) When opening the dies, the nolded product is taken out of
the upper and timnsfweming eshe hextemsibbe cpdrons of ilhe stsédbched dar eheof
the porous filns and the conpressed gas supplying neans. Hence, no ejector
pin is requirepriingretaces iof the qjppenrand nthei bewerhdies| thrahgh tbheds
to preventing occurrence of a chip crack or a package slit. (12) Since no
ej ector pin | eHRRk 1k thesurking (discharge tang| the ctmplentingt he design
and the manufacture of the die is, nade easier, whjch nmakes it possible to

reduce the nmaRFSRIWS R tthR ZfRiRbst The xesultingmold 8 Aate o be.
2 Srep of sealt PR RO HEE SR HPAEmRRt COF TGP GrteT pRESERRES <1 ng.
e Sormscrr ) RV PECTHR Sk R CEUPOUP LHAVLS0 14 Eikmaa o
the extensible porous films stretched on the parting
faces of the upper and the lower dies. Hence, when
opening the dies, the restoring force, that is, the
flattening force of the porous films serves to release
the molded product from the dies. This force may be a
substitute of the ejector pins. |
(8) In molding a product, for each molding process,
the porous film is fed.between the parting faces of the
upper ;nd the lower dies through the effect of the porous
film feeding mechanism. Hence, no clogging takes place
in the surface ventilating portion, and the resulting
mold is made to be a proper mold with no impairment of
its outer appearance.
| (9) The sucking means communicating with the
ventilatiﬂg portion starts to operate when the iesin is
pressed in the resin press-fitting portions. Hence, the
air left in the portions is-swiftly discharged out so
that the molding is properly executed without having to
impair the outer appearance and bring about voids. This
results in improving the yield.
(10) When opening the dies, the compressed gas

supplying means communicating with the ventilating



Wi ring sheet containing plural inner leads indirectly or directly connected
with electrodes fornmed on first main faces of said sem conductor chips; (b)
in a nolding apparatus having a first die and a second die being matched to
said first die so that plural nold cavitiesygare formed for sealing said

pl ural sem conductor chips, at |east part of an inner side of each of said
mol d cavities opomtidmais operatedafdrfpressing sheomdldedsplredagtf euwted of
a porous material for inhibiting intrusion of said nold resin to a .

pr edet er - ni nedof eblye hupperaandwihg paverofigastboaopghethe efifpatsofforth
preventing occurrence of voids, placing said chip- |ead conpound between
said first .and SYEBFRSEPdsgage) 'Ehﬁn’ﬁ?gga§ai afdthe palded praducss il aci ng
sai d chip-1ead gcompound betweep said first and second dies; (d) opening
sai d nol d cavit€%§ BRABIPRFLELYR: mat ched dies to the at nosphere through

said porous nmateria igplanting.said nold resjp into.said | d, cavities
at a far |ower preséh?g tﬂgﬁgtﬂ%eﬁﬁﬁsaﬁ??Hﬁlﬁ?EStﬁ?em8$d§§iBraaPﬁtrégim
for sealing pregdgt 1 72 - _NOrLt ko o] .d Lpilead go und
with said nold _resﬁ;%‘gﬁ%f e§’f‘%p§?#%§ é%?dgﬁ%t#‘ﬁ?%sd%%*iﬁf%???ﬁg%s into
satd ol d cavi (¢ PledtliOH0EnS HdsHOLONG POLLE OB Ohe SBbEoUB! £ FRY! AhESnbO"
rel easing said seal ed chip-Iead conpolind fromat [eaSt one p% sai irst
and second di escompressed gds "BipPLying means ACt HEABE, anSCE8 ELLIECHOA is
' required. It means that no ejector pin pricks the mold.
This leadé to preventing occurrence of a chip crack or a
package slit.
(12) Since no ejector pin is-reqﬁired, the die
structure is simplified. Hence, the design and the

manufacture of the die is made easier, which makes it

possible to reduce the manufacturing time and cost.



integrated circuit as clained in claim1, wherein when said nold resin is
I npl anted into said nold cavities, gas left.in said nold cavities are

di scharged through said porous portion by discharge neans. 3. A
met hod for manufacturing a sem conductor dnfjeqgrated circuit as clainmed in
claim 2, wherein said nolding apparatus includes ventilating portions

formed of a powpizer s QnzatMEpddwvi ng air vents comrunicating with said
nol d cavities and filter layers having comuni cating pores formed on the

surface of saidwventil atiXgnetthdd dicr amehwfzonwdiosd i axgsemidcomducitarr vents,
said pores serving to inhibit intrusion of said nold resin into said air
vents and al | ointedratad wintcwiit @avicejuring a step of Realinaw@h for
preventing occurrence of voids. 4. A nethod for manufacturjng a

seni conduct or iSRMHEGRMLLIT Hith & heakrrrring AQld) 2esithe (PTPELF HNY
nmol di ng apparatuys includes_ventilating portions nmade of a porous materi al
and havi ng airdﬁﬁu%?qgﬁnﬂﬁﬁcating with said nold cavities and fine porous

por i ons Duried 10 52 ¢ oidy Yotladthd LIS Aol Wirang
o2 09, % TS YA SO S, o MEHE thme, or 8 ML
oo cor Suct ity Widpd S aing Bl p et B SR i
lead frame or @ifkddtly connected with electrodes formed on first main
faces of said semiconductor chips;
| (b) in a molding apparatus having a first die
and a second die being matched to said first die so that
plural mold cavities are formed for sealing said plural
semiconductor chips, at least part of an inner side of
each of said mold cavities of at leést one of said first
and second &ies being formed of a porous material for
inhibiting intrusion of said mold resin to a predeter-
mined length and allowing part of gas cdmponents to pass
for preventing occurrence of voids, placing said chip-
lead compound between said first and second dies;

(c) clamping said dies in the state of placing
said chip~lead compound between said first and second
dies;

(d) opening said mold cavities formed by said

- matched dies to the atmosphere through said porous
material or implanting said mold resin into said mold
cavities at a far lower pressure than the_implanting

pressure of said mold resin, for sealing predetermined

e
gy



filmwring sheet; (b) in a nolding apparatus having a first die and a
second die being matched to said first die so that plural nold cavities are
formed for sealing said plural sem conductor chips, the substantially
overall surface of an inner side of each ©fypaid nold cavities of at |east
one of said first and second dies being forned of a porous material for

i nhi biting int rporoiond ofi shid| chipslead ccompownidtwithneaidemgld resin;

al l owi ng part of gas conponents to pass therethrough for preventing
occurrence of \amdis, placing said chip-lead conpound between said first and
second dies; (c) clanping said dies in the state of placing said chip-|ead
conpound between said fir€®) FRPRERDRFRIA Roth JieH AP nbniaFELRG| da8avities
formed by said jmtched, ies(io t he at nospher thrq&g& sai d Eorous natgria
or inplanting sP ff FINHELSF P HIR KR 1F ROTPUS PAFLIQNR,©

h he. | | i no. f i d. I ' f | §
ST v A RIS 5 e MR P BT A
o e) OPEn! . Saldhhp e dh S Foldh S04 08 CBRLATEErdel LhaTLLLER L83
seal ed chi p-| eagl, conpounda fFHMGH $68ShaMifatusrhdl 4| sehionasecsrd dies.

6. . A npthod.for ngnufacturlng a sen1condyctor !ntegrated circuit
device as cl ai naftddrated edrcuwie £ cYdbied PN dDa sl I, fwkhéte til Owhesond

di es from each other,.
said mold resin is implanted into said mold cavities, gas
left in said mold cavities are discharged through said
porous portion by dischargé means. | |
3. : . A method for manufacturing a semiconductor
integiated circuit as claimed in claim 2, wherein said
molding .apparatus includes ventilating portions formed of
a pordﬁs material and having air vents communicating with
said mold cavities and filter' layers having communicating
pores formed on the surface of said ventilating portions
and communicating with said air vents, said pores serving
to inhibit intrusion of said mold resin into éaid air
vents and allow at least part of gas components to pass
therethroﬁgh for preventing occurrence of voids.
4. A method for manufactﬁring a semiconductor
integrated circuit as claimed in claim 3, wherein said
molding apparatus-includés ventilating portions made of a
porous material and having air vents communicating with
said mold cavities and fine porous portions buried in

said air vents to a predetermined depth and communicating

with said air vents for forming communicating pores each
I

| O A



gas is injected fromthe outside to said nold cavities through said porous
material. 7. A nethod for manufacturing a sem conductor integrated
circuit device as clainmed in claim®6, wherein when said nmold resin is
implanted into said nold cavities, gas |lef¢ 7% said nold cavities are

di scharged through said porous material by discharge neans. 8. A

met hod for manuflavingng smalléerodiameteri thanrsabtd sircventdevi ce having a
step of sealing a sem conductor with a heat-curing nmold resin, conprising
the steps of: (aJ-preparindy methog- ferdmanuwfachursngi AgspmiFanductor

sem conductor chips,- a lead frane or a thin filmw.ring sheet containing
plural inner |eatRtegertedtcireuitiRa¥ing acskert ef ﬂﬁgﬁlﬁgeEtﬁﬁﬂégopﬁrned
on first main faces of sajd sem conductor, chips; . (b) _in a_nolding_apparatus
having a first dHRCEPH %h%c%'ahdb%a‘bé?ﬂﬁlﬂﬁt‘gﬂéﬁ Fésﬁﬁrd"?ﬁ“?&sg% EBelhar
pl ural nold cavit{es arg.forned for sealing said plural sem conduct or

chi ps, at | east %.ﬁ%?ég pposed portion of 75 - an inner side of each of

said nold cavities of at Iﬁgig?ggﬁﬁ?%?§aédcﬁiégiegadcéﬁﬁggﬂ%dhgﬁénging

formed of a porous materia ing 1 ntrusion esinto

a_predet er nined gepin AdnfbbAitheBoPEh 10k S8 40IBAACEEAmEO0R2AS thEROUGH

sai d porous nat or preventing occurrence of voids, placing said
chi p-1ead conpoupfhimesieengsSshéettrst and second dies; (c) clanping said

dies in the state of placing

(b) in a molding apparatus having a first die
and a secoﬁd die being matched to said first die so that
plural mold cavities are formed for sealing said plurai
semiconductor chips, the substantially overall surface of
an inner side of each of said mold cavities of at least
one of said first and second dies being formed of a
porous material for inhibiting intrusion of said mold
resin to a predetermined length and allowing part of gas
components to pass therethrough for preventing occurrence
of voids, placing said chip-lead compound between said
first and second dies;

(c) clamping said dies in the state of placing
said chip-lead compound between said first and second
dies:

(d) opening said mold cavities formed by said
matched dies to the atmosphere through said porous
material or implanting said mold resin into said mold
cavities  at a far lower pressure than the implanting
pressure of said mold resin, for sealing predetermined

portions of said chip-lead compound with said mold resin;



said'chip-lead conmpound between said first and second dies; (d) opening
said nold cavities formed by said matched dies to the atnosphere through
said porous material or inplanting said nold resin into said nold cavities
at a far |ower pressure than the inplanting pressure of said nmold resin,

for sealing predeterm ned portions of said chip-lead conmpound with said
mol d resin; ad@d(e) opening said both dies as injecting gas into said nol d
cavities through said porous portions. of said nold cavities, for releasing
sai d seal ed chip-1ead céfpooreningnsaid bath diesomssinderting ga8 second
dies. 9. . A nethod r manufacturing a sem conductor integrated ,
circuit devictPh@ E?éanEBRSnCEYéFﬁ?S,t&ﬁ@Pﬂhns§&¢dPBEPB§smﬁGFFFé4 o€ f or ned
in at | east ope.of sai,d.fitst and_second dies. 10, A nethoqd for

manuf act ur i ng>a* éﬂ?ggnﬁﬁgfgfeﬁntg@FaFEgeEFFEQiFaBQVFeélﬁgvgﬁépaq§P9p of
sealing a senj o] Lth,.a - [ L esin, ¢ rising,, - 76 -
the steps of?&§g§g%§%p£F¥%gQ5 %%$%£|§§é ggn%%ﬁﬁd ﬁﬁ%gn§n§r§PSP"3 dies.

Se”icondUCtorSthpS"a-Aeﬁétﬁéén?ofrmﬁn?f&étﬁfi@%ﬁ%réﬁgﬁégﬁaﬁcEB tai ni ng

plural inner leads indirectly or directly conne ectrodes forned

on first nainiheégsatédseifcaeti evioet as elaphed(Ph ENadmn8l, digRgrappar at us
having a first die and a second die having plural nold cavities, one or

nor e when opening said first and second dies from each other,

gas is injected from the outside to said mold cavities
through said porous material.
7. A method for manufacturing a semiconductor
integrated circuit device as claimed in claim 6, wherein
when said mold resin is implanted into said mold
cavities, gas left in said mold cavities are discharged
-througﬁ said porous material by discharge means.
8. A method for manufécturing a semicondﬁctor
integrated circuit device having a step of sealing a
semiconductor with a heat-curing mold resin, comprising
the steps of: |

(2) preparing a chip-lead compound having
plural semiconductor chips, a lead frame or a thin film
wiring sheet containing plﬁral inner leads indirectly or
directly connected with electrodes formed on first main
faces of said semiconductor chipé;

(b) in a molding apparatus having a first die
and a second die being matdhed to said first die so that
plural mold cavities are formed for sealing said plural

semiconductor chips, at least a gate-opposed portion of
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pots for holding resin tablets, and one or nore runners for connecting said
nold cavities wth said pots, said second die being matched to said first
die so that plural nold cavities are fornmed for sealing said plural

sem con- ductor chips, at |east part of a&n7Bnmer side of a plunger provided
in each of said pots, said runners and said pots being formed of a porous’
material for iAan Bnnexgside of sach @f said mold cavities £Hrakideass ned

| ength and al |l owi ng part of gas conponents to pass therethrough for
preventing occ@neeREe said, Siixst gnacisegong dias paiagy fIMRLRE Bet veen

id first d d dies;, I I i d . di i,n th t at f. pl aci

Sai d chi p-1 oadPEBRIBAR B Ate OFa AL Rl d TSR o B0 WS ant | ng
id | d in f i_d ts ., int ' d i_ti .th '

For seal i ng. pr BBBABY 0 e PGB ATRCRES, Sepim 2h8) ek gl B futtn el 0
Ld i n: : : . _ I . i d | ed .

gﬁip-[iihncoﬁgg8%§E %@%?g?%|§%?§ %ﬁggbg g%?&h?%th %@E@ 9? j%!l'an segond

dies. 11. prévEﬁftEﬁle bRcuFeancaC b vidd da ,S pllacifdl Gadd IcHige Ry

circuit as clained in cl"aim 10, wherein the inner surface of each of said

nmol d cavities egofpbundebetween’ galdd fifrst RAKOsecONdediels; sai d porous
material ‘'serving to inhibit intrusion of said nold resin to a predeterm ned

depth and all ow.at | east (gjr claipdag saidoddeiss ino thes sthae e pdading
occurrence of voids. _ _
said chip-lead compound between said first and second

dies;

(d) opening said mold cavities formed by said
matched dies to the atmosphere through said porous
material or implanting said mold resin into said mold
cavitieg at a far-lower pressure than the implanting
pressuie of said mold resin, for sealing predetermined
portions of said chip-lead compound with said mold resin;
and |

(e) opening said both dies as injecting gas
into said mold cavities through said porous portions of
said mold cavitie;, for releasing said sealed chip-lead
compound from at least one of said first and second dies.
9. - A method fo: manufacturing a semiconductor
integrated circuit device as claimed in claim 8, wherein
said porous portion is formed in at least one of said
first and second dies.

10. A method for manufacturing a semiconductor
integrated circuit device having a step of sealing a

semiconductor with a heat-curing mold resin, comprising
\
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12. A nmet hod for manufacturing a sem conductor integrated circuit as
clainmed in claim110, wherein the inner surface of each of said nold
cavities, said runners and said pots is forned of a porous material, said
.porous material serving to inhibit intresi7én-of said nold resin to a
predeterm ned depth and all ow part of gas conponents to pass for preventing
occurrence of thei éteps3of: A nmet hod for manufacturing a sem conductor
integrated circuit device as clainmed in claim10, wherein the inner surface
of each of said nold caVi)i ®repaxidd @nchip-leadd qompounsdayiding pl unger s

slidably located in said pots and for, pressing said nold resin is forned of
a porous nat ePREFrals sepicongduetos: @?’i’-as'sér \;ﬁ%& &'d’%i% @ it Sidm of
said nold resin_to a predeternned _depth_and.allow.at Jeast..part .Qf gas
conponent st 0*p&d"Bo M5! é’ﬁf‘-rtnai’fﬁ’d‘_n@c Btprtgﬁ,cé.@'eg/&%ggs _Hl.dlrec_tlYAc%et hod
for manufact ”Ei'i@%c%lje@o%%%%[%ﬁ%'w 89 e e ffgiz&ne‘&e‘é}nc%ﬂ%\e Hai%h Step
of sealing a sém conductor w a‘heat-curing noldresin, conprising the

st eps of: %QCEQ)OE;Q gghg cohldRidt®3d hiyaaund having plural

sem conduct or chi ps, rame or a thin t11'mwiring sheet containing
plural inner leads indifegtlin ar mdladsly pparateusehatiing @ Fairdsddend or ned
on first main faces of sai'd sem conductor chips; (b) in a nolding apparatus
having a firsand a sedoadsdadientadiiaghpliuialpmold cavitiesy ones o nor
pots fornmed at a predeterm ned nunber of said nold cavities .

pots for holding resin tablets, and one or more runners

for connecting said mold cavities with said pots, said
second die being matched to said first die so that plural
mold cavities are formed for sealing said plural semicon-
ductor chips, at least part of an inner side of a plunger
provided in each of said pots, said runners and said pots
being formed of a porous material for inhibiting intru-
sioh of said mold resin to a predetermined length and
allowing part of gas components to.pass therethrough for
preventing occurrence.of Qoids, placing said chip-lead
compound between said first and second dies;

(c) clamping said dies in the state of placing
said chip-lead compound between said first and second
dies; |

(4) implanting said mold resin from said.pots
into said mold cavities through said runners fof sealing
predetermined portions of said chip-lead compound with
said mold resin; and

(e) opening said both dies, for réleasing said

sealed chip-lead compound from at least one of said first

0 g

c
L
LA



and each for holding for resin tablets, and plural runners for connecting
said nold cavities with said pots, said second die being matched to said
first die so that plufal nold cavities are forned for sealing said plural
sem conductor chips, at |east part of an dnner.side of each of said nold
cavities, said pots and said runners being fornmed of a porous material for
I nhi biting intrdand Sevord dadgl. nold resin to a predeterm ned depth and

al l owi ng part of gas conponents to pass therethrough for preventing
occurrence of vdids, insektmeihodifor esamiadteting & sesiconduttor

i nserting portion formed in said | ower die from between said up and
lower dies; (c)integrakedticanitp-aswlaoneduin @bnméﬁsavme%glheﬁhepper
and | ower dles (d) clanmping said dies_in the state of placing said

chi p-1ead conpddemhe e 0% 935k 0% Rpid detd o?%‘élt’(%ﬁ ?‘i‘%l‘é‘l‘l‘t“i‘ﬂﬁssai d

ZE%E. LSSLPeLQ?aL“ar?ﬁa' o i nsf?i%g”"dr"% C%{#t;esacb&pmn%aul s, peeet gt > ?2?3
Sai d upper and ﬁ%m%iwi?ef@' ”q}*bﬂ?ls Dt%%a 9 @E?F‘f%%%p%%nﬁa‘ié &

met hod for [ e haV|ng a
step of seali nag a sem con uct or Ip W t]hiﬂ%aat %%sn{: ér%ﬁ::l ?egqéf said I C
devi ce being i dGiddtents its ﬁ@éaféfrpﬁvén@yn@w&aﬁéﬂce of voids.

12. A method for nmanufacturing a semiconductor
integrated circuit as claimed in claim 10, wherein the
inner surface of each of said mold cavities, said runners
and said pots is formed of a porous material, said porous
material serving to inhibit intrusion of said-mold resin
to a predetermined depth and allow part of gas components
to pasé'for preventing occurrence of voids.

13. A method for.manufacturing a semiconductor
integrated circuit device as claimed in claim 10, wherein
the inner surface of each of said mold cavities, said
runners, said pots, and said plungeré slidably located in
said pots and for pressing said mold resin is formed of a
porous material, said porous material serving to inhibit
intrusion of said mold résin to a predetermined depth and
allow at least part 6f gas components to pas for prevent-
~ing occurrence of voids.

14. A method for manufacturing a semiconductor
integrated circuit device having a step of sealing a
semiconductor with a héat—curing mold resin, comprising

~ the steps of:

R\_‘
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transform ng said sealihg portion if a sealed portion is rel eased by

ej ector pins provided in a nol ding apparatus, conprising the steps of: (a)
preparing a chip-1lead conmpound having plural sem conductor chips, a |ead
frame or a thin filmwring sheet contai neEn@®8psural inner leads indirectly
or directly connected with electrodes forned on first main faces of said
senm conductor chips; (b) {a)aprepdringappehipuiendyicompaund, Havdng and a
second die being matched to said first die so that plural nold cavities are
formed for seal phyradi sepigenductarcehipsyor dpads frame oxsa thdin &d

inner side of a plunger provided in each_of said potg, said_rynners and
sai d pots bei ngwisiRgdshees ESPGGénﬁﬂgeP#&FaﬂanFﬁﬁiEPPasiﬁ@dﬁﬁFFGQWbﬁrbf
said nold resin to a predeterm ned l.ength and gl l ow n art af, S._ s
conponents to pﬁéEeFEEYeFﬁPﬁﬁﬁﬁe oMiffef ﬁFFﬁBESEC%%F§ﬁ e°8f%&5%§symﬁwhcing
sai d chip-lead gonmpound between sai dfi.r and.segond dies; (c) clanping
said dies in thgaggﬁt890Fabﬁgﬁﬁﬂégogabc§br-ggéﬁg'chip-Iead conpound bet ween

said first and second die?g%égﬁ é”ﬂbﬁ?&h&gagghgagﬁgdhﬁ%ﬁh BN £33s¢ Wl

cavities forned by said cl ~dies ftor~“sealing predeteritined portions of
sai d chip-lead gagrauadcyhlinasal Ha¥@hg pairdl aBdd(ehvaRgeis)d plardlbeicts

dies as injecting gas into said nold Cavities through said porous portions

of formed at a predetermined number of said mold cavities
and each for holding for resin tablets, énd plural |

| runners for connecting said mold cavities with said pots,

said second die being matched to said first die so that
plural mold cavities are formed for sealing said plural
semiconductor chips, at least part of an inner side of
each of said mold cavities, said pots and said runners
being formed of a porous material for inhibiting intru-
sion of said mold resin to a predetermined depth and.
allowing part 6f gas components to pass therethrough for
prevénting occurrence of voids, insertind said resin
tablet in a resin tablet inserting portion formed in said
lower die from between said upper and lower dies;

(c) placing said chip;lead compound between
said opened upper and lower dies;

(d) clamping said dies in the state of placing
said chip-lead compound between said first and second
dies;

| " (e) implanting said mold resin from said pots
into said mold cavitiés through said runners, for sealing

| T
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said nold cavities, for releasing said seal ed chip-lead conpound from at

| east one of said first and second dies. 16. A nol di ng apparatus for
seal ing a sem conductor chip with a resin package, conprising: a first die;
a second die provided to relatively nove 9 ar off said first die and

mat ched to said first die for forming nold cavities suited to said package;
and wherei n asalidampldneesfingaaddfirst and second dies is having a die body
made of a porous material and provided with a ventilating portion
containing air vents andfa bpesipgr saddpbothodilesr fox meleasing agaid air
vents to a predetern ned depth fromeach inner surface of said nold
cavities, sai depPEeOB8r Bfisspddt npReXoAndi ArWerc dirsntrom $@icoseales
having a smal | e _igner, dianeter, than .said air vents and serving to inhibit
i ntrusion of §EFB'E§PG FEUPRUBAY al | ow at | east part of gas conponents to

pase, Lher el gugh. and gag SORMORED! el S oo Vg SR
ol i 19 3PP shyaeRReCheL TEuLD OB RapthE 8 BeSf e pRRIRPE POT "

manufact ur | Ngsén3eBhAABELE! BhipMeEhhRALELLEhl ABYHCEesifA BRLAI e I

t
that at least part of each inner surface o I'd cavities ldrne In dies
for transfer gevdc89beEngOifBdr9brain0lels cRE¢ak¥el steb! By phiysikallals of

pores as inhibiting intrusion of
transforming said sealing portion if a sealed portion is

released bf ejector pins provided in a molding apparatus,
comprising the steps of:

(a) preparing a chip-lead compound having
plural semiconductor chips, a lead:frame or a thin film
wiring sheet containing plural inner leads indirectly or
directiy connected with electrodes formed 6n first main
faces of said semiconductor chips;

(b) in a molding apparafus having a first die
and a second die being matched to said first die so that
plural mold cavities are formed for sealing said plural
semiconductor chips, at least part of an inner side of a
plunger provided in each of said pots, said runners and
said pots being formed of a porous material for inhibit-
ing intrusion of said mold resin to a predetermined
length and allowing part of gas components to pass
therethrough for preventing occurrence of.voids, placing
said chip~lead compound between said first and second
dies;

(c) clamping said dies in the state of placing
_____________;__“___
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sealing resin down to a predeterm ned depth of said inner surface. 19.

A nethod for manufacturing a sem conductor integrated circuit device forned
so that at |east part of each inner surface of nold cavities formed in dies
for transfer nolding is formed of a porous-nggliaum or contains such |ots of
pores as inhibiting intrusion of sealing resin. 20. A net hod for
manuf act uri ng a seeid cshitprel edd | edRPs @i doetween t salbd i £irstrand secohdt at

| east part of an inner surface of the portion of each die for transfer
nol di ng except nblesravities, in which portion sealing resinis flowing, is
made porous or contains such lots of pores as inhibiting intrusion of said
sealing resin. 21. Add| tnplaneingdsaid mekdiresini ia sakd wolg
press-fitting nolten resin in resin press-fitting portions ffrned when an
upper die is nateaeities of eEiRd kWe§a%%a?%%$E?¢z&He$nf?ﬁafe% ¥ di ng

process is executed ,as discharging . air left jn sajd resin_press-fittjing
portions out of RERIPtRERLR cékﬁﬁép?ﬂnggt gv%%&?Tiﬁ?%gc mpouxy with
portions having ba%$ vgﬂ ilating &ﬁtions formed in said upper or |lower die
and a surface vetfttd J89 % ’b%?’f’?bn ocated on the surface of said base

oo B0reT 1, o8 kg SRR A58k s Mnsocting A o 19
made porous and o hea & RhGEE doddi 8185 CEREGEGh NE4l dUpbLSuST paPL don8Sof
said mold cavities, for releasing said sealed chip-lead
compound from at least one of said first and second dies.
16. A molding apparatus for sealing a semiconductor
chip with a resin paékage, comprising:
| a first_die;

a second die provided to relativély move to or
off said first die and matched to said fiist die for
forming mold caviﬁies suited to said package; and

wherein at least one of said first and second
dies is having a die body made of a porous material and
provided with a ventilating portion containing air vents
and a fine porous portion buried in each of said air
vents to a predetermined depth from each inner surface of
said mold cavities; said fine porous portion containing
communicating pores each having a smaller inner diameter
than said air vénts and serving to inhibit intrusion of
said mold resin and allow at least part of gas components
to pass therethrough, and gas components left in said
mold cavities are discharged out through said .

communicating pores.
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23. A nmol ding nethod as clainmed in claim?22,

characterized in that

said surface ventilating portion is fornmed by transform ng an extensible
porous filmstretched on each parting face of said upper and | ower dies
t hrough nol d cl anpi ng of said upper and-l 82 dies and press-fitted resin
and the restoring, that is, flattening force of said porous filmmake a
nmol d rel easedlffrom sai dAumeddiagd apparatiscas zlaimed inAadelisi df net hod as
clainmed in clainms 21 to 23, characterized in that air left in said resi
press- fittin&hSGPﬂPoﬁ§1§rélﬂer@PEPVsdP§€ﬁéP@e§°@GP}Pﬁréugwaﬁyng layer
ventilating portions when resin is press-fitted and conpressed air is fed
to said resin°Bré§§-FPF%PE§’portions t hrough said ventilating portions for

rel easing th
25. A
nmol ten resin
matched to a

e

|d fromsai

HsEBEaRl Elechl, HAVIB, CRRTactoRRCI R SaUPRE 445,

n

d | di.es wh i | d dies.
BPai ng applr BEGLORoFORRARICARERRING AoREFOBRBEER ¢ ting

S
i ded

- 84 - ventil ghirR0oROBhERNInABY EALFALEPLY RG1GOERALITIET $BEmed 33 d resin
gl. net ho g a

press-fitting portions.

or manutracturin

‘semi conduct or di Bkegbat edanbrer mol@Yhge isO¥BrmedNB ! Be poirBRsOheldiRe ¥y | NY
sealing resin between an inner surface of each nold cavity of a die and a
chi p-l ead conpontdihe bachedabes vt potepant Lhhibgting antrusionbeirween,
each of said sheets being porous or containing such |ots of porous as

sealing resin down to a predetermined depth of said inner
surface.

19. A method for manufacturing a semiconductor
integrated circuit device formed so that at least part of
each inner surface of mold cavities formed in dies for
transfer molding is formed of a porous medium or contains
such lots of pores as inhibiting intrusion of sealing
resin.

20. A method for manufacturing a semiconductor

- integrated circuit device formed so that at least part of

an inner surface of the portion of each die for transfer
molding except mold cavities, in which portion sealing
resin is flowing, is made porous or contains such lots of
pores as inhibiting intrusion of said sealing resin.

21. A molding method for manufacturing a mold by
press-fitting molten resin in résin press-fitting
portions formed when an upper die is matched to a lower
die, characterized in that a molding process is executed.
as discharging air left in said resin press-fitting

portions out of said dies through a two-stage ventilating

\'
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i nhibiting intrusion of said sealing resin. 85 32. A nmethod for

manuf acturing a sem conductor integrated circuit device having a step of
sealing a sem conductor with a heat-curing nold resin. conprising the steps
of : (a) preparing a chip-l.ead conpound havigg-pl ural sem conductor chips a
lead frame or a thin filmwring sheet containing plural. inner |eads
indirectly or goxréions haviag bhdse tventidatrioge pdnticess dorfmedtimesaid ace
of said sem conductor chips; (b) in a nolding apparatus having a first die
and a second duppss 0F deweredieo apd @ Sunfiacs yendilighing partians
cavities are formed for sealing said plural sem conductor chips, preparing
a film conposedo§ptgd gnethgy suxdece of msaid Hase ventidatingnartiqns

i ntrusi on of Saig nold resin and all Qqwi ng at |east part of gas conponents

to pass for prBPEnCPRYAGEIRL: fddoMmAlt s X8SiMy contacted with or in close
proximty to aty,l east pargt _of .an inn I de of, _sai d nol d ,cavi tj.es of at
| east one of s |2d first énﬁ‘gg'gd'gﬁdm&%éls?, &sa&lr?d'mé% d'nclﬁlﬁ-% c}"corrpoun_d
bet ween said f} d 0 i ' e AN Clg | | jes in
the state of p@%%ﬁ%ﬂsg?gac%g%% Fﬁ%ﬁ?@*&%@&%&kﬁe \Aeré:%)ogailg ¥ é%t iigirfg: ‘{sgecond.
dies via said th”hagdbesiébu%&ea a&eggg&ggg&g&mﬂabh'thg@rdd&hlpjlead
conpound by said nold resin, by injectifig said nold resin into said cavity
conprising by mbadsadssai d first and second dies with said film (e)
opening injected said both dies for releasing said seal ed chip-Iead
conpound from @8.| east oAemofldiagdmeithed asdcledmed dncelaim 22,net hod for
manuf acturing a sem conductor integrated circuit device as clained in claim
32, wherei n sacharacterdizedpdnr thatf shidc suafiace venltitaitingupoatd ol isi d
chi p-1 ead conpound.
' formed by transforming an extensible porous film

stretched on each pérting face of said upper and lower

dies through mold clamping of said upper and lower dies

and press-fitted resin and the restoring, that is,

flatteﬁing force of said porous film make a mold released

from said upper and lower dies.

24. A molding method as claimed in claims 21 to 23,

characterized in that air left in said resin press-

fitting portions are forcibly discharged out through said

ventilating portions when resin is press-fitted and

compressed air is fed to said resin press-fitﬁing

portions through said ventilating portions for releasing

the mold from said upper and lower dies when opening said

dies.

25. A molding apparatus for manufacturihg-a mold by

press-fitting molten resin to resin press-fitting

portions formed when an upper dies is matched to a lower

die, comprising a two-stage ventilating portion provided

“‘““““‘““‘“‘““‘f
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'34. A nethod for manufacturing a.sem gonductor integrated circuit device
.as clainmed in claim 33, wherein a ventilating openings are fornmed at | east
“one of cavities of said first and second gJj es at a portion being contacted
with or in close proxinity to said fine openings formed in said film. 35.

A net hod for Al turj ] (g e j khadeui.ce J s
clainmed in Cy%?ﬁ?#@%?: eg’é!ﬁciz?q{p?ofag{&g%n%ﬁesr#@ f?%‘?&i %%llﬁg%glgﬁédl ﬁ%lrsu?loon of
said nold resL@qt r s £ f&ﬁ? 86 allowi ng part of gas
conponent s t%hggs%e?%ra Sr even‘ta‘ell%(#cgg e%:ce of voids is forned at |east a
part of innegjsurface Qf pRAHbPEdeIEnOREcirnyidi 86moEofidudtbhr st and
second dies at & portion being contacted with or in close proximty to by
said fine opgategratedred douitnidéviidencéprisingtthd seepnofiuimplanitrg a
sem conductor integrated circuit device having a step of sealing a- -

sem conduct olngi skadingatresim bptweeah ragsi innenngurfang oficeathpmodd (a)
preparing a chip-1lead conpound havi.ng plural sem conductor chips: a. |ead
frane or a toawityl efwar dig ansbta @hiipriead; eomponndnherbeesdsleddirect!y
or directly connected with electrodes fornmed on first main faces of said
seni conduct owithi pspadp) ofn sheatisdilaidhgherehetween ngeach et saild and a
second die being matched to said first die so that plural nold cavities one -
or nore pot _Ebﬁ?#§nbﬁépghﬂ°di°r\’g§f%i‘-'rPQ%Vb’En%rﬁP%hel%F?nﬁf-ePPHﬁﬁér 8s
portion for connecting said pat porjion and runners portion are formed for
'seal i ng sai _dlﬁhépétlt’-ém Q%iﬁ?s‘-dapﬁ%]a-\"?'glgr%g*ﬁ‘r m conposed of a
fine porous material for inihibiting intrusion of said nold resin and

all ow ng part of gas conponents to pass for preventing occurence of voids
bei ng contacted with or in close proxinmty to at -

MW e s
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REPLACEMENT SHEET

Ieast part of sai d pot portion. runners portzgm
“pl unger prowH‘ﬂ!ﬂMﬂ!H lﬂml ot porti on pl aci ng said chip-| - nd
bet ween sai d nseeond dies via gaid film (c) clanping said dies in

the state of placing said chip-lead conp ound bet n said first_ and second
dies via $&id 4m%h‘i(dd)f"ée&ﬂW%ﬁ“p’riédeﬁeﬁﬁph%i“&tproﬁ ndggEated rireydt

conmpound Ryypeé Ohmlg Rest Bp byt ig¥aqGhigha Sainiicomd ot tio@swh thng Oh 62 <t urdvigt ¥
conpri sin 'fJ t and sec!ond dies with said film (e)

openi ng i ﬂPE‘{tféalga.%P%éMﬁ éie $H¥P% &fdasing sai d seal ed chip-1ead
conmpound fron(&} frepsiriages ofhigeildafd campandd skavimt gilesal3Femianductaet hod

ol ai m 36, COMBFei f Cot TrRRE PE &' pAfS 0T FAtaCdhb abYhFE R0 MY UTFLL O
of said chhperekerdsoipdinect138orAdteetivly faomasaked amt?tr iedgcar aées dormedt or
integrategdaCeifti Iy ?'\?Vf{c% grqﬂﬁl gﬁﬁl};&&hﬁc%rr" éﬂi qwher ei n ventil ating

openi ngs are rOVI rtron: T unner s portion and
pl anger provi Y imgi Mldinteﬂﬂ&mﬁrﬂér wéﬂlbrﬁtfétvmqlléhlgﬁl Y prnpandofdip; I m -

87 bei ng ss?ukdgﬁzanéil{qqqgigp?qkeqs @&essoeaaetﬁmhﬂurfhéxdIdh«zMQ%e are

proximty t or manu act ‘r;é; a senj conduct or integr

circuit déormed Jorcser hing said) nlunady 53%6? tors FREP S0 RS8R FARE S ) :ﬁHPor
i nhi bi ti ngoRgbEEEi N efmseéﬂiﬁylﬂne@aumntorannredeaenuuncdrlengmmbamdns

s Tor nactat re81a¥oar( SaFe 801 Bor €3 R sninmblaviER: #E 18R3L AR BY KBS cea

i nsi de of compahentsneo Spaxy Toonpievedtiialg sacurqnoet uofvdxdsnbtcénngcmmtdéd

W TInen PRy 21680 85T 1Y 'th 3t 10aSt FFPHPUA {DherOside of said
wold cavities of at least ooe of said first and second dies, placing
said chip-lead compound detween said first and segcnd dies via Said
Lilm; ' | |

(¢) clamping said dies in the state of placing said chip-lead
compound between said first and second dies via said film;

(d) sealing 3 predetermined part of said chip-lead compound by
s3id mold resin, by injecting said mold resin into said cavity
comprising by clamped said first. and second dies with said film;

(e) opening injected said both dies. for releasing said sealed
chip-lead compound from at least ome of said first and second dies.

33. 4 method fdr menufacturing a semiconductor integrated circuit
device as clziged in claim 82, wherein said film is a pair of film
covering both main surface of said chip-lead compound.

34. A method for manufacturing 3 semicosductor integrated circuit
device as claimed io claim 33, wherein a ventilating openings are
formed at least one of cavities of said first asd second dies at 1
partign being contacted with or in close proximity to said fine
operiags formed in said film. '

35, A nethdd for manufacturing a semiconductor integrated circuit
device 2s clsimed in claim 83, wherein 3 porous material for
tahibiting intrusion of said mold resin to 2 predeterained length and



 ARR) O R O A REPLACEMENT SHEET
* [ L M S * 85 F‘ 2 J“N m

s1lowing part of gas components to pass f0r preventing octurence of

voids is formed at least 2 part of ioner surface of said at least one

o cavities of said first and second dies 2t 2 portion being contacted

with or in.close proximity to by said fime openings formed in said

film.

36. A method for mapufacturing & semiconductor integrated circuit
device having a step of sealing 2 semiconductor with 2 heat-curing
mold resin, comprising the steps of: '

{(a) preparing a'chip-lead compound having plural semiconductor
chips. 2 lead frame or 2 thin film wiring sheet containing plural
inger leads indirectly or directly connected with electrodes formed
on first main faces of said semiconductor chips;

(b) in 2 molding apparatus haviog 3 first die and a second die
being watched to sajd first die so that plaral mold cavities. one or
more paot portion for holding resin tablet, and one or more rumners
portion for connecting safd pot portion and rumners portion are
formed for sealing said plural] semiconductor chips. preparing a film
composed of 2 fine porous material for imihibiting iatrusion of said
mold resin and allolxng part of gas camponeats to pass for preventing
occurence of voids being contacted with or in close proximity to at
least part of igmer surface of s2id pot partion. runners portioan and
plunger provided foside said pat portiom, placing said chip-lead
compound between said first and seocad dies viz said film;

(c) clamping said dies in the state of placing said chip-lead
compound between said first and second dies via said film;

(d) sealing 2 predetermined part of said chip-lead compound by
szid mold resin. by injecting said mold resim into said cavity
comprising by clamped said first and second dies with said film:

(e) opening imjected said both dies, for releasing said sealed
chip-lead compound from at least ooe of said lirst and second dies.

37. A method for minufacturing a semiconductor integrated circuit
device as claimed in clzim 36. wherein said film is 2 pair of film
covering both main surfaces of said chip-lead compound.

38. A method for manufacturing & semiconductor integrated circuit
device as claimed ins claim 37, whereio ventilating opemings are
provided 2t said part of pot portion. runpers portion and planger
provided inside of said runaners portion to which said part of film
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beisg provided with fine openings are coitacted with or ia close
proximity to. '

33. A method for manufacturing & semiconductor integrated circuit
device as claimed in claim 37. wherein a fine porous material for
inrhibiting intrusion of said mold resin to 2 predetermined length and
allowing part of gas composents to pass for preveatiag cccurence of
voids is formed at said part of pot portion. ruuners portiocn aad
planger provided inside of said runners portion to which said part of
ilm being provided with fine opeming is contacted with or ia close
proximity to.



