DESCRI PTI ON Met hod of Resin-Sealing and Resin-Ml ding El ectroni c Conponent
and Apparatus for Resin-Sealing and Resin-Ml ding Electronic Conponent 5
TECHNI CAL FI ELD The present invention relates to a nethod for sealing and
nol ding an el ectronic conponent of a relatively small size such as a

sem conductor chip with a resin material and an apparatus for resin-sealing
and resin-nolding an el ectroni c conponent used for 10 performng this

nmet hod, and particularly to inprovenent in quality of resin-sealing in

using a resin-sealing and resin-nolding die structured such that a pot bl ock
for the die for resin-sealing and resin-nolding the electronic conponent is
arranged in a manner freely joined to and separated froma side surface of
the die. BACKGROUND ART 15 A semc YEREST kage (hereinafter abbreviated
as a package) obtained by sealing and nolding an el ectronic conponent of a
relatively small size such as a sem conductor chip (hereinafter abbreviated
as an electronic conponent) with a resin material has particularly been
demanded t o Methed hf Bésan- Seahngtan@BssmMmlémgrEleqtmmsComﬁp@ot andcAppayatu for

exanpl e, higher int egr atl re and .reduction in size and 20
wei ght thereof have st eﬁh‘% efé“é??a*f‘c?i‘g ELecgrﬂm POReH S| | ed a MAP type
.large-zsi zed substrate. Accordl ngly, in nolding the sem conductor package,

it should be resin-sealed and resin-nolded such that an outer shape thereof
i s reduced TBCHNICAWRIEM ght as nuch as possible while maintaining quality

-of a highly-integrated, resin-sealed and resin 25 nol ded oduct. I n order
to maintain the ghfapﬁesept t;wemtm rplateis 4g8 methashfor seading ard mokiing anelegitpnicesi n-

LT WA i AT
el ectroni ¢ gQNROMBRatus for resin-sealing and resin-molding an electronic component used for
10 performing this method, and particularly to improvement in quality of resin-sealing in
using a resin-sealing and resin-molding die structured such that a pot block for the die
for resin-sealing and resin-molding the electronic component is arranged in a manner
freely joined to and separated from a side surface of the die.
BACKGROUND ART
15 A semiconductor package (hereinafter abbreviated as a package) obtained by
sealing and molding an electronic component of a relatively small size such as a
semiconductor chip (hereinafter abbreviated as an electronic component) with a resin
material has particularly been demanded to have higher functions in recent years.
Specifically, for example, higher integration, higher reliability and reduction in size and
20 weight thereof have strongly been demanded, as in what is called a MAP type large-
sized substrate.

Accordingly, in molding the semiconductor package, it should be resin-sealed
and resin-molded such that an outer shape thereof is reduced in size and weight as much
as possible while maintaining quality of a highly-integrated, resin-sealed and resin-

25 molded product.

In order to maintain the quality of the package which is a resin-sealed and resin-

molded product in such resin-sealing and resin-molding, it is important to enhance

adhesion (or contact) between the resin material for sealing the electronic component
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-1 and a lead frane, a substrate or the like (hereinafter abbreviated as a
substrate) to which the electronic conponent has been attached. Here, in
resin-sealing and resin-nolding the el ectronic conponent on the substrate,
the follow ng steps are generally perfornmed. Initially, the substrate is set
toa 5 prescribed position in a cavity portion provided in a die matching
surface (a parting line surface; hereinafter abbreviated as a P.L surface)

of the resin-sealing and resin-nolding die. Thereafter, clanping for
fastening the P.L surfaces to each other is perforned. Then, a nolten resin
material is injected into the cavity. The el ectronic conponent is thus
sealed in the package nolded in conformty with the cavity shape. 10 Since

the cavity rti rovi in the.P. L surf.ac a .passage .f or ansferring
the ol ton P88 p e Ksi6igle'on B ks (heriharF e RBE AP SutPheel [ERBEE ot 1 o,
ai r, noi st UpLelectdFHESonIIRMERHR BetlittdiBedicat ing and nelting of the resin
material, and the |like that remain in the in-die space portion are

i ntroduced i nt o Hdre, imnésiresealimsamd mesinendlding thehélectromsudanspanent dnatherat i on  of

voi ds (bubbl es) within the package, ich in turn . proves to be a factor of

15 | ower aoﬁtfggt?aé%t WHEsHPS Sthae ¥ Parermede &a@%ﬁfgﬁxe SR¥Tass 558t togy
.produc4 ng 3] i ] . it hi die

D Cor o0 o BEHHER picih R aRh O S bro et BRARACHRE Fifhcti Pheilnd ife O

li ke that reaéd)fereihafiéiCabbitiuteddstd P D subfce) OF ehel resiR@edling Wad YeskixiaMidged t o
-the outside (see, for exanple, Japanese Patent Laying- en No. 05-008250

(Pat ent Docdierenfhetgafter, 2tampingfdd fasteping thePri} surfagesoiocech other wpedornesin

ef fective iIizatlon ratio of .the resin materia,lghéjéled for resin-sealing

and resi n- noig hE Ol EINGRAPH i UEGIAHE AR TR Ahe EPFTRYGFRMRNER! & ol ten
251 Dot WOk A Raladet SR A pLghnt o) 2L) 15 ) e
resi nt0seal i ng &Sifcertks cavityglodiicigprdividsd ar the Pt suréde hopaskape fokmamsferfimee, for
exanpl e, Japanese 25 Patent Laying-Open No. 59-052842 (Patent Docunent 2)).
Pat ent DocUHieolten reyigasesa, q:ratige h[%e isdrmeg asenn-wis. SPes: PUROK @ir, moisture,
gases generated during heating and melting of the resin material, and the like that remain
in the in-die space portion are introduced into the molten resin material. This results in
formation of voids (bubbles) within the package, which in turn proves to be a factor of
15 lower adhesion between the substrate and the package. Therefore, by producing
vacuum (reducing pressure) in the space formed within the die prior to injection of the
molten resin material into the cavity, air or the like that remains in the space within the
die is positively exhausted to the outside (see, for example, Japanese Patent Laying-
Open No. 05-008250 (Patent Document 1)).
20 In addition, mainly in order to improve an effective utilization ratio of the resin
material used for resin-sealing and resin-molding the electronic component, such a
structure that a molten resin injection cylinder (a pot for supplying the resin material) is
joined to and separated from a side surface of a die when the P L surfaces of the resin-
sealing and resin-molding dies are matched has been known (see, for example, Japanese
25 Patent Laying-Open No. 59-052842 (Patent Document 2)).
Patent Document 1: Japanese Patent Laying-Open No. 05-008250
Patent Document 2: Japanese Patent Laying-Open No. 59-052842

DISCLOSURE OF THE INVENTION



Pat ent Docunent 2: Japanese Patent Laying-Open No. 59-052842 DI SCLOSURE OF
THE |1 NVENTI ON -2 PROBLEMS TO BE SOLVED BY THE I NVENTION I n the invention
where vacuumis produced in the space within the die prior to injection of
the nolten resin material into the cavity described above (Patent Docunent
1), air or the like that remains in the space within the die is positively
exhausted to the 5 outside, so that formation of voids within the package
due to presence of the remaining air or the like is prevented. In addition,
such a function and effect that lowering in adhesion between the substrate
and the package is unlikely can be expected. In addition, in the structure
that the molten resin injection cylinder (pot) described above is joined to

and separatlgg?ﬁtgmst-ﬁéﬁgé ﬁg?el- IN% Ntmen the P.L 10 surfaces of

t he resin- ing and resin- rm dirng dres are matched (Patent Docunent 2), a

resin passage fqnp thd RO&ftRhHeee M&ﬁurﬂ‘iﬂ ﬁr%ﬂuée@ﬁh theFpla e withinitBe dﬁ@@ﬁoﬁﬂﬂrter
Thus, the effective utilization ratio of the resin material can be

i mpr oved. dnjectim thth@mohantt,smpnawm:nt@thecﬁavmdmnbwlal’mhe(Mm@wmhh the
die in the _structure that the | ten resi1 i]nbdlectlon C Fder ﬁ {l%

joined to and&8plFEdikethat Fepainss thepacs withia the digds pasitig e& e P.L
-surfaces of 1%&?&% 6 $th ?fcﬁ%ﬁk bRQ a5ds %ﬁﬁe@wﬁ{cﬂh%%due%%??s%ﬁ% d’f‘%ﬁé’&%ﬁuﬁ@t ent

Docunent 2) has’not been |sc osed ect pr esent vention

i's to providheordheBkdgprardtedn apmitainuwchfadhndstﬁml dnd effattithay leweringsiai n- nol di ng
-an el ectroni c conponent, capable of reliably reventing formation of a void
wi t hi n a noaddeson wagethembwm as@gmmmglﬁbr FRARLENS A net hod of

esin seal 19, S R ARS8 oS MRRER  BRERLATY, Lo, L
step, a ] Oders‘&nb%HeaBev@ts Wlﬁe'iﬁﬂéra%d rsé‘p?ﬁ%&d Hﬂmsthé Bide &ricRiof &l cﬁé‘w%r?ﬂre faL
separation step, a nolding step, 'and a die unfastening step. In the
pr epat@t i onsusfhegs,of ahe esinmeaimgdind gesapmaldiigidies are imadiched (Patent Document 2), a

resin passage for transferring the molten resin material is made shorter. Thus, the

effective utilization ratio of the resin material can be improved.

On the other hand, production of vacuum in the space within the die in the
structure that the molten resin injection cylinder (pot) is joined to and separated from

15 the side surface of the die when the P.L surfaces of the resin-sealing and resin-molding
dies are matched (Patent Document 2) has not been disclosed.

Here, an object of the present invention is to provide a method and an apparatus
for resin-sealing and resin-molding an electronic component, capable of reliably
preventing formation of a void within 2 molded package.

20  MEANS FOR SOLVING THE PROBLEMS

A method of resin-sealing and resin-molding an electronic component according
to the present invention includes a preparation step, a supply step, a clamping step, a
joint step, a pressure reduction step, an injection step, a separation step, a molding step,
and a die unfastening step. In the preparation step, a resin-molding apparatus including

25 a die assembly including a first die having a first die surface and a second die having a
second die surface opposed to the first die surface and a cavity receiving the electronic
component 1s prepared. In the supply step, a substrate before resin-sealing, to which

the electronic component has been attached, is supplied to a prescribed position in a set

-3-



25 a die assenbly including a first die having a first die surface and a
second die having a second die surface opposed to the first die surface and
a cavity receiving the electronic conponent is prepared. In the supply
step, a substrate before resin-sealing, to which the electronic conponent
has been attached, is supplied to a prescribed position in a set -3
surface. In the clanping step, the electronic conponent and a peri pheral
portion thereof on the substrate before resin-sealing are inserted into the
cavity provided between the first die surface and the second die surface,
by clanping the die assenbly. In the joint step, a pot block injecting a
resin material is joined to a side surface of the 5 die assenbly after the

cl anpi ng Stsgx %Jt.“ Ih*i!ﬁ"% ﬁéﬁﬁiﬁgéﬁp,&ﬁggﬁ%ﬁﬁ]c %BSP%ne‘ﬁ?EﬁﬂJéghé@hg&ggr ggd 1n a

space fornme ween I'e surface, e Seco ace and the

pot bl ock ahtrbf éhthejsObdbtatShefdre résin-tdating Biedfdered idtb elis cavitg pfddedd Material is
directly infjected fromthe pot block into the cavity. In the separation

step, the putweindbk firs disspeface and the sesand His sutfacen by elatvping theidielassembivi ng
her al, ,portj on thereof fitted

, th [ ..and th 0 g
ni’the cahy Lee0oRPBLPIGRk WIS § G RGN reryb 8ol IR P n

.materigl. | j : . . Pesi
Eﬁf :;!tgne q 2 :agkr%m? gaﬁ#gflﬁ%ia%ﬁlﬁ’ggstéﬁ_e n énBé;EregétfréPede 2ih, WhGusegond die are

i ng ‘'step an bstrate after resin-sealing after
the resin- pedbdeddn anpacedsinedrietwienghsfispdiesutfadestheaatondldie adthict asdithei n t he

-met hod of resin-nolding an el ectronic, conponent according. 15 to the present
i nventi on, patdieckabieythejjgint siep. s Jphe/inipction stgp.shegsa @@rs%ﬁﬁ%@@csiéwe%e esi n-

he second B8 hERTER oishe B o ffne fenRartichen Ao bRl Rgftieg an
el ectroni c £EMRRNGREsRAHY dilNthe h&idind Stdp! BR&IMctioR@BkipBRent RAETHRr ably, in the
supply step, an end surface of the substrate 20 before resin-sealing and a
si de 30r f acperiphetahportipe thessd fiktey irap ¢hepmsity rmrsealed ithhhewesin nesgerml bpt her. | n
additton, 1 e nd Fesia tnatnal” °Th the TR uneaerig siop: the 4151 die 5o The setond e O ! "9
are unfastened after the molding step and a substrate after resin-sealing after the resin-
sealing and resin-molding step is taken out.
In addition, in the method of resin-molding an electronic component according
15 to the present invention, preferably, in the supply step, a single substrate before resin-
sealing and resin-molding is supplied in between the first die surface and the second die
surface.
In addition, in the method of resin-molding an electronic component according
to the present invention, preferably, in the supply step, an end surface of the substrate
20 before resin-sealing and a side surface of the die assembly are positioned flush with each
other. |
In addition, in the method of resin-molding an electronic component according
to the present invention, preferably, in the preparation step, the resin-molding apparatus
in which a plurality of die assemblies are arranged in a stacked manner is prepared, and
25 in the clamping step, pressure is simultaneously applied to the plurality of die assemblies.
In addition, an apparatus for resin-sealing and resin-molding an electronic

component according to the present invention includes a first die, a second die, a pot

block, and a pressure reduction mechanism. The first die has a first die surface, and a
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to the present invention, preferably, in the preparation step, the

resin-nmol ding apparatus in which a plurality of die assenblies are arranged
in a stacked manner is prepared, and 25 in the clanping step, pressure is
simul taneously applied to the plurality of die assenblies. In addition, an
apparatus for resin-sealing and resin-nolding an el ectronic conponent
according to the present invention includes a first die, a second die, a pot
bl ock, and a pressure reduction nmechanism The first die has a first die
surface, and a -4 substrate carrying the el ectronic conponent is attached to
the first die. The second die has a second die surface opposed to the first
die surface and has a cavity receiving the electronic conponent. The pot

bl ock i nj e Bstfhté Giityih )g‘EiE% el:f'i‘&m?: Pérﬂg&{énﬁls%ktg@]gﬁg% g}?e sOie a‘r@é %c@r?ds&@b' y

while the die asse ncludi ng rst e secon rel1s

fastened. THaeaRe®nd diecsuifackiSpposed et findt 9B fFfackiafishay AQHUR febeiding pice f or ned
between the first die surface, the second die surface and the pot bIock when
the resin eRstiepicaOMpENGnt] eEb@ﬂot hiwkaamﬂs agesin materipkthegnghrazidessutfgee of

resin-seal i ng and an el nt ac dl ng to the
present in (ﬂf’ i) mB@ 118?8%& “'@E}HB q?tﬂff)tl‘ﬁng%cpﬁ\eéﬁco iSBppl i ed with
-a singg e sybgt eat emspfersﬁne ?e?fueﬁ&?ﬁleéﬂiﬂls{nspr%&\% dgsuininbhy aée' fofthedll € 1N
addition, in t e apparatus for resin-sealing and resin-nolfding an el ectronic
conponent  aweweddi thgfitsodieserfpres theneconduiia tirtace amt thepoabloyk when sheppbiyi ng t he
-substrate before resin-sealing into the cavity, a supply nechanism

suppl yi ng thateslpsiniested. bef ore  resin-seal | ng such that an end surface of
the substrate b resin-sea of th

f di nbl
e oy the RSl h e at b Bhfesh Sl st FETEaS s HBGSHE Dooaen Y

other is pr&ﬂp‘éﬂ@m acforamgitd kiR bredeRt inDEntRAPFERT4bly, faQUb§ RS SuppRAddriign and
resin-nmol ding an el ectronic conponent according to the present invention,

pref et@bl y, suapl;rﬂduwﬂi a sipglefsulthtretedwfenaiésiresealing & providetiedhe firsadst acked manner,

and a pressure |cat| on apparatu smultaneo sl plyin ressure to
the plurality of ICHEMaECE b 4RRErars 18F (RpiTpisaling and rest n-molding in detforhe

component according to the present invention, preferably, in supplying the substrate
before resin-sealing into the cavity, a supply mechanism supplying the substrate before
resin-sealing such that an end surface of the substrate before resin-sealing and a side

15 surface of the die assembly including the first die and the second die are positioned flush
with each other is provided.

In addition, in the apparatus for resin-sealing and resin-molding an electronic
component according to the present invention, preferably, a plurality of die assemblies
are arranged in a stacked manner, and a pressure application apparatus simultaneously

20 applying pressure to the plurality of die assemblies is provided.

In addition, in the apparatus for resin-sealing and resin-molding an electronic
component according to the present invention, preferably, the pot block includes a pot
containing the resin material and a plunger pushing the resin material supplied into the
pot into the cavity, and the apparatus for resin-sealing and resin-molding an electronic

25 component further includes a resin coating layer having a sealing function at the first die
surface, the second die surface, and a joint surface between the pot block and the die
assembly including the first die and the second die.

In addition, in the apparatus for resin-sealing and resin-molding an electronic
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In addition, in the apparatus for resin-sealing and resin-nolding an

el ectronic conponent according to the present invention, preferably, the
pot block includes a pot containing the resin material and a pl unger
pushing the resin material supplied into the pot into the cavity, and the
apparatus for resin-sealing and resin-nolding an el ectronic 25 conponent
further includes a resin coating |layer having a sealing function at the
first die surface, the second die surface, and a joint surface between the
pot block and the die assenbly including the first die and the second die.
In addition, in the apparatus for resin-sealing and resin-nolding an

el ectronic -5 conponent according to the present invention, preferably, the

pace and prasondl ecTRERER BP JRRh B RN, IREP RRERAEN®E &) adopt i ng
the nmet hod aevhatifie irfudies ah behalisirpatiesonneeditd the spad and pravidedl ilitiegpott he

el ectroni c conponent according to the present invention, formation of voids
within a nrdeded package can reliably be prevented, and hence a resin-seal ed

and resin- roni ¢ conmponent of hi gh quality and high
reliabilit emBﬁ%m@g DESCRI PTION OF THE DRAWNGS 10 Fig. | is a
Tasin-eding an tKERREIRAHNATE e QYR ARRSTofn BRRBR eobinOid:

r esi n- seal i thg elzntionic emnpnneni alicoglirgtoghe ptesam iirovenior) dovaxitioa of veids withina t he

"present inventi a partially ut away .verti cal, cross- ecti onal
vi ew schengfipld f psckégro%nrrahasby PeprRveRbRch ARhhesce g residsperedoandiragn-

resin- m)l di 3 Hrp gappar at us
in Fig. @%gﬁ’ F “5 ces Jn%ﬁ%%plﬁéﬁﬂaﬂ ﬁ{a%%}b& ipbi t& %g{eoﬂ%em n sealing
and resi n nBRHImDESGIRilEI‘ION)OEF THEDRAWENGoSsition in a die-matching surface
(P.L surface) of each unfastened die assenbly and a resin material is

suppl 1@d i nto a Ipgt!l is afiagially chisawaypeross-sectignat viewashaying osgingwetidrosfd vi ew

along the line 111-111 in Fig. 2 . . :
g reglm-segh:rng an& respn-mo%mg apparatus for performing a method of resin-sealing and

resin-molding an electronic component according to the present invention.

Fig. 2 is a partially cut-away vertical cross-sectional view schematically showing

a main portion of a resin-sealing and resin-molding portion in the resin-sealing and resin-
15 molding apparatus in Fig. 1, and iflustrates an example where a substrate before resin-

sealing and resin-molding is set to a prescribed position in a die-matching surface (P.L

surface) of each unfastened die assembly and a resin material is supplied into a pot.

Fig. 3 1s a partially cut-away cross-sectional view along the line ITI-III in Fig. 2
showing the resin-sealing and resin-molding portion corresponding to Fig. 2, and

20 schematically shows relation of arrangement of sealing members provided on the die-
matching surface of the die assembly and a pot block.

Fig. 4 is a partially cut-away cross-sectional view of the resin-sealing and resin-
molding portion corresponding to Fig. 2, and shows a state that the substrate before
resin-sealing and resin-molding is set onto the die-matching surface and a state of supply

25 of the resin material into the pot.

Fig. 5 is a partially cut-away cross-sectional view of the resin-sealing and resin-

molding portion corresponding to Fig. 2, and shows a state of clamping of each die

assembly, a state of joint of a sealing member disposed at a front end portion of the pot
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showi ng the resin-sealing and resin-nolding portion corresponding to Fig. 2,
and 20 schematically shows rel ation of arrangenent of sealing nenbers

provi ded on the die- matching surface of the die assenbly and a pot bl ock.
Fig. 4 is a partially cut-away cross-sectional view of the resin-sealing and
resin- nolding portion corresponding to Fig. 2, and shows a state that the
substrate before resin-sealing and resin-nolding is set onto the

di e-matching surface and a state of supply 25 of the resin material into
the pot. Fig. 5is a partially cut-away cross-sectional view of the
resin-sealing and resin- nolding portion corresponding to Fig. 2, and shows
a state of clanping of each die assenbly, a state of joint of a sealing

nmenber di spiseRdo atside shifffed ofach @ieaiseMBlyOtind B 6taROthat @miindfplairt & tBe fikgle surface
of each die assenbly, and a state that remaining air or the like wthin a

space f or nedthies sgaen fernfed bstwath @ fesirdienefasn dndia sewod diedudfasawfieack dief each
die assenbl d between each. die senb a t.he pot .block is forcibly
exhaust ed GSCRMY sNGLheEeRD GaF B‘ﬁéS%?Fg?Ya%@éh%P9F‘§18°‘?=1S§8r°%’131 ehauied i8¢ | y
cut-away CrPsSisS&Ghd &@%Eseﬁingv of the resin-sealing and resin- nolding

Ig.

portion corresponding to 5, and shows a conpletely clanped state where

-the fifst die swifacieapagiaipeusaesndogiretotal dlew offthersin-sdilhgandessit-y are
completely fastened to each other_and each die assenbl émand the front end
portion of meldingpertisingerrespandingdenbigetetnd shoswsarompleiels slamped Hate wheeri g, 7
‘is a partiagll t-a cr,Qss-secti.onal. view gf .the resin-sealing and resin-
mol di ng poﬁk‘? ﬁﬁg@&s}‘ﬁg &qggﬁegsefgncf:ﬁha:su%‘gceﬁ ?@h@ﬁéssﬁﬁgﬁﬂﬁcwplﬁe@;sur e
appl i cati org@gfkd tb kadSEifér Ml chbifdik GSEMbIPINA thétrold dnldi garddioRRd pofftidkk 8 1S a
partially cut-away cross-sectional view'of the resin-sealing ahd resin-

nol di ng pordré completelyefagendi tog@attoothery. 7, and shows a state that the pot

bl ock is noved 15 backward after resin-sealing and resin-nplding. Fig. 9 is
a part@al Iy cut -Eigalisaresiially sutrpwaagross-eational vigw ofdhe reswessplingpndiesit-esi n-

molding portion corresponding to Fig. 6, and shows a state of pressure application and
transfer of the resin material within the pot.

Fig. 8 is a partially cut-away cross-sectional view of the resin-sealing and resin-
molding portion corresponding to Fig. 7, and shows a state that the pot block is moved

15 backward after resin-sealing and resin-molding,

Fig. 9 is a partially cut-away cross-sectional view of the resin-sealing and resin-
molding portion corresponding to Fig. 8, and shows an unfastened state of each die
assembly.

Fig. 10 is a partially cut-away cross-sectional view of the resin-sealing and resin-

20 molding portion corresponding to Fig. 9, and shows a state of taking out the substrate
after resin-sealing and resin-molding.

Fig. 11 is a partially cut-away cross-sectional view of the resin-sealing and resin-
molding portion, and shows another exemplary shape and another exemplary structure
of a sealing member disposed at the front end portion of the pot block.

25 DESCRIPTION OF THE REFERENCE SIGNS

100 resin-sealing and resin-molding portion; 110 die assembly; 110a side surface;

111 first die; 112 second die; 113 set surface; 114 cavity, 115 transfer passage; 116 pin;

120 die unfastening and fastening mechanism; 130 pressing mechanism; 140 pot block;
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mol di ng portion corresponding to Fig. 8, and shows an unfastened state of
each die assenbly. Fig. 10 is a partially cut-away cross-sectional view of
the resin-sealing and resin- 20 nolding portion corresponding to Fig. 9, and
shows a state of taking out the substrate after resin-sealing and
resin-molding. Fig. 11 is a partially cut-away cross-sectional view of the
resin-sealing and resin- nolding portion, and shows another exenplary shape
and anot her exenplary structure of a sealing nenber disposed at the front
end portion of the pot block. 25 DESCRI PTI ON OF THE REFERENCE SI GNS 100
resin-sealing and resin-nolding portion; 110 die assenbly; 110a side
surface; 111 first die; 112 second die; 113 set surface; 114 cavity; 115

Lranst o PaRRIAR 1A YRER) 50 R LA NS ARA S0 YASESN Bfpgaslaen om 120
reci procat itgige-gkitl & hBRISH 2T 154iibst 208 supphsinidabiee-SiiReiberNIH0 fesiki nadétial Mechani sm
201 substrate supply and take-out nenber; 300 resin material transportation

and suppl y tresspritatiomand eupphesiechaname 30 hiesin3gdtenals30? nesin evaterlal t r ansport ati on
and supply ,nmenber;. 400, substr at [ and resi.n- ding; 5

b re resinzsealin
3002 end pAPPRRagn 04 SR BEEDey ST RslFR DEBEF [ BHE W RS B
.(resine seal i T S : | hani sm
501 Sbo. 5995 HAd ppiiBR, Avzbilee BAGRE eal] dn B B R AR TR s
FOR CARRYI NesifitdioldddEprb&datiNF 0O ebsure séddcS@nmedtgniiig S0 ESH00; fidadesithgappar at us
-in an enbodi nent includes a resin- 10 sealing and resin-nolding portion 100,

a subst r at enesops 3ndatid, Bek SObgxhavsichaihi sm 200, and a resin materi al
por t1 on 100" £ 8L MORESHOR CARIOENG Bt e RV ENTRAN: o%conponent on & -
substrate.  Subsj r@§fsealiPhnd RAH-nAKRg ApbarBRS d &MBodfRer: MRk r&sind
supplies the substrate before resin-sealing and resin-nolding to a
presct0 bed sealgig andresiirioiding portibe 10@scsubkteate supply and take-out mechanism 200,
and a resin material transportation and supply mechanism 300. Resin-sealing and resin-
molding portion 100 resin-seals and resin-molds an electronic component on a substrate.
Substrate supply and take-out mechanism 200 transports and supplies the substrate
before resin-sealing and resin-molding to a prescribed position which will be described
15 later in resin-sealing and resin-molding portion 100, takes out the resin-sealed and resin-
molded substrate from resin-sealing and resin-molding portion 100, and carries the
substrate out of resin-sealing and resin-molding portion 100. Resin material
transportation and supply mechanism 300 transports and supplies the resin material to a
prescribed position which will be described later in resin-sealing and resin-molding
20 portion 100.
In addition, resin-sealing and resin-molding portion 100 includes a die assembly
110, a die unfastening and fastening mechanism 120, a pressing mechanism 130, a pot
block 140, and a reciprocating drive mechanism 150. Die assembly 110 is a member
for resin-sealing and resin-molding the electronic component. Die unfastening and
25 fastening mechanism 120 is a member for unfastening and clamping die assembly 110.
Pressing mechanism 130 is a pressure application apparatus for applying required

clamping pressure to die assembly 110 while die assembly 110 is clamped. Pot block

140 is a member for supplying the resin material, that is arranged on the side of die
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15 later in resin-sealing and resin-nolding portion 100, takes out the

resi n-seal ed and resin- nol ded substrate fromresin-sealing and

resin-nol ding portion 100, and carries the substrate out of resin-sealing
and resin-nolding portion 100. Resin material transportation and supply
mechani sm 300 transports and supplies the resin material to a prescribed
position which will be described later in resin-sealing and resin-nol di ng 20
portion 100. In addition, resin-sealing and resin-nolding portion 100
includes a die assenbly 110, a die unfastening and fasteni ng nechani sm 120,
a pressing mechanism 130, a pot block 140, and a reciprocating drive
mechani sm 150. Die assenmbly 110 is a nenber for resin-sealing and

resi n-nol di %m?@ggﬁj e?ﬁerc ?éﬁnﬁ %"ﬁ)@&hanlglneli?qg ?%Mepgﬁ?&d%& ?ttﬁ' ng

mechani sm 1 asteni ng an anpi ng asse

Pressi ng nmesgbekni4ons f3ély joined tpraas sepatated fibmcadideosurfap &1 ¢4 ofdid sysemiplpllyd.ng
required clanping pressure to die assenbly 110 while die assenbly 110 is
cl anped. Pot bl deldditian dieassereliddp mcardega;ﬁpst@mbl I hevingeasfingt dimserfdcal | t hat

is arranged nthes f die 11 Reci roctln

rechan; o 188 heeBha L by e selaRE RO Bsph ot BERAEAHTOME) | | of nec
-to andgse pgﬁcﬁﬁ@ﬂj 100 1ﬁ5!h@essdt Qe%stséﬁefcﬁ& stémﬂly a0 qnd@h@dﬁ%ﬁ@ﬁioﬁvs%@xarhﬂ

addition, die assembly 110 includes a fifst die 111 having a first die
surface amshee sec diecsebinblidsl Pl hiavludigg firs deohld aidesecundfde €12 Resimangedahi ng and
‘resin-nmolding 5 ?ortlon 100 includes at |east one die assenbly 110, and the
drawi ng shotertsallz sepkadmaniiere two die assenblies 110 including first die |

| ! and second %Zétd&é‘%n%gﬁ a?erggﬁq difl firét cg.‘(eeffll' s s 3 RACKGn il Shflce '“

addition, the fir e sur ace I n |rs serves as a nmat chi

surface (RPLL sutfdcat e NandiyTehd/first fie shrificktis 8b@ s6ifidedd sefving &6 subittdtece 113
serving as a substrate 10 supply portion to which a substrate 400 is

suppl 1@d, psruq:viydmmantofwm@t a glibstrate H00 Sesupplind; arnyided3n Siest viigsl lds et
oGl SUbSL ) AR Ot B L of S EATRLS SRR 0,400 Uy T
whmh an electronic component (not shown) has been attached. In other words, only
one substrate 400 is supplied and set on set surface 113 1n one die assembly 110
described above. In addition, a step for substrate positioning, that has been provided in
15 a conventional die surface in a recessed shape or the like, is not provided in set surface
113, Therefore, set surface 113 is formed in a planar shape. On the other hand, a
cavity 114 for resin-molding is provided in a die surface of second die 112 (second die
surface) disposed opposed to set surface 113 of first die 111.  In addition, side surface
110a of die assembly 110 when first die 111 and second die 112 are clamped to each
20 other communicates with cavity 114 through a passage 115 for transferring a molten
resin material.
In addition, a pin 116 for substrate positioning in a required shape and required
number may be set up at a prescribed position in the first die surface of first die 111 (set
surface 113 of the substrate). Moreover, in the second die surface of second die 112, a
25 pin hole (not shown) for fitting pin 116 in the number corresponding to the number of
pins 116 may be disposed at a position corresponding to that of pin 116. It is thus
ensured that substrate 400 1s guided to a prescribed position in set surface 113 and set to
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one substrate 400 is supplied and set on set surface 113 in one die assenbly
110 described above. In addition, a step for substrate positioning, that
has been provided in 15 a conventional die surface in a recessed shape or
the like, is not provided in set surface 113. Therefore, set surface 113 is
formed in a planar shape. On the other hand, a cavity 114 for resin-nol ding
is provided in a die surface of second die 112 (second die surface)

di sposed opposed to set surface 113 of first die 111. In addition, side
surface 110a of die assenbly 110 when first die 111 and second die 112 are
cl anped to each 20 other conmunicates with cavity 114 through a passage 115
for transferring a nolten resin material. In addition, a pin 116 for
substrate positifpRindekd thatdthé ?fﬂdéﬁ&d poIABE A rERFAUL S5hsitidH WARFe dBdhdbe set up
at a prescribed position in the first die surface of first die 111 (set
surface 1l3odfiort(ead surfest) 400m)of sivbstte400, andrsidetsarfsecbldd ofidee assendbdie €1 bf second
die 112, a 25 piin hole (not shown) for fitting pin 116 in the nunber

corres pondiaﬁbp?%t“%‘ﬁg ﬂHﬁfhWéF‘ 36‘;}‘ oth¢rns Hetg agdhergis "ﬁi&ﬁﬁi’§%eaﬁngp%’§Pt i on
correspondi ' kil h tihate 400 is
guided to azﬂ%'f1 éggh%?gﬁe%&fﬁ%%fﬁ% %&? rslé%g% a%%??aguer&%_?[g 12%%1*@%@%? %ip@tlﬁgt fi

posi ti®n. -tHe tdsintsealivt £ redidtimdldifg BegSuch Raetrpentd effect dPYQartffelies t0 a
position where an en portion (end surface) 400a of substrate 400 and side
surface 1 |nveltepfresin matesigbisimtyodieed tosthe bpidem tsidarsdidel af shbspiateddWetofomn her .

‘Here, as ther.e_is no, gap, bet ween end rtion 40 of the supstrate before
e h ooal IRET Sk O Rarras Sies dan PRGen N end Rk ha Ve iR o

resin-sealing ang gfe%ﬁjrg‘réﬂﬂlcg{) chgﬁaﬁi@rrnoﬁjg?eﬁgﬁlé%fﬁk%@gﬁﬁ%g?ksﬁ?@i a part

of the nolten resin materral 1s 1nt to t S ace side of
substrat e 4@0uded, faotuum stadsSin fphesformed inthe deuhathiag surfice (RiLaurface) ef Hieci ent | y
and reliably be prevented. A pressure reduction nmechani sm 500 capabl e of
rapi di§ pr oissemmtiy | 0 prddasupas 14} sligpeged- vacuum state in a space formed in the

Idls € di”g;gg;gg surg ace d Ralctt i@k sHis? 506 ilsepro&ige@tsosr%%w pr%&@ceaﬁn&egsﬂre@ pot 141

reduced, vacuum state in the space formed in the die matching surface (P.L surface) of

the die including cavity 114 for molding as well as in pot 141 after completion of the
step of clamping die assembly 110 and the step of joining pot block 140 to side surface
15 110a of die assembly 110,

Specifically, pot 141 communicates with a vacuum source (not shown) directly
or through an exhaust path (not shown). Accordingly, when the vacuum source is
actuated, the pressure in pot 141 is reduced and air or the ltke that remains inside is
forcibly suctioned and exhausted to the outside through the exhaust path.

20 In addition, an elongated sealing member 501 having required heat resistance
and elasticity and disposed to cover a perimeter of substrate 400 supplied to set surface
113 of first die 111 is provided on the second die surface of second die 112.

Sealing member 501 has a height greater than a thickness of substrate 400 and

projects toward set surface 113 side of first die 111.  In addition, opposing end

25 surfaces of sealing member 501 are arranged at positions in the same plane as where side
surface 110a of die assembly 110 is located. Therefore, sealing member 501 is
provided to cover positions on the sides of substrate 400 except for side surface 110a

side of die assembly 110 (in the drawing, positions on three surface sides except for end
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Pressure reduction mechanism 500 is provided to rapidly produce a pressure-
reduced, vacuum state in the space fornmed in the die matching surface (P.L
surface) of the die including cavity 114 for nolding as well as in pot 141
after conpletion of the step of clanping die assenbly 110 and the step of
joining pot block 140 to side surface 15 11 Ca of die assenbly 110.
Specifically, pot 141 communi cates with a vacuum source (not shown) directly
or through an exhaust path (not shown). Accordingly, when the vacuum source
is actuated, the pressure in pot 141 is reduced and air or the |ike that
remains inside is forcibly suctioned and exhausted to the outside through

t he exhaust path. 20 In addition, an el ongated sealing nenber 501 having

required heajiteab®ml SO subddtAdy (def Fiy 3nd di sposed to cover a perineter
of substrat'e Alfoo supplie uto set@)zgregacéle qllB of first die 111 is provided

on the second dila additivacen wht fisaremnidpatiien dflgot biedk 140gpnedexarfatl] tastdea hei ght
greater than a thickness of substrate 400 and projects toward set surface
113 si de ofoffdi¢ asembly 119,12 repigngitler sepling, mepbrs SOR doipint dosside puriased 1o olseal i ng
menber 501 @are_ar d itions in the sane plane as where side
surface 110 eg?sela’%@qg@ése@%?{?gilo is |located. Therefore, sealing nmenber 501

-i's pryvided 10 SQViRE meABEL $02 s PEYuirBE hedt F6sistHce THO Shaktite a4 @PthRxaQPSf f or
side surface 110a side of die assenbly 110 (in the draw ng, positions on

t hr ee surf ameling niersbenddd provided @ritie sdongd diet suofacetoDmcandidie 12 sfidist r at e 400)
‘(see Fig. 3). | itipon, on the front .end ti.an of ,pot blo 140. on si de
surface 1 |gsggn@y ggg oJFhedﬁ @g%%‘étﬁ%?@‘ 1%90? mé’vg‘ggqréﬁ’fﬂmoagﬁ&s%‘ F*ang & 502
for joint t i r .Qf:_ .l St 5 Seal i ng
romber 502 BaghiIE 110 R Bck 109 hined AR R Rctackd O el ABRRE 301 o o

seal i ng nenperided bn Bt olridioBurtdee of sseond didi 18 2s0fididssentily $ 60N adiigiod 12 of
die assenbly | 10. Then, when pot block 140 is noved for joint to side

surf ad@ | 10scalifg membera¥@anirranged suchpbat ibis geiked wosurround thedstidie puotase ehd

surfaces of first glleilqg and H:l%eSIéCOSIl%]aie surface of second die 112, Therefore, in die-matching
(clamping) of first die 111 and second die 112 and joint of pot block 140 to side surface
110a of die assembly 110, a space formed between the die-matching surfaces of die
assembly 110 and between side surfaces 110a of both dies and the front surface position

15 of pot block 140 is covered with both sealing members 501 and 502.  Accordingly, this
space is set to a state shut off from the outside (see Fig. 5).

In addition, the space shut off from the outside by sealing member 501
communicates with and is connected to the vacuum source (not shown) side through an
exhaust path 503. Moreover, the space shut off from the outside by sealing member

20 502 communicates with and is connected to the vacuum source (not shown) through an
exhaust path 504. Accordingly, when these vacuum sources are actuated, remaining
air or the like in these spaces shut off from the outside by these sealing members 501
and 502 is forcibly suctioned and exhausted to the outside through these exhaust paths
503 and 504.

25 Therefore, these sealing members 501 and 502, these exhaust paths 503 and 504
and the vacuum sources form pressure reduction (vacuum) mechanism 500,

It is noted that pressure reduction mechanism 500 does not necessarily have to

include sealing members 501 and 502. In such a case, for example, the die-matching
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provi ded on the second die surface of second die 112 of die assenbly 110. In
addition, 10 sealing nenber 502 is arranged such that it is joined to
surround the first die surface of first die 111 and the second die surface
of second die 112. Therefore, in die-matching (clanping) of first die 111
and second die 112 and joint of pot block 140 to side surface |10a of die
assenbly 110, a space forned between the die-matching surfaces of die
assenbly 110 and between side surfaces 11 OCa of both dies and the front
surface position 15 of pot block 140 is covered with both sealing nenbers
501 and 502. Accordingly, this space is set to a state shut off fromthe
outside (see Fig. 5. In addition, the space shut off fromthe outside by

seal ing ne ‘ﬁ'ﬁg@j‘ﬂj 0 i, th ource
(not shomn;m?!é%fg@thh?oug _an(ﬁéaesxﬁg%’gtllg’g@g@@ﬁ E)g re&o@gﬁ%%gﬁg%gg}e{ﬁgfﬁt of f
fromthe oufi¢isdembly 19€ahd t1@ eh® Bldgice ¥ poDBloEo 140 R0E atfietngduirfac@bétweén gainnect ed
to the vacuum source (not shown) through an exhaust path 504. Accordingly,

when t hese Macodmphungee b4 fGited theretraare dyrfacenta¢atédngith airgsitogoating layeikkaving t hese
spaces shut off fromthe outsi b hege sealjn ngrs 501 .and 502 is
Forcibly sdcerknsindin SihdasSIER BN SoREMyenen PERd T BARSR bRty - pat hs
-503 amgl 50 K hsieb: ihet RESSe)SE€al | ng nmenbers 501 and 502, these exhaust
pat hs 503 ;Dr{ 504t®;ﬁﬁheevacéu% sources form pressure reduction (vacuun
mechani sm 500. |Thereforrpacdrditpto thisagraotuee, lacsdaltisifonctivrahd rifesnabithdnes not
-necessarily have to include sealing nenbers 501 and 502. In such a case,
for exanpl ecanppattained mareeffivigntly-and reliabiy witheut psing aggalmgarembsr sephasdssendl y

110, the jqj gt n%ur;‘ﬂa(g_e‘ bet ween side surface 110a of die assenbly 110 and
the end surfPAcE" 6 p

{81 ock 140, and a fitti ng surface between pot 141 and

a plunger 142 fiAk&fathveR! & shodn8n Fiy ﬁ?_%@ssiu’i@fﬁdﬁ&idﬂ théthani@SI00 nfegahdhingd | ayer
having a sealing function, such as PTFE (pol ytetrafl uoroethyl ene), PFA

(t et r B9 | uoranetxhguse path,505 irvadditieEi<o(quonsyendind exkdusepath §04n eSpecifivaliye bolragst
according t[?atﬁ ?(I)f issczggrlxje%%e rtg a paa}.thS ogllr{jg]c%nfg Ltjk?ecrtniol('gerh l'%gllg meaftgr(laa? %in ?}Ee &g\%gg,si te
passage 115 for transferring resin) provided between pot 141 and cavity 114 of die
assembly 110 during clamping of die assembly 110. Exhaust path 505 and exhaust
path 503 connected to an exhaust path, that are provided between cavity 114 of die
15 assembly 110 and the outside of die assembly 110, are connected to exhaust outlets that
communicate with the vacuum source side through appropriate exhaust paths {not
shown), respectively.
Therefore, in this case, at any timing of after the step of clamping die assembly
110 and after completion of the step of joining pot block 140 to side surface 110a of die
20 assembly 110, a function and effect of exhaustion from each site can efficiently and
reliably be attained. Accordingly, the space formed in the die-matching surface (P.L
surface) of die assembly 110 including cavity 114 and in pot 141 can rapidly be set to a
pressure-reduced, vacuum state.
It is noted that opening and closing means such as a spring member or a pressing
25 and moving member for opening and closing an opening portion that communicates with
the outside of pot block 140 may be provided in exhaust paths 503, 504 and 505.
In addition, die unfastening and fastening mechanism 120 is a mechanism for

simultaneously unfastening or clamping two die assemblies 110 arranged in a vertically
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can be attained nore efficiently and reliably w thout using a sealing nenber
such as a conventional Oring. Alternatively, as shown in Fig. 2, pressure
reducti on mechani sm 500 nay include 10 an exhaust. path 505 in addition to
or instead of exhaust path 504. Specifically, exhaust path 505 is connected
to a path for injecting the nolten resin material (in the drawing, passage
115 for transferring resin) provided between pot 141 and cavity 114 of die
assenbly 110 during cl anping of die assenbly 110. Exhaust path 505 and
exhaust path 503 connected to an exhaust path, that are provided between
cavity 114 of die 15 assenbly 110 and the outside of die assenbly 110, are
connected to exhaust outlets that comunicate with the vacuum source side

through apgiepéd t{eﬁ?ﬁﬁﬂﬁér RS dfRhg sl%%%mcfu’%éﬂﬁ?&%?l@rb‘pﬁa-{@ {if/‘é ore, in

this case, at an ng of after the Step of clanping asse 110 and
af t er conplmichansnobdf drheil btdeguliaf ppeamatiagr glettribdl aype rhdCestone siddef &rsx Hirce 110a

of die 20 assenbly 110, a function and effect of exhaustion fromeach site
can effici dAt oy seeend die 134n yp sad dewaidisedionaccor di ngly, the space formed in

the die-matchin urface (P. L _surface f .di I Jnel.udi ng cavity
114 and in pot %n%agﬁe Ve |ad]|p§/°p51 _escg? u%’%%“‘“%?%@i‘%%@ﬁé%%&%ﬂ?m gg@%’fﬁn state.
-1t i's got edyHabalcalRPtlR aAd finfdnORédhaniSFRBN G cPink Mmdthadsih RidyHa JIBHERE hs B @

pressing 25 and novi ng nenber for opening and cl osing an opening portion
t hat comuninGatesomgand fastening medhsiisie 180. pot bl ock 140 may be provided in

-exhaust paths 503, 504 and 505. | n.additijion, die unfastening and fastening
mechani sm 120 i n&d‘gﬂ%%‘?@ﬁgﬂﬁc and§ml 9 &@B@I&‘F‘W‘H%@‘é@p@ﬁ?&@reﬂw anpi ng two

di e assemblfiidd oBFARIRE ale MG 16l Y10 L tb e Kt el MER e BRI

and the draw OWs a structure t an” appropri chanism of an
oi | hydraulii30,is proeidediith a‘pprc?ki@&tﬁréssﬁg rhespeofmvsiBhyngulie] ?iﬁ:uﬁfatié brst die 111
or second die 112 in up and down directions. Alternatively, an appropriate
di e UM} ast efdctricabiyge.f ast eni ng mechani smutili zi ng

For example, die unfastening and fastening mechanism 120 and pressing
mechanism 130 may be driven by the same drive source.  Alternatively, die unfastening
and fastening mechanism 120 and pressing mechanism 130 may be implemented by the
same mechanism, by providing functions of both of die unfastening and fastening

15 mechanism 120 and pressing mechanism 130.

In addition, pot block 140 is arranged on the side of die assembly 110.
Moreover, pot block 140 is provided such that it is freely joined to and separated from
side surface 110a of die assembly 110 by reciprocating drive mechanism 150, die
assembly 110 being in such a clamped state that the die-matching surfaces (P.L surfaces)

20 thereof are matched.

Pot block 140 includes pot 141, plunger 142, the reciprocating drive mechanism
(not shown), and a heater (not shown). Pots 141 are members for supplying the resin
material, that are arranged in the number corresponding to the number of the vertically-
arranged, two die assemblies 110 and at positions corresponding to those of the die-

25 matching surfaces (P L surface) thereof Plunger 142 is a member for applying
pressure to the resin material supplied into pot 141. The reciprocating drive
mechanism is an appropriate mechanism for causing plunger 142 to carry out

reciprocating motion.  The heater is an appropriate heating member for heating and
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5 what is called a rack and pinion nmechani smor a crank nechani sm may be
adopted as die unfastening and fastening nmechanism 120. In addition,
pressi ng nechani sm 130 is a mechani smfor applying a required clanping
pressure to the die while die assenbly 110 is clanped, and pressing
mechani sm 130 is provided with appropriate pressing neans of an oi
hydraul i ¢, pneunmatic or 10 electrical type. For exanple, die unfastening and
fast eni ng nechani sm 120 and pressing mnechanism 130 naybe driven by the sane
drive source. Alternatively, die unfastening and fastening nechani sm 120
and pressing nmechani sm 130 nay be inplenented by the sane nmechanism by
provi di ng functions of both of die unfastening and fastening 15 nechani sm

120 and pr%ﬁéi@rggg%%ﬁ@%%p%Qggggéﬁﬂn, pot bl ock 140 is arranged on

t he side of pot bl ock 140 is provided such that

it is freely joiThetfbre, suedrdigprrthisetutthm)reciirdcatiigrdriae metlddnotsiiog assenbl y
110 by reciprocati né:J drive mechani sm 150, die assenbly 110 being in such a
cl anped st dt0é blogkt 4¢ pen @pee erdire horjodul40deaspqstion whers thedisyt diogirtaper eof are

mat ched. Pot ock 1 i ncl udes. pot 1 | unger, 142, . the rec cating
drive mec haarri'figlli’ﬁ Se@?fb‘f&%ﬁ ,O?Q}?ci’s%?"]hhéé”a arg ﬁ%ﬁd?ﬁ&%?‘?t p%élgg]i%é)ﬁr e menbers
-for suppl yi;pRed fHRret€Sind cafBo9E bét blodRI0 RicRward NG ateihd ehdIUTRET _
correspondi'ng to the nunber of 'the vertically- arranged, two die assenblies
110 and at gudgionj pnmoviog pmpenidi2rigckveart bgsweans of teeipdioati@s et medhagismur f aces
‘(P.L surfac%ﬁ t her eof Plunggggéfg S 2 menber for .applying pressure to the
resin mat erRifospigpger d42, Ast Quf en ?H@UP&EP‘B‘PB(&%PP%%‘ lgapgerve gbghani smi s
an appropri P Or | t hpy ocating
o 20PrODt 4 APCIBAMAT AT APIRLHIOS] IRARCER! Bt} P o2
nel ting resfoRviraiiRm e pdQitios Hihk beek, préssur®ein ﬁéépopﬁz@ﬁf fE@meaterat 801 di ng to
this structure, reciprocating drive nmechanism 1 for
10 supplied into pot 141.
In addition, by joining the die-matching surfaces (P.L surfaces) of first die 111
and second die 112 of die assembly 110 to pot 141 in pot block 140 for establishing
communication (see Fig. 5) and applying pressure with plunger 142 to resin material 301
within pot 141 heated and molten by the heater, molten resin material 301 within pot
15 141 can directly be injected and charged into cavity 114 through transfer passage 115.
In addition, substrate supply and take-out mechanism 200 carries substrate
before resin-sealing and resin-molding 400 to a prescribed position in resin-sealing and
resin-molding portion 100, that 1s, in between first die 111 and second die 112 in each of
the upper and lower, two unfastened die assemblies 110, by using a substrate supply and
20 take-out member 201 including an appropriate catching mechanism (not shown) such as
a catching chuck or the like. Moreover, substrate supply and take-out mechanism 200
is provided such that substrate 400 can be set onto set surface 113 of first die 111.
Further, substrate supply and take-out mechanism 200 catches and takes out a substrate
after resin-sealing and resin-molding 402 (to serve as the resin-sealed and resin-molded
25 product; see Fig. 10) from set surface 113 that has been exposed after resin-sealing and
resin-molding, by using the catching mechanism. In addition, substrate supply and

take-out mechanism 200 is provided such that substrate 402 can be carried out from in

between first die 111 and second die 112 in each of upper and lower, two die assemblies
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pot bl ock 140 can nove entire pot block 140 to a position where the first
die surface and the second die surface of die assenbly 110 are natched so
that pot block 140 is 5 joined thereto, and can nove pot bl ock 140 backward
to separate the same. In addition, by noving plunger 142 backward by means
of reciprocating drive nmechanism 150 for plunger 142, inside of a front end
opening portion in pot 141 can serve as a space for supplying resin
material 301 (see Fig. 2). Mreover, by noving plunger 142 forward fromthe
position in the back, pressure can be applied to resin material 301 10
supplied into pot 141. In addition, by joining the die-matching surfaces
(P.L surfaces) of first die 111 and second die 112 of die assenbly 110 to
pot 141 iniot block 140 for establishing comrunication (see Fig. 5) and
applying pressure with plunger 142 to resin material 301 wthin pot 141
heat ed and nol t dihetsforehacchuhingto, thivstruemre; ggtstratediefore sgsirgealing and iesipot 15 141
can directl e inhected and  char %% into.cavity 11@1throu h transfer
passage 115m0lding 400 gpn beset 25t PresErRedasiion i Frineser RS 200

carries substral gy PAAEG SR T -%éagﬂ%%@rersﬁ%&a{ﬁgh@h A 6‘9&&193@0?1‘ ¢ hat

prescribed “position 1n resin-sealin resi n-nol di ng portion

‘i's, 115 bet weshp-séaling andltesinlrhdldmghostisyorah die 112 in each of the upper and
| ower, two unfastened die assenblies 110, by using a substrate supply and 20
t ake- out nenber In@edditine|rawn mgtenal appoopaticr adcuppilimeghaniseh20fl ¥ies @iesin shown)

‘'such as a catching chuck or the |ike. over, substrat | y and

t ake- out négﬁgrmqérﬁﬂ%&a 1?%3‘%WPH%@F&%?ﬁ%fu@%ﬁlpﬂﬁerﬁgéaﬁgﬁa be set onto
set surfaceydsbAbQf %(;s'xtfo?xtin fdsth-dehilng arﬁ%gmﬁondﬁg Beklcati®0s URRInéyaRdint ake- out
mechani sm 200 catches and takes out a substraté after resin-sealing and

r esi n- nol dimagerdd) 2ragsperwtony endasipplyenechsnism SO8lieprozided swshithatrpok iedk 280 pr oduct ;
see Fi(g 10) from set surfacg 113 t hat ha.sﬁgeen. exposed a&te resin-sealing
and +&si n-4RgiPlNgE" 1 tAATENAYE P ENiCABITFRRISHINNS fiCE 18- A418RG T8, substrate

be- carr | od MR 0YCafBE LBRL AT e P RN HEFnHE Bole 1AL opERY RER 40 1 70s
upper and Igpsan]. two die assenblies -14

It is noted that resin material transportation and supply member 302 is provided
with hole portions for charging the resin material, arranged in the number corresponding
15 to the number of upper and lower, two die assemblies 110 and at positions
corresponding to the positions of the die-matching surfaces (P.L surfaces), an extrusion
member for extruding and supplying resin material 301 charged into the hole portion
into pot 141, and the like.
Therefore, according to such a structure, pot block 140 is moved backward to
20 the required position so that resin material 301 can be supplied into respective pots 141
in pot block 140.
Resin-sealing and resin-molding of the electronic component in the present
embodiment is performed, for example, in the following manner.
Initially, in a state that upper and lower, two die assemblies 110 shown in Figs. 1
25 and 2 are unfastened, substrate supply and take-out mechanism 200 carries substrate
before resin-sealing and resin-molding 400 in between first die 111 and second die 112
and sets substrate 400 onto set surface 113 of first die 111.  Thereafter or concurrently,

entire pot block 140 1s moved backward away from side surface 110a of die assembly

-15 -



110. Therefore, according to this structure, substrate before resin-sealing
and resin- nolding 400 can be set at the prescribed position in
resin-sealing and resin-nolding portion 100 and substrate after
resin-sealing and resin-nol ding 402 can be taken out of 5 resin-sealing and
resin-nmol ding portion 100. In addition, resin material transportation and
supply nmechani sm 300 uses a resin material transportation and supply nenber
302 to supply resin material 301 to a prescribed position in resin-sealing
and resin-nmolding portion 100. Nanely, resin material transportation and
supply mechani sm 300 is provided such that pot block 140 10 and pl unger 142
are noved backward to required positions (see Fig. 1) and resin materi al

301 can be HOpYlusing rédiprocitihg deiva eeechdnism dS@Ifor thd e blaokrind @hshgep®4d i8g porti on
in pot 141. It is noted that resin material transportation and supply
nmenber 302 meveghackwisd by whe 1ecipesicatingdniveonechpaism damthgiphpgeth so thas the spaseer i al |

arranged in.the nunber. corre ndi.n 15 to.the nunber of .upper | ower,
fwo-dbe. assBhHPPLATE NN TR S0l oo A Sodaprips B Bh AT one of
the di e- matpinNgsia W@t 301 B shpsiied iR6 &Rd spaddbfudihg s matEBaTRANs dRfati6  r udi ng
and supplying resin material 301 charged into the hole portion” into pot
141, &nd t headlsupgely mEmbeeI@ @ee Bigcdy di ng to such a structure, pot block 140

is moved backward to 20 the required position so that resin paterial 301
can be supplied Thenoclampisg of prrer god lowea1two gie assembliescld Oisigfartegbly ysingea| i ng

"and resin- n@%ﬁh@gg%é%heﬁagtkﬁﬁé;r%g%%sﬁpmnent in the present enbodinment is

per formed, OW ng manner, Initially, in a state that

upper and | ower, THer&afiet 6r @meaiéitiyefecibtatif®dhivd Mettadim 150 3Pt Blodk €
unf ast ened, substrate supply and take-out nechani sm 200 carries substrate

bef ore resimowsdvivwagd entite pesbhlackitiorridesotacen Katoféemdie, gosas tdjjen el and
seconfdi e 12 ngadeoete Sustiate 09 80P R Sluantl A Wienhaldy St 91
member 502 is arranged on pot block 140, sealing member 502 at the front end portion
of pot block 140 is joined to side surface 110a of die assembly 110 (see Figs. 4 and 5).
In addition, after the step of clamping die assembly 110 and the step of joining
pot block 140 to side surface 110a of die assembly 110, pressure reduction by pressure

15 reduction mechanism 500 is performed. In this step, air or the like that remains in the
die-matching surface (P.L surface) of die assembly 110 (for example, not only air and
moisture in the atmosphere but alsc a gas generated during heating and melting of a
resin material) 1s exhausted as a result of forced and rapid suction thereof to the outside
of die assembly 110 through passage 115 for transferring the resin that serves as the

20 path for injecting the molten resin material and through exhaust paths 503 and 504
connected to the exhaust path (or exhaust paths 503 and 505 or exhaust paths 503, 504
and 505). Moreover, at the same time, air or the like that remains within pot 141 is
exhausted as a result of forced and rapid suction to the outside of die assembly 110
through the exhaust path connected to the inside of pot 141,

25 When pressure reduction mechanism 500 includes sealing members 501 and 502,
in this step, remaining air or the like in the space shut off from the outside by sealing
members 501 and 502 is forcibly suctioned and exhausted to the outside through
exhaust paths 503 and 504,
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entire pot block 140 is noved backward away from side surface 110a of die
assenbly -15 110 by using reciprocating drive nechani sm 150 for the pot

bl ock and plunger 142 is noved backward by the reciprocating drive
mechani sm for the plunger, so that the space for supplying resin material
301 is fornmed in the front end opening portion in pot 141. Then, resin
material 301 is supplied into the space by using resin materi al
transportation 5 and supply menber 302 (see Fig. 2). Then, clanping of
upper and lower, two die assenblies 110 is started by using die unfastening
and fasteni ng mechani sm 120, Thereafter or concurrently, reciprocating drive
mechani sm 150 for the pot block nobves forward entire pot block 140 to side

surface 110a of RN J 4 . éfggb hereof to
si de surface 11(}29%?%& tehl sg%%eltlgd‘%%gﬁ Sﬁgﬁgﬁggf@ﬁ vg&nggf)lgﬁw t s arranged
on pot bl oc¢enfididd atsealuring complesy clafngtind fesintsealitlg anddegimidalding (seé Figet bl ock
140 is joined to side surface 110a of die assenbly 110 (see Figs., 4 and 5).
I n addi ti orb angfDdhatrresuseespively perfarmsdadtenintermediatiyioy prelininary) dlaapiag &y of
joining pat bl chi 1§0 to side surface |110a of die assenbly 110, pressure
reduction bSYO\Igpgg §r& 15 reduction mechani sm 500 is performed. In this

-step, ®mir or thead dhe@mliRBly. &eWREMSomplete RRintpify aipplt Al 15Wes, 376 dieP. L surface)
of die assenbly 110 (for exanple, not only air and noisture in the
at nospher e dssembdies bl Giis pasforyeade pressink fducd ygthh @etssing nwans mgiressing of a  resin

‘material) is exhausted as.a resu]t. of fqrced and rapid suctjon thereof to
the outsi deme@ftmapéﬁwe{w@wmﬁfiwraaifgfp%ik%aggﬂil ofy FlappPI PFESSWERYy ¢ he
resin that : Nl 3y j erial and
e ough oxraTalESoRN dfef Al Olic ALt fanbBl Rl Aol MRGET ) oS
paths 503 and 50 a@ditiex hehimtpdd didek 1903 ccﬁnﬁﬂetel@?@in&ﬁ@)sidd\@frﬁwema ¢fldid he sane

time, air or the like that remains within pot 141 is exhausted as a result
of fol@ed aassembtiyi P, slicemitghing gurfaves olfirst die 101 aod eecqsd diebl Iy in e&ch ditr ough t he

cxaut P2 SRITTE 69 Bed R LA B 8B 218 3R SR RRRS ot on
and resin material 301 supplied into pot 141 is heated and molten with the heater.
Therefore, by moving plunger 142 forward and applying pressure to resin material 301
within pot 141, the molten resin maternal is directly injected into cavity 114 through

15 transfer passage 115. The electronic component on substrate 400 fitted into cavity 114
can thus be resin-sealed and resin-molded (see Fig. 7).

Then, after a required curing time elapses, reciprocating drive mechanism 150
for the pot block moves pot block 140 backward in a direction away from side surface
110a of die assembly 110 {see Fig. 8).

20 Thereafter or concurrently, the clamping pressure applied by the pressing means
of pressing mechanism 130 to upper and lower, two die assemblies 110 is released and
die unfastening and fastening mechanism 120 unfastens upper and lower, two die
assemblies 110 (see Figs. 8 and 9).

Then, the catching mechanism of substrate supply and take-out mechanism 200

25 catches and takes out substrate after resin-sealing and resin-molding 402 (resin-sealed
and resin-molded product) from exposed set surface 113 and carries this substrate 402
to the outside (see Fig. 10).

Fig. 11 shows another exemplary shape and another exemplary structure of
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inthis step, remaining air or the like in the space shut off fromthe
outside by sealing nenbers 501 and 502 is forcibly suctioned and exhaust ed
to the outside through exhaust paths 503 and 504. -16 Moreover, this
pressure reduction step for producing vacuumis preferably continued al so
during conplete clanping and resin-sealing and resin-nolding (see Figs. 6
and 7) that are successively perforned after internediate (or prelimnary)
clanping as shown in Fig. 5. 5 As shown in Fig. 6, when conpl ete cl anping
of upper and lower, two die assenblies 110 is performed, pressing force by
the pressing neans in pressing nechanism 130 is applied to each die
assenbly 110, and a uniformclanping pressure is sinultaneously applied to
respect i ve sglliag afndebb028isgdsed af the figatlendpattish af s@blsgnm@r . | n addi tion,
when pot block 140 is conpletely joined to side surface | 10a of die 10
assenbly 110, diSpecetficalllii segling memberS03shown én Figi 2 isiprovidediinsuelonshage@s 112 in

h di nbly 110 ar.e. |oi ned. t ts 141 | t b k ,140 .t tablish
= communi c 2R SGpdiaacoustigingdlq i seabv meaber Wfimoses phpde pofacedfly o
heated and Jrglelgnilly Md. NODERRRer haﬂ_cl];%rsggg{gq%r?lﬁcr RYh HbvR iHEgen 1342 forward

and applying pressure to resin nmateri a In pot 141, the nolten
-r esi n 5t erdiffdrert$n that R4 prypvided @cdvehl aishipe ag deing yoitddlintividualijhtoldach seafiag er
passage 115. The el ectroni c conponent on substrate 400 fitted into cavity

114 can t Feesnbse 5P bdispossd ansiesntaceddOp of dledssembdebl i g. 7). Then, after a

‘required curing.tine el apses eciprocating,drive mechanism 1 for the pot
bl ock noves pot f%&ﬁ%‘“@l&“@ﬁﬁé&% aisﬁa%a W%&eé{lygﬁt%?ﬂcgﬂg 5'?%%&3§grface
110a of di qiifdesiHay of kdlidSRembirs028kscrded dh&ecaf ter or concurrently, the
cl anpi ng pressure applied by the pressing nmeans of pressing mechani sm 130

t o upper adWDURNERIAL MBPUI(AREdENDl i es 110 is rel eased and die unfastening

and fastenin hani 120 unfastens upper and | ower, t di e . assenblies

110 (@ge Fi gg. ﬁraetg()rg and the apparatus Por I'ggi) -sealing an resin—mol\é\ﬁlg the eiectron?c
component according to the present invention are useful in resin-sealing and resin-

molding the electronic component on the substrate included in a semiconductor device.

-18 -



Then, the catching nechani smof substrate supply and take-out nechani sm 200
25 catches and takes out substrate after resin-sealing and resin-nolding 402
(resin-sealed and resin-nolded product) from exposed set surface 113 and
carries this substrate 402 to the outside (see Fig. 10). Fig. 11 shows

anot her exenpl ary shape and anot her exenplary structure of -17 sealing
menber 502 di sposed at the front end portion of pot block 140. Specifically,
seal i ng nenber 502 shown in Fig. 2 is provided in such a shape as being
simul taneously joined to entire sealing nenber 501 di sposed on side surface
110a of die assenbly 110. On the other hand, a sealing nenber 502a shown in
Fig. 11 is 5 different inthat it is provided in such a shape as being
joined individually to each sealing egpgs 501 di sposed on side surface
110a of die assenbly 110. The sealing nmenber of such a shape can clearly
obtain the function and effect simlar to that of sealing nenber 502

descri bed above. | NDUSTRI AL, APPLI CABI L] TY 10 The ne{hod and t he apparat us
for resin-sealing adhmethodiohressy Eﬁah'b% preginpgl ﬁ'@ﬁlaﬂeeété%ﬁ)ﬁ@m’o%éordl ng to
the present, JOﬂ are useful in resin-sealing and resin- nolding the

el ectronic cgﬁb Nt on the substrate included in a sem conductor device. 18

CLAIMB 1. A ”Etd]ﬁépﬁﬁtldrﬁﬁémoﬁﬁéﬁdrmg a&@ﬂnlnﬁﬁdhﬂ% appaditiginadirigecdié oni ¢
conponent, conprising: 5 preparation step of preparing a resin-nolding

appar at us_iasssmbdy ﬂdohlr@ludmgatsfsetrm (1101 haying nﬁrandlewgrfacerarxdﬁseqared die11) havi ng
‘a first die rface and dde 2 nd die face
S oposed 10 LD e et G SRBCe Snarel T Hid BTN h il Sl g (G
| ect f tt bstrate bef
el ectroni c oMR %%?EIW%%WPE%@F) of setting a substrate before

resin-sealing (4
a supply step of setting a substrate before resin-sealing (400), to which the

10 electronic component has been attached, to said first die surface;

a clamping step of inserting the electronic component and a peripheral portion
thereof on said substrate before resin-sealing (400} into said cavity (114) by clamping
said die assembly (110);

a joint step of joining a pot block (140) for injecting a resin material to a side

15 surface of said die assembly (110);

a pressure reduction step of producing vacuum in a space formed between said
first die surface, said second die surface and said pot block (140) after said joint step;

an injection step of directly injecting the resin material (301) from said pot block
(140) into said cavity (114),

20 a separation step of separating said pot block (140) from said die assembly
(110);

a molding step of sealing the electronic component and the peripheral portion
thereof fitted into said cavity (114) with said resin material (301) by curing said resin
material (301); and

25 a die unfastening step of unfastening said first die (111) and said second die
(112) after said molding step and taking out a substrate after resin-sealing (402) after

said molding step.
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10 el ectronic conponent has been attached, to said first die surface; a
clanping step of inserting the electronic conponent and a peripheral portion
t hereof on said substrate before resin-sealing (400) into said cavity (114)
by clanping said die assenbly (110); a joint step of joining a pot block
(140) for injecting a resin material to a side 15 surface of said die
assenbly (110); a pressure reduction step of producing vacuumin a space
formed between said first die surface, said second die surface and said pot
bl ock (140) after said joint step; an injection step of directly injecting
the resin material (301) fromsaid pot block (140) into said cavity (114);
20 a separation step of separating said pot block (140) fromsaid die

assenbly (110) ;2. aTHe il Sfiredin-éalifeahd RGinlR6ldHgamldlioniccompenait and the
peri pheral portion thereof fitted into said cavity (114) with said resin

mat eri al ( 30d)rding tc alainndy, whérdinresin material (301); and 25 a die

unfasteni ng step of  unfastenin aid first die (111) and said cond die
(112) after sai d”faf EHHPS’ LR 5"‘%%?"?’?5%6@3%?5 Ugﬁéf“tgaﬁng ref - ﬁﬁ’égsl n-seal i ng

(402) afteraoBal &Rt WnsleiRaid ik dre sulfiRe (PIAM) Ohid K&RhAGRAGILA0 and

resi n-nol di'ng “an ectroni c conponent acco g toclarm erein in said
suppl ¥5 stel12. si ngl e substrate before resin-sealing and resin-nolding

(400) is supplied in between said first die surface (111) and said second
die surface 5 (112). 3. The nethod of resin-sealing and resin-nolding an

‘el ectroni c conpgne according to.claimi1, wherein iin said supply step, an
end surface of Cs]’{":ti glt hgﬁbegﬁchc?f' eggqsgq,hgg ragg f??iflg@gﬁ"}%ﬂn(% onie comp%ger}f
according to claim 1, wherein
in said supply step, an end surface of said substrate before resin-sealing (400)

10 and a side surface (110a) of said die assembly (110) are positioned flush with each other.

4. The method of resin-sealing and resin-molding an electronic component
according to claim 2, wherein
in said preparation step of preparing the die assembly, a resin-molding apparatus
15 in which a plurality of said die assemblies (110) are arranged in a stacked manner is
prepared, and
in said clamping step, pressure is simultaneously applied to said plurality of die

assemblies (110).

20 5. An apparatus for resin-sealing and resin-molding an electronic component,
comprising;
a first die (111) having a first die surface, to which a substrate (400) carrying the
electronic component is attached,
a second die (112) having a second die surface opposed to said first die surface
25 and having a cavity (114) receiving said electronic component;
a pot block (140) injecting a resin material (301) through a side surface of a die
assembly (110) while said die assembly (110} including said first die (111) and said

second die (112) 15 fastened; and
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10 and a side surface (110a) of said die assenbly (110) are positioned flush
with each other. 4. The nethod of resin-sealing and resin-nolding an

el ectroni c conponent according to claim?2, wherein in said preparation step
of preparing the die assenbly, a resin-nolding apparatus 15 in which a
plurality of said die assenblies (110) are arranged in a stacked manner is
prepared, and in said clanping step, pressure is sinmultaneously applied to
said plurality of die assenblies (110). 20 5. An apparatus for
resin-sealing and resin-nolding an el ectronic conponent, conprising: a
first die (111) having a first die surface, to which a substrate (400)
carrying the electronic conponent is attached; a second die (112) having a

second die surf aoe QRRARHLOnSMshi(ea0) bl (RHSm 73 £ iAo, 2 cavi ty

(114) receiving on| njecting a

resin mat epéteed s first hfrecsu&iibeasﬁd @lﬁoﬁdjﬂfe@gﬁa&faﬂ sdidpot BRRRIPIQ) WhtA0) while
said die assenbly (110) including said first die (111) and sald second di e

(112) is f sad easmdnatana (3QL) imineetedsur e reducti on nmechani sm (500) produci ng
vacuumin a space formed between said first die surface, said second die
surface and said pot block (140) when said resin material (301) is

-injecked. 5 6. fhe 9@1; f’attHéfofr%sr{?eﬁ‘n% :ﬁﬁ?eélﬂ-‘?ncﬂﬁ'iﬂ 56 3B O BoMBorrht

el ectroni c conponen cordlng mherel a substrate supply

portion (1i&orditpp éigich Siviieréinsi ngl e said substrate before resin-sealing
-(400) is provided in said first die (111% 10 7. The apparatus for
resi n-seal i ng aAdubstratersupply Poripndr 1 2 swppliedivich & singlersaidtsubyratobaddisg to clai m

S, wherein resin-sealing (400) is provided in said first die (111).

10 7. The apparatus for resin-sealing and resin-molding an electronic component
according to claim 5, wherein
a supply mechanism (200) supplying said substrate before resin-sealing (400)
such that an end surface (400a) of said substrate before resin-sealing (400) and a side
surface (110a) of said die assembly (110) are positioned flush with each other in

15 supplying said substrate before resin-sealing (400) into said cavity (114) is provided.

8. The apparatus for resin-sealing and resin-molding an electronic component
according to claim 6, wherein
a plurality of said die assemblies (110} are arranged in a stacked manner, and a
20 pressure application apparatus (130) simultaneously applying pressure to said plurality

of die assemblies (110) is provided.

9. The apparatus for resin-sealing and resin-molding an electronic component
according to claim 5, wherein
25 said pot block (140) includes a pot (141) containing said resin material (301) and
a plunger (142) pushing said resin material (301) supplied into said pot (141) into said
cavity (114), and

the apparatus for resin-sealing and resin-molding an electronic component
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a supply mechani sm (200) supplying said substrate before resin-sealing (400)
such that an end surface (400a) of said substrate before resin-sealing (400)
and a side surface (110a) of said die assenbly (110) are positioned flush
wi th each other in 15 supplying said substrate before resin-sealing (400)
into said cavity (114) is provided. 8. The apparatus for resin-sealing and
resi n-nol ding an el ectroni c conponent according to claim®6, wherein a
plurality of said die assenblies (110) are arranged in a stacked manner, and
a 20 pressure application apparatus (130) sinultaneously applying pressure
to said plurality of die assenblies (110) is provided. 9. The apparatus for
resin-sealing and resin-nolding an el ectroni c conponent according to claim
5, wherei nﬁﬁ‘ﬁleﬁ%rﬂ%ﬂéﬁ a?&sﬂ?&a@iﬁéﬁéeﬂw SaBndRinctickfadsaid HétRiidacsai d
resin material (301) and a plungér (14 pushing said resin material (301)
suppl i ed i stid secand dpctirfade} 1hd a it seefack batweert said ddtdlockdmd0)dnd thgpdiar at us f or
resin-sealing d resin-nolding an, el ectronic conponent  -21 further

conpri ses asspe@gﬁrilé@dwlwang éa}%grshékﬁi(lllbl)aﬁﬂgéaﬂdiSﬁﬁf’thﬂi‘éf]il@h at said first die
surface, said second die surface, and a joint surface between said pot

bl ock (140) and the die assenbly (110) including said first die (111) and
-said gecond di e10112he appatdius fbb eesairgalingd atfil rleSih-r¢iging af @RLirs8lc addponent

resi n-nol ding an el ectroni c conponent according to claim5 or 9, wherein
sai d pr essaerdiag tclaionS pehaireim (500) i ncl udes an exhaust path connected

‘to said space an rovided i.n sai.d pot 0C 140).  -22 AMENDED CLAI M5
ecorved: by t nonf alesmis fobietion BerRalmu oA eubean it pab charesisars)
CLAI M5 said space and provided in said pot biock (140).
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1. (Anended) A nethod of resin-sealing and resin-nolding an electronic

conmponent,

conprising: 5 a preparation step of preparing a die assenbly

(110) including a first die (111) having a first die surface and a second
die (112) having a second die surface opposed to said first die surface and
a cavity (114) receiving said ecAMENDED CodM$nt; a preparation step of
preparing a pot block (140) capable of supplying a resin material (301) to

said die assenbly (110), 10 suppl tep of,settl te before
resin-seal i ng (40[5%,9“’?%5’(/\#6&%95% Igm}igs“é‘&{)“rM‘@“S%%g%ﬁqﬁ'ﬁagéd een attached,
to said first die surface, and supplying said resin material (301) into a
pot (141) provided in said pot block (140); a clanping step of inserting the
el ectroni c conponent and a peri pheralipgMgon thereof on said substrate
before resin-sealing (400) into said cavity (114) by clanping 15 said die
assenbly (110); a joint step of joining said pot block (140) to a side

surface of said die assenbly 110); .a pressure reduction step of producing
vacuumin a spade ?%mﬁ%ggét%é?dl%%ﬁeﬂn'slﬂﬂl‘@ta"éif‘%s"‘sﬂpffg%%“ degtepniecond die
surface angoa?(%[gne%mgblgﬁé (140) after said joint step; 20 an injection

step of direc

y r'nje the resin material (301) fromsaid pot (141) in

-sai d ot bl ock & }pAdpharatioh@tepai@r Mﬁg_a/d{elaﬂséémbly(a(llilg?gfcmﬁhfgmﬁr%tecne@fn;epar ating

said pot block (140) fromsaid die assenbly

a nol ding step of

seal i ng t hbadnge firsd diecutfasrrmarrecendddie bl 2) drvipg e sedong dietsugface opaserbioeof

“fi di .sai i 14 i id |
et e o Bt et hde gt U148 B R ke RomRBe b gt 00§ st

resin

.resin 301), by curing said

die (111) and saipiﬂeg@%aqt%i&gr@@aat)iﬁbcg_au@) ERaBle ™ 3 An@AdesiAki Ng out
a substrate after resin-sSealing Z) atter - 19

10

15

20

25

material {301) to said die assembly (110):

a supply step of setting a substrate before resin-sealing (400), to which said
electronic component has been attached, to said first die surface, and supplying said
resin material (301) into a pot (141) provided in said pot block (140);

a clamping step of inserting the electronic component and a peripheral portion

thereof on said substrate before resin-sealing (400) into said cavity (114) by clamping
said die assembly (110);

a joint step of joining said pot block {140) to a side surface of said die assembly
(110},

a pressure reduction step of producing vacuum in a space formed between said
first die surface, said second die surface and said pot block (140) after said joint step;

an injection step of directly injecting the resin material (301) from said pot (141)
in said pot block (140) into said cavity (114);

a separation step of separating said pot block (140) from said die assembly
(110,

a molding step of sealing the electronic component and the peripheral portion
thereof fitted into said cavity (114) with said resin material (301) by curing said resin
material (301); and

a die unfastening step of unfastening said first die (111) and said second die
{112) after said molding step and taking out a substrate after resin-sealing (402) after

-19-
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AVENDED SHEET (ARTI CLE 19) AMENDED CLAI MS [received by the International
Bureau on August 9, 2007 (09.08.2007)] said nolding step. 2. The nethod of
resin-sealing and resin-nolding an el ectroni c conponent according to claim
1, wherein 5 in said supply step, a single substrate before resin-sealing
and resin-nolding (400) is suppAMENDBDbEéIdMMSsaid first die surface (111)
and said second die surface (112). 3. The nmethod of resin-sealing and

resi n-nol di ng an Iect ni, c one accordi wherein in
said supply step, %ﬁ“’ ‘{1@" tl’?tﬁg% ’8?*;‘];8&11‘83“5%%‘%{5“5 §98@&8§8§?@ i'n-seal i ng
(400) and a side surface (110a) of said die assenbly (110) are positioned
flush with each other. 4. The nethod of resin-sealing and resin-nolding an
el ectroni Csh@PRAMNIted© according to claim2, wherein in said preparation
step of preparing the die assenbly, a resin-nolding apparatus in which a
plurality of said die assenblies (110) are arranged in a stacked manner is

prepared, and in sajd cla .Step, pressure |s Si Itaneousl plied to
said plurality éf g”“’emeﬁ‘l? ana’ég Erﬁfﬁ in-golding ag 5 éﬁ?nlﬁﬁogﬁﬁ%ﬁngt us for
resin-seal E‘E}%@H td 881 eﬁjélﬁg an el ectronic conponent, conprising: a

first die aving @ 1irst die surface, to which a substrate (400)

-carryisng the 2@ @iesippRnie, 6 SRRNABIrdtSbefbicaesifdealing 98¢ enth-MbRIdel12) havi ng
a second di e surface opgosed to said first die surface and having a cavity

(114) recel400g spplisden detwesnisaid dissdenumntace 6 1ppandsaisbsecondidip surage i ncl udes a
‘pot (141) %Pl%lbl e of containing a resin materi al

3. The method of resin-sealing and resin-molding an electronic component
10 according to claim 1, wherein
in said supply step, an end surface of said substrate before resin-sealing (400)

and a side surface (110a) of said die assembly (110) are positioned flush with each other,

4. The method of resin-sealing and resin-molding an electronic component
15 according to claim 2, wherein
in said preparation step of preparing the die assembly, a resin-molding apparatus
in which a plurality of said die assemblies (110) are arranged in a stacked manner is
prepared, and
in said clamping step, pressure is simultaneously applied to said plurality of die
20 assemblies (110).

5. (Amended) An apparatus for resin-sealing and resin-molding an electronic
component, comprising:
a first die (111) having a first die surface, to which a substrate (400) carrying the
25 electronic component is attached,
a second die (112) having a second die surface opposed to said first die surface

and having a cavity (114) receiving said electronic component;

a pot block (140) that includes a pot (141) capable of containing a resin material
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-20 AMENDED SHEET (ARTICLE 19) AMENDED CLAIMS [received by the Internationa
Bureau on August 9, 2007 (09.08.2007)1 (301) and can be attached to a side
surface of a die assenbly (110) while said die assenbly (110) including
said first die (111) and said second die (112) is fastened for directly
injecting said resin material (AMENDEI? spiadMIot (141) into said cavity,;
and a pressure reduction nmechani sm (500) producing vacuumin a space forned
5 between said first dje surface, id second die surface and said pot block
(140) when said {Fe‘é’g’i"’f"lLl %’?‘8#?%?“%‘8@%?@?“@9“@&“?@9’izﬁ??e@?@ﬁ 20801 The appar at us
for resin-sealing and resin-nolding an el ectronic conponent according to
claimb5, wherein 10 a substrate supply portion (113) supplied with a single
sai d subst {16 aREEAHR attaBiRidTo 28R su&*aefefm) dié FssemBN! [A86) WhileS@ldd 1 rst die
(111). 7. The apparatus tor resin-sealing an resi'n-nol ding an el ectronic
conponent asemblydi Y itabudihgsaid first die€t £l )rand Said secopd|die (fehBIfasséned 2000)

supplying said substrate before resin-sealing (400 such that an end

surface (4dmeotlydn Je@@géméu%mmte@ab@%}éom@i@gé&ﬁwgﬂdxwmwn% si de
rface (110a dj e e osi tioned th each

other i suppl SPSRLErah BT PR MmO Lo PSR SRS S chest oM, "o

“cavi t g (118tvwiedn RAi@HHHBR suAfeed said B oARBR AHUES ilﬁrsafdeﬁdt BiRRIN 40)v A
resin-nol ding an el ectronic conponent according to claim6, wherein a

plurality edidsesindnateal{3¢Bnbliresly (fidd¢d.are arranged in a stacked nmanner, and
“a pressure application apparatus (130) sinultaneously applying pressure to
said plurality of die assenblies (110) is provided. 25 9. (Anended) The

apparatus for rgsi 4,8 galatNls AP Jedii2sdalin M dVeRd-Allafib % efe@tbfic component

according to claim 5, wherein

10 a substrate supply portion (113) supplied with a single said substrate before
resin-sealing (400) is provided in said first die (111).

7. The apparatus for resin-sealing and resin-molding an electronic component
according to claim 5, wherein
15 a supply mechanism (200) supplying said substrate before resin-sealing (400)
such that an end surface (400a) of said substrate before resin-sealing (400) and a side
surface (110a) of said die assembly (110) are positioned flush with each other in

supplying said substrate before resin-sealing (400) into said cavity (114) is provided.

20 8. The apparatus for resin-sealing and resin-molding an electronic component
according to claim 6, wherein
a plurality of said die assemblies (110) are arranged in & stacked manner, and a
pressure apphcation apparatus (130) simultaneously applying pressure to said plurality
of die assemblies (110) is provided.
25
9. (Amended) The apparatus for resin-sealing and resin-molding an electronic
component according to claim 5, wherein
said pot block (140) further includes a plunger (142) pushing said resin material
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conponent according to claim5, wherein said pot block (140) further

i ncludes a plunger (142) pushing said resin material -21 AMENDED SHEET
(ARTI CLE 19) AMENDED CLAI M5 [received by the International Bureau on August
9, 2007 (09.08.2007)] (301) supplied into said pot (141) into said cavity

(114), and the apparatus for reaMESBREDWGIAIMSesI n-nol ding an el ectronic
conponent further conprises a resin coating |layer having a sealing function

at said first die surface, _said second die surfa pojnt surface
bet ween sai d pot e[B‘fCB‘(Y&(?kﬁg‘@)Imimft’Pﬁé TeAuE) %ﬂ%ggzo??@’g)ogﬁh@ﬂ)]udl ng said
first die (111) and said second die (112). 10, The apparatus for
resin-sealing and resin-nolding an el ectronic conponent according to claim

5 or 9, whesah Busiiikd ik 148F4ed 49 fUYSHRL 500) includes an exhaust
pat h conneg e?i t%ﬁ 16 sgélﬁgBég(acgpafr%é pr %J\};?gleedmf)hgﬁsai d pot block (140). -22-
AVENDED SHEET ( AfdBpPhdatukIpr resin-sealing and resin-molding an electronic component

further comprises a resin coating layer having a sealing function at said first die surface,

said second die surface, and a joint surface between said pot block (140} and the die

5] assembly (110) including said first die (111) and said second die (112).

10. The apparatus for resin-sealing and resin-molding an electronic component
according to claim 5 or 9, wherein
said pressure reduction mechanism (500) includes an exhaust path connected to

10 said space and provided in said pot block {140).
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