Met hod of Resin-Seal - Ml ding El ectroni c Conponent and Apparatus Therefor
Thi s nonprovi sional application is based on Japanese Patent Application No.
2005-280292 filed with the Japan Patent O fice on Septenber 27, 2005, the
entire 5 contents of which are hereby incorporated by reference. BACKGROUND
OF THE INVENTION Field of the Invention The present invention relates to a
nmet hod of seal -nolding an el ectronic conponent of a relatively small size
such as a sem conductor chip by a resin material, 10 and to an apparatus
for resin-seal-nolding an el ectronic conmponent used for inplenenting the
met hod. Description of the Background Art Recently, an inprovenent has

particul arly en re irﬁ%i the function_ of a senjconduct ckage
wherein an el ﬁ?t?'%logﬂ&% i Sﬂgﬂpaﬁ’lg I%ie?tﬁqné‘i ?9’@?9"?@? S‘EP*’Z@“%EE‘FF%?%S as a
sem conductor chip is seal-nolded by a resin material (hereinafter sinply
referred to as a sem conductor package). Specifically, for exanple a

so-cal | ed MAP t vifhés nanpgevisicnabgipliasteonhiabasst oaigpanedecdtatent égiplicabntMo have

hi gher integration i ghe eliability, and further_ conpactness; that is,
to be |igh@§P§-2§ﬂ¥%€lF3 “%tﬁdﬁwp?nan%%cpep.Sem@e@?m%&p 3 %ewlrﬁm ding a
sem cagnduc N rm 20 resin-seal-nolding so
t hat '%nhe sEc%tg?%(r%z@?ﬁcgrdé%Pér%%}gglgé‘?gg%ér@p%ﬂeﬁgé{c%uch as possible, in a state

where t he RARCKGROUNDIGF THEFIINVENTEQNat ed conponent to be resin-seal - nol ded
is maintained. In such resin-seal-nolding, in order to maintain the quality

of the senifidhalihednvengekage that is the conponent to be resin-seal - nol ded,

L LmOrtant g L amhOKGerdln SRl OD RSN R ELYBER- 4 T est 1

materi al for se: ctroni'c conponent rame or
substrat e tcampbhét of B felgtiveft nilll sz GBI LNE mitShdIBrN tIEE by Gledighiagdagr sinply

referred to as a substrate). However, this al so causes adhesi on between the
r esi nlOmat erandito amapparatus foscesimfeahmobding droelestrmiocompodentgisedfdse i ncreased. -1
implementing the method.
Description of the Background Art
Recently, an improvement has particularly been required in the function of a
semiconductor package wherein an electronic component of a relatively small size such
15 as a semiconductor chip is seal-molded by a resin material (hereinafter simply referred to
as a semiconductor package). Specifically, for example a so-called MAP type large
substrate has strongly been required to have higher integration, higher reliability, and
further compactness; that is, to be lighter, thinner, shorter, and smaller.
Accordingly, when molding a semiconductor package, it is necessary to perform
20 resin-seal-molding so that the structure thereof becomes compact as much as possible, in
a state where the quality of the highly integrated component to be resin-seal-molded is
maintained.
In such resin-seal-molding, in order to maintain the quality of the semiconductor
package that is the component to be resin-seal-molded, it is important to improve
25 adhesion (or contact) between the resin material for sealing the electronic component
and the lead frame or substrate to which the electronic component is mounted
(hereinafter simply referred to as a substrate). However, this also causes adhesion

between the resin material and a surface of a mold for resin molding to be increased.
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Therefore, there is a problemthat nold rel ease characteristics in renoving
the nol ded product fromthe nold after the resin-seal-nolding are
deteriorated and the nol ded product cannot be rel eased efficiently.
Additionally, for exanple if nolded product rel easing neans for rel easing
the 5 nol ded product by forcibly ejecting the nolded product with an ejector
pin or the like is enployed, coupled with the conpactness of the nol ded
product, there is a problemthat the nol ded product body (resin-seal-nol ded
body) may be damaged and a crack may occur, or it nmay be broken and its
quality may be degraded. Further, when an ejector pin nechani smsuch as
descri bed above is incorporated 10 into a resin-nolding nold, there is a

pr obl em t hakheraierenthiers is e preblem thap mokhielease ehasqteristieingp@oying thamelded
durability jsSqij LI ] ur t.ner hani for |ting the
resin mat erﬂlraqdcg?r %gn tﬁggﬁ)gar\%lééér%ﬂ;eo{e&gfsre %ﬁ%@@ﬁ%ﬁgﬁéﬁggﬂﬁg e ﬂ}eg% Pfrclie&rat erial is

i ncor por at gflodues talotbeBdsedéfficinilyy the nold structure becones conplicated
but also there is a problemthat resin-seal-nolding 15 conditions becone

linited based orAddiéonalybi exampte ifmiotiled tprodsctirdeasing meass fogiréloasingghe
escr hed. TGPy GRuE 5 RigTRe oo lodist SR slrior ll SUFF ke B
treat ment Qinploy¥B! chupfe@Uiitythe LbhpsindAl af {Haandli&EproBu@r fefe ik @ pr&BlER gt ol d

rel ease characteristics in renoving 20 the nolded product fromthe nold.
However, t Hhe mbidedpraduct bedyspesinaseal-mokdat edy) may boodamagied endrp ceacki may i s | ess

durable. Further,.in resin-seal-nolding an e] ectronic conponent, a

t her noset t i ¥§"% Qéitﬁlaﬁé’[eg%f? @Gétﬁqﬁgl%gwg’erdlégfaﬂe&s mai nly used, and
additionally, a Fdr@xregew@waﬁte{ee{o?_ [Smé$efism'd0eLhs ddIEHRGhb LRI RS Eted
practically, the conventiona e]pect or pin mechani sm has been enployed in
conbi Hat i onntofaaresisumatiing arodd, ehdre ¢ problem?thart the @asdd stoudtire bevdmkesd pr oduct .
Commonly, a conventiopal nold surface . is provided with a recess (a cl earance
of a presd&orpdeatedardiths oyeal durapdityis japairedy | ine (PL) face of a nold, as

cor r espondi ng. { a6 LNLGEIERROidh RYRRAAR b bRl mb@RE'dr 3R For

substrate. This recess tnv
transferring the molten resin material is incorporated inside a mold, not only the mold

structure becomes complicated but also there is a problem that resin-seal-molding
15 conditions become limited based on the complicated mold structure.
In the following, conventional means for resin-seal-molding an electronic
component is described.
First, it is widely known to provide a prescribed surface treatment on a mold
cavity surface and the like in order to improve mold release characteristics in removing
20 the molded product from the mold. However, the effect of the surface treatment is not
uniform, and it is less durable. Further, in resin-seal-molding an electronic component,
a thermosetting resin material such as epoxy resin is mainly used, and additionally, a
large substrate is used. Under these circumstances, practically, the conventional
ejector pin mechanism has been employed in combination, for surely and efficiently
25 releasing the molded product.
Commonly, a conventional mold surface is provided with a recess (a clearance of
a prescribed depth provided to a parting line (PL) face of a mold, as corresponding to

the thickness of a substrate) for insert-setting a substrate. This recess invites the
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-2 follow ng problens. The thickness of each site of a |arge substrate is
not uniform i.e., the thickness varies anpong each site. Additionally, it
is conmon to simultaneously insert-set a |large nunber of such |arge
substrates to a nold surface. Therefore, clanping state is not 5 uniform
anong the | arge substrates even if the |l arge substrates are simultaneously
applied with nol d-clanping pressure. This sonetinmes causes part of the resin
material to flow into between each of the |arge substrates and the nold
surfaces, resulting in formation of resin flash on the substrate surface
and on the nold surface. Conversely, if each of the substrates is applied
with the cl sure so as to prevent the resin 10 flash formation
there is aﬁﬂggv@$g£%§w$ect t hat sem conductor elenents or interconnections
on the substral age Bl HaIBERAE, tfe NPl ABUTIe RIBPBIGE] B CUEGARINGs  THUS,
the variation in the c nesses of substrates has been’a factor o

signifi camvadaganaﬂmgteaomsnm tAhﬂhtqmally tityis obmmohde dinjuitankontly .insert-set & tangent i onal
nol d structur normal |y, pot (a portion for _nelting a resin 15 material)
is provi deaumﬁgﬁ %féu9h1@f&ﬁﬁuéStfaé?§ ttoraemalﬂéu@‘ﬁ%t i T§Esiorgot mla%éta(eplamm ng |ine

'I[DII’_a]Ic'lg ?’ r |051'lg %l%l EEH&?% th% l£r ISJBSH:Q er | afﬁl\égné? %%%rgtgg gfel s;}n@gz%P 52); runner and

the like fapplieamhﬁnmatd-agnpmmmﬁat | Dhis Behv@aes dalsespartiof Yheagintnedt are
fornmed as recesses. Thus, on the nold face, the portion for insert-setting

the subst r 4 8owtine bsoveassach ofithe darge subsiratepanchthe 2@l sirfacen resultingtie | i ke are

provi ded ag, re eSS ch a u pr obl em
n”t e r oo TRTGURT SOt o 4P LD E sfrtcE 2 o1 e iy surticn, o grefsdt
resin-seal 1@&:5“0991@ sBpRMEdE %bll@& WithtA& b Pm%fpréﬁ&'e@o ab t@ﬁ&v&ﬁ thé‘ﬁesﬁurface
of substrate is regarded as the nost inportant matter. Therefore, for

exanplle forﬂasmbrlp@ﬂnm;d@r@fs wfaﬂvm@eﬁfecaﬂpt papicomtuctlr elsnentsiarg pressure to the

substrat e, 5 cl anp of ten set he cl anmpi n rressure i s higher
T the. por iftgiorseonyat e Sutsfrel e dinied e R RIS S Wor ¢ 1 o and

the resin path H%E'tﬁ@varﬁaﬂlon u?ﬁierihléﬁx?ésse’g‘?#gﬁ&&me%'iﬁs BeRlaTailbeSSUr € on the

nolten resin material acts to open th
significant degradation in the quality of molded products.

In a conventional mold structure, normally, a pot (a portion for melting a resin
15 material) is provided inside the mold. On the aforementioned mold face (parting line
PL face) of the mold, a resin-molding cavity and a resin path for transferring the molten
resin material constituted of a cull, a runner and the like for implementing
communication between the cavity and the pot are formed as recesses. Thus, on the
mold face, the portion for insert-setting the substrate, the pot portion, the resin path
20 portion and the like are provided as recesses. Based on such a mold structure, the
following problem on the resin-seal-molding arises.

Specifically, in this type of resin-seal-molding, prevention of formation of resin
flash on the surface of substrate is regarded as the most important matter. Therefore,
for example for the purpose of efficient application of clamping pressure to the substrate,

25 clamping is often set so that the clamping pressure is higher in the portion for
insert-setting the substrate than in the pot portion and the resin path portion. In
resin-seal-molding, the resin pressure on the molten resin material acts to open the mold

faces of the mold. Accordingly, the molten resin material in the pot or in the resin path

-3 -



faces of the nold. Accordingly, the nolten resin material in the pot or in
the resin path -3 in the state descri bed above is prone to enter a gap on
the nmold face than the material in other sites because of the resin
pressure. As a result, such an adverse effect arises that a thin resin flash
is formed at the nold face near the pot portion and the resin path portion.
Setting of resin-seal-nolding 5 conditions, setting of the nold surface
shape or manufacturing of the nold for preventing such an adverse effect is
extrenely cunbersone. In addition, considering for exanple setting of
resin-seal -nol ding conditions specific to the resin material used in the
resin-seal -nmpl ding,, there is a problemthat the overall rking efficiency
> o gt Bt 1 ideiebRE abSuets PIoBR 1S Gt tan o therad fpce Enhr Sl o 1t o
be conpl et elferlBet BERNED A tRe fdifh frbg@ai N9 step. Thus, there is a problem that
it mxes into the nolten resin material in the next resin-seal-nolding,

resulting in a dAs$ecdsultesuph anadterseldffectearisss that & thimrgsmatisk v fotméd atithe cur ed

resin flash c es a failure jn clanmping in the clanping . step. For solving
the af or erre‘i‘??ﬂ&;@d’eﬂ? BisInobPeRiop 2R gﬁ rgin pathinRENQ; cleHingsfdedn-seal-nqldisgr at es,

there 55 3 AARREscRhedrRShANSERcIMAS AnARRRIGS PRI A9 2 so-cal | o

floating structurég, rein a substrate supportin pressi ng nenber)
i's supportgevdnyingBush asddverseeffblis éxremelyat@dersoslel dilmadditde kohsidering
insert-setting a substrate (sheet-Iljke nenber) (for exanple, see Japanese
Pat ent Layi 19§ Sxgsenie sgiting of resigsgal-melding conditignsspeailig to the rqspmaterial usedn 5
proposal of S 1 1y ‘= ' ' | j.on wherein
Phe. af or enciErSTEHALIERIAF et B APRHTB AP AR B 100 o

cylinder), sigrhﬁcdi\i_ﬂﬁ hapdiced f Burthdragish @'thih AésinPAsheddiffsitrto B8 lcembtely Pr €ss
pi stoné and the like are arranged externally to the nold (for exanple, see
Japandde Patesoved mythegleapog step. Tho, UB%842 prekier that ifhixes B}9 theseltandi ng t o

AT SRR T ML RS,
also a problem that the cured resin flash causes a failure in clamping in the clamping
step.
For solving the aforementioned problem of variation in the thicknesses of

15 substrates, there is a proposal of a resin-seal-molding apparatus employing a so-called
floating structure, wherein a substrate supporting member (pressing member) is
supported by an elastic member in a recess (sliding hole) for insert-setting a substrate
(sheet-like member) (for example, see Japanese Patent Laying-Open No. 11-126787
(pége 7, Fig. 1)).

20 There is also a proposal of a resin-seal-molding apparatus having a configuration
wherein the aforementioned mechanism for melting the resin material (injection cylinder),
the mechanism for transferring molten resin material (press piston) and the like are
arranged externally to the mold (for example, see Japanese Patent Laying-Open No.
59-052842 (page S, Fig. 2)). According to this configuration, there is an advantage of

25 simplifying the mold structure by arranging the plasticizing mechanism externally to the
mold.

The apparatus employing the floating structure for solving the aforementioned

problem of variation in substrates (Japanese Patent Laying-Open No. 11-126787 (page 7,
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The apparatus enploying the floating structure for solving the

af orenenti oned problemof variation in substrates (Japanese Patent
Layi ng- Open No. 11-126787 (page 7, -4 Fig. 1)) not only introduces further
conplication into a general nold structure, but also involves a problem of
cunber sone nol d manufacturing associated with an increase in costs. The
foll ow ng problem has al so been pointed out. Wrks of adjusting elastic
pressing force on each site of the substrate, works of adjusting elastic
pressing force 5 when perform ng resin-seal-nolding to other type of
substrate having different thickness and the |ike are cunbersone.

Addi ti Iy, . \ | -.mol di | ect t
Subst r at o B TR 0P dyess EBHEPAPHCHGEn Pt @ G5as AR SEHHTE, ARG o f act
that subst rf?\;o?vctes‘éeﬂr)fblhrﬂ JRLABEESHE Frol % %o&gje&'% 1ﬁ%§as@ E@St Ic

pressing force on‘“each substrate Is su sta 055| urther, works

such as 10 oaetsd TITB¢ﬂﬂl@ﬁmgclﬁobl‘ém\&ﬁsyﬂs@lbﬁ&}ep(ﬁ@tﬁﬂouACQUbﬂdsfwh&Jusﬁﬁg dlgstidi fficult
to bring the resin-seal- gp%gparatus having the floating structure
i nto pract iRsessingderce pn e@ﬁesneeqfnt sirateroverka gf aipsiingtelastitpighsiag gorce

fi t th i
rater i o oREniRERehRe o) MotdREl SRS AT ST SRk bV nE TP tikRedste 1 ke
are arrangegdend ek bimb&sére MR dti dnh@ip aRESGe fals @ malding dltieniOpen No.

59- 052842, (page 5, Fig. 2)), the nechanismfor nelting the resin material

and the |i keompogenss whily many arhgtreteeatesnpply syt todhe meldiatei(PLTaee)s couptedur e such
as a so-call.e ull portion, a r.es ath on co ni c with the

cul | porti o‘ﬁlthﬁ’ﬁg Cté%ﬂqéu‘fférﬁqsaﬁrydﬂamf S§EP1 80 'i(\?vﬁ ﬁHmJ @ Pag?i enpl oyed
as a ol d %ré&ﬁl%%&e oftfech ﬁibrsﬁ‘%‘?éjsubﬂﬁhﬁiﬂ tlrlﬂﬁos@fBled F-ﬁpt‘ﬂén woksSsuzhhe of the

nol d structure is the sane as in the 20 conventlonal nmol d structure. The
basi clomwl d m@ldMntemncmst%ey afnoreesonet sﬁdcrptdnfglyeatls difﬁmﬂtherb,rmghhe amount of

resin cured in this site (the m)unt resin to be wasted) is great and is
not economreav-segwwiwa@arﬁqs T“NREW?I I%StB{?f‘EEEmBPracCHéﬂh‘Ffesent i nvention
Is to provide a m%@&qlnﬁ?alrﬁﬁfgglﬁsa?? ﬁthq{an ﬁgféﬂat%n%ﬁéraﬂ'tﬁe conponent  and

an apparatus there tructure,
aforementioned mechanism for meltmg the resin material, the mechanism for transferring

molten resin material and the like are arranged externally to the mold (Japanese Patent
15 Laying-Open No. 59-052842, (page 5, Fig. 2)), the mechanism for melting the resin
material and the like are simply arranged externally to the mold. The structure such as
a so-called cull portion, a resin path portion communicating with the cull portion, the
gate portion and the like, which are generally employed as a mold structure, are
arranged inside the mold. Thus, this site of the mold structure is the same as in the
20 conventional mold structure. The basic mold structure is therefore not simplified.
Further, the amount of resin cured in this site (the amount of resin to be wasted) is great
and is not economical.
SUMMARY OF THE INVENTION
An object of the present invention is to provide a method of resin-seal-molding
25 an electronic component and an apparatus therefor, which can simplify a mold structure,
and solve the conventional problems such as described above..
A method of resin-seal-molding an electronic component includes: a

before-resin-seal-molding-substrate-supplying step of supplying a
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and sol ve the conventional problens such as described above.. A nmethod of
resi n-seal -nol di ng an el ectroni ¢ conponent includes: a

bef or e-resi n- seal - nol di ng- substrat e- suppl yi ng step of supplying a -5

bef ore-resin-seal -nol di ng substrate having an el ectroni c conponent nounted

t hereon between nold surfaces provided to freely open and cl ose; a cl anpi ng
step of, when «closing the nold surfaces to clanp, inserting the electronic
conponent on the before-resin-seal-nolding substrate and a prescri bed
surrounding portion into a nolding 5 cavity provided between the nold
surfaces, and applying in this state a prescribed clanping pressure from
the nold surface to a naug surface of the substrate; a resin-seal-nolding

step of, afedRrerrun-gqakimoicins sibspsate hiaying ﬁrgelﬁﬁéoréawmpowt FOBntED FRegsPTy esi n
material t é’én RY1d 508 ddé?é%%ﬁhed% 'ﬁ%%lg}%ﬁn)@ﬁ i clB{Lé a%l ﬁfpgﬁ%oﬂéepcoﬁ Qgnent and

t he prescrl surroun rtion g I nséer cavity, and to

bring a resald>stmgmge 1did asfaeswadlani® lithedingabky elacteoridCompdieht @i thei nt o cl ose
contact with each other to be int egrat ed; and a
resi n- seal -ipforguesinseskmolding subsoatennd 8 pegscalred samoendmgneomoesmﬁﬁs@alﬂmgnl di ng

step, ppeni urf ces [ the resin-.se nDId substrate.
The ot d s it BedlR Be it Aol uTBaRR aPBiinedh s Fle A Bifeds hout "o
step for pogahpig bRdsur&fomUths o Suirfad® b 4 RBinCupfapd Gigthé”'s@o%%'dfeea' s uniformy
applied to a 15 main surface of the substrate joined with the nold surface

except for nekia-sedymoldingstepiofrafier the danepimgsthp dillnig the savityswish a molligh megiran

el ectronic co nent according ta the . pres i.nvention, f er abl a pot
bl ook for i T BBAitRgeal G TR rese P AL G SRerTPRISBRGEEN Y Fe FRERoEbShr af od
froma si desuPl%%hathEoﬁlfon%eﬁ:gllﬁjsel‘t@& ﬁﬁ@ﬁﬁtdaﬁgy Bﬁ& P&E‘x‘i‘ﬁgﬁy}e‘éﬁﬂn}{ with the nold

surface in the resin-seal ding step. The lten resin material is
injecl@d f rlcemn-zealterdqrd)bodylandlthet iubsm@huttdnelose dmtpm$nr1th each ofhet teeberol d i nto
the cavity in the clanping ste In the method of sj. n-seal - nol di ng an

el ectronic ‘Btﬁgffé‘?peﬁ{‘g%&s@r%ﬁ @O{d(’idtsHEWaEFr@%mnﬁ 5?‘\% ?%?f,tﬁ?)r eferably, in the

e oo Al AR AR ASEPAPE S8 e RIS, (e
I n the met hadstedter eShamekdaurfagd ekcast fanthe lcevty gottion hgyefdiehipeasiglsudiang t o t he
step for positioning the substrate, and the clamping pressure is uniformly applied to a
15 main surface of the substrate joined with the mold surface except for the cavity portion.
In the method of resin-seal-molding an electronic component according to the
present invention, preferably, a pot block for injecting the molten resin material is joined
with and separated from a side position of a mold intersecting perpendicularly with the
mold surface in the resin-seal-molding step. The molten resin matenial is injected from
20 the pot block through the side position of the mold into the cavity in the clamping step.
In the method of resin-seal-molding an electronic component according to the
present invention, preferably, in the before-resin-seal-molding substrate supplying step, a
single before-resin-seal-molding substrate is supplied between the mold surfaces.
In the method of resin-seal-molding an electronic component according to the
25 present invention, preferably, in the before-resin-seal-molding substrate supplying step,
an end face of the before-resin-seal-molding substrate and a side position of the mold are
positioned on an identical plane.

In the method of resin-seal-molding an electronic component according to the



25 present invention, preferably, in the before-resin-seal-nolding substrate
supplying step, an end face of the before-resin-seal-nolding substrate and
a side position of the nold are positioned on an identical plane. In the
nmet hod of resin-seal-nolding an el ectronic conponent according to the -6
present invention, preferably, a plurality of units of nold structure units,
each supplied wth the single before-resin-seal-nolding substrate between
respective nold surfaces, are arranged as stacked, and the cl anping
pressure is sinultaneously applied to each of the nold structure units
arranged as stacked. 5 The nethod of resin-seal-nolding an electronic
conmponent according to the present invention preferably further includes a
rel ease fi |FessOpipVEtion. rretepably, adiiyplityjodyniss ofrepld stracturg wnitsoeagh sppRiisd one of

the nol d surfages, l.oyi_n h hod .of resjn-seal -l di an. el ectronic
conponent avglglgﬁl isﬁlél%r?egor H%S%b'_%eeai'ggﬁélfl%\S/lébﬁ{rfltc?re?,e{‘?“ftenirSSpﬁgfver{%@g5_% a?cfs’t 0 use an
appar at us g afr@fied-as SiatkadDhil 1hg cBithpiddIpressard i Siultaf@iRE P Phedotdaciof
conplicatedly structured nolds such as a conventional apparatus. Therefore,

t he oper abith¢ mpldstrugbrrk anity arranged asistacksdar at us can be inproved. As a

result, practic a ication of the. apparatus.is facilitated. Agcording to
the present inve qrggtgloggéqeﬁlnfqeglgﬁ&ﬁgﬁg@&qiqmo% CPH‘QOE%&?Q&&‘@g QHface can
efficiently, j i : iation
Tn the 15 {hen e gHioN pAeRb R AR k) ek 1 SApoIThk 3p X R * ot "o
el ectroni c releasefiimantat Ehsthing lof theahbldysuefackshi gh reliability can be nol ded.

According to the_present inventiagn, the nold surface other than the cavity
portion for resiFnRIE¥ING tha Methgd o& resyrspalymplding an elgctioricrompPRAGH A5GOTdINgnpi ng

pressure cajyy,b Ereg%h? %%gtrlc;n? 1té£§ot€mﬁé?§sts£r§ttg S (i)g,ra n§| fic))? E’éﬂn\lﬁagfsﬁroyﬁ%{&n this

nol d surface 1s"'no ovi a’recesse or n suc

porti bl andelectiodii donpdhént path 4 Odmplitatedlycsprerinéd MOkl sildh 44 aSdonveitionel.
Therefore, the aforenenti oned conventional adverse effect can efficiently
and surel y #pagsiusy edhegforadthe pperpbilityrprswerkabibty pif ap appRsatius casbompreedpr esent

| nventi on hﬁ? a ?esﬁf-t,nﬂ%&ical application of the apparatus is facilitated.

According to the present invention, resin flash formation on the substrate surface

can efficiently and surely be prevented without being affected by the variation in the
15 thicknesses of substrates. Thus, a resin-seal-molded product of an electronic
component of high quality and high reliability can be molded.

According to the present invention, the mold surface other than the cavity
portion for resin-seal-molding is formed in a flat shape, whereby clamping pressure can
be applied to the substrate surface uniformly. Further, this mold surface is not

20 provided with a recessed portion such as a pot portion and a resin path portion in a
conventional mold structure. Therefore, the aforementioned conventional adverse
effect can efficiently and surely be prevented.

As the resin-seal-molding apparatus of the present invention has a simple
structure, the shape of the overall apparatus can be made small, and the maintenance

25 works of the mold can be carried out easily. Further, the waste resin amount can be
suppressed to thereby contribute to resource saving.

The foregoing and other objects, features, aspects and advantages of the present

invention will become more apparent from the following detailed description of the
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structure, the shape of the overall apparatus can be nmade small, and the

mai nt enance 25 works of the nold can be carried out easily. Further, the
waste resin anount can be suppressed to thereby contribute to resource

savi ng. The foregoing and ot her objects, features, aspects and advant ages of
the present invention will becone nore apparent fromthe follow ng detail ed
description of the -7 present invention when taken in conjunction wth the
acconpanyi ng drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a
partially cutaway vertical cross-sectional front view showi ng the overview
of a resin-seal -nolding apparatus for inplenenting a nmethod of 5

resi n-seal -nol di ng an el ectroni.c conponent, according to the present

i nventi on. IEFYENt BVERiIOR When takan i copiuniiop Withdhe $FOMP2aHBREIAYIBES y showi ng
subst anti al ' iﬂﬁkqhﬁﬁi ortion in the resin-seal -nol ding
appar at us f%ﬁgﬁgpﬁ§¢§£?gﬁﬁg@Fifghpartia prcutamay vertical cross-sectional

front view of theg. IB perti€iglcutawagivegicaldrbssodecicial GsnovicvRBowiaghkthyg. 2, bei ng
a cross-sectional viewalong 10 line 1 1-111 in Fig. 2, show ng a nol d-open
state t her edfervigi@f a resimsnal moldinganprrases for inpleneniingaanethad af ng subst r at es

and a gesi BB el AlunE o cdeb e AaRRLGRLL L SHLOBY LT Bolnigr o5~ secti onal

front view™o resPn-seal -no P ponding to Fig. 3,

showi ng a cl anpiFg. Bisal garlidlg cathvay Pl e beethatibalsh6Widghabstagiaparebes i al i s
supplied inside a pot. 15 Figs. 5-7 are explanatory views show ng one

exanpl e of &sippesl-meldngmpgrtzon ihélieoresinrsedimeldinglapparhiis iyFigubst rate to a
prescribed positi.on, on a d surface. Figs. 8-10 are explanatory views
showi ng anot her %ﬁ&ﬁ!@%@é@%@ys@ﬂcﬂaﬁﬁgf S&C“%‘?ﬂﬁ&‘-%é@i"ﬁ-‘ eal - nol di ng
substrate tfz:_sia-slamﬁ&aing?@nwﬁd&ﬁee%ﬁbrﬂmg%rﬁ?é.Cﬁ, Beihf @CFossisk&iondvidw aﬁ«mgartl ally
cutaway vertical cross-sectional Tront view of the 20 resin-seal -nolding
porti d0 corliredpbibinigt2 skowing4, meliapengtate therad® and a jsopy statezifng and

transferring the resin material in the pot intqgQ a nold cavity. Fig. 12 is a
partial |y coRfergergsipiseal-malding subsinates apd 2 resvematensll di ng porti on

Fig. 4 is a partially cutaway vertical cross-sectional front view of the
resin-seal-molding portion corresponding to Fig. 3, showing a clamping state thereof
and a state in which the resin material is supplied inside a pot.

15 Figs. 5-7 are explanatory views showing one example of supply-setting a
before-resin-seal-molding substrate to a prescribed position on a mold surface.

Figs. 8-10 are explanatory views showing another example of supply-setting the
before-resin-seal-molding substrate to a prescribed position on a mold surface.

Fig. 11 is a partially cutaway vertical cross-sectional front view of the

20 resin-seal-molding portion corresponding to Fig. 4, showing a state of pressurizing and
transferring the resin material in the pot into a mold cavity.

Fig. 12 is a partially cutaway plan view of the resin-seal-molding portion
corresponding to Fig. 11, showing a state where a pot block is joined with the side
position of the mold.

25 Fig. 13 is a partially cutaway vertical cross-sectional front view of the
resin-seal-molding portion corresponding to Fig. 11, being a cross-sectional view along
line XIII-X11I in Fig. 2.

Fig. 14 is a partially cutaway vertical cross-sectional front view of the
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corresponding to Fig. 11, showing a state where a pot block is joined with
the side position of the nold. 25 Fig. 13 is a partially cutaway verti cal
cross-sectional front view of the resin-seal-nolding portion correspondi ng
to Fig. 11, being a cross-sectional viewalong line XIII-XIlI in Fig. 2.
Fig. 14 is a partially cutaway vertical cross-sectional front view of the
-8 resin-seal -nolding portion corresponding to Fig. 3, showng a state of
renoving the resin-seal-nolded substrate. Figs. 15-17 show a

resi n-seal - nol di ng apparatus according to a second enbodi nent of the
present invention, wherein Figs. 15 and 16 are partially cutaway 5

hori zontal pl.an_vi ew,.of a resin-seal-nmoldin ortion, and Fiqg.. 17 is a
par t iy Sl i BB e Britpraiae Fie P i et -eufind fee” 7 gs.
18 and 19 akgnRedlincidddysubsiamay horizontal plan views of a

resin-seal -nol di ng portion showing a third enbodi nent of the present

i nvention. Fig. Eigs. 1§17 shawta rasihyseadumaldiag apparstus atcofdiogto ¥ semandf a

resi n-seal - mgl di n rtion 10 show ng a four e di ment .of the present
nvent on. SRRSEHP BORe GRS R REPEAHD D) VN e Ferig cuavey
resin-seal 'Hﬂ?ﬂzgﬁtﬂgplﬁ{‘vi@%%?tarr%—gea@-mg%f%ntibﬂ,cdddqqg.: 178s a rg:a.rtia_lly cutaway

bef or e-resi n-seal - nol di ng- substrate-su ying step of supplying a
bef or e- r esifremns e shoiligwresinksetlkmolded avbistrgtean el ect roni ¢ conponent nount ed

t hereon 15 bet n | d rfaces provided to freely open_and close; a

cl anpi ng step \cl)\?ﬁg%ngﬁndigééqRﬁtl%l&é“%’fadq@ﬂmfgélég‘?{ﬂew gh%, inserting the

el ectroni c COARQIS 1e) - I |.= i and a
prescri bed s%rr%n |lcrlllgé]8%$§)|n(§ﬁ&?ﬁ%gtgﬁ%ﬁgﬁcﬁglen@\}?% 9&5‘?{%\%@@6@& ween t he
mol d surfaces, dig 2pphypanglly butalvag vatiadldroat pieessita fesia-seatinasiphing gopioassur e
fromthe nold surface to a main surface of the substrate; a 20

resi nl@eal -shomengragfourth gmppdiment efrthe Reesentamisniien.st ep, filling the cavity with

a nolten reﬁgggﬁ?f&ﬁz\g@k:l%%@ﬁéﬁﬁh@bbmw n material the electronic

conmponent an
A method of resin-seal-molding an electronic component includes: a

before-resin-seal-molding-substrate-supplying step of supplying a
before-resin-seal-molding substrate having an electronic component mounted thereon

15 between mold surfaces provided to freely open and close; a clamping step of, when
closing the mold surfaces to clamp, inserting the electronic component on the
before-resin-seal-molding substrate and a prescribed surrounding portion into a molding
cavity provided between the mold surfaces, and applying in this state a prescribed
clamping pressure from the mold surface to a main surface of the substrate; a

20 resin-seal-molding step of, after the clamping step, filling the cavity with a molten resin
material to seal by the molten resin material the electronic component and the prescribed
surrounding portion being inserted into the cavity, and to bring a resulting
resin-seal-molded body and the substrate into close contact with each other to be
integrated; and a resin-seal-molded-substrate-removing step of, after the

25 resin-seal-molding step, opening the mold surfaces to remove the resin-seal-molded
substrate. The mold surface except for the cavity portion has a flat shape without a
step for positioning the substrate, and the clamping pressure is uniformly applied to a

main surface of the substrate joined with the mold surface except for the cavity portion.
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surroundi ng portion being inserted into the cavity, and to bring a resulting
resi n-seal - nol ded body and the substrate into close contact with each ot her
to be integrated; and a resin-seal -nol ded-substrate-renoving step of, after
the 25 resin-seal -nolding step, opening the nold surfaces to renove the

resi n-seal -nol ded substrate. The nold surface except for the cavity portion
has a flat shape wthout a step for positioning the substrate, and the

cl anping pressure is unifornmy applied to a nain surface of the substrate
joined with the nold surface except for the cavity portion. -9 In an
apparatus for resin-seal-nolding an el ectroni c conponent of the present
enbodi nent, an ectroni

Gl ﬁ-‘ (‘fonponent1 m)lgnt ed on a .substratnﬁ %‘glﬁl nserted into
a nolding cavit pr&%’I& o eI 5] s R o] =T A3 eﬁt-rglélglc?%?%ﬁ 8 péf_fsgléttroni C
conponent . dhiodiRéd, anSdlédtRMRScoMPnEAtdAG hted®difa GlLRIM NQinBrRASHOE: hsldagP! | ed
fromthe nold surface to a surface 5 of the substrate. Further, in the

cl anpi ng steaviy pryvided|tp agnaléh forgasin-sgalwndiding anreletteonic esmponentit éFlieaholdt he
el ectroni ¢ cogponent, i nserted into the cavity,.i.s sealed,with the resin
ort o S RRERSTEC g B lmbiBe Prisdie (T apnltd, o TBe M Airiate L b TcE N

substrgte i§rh | ¥reSe : i r tLopi ng the
substrate. ?’fﬁugwﬁgte' agggl?%’t ﬁst B%g@ﬁ@g%ﬁéggk{m g%%%d%&rﬁ%ﬁ@r?c‘?ﬂ?ns&ggch
means capabhatedl; thepleetrenicicompbitnt ilemédinenmha icavityes seabddwoith tife resin

resin-seal -nol di hg_an el ectroni c conponent. Therefore, according to such an
appar at us fBpteFgs; E-%E %IE ﬁi{fa&%rf’@“@m% 188 CRVIHY ROTtiQN, ﬁ%b‘fh@g‘tth%wb@ﬁét%? esent

enbodi nent , : j : | L y e substrate
supplied be%u\tﬁlggns(ék ﬁ%gpin{g# éﬂép%r 1%0@%?@%8??%@0?310??1 ctgg%%g{rsn%l dT}sugsr’;ﬂgbce does
not have a gipamtissf thopickén® BmBOditieat RLln8és aatiemames dabsblé bKienpldnentiay awepl e it

is not 15 necessary to consider, as in the conventional manner, the
r el at £8nshi Horsareptiaredimethod pf tepinessal-meldinganlestyppia COMBARENL r ecess f or

yper the subst r MerBtREyEdidye R S abplls 1 b Ak dlink o lePERBE G

type, the substrates S. _ éd by
such vari at ¢gtipdn@nt dFitE& PRE&R SmBbdisieRs il /Bping bresQRE QMESe 4D Bhifori®y appl y

cl anping pressure to the substrate uniformy and efficiently. 20 Wen
perform ng toebe substrate-supplatidrbgtwéenabe mobf susfabest r Augberpfinee the hrfodd surfaceype,
does not have a step for positioning the substrate and the like, for example it is not
15 necessary to consider, as in the conventional manner, the relationship between the
thickness of the substrate and a recess for insert-setting the substrate.

Even with the substrates of the identical type, the substrates may vary in
thicknesses. Without being affected by such variation in thicknesses of substrates, it
becomes possible to apply clamping pressure to the substrate uniformly and efficiently.

20 When performing resin-seal-molding of each of substrates of a different type,
conventionally, it has been necessary to provide a recess for supply-setting or the like
corresponding to the thicknesses of each of the substrates. Substrates of the different
type vary in thicknesses, and thus involves the aforementioned problem. However,
according to the method of the present embodiment, the problem is solved as follows.

25 First, it becomes possible to apply clamping pressure uniformly and efficiently
also to each of the substrates of a different type. Thus, as described above, the

problem of variation in the thicknesses of substrates of one type can appropriately and

easily be solved. Further, when resin-seal-molding each of substrates of a different
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conventionally, it has been necessary to provide a recess for supply-setting
or the like corresponding to the thicknesses of each of the substrates.
Substrates of the different type vary in thicknesses, and thus involves the
af orenenti oned problem However, according to the nethod of the present
enbodi nent, the problemis solved as follows. 25 First, it becones possible
to apply clanping pressure uniformy and efficiently also to each of the
substrates of a different type. Thus, as descri bed above, the problem of
variation in the thicknesses of substrates of one type can appropriately and
easily be solved. Further, when resin-seal-nolding each of substrates of a

di ff 10 is. b h o] | f
ahd the varves (4R e RiREoTE Acias Sl 4 bps T Mg She WRBRITE  on both
appr opr i at hitlAssatShd dhaleMlPASRGn %ﬁ%}fp@éﬂ}gﬂté{% ahiE&dslly bé addtedsed mat i on on

the substrate surface can éefficiently and 'surely be prevented. Thus, a
resi n- seal - nol de@cq@rdmghz,tresﬁ flash fetmeatiancom the saspetesntfacs canefidighlyqodl i ty and

hi gh rellabll can od of r sin-seal -nol din n

el ectronic (516 B‘iﬁ’e'ﬁ?d %“ﬁr%?é‘r’i‘fseg]eﬂgﬁﬁ‘s (ftleCHIOB’(?IFOFEPP“? i© gcti ng
the nmogten g ﬁmmlﬁrﬂl ditbility&ah B hidi®@al - nol d| ng step is joined with and
separ at ed fr%?nha lS| de sf tll 5nt90a a nold intersecting perpendicularly with
t he nol d surface[n(tﬁ%t_mfeﬁmd)of resin-deal-mohiny angelattepic chimgonehttefihe pesent 10

material is injected fromthe pot blqck through the sjide position of the
mol d into t%b derawt %/P?t%qulfef%lnéﬁ?ﬁ%gieé?@ﬁn resin materighigdpatasie-seglmolding

rest - seal - gl i NELAELEAN & FOTRAEYostihn bPE RIERERecrREbOd ment . & pot

bl ock for |njec en resin 0|ne and separated

froma si depdﬂpaidtd,lﬁﬂy@iﬁthtthenmlﬂ shrfaaé arlse&é) 1ﬁghdoaarap1ﬂglstbpl arhy mwlteh rdsthe ol d
15 surface (PL face) in the cla Eﬁﬁ% . (k0|n|ng an end portion of the
nol d 1@ce vm%qqualtlﬁéuq@&l framp he pot vgh th@§l pesitien io& thejmold fietoghs bl ock i s
directly inje t he cavi ty Thus, the apparatus of the present

enbodi ment %ﬁ§¥§htggéggﬁgﬁ@3hs capabl e of i npl enenting the aforenmenti oned

net hod of resin-madé appakdidr 2L QR oRIMEan SETRAEmponent of the present
embodiment, a pot block for injecting the molten resin material is joined with and
separated from a side position of the mold intersecting perpendicularly with the mold

15 surface (PL face) in the clamping step. By joining an end portion of the mold face with
the pot block, the molten resin material in the pot block is directly injected into the
cavity. Thus, the apparatus of the present embodiment includes each means capable of
implementing the aforementioned method of resin-seal-molding an electronic
component.

20 Therefore, according to the method and apparatus of the present embodiment,
the overall configuration of the mold can be simplified. Additionally, resin residue that
is produced because of the movement of the plunger sliding inside the pot in the
resin-seal-molding step can easily be processed. Further, the pot is not incorporated
inside the mold. Thus, problems such as impairment in the sliding function can be

25 obviated, which is otherwise invited due to the resin residue scattering and adhering to
the slide mechanisms.  Still further, the cured resin used in the resin-seal-molding step
is thoroughly removed from the mold surface with the substrate in the

resin-seal-molded-substrate-removing step. Therefore, it is not necessary to perform a
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20 Therefore, according to the nmethod and apparatus of the present

enbodi nent, ‘'the overall configuration of the nold can be sinplified.
Additionally, resin residue that 1is produced because of the novenent of the
pl unger sliding inside the pot in the resin-seal-nolding step can easily be
processed. Further, the pot is not incorporated inside the nold. Thus,

probl enms such as inpairnment in the sliding function can be 25 obvi at ed,
which is otherwise invited due to the resin residue scattering and adhering
to the slide nechanisns. Still further, the cured resin used in the
resin-seal-nolding step is thoroughly renmoved fron1the nDId surface W th
the substrate in

s not evestal GRoyBaid iR, SRl RS RE L GERE RGeSy op o,

Still furthBled téh@shsﬁfa@éialmﬁr@ydornﬁﬁiom NRd A& Ik iR dh?ecnf)h ¥®dy fremt he
substrate. Thus, by only noving the pot bBlock in the direction away from

the nold sﬁh@m&dwd@ pm;tanhéxerresdmwred uesgdandgbe potagad eamhy andtauttamaticallyi | y and
aut omati cal ly epar.at ed is noted that .the un e red resin
ol eased wHASRHECy bRis BT Hia SRS Bred i S e SEDA R U B ¢ ho
substrate ifforh B MEMsufiklelib %arﬁt@d’frﬁﬁ thO§ublsiritg in thé%%&?tr &Httr@ fep BPIhe@REY the
nol d structure can be si e processing of the substrate end
surface, the resAazboedmgiy;rrmd onlysheimiohd sthetyre taraedsimplifiedptid sockssisgiof thiees i n

t he resin-seal - nol dj ng morks can be carried_ out efficien and surely
Furt her, ass"SﬁE?‘te Coithg 1l %P@lsquer&arﬁmem@e prgri%tthq% ﬁé%rgﬁcsswe wast ed

can be redwﬁsgw g | 98kks +oh E)gcirﬁéd)% feg%agr{wfgqug&%hb n‘iﬁ?‘ﬂo% ag;h gt he

bef ore-resin- sea substrate supp

resi n- seal -amduht agthamesehﬁbmemresmﬁmmmmnb befwattaé ciax Bsesdlicealyboutrib®tivn, a
single before-resin-seal-nolding substrate is supplied bet ween the nol d
surfatls. It r@mr@ﬁp‘dn&@mbﬁmder esin-seal -nol ding an el ectroni c conponent of

(S PLESTL A2 TRy RoROUAPE 4 R R RLD SRR 2L, S
nmeans capabﬂeﬁngéaulﬁmhﬁgaﬂ kleB@ohib @oMBoRaE ofhe prQShENHRAI MR Ldifgle an
el ectroni c conponent of the present enbodi nent. Therefore, according to the
met hod of shefdreapsientabaioiding subistretedy supplied bé¢tapen the mold surfaces.
In the apparatus for resin-seal-molding an electronic component of the present
15 embodiment, a portion for supplying a single substrate is provided to the mold face (PL
face). Thus, the apparatus includes each means capable of implementing the method of
resin-seal-molding an electronic component of the present embodiment.
Therefore, according to the method of such an embodiment, the overall shape of
the mold and the apparatus using the same can be made smaller, as compared with a
20 conventional method wherein a plurality of before-resin-seal-molding substrates are
simultaneously supply-set between the identical mold surfaces.
When a plurality of substrates are simultaneously supply-set between the
identical mold surfaces, as described above, the substrates may vary in thicknesses. In
this case also, clamping pressure may be applied to each of the substrates so as to
25 prevent resin flash formation on each substrate. Here, an adverse effect of damaging
semiconductor elements and interconnections on each substrate is invited if clamping

pressure is excessive. Conversely, if the clamping pressure is not enough, an adverse

effect of failing to uniformly and surely prevent resin flash formation on each substrate is
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the nold and the apparatus using the sane can be nmade snaller, as conpared
with a 20 conventional nethod wherein a plurality of

bef ore-resin-seal -nol di ng substrates are sinultaneously supply-set between
the identical nold surfaces. Wien a plurality of substrates are

si mul t aneously supply-set between the identical nold surfaces, as described
above, the substrates may vary in thicknesses. In this case al so, clanping
pressure nay be applied to each of the substrates so as to 25 prevent resin
flash formati on on each substrate. Here, an adverse effect of damaging

sem conductor el enments and interconnections on each substrate is invited if
clanping pressure is excessive. Conversely, if the clanping pressure is not
enough, an BWd se  effect of failing to uniformy and surely prevent resin

flash f ti t: ' [ V] : , I f
Gingle bef or o-r co ARl A, i A elchetole reach Bl ARl e PR ol o”

surfaces, ewtwestths nidiesisfidsd, eadrewhamthy substrufes Ohmyas dtcknesves, amvrlvege ef f ect
due to the variation in thicknesses does not occur, as conpared to the case
where 5 a piifschaug o the vasiation imthickngsses degs BPt @efub s \weBIRateER A0 sl GRse MheSces.

Accor dgngl y, plﬁ?alliﬁ_?(?rii) ﬁ?lgstrag&g%gé%pj)zl%.% L&%e\é\ﬁ)gllésmcﬁa sﬁ@%egl aKPéo@@i]ngl'ry? eze%giﬁré to the

bef ore-resi nfsea In can be carried out easi

bef or e- r esi ands@akttiig virkgoBSHb Slafmpir e Rie)th Tk 5dfeR-refinisbA-mEHng Qubstrate
resin-seal -nol ding an el ectroni ¢ conponent of the present enbodi nent, an end

face of 10canthe cgwriedraat eastlyn- seal - nol di ng substrate and side position of the

nol d are positiopne an .identical plane. The a r at for

ost neseal ol di P08 FRrERs R R E B GHER L PP C et e TSR rent i s
provi ded w fefinfeaBhiain S elcefromidRBYbAG: 8f (e pPésent @RodiRaR! ad@Hddtatdof
substrate for positioning an end face of the before-resin-seal-nolding
subst 1@t e athd bsfodle rebt-walinbiding substrate ambside positaom ofdbe motdhdre positienaghem
supplying a before:resin-seal -nolding substrate wherein an electronic
conponent ntiIERFaLRa%he substrate is inserted into the nolding cavity.

Thus, the appar ays R dheroPt &5EMh1-RBRAY FBMctioRR! MR RERACT HBRHRSent

embodiment is provided with a mechanism for supplying a before-resin-seal-molding
substrate for positioning an end face of the before-resin-seal-molding substrate and side

15 position of the mold on an identical plane when supplying a before-resin-seal-molding
substrate wherein an electronic component mounted on the substrate is inserted into the
molding cavity. Thus, the apparatus of the present embodiment includes each means
capable of implementing the method of resin-seal-molding an electronic component of
the present embodiment.

20 Thus, according to such a method of the present embodiment, no gap is formed
between the end face of the before-resin-seal-molding substrate and the side position of
the mold, and therefore an adverse effect can be prevented, such as a molten resin
material entering into the gap in the resin-seal-molding step and remaining therein,
resulting in formation of cured resin in such a gap. Further, an adverse effect can

25 efficiently and surely be prevented, such as part of the molten resin material flowing
from the gap onto the bottom surface of the substrate and resulting in formation of a
resin flash on a substrate surface.

In the method of resin-seal-molding an electronic component of the present
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capabl e of inplenenting the nethod of resin-seal-nolding an el ectronic
conponent of the present enbodi nent. 20 Thus, according to such a nethod of
the present enbodinment, no gap is forned between the end face of the

bef ore-resin-seal -nol di ng substrate and the side position of the nold, and
therefore an adverse effect can be prevented, such as a nolten resin
material entering into the gap in the resin-seal-nolding step and renai ni ng
therein, resulting in formation of cured resin in such a gap. Further, an
adverse effect can 25 efficiently and surely be prevented, such as part of
the nolten resin material flowng fromthe gap onto the bottom surface of

t he substrat nd resulting in.formatjon of a.resin flash on a substrate
surf ace, | rPRIRBITRR AORIUFRTSFofets gﬁalpi%mf%u% EFDSHPRAVIEDHPBBENt of the
present - € )| 'aﬁrgﬂ)t]_ : I f i t its,
each suppl ib(]aegor\?\n?t gém ng(?néga S@é#%tr%ge%%eﬁﬁ?%ggf‘%n%mg%&ggbag%j%lﬁ,ﬁ% ggt51 ween
respecti ve staxkdd, sultdretyabe clampingrpressgreds simultsieaabigdpplisies elgh dfliee alohihpi ng
pressure is sinultaneously applied to each of the nold structure units
arranged asSUUCHERWRYLS asTangeq asestagkBar at us for resin-seal - nol ding an el ectronic

conponent of th gﬁ{;} 'H[T&_ ni- . i, fY: 0 | f tructure
units Tl@eac h s upgﬁ“%‘g taﬁus:fgg?%zg e g1é)fd 5@@5{ %éélt%(%{"sce%%f)@i (ﬁéh S qu[n? ate
bet ween r esghidinvent rpidradityr dfamirs of Mokl afucairg afits sachssupplicddwvitind gingley t he

cl anpi ng pressure is sinultaneously applied to each of the nold structure
uni ts arr amRfEredgesinsepdmalding pubstraterhstagepdpspectivesnold ferfanes s arangsé @k ment 10

i ncl udes e a a le _of inplenenting the nethod. of nesin-s - nol di ng
o o ect r oI s ARNRL i Bing R Nt R AP £F e B8R 4o o
such a net haghichire b RFMEENAs RAERed] MERs, tHehPparafuld & tHeSpreht shifoA@B@r at us in
the stack arrangenent direction is increased in size corresponding to the
si ze b9 t hengndesaath mearfs aapatde of imphenoanging thetmethod bEresinrsaalgaoldimng agt acked. |1t

is noted 15 .that.the clanpi ressur plied to each of the plurality of
substrates "rl§°t’?ﬁ}t9§t°§?ﬂ°|“§?tl%f?}9et és@éF@g‘é@g‘F%t required for a single

substrate. Therefore, according to such a method of the present embodiment, the structure
of the apparatus in the stack arrangement direction is increased in size corresponding to
the size of the plurality of mold structure units to be arranged as stacked. It is noted
15 that the clamping pressure applied to each of the plurality of substrates is substantially
the same as that required for a single substrate.

Accordingly, there is no necessity of increasing the size of the mold and
apparatus corresponding to the number of substrate being supply-set, or necessity of
setting high clamping pressure, as in the conventional mold structure wherein a plurality

20 of before resin-seal-molding substrates are supply-set between mold surfaces of the
identical mold structure unit. It is not necessary to set the clamping pressure to be
gradually high corresponding to an increase in the number of the plurality of mold
structure units. Therefore, the overall shape of the mold and the resin-seal-molding
apparatus can be made smaller, as compared to the conventional mold structure.

25 Further, electronic components in each substrate can simultaneously be
resin-seal-molded under the identical molding condition.  As a result, uniform products
of high quality and high reliability can be manufactured highly efficiently.

The method of resin-seal-molding an electronic component of the present
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Accordingly, there is no necessity of increasing the size of the nold and
appar atus correspondi ng to the nunber of substrate being supply-set, or
necessity of setting high clanping pressure, as in the conventional nold
structure wherein a plurality 20 of before resin-seal-nolding substrates are
suppl y-set between nold surfaces of the identical nold structure unit. It
i's not necessary to set the clanping pressure to be gradually high
corresponding to an increase in the nunber of the plurality of nold
structure units. Therefore, the overall shape of the nold and the
resin-seal -nol ding apparatus can be nmade smaller, as conpared to the

conventi onal | d ructure., 25 Further, electronic components iR each
substrat o oG R fefier areishe A wubhiieRn’ whaERemR At it o

mol di ng  congliidasOshe AhémbRISHheesYPL ERlein products  of high quality and high
reliability can be manufactured highly efficiently. The nethod of

r esi n- seal - nol diIngnappahis fororsio-seampadiegtin efectrbréc porepaent of thd peesontdi nent

further inclydes a release_filmsupplying step of supplying.a release film
to at | easmiSMEGH 3 KEAR %laple/@ségecewsmé@éppplmg&ﬁelé@ﬁ%ﬂamsatﬁ’@ﬁt

resi n-seal - ml g el Lent, a

rel eas% fi Idnaesdgpt)p y?@gsgl-nfgc éﬁ?g%e?fé@gﬂgp'yﬁfr%g’gﬁ? g‘?p:azés‘tgg ?t;ﬁ@lg??%eg'? |l east 5
one of the embodirment irahgies é4h Heane}apablefinpld@entingttis afordigendipped aietimdof t he
present enbodi nent includes each means capable of inplenenting the

af orenent i cﬁféﬁ“@r’éfwldlﬂg ap gleFtFONiGEAMPANERt ng an el ectr oni ¢ conponent .
Therefore, accor ol dalBEGHELIE lind 5 L BRSO ARBRHIIERY a kst 1] a5

film closely contactin in a bei'ng placed

under t ensidoselylédntudtieg iteinall fave|(PE fadel i Dsta@tbeingdlackdunded témloh, sur f ace (PL
face) can surely be prevented. As a result, a resin-seal-nolded product can
nore 89 fi ciadhesion ahmoleisieip materiabiosthe arpld puface (Ple fas) ernfsuraly bppravaetey.. | n

N T A S N
show a resiie $RAd fRB (PRI RZeppparatus of a first embodi ment of the
In the following, a resin-seal-molding apparatus of the embodiments of the
present invention will be described referring to the drawings.

15 Figs. 1-14 show a resin-seal-molding apparatus of a first embodiment of the
present invention. Fig. 1 schematically shows a configuration of a resin-seal-molding
apparatus for implementing the resin-seal-molding method, and Figs. 2-14 schematically
show substantial part of a resin-seal-molding portion in the resin-seal-molding
apparatus.

20 Figs. 15-20 show a resin-seal-molding apparatus of another embodiment of the
present invention.

First Embodiment
Fig. 1 schematically shows an overall configuration of a resin-seal-molding
apparatus.

25 The resin-seal-molding apparatus includes a resin-seal-molding portion 100 for
resin-seal-molding an electronic component on a substrate, a substrate supply-remove
mechanism 200 for carry-supplying the before-resin-seal-molding substrate to a

prescribed position, which will be described later, of the resin-seal-molding portion and

-15-



present invention. Fig. 1 schematically shows a configuration of a

resi n-seal -nol di ng apparatus for inplenenting the resin-seal -nol ding

nmet hod, and Figs. 2-14 schematically show substantial part of a
resin-seal -nol ding portion in the resin-seal -nol ding apparatus. 20 Figs.
15-20 show a resin-seal -nol di ng apparatus of another enbodi nent of the
present invention. First Enbodinent Fig. 1 schematically shows an overal
configuration of a resin-seal-nolding apparatus. 25 The resin-seal -nol di ng
apparatus includes a resin-seal-nolding portion 100 for resin-seal-nolding
an el ectronic conponent on a substrate a substrate supply-renove nechani sm

200 for car t he befor.e- r nol di ubstrat

prescri bed (SEBIE ritelH gt AHE b RE R e g gt bRy

resi n- seal -poplieh, ngd a@ésm ﬁﬂteﬂﬁld;arryjsﬁ{)%lgr%ecﬁzﬁm B@@f(ﬁ%ﬂ:ﬁ%ﬁﬁmyﬂg thdWRsin
resi n-seal -nol ded substrate out of e resin-seal - ding portion, and a

resin mat ermaterigde ppresappadypositionawhichmaldbe d@prlb@ﬂrlmr sprlpﬂ sasmgsealhmoludc;@ n
material to a. g{gescrl bed position, which will be described |ater, of the
resi n- seal -HBH ng portion. 5 Resin seal - nol di ng portion 100 includes a

mol d 140 for respaiseal-moRith dﬁ&léﬁ‘lo@ln%fhhésoilhx%lcppfmﬁ'ﬂ?&ln-séal IRl dngpen- cl ose
mechani sm 120 for opening an | amping the nold press frame mechani sm

130 for appélsyqtmglcmoemnem,edmlchmmﬂgoqemhammtl@O ﬁulcq)emhg@nd nlampgigahe where
mold 110 is cl.anped, .a pot bl ock 1{% .1s for, su %lng aresin material
and that | A ARGSYEHEE MeSAMSY! Hrkr H‘n&PFeéE“ cf@aae ngipresRIremakli sm 150
10 capabl e pf respect
to o fo post 1 A2 SR fnBRmaly 360 1S dnba, Mol AbDESs e R BAABRahel bl o7

mol d face (mhtefidcany tiodt isavtangddlBesidelvhdld llawndmieuﬁﬁﬁ;a&tdriveasdchmﬁnsm of nold
structure unit. The draw ng shows an exanple of a conflguratlon in which two
cets 0 nol Rpakle g caiag pel block Ahtaaisinet and sepagRediwith respestdp gids posiiol a

second mol dy (bl 2 e HEmal tﬁﬂ%grsg&s E&%%Jl(cﬁallirﬂl &/Rﬁ'\a\ﬁ%l& fa%gl(PL face) of mold 110.

Mold 110 includes at least one set of mold structure unit. The drawing shows
an example of a configuration in which two sets of mold structure units each constituted
of a first mold 111 and a second mold 112 are arranged as stacked in the vertical

15 direction.

To the mold surface, that is, the mold face (PL face), of first mold 111, as shown
in Figs. 5-7, a supply-set surface 113 for supplying substrate 400 is provided.
Supply-set surface 113 implements a portion for supplying a single substrate for
supply-setting one substrate 400 having an electronic component (not shown) mounted

20 thereon. That is, to supply-set surface 113 for supplying and setting substrate 400 in
the aforementioned one set of mold structure unit, only one substrate 400 is supplied
and set. Further, to supply-set surface 113 for supplying substrate 400, a step or the
like for positioning the substrate is not provided, which has been provided as a recessed
shape in a conventional mold surface. Accordingly, supply-set surface 113 for

25 supplying and setting the substrate is formed in a flat shape. To the mold surface of
second mold 112 arranged opposite to supply-set surface 113 of first mold 111, a
resin-molding cavity 114 is provided.

Reference number 115 in Figs. 5-7 denotes a transfer path for a molten resin
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15 direction. To the nold surface, that is, the nold face (PL face), of
first mold 111, as showmn in Figs. 5-7, a supply-set surface 113 for

suppl ying substrate 400 is provided. Supply-set surface 113 inplenents a
portion for supplying a single substrate for supply-setting one substrate
400 having an el ectroni c conponent (not shown) mounted 20 thereon. That is,
to supply-set surface 113 for supplying and setting substrate 400 in the

af orenenti oned one set of nold structure unit, only one substrate 400 is
supplied and set. Further, to supply-set surface 113 for supplying
substrate 400, a step or the |like for positioning the substrate is not

provi ded, which has been provyided as a recessed ,ﬁhape in a conventional
mol d surf ad@@te’lﬁlcoﬁﬂ?ﬁ_ fher \éﬁgfgﬂm‘%‘gtto COprRUGRte WHh CaYityold 4g ?E}Ierﬁj &nd
setting th?nﬁ‘!f?é&éf% fortudd {OLIRuAiBa® vfill AlaRRn 1185 B{“Ele'HPAé&’ graipaCe Of
second nold 112 arranged opposite to supply-set surface 113 of first nold

111, a redaee)nolding cavity 114 is provided. Reference nunber 115 in Figs.
5-7 denotes a transfer path for a nolten resin_  -16 _pmaterial. One end

thereof is fornetFieigneoimher ¢ 4 dengtesn pesitianngipia prayifedat e peesetibrek  end
therecd 1S JfiBRdaihe &Q%ePgﬁl%gb#att@§@'§>g1@s£9fﬁtc'eqli'B)rllcé‘fQ%StorLoltdqel.l.ml d Tace

(PL face). rence n eno a positroni in provided at

prescri bed Similpdysiréfe@AcOfuhbe? 1M ldenstes 4 peholsfebaéd ateacs peation @tecond f ace
113) of first nold 111. Simlarly, reference nunber 117 denotes a pin hole

forned at caeld I389Ppesits tosacherasitipningdliel 1 16.2 Ryspiesingein dleandpipdeletildni ng pin

116. Positi@ni i 16 d pin hol 7 h ] f f
suppl y- set 1Y Berksrot o ARenblar st rei e bR R st E S OIPBE ek bed.
posi tion onoSUReIckBEEpSHRIN Mt &B5trak kbR sk karfack( 18peci fical Iy, when

suppléisetting substrate 400 to substrate supply-set surface 113, substrate
400 cHh ef fi ci enSpegifisaily, swher sypphe setimpsubstiate 406 tp substratelsepplpesi wirface on

SUSCrate op e bRt ha e SrE T oS Ih R R LS, e
perform ng GharRé Sehp2&t Surface 113 if a positioning hole 401 provided to substrate 400 and
positioning pin 116 are engaged with each other. Further, performing clamping where
two molds (111, 112) are closed in this state, each positioning pin 116 of first mold 111

15 is fitted into each pin hole 117 of second mold 112. Thus, as shown in Fig. 6, substrate
400 is surely supply-set to substrate supply-set surface 113.

Figs. 8-10 show another example of means for supply-setting
before-resin-seal-molding substrate 400 to a prescribed position on substrate supply-set
surface 113.

20 Positioning pin 116 provided to substrate supply-set surface 113 is elastically
supported by an elastic member 116a, and its tip (upper end) shaft portion 116b is
provided so that it projects from substrate supply-set surface 113. Tip shaft portion
116b is formed to be mated with a positioning hole 401a of substrate 400. Further, a
tip of tip shaft portion 116b is provided with an engagement shaft portion 116¢ for

25 positioning, which is formed as a shaft portion narrower than tip shaft portion 116b.

When supply-setting substrate 400 to substrate supply-set surface 113, end
portion 400a of substrate 400 mated with tip shaft portion 116b through positioning

hole 401a projects externally from side position 110a of mold 110, as shown in Fig. 9.
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two nolds (111, 112) are closed in this state, each positioning pin 116 of
first nmold 111 15 is fitted into each pin hole 117 of second nold 112. Thus,
as shown in Fig. 6, substrate 400 is surely supply-set to substrate

suppl y-set surface 113. Figs. 8-10 show anot her exanpl e of neans for

suppl y-setting before-resin-seal-nolding substrate 400 to a prescribed
position on substrate supply-set surface 113. 20 Positioning pin 116

provi ded to substrate supply-set surface 113 is elastically supported by an
el astic nenber 116a, and its tip (upper end) shaft portion 11 6b is

provided so that it projects fromsubstrate supply-set surface 113. Tip

shaft porti 16b is formed. to mat.ed with sitionin l.e 401a of
substrate 4 "BThe%u‘?l? nec_?a,mpéng lrlsf)m(?%éjﬁi lpangl'?gﬂn_dp%?la ilg ’Sfi%rbdq?gl%plﬁgvlf ded with an
engagenent ighafdd tBQrﬁds@iBnlaotll@ﬁcﬁiﬁ’%fanIaﬁhﬁb%é bOStidIYse g\.ﬁ%. | $1&Qrmed as a
shaft portion narrower than tip shaft portion 116b. en supply-setting
substrat e 49Biticping s i tGiseressgpbythsanold fact fwbich isThe bodomporiadecyf sé@fd of

substrate 400 ed.wth tip.shaft portjon 116b through positj.onin hol e
201a proj echeldchier THF ATFwiIPGSHOYSAD SxALPle teTa 3 BresIRe RBTaINsarEed 1910 &flisun i 1

Fig. 9 -17 éﬁﬁ$gﬁ- i -géég 112,
second5 nol ded%ié&??rthleo fgé to ée‘géis?{?fgﬁ J())gt;itl re cﬁ?ggﬁ?ﬁ%g%{g{ﬁagi ng

posi ti on (spmtibn dl6@bherebfisenatedywith positioming hola 40 L60f the putstrated By thihgatepl d
face (which is the bottom surface of second nold 112, The draw ng shows an
exanpl e wheP%Ccausing PetlagK hFthiq be jpingd w lqerﬂ%ltlanéil%O%meﬁaa\é%&%n%ﬂ%gage
shaft porti : Lk ANI i b: g £ ion 116¢c
t hereof is ?gabtae %{l{g%&(}%ﬁ%ﬁ?é}é&h@&g@%@ %&#lgé%snu%ge??’j{ag&lgpﬁggﬁes st at e,

by causi ng goita dfithesubitddte ismired wathragagsd shhft poARnPASE bF the pbiBianiag pid! ds 110,
end portion 400a of the substrate is pressed by pot bl ock 140 (see Fig. 9).
Her e, 180si t Aesfirdigehiopet blapiil 49 psgssestbe sntirstsubatratd 440tatstide itiover abgiage shaf t

Port Lon 1. B RERE3HS. °WePoR-Regh RTRAGPRY 3 Bl bR 0553
More speci f 4Gml dfsubdtfatd BO0ES pSsiRStddainahé fHangl piRAAd a£ide PRitidnOID0a 4R e Of
substrate 400 is positioned on the identical plane as side position 100a of
t he mold. Thereafter, second mold 112 is lowered to the full clamping position (see Fig.
10) to achieve full clamping.
15 Thus, by pot block 140 pressing substrate end portion 400a, substrate end
portion 400a and side position 110a of the mold are fully positioned on an identical
plane.
Thus, according to such apparatus of the present embodiment, no gap is formed
between the end face of the before-resin-seal-molding substrate and the side position of
20 the mold, and therefore in the resin-seal-molding step such an adverse effect can be
prevented that a molten resin material enters into the gap and results in molding of cured
resin in such a gap.  Further, such an adverse effect can efficiently and surely be
prevented that part of the molten resin material in the gap flows onto the bottom surface
of the substrate and results in formation of resin flash on the substrate surface.
25 At cavity 114 of second mold 112, transfer path 115 for the molten resin
material is formed. If an air vent (not shown) communicating with cavity 114 is

formed at a position opposite to transfer path 115 of cavity 114, when injecting the

molten resin material into cavity 114 which will be described later, residual air in cavity
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nol d. Thereafter, second nold 112 is lowered to the full clanping position
(see Fig. 10) to achieve full clanping. 15 Thus, by pot bl ock 140 pressing
substrate end portion 400a, substrate end portion 400a and side position
110a of the nold are fully positioned on an identical plane. Thus,
according to such apparatus of the present enbodi nent, no gap is forned
between the end face of the before-resin-seal-nolding substrate and the side
position of 20 the nold, and therefore in the resin-seal-nolding step such
an adverse effect can be prevented that a nolten resin material enters into
the gap and results in nolding of cured resin in such a gap. Further, such
an adverse effect can efficiently and surely be prevented that rt of the
mol ten resi H4iBPEHINGLY sYaceated (pthe oPtsis thrqugh Hecaity st B RSHAD ofhe ¢ he
substrate i.niformation of resin flash on the substrate surface.
25 At cavi?§a¥%§%gb5§g%%%d nmold 112, transfer path 115 for the nolten resin

material is forneald dgenaiosainieckism (DOIs heskanisRIBMiIMuEAcbBgmOld-bpeningi ty 114
is formed at a position opposite to transfer path 115 of cavity 114, when
i nj ecting t¥elamping ehthe dwp setanf moldstructire unids(malds1 1 1W0) wrrpegedwdisistacked descri bed

tor ough ¢ neloupi QU AL g, | She boBRE SRR EHRE Nefn btieaofp o

open- cl ose WEthARRMSEntRded S @ nmechani sm for sinultaneous nol d- opening or
clanmping of the two sets of nold structure units (nolds 110) arranged as
stacked 5 (over|Bodi) 13inofithemplt epeneadlosgimesbanisim is proedelt with aginbowgeardd2exanpl e

where a rack-pi.nion chanismis . jncluded.. Bqdy 121 of the | d ,open-cl ose
mechan sm 1 EOHEY RERRHEA ke AP EEsh o Eson SV RLEAneIRR L GOA LR by o
nor mal / 1 evefasie g 808 {230 M4V thesRinB RN pikidR lze S @2Mhhd nRiVshgl PePer sl ek etfidftiRer ( 123,
124) meshing wth pinion'gear I22 and nmoving reversel’y to each other 10 in
the védti cah thé verttdl direymmddsainon the noonatmhd sevérse evtatiseof phiahigear BI2. pi ni on

gear 122, One rack gear 133 has (s |oer end portion fixed g graghi ne
at a lower position, and has its upper end portion meshed with pinion gear 122.  On the
other hand, the other rack gear 124 has its lower end portion meshed with pinion gear
122, and has its upper end portion fixed to a mold mounting block 125 arranged above.
15 One set of mold structure unit (mold 110) constituted of first mold 111 and
second mold 112 is provided to each of the upper surface and the lower surface of mold
open-close mechanism body 121.
In the mold structure unit provided to the upper surface position of mold
open-close mechanism body 121, first mold 111 thereof is fixed to the upper surface of
20 mold open-close mechanism body 121, while second mold 112 is fixed to the lower
surface of mold mounting block 125 arranged above. On the other hand, in the mold
structure unit provided to the lower surface position of mold open-close mechanism
body 121, second mold 112 thereof is fixed to the lower surface of mold open-close
mechanism body 121, while first mold 111 is fixed to the upper surface of mold
25 mounting block 126 provided to machine frame 101.
Therefore, according to such a configuration, by normally and reversely rotating
pinion gear 122, simultaneous mold-opening and clamping of first mold 111 and second

mold 112 in each of the two sets of mold structure units (molds 110) arranged as
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at a |lower position, and has its upper end portion neshed with pinion gear
122. On the other hand, the other rack gear 124 has its |ower end portion
meshed with pinion gear 122, and has its upper end portion fixed to a nold
nounting bl ock 125 arranged above. 15 One set of nold structure unit (nold
110) constituted of first nold 111 and second nold 112 is provided to each
of the upper surface and the | ower surface of nold open-close nechani sm
body 121. In the nold structure unit provided to the upper surface position
of mold open-close nechani sm body 121, first nold 111 thereof is fixed to
t he upper surface of 20 nold open-close nechani sm body 121, while second
nold 112 is fixed to the | ower surface .of nold nounting bl ock 125 arranged
above. On tﬁli%CkS‘?H’etﬁ"ePfﬁlﬁlﬁfﬂ q?rﬁc?‘ﬁ’ecaﬁthed‘cmﬂ jcture unit provided to the | ower
surface positionmvgid 6&5@1&9%&&&%@mﬁemﬁﬁgﬁé&m%ﬁfwdi%?eh istBafgdedps d 112
thereof is fixed to the | ower surface of | d open-cl ose nechani sm body
121, whil e dimndnepuilyimbliitopen dricleetp the twh sets ppewldunicare units (milds PB)nount i ng

bl ock 126 provided to chine fr 101.. Therefore, according to such a
confi gur at P%Wsﬁffam?ﬁlf&"?Irythaﬁeftﬁcgﬁﬁegmw at%ltmgrf@mo?)s?ﬂr&ag@@%mqt@zan

si mul taneo - i ! I nol d
112 i n@eachﬁg‘?m% ﬁaecg%gﬂ Sggztsgqg?)c&lngﬁrﬁga g?t rh ér%léllrl gé%nl?t?srg/(e%?ydtg r‘lz%‘ilg)(c:’{:ﬂa%{rnirjlanged as

- 19 st ackedth nettiosl direttior: alHalveves; tthomollbdpehelase meghigdsm Mot ligied te tiese
mechani sm 120 in the present enbodinent is configured to sinultaneously
nol d- open oHoremgaponedaneldopenselesmpmeshsnigms ard ethar mechanisw qande ¢mployey so

arranged as ed i..n the vertical direction by .rotatin i nion gear 122 by
ot or  andoBk A5 i, PuliotSl inoffond G3TmP Bt G FhlaTRBLR 88515
reversely t@nga@coytahehgddhs stabRedviflihd Fedicdll dir8GionON For QW as b igiveol d

open-cl ose mechanismis not limted to the aforenentionéd nold open-close

mechab®sm soweceghéreef, areprrapmate Suid posver mechanisin, soank| mesharismior othen
i mul t I ol d- . I t t f I t i | d
T10) arr angBetaband REh i et banoh cfubd Poroved: Toiifn e i LGr (Ve

10 source thier@0hay ABvERREAPALR A 2fitsdl loBY Aok REH) 3ekly, Ghate RFaNT sm or
(0] er

of mold structure units (molds 110) arranged as stacked in the vertical direction can
simultaneously be mold-opened or clamped in association therewith.

15 Press frame mechanism 130 is for applying prescribed clamping pressure to mold
110 in a state where mold 110 is clamped.

Press frame mechanism 130 is provided so that it can reciprocally move along
machine frame 101 by an appropriate reciprocate drive mechanism 131. Press frame
mechanism 130 is provided with press means 132 using electric, hydraulic, mechanic and

20 other appropriate pressing mechanism.

Therefore, according to such a configuration, by reciprocate drive mechanism
131, such an alignment adjustment can be achieved that a press center position 133 of
press means 312 in press frame mechanism 130 is moved to a position where it matches
with a center position 118 of mold 110.  Additionally, the pressing force of press

25 means 132 can efficiently and surely be applied to center position 118 of clamped mold
110. Thus, in the mold clamping, the mold clamping pressure of the press means 132
applied to each of the mold structure units (molds 110) arranged as stacked is

simultaneously and uniformly applied to each of the mold structure units.
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mechani ¢ and el ectric vertical drive mechanismcan be enployed. Further, the
drive source may nove second nold 112 itself (or the rack gear) vertically,
and the two sets of nold structure units (nolds 110) arranged as stacked in
the vertical direction can sinmultaneously be nol d-opened or clanped in
associ ation therewith. 15 Press frame nmechanism 130 is for applying
prescribed clanping pressure to nold 110 in a state where nold 110 is

cl anped. Press frame nechanism 130 is provided so that it can reciprocally
nove along nachine franme 101 by an appropriate reciprocate drive nechanism
131. Press frane nmechanism 130 is provided with press nmeans 132 using
electric, hydra

il C, hanic and . 2 t?er alo ropri at ressi ng. mechani sm
Therefore, accordi$if't t%éhiﬁﬁteépeﬁiﬂ?ﬁlghf 9 'inBlrﬁi_, I@Qeg&qoﬁggg%gp&s \P8 %echani sm
131, such afomli1gMeERt @8inéthE Han&an tﬂéepré%m EMESitBR 2 EdREGRR HBNE &

position 133 of press neans 312 in press frane mechanism 130 is noved to a
posi ti on whepse featumathah abstratetend otmnt4®0a pod sitle positidnB] a afvhedmaltiCare

L8 0 s SR st L e ol G Y, T
ol o ampiag e Aok c) ARG LSHEU S 8P ishs e 2 2pel ed o

si mul t aneoudfisiedlychelppfial 1ol sybsipne 160 By Raiphodate drive mEdhanist 8¢ tmavinguni ts.
-20 It is noted that center position 118 of nold 110 refers to the center
posi ti on ofPresfdfamermechanism| 130, the cepter pesitan ofgnbstratqdQdandpressegateenbodi nent ,

S de-posi t1 EEPR0RS o bt G327 G Bt IR xIRRE SR G0 Pl plame.

d-ar 0 I'dentical plane.

Accordingly, thewsgatiRpreead drhidimént RRbWs thbnddRadisth Whereonslgds Me@ark fixe@ center
position of the substrate at which clanping pressure can efficiently be

appl i 88 t o toubarhingtfeame0l®1 sBythatepsess faowtrecahienion 136 cerapriosatesidangimacige  press
TN R 1 e Rt
present embegicARHevaSO¥ShE BEnERFARA sAFWHEE dPRVES thdiQs, ahEcdrfigfhtion

where the position of press frame mechanism 130 is fixed and molds 110 reciprocate

may be employed.

15 Further, while press means 132 and mold 110 (in the illustrated example, mold
mounting block 125) are separated so as to implement the above-described relative
movement, they (132, 125) may be fixed after the above-described center-alignment
adjustment is finished. In this case, there is an advantage that, as the center-alignment
adjustment is finished already, press means 132 can be used as a vertical drive

20 mechanism for simultaneously mold-opening or clamping the two sets of mold structure
units (molds 110) arranged as stacked, effectively using its movement in the vertical
direction.

Pot block 140 is arranged beside mold 110, and provided so that it is joined and
separated with respect to side position 110a of the mold intersecting perpendicularly

25 with the mold face (PL face) of mold 110 by reciprocate drive mechanism 150.

Pot block 140 is provided with a pot 141 that is for supplying a resin material
and that is arranged corresponding to the number of the vertical two sets of mold

structure units (molds 110) and their arrangement position, a plunger 142 for
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10 to nmachine frame 101 so that press franme nechani sm 130 reciprocates al ong
machine franme 101, the relationship between themis relative. Accordingly,
a configuration which is reverse of the configuration shown in the draw ng,
that is, the configuration where the position of press frane nmechani sm 130
is fixed and nolds 110 reci procate may be enployed. 15 Further, while press
means 132 and nold 110 (in the illustrated exanple, nold nounting bl ock
125) are separated so as to inplenent the above-described relative

novenent, they (132, 125) may be fixed after the above-descri bed
center-alignnent adjustnent is finished. In this case, there is an

L
i mul t aneo = i : j of nmold structure
Sl U&i‘%lrg%hgmg}ﬂ%b 3‘9‘ &bsi %@@%é,}glé?% r%c}(@g?zﬁé.s structu

units (nolds arranged as st fec y using its novenent in the

vertical directToasidedtames Q0K afkdibeld 2ach sidngatonespetebloakl 11013 8topped provi ded
so that it is joined and separated with respect to side position 110a of
the nol d i nPeshaniem; 103 ipairnged ferunereisyrelymaigjatning jeinedsiage wherpgtiilogkat4d) of

mol d 140 b ylﬁiqqﬁélcg&zggglﬁg Bg%ilé;tlle }]ﬁcoq{ilﬁé Elﬁidﬁi,gtgrsea?rfg ]?e!i %%{cﬁ%?ly!\leﬂptrhg\ﬁiloqg dwth

a pot 141 t S g a resi erra i'S arranged

cor r espondi fage (M. £286) sTid1gn 10f $tapparendchambm 10R isSbsided withlattopsef Uct ur e
units (nolds 110) and their arrangenent position, a plunger 1 for -21

pressuri zi ngember Y0dgoiningawith 2 backsuppte efaiof potleogot 40Ljvined ayith maldaldds epr i at e
reci procate drive chani sm 143 causjn | ungey, 142 t i procate. To
a side f ran@stofé?sﬁﬁéﬁqﬁé’ﬁc Cgﬁ‘g@a HESH %ﬂe.g S“‘_ﬁ’g’_t flt?laé)iﬁﬂoidﬂfi)?&a st opper
mechani sm 103 1 SpGIGHIRA it BFoviRE SviftHdrPdpbrPRiald el R sBLRRKo? hgkifgunen pot
block 140 5 is joined wth side positi 10a of the nold 1ntersecting

per pehdi cul @nd melting hesinhmateradl 30 aggplie®Pinsfideqe) 14f. nol d 110. St opper nechani sm

103 is provided with_ a stopaier menber. 104 joining with a back surface 140a
of pot bl ock 140%9591?%% agfqraing$e His eonfigurationdyiene pdRIOCHRE drive BISChASN sur f ace

140a agai ns{SO? HEWRAS lpB{ ﬁgcl}%&ﬁca%fbe%bﬂ)c%&% be joined with the end portion of the

mold face of mold 110, and can be retracted to be separated from this position.
Further, retracting plunger 142 by the other reciprocate mechanism 143, a space for
15 supplying resin material 301 can be formed in opening-front-end of pot 141 (see Figs.
1-4). Advancing plunger 142 from this position, resin material 301 supplied into pot
141 is pressed.
Communicating the space formed by the mold face (PL face) of first mold 111
and second mold 112 in the mold structure unit and the space in pot 141 in pot block
20 140 with each other (see Figs. 11-13), and heating and melting resin material 301 in pot
141 by the heater and pressing resin material 301 with plunger 142, the molten resin
material in pot 141 can directly be injected into cavity 114 through transfer path 115.
Substrate supply-remove mechanism 200 is provided so that, using a substrate
supply-remove member 201 having an appropriate stop mechanism (not shown) such as
25 a stop chuck, it can carry before-resin-seal-molding substrate 400 to a prescribed
position in resin-seal-molding portion 100, that is, between first mold 111 and second
mold 112 in each of the vertical two sets of mold structure units as mold-opened, and

supply-set substrate 400 to substrate supply-set surface 113 of first mold 111. Further
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Pot block 140 is provided with an appropriate heater (not shown) for heating
10 and nelting resin material 301 supplied inside pot 141. Therefore,
according to this configuration, by one reciprocate drive nechanism 150,

t he whol e pot block 140 can be advanced to be joined with the end portion of
the nold face of nold 110, and can be retracted to be separated fromthis
position. Further, retracting plunger 142 by the other reciprocate
mechani sm 143, a space for 15 supplying resin nmaterial 301 can be fornmed in
openi ng-front-end of pot 141 (see Figs. 1-4). Advancing plunger 142 from
this position, resin material 301 supplied into pot 141 is pressed.

Communi cati ng the space forned, b tg mol d face (PL face) of first nold 111
and second Wﬁf‘&a‘ii@pp?%r%em%mﬁw @Q lfrp_éoﬂﬂ?‘fs LAY €PBce in pot 141 in
pot block 2Qnkdf Néikiéy %%atguggﬁrteﬁg-%@alﬁh&acd dddt) usifg the\edi hBshaaRfh, Ml ting

resin material 301 in pot 141 heater and préssing resin material 301
wi t h pl ungeandIrdpve i érompsubstmate espply-setatiefadeal 13i a3 npald-opddedadier di rect |y be

injected int ity . 114 th h t f th 115. Substrat ly-
mechan; sm 2OnSeR RGP ECHASTY Habsra oo apeite down betppry SebmalEmber
201 hali ng 4ip RBAOREIIAL i LA FFRRNARLGTIOks SPONR)s SHED: s 43 1AnghOP

chuck, it can carry before-resin-seal - ding substrate 400 to a prescribed

posi tion i nittesi dpparshs whird ittoneRopiiocess islPéforineat is, between first nold 111
and second nold 112 in each of the vertical two sets of npbld structure

uni ts as nol d- opEhrseforeperording p thiseonfiguistion, reforagesin-srak mokdingsubsistippl y- set
o s 48 St S5 b Bhaiendf SR P POIR A6

mechani sm 2‘6 'S pro ed substrate

402 (resi n-geialseamheolaed RibeELe D2 dah Blrdntved t@ theRENENb S Rin-sellnitdiBye it from
substrate supply-set surface 113 as nol d-opened after resin-seal-nolding,

and cdPry spstiond0@ 402 to the outside frombetween first nold 111 5 and
second nmold 112 in.each .of the vertical .t ets..of nmold str ure units and
Cranster it o BRSBREEl S HERy nergei s of SRS o8 i b, Ther ef or e
accor di ng t gchRinds@Akh § ¥EsH mdterial ML RhBo AR 0HEsH 30T FHBsHHES posiich

in resin-seal-molding portion 100 through a resin material carry-supply member 302.

That is, resin material carry-supply mechanism 300 retracts pot block 140 and plunger
15 142 to a prescribed position (see Figs. 1-4).  Thus, resin material 301 is supplied to the
space in the opening-front end of pot 141.

Resin material carry-supply member 302 is provided with holes 304 for feeding
the resin material arranged corresponding to the number of the vertical two sets of mold
structure units (molds 110) and their arrangement position, and extrude members 305

20 for extruding resin material 301 fed in holes 304 to supply it into pot 141.

Therefore, according to this configuration, resin material 301 can be supplied to
each pot 141 in pot block 140 retracted to the prescribed position.

Resin-seal-molding of an electronic component in the above embodiment is
carried out as follows, for example.

25 First, in the open-mold state of the vertical two sets of mold structure units
(molds 110) shown in Figs. | and 3, substrate supply-remove mechanism 200 carries
before-resin-seal-molding substrate 400 to between each first mold 111 and second

mold 112, and supply-sets substrate 400 to substrate supply-set surface 113 of first mold
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400 can be supply-set to a prescribed position in resin-seal-nolding portion
100 and resin-seal-nolded substrate 402 can be renoved to the outside of
resin-seal -nolding 10 portion 100. Resin material carry-supply nechani sm
300 supplies resin material 301 accomobdated in a resin materi al
accomodating portion 303 to a prescribed position in resin-seal-nolding
portion 100 through a resin material carry-supply nenber 302. That is,
resin material carry-supply mechanism 300 retracts pot block 140 and pl unger
15 142 to a prescribed position (see Figs, 1-4). Thus, resin material 301 is
supplied to the space in the opening-front end of pot 141. Resin nateri al
carry-supply menber 302 is provided with holes 304 for feeding t resin
a7 ol ortdngds ShWh AxpiBr RTAPHIe e R O 3 heaes EHIRTg R etk of

mol d  Str ucl4arfor el posktidhlofsnotd P10, ARG rdcieb Cat @BITANPECHRRAMPAS k-3 and
extrude nenbers 305 20 for extruding réesin material 301 fed in holes 304 to
supply it iphengepd42 toiformBhepac for sypphdngresinmoptéreal 801 & the npergug-fonbend ofesi n
mat eri al 301 3 be supplied to each pot 141 in pot block 140 retracted to
t he prescri%%é Bosition. Resi n-seal - nol di ng of an el ectronic conponent in

the abgve enbodiBAtadshowhid FiaeH Al BEnLRLL Alhanlshl 1 XA Lhe 28rfEhy ST, 11

the open-nold state of the vertica sets m)dlstruc ure units (nolds
110) shown two detsgsf.mdld atmactGre umith étholds @1@uppl y-renove nmechani sm 200 carri es
bef ore-resin-seal -nol di ng substrate 400 to between each fjrst nold 111 and
second nol d 112Nedngciprasateydrivemechampsie 13} periormsiagamers admstaeatphl v- set

curtace, 1ialpd bt od fosie HEopBRsEBR S5 B et SSUBRRRTER 4 <,
110, and r esdsRioAGHeee #iayvheSReRRAEENMDIsitibn’ BB FGhSd 100 58 ¥ig. bAdnile Pi‘-&ﬁ m a
space for supplying resin material 301 in the opening-front 'end o pot 141.
5 NexlQ as meanar 32 applieg pressingrfdrde topeenter positome thah¢lampaiold| 1d e thdreby
vertical te\llp\%lyscel‘gr%pigé prrggéu% %}“ Igrlé(s:s:[ rlleg:a?ns"i%ttg eécrlrloclf(%ﬁe r}l%l(gi)s'tructure units (molds
110) arranged as stacked simultaneously and uniformly (see Fig. 4). Resin material
carry-supply member 302 supplies resin material 301 accommodated in resin material
accommodating portion 303 into the space of pot 141 (see Figs. 1, 3 and 4).
15 Next, as shown in Figs. 11-13, reciprocate drive mechanism 150 joins pot block
140 with side position 110a of the mold intersecting perpendicularly with the mold face
(PL face) of mold 110, and joins stopper member 104 in stopper mechanism 103 with
back surface 140a of pot block 140, to press and stop back surface 140a against side
position 110a of mold 110. Here, the space formed by first mold 111 and second mold
20 112 in the mold structure unit and pot 141 in pot block 140 communicate with each
other, and resin material 301 supplied inside pot 141 is heated and melted by the heater.
Next, by advancing plunger 142 to press resin material 301 (molten resin
material) in pot 141, the material is directly injected into cavity 114 through transfer
path 115. Thus, the electronic component on substrate 400 fitted inside cavity 114 can
25 be resin-seal-molded.
Next, after a prescribed cure time has elapsed, the stopped state of pot block
back surface 140a by stopper member 104 is released, and as shown in Fig. 14, pot

block 140 is moved by reciprocate drive mechanism 150 in a direction away from side
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Next, reciprocate drive mechani sm 131 perforns alignment adjustnent of
moving press center position 133 of press means 132 in press frame mechani sm
130 to a position where it matches with center position 118 of nold 110
(see Fig. 1), while press 10 neans 132 applies pressing force to center
position 118 of clanped nold 110 to thereby apply clanping pressure of

press nmeans 132 to each of the nold structure units (nmolds 110) arranged as
stacked sinultaneously and uniformy (see Fig. 4). Resin materi al
carry-supply nmenber 302 supplies resin material 301 acconmobdated in resin
mat eri al acconnndating portion 303 into the space of pot 141 (see Figs. 1,

3 and 4). n Fi 11-13, .. reci cate driv anl sm 150
j oi ns pot b “E&% 11149% ng}dde %18(2 chnboﬁng O&Qe X?rtlg?‘lﬂwﬁosleﬁ Ofﬁlf Zﬁi \Hﬁg

per pendi cul asitsy(melds mblsy Eféssiméﬁeemz(oﬂhef;ﬁe@)frme B¢ Hnidhs reédddded, @his st opper
menber 104 in stopper nism 103 with  back surface 140a of pot bl ock

140, to pr emldacmtnsﬂmg nmbmnsmﬂi(awldidm‘ans tpaventical sielects pHmldi stuctit®a of nol d
110. Here, space formed by first nold 111 and second nold 20 112 in the
nol d structwwg unit and pot 141 in pot block 140 communi cate with each
other, 5and resi NNER{ &fel dp é%aﬁﬁﬂ%ﬂsﬁ&tﬂaf?éu?ﬁl Ahoté hebRaniapi®Asiapd el t ed
by the heater. Next, by ‘advancing plunger gto press resin material 301
(molten res resmns;:’abmohlled smhstrpmt4024ﬂe,smt~deel malkled ptddums add reudvey sibsreet42 i nt o

cavity 114 through transI th 115. Tgﬁ Qe el ectro |c co onent on
FODerE

substrate 4856MruPstEte SupRvaset suace,l 13 amo PAd cagie sy d. Next,
after a pre pot bl ock
back surfacg%%ggg%%&g%gﬁ aﬁ%ﬁ%ﬁﬁtﬁ gﬁesthgg?&;pg&e%wlgn gog own in Fig.
14, pot bl ock 148 absvertheeppinytusdor resiaceslanslding anrietranic £ompoiknit shawn

d|rect|on am@¥ fromside  -24 position 110a of nmold 110. Also, clanping to
the véPti cam Bggresentempod mnamﬁhlﬁleﬁ:%lmpbf strygtures mald) and thersforp gheppesabllifans

132 of th h I h
132 o oo B SRR Aokt SR GRS PR
st op mechanigpargths substrate supply-renove nmechani sm 200 st ops

Further, since resin flash formation on the substrate surface can efficiently and

surely be prevented without being affected by the variation in the thicknesses of
15 substrates, a resin-seal-molded product of an electronic component of high quality and
high reliability can be molded.

As a simple structure can be employed for the resin-seal-molding apparatus, the
shape of the overall apparatus can be made small, and the maintenance works of the
mold can be carried out easily. Further, the wasted resin amount can be suppressed to

20 thereby contribute to resource saving.

Second Embodiment

Figs. 15-17 show a resin-seal-molding apparatus of another embodiment of the
present invention, which is different from the resin-seal-molding apparatus of the first
embodiment in the following points.

25 That is, while the resin-seal-molding apparatus of the first embodiment is
provided with one resin-seal-region for resin-sealing an electronic component on one
main surface of one substrate 400 (see Fig. 7), the resin-seal-molding apparatus of the

present embodiment shown in Fig. 15 is provided with a plurality of resin-seal-regions
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resi n-seal - nol ded substrate 402 (resin-seal -nol ded product) and renoves
‘substrate 402 from substrate supply-set surface 113 as nol d- opened, and
carries substrate 402 to outside and transfers it to an apparatus where the
next process is carried out. As above, the apparatus for resin-seal-nolding
an el ectroni c conponent shown 10 in the present enbodi ment includes sinply
structured nold, and therefore the operability or workability thereof can
be inmproved. This facilitates practical application of the apparatus.
Further, since resin flash formation on the substrate surface can
efficiently and surely be prevented w thout being affected by the variation

in the thicknesses of 15 substrates, a resin-seal-nplded produgt of. an
el ectronic ‘Bﬁﬂbﬁeﬂﬁlsmteﬁie@ﬁnds)a| ifthes dhe apPERTYSALitanPIeseny eRRAdBENHS| ded. As

a sinple Stc{iﬂ&kﬁkrfgcrx{%%%p ga&m &Xﬁé’ﬁ%?ém&gféméﬁg{x F&ia% 3 oIl RgiARAAr at us, the

shape of the over ratus can be nma and the mal nt enance wor ks
of the nolmateda stygplyiag pord 4dLitesiaasdtéryal pFassing plungérbe 4t thngesi n anount can
be suppressed to 20 thereby contribute to resource saving. Second

Enbodi nent 'EfigEocatesirive meghagisns ki3 ip thesmben corespondipa tthg afesemeningd r

enbodi grent - cesent  J-nyention, which is different fromthe
r esi n-ggal -ﬁ%ﬁa{c’i‘&ﬁ"gfréa%’ggeﬁ‘gie Kméf the first enbodinent in the foll ow ng

poi nts. 25 That While theiapfarbite shewh lir Eigal 6 halbdiibdlyane sdndd dtfuchire bbithef i 1 st
enbodinent is provided with one resin-seal-region for resin-sealing an

el ect roni c WPAEBISHEWD I Bige S, riis diffanert axthabfoup msinssdabraginng asomropidedticri g. 7),

the resin-seal -mmldin rat.us of resent enpodi.nent sho in Fig. 15
< b ovi dect ez, Al BRP R Rl 11 Be AR SRt SRR3E! Bl e

i 'l ustrat edregi¥ 3R nfoldinE W fdffrmed HgnARRJLAY Yid @Iﬁ_ctehﬁ¥ BI ®%Lithembodi nent i s
different fromthe apparatus of the first enbodinent in that it is provided
with t@sin resmtsealireglowppl ying pots 141, resin material pressing plungers
ggrzr eggSHS: lrjl ggf LFig.L@C%)gg/géstﬁ%ggél:q\é arrrgs?nhge%-rsn%?de Af)%ocllur}:t Elgf wrlllgr@neélectronic

components mounted on both sides of one substrate 400 are simultaneously
resin-seal-molded. Such molding of resin-seal-molded product 402 can be
implemented if a cavity that is similar to resin-molding cavity 114 provided to the mold

15 surface of second mold 112 in the first embodiment is provided to the mold surface of
first mold 111 opposite to second mold 112.

While the apparatus of the second embodiment shown in Figs. 15-17 is different
from the apparatus of the first embodiment as described above, the apparatus of the
second embodiment achieves the function and effect similar to those described with

20 reference to the first embodiment. In particular, the apparatus of the second
embodiment is excellent over the apparatus of the first embodiment in that it can
increase the number of resin-seal-molded products that can be obtained from one
substrate (the number of resin-seal-molded products included in one substrate).

Third Embodiment

25 Figs. 18 and 19 show a resin-seal-molding apparatus of another embodiment of
the present invention, which is a modification of the resin-seal-molding apparatus of the

second embodiment shown in Figs. 15 and 16.

According to the apparatus of the second embodiment shown in Figs. 15 and 16,
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5 plurality of resin-seal-regions. Wile the apparatus shown in Fig. 16 has
basically the sane structure as the apparatus shown in Fig. 15, it is
different in that four resin-seal-regions are provided to one substrate,
and that transfer path 115 for nolten resin material is branched so that
resin-seal-nolding is perfornmed sinultaneously and efficiently in two of the
10 resin-seal -regions. Fig. 17 shows an exanple of a resin-seal -nol ded
product 402 wherein electronic conponents nmounted on both sides of one
substrate 400 are sinultaneously resin-seal-nolded. Such nol ding of

resi n-seal - nol ded product 402 can be inplenented if a cavity that is
simlar to resin-nolding cavity 114 provided to the nold 15 surface of
second nol dthé bmber éftresifi-is¢ad-mcddealomodumns thiascanrbewibtenkd foorh loae mﬂisda&wah ace of

first nold 11 0 site taq.second nold aratu

second embotfi ‘?‘?g & hoﬁﬁc‘?rﬁmlgltaéhe %P?a?'fusléfzhﬁ méres}?@g Ot"ﬁ’em rlgt us of
the first egpiorh MR Muniber daskibthbest igeyRd the apparatus of the second
embodi ment achi eves the function and effect simlar to those described with

20 reference to HHhbepppasatuesiowdi indig. 18] thepamra@aloéthe seendgophedimens of t he

secondx enb r f [ i ment
Ththap it BRR Fid 35 86 Finetlhn B side AP AERH Iy e ok sl BRERL: TCan
be obt ai nedIr the apgurstus shovai ihdig 16 ngpn‘me smiwﬂi ﬁﬂhg Esenalarramgefd&du q@epduct s
included in gne_substrate). T ird Enbodi ment 25 Fi gs. 18 and 19 show a

resin-seal - #8¢ Gf%@téﬂ%&ﬁﬁdﬂﬁ@ drwagoymaetesellvdi nent of the present
et Lon, o sl beakan ShndBrica b L el ©f
of the secoappliediboedchefimoddsolid amngecgwmrﬂfﬁnwﬂgl 18 ccordidglyt hmumgmbmde(sb

el nygeal Rl ded AR Car, PR ORL AL L omone bl pRLe e e
18 and 19, sitigate @Rl affesn résﬂf hdREngd NGNS 86@E other substrates.

With such an apparatus of the third embodiment, as the number of the
resin-seal-molded products obtained from one substrate in one molding cycle can be
increased, highly efficient production can be achieved.

15 Fourth Embodiment

Fig. 20 shows an apparatus of a fourth embodiment of the present invention.
With the apparatus, resin-seal-molding is carried out in a state where a release film 500
is placed under tension so that it closely contacts to the mold face (PL face) of mold 110,
in order to allow a resin-seal-molded product after resin-seal-molding to be easily

20 released from the mold face.

According to the apparatus of the fourth embodiment, by release film 500 closely
contacting to the mold face (PL face), adhesion of the molten resin material to the mold
face is surely prevented. Thus, the apparatus is excellent over the apparatuses of the
first to third embodiments in that it allows a resin-seal-molded product to be removed

25 from the mold face of mold 110 efficiently and easily.

Although the present invention has been described and illustrated in detail, it is
clearly understood that the same is by way of illustration and example only and is not to
be taken by way of limitation, the spirit and scope of the present invention being limited

only by the terms of the appended claims.
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In the apparatus shown in Fig. 18, the apparatus of the second enbodi nent 5
shown in Fig. 15 is arranged on each side of right and left in the draw ng
symmetrically, 1In the apparatus shown in Fig. 19, the apparatus shown in
Fig. 16 is arranged on each side of right and left in the draw ng
symmetrically. In the apparatus of the third enbodi nent, the clanping
pressure is individually applied to each of nolds 110 arranged
symmetrically. Accordingly, setting is made so 10 that resin-nolding
conditi ons based on the thickness, shape and the |ike specific to one
substrate do not affect resin-nolding conditions of the other substrates.
Wth such an apparatus of the third enbodi nent, as the nunber of the

resi n- seal -wglAder QLAMNMEDSISEbt ai ned from one substrate in one nol ding cycle
can be increased, highly efficient production can be achieved. 15 Fourth
Enbodi ment Fig. 20 shows an apparatus of a fourth enbodi nent of the present

invention. Wth. themgihpaloftesin-sdabfioiseal eledfchid@mponed] Eorfpigmgd: in a state
where a release filmb500 is placed under tension so that it closely contacts

to the nmold face t(q&neﬂa%reyeabm%n@rsquate-sunpkvmee,steptQf supplng &
| | ft to b | d
T het e e LAl ARG ERITH 3Eans AR b e Shid SomBomf maludl rent - b

rel ease fi Itﬁér5&9b&lve§rﬁinmd ﬁ%&e%cﬁrbﬂge&@ frdefy pthdnfiafRe,( PL face), adhesion of
the nolten resin material to face i's surely prevented. Thus, the

appar & us i s exaeildmping stepof, tthnath}mgasaldseeldoﬁrfam to £lamgpt insastingthed

embodi nents,in that it a eS|n sea ded rod t to,be renpved 25
rom t he ol P COBPORGH AR 234 DEFFEErutoey MR SEPTE (KO BELE R SRR esent

i nvention hgs Reffk #6%6h iREY dldin) CL\Hﬁlt(‘rl ?{l}iﬁo{/lﬂc&iﬁ&a’e sdid mo su?fa@@sr ly

understood that the same 1s by wa ration an exanple only and is
not to be andkeplying mva’ys sifitelal prescaba:d)clampﬂng pegsbure froanshid mojdesudfhcd foea pr esent
i nvention bei. ngurlfl m tfe i subsl‘,r%teb(%O(g)he terns of the appended clainms. -27 WHAT
| S CLAI MED s Surface of sa
10 a resin-seal-molding step of, after said clamping step, filling said cavity (114)
with a molten resin material to seal by said molten resin material the electronic
component and the prescribed surrounding portion being inserted into said cavity (114),
and to bring a resulting resin-seal-molded body and said substrate (400) into close
contact with each other to be integrated; and
15 a resin-seal-molded-substrate-removing step of, after said resin-seal-molding
step, opening said mold surfaces to remove the resin-seal-molded substrate (400),
wherein
said mold surface except for said cavity portion has a flat shape without a step
for positioning said substrate, and said clamping pressure is uniformly applied to a main

20 surface of said substrate (400) joined with said mold surface except for said cavity

portion.

2. The method of resin-seal-molding an electronic component according to
claim 1, wherein
by causing a pot block (140) for injecting the molten resin material in said

resin-seal-molding step to be joined with and separated from a side position (110a) of a
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1. A nethod of resin-seal-nolding an el ectronic conponent, conprising: a
bef or e-resi n-seal - nol di ng- substrat e-suppl yi ng step of supplying a

bef ore-resi n-seal -nol di ng substrate (400) having an el ectronic conponent
nounted thereon between nold surfaces provided to freely open and cl ose; 5
a clanping step of, when closing said nold surfaces to clanp, inserting the
el ectroni c conponent on said before-resin-seal -nolding substrate (400) and a
prescri bed surrounding portion into a nolding cavity (114) provi ded between
said nold surfaces, and applying in this state a prescribed clanping
pressure fromsaid nold surface to a main surface of said substrate (400);
10 a resin-seal-nmolding step of, after said clanping step, filling said
cavity ( 114)101%&@%6%1%@?1@@%5@1&éqthﬁhﬁl@rmalﬂ Stlffa@émsalgylaérmneﬂ #en-ttBé resin
material t . | G 1.can r ri . j portion
bei ng | nserparets ALy € HTRROFRbn bt iodt @R hiG TG B

resi n- seal -(Ybda)od tHeaflyld 4md ssidicavigull34Y iatsaid (CMpind ik cl ose contact with
each other to be integrated; and 15 a resin-seal - nol ded- substrate-renovi ng
step of, after said resin-seal-nolding step, opening said nold surfaces to

remove the resings -l d substrate..(400), . wherein sajd nol.d surface
Cxcent for sard baviey oot sRRRe Peinng 3 hepudif boimle Rt ascBftic §
posi tioni nglfai dwheRst rate, and said clanping pressure is uniformy applied

to a min 20 surface of said substrate (400) joined with said nold surface
except for said inaaid bgforgsresintseal-maldingrrabsteat treuppfing step,rsinghasaidiol di ng an
el ectronic ,c rrEonent ﬁcc .ding to %J im1, .\m?erei n by, causi a pot bl ock
(140) for ibr'??%f TESySqahmolfiypg spstrate ( ppligd hetween; sgid meldisyrtdees)  nol di ng
step to be joined with and separated froma side position (110a) of a -28 5
nold intersecting perpendicularly with the nold surface in said clanping
step, the nolteh rEginethed ef resih-sed-maldiag bedletiromit thmpmnt hdoocding 1010)
t hrough the side position

claim 1, wherein

in said before-resin-seal-molding substrate supplying step, an end face (400a) of
said before-resin-seal-molding substrate (400) and a side position (110a) of said mold

5 are positioned on an identical plane.

5. The method of resin-seal-molding an electronic component according to
claim 1, wherein
a plurality of units of mold structure units (110), each supplied with said single
before-resin-seal-molding substrate (400) between respective mold surfaces, are
5 arranged as stacked, and said clamping pressure is simultaneously applied to each of said

mold structure units arranged as stacked.

6. The method of resin-seal-molding an electronic component according to
claim 1, further comprising
a release film supplying step of supplying a release film to at least one of the

mold surfaces.
7. An apparatus for resin-seal-molding, comprising
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(110a) of the nold into said cavity (114) in said clanping step. 3. The

nmet hod of resin-seal-nolding an el ectronic conponent according to claimi1,
wherein in said before-resin-seal -nol di ng-substrate-supplying step, single
said before-resin-seal-nolding substrate (400) is supplied between said
nol d surfaces, 4. The nethod of resin-seal-nolding an el ectroni c conponent
according to claiml, wherein in said before-resin-seal -nolding substrate
supplying step, an end face (400a) of said before-resin-seal-nolding
substrate (400) and a side position (110a) of said nold 5 are positioned on
an identical plane. 5. The nethod of resin-seal-nolding an electronic
conponent according to claim1l, wherein a plurality of. units of nold
structure units e@é}l’@ ans foripplsmenting the ingthod 8# Tpsigrsqgirmolding according to
before-res&mﬁ@qal-nnlding substrate (400) between respective nold surfaces,
are 5 arranged as stacked, and said clanping pressure is sinmultaneously
applied to each of said nold structure units arranged as stacked. 6. The
nmet hod of resin-seal -nolding an el ectroni c conponent according to claima1l,
further conprising a release filmsupplying step of supplying a release film
to at |east one of the nold surfaces. 7. An apparatus for
resin-seal -nol ding, conprising -29 each neans for inplenenting the nethod
of resin-seal -nolding according to claim1. -30
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