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- 280293 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
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wherein an el ectfoni ¢ compone are rve Ze suc 5 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 VAP t yBes henpgevisignabspplisateornia based oodgpanesseRatent dpplicaspntMo.have

hi gher int td i gher reliabi]jt nd_ Jfurther ctness; that is,
to be |ighf%):°?'48ﬁ£%€1ﬁi9 “aihdhe iﬁp,anEﬁ@“‘ZQQ’I%F@P.SCK‘éE@PH?%%?’%Sﬂt“ﬁm ding a
sem c@nduct YudRCiHich drb hbRbARRETRALK boreRBEdRr m 20 Tesi n- seal -l ding so
that the structure thereof beconmes conpdct as nuch as possible, in a state
wher e t he BACKGRAINDHRF AHFhINVENT&GNat ed conponent to be resin-seal - nol ded

is maintained. .In _such resin-seal-nolding, in order to maintain the quality
of the senﬂggaﬁﬁngP“ﬁ$@Ekage that is the conponent to be resin-seal -nol ded,
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material for se ectroni c component rane or
substrat e tamgonert dfaeelefivedy smdli Gzecsmolp anesdmicendiotonchip by(dresie madragr si nply
referred to as a substrate). However, this al so causes adhesi on between the
r esi nlOrat erand|to anapparatus fosgesinpeakmeidiog abelegteaacampatienised e i ncr eased. -
| Therefor.e theée j[hs a }?rcpbl emthat nold release characteristics in

Eﬁ e method.

removi ng thlgip}ﬁme

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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product fromthe nold after the resin-seal-nolding are deteriorated and the
nol ded product cannot be released efficiently. Additionally, for exanple if
nol ded product releasing nmeans for releasing the 5 nol ded product by
forcibly ejecting the nolded product with an ejector pin or the like is

enpl oyed, coupled with the conpactness of the nolded product, there is a
probl emthat the nol ded product body (resin-seal-nolded body) may be
damaged and a crack may occur, or it nay be broken and its quality may be
degraded. Further, when an ejector pin nmechani smsuch as described above is
incorporated 10 into a resin-nolding nold, there is a problemthat the nold
structure becones conplicated and the overall durability is inpaired. Still
further, widarefompthbrens s prdbiem thet miokretdase chasicteristtsanirethodng themoldedhi sm f or

transferrin he_.nol t en sin material is jncorporated inside | d, not
only the. miYeHucLFpdh Mo Eaten shaenBriptRoldiod afR Aeraaaied o &g wokeDr obi om
that resi n;ﬁ@ﬂc{ Qﬂngiﬁ@reﬂeéséa%?ﬁ&%ﬂt&ns becone limted based on the
conplicated nold structure. In the follow ng, conventional neans for

resi n-seal - nol diAdglitionakly, éert examipte if moided pecduct selaeing mdaaslfor Feleasing the 1 S

wi dely known to provide a prescrjbed surface treatnment_on a nold _cavity
surface andqlgrd proguct by foreidbr eiecsing ihe woldegprofuceweh an eieqtor pin irtng fikels jn
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surface tre

resi n- seal thdmeided pstiuel sy (RRInCseaPHBRIRE 'Bng) rAayt teed2Mped hhd 8 cfRE iyt er i al
such as epoxy resin is mainly used, and additionally, a large substrate is

used. Underoceufeseit ay babsekenaad jts grality masibe fegratled. convent i onal  ej ector pin
BEREAERIRT N R SRME TE e KT
proviged Wik sedifhfoiding hofd, Siir& RGEprBblemthY 1S HdlP &R bEcdh&QVi ded to a
parting line (PL) face of a nold, as corresponding to the thickness of a
substrat e) coowlicatekarid the byvérall) derabilibsis imparedThi s recess invites the -2
fol lowing probl eSqi?l'further, when a mechanism for melting the resin material or a mechanism for
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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The thickness of each site of a |arge substrate is not uniform i.e., the

t hi ckness varies anong each site. Additionally, it is comobn to
simultaneously insert-set a large nunber of such large substrates to a nold
surface. Therefore, clanping state is not 5 uniformanong the |arge
substrates even if the |l arge substrates are sinultaneously applied with

nol d- cl anpi ng 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
nmol d surface. Conversely, if each of the substrates is applied wth the

cl anping pressure so as to prevent the resin 10 flash formation, there is an
adver se ef fieltiwihg ptobk@isi conduct or el enents or interconnections on the
substrates are damaged if the clanping pressure is excessive. Thus, the
vari ation in t hdheugknessaienchpiteoftaslarag substrpssisimebnnifprmg b e othedhicknespi f i cant

degradation_i.n the quali. of sl ded.praoducts.. |.n convent i ona | d

structur e, VAOARTE g bl Pladfei it SR oo i Rep STV Rl BaFEG ) i s
provi ded i Rginder $AchRtgh subfritberodf MbRNBIhEONthelRdE, él@tﬁ?inél@ﬁfé jsmgt | ine PL
face) of the nold, a resin-nolding cavity and a resin path for transferring

t he mdl t en unifersi amoeg theilarge suhstraies avendf tie large shbisirates arensimultznedusthe |i ke for

i mpl ementi ng_cagmuni cati.on between the cavity and the pot. are forned,as
ocesses. FHRE O mRE-clampigE pegsare; ,Lhis Sometinek s pelaf Haskesin RA eI
substrat e, 1§ newiflo RAVLdnWach bi'fhe rlﬁ%é Ehbgﬁ‘{ngs arfdthe Yid1d Q&H{]é@@,' r{:ﬁﬁidg‘ ke are

provi ded as recesses. Based on such a no structure, the ol I 6w ng problem
on t he r esifornstiah ofiodsth flugh anitlsesibstrate sinifae tapd en otie mokdi sarfacal -Caiveisaly,
prevention.Pf fogggtion of resin flash on the surface of substrate is
regarded adf §agk ofihesubsiratastinarplicd mitdithe dampwe pressuresp agi@pisvent theresing e

f ECLefr [ GAatd L t bstrate,
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portion folintereaidction ér the stibkrates Wbsddnadged ifhae clampingerestred9etdessiveand t he
resin path portion. In resin-seal-nolding, the resin pressure on the nolten
resin material ddws thevypssientinthertbickngssasof gibstrates hag been afagtor af ngl y, t he

oL S BB ol BuR B e BB, P Tl LS 2
other sites 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.

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, clamping is

25 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 face of the mold.

Accordingly, the molten resin material in the pot or in the resin path in the state
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because of the resin pressure. As a result, such an adverse effect arises
that a thin resin flash is fornmed on the nold face near the pot portion and
the resin path portion. Setting of resin-seal-nolding 5 conditions, setting
of the nmold surface shape or manufacturing of the nold for preventing such
an adverse effect is extrenely cunbersone. In addition, considering for
exanpl e setting of resin-seal-nolding conditions specific to the resin
material used in the resin-seal-nolding, there is a problemthat the
overall working efficiency is significantly inpaired. Further, such a thin
resin flash is difficult to be conmpletely 10 renoved in the cleaning step.
Thus, there is a problemthat it mxes into the nolten resin material in
t he next r akseribedabevens prongto extsud gapign the mold €foe thinvtbe ppavd e bthedkitese | s
also a proqgen1th?t the cured resin flash causes failure in clanping in the
cl anpi ng stoSpRUSESF theaesiR PE§SER af or ement i oned probl em of variation in the
thi cknesses of Substrates, ?.rf thie?sflbeﬁ;pﬁ aﬁ){sgsqga thﬂlf refin st V\ﬁ'f&%?éd' cﬂpi!hg' ng

e oa €,

appar at us enpl oying a So-ca I'ng structur erein a substrate
suppor t i ng msldBese nepr ths pogbrieiagd ’bheirésiﬁpzﬁﬁ%bhm. b8 efing &If agsiri-Sealaiitiig i N a
recess (sliding hole) for insert-setting substrates %sheet-like menber)
(for éxanplcendisiens, etfing ebthe mald surfacgghans-appeanufsturing of #engeld fopage 7, Fig.
1)). There is al.so_a,proposal fgf a resi nl-sealb-m)l di ngmacﬁgtarat us. having a
conf i gur at iPSFYSMBE 8 ALY TR etiieh PSR T OHS R ni P EPIHE 8 he resin
materi al (B SGhipiscbitlg STHEdN-seal iR eORIM GINsh&Yifid f0ARS t &I miNrifMIsb@H r esi n
material (press piston) and the |like are arranged external to the nold (for
exanpl e, sebe dapaseesmolingetherd ia i pigblGpehat tae ovesdl @okdeffigansy iS5, Fig. 2) 2).
According to this configuratign, there .is an_adva e f sinplifying the
o4 st 1 ot SHAEIS PRGN P HTHEE AR RS FRPOR Rl TR i, e papRtohs

exteryml |y . t [ t B-Ssead; r es

wher el many ot EonT, dearlEh, P ORARIL b B ort B} N3RS nRpe R

resi n- seal -mesih diangial inltke AE a¢shi-sel-aividing ire@ltinghie afdefeativengrogdiistuc Them if or
solving the aforenentioned problemof variation in thickness of -4

subst r at es 3spapprioblem that the cuned yesiy b eauses failute inziappmg isdhe clampmggtepr) ) not
only

For solving the aforementioned problem of variation in the thicknesses of
substrates, there is a proposal of a resin-seal-molding apparatus employing a so-called
15 floating structure, wherein a substrate supporting member (pressing member) is
supported by an elastic member in a recess (sliding hole) for insert-setting substrates
(sheet-like member) (for example, see Japanese Patent Laying-Open No. 11-126787
(page 7, Fig. 1)).
There is also a proposal of a resin-seal-molding apparatus having a configuration
20 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 external to the mold (for example, see Japanese Patent Laying-Open No.
59-052842 (page 5, Fig. 2) 2). According to this configuration, there is an advantage
of simplifying the mold structure by arranging the mechanism for melting the resin
25 externally to the mold.
Among the conventional resin-seal apparatuses wherein many substrates are
mounted on one mold structure to perform resin-seal-molding, the apparatus employing

the floating structure for solving the aforementioned problem of variation in thickness of
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i ntroduces further conplication into a general nold structure, but also

i nvol ves a probl em of cunbersone nold manufacturing associated with an
increase in costs. The follow ng problemhas al so been pointed out. Wrks
of adjusting elastic pressing force 5 on each site of the substrate, works
of adjusting elastic pressing force when performng resin-seal-nolding to
ot her type of substrate having different thickness and the |ike are

cunber sone. Additionally, when resin-seal-nolding el ectronic conponents
while many substrates are supply-set to the nold face (PL face), coupled
with the fact that substrates vary in thicknesses, works such as adjusting
the elastic pressing force on each 10 substrate is substantially inpossible.

Furt her, V\@ﬁﬂ@&aﬁﬂthpaﬁesWhﬁénfTBingeO?&CBIoi 51126787 (pagém;rm%m;) ndcmdy di ngly, it
is difficult to bring t he resin-seal - nol di ng appar at us aving the floating
structure imHiQsiupessarthersgomplieationrintotpeganeeil mokbsiiuchise.diuh glsappalvgs as having a
configurati o&l\/\heﬁei n%t he af @remgti oned mcﬂrﬁ%ﬁ{)@ﬁ] for nmelti ng th% resin
material, the HBChEHTRTRTTT MPrARYHITTHE 2535 P BT EPTal B%d the
l'i ke are a'félﬁﬂ@ﬁgig 1ef RAlallg6 Ben bbiatdaue. (Wl@d’@f?a%{'lﬁﬁﬁgﬁélhstleaﬁféé%ﬂl'g%&@ No.
59- 052842, (page 5, Fig. 2)), the nechanismfor nelting the resin nmaterial
and t e |i log eaclesiti ofpshe/substratngedrks of edjnstingyeldstic pressimpfalce When parfarming e such
as a so-called cull portion, a resin path portjion co nicating with the
cul | porti Sffin-eamoldingio,iner he ahwbstrate hpviag s thipkae e th§ Hke afpl oyed
as a Mol d Shibehbhe: RAGuehIR! FABPRIRA! 8RR cTRllSnedibAiST Le of Lhe
nold structure is the sane as’ 1 n the conventfonal nol tructure. The basic

mol d st r uctmang sulsstiatesraed supplyrset tesihephold fazd (PL Face), lReiipled Withaheofaot thaf resin
cured in this site (the anbunt of resin to be vvastedz is great and is not

econoni cal S ReryOR thipnes seyeraTkeRpgiosadius i@ the elistic presyipaioseh on eafBnt i on
S L OGP OViG A d T Wby FHoRSIED FIRA s s I M SREPRARR] and an

apparatus there | nprove d rerease characteristircs ‘of a

nol ded produsbeddfied Aotstdindlynieisificok t6 Bihgtheeadin-saal-ioldingappRr&6é r oni ¢
conponent of the present invention -5 includes: a before-resin-seal-nolding

substrat e $@ppe yhenflpating stragtureiiptel pragigaluse.
In the resin-seal-molding apparatus having a configuration wherein the

aforementioned mechanism for melting the resin material, the mechanism for transferring

15 molten resin material and the like are arranged externally to the mold (Japanese Patent
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

20 arranged inside the mold.  Thus, this site of the mold structure is the same as in the
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

25 An object of the present invention is to provide a method of resin-seal-molding
an electronic component and an apparatus therefor, which can improve mold release
characteristics of a molded product and a mold.

A method of resin-seal-molding an electronic component of the present invention
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bef ore-resin-seal -nol di ng substrate having an el ectroni c conponent nounted

t hereon, between respective nold surfaces of one nold and the other nold
provided to freely open and close; a clanping step of, when closing said
nol d surfaces to clanp, inserting 5 the el ectronic conponent on the

bef ore-resi n-seal -nol di ng substrate and a prescribed surrounding portion
into a nolding cavity provi ded between said nold surfaces, and applying in
this state a prescribed clanmping pressure fromthe nold surface to a nmain
surface of the substrate; a resin-seal-nolding step of, after the clanping
step, filling the cavity with a nolten resin material to seal by the nolten
resin material the electronic 10 conponent and the prescribed surroundi ng
portion beiindudessebéfort-iesinaedlimoldimygistilystrasensipplyingtstépnef sapplesglat i ng

resi n-seal -myl ded body and the substrate into close contact with each other
to be int ed%englréﬂ?mhﬁﬁi}/'&loﬂ@%g shbsiaate having ap clechanic gonapeneppWPHped thesesy | af t er

the resin - L I I S he

resi n-seal -b%g\?%eggg Apglbjtgk%tlﬁzalg Ilegurf%%gIalrrrgllged1R1 ts}@r aége (8#5{ %gﬁfﬁé%%%fgg)ﬁg‘%l a flat
shape w t hadflenand bl@@e;faQﬂa_nJ;ﬁngJQgp'b bf, Sheh Glosig ssidsdld slirface@tolclamp, inserting
resin-seal-nolding is performed in a state where the clanping pressure is

const aht | y thpplesteeni¢ eemparieat emthg beforé-sesin-seal-mojdingdubstrase aed apreshabednol d
surface of the ope nold and the . .mai n.surface,of the substyate. In the

oSl o ceal -SHEDHRNE AER Sita & meIGTE oviEtisp oty Sewertead MO Sicenand ng wher o
t he ot her i t i t e the
resi n-seal d@}yﬁxg‘(;ﬁél%@?ﬁ%ﬁ% a%%mi@%d%‘icngg‘g r{?%sg%?{(glgg% dtlﬂg%lrlgii% tgua\r,\fggge of the

one nol d, tsoefacesiithe sudistterd; homdin-seal-mokling stendfaafiérribe alanhpingtseayy;, fillingd thé t h t he

resin-seal -no] ded, substrate is re|leased from the other noJd. In the nethod
of resin-se@VERBIYa ROl refie matesial o Calmydhe Relten resinamaieral dhg electirmiat i on,

rosi nen qonHeRe A pErn P SR e RS ANl Ml W cavity mndiony e

r esi n- seal -srhlgdadsuitiisicsialsealrmbldéd Vedyt dithe subsirste sntbichne cohtatthwitioeshnol d
usi ng deconpression effect. In the nethod of resin-seal-nolding an

el ect r oni c Aberjerenntegrptedhandy wesiarseal-meldedsubstiate dempyia® sgp of,jafientheof t he
N9 wher e

oS DR B SBEh Phoki BRR BB s 0 SR

substrate. The mold surface of the one mold has a flat shape without a step for

15 positioning the substrate, and the resin-seal-molding is performed in a state where the
clamping pressure is constantly applied from the mold surface to a joining site of the
mold surface of the one mold and the main surface of the substrate. In the
resin-seal-molded substrate removing step, by performing mold-opening where the other
mold is separated away from the one mold in a state where the resin-seal-molded

20 substrate is fixed to at least the mold surface of the one mold, the resin-molded body
closely contacting and integrated with the resin-seal-molded substrate is released from
the other mold.

In the method of resin-seal-molding an electronic component of the present

invention, desirably, fixing of the resin-seal-molded substrate in the resin-seal-molded

25 substrate removing step is attained by suctioning the resin-seal-molded substrate relative
to the mold surface of the one mold using decompression effect.

In the method of resin-seal-molding an electronic component of the present

invention, desirably, fixing of the resin-seal-molded substrate to the one mold in the
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an undercut nolding portion provided to the one nold. In the nethod of
resi n-seal -nol di ng an el ectroni c conponent of the present invention,
desirably, fixing of the resin-seal-nolded substrate in the

resin-seal -nolded 5 substrate renoving step is attained by suctioning the
resi n-seal -nol ded substrate relative to the nold surface of the one nold
usi ng deconpression effect, and further, fixing of the resin-seal-nolded
substrate to the one nold in the nol d-opening where the other nold is
separated away fromthe one nold is assisted by an undercut nolding portion
provided to the one nold. 10 In the nethod of resin-seal-nolding an

el ectroni c conponent of the present invention, desirably, in the

bef or e- r esimeldegleninp wdicregths ottt kldisSepyrhted agasg from the oAgh®Id is assisted by

bef ore-resin-seal -nol di ng substrate is supplied between the nold surfaces.
In the net Hgngercpempklingpartion providgd 4o the enetm@fdi ¢ conponent of the present

i nvention, desir LN the before-resin-seal -nolding su rat e suppl yi ng
step, an end - 1atnd peliBanfesiErdHBolil i SRR I Beferlnt s e
posi tion ofinydhdioNdediatly, FixingQTithd RBiAGeNmMaed S\@firhedh tHel rafifsedlindlBgy et hod

of resin-seal -nolding an el ectroni c conponent of the present invention,

desi rabl y, sabgtate sdmavyngxtepisiattgined byrsuatiogingulet 1esie-sealimelded sublstratgpplatied wi t h
the single hefore-resin-seal-nolding substrate befween respective | d

sur f aces. dpdio ol #fieal BE ouf Motbihe IO rRESr ] FiiktgHg Babely Bg of

si mul t aneougl Yesfailal-Rid1ded st thf1Bne fiB]din $he ME1dUS nh‘r%!&l%r@ﬂfe%?ﬂ&d as
stacked. An apparatus for resin-seal-nolding an el ectronic conponent

i ncl udes eambld isrspasatddoawayrfpdne theendriengolt] ieassisted gt anfundesutmsldalg-partiohh ng an

el ectronic corr,ponenéll accor?ing to the aforenentioned invention. 25

Enpl oyi ng tMEViAgd Hyte ope ‘n-seal -nol di ng an el ectroni c conponent accordi ng

to thegpresent i AuEObIGRy drtedEedPinoliGLER ALtk Ui ABLANIRL flasy 07

.In't
resi n-seal - nol di'ng an ronic conp onplica y Structured

nol d such asvéntion deRRiblpiRthe RIS redintSeal -TtRdifE QitRtrateREpSIPAg 8! tihyleOr
wor kabi lity of an apparatus can be inproved. -7 As a result, practical
appl i cat i orbeferetraginseabanciding substratgds puppliedbetween the mold surfaces.

In the method of resin-seal-molding an electronic component of the present

invention, desirably, in the before-resin-seal-molding substrate supplying step, an end
15 face of the before-resin-seal-molding substrate and side position of the molds are
positioned on an identical plane.

In the method of resin-seal-molding an electronic component of the present
invention, desirably, a plurality of units of mold structure units, each supplied with the
single before-resin-seal-molding substrate between respective mold surfaces, are

20 arranged as stacked, and the clamping pressure is simultaneously applied to each of the
mold structure units arranged as stacked.

An apparatus for resin-seal-molding an electronic component includes each
means for implementing the method of resin-seal-molding an electronic component
according to the aforementioned invention.

25 Employing the method of resin-seal-molding an electronic component according
to the present invention, it is not necessary to use an apparatus for resin-seal-molding an
electronic component with a complicatedly structured mold such as a conventional

apparatus. Therefore, the operability or workability of an apparatus can be improved.
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According to the present invention, resin flash formation on the substrate
surface can efficiently and surely be prevented w thout being affected by
the variation in the thicknesses of substrates. Further, by perform ng

nol d- openi ng where the other nold 5 is separated away fromthe one nold in a
state where the resin-seal -nolded substrate is fixed to the one nold
surface, the resin-seal -nol ded substrate can be rel eased nore efficiently.
Thus, a resin-seal -nol ded product of an el ectronic conponent of high

quality and high reliability can be nolded. As a sinple structure can be
enpl oyed for the resin-seal-nolding apparatus of 10 the present invention,

t he shape of the overall apparatus can be made small, and the maintenance

wor ks of t hres avedkselt, Gruictiee!l applidatiod obtte ppadatug.is favilitdi@l., the waste resin
anount can be su pressed to thereby contribute to resource saving. The

f oregoi ng and otAwsording tcths preseattinyeason, atsmﬂ@@ famlatmmﬁhagwrme suracyr esent
i ti AN t . f h f det ai l ed t

of the 15 prbsIRERfoadBirey TREHERea oot Sng SreeAL ur Farfiel B npanyi ng
drawi ngs. ERkddssdfepChblstthleN Rty dl8-opknihg v@ieféat'hb 'oa{elr Yoldit anay

vertical cross-sectional front view'show ng the overview of
r esi n-Sseal -srsdpdiatey apaydran tise drermoldph e stare wheye theesihadalafolded substrate is

resi n-seal - Id| g an eI ctronl conmponent cordi ng t t he pr.esent
i nventi on. gﬂe opejrol |r9snz;aqa§m9}fe§|sawtweewn HelkateAdme™y showi ng

subst ant i al fﬂi’%‘gr{tly  Thys, a%gﬂséa@%amaio t%g&@mar&ﬁc&@ﬁ%csrf‘eﬁwfﬁ |- ol di ng

apparatus in 'S a partia y away ver Cros sect| onal

front vi ewqmiahﬁyh@d higeﬁel‘bbﬂﬁﬁlbmﬂbéﬁibmgdportl on corresponding to Fig. 2, being
a cross-sectional viewalong line Ill-IIl in Fig. 2, show ng a nol d-open

state thereof, ahva am&mﬁwt@@ ganebepgmplgyaskippther p%ls-»swl@é&qimmmﬁrﬁgs efibstrat es
and a ) ¢ esi

P o o, Bl heafand el PR b ey el o, g 5t one
showi ng a GhafRhitte kLot thE rRA canfiCtafricl it Radily. Whinher! 1he waARl @siffat erial is
supplied inside a pot. -8 Figs. 5-7 are explanaftory vi ews show ng one
exanpl e of ammpt yarst 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
15 present invention when taken in conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a partially cutaway vertical cross-sectional front view showing the
overview of a resin-seal-molding apparatus for implementing a method of
resin-seal-molding an electronic component according to the present invention.
20 Fig. 2 is a partially cutaway plan view schematically showing substantial part of a
resin-seal-molding portion in the resin-seal-molding apparatus in Fig. 1.
Fig. 3 is a partially cutaway vertical cross-sectional front view of the
resin-seal-molding portion corresponding to Fig. 2, being a cross-sectional view along
line ITI-IIT in Fig. 2, showing a mold-open state thereof, and a supply state of
25 before-resin-seal-molding substrates and a resin material.
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.
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bef ore-resin-seal -nol ding substrate to a prescribed position on a nold
surface. Figs. 8-10 are explanatory views show ng anot her exanpl e of

suppl y-setting the before-resin-seal-nolding substrate to a prescribed
position on a nold surface, 5 Fig. 11 is a partially cutaway vertical
cross-sectional front view of the resin-seal-nolding portion corresponding
to Fig. 4, showing a state of pressurizing and transferring the resin
material in the pot into a nold cavity. Fig. 12 is a partially cutaway plan
view of the resin-seal-nolding portion corresponding to Fig. 11, showing a
state where a pot block is joined with the side 10 position of the nold.
Fig. 13 is a partially cutaway vertical cross-sectional front view of the

resi n-seal - nol dim%. BOT irk @Rpladt6:1§SRNhBWitlorel ddamplb. of REpIG-setifg 0SS- sect i onal
ig

view along I|ine [1-XI'l1l" in Fig, 2. Fig. 14 is a partially cutaway

vertical crhsbgegesin-bashmioldingsubsivatedp aprashebetposision pnaemoldsutfakeng porti on

di to..Fig.. .3 hqwi . St f ' th I n- - nol ded
ubstrate. Figs Fs I dnSPaa edhPorha APl SR SO LLPRBC RN o o

second  enmei EREin-Gal-hdRIiRY QHSHhte tHY PRdstPbd pIRIoRIOA ah8R-sudaceand 16 are
partially cutaway horizontal plan view of a resin-seal-nolding portion, and

Fig. 1 is a parkigallliyagqattalipguta®ay vetital\cressse¢tmnalfgord views ofithseal - nol ded
substrate. Fi.gs. 18 gnd 19, are partially cut a\/@y,hori zoné{al pl an views of a
r esi n- seal -RHERAQIYRPE PaRiogcogesnoadingde K1s. Aotheming & piate ofiniessuiees #idg to a

third e”bqgeln@ﬁprﬁx}g?toe%&ﬁl rH{u%ﬁer!ﬁ gﬂe’b‘é“r‘ﬂ%%’?n?lh: icgﬁlg 20-22 are partially

cutaway vertica Nt views 0 resi n-seal -nolding 25 portion of a
resin-seal - nol diFig. @pipampaitialy agawag blag view &f the wdsidscarbotinepirtioh t he

present invention. DESCRI PTION OF THE PREFERRED EMBODI MENTS A net hod of
resi n- seal -GepTespangingrio &g di r hemdng o prgterieiare apot bleclpisdaiaed withghesidodi nment
i ncl uP@s: apo%ﬁfo?lro?iﬁeerﬁciﬂgf seal - nol di ng substrate supplying step of supplying

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 XTII-XIII in Fig. 2.

Fig. 14 is a partially cutaway vertical cross-sectional front view of the

15 resin-seal-molding portion corresponding to Fig. 3, showing a state of removing the
resin-seal-molded substrate.

Figs. 15-17 show a resin-seal-molding apparatus according to a second
embodiment of the present invention, wherein Figs. 15 and 16 are partially cutaway
horizontal plan view of a resin-seal-molding portion, and Fig. 17 is a partially cutaway

20 front view showing a resin-seal-molded substrate.

Figs. 18 and 19 are partially cutaway horizontal plan views of a
resin-seal-molding portion of a resin-seal-molding apparatus according to a third
embodiment of the present invention.

Figs. 20-22 are partially cutaway vertical front views of a resin-seal-molding

25 portion of a resin-seal-molding apparatus according to a fourth embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A method of resin-seal-molding an electronic component of the present
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. a before-resin-seal -nol ding substrate having an el ectroni c conponent nounted
t hereon, between respective nold surfaces of one nold and the other nold
provided to freely open and close; a clanping step of, when closing the

. nmold surfaces to clanp, inserting 5 the el ectronic conponent on the

bef ore-resi n-seal -nol di ng substrate and a prescribed surrounding portion
into a nolding cavity provi ded between the nold surfaces, and applying in
this state a prescribed clanmping pressure fromthe nold surface to a nmain
surface of the substrate; a resin-seal-nolding step of, after the clanping
step, filling the cavity with a nolten resin material to seal by the nolten
resin material the electronic 10 conponent and the prescribed surroundi ng
portion beiendpoidimsnt inehiden tadefdre-resinsdalrmodding substrite isagplying stspi lof supplying
resin-seal -nol.ded body and the substrate into cl.ose contact wi th each other
to be int egﬁ@f%&re%aeaér P SusHptehayiag an §l564PNa LRMPRAFL MABNISH AHFTEAN. af t er

th i - j ' | h
Fesi n seal T aErSH A olfRorrRRE B B hiR 4 o SHEL AGRPERLLINEN P, | 1o
a flat shappenaidiclote;a ciinging Qép 46 whes closag itigmblisufbits to akamp, BRettihpe

cl anpi ng pressure i s constantl a&glied.fron1the nmold surface to a joining
site of thdhaelpeiranis emronspt amide bak@rerissin-seabmpldengraubsirae prdse preseritede

substrate. - | - d substr.at e renpvin e 0 rform ng
ol a- openi A4TonaT BRBa RSk I8 S tRRH R Eot SR P gl Bt B & T
state whera@plyhig if @ifis RaQAbredRbEEHamphis presreiffont theafbll Quidcelt§ ashaih he nol d
surface of the one 20 nold, the resin-nolded body closely contacting and

i nt egr at ed swifade afltbe subsgiate; & eain-seal-weldinguitent ofaafterithe clampiagstepf filling thee ot her
nmol d. In an apparatus for resin-seal-ml djn n el ectronic c onent of the
pr esent eﬁﬂﬁ%ﬁ?,m%mnﬁ%%ww&oé&% ﬁh‘i’l%oﬁ%m“é‘dn%ﬁ“aé ﬂwﬁ@ﬁf%& is

i nserimged i |d} At ' in= I - -

el ect Ir(gni c Q%glﬁggﬁﬂe% r?’? H @%rp({ gﬁglrédglﬁﬁéhéggg%gﬁggﬁ%ﬁ% lgssez%.a ' &{ aﬁ%ﬁaﬁgy’ﬁh&tg ure is

appl i ed f orbpingheaesadink fefinaedtansldedbddycmdahe fubstraeixgb chise contkdtrbittegachi n t he
clanping state, by filing the cavity with a nolten resin material, the
el ect r oni ¢ Wk e intesrpatefeand mepintspa-ralded subsiates semevingstem of. [ter B8 n

material. Th urface of . - S i strate has
T Tt - Shap e g e B Sorin 1o AR (TP e BB RE heifsch ol 21 2
fixing meansbéteite. f i Kirfi@r tthemoRissuifaseaf theBhél81d1d has a flat shape without a step for

15 positioning the substrate, and the clamping pressure is constantly applied from the mold
surface to a joining site of the mold surface of the one mold and the main surface of the
substrate. In the resin-seal-molded substrate removing step, by performing
mold-opening where the other mold is separated away from the one mold in a state
where the resin-seal-molded substrate is fixed to at least the mold surface of the one

20 mold, the resin-molded body closely contacting and integrated with the
resin-seal-molded substrate is released from the other mold.

In an apparatus for resin-seal-molding an electronic component of the present
embodiment, an electronic component mounted on a substrate is inserted into a molding
cavity provided for resin-seal-molding an electronic component, and mold surfaces are

25 closed. Clamping pressure is applied form the mold to a main surface of the substrate.
Further, in the clamping state, by filing the cavity with a molten resin material, the
electronic component fitted into the cavity is sealed with the resin material. The mold

surface of the one mold supply-setting the substrate has a flat shape without a step for

-10 -



substrate is fornmed at the nold surface of one of the nolds for resin-seal
nmol ding. Thus, it includes each neans capabl e of inplenenting the

af orenenti oned nmet hod of resin-seal-nolding an el ectronic conponent 5
Therefore, according to such an apparatus for resin-seal-nolding an

el ectronic conponent of the present enbodi nent, the clanping pressure can
be applied uniformy to the substrate supplied to the nold surface.

Further, since the nold surface is not provided with a step for positioning
the substrate and the like, for exanple it is not necessary to consider, as
in the conventional manner, the relationship between the 10 thickness of the
substrate and a recess for fit-setting the substrate. That is, even when

t he subst r glosiosingphe sdbstratet hSubstrhid fixingf meams Yo fyxingthe hesineseas-awddedwi t hout

bei ng affecteq thereby, it beconmes possible to apPIy clanp%g$_pressure to

b
the subst r SBSUa BSprmed al the meldrspdacsratiope of theymelds 1qsyesirrseab melding.

Ctat o whor ROt PEUREe@h Mebn Bkt B RPERANAR o 4Bl B eBRT P T, 17 °

surface, t hesif-esil-maidiag afeletieshic thiapsrrhe fixed to the one nold surface can
be released easily and efficiently. As a result, an adverse effect such as
damagithg the sulhsrefatecacgeeding to sush pepppasatys forgesin-eal-myllding amelsetrenievent ed.

Thus, format] sl I op the,surface of a substrat an.effectively
and " sur el pps ARl Pl Glinbe R i Soaliedr P e BUreEmhET casea
fromthe mbéhe siBsead siplied & Rinesld sarfistet NELAAG fnce the Hidld sftfice Igied

product of an el ectronic conponent of high quality and high reliability can

be formed. nrovidéwith atsteprfor pobitidning thasubstraterandahie hiteo far, example itnistnlot t he
substrates of the identical. hype, t he aubstrates ggg %§§% i n thicknesses.
W t hout beifGea¥ &R CRRFIYRT, SR © cPrYsnLopgngnRes, theielation Rveen st rates, it
beconpy PosHicRh&s bP1HRRAbHrafd A RBesR &’@Isﬁ%re%i_nlgéﬁ%&%sfrgt?. S ‘I“Hﬁttig,egv@n Wakh orm'y

and efficiently. Wien perform ng resin-sea I ng each of substrates of
a di f f er entthe yybstrates suppdind tothalntold surfachaaryhe elnclesses saithout being affected a r ecess
for supply-setting or the |jke corresponding to the thickness of the
substrate. BEMSRY. dEhesemes Pessledprapply clampigg preguis tq the sybstraty wiieeslyand ang

thus invol Vﬁci&n@. afFﬁ[’tﬁa}?% b&‘@cﬁ'gurpgr r?ngdggBenH%We% the Bt 16 % deBarated

away from the one mold, in a state where the resin-seal-molded substrate is fixed to the

15 one mold surface, the resin-seal-molded substrate fixed to the one mold surface can be
released easily and efficiently. As a result, an adverse effect such as damaging the
substrate when it is released from the mold can be prevented.

Thus, formation of resin flash on the surface of a substrate can effectively and
surely be prevented while damages to the substrate when it is released from the mold

20 can be prevented, and therefore a resin-seal-molded product of an electronic component
of high quality and high reliability can be formed.

It should be noted that, as described above, even with the substrates of the
identical type, the substrates may vary in thicknesses. Without being affected by such
variation in thicknesses of a substrates, it becomes possible to apply clamping pressure

25 to the substrate uniformly and efficiently.

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 thickness of the substrate. Substrates of the different type vary in
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each nmethod of the present enbodinment, it becones possible to apply clanping
pressure uniformy and efficiently also to each of the substrates of a
different type. Thus, as described above, the problemof variation in the

t hi cknesses of substrates of one type 5 can appropriately and easily be

sol ved. Further, when there is a change in the resin-seal-nolded product
and therefore resin-seal -nolding of substrates of a different type is to be
carried out, variation in the thicknesses due to the change of the substrate
t hensel ves and variation in the thicknesses of the changed substrate can
both appropriately and easily be addressed. 10 In the nethod of

resi n-seal -nol di ng an el ectroni c conponent of the present enbodi nent,
fixing of theknesssanddahsinvdldsdhes afosémentionedprioblent e Howeveglaccmidohgdosubst r at e
removing step i s a&t?ined bg suct i oning, the resin-seal - nol ded. substrate
relative t&2¢haethgdaf thengesspy it g berosmpredtls BharpY daMPINBRESSWE fi xi ng

of ‘the subspirald, a5 SRSEAAPAC, APOKE of RS ARPALAIUSABEN B eShiisgal - ol di ng

an el ectroni ¢ cohponent o e presen ment 1S pro fixing

means for pesoribed Bigoveytheippsblérh of hariatieaiimtieahickiasbcded ssishates af on¢ Blpati ve to
the one nold surface using deconpression effect. Thus, the agparat us of the

prese® eBdapniapdately and gestly basolverkarfdirdsp avhea thare isgthapgminita® t he net hod

f in- - ol di th f ti oned el .oni t 4:020
Ther ef or o, TedkapeR ot ol STy TG B BRATPE b nBRTRETY pgren
resin- seal 1Rl idesibSedaéd ahtevaafoR e fhietRidkdelses e @Nthe BRATLeDfMMAAGDslMeSUCT i ON
force using deconpression effect, and al so nol d- openi ng where the ot her

mol d i s sephemsebus anhyariatipnin thh ¢hickmesses bfitherchatged substtate eaarbodli fi ci ent |y be

conducted. By rel easi t. suGtio force using deconpression effect, the

resin-seal _an%qoagategfﬁggepgggnefqﬁ@as o the one nold 25 surface can be rel eased

easiljp and effi qg%ﬂg&hoé\ﬁf ﬂe\%{q?s%h'll-&f)ldﬁ% a%de‘fé‘c'h%ﬁicet{c)ﬁnfp%exﬁ%?meagﬁreseﬂﬁmg' ng the
su ea$] S

resi n-seal - nol de strate enre ng the su rate can ‘be prevent ed,
wher eby a reatbodinsedg|fixing cfabe mpsmckealtmoldedibutstratin vl resin-geghamddéd aubstnatgh
quality and high reliability can be nolded. -12 In the nethod of

resi n- seal TABPYNGgtenrs dtainedbysnetioning b sesin-ssral-melded sabstrate relative to the

one mold surface using decompression effect.

For the fixing of the substrate as described above, the apparatus for

15 resin-seal-molding an electronic component of the present embodiment is provided with
fixing means for providing suction of the resin-seal-molded substrate relative to the one
mold surface using decompression effect. Thus, the apparatus of the present
embodiment includes each means capable of implementing the method of
resin-seal-molding the aforementioned electronic component.

20 Therefore, according to the method of the present embodiment, the
resin-seal-molded substrate can be fixed to the one mold surface by suction force using
decompression effect, and also mold-opening where the other mold is separated away
from the one mold in this state can efficiently be conducted. By releasing the suction
force using decompression effect, the resin-seal-molded substrate fixed to the one mold

25 surface can be released easily and efficiently.  As a result, an adverse effect such as
damaging the resin-seal-molded substrate when releasing the substrate can be prevented,
whereby a resin-seal-molded product of an electronic component of high quality and

high reliability can be molded.
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enbodi nent, the one nold is provided with an undercut nol ding portion, and
" fixing of the resin-seal-nolded substrate to the one nold in the
nol d- openi ng where the other nold is separated away fromthe one nold is
. assisted by the undercut nolding portion. 5 For the fixing of the substrate
as descri bed above, to the apparatus for resin-seal-nolding an electronic
conponent of the present enbodi nent, an undercut nolding portion is forned
at the one nold. Thus, the apparatus of the present enbodi nment includes
each neans capable of inplenenting the nethod of resin-seal-nolding the
af orenenti oned el ectroni c conponent. 10 Therefore according to such an
apparatus of the present enbodinent, the resin-seal-nolded substrate can be
fixed to the ondnmid dethud bacgintyeal el diioQinldifrohiRl otpahent tofi¢helfrdsshe ut  porti on
simul taneously and integrally nolded with the substrate in the

r esi n- seal efdodimegt.dhepne moldipprovided with an undgtcat moltingportionpadifringoier at i on

f ' he oth | f I d duct ed
of i or ont ryhéfhstnEaiafity WisfaBdR¥e SRndilin ARmalfibepll e BOGHRE Ot | on
rel easi ng tifd 5§ RPRand awdy FonPiheldhe mdlddakGited BRHd iderchfRoldpsd porfiga! - mol ded

substrate fixed to the oné nold surface can be "released easily and
ef ficifently. As Forthssfiting ofhesubstraterassiescribednbons| tiethe sppasatuafer i s rel eased,

d ff h i th trat t.ed, d
Cheref or o denisSeriifine AS eGRECHH: Gitubeneat SRe Bt camearBhab HERECH i gh
quality an%olaﬂF %Sﬁtbnriﬂ‘drﬂgﬂ lat {he n@diE ”ﬁlugefflehagﬂartafﬁ‘? o Rk eat

resi n-seal -nol d an el ectronic conponent of t present ‘enbodi ment, for
fixing the embodment aichuies ekt nseabs tapable of mplementasi the setodrafl ded substrate
removi ng ste ction nmeans for suctioning the resin-seal-nol ded substrate

rel ative tdeB‘éﬁéaT‘cS‘i‘% ipg the alofemspiioned ielegtrgpit GAPPRRELon ef fect and t he
d t | di i i i I xd i.N- | - nol ded
abet Fot o o 1 norHRRebleaRebAing3p sPAbrblthuly of ifiblpRlent BipbERIcf 32! - 0! 0

resi n- seal -regih-gédtancidedesudsitdto BarchREaQ0 &Y orf mbldsuffi@tBinthe stoppmgdifoRsof has
suction neans for suctioning the resin-seal -nol ded substrate relative to
the one nolthe yiderew @oianimultancensheant ivteseally sealdeshwitiathesnbiragain thel ding
Eggt Ieg(r:]h- ”égﬁg-fsgéﬁ%ﬁﬁgtg &Eege 9Q§heq})iln%1isfs& e, ftllmexrlngl -gp%mtng%pgr% 18;[1 E)?t e. Thus, it

separating the other mold away from the one mold can be conducted efficiently. By

15 moving the resin-seal-molded substrate in a direction releasing the stopping force of the
undercut portion, the resin-seal-molded substrate fixed to the one mold surface can be
released easily and efficiently.  As a result, when the resin-seal-molded substrate is
released, an adverse effect such as damaging the substrate can be prevented, and
therefore a resin-seal-molded product of an electronic component of high quality and

20 high reliability can be molded.

" Inthe method of resin-seal-molding an electronic component of the present
embodiment, for fixing the resin-seal-molded substrate in the resin-seal-molded substrate
removing step, suction means for suctioning the resin-seal-molded substrate relative to
the one mold surface using decompression effect and the undercut molding portion for

25 assisting fixing of the resin-seal-molded substrate to the one mold are both employed.

The apparatus for resin-seal-molding an electronic component of the present
embodiment has suction means for suctioning the resin-seal-molded substrate relative to

the one mold surface using decompression effect and an undercut molding portion
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i npl ementing the nmethod of resin-seal-nolding an el ectronic conponent of the
present enbodi ment. Thus, with such an apparatus, the function of fixing
the resin-seal -nolded 5 substrate to the one nold surface by suction force
usi ng deconpression effect and the function of fixing the resin-seal-nol ded
substrate to the one nold surface by the stopping force of the undercut
portion sinultaneously and integrally nolded with the substrate in the

resi n-seal -nol ding step can both be enpl oyed. Accordingly, the

resi n-seal - nol ded substrate can nore surely be fixed by the one 10 nold
surface by the suction force and the stopping force of the undercut portion,
and by releasing the suction force and the stopping force of the under cut

portion, thr@fmeaaslm—&@ahola}foelﬁsﬁngw@ﬁfersabﬁrafté.xemispit hikeadR ey éiifpﬁbléi)ﬁce can

be released easily and efficienfly. As a result, an adverse effect such as
damagi ng t teplemehtmggbe methsiddd desin sdad-modding emelactraliceynpapenthef theiprssendt e can
be prevented ereby a resin-seal -nol ded 15 product of an el ectronic
conponent G6PPRMGKEMGuality and high reliability can be nolded. In the nethod

of 7St - seal - g NGARRLAShEARLE (EOTREASILS Blng e (B4R SENmoIRAPOTI Mont, i n

t he before-resin-seal -nolding trate supplying step, a single
bef or & r esisnbstratel torthd dneugokisnsfaceliyesuctons fypgd ushith dezbwpesssibh effemladd sher f aces.

In the app%_rlat,us }_g’ré resi n-seal - nol dj ng an el ectroni(i conponent of the
present 20UNcHEB AT HERg thegesipsealapolded substiae o Hig e mepld swifass by k% i s provi ded

each moans RAEg bt e e BAREh Wi and ol S RO S b o

el ectroni c salestfaia e @bintsesl-moldE@Rtep RO tedtploydder ef ore, according to
such apparatus of the present enbodi nent, as conpared 25 to the

af or ement i oned dsrowingly ke resiprrgrlanoldedpitste can plone surely pe diked by the one
e oo S0k B RS GaB RBE AT PR St veer
LS50 M, Rt R iR Rt ML e L0
resin-seal-molded substrate fixed to the one mold surface can be released easily and
efficiently. As a result, an adverse effect such as damaging the resin-seal-molded
substrate when releasing the substrate can be prevented, whereby a resin-seal-molded
15 product of an electronic component of high quality and high reliability can be molded.

In the method of resin-seal-molding an electronic component of the present
embodiment, in the before-resin-seal-molding substrate supplying step, a single
before-resin-seal-molding substrate is supplied between the mold surfaces.

In the apparatus for resin-seal-molding an electronic component of the present

20 embodiment, a portion for supplying single substrate is provided to the mold face.
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.

Therefore, according to such apparatus of the present embodiment, as compared

25 to the aforementioned conventional apparatus wherein a plurality of
before-resin-seal-molding substrates are simultaneously supply-set between the same

mold surfaces, the overall shape of the mold and the resin-seal-molding apparatus

employing it can be made smaller.
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substrates are simultaneously supply-set between nold surfaces of one nold
structure wunit and for exanple when each substrate is applied wth clanping
pressure in order to prevent resin flash formati on on each substrate
surface, an adverse effect of damaging 5 sem conductor el enents and

i nt erconnections on each substrate is invited if clanping pressure is
excessive. Conversely, if the clanping pressure is not enough, an adverse
effect of failing to uniformy and surely prevent resin flash formation on
each substrate is invited. However, even when substrates vary in

t hi cknesses, the effect of the variation in 10 thicknesses can be m nim zed
if a single before-resin-seal -nolding substrate is supplied between the

nol d surfaces, ag desdribRl @Bove) sthbEsubERedY h Ridkhesa, when Qﬁmﬁrh’lh?bf ates are
suppl i ed between nold surfaces. Accordingly, selection and/or setting works

of the cl anipitnatgspresimultaneposly sepplyesed betwees imold sufacenditinegnaldistuctatee can be
carried out _easily. In the nmethod.of resin.seal-nplding an el.ectronic
conponent. GPLARb I eaaBhle WhES <L BARERAE SPHo N SR ESIR BOB! di ng
substrate ppRRhYRH MRILRmAoPAHedcBSosthte dubhcdGh A Ferbiteds SEMmAPMeA! NY
substrate and side position of the nold are positioned on an 1denti cal

pl ane.5 The semppandicts danenteaidinteemnnendions oy each seberte i3 mvited dilanging of t he
present enbodi ment is provjded with a nmechanismfaor supplyin

. . ying a
bef or e- r esPRESSHENS GRSEHIeg Cooverspdn ik the lamping pressuts 1o AQt AU ANAgVESef t he
bef - i e i i de. i i . .
Caent | cal SR G €] Mo AR B AREvehl SRR K filiGH oh BECHTIbAA0 A"

wher ei n an igliredt r oni ¢ conponent nounted on the substrate is inserted into
the nmolding cavity. Thus, the apparatus of the present enbodi nent includes
each neans capdveevst, evepvasiFibstiges vasy Hethirkaesses, thessffeckeldhe wgfiationdn an

pparshus. FEPREE Ehn B b RIS R0 BT Db o T BECR st ng Tace

appar at us f esen ( I'S ( cel
of the bef defivdef Shé:moRIFBurABEsdhs\EbnspaRs toah& cABWHehea plufkfityPefubiteitesdre t he

nol d, and therefore an adverse effect can be prevented, such as a nolten
resin - 15 suppliedibetwecn madd surdacent oAcdoedingly, selectidreandéeri settingavorkebfitheg st ep
and result ic?a?n;iir?g ;r)Trltjelss(ljJiren% t% before-resin-seal-molding substrate can be carried out easily.
In the method of resin-seal-molding an electronic component of the present
15 embodiment, in the before-resin-seal-molding substrate supplying step, an end face of
the before-resin-seal-molding substrate and side position of the mold are positioned on
an identical plane.
The apparatus for resin-seal-molding an electronic component of the present
embodiment is provided with a mechanism for supplying a before-resin-seal-molding
20 substrate that positions an end face of the before-resin-seal-molding substrate and side
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
25 the present embodiment.
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

the mold, and therefore an adverse effect can be prevented, such as a molten resin
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. cured resin in such a gap. Further, an adverse effect can efficiently and
surely be prevented, such as part of the nolten resin material in the gap
flowing onto the bottom surface of the substrate and resulting in formation
- of aresin flash on a substrate surface 5 In the nmethod of
resin-seal -nol ding an el ectroni c conponent of the present enbodinent, a
plurality of units of nold structure units, each supplied with a single

bef ore-resi n-seal - nol di ng substrate between respective nold surfaces, are
arranged as stacked, and the clanping pressure is simultaneously applied to
each of the nold structure units arranged as stacked. 10 In the apparatus
for resin-seal -nol ding an el ectronic conponent of the present enbodinment, a
plurality &fateial enjersg ine the gap ictha Fesingseiat-molding-step apshrepatingin holdingjafg| e

bef ore-resin- l. - ol di ng_subst at e _bet ween.respect.ive. bl d surfaces, are
ar r anged ascure’g? gscrklélcf,uaéﬁgalf'hgﬁ 4 h&ﬁﬁflﬁgv?fﬁee%&f&ﬁt %fh&ew&ﬁ ?’%qrfé%‘ﬂ% E?/ applied to
each of therevehtdd, sukk HEPAH 6f UB inchteR kEsHE8EriASn %@g&ﬁ%wiﬂ'@ Hx?to_ th&Bo@gRar at us

of the present enbodi nent 15 includes each neans capabl e  of inplenenting the
met hod of sedias-of ¢l substtade and sesultieg cformation af@ampsindath af a substrptecssdade.

enbodiment. Therefore, according to such an apparatus of e present
embodirent |t he 1t et 6f TspinesHel-aplBiRe 4p glecirhhic samBpack Ogﬂweamas@mem
di rection i.8hi i i i NG, 4.0 [1; lurality
of ol d ot FILPRFiRE s Mually SR SORDESRARHAMIG AR QBT i L BRIP 12T Lt
cl anpi ng prefosesrasinagenl-mekditgsubstedie bétwebieregpectiat mioyd airfacey)asd arednged as

substantially the sane as _that required for a single substrate. Accordingly,
there i s ndtagkedaudieslpmpingpressiras suadiapgously appliedsiosganhyof the melde of the
nol d and agﬂ_a&g}eqﬁmg%&? eQ%PgLagg&o t he nunber of substrate being

suppl y-set, "Of  nhecessi % 0 |g?1'cl anpi ng pressure, as in the conventi onal
nol d 1) ruct ur e ik HeSipBatid FoPtesihalkaltiiol@ing 8 feRichohik ToRmpd At vhtedire@nt
substrates are supply-set between nold surfaces of the identical nold
struct ure @mbpdingnhaelurality of noits efoveld stimetureounite; eachsupplisdwithp gnglesure to

b dual Iy, hi gh. di t ' e i h m f 1
o ural ity GRT e BORTR e 8Pt OBl e AR PR Bha t he

resin- s_eal ‘sfHéin, ARd ﬁﬁ%ﬁ&iﬁ?pﬁ?ﬁ!ﬁre i‘s%ﬁ‘n&ﬁn&@ﬂfy‘r a%ﬁéd & ea@R of HERAGI8D tO the
conventional nol'd structure. Further, since

structure units arranged as stacked. Thus, the apparatus of the present embodiment

15 includes each means capable of implementing the method of resin-seal-molding an
electronic component of the present embodiment.

Therefore, according to such an apparatus 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

20 stacked. It is noted 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 disadvantage such as necessity of increasing the size of
the mold and apparatus corresponding to the number of substrate being supply-set, or
necessity of high clamping pressure, as in the conventional mold structure wherein a

25 plurality of before resin-seal-molding substrates are supply-set between mold surfaces of
the identical mold structure unit.  Since 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, the overall shape of the mold and the resin-seal-molding apparatus can
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el ectroni c conponents in each substrate can sinultaneously be

resi n-seal - nol ded under the identical nolding condition, uniform products
of high quality and high reliability can be nmanufactured highly efficiently
5 1n the follow ng, enbodinents of the present invention will be described
referring to the drawings. Figs. 1-14 show an apparatus for

resi n-seal -nol di ng an el ectroni c conponent of the first enbodi nent of the
present invention. Fig. 1 schematically shows a configuration of a

resi n-seal - nol di ng apparatus for inplenenting the resin-seal-nolding 10

met hod, and Figs. 2-14 schematically show substantial part of a

resin-seal -nolding portion in the resin-seal-nolding apparatus. Figs. 15-22

show an appahfdesmiler af €shparsé &l theRbevéiond] nll€ sinictiiec  FoRRaNSiAte of  anot her
enbodi nent of the present 1nvention. First Enbodiment 15 Fig. 1

schemat i caklegtremoggmpenestsdn gh¢h sibsif4tg qamsimplianspusly berdsip-scalamoldst andey

appar atus. ,The resin-seal - ml.di ng. arat us i.cludes a resin- l - mol di ng
portion 106hef1§?n“cPle‘§?l !@@QP-‘HﬁPﬁ%P‘gﬁf%‘fuéﬁqf&ﬁh&“é@Mﬂg’ﬂﬁh rﬁﬁgtgllt§ﬁﬁ%t rate,
a substrat 8¢ slaRRaYUFRIEYRY effRfRAPI sm 200 for carry-supplying the

bef ore-resin-seal -nol ding” substrate to a 20 prescribed position, which wll
be de$cri bed | afrethe following, enttsidimaresbf the pciseng ip@ntiomwilbbeldestabed enovi ng and
carrying the resin-seal -nmol ded substrate out of the resin-seal-nol ding
portion, afdeingdRihe graVEEsal carry- supply mechani sm 300 for carry-supplying

the resin mat eg}g_%!rr%)-ltlg.sﬂo\graﬁiﬁe-i&ﬁgf%%ﬁ 10 :nanl '(?Hromsc %‘Jn?gg later,

of the resin-se i'ng portion. esI n-seal “nol ding port

i ncl udes athofirdt dnibdimént lof shopresaat mventibnng Fin 1 sehedtically shossrponent, a nol d
open-cl ose mechani sm 120 for opening and clanmping the nold, a press frane
nmechani sm £oufigusationnsiayesiersealarelding @ppas papfr igplsmestng hegesinrppalrmolding j n a

oLt Q0T ik 4 QRS BLBREBSLB A mPIRLYL T
150 for regoRidAGAtIR resin-seal-molding apparatus.
Figs. 15-22 show an apparatus for resin-seal-molding an electronic component of
another embodiment of the present invention.
First Embodiment
15 Fig. 1 schematically shows an overall configuration of a resin-seal-molding
apparatus.
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
20 prescribed position, which will be described later, of the resin-seal-molding portion and
for removing and carrying the resin-seal-molded substrate out of the resin-seal-molding
portion, and a resin material carry-supply mechanism 300 for carry-supplying the resin
material to a prescribed position, which will be described later, of the resin-seal-molding
portion.
25 - Resin-seal-molding portion 100 includes a mold 110 for resin-seal-molding an
electronic component, a mold open-close mechanism 120 for opening and clamping the
mold, a press frame mechanism 130 for applying prescribed clamping pressure to mold

110 in a state where mold 110 is clamped, a pot block 140 that is for supplying a resin
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driving the pot block arranged so that pot block 140 is freely joined and
separated with respect to side position 110a of the nold intersecting
perpendicularly with nold face (PL face) of nold 110. 5 Mold 110 i ncl udes
at |l east one set of nold structure unit. The drawi ng shows an exanple of a
configuration in which two sets of nmold structure units each constituted of
a first nold 111 and a second nold 112 are arranged as stacked in the
vertical direction. To the nold surface, that is, the nold face (PL face),
of first nmold 111, as shown 10 in Figs. 5-7, a supply-set surface 113 for
suppl ying substrate 400 is provided. Supply-set surface 113 inplenents a

portion for supplyi a single substrate for suppl.y-sefting.one substrate
400 havi ng %ergaﬁ)éﬁ'&ghw@nésg%wéﬁ? “(‘W&“%HBM §¢ ’H%‘BdSOtf(Hé @Bcatbhat is, to
suppl y- set i b i firhe

af orenent i gzigglfggﬁgpg}stﬁo%k?gnﬁ%ggﬁp%(%/{rhgg?ﬁr% 20%245),19%% g?ogltrl\éeda%@bsgﬁa?g{tegvﬂ Ois
suppl i ed 1espaet to8ide positibhel0a b0the il intedsicting pérpemdidul @lyf with siakplage ng

substrate 400, a step or the |like for positioning the substrate is not
provi ded, WRLd#rcehaEmpldelOpr ovi ded as a recessed shape in a conventiona

nmol d rface. Aqggor.di.ngl suppl y-set surface 113 for | yi.ng ;,and setting
subst thte 1o 1 gl 1A Taetdes AP B oB erd el Sprieuitac PE AN R ol o 112
arranged ORRQRAhSle 0P a SHRHY At in SHHidhAKS sbsDrRold istradrufBlibts ddch cohsiblted
resin-nolding cavity 114 is provided. Reference nunber 115 in Figs. 5-7
denot es a tafarfftenolpad hahda secomdintcodd 1 I22ane arrangedeasi stdckedmethe mertichler eof i s
formed to %mmni cate with cavity 114, while the other end thereof is
formed to cate with side position 110a of nold face (PL face).

Ref erence nunber itk ani | rovi r hed 25
position on the Tr?é?lz11 g ngﬁ? arg%e’(atgu g’t@%ﬁ%@%ﬁ%@} %8 gﬁﬁ%&@tgldﬁ% qggﬁ dfvlal‘rast

mol d 10L1. ifoFigs] 7] ¥ suppi-sat emdceriu Bier supplyinganbitease a0Pisprovadel. f or med at each
position on_second nold 112 opposite to each positioni nqb aién 116.

Posi t i oni ng®ypPly-sel eurtesel 1 b3 implements a portiondor sipelyinampingle seosiatedor for
SuppLY- Set L, Bel 3600 Sl SRt A% WERLg 4R e BE EahBorAP ot Sl MBS | Ped

position on e supply-set
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
15 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
supplying and setting 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
20 resin-molding cavity 114 is provided.

Reference number 115 in Figs. 5-7 denotes a transfer path for a molten resin
material. One end thereof is formed to communicate with cavity 114, while the other
end thereof is formed to communicate with side position 110a of mold face (PL face).

Reference number 116 denotes a positioning pin provided at a prescribed

25 position on the mold surface (substrate supply-set surface 113) of first mold 111.
Similarly, reference number 117 denotes a pin hole formed at each position on second
mold 112 opposite to each positioning pin 116. Positioning pin 116 and pin hole 117

show one example of means for supply-setting before-resin-seal-molding substrate 400
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Specifically, when supply-setting substrate 400 to substrate supply-set
surface 113, substrate 400 can efficiently and surely be supplied to a
prescri bed position on substrate supply-set surface 113 if a positioning
hol e 401 provided to substrate 400 and 5 positioning pin 116 are engaged

wi th each other. Further, perform ng clanping where two nolds (111, 112)
are closed in this state, each positioning pin 116 of first nold 111 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 supply-set surface 113.
Figs. 8-10 show anot her exanple of neans for supply-setting 10

bef ore-resi n-seal -nol di ng substrate 400 to a prescribed position on

substrate syRRréschBid positiohamSubdate Ripplyt i@ Shrfteni1® 116 provided to substrate
suppl y-set surface 113 is elastically ‘supported by an el astic nenber 11 6a,

and its tip (uppweciépaly, wherf suppbyrsettong subgiate 400 fr swbistdasd sepply-bettsuifacepr oj ect s
from substrate supply-set surface 113. Tip shaft portio 5 116b is forned
o be. mt ed i MRSEREH00 £ Rrs TS Sieelh b PR EL i Bl Td PeERORER S a” (1 p
of tip shafdbfaid WpPlyldkbSurkate A1 9V L5skitining MM A1GHEGAEN o SIbriteRB0hh@N 116¢C
for positioning, i'ch is formed as a shaft portion narrower than tip shaft
porti dn 11@ositidhieg psubid are segdged grithidach othee 4dthen petfbsting tlmpingpiers et

surface 113, en qQrtion 400a of suybstrate 400 mated with tip shaft_ portion
116b thr ougwoabfgfiﬁ fdni hiy) apclagaddn s statsy egch Positianpg pinal 16offirg mald dd1

posi tion 1108, of inf@ééihljpﬁplﬂg’?1Z§§%@r§ahdr‘mm]§léﬂtllfg- ThYS ta@%ﬁowéé"[@ﬂg%,%ﬂ?&t first

nold 111 and second no i's ’lowere o”a’position not

reachi ng f w0l ischaelpistgplposithisabstiafetipplydet Qrfackie1®, positioning pin 116 is
pressed by the mpld face (which is tﬁe bottom surface of second nold 112.
The drawi ng shovdgas’-Kxdep aotlics exanplp pemeansdonsupplyssettingert ed into a site 25

I T X

substrate. guffathixgz. state, by causing pot block 140 to be joined with side
position 110a of nolds 110, end portion 400a of the substrate is pressed by
pot bl ock 140 (SResitengg pd) 11G-provided ds sutistratersgpplpiset surfade UlBlis glasticailipe

substrate i s%pgc? ee yV\zlinlt e as%g ae%m%e? tl]%z;[, alrl)c? {tg 'icil()) ?up%ére gn£ fshz&i{] SOI%(())ISI iltlg‘t?{]si ng pin.

provided so that it projects from substrate supply-set surface 113. Tip shaft portion

15 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
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

20 hole 401a projects externally from side position 110a of mold 110, as shown in Fig. 8.
Further, when clamping first mold 111 and second mold 112, second mold 112 is
lowered to a position not reaching full clamping position (see Fig. 9). Here,
positioning pin 116 is pressed by the mold face (which is the bottom surface of second
mold 112. The drawing shows an example where a pressing pin is inserted into a site

25 engaged with engage shaft portion 116¢ of the positioning pin), until engage shaft
portion 116c thereof is mated with positioning hole 401a of the substrate. In this state,
by causing pot block 140 to be joined with side position 110a of molds 110, end portion
400a of the substrate is pressed by pot block 140 (see Fig. 9). Here, positioning hole
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Accordingly, pot block 140 can press the entire substrate 440 to slide it
over substrate supply-set surface 113 so as to nove it snoothly to a
prescri bed position, that is, so that end portion 400a of substrate 400 is
positioned on the identical plane as side position 5 100a of the nold.
Thereafter, second nold 112 is lowered to the full clanping position (see
Fig. 10) to achieve full clanping. Thus, by pot block 140 pressing substrate
end portion 400a, substrate end portion 400a and side position 110a of the
nold are fully positioned on an identical plane. 10 Thus, according to such
apparatus of the present enbodinment, no gap is fornmed between the end face
of the before-resin-seal -nolding substrate and the side position of the

nol d, and t4Rés ef hesubstraieis mated; with; engageshadi pastien bipcsefdhe pesitiening Bia. ef f ect

b od 1 h i i.al i h d
Fesults |n APt 4Bt oReRTHo PhuiriidRe BRR Slraf P ok 2 ok lcn I8y er se
ef fect can sghili-Bétatthde PI3CkoSdt8 mbve® shivobtile Y& R bR critRatpoBibh, tﬂ&t she tml ten

resin material in the gap flows onto the bottom surface of the substrate
and resul t £nd poftionAQ0a ofisubktrate 400 iff pasiioned o e idertisal plare asisidegmsitiont cavi ty

114 of, sec |d 112, transfer path or. the nolfep.resin material is
for madh 1t e B ihe ssif ( %%reaii?bvﬁﬁgor@dﬁﬁéﬁiléaﬁkowgr%tpﬁﬁ%ﬁ%%nm&p?%ﬂow or med
at a positi i : r path 115 of cavity 114, when injecting

The 26 o) (SR TEROES Eetihe PR Bg b O! ty 114 which will be described |ater,

residual air i n Thaw,byypot blotkild0 pessihg vulsyrate\vead pattéesh 400af substoate hdle t hr ough
the air vent by the injectiqgn of the nolten resin material., Figs., 8-10 show
the resin- aIAAOgiangd sidp pasiden 10w ftheimaldgre fullyrpositeaerheon awideptisal suppl yi ng
the before-gesin-seal -nolding substrate having positioning pin 116 25

i ncl udi ng A8t i c nenber 116a, tip end shaft portion 116b, engage shaft

portimgn 116c  anthubhRcbidi® to Eieh dppataiusSfahe pRE&H: REbIBIRRNE NdaPay fonma¥e neans
for fixing the substrate to one nold 111, 1 n addition to the supplying

mechani sm betwesnithe érel fdesof the befotcatesin-sedrmoldinigdubsitate andothe vidd pdsition bf
substrate ftile):( }nr(]) , 364 Hlsére?gr% ir]; the r];siir)l(-isga?-mo_lc%gg rst%rs) isgéhsaglaa{d_vglgle% ectscg.rtl)%g rate 400.
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
15 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.

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

20 molten resin material into cavity 114 which will be described later, residual air in cavity
114 is positively evacuated to the outside through the air vent by the injection of the
molten resin material.

Figs. 8-10 show the resin-seal-molding apparatus provided with the mechanism
for supplying the before-resin-seal-molding substrate having positioning pin 116

25 including elastic member 116a, tip end shaft portion 116b, engage shaft portion 116¢
and the like. The resin-seal-molding apparatus may have means for fixing the substrate

to one mold 111, in addition to the supplying mechanism, as will be described later.

One mold 111 is provided with substrate fixing means 500 for fixing

=20 -



Fig. 5 shows substrate fixing nmeans having suction neans 501 for suctioning
resi n-seal - nol ded substrate 400 relative to the nold surface (substrate
suppl y-set surface 113) of one nold 111 using deconpression effect. 5
Suction neans 501 has a prescribed nunber of suction holes 502 opened at
substrate supply-set surface 113 to join with one main surface of

resi n-seal -nol ded substrate 400 that is supply-set to substrate supply-set
surface 113, and a ventilation path 503 allow ng comruni cation between
suction holes 502 and a deconpression punp (not shown). 10 Accordingly,
with this configuration, operating the deconpression punp to reduce the
pressure in ventilation path 503 and suction hole 502, as shown in Fig. 6,
r esi n- seal Tesih-seadinmeldedisnbiteatedd®. suppl i ed betmeen first nold 111 and second

nold 112 can be.sypply-s ubstr at set sur 113, .and

resi n- seal - nol dg:dg 5&8%’?5‘?@“%0%“%5?‘*%% g ’r?na{n%apéééﬁg?r&%tl‘%}“%nt acting
to substratggg 's'%ﬂ) ln%hﬁa%tsuﬁé'if E Q4R feladivBYo fr mibl8 tsbl? ef(gfbgﬁafé%hﬁﬁ ipe
deconpressi on effect. aIeasmg the suction force using 4

deconpr essisarfaef 1f1é¢bfoﬁdmollddslll usmgalecomprdasibrseffest.r ate fixed to substrate

suppl y-set surface 113 can _be rel eased easily_ and eff|C|entIy Mol d
open- & ose mechancuon mz@;lﬁ@léamer@ﬁlwwegpﬁwtl%b@e% %‘Pﬁﬁnéééhl ng or

ol ampi 19, Ofsubd WBEReks s PheB) 1 SHEHRRHGR. Al SrbIl s 0l Afranacd s

st acked 20 over e ver |rec avvl ng ows an

exanpl e wheubstatd 400kthpy I8 sGpply-5@ ¢ iltistiaie @pplp%buﬁ@ﬁce BIBj)énleleﬁ)ﬂ"ﬂatldSlﬁ nol d
open-cl ose nechanismis provided with a pinion gear 122" rotated by a

nor mal / r evereteS Poallapiingreanunication betwaepsudivovioles SAAdand welepempregsien s (123,
124) neshi g% (‘tn %o n gear 122 and noving reversely to each other in the
verti cal m (hak 'based on the normal and reverse rotation of pinion

gear f¥2. One ragdeo y, With t}h?sscohﬁéurlaﬁ&?rop%ﬁn@ﬂfe"de@&nfﬂ%ﬁ@n f)@m?tém(:h' ne

frame 101 fixed at a 1ower position, and has Tts upper end porti on nmeshed
with pini one@mﬁh&ﬂ@ssumm\fnmﬂammm‘th hahdnd suctionhblerSOR paskshgearin Fid 6has its

| ower end portlon hed with ni on ear 112 and has its upper end
portion fi %&Hnlsﬁi-"l‘é“ dcpubgsiae &%51}:}]138 betwigen; rrshwgédl Hippdesecond mold 1%

can be supply-set to substrate supply-set surface 113, and resin-seal-molded substrate
400 can be fixed in a state closely contacting to substrate supply-set surface 113 by
15 suction force using the decompression effect. By releasing the suction force using the
decompression effect, the resin-seal-molded substrate fixed to substrate supply-set
surface 113 can be released easily and efficiently.
Mold open-close mechanism 120 is a mechanism for simultaneous mold-opening
or clamping of the two sets of mold structure units (molds 110) arranged as stacked
20 (overlaid) in the vertical direction. The drawing shows an example where a rack-pinion
mechanism is included.
Body 121 of the mold open-close mechanism is provided with a pinion gear 122
rotated by a normal/reverse rotation drive motor (not shown), and two rack gears (123,
124) meshing with pinion gear 122 and moving reversely to each other in the vertical
25 direction based on the normal and reverse rotation of pinion gear 122.
One rack gear 123 has its lower end portion fixed to a machine frame 101 fixed
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
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One set of nmold structure unit (nmold 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 nmechanismbody 121. 5 In the nold structure unit
provi ded to the upper surface position of nold open-close nmechani sm body
121, first nold 111 thereof is fixed to the upper surface of nold
open-cl ose nechani sm body 121, while second nold 112 is fixed to the | ower
surface of nold nounting block 125 arranged above. On the other hand, in the
mold structure unit provided to the | ower surface position of nold

open-cl ose mechani sm 10 body 121, second nold 112 thereof is fixed to the

| ower surface of nold open-close nechanismbody 121, while first nold 111
is fixed td22,aadbppis usper £ad pontibn fimkdito amwid mognthigdddckl 26 aprangediasbveo

machi ne frame 1Q1. Therefqre, accordjn such. a configuration, by normally
alnd rever sgl c%/ r “ﬁtsFtrfgImﬁngBﬁ“wt%‘E’g‘?ﬁgq)rf’ﬁ;‘;tﬁﬂ@gﬁ ﬁﬁsgll"ﬂ)ﬂb}ahm and t
clanmping o : : i gﬂ,&p { sets
of nold st r%ngr%eomJﬁlitlss m)lﬁﬁg)(sjtoie%%eatrhfﬁaée% as s gctEee |nS't9 ae(E verr{l(ly}@al
directi on op¢n-besembihaunh boldplldl open-cl ose nechani sm 120 in the present

enbodi_nment is configured to simultaneously nold-open or clanp the two sets
of nmoPd st ruct uftheineld sirugpeeumtigrpvided torthg sapeisugacecrastionpim@dyer ti cal

di rection ' i r . 0 ' ears
150 ) Bh PR HRMhaRDl 90,453 s o 9 S POth BB roe
vertical dinddfbpécloddaneshanismibdgy M1 dviiReBcEHdan6ld M8 e haftedtbithe PRer | i M ted to
the aforenentioned nold open-close nechani sm and ot her nechani sm can be

enpl oyed seéurfacerpd mpdd moustang Wockul 2%areangsd gbavel d Onpgbeother bindpm thamaddt s of
nold structure units (.nolds. 110) arranged. as stacked in the yerti cal

i rect on. stuiBgratidgl ikl SoURGTRRLER oL Rt poensflosiBraBhbE o 11 ui o
power gTeChapig M1 GEQRE fitig 135 R s ﬁégﬁa thﬂi?@%ﬁ&r?ac@%@nﬁl@&ﬁéd—&oééer tical

drive mechanism can be enpl oyed. Fur , t rive source nay nove second
nol d 112 i eehdnigmbodyhE I saxhile fiesamold/ &t I isdxked yo thangpérdsarfavoomdkl of nol d
structure units (gol ds_110) . arranged, a% stacked in the vertical direction
can -22 simAwntiagplogk 130 peovidsd do gpehiae framedPinped in associ ation therewith.

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
15 mold 112 in each of the two sets of mold structure units (molds 110) arranged as
stacked in the vertical direction can be achieved.
Mold open-close mechanism 120 in the present embodiment is configured to
simultaneously mold-open or clamp the two sets of mold structure units (molds 110)
arranged as stacked in the vertical direction by rotating pinion gear 122 by a motor and
20 moving rack gears (123, 124) meshed with pinion gear 122 reversely to each other in
the vertical direction. However, the mold open-close mechanism is not limited to the
aforementioned mold open-close mechanism, and other mechanism can be employed so
long as it can simultaneously mold-open or clamp two sets of mold structure units
(molds 110) arranged as stacked in the vertical direction. For example, as a drive
25 source thereof, an appropriate fluid power mechanism, crank mechanism or other
mechanic and electric vertical drive mechanism can be employed. Further, the drive
source may move second mold 112 itself (or the rack gear) vertically, and the two sets

of mold structure units (molds 110) arranged as stacked in the vertical direction can
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Press franme nechanism 130 is for applying prescribed clanping pressure to
nold 110 in a state where nold 110 is clanped. Press frane nechanism 130 is
provided so that it can reciprocally nove along 5 nachine frane 101 by an

. appropriate reciprocate drive mechanism 131. Press frame nechanism 130 is
provided with press neans 132 using electric, hydraulic, mechanic and other
appropriate pressing nechanism Therefore, according to such a
configuration, by reciprocate drive nechanism 131, such an alignnent

adj ust ment can be achieved that a press center position 133 of 10 press
means 312 in press frame nmechanism 130 is noved to a position where it

mat ches with a center position 118 of nold 110. Additionally, the pressing

force of prsansltanedsshsbel@aldcspened bii climpdd iv addodiativh eeyeviieh. appl i ed to center
position 118 of clanped nold 110. Thus, in the nold clanping, the nold
cl anpi ng pr essurBsessfiranremeshasismpignsfor 3pplyiag presedbaderlaraping pressuie toypiold

structure (NS lds 110 anged as stacked is 15 simultaneously and
uni formy ;g_;k)’ﬂ?%ég’?%w@%{%ﬂ‘%? ?W@ C?P(S'I‘p(?%st ructure units. It is noted that
center position Prdd fimdMbchadidM 136fi€provided kb ehat @Yk Feditdtdllyhowfalongol d 110

itself. On the other hand, in the present enbodi nent, as deéscribed above, it
i s onéd f eatmachineHeamesi{d dtyramtappepdiaigoecipmeateGivive areghariishe 1pbsi Rieomfram®a of t he

nold are positi.on on _an. . dentical plan Accor.di ngl t he center sition
of ot o 1100 R a9 hrRided S et el iz Cxe B, Wyprap e riciBag 4L a
whi ch cl anmitRg BpRpeidfeSreRihg mdchhfidgnt |y be applied to substrate 400. By
reci procate drive nmechani sm131 noving press frame nechani sm 130, the

cent er positi on Tferefotes accatdnglfiOsuahd cpn@satimmn by recigyosite dove th8chaofsmpr ess

means 132 can be matched with each other. Whjle the present enbqdinent shows
the mechani S b8 Aigiment fdiysteat sandecchisse @ahﬁemwnqumt@eigégF t hat

pressyfr a”%r?%%ﬂ@aﬂk 313 #?egs%rgg&gﬁ§m '36'?93?2@ 'o”ae%osftfo%r@hejrgi'rm&ta?es

rel ati onshi'p between mis Ive. Accor aly, confrguration which

i's reverse with i benteropfsitiduriaBiofmotd1010) | Additienatly, ahe pessib@fdrcd of presye
configuration where the position of press franme nechanism 130 is fixed and
nol ds 110 rreedngrlde sewefliciontlyand weclehparplied 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
15 simultaneously and uniformly applied to each of the mold structure units.

It is noted that center position 118 of mold 110 refers to the center position of
mold 110 itself. On the other hand, in the present embodiment, as described above, it
is one feature that substrate end portion 400a and side position 110a of the mold are
positioned on an identical plane. Accordingly, the center position of mold 110 in this

20 case means the center position of the substrate at which clamping pressure can
efficiently be applied to substrate 400. By reciprocate drive mechanism 131 moving
press frame mechanism 130, the center position of substrate 400 and press center
position 133 of press means 132 can be matched with each other.

While the present embodiment shows the mechanism where molds 110 are fixed

25 to machine frame 101 so that press frame mechanism 130 reciprocates along machine
frame 101, the relationship between them is relative. Accordingly, a configuration
which is reverse of the configuration shown in the drawing, that is, the configuration

where the position of press frame mechanism 130 is fixed and molds 110 reciprocate
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Further, while press nmeans 132 and nold 110 (in the illustrated exanple,

nol d nounting block 125) are separated so as to inplenent the
above-described relative novenent, they (132, 125) may be fixed after the
above-descri bed center-alignment 5 adjustnent is finished. In this case,
there is an advantage that, as the center-alignment adjustnent is finished
al ready, press neans 132 can be used as a vertical drive mechanismfor

si mul t aneousl y nol d- opening or clanping the two sets of nold structure
units (nolds 110) arranged as stacked, effectively using its novenent in the
vertical direction. 10 Pot block 140 is arranged beside nold 110, and
provided so that it is freely joined and separated with respect to side
posi tion 1h3y tefenigléyegp! d intersecting perpendicularly with nold face (PL
face) of nold 110 by reciprocate drive nechanism 150. Pot block 140 is
provi ded with aFuother] gvhile hreiss insarisol32smdmhold A0 fin thesillustraggdegxiamiple, i®ldind t hat
is arranged cor.reﬁﬁgggb%}? to the (ﬂunber .of . the yer ica(% t sets of nold
structure (HAYPEDE B5 SeRREALehEn 3 1rMRIGHIEALIE PR IsserPeddepinger 142
for pressuyrdal i i i L n
appropri at gﬁ dr‘é}(?i@gtr’ rg% t(gﬁd? ?ﬁaﬁéiﬁgean%{r‘ﬁ?lilzegﬁfoggaééaéggfur)\%enﬁ l]frlfégl?‘griﬁz to
reci proocat edjusiment &ifohéshed aniaghit @2seqthepnigad adeatitageithte, pahe caneroilignaienpl ock

140, a stopper 20 pechanism 103 is arranged for nmore surely maintaining
j oi ned st a@iugimsat ﬁ(ftm%b%elkeaﬂwres*%n?wﬁg%icm bqused goa yedicalidsiye110a of t he

I d int ' i i th. nol 0 10.
Stopper meihidn RS ARIRLEAA e bt Bife e Fo S BhaBla MU, |

back surfaceitd 4Reldof 1 ckrabialds sldtRed @iffectively dding iy Hoviehiént Bxxha@sedtieal press and
stop back surface 140a agal nst side position 110a of nold 110. 25 Pot bl ock

140 is prodirge#dPnni t h an appropriate heater (not shown) for heating and
I ti [ ' 1 | i gd.jnsi t 141.. T f : di t
thi s 1Bnf i gur at osn ol 13Re FHRBs) Boidedmaf e taararidr Faot §98%nol e pot

bl ock 140 GaifedshPsbparat@duiiPreBfect & H8pMifidh 1108 20 RAEGABRe@Ingt Ne - 24 nol d
face of nold 110, and can be retracted to be separated fromthi's position.

perpendicularly with 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
15 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
pressurizing the resin material supplied inside pot 141, and an appropriate reciprocate
drive mechanism 143 for causing plunger 142 to reciprocate.
To a side frames 102 arranged each side portion of pot block 140, a stopper
20 mechanism 103 is arranged for more surely maintaining joined state when pot block 140
is joined with side position 110a of the mold intersecting perpendicularly with mold face
(PL face) of mold 110. Stopper mechanism 103 is provided with a stopper member
104 joining with a back surface 140a of pot block 140 joined with mold 110, so as to
press and stop back surface 140a against side position 110a of mold 110.
25 Pot block 140 is provided with an appropriate heater (not shown) for heating
and melting resin material 301 supplied inside pot 141.
Therefore, according to this configuration, by one reciprocate drive mechanism

150, the whole pot block 140 can be advanced to be joined with the end portion of the
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Further, retracting plunger 142 by the other reciprocate nechanism 143, a
space for supplying resin material 301 can be forned in opening-front-end
of pot 141 (see Figs. 1-4). Advancing plunger 142 fromthis position, resin
material 301 supplied into pot 5 141 can be pressed. Communicating the
space formed by first nold 111 and second nold 112 in the nold structure
unit and pot 141 in pot block 140 with each other (see Figs. 8-12), and
heating and nelting resin material 301 in pot 141 by the heater and pressing
resin material 301 with plunger 142, the nolten resin material in pot 141
can directly be 10 injected into cavity 114 through transfer path 115.
Substrate supply-renove nmechani sm 200 is provided so that, through a
substrate nsal¢fHcy-of embd &10yandein BOktrActed tobasepatapsddpsh alie psditign. mechani sm
(not shomnﬁbgych as .a stop chuck, it can,carry bef ore-resi n-seal - nol di ng
substrate hety refragHag plupgrsd 42 py dhe other fepipFecaiemesdanismdiddi #18pasefen on 100,

vertical tapbagts iFhaFRuGol by BPRRRA A CodlRof AR AR et

structure unrts

substrate 409 t ;qdsuhsig plufgdd URP Mvnbeils goditloacRsihhaat@ial BOT Sﬁp&iﬁ@di ¢htd bt
Further, substrate supply-renove nmechani sm 200 is provided so that it can

stop & esi l4desan bepregied. substrate 402 (resin-seal -nol ded product) using the
t hani d ) it f t -set f 11

ol 6- opened af t SO EE e fiEngy e ol Pl Andgeorbineifs wandh e

outsi de frqmBeiru&ere ol paPl 4 hlb: bRRR 136 WRhtaBRbied dée FiyseRqh) @hdt he

vertical two sets of nold structure units and transfers it to an apparatus
wher e t he rheatingandoretng ssipendterialda] inlpoerldil by ehe aataradd pressiog tésins
configuration, . re-resin-seal -nol di ng substrate 00 can. be supply-set to
bt eSer | bt il 30f SR e L Shepolien dr ARG oret 100 cangiregly be

resi npgeal pplg Qlté%%rrrﬁh Q&n £, fefved to the outside of

resi n- seal lﬁl% di@ng porti OEM%O%. ﬁ%gebs%}ﬁafm%ﬂ%\r/i al carry-supply nmechani sm 300
is provided so tSubktrite sapply-sdnpleymech@dém 20@isgproeideBsblthat claoupid ateatsktiate a

resin material accommodati n% portion 303 to a -25 prescribed position in
r esi n- seal -SHBPIRTeOYFoReEMbe 204 having ap gPPrapTidls istppragcbapism (not shown) such as

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
15 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,
substrate supply-remove mechanism 200 is provided so that it can stop
resin-seal-molded substrate 402 (resin-seal-molded product) using the stop mechanism
and remove it from substrate supply-set surface 113 as mold-opened after
20 resin-seal-molding, and carry substrate 402 to the outside from between first mold 111
and second mold 112 in each of the vertical two sets of mold structure units and
transfers it to an apparatus where the next process is performed.
Therefore, according to this configuration, before-resin-seal-molding substrate
400 can be supply-set to a prescribed position in resin-seal-molding portion 100 and
25 resin-seal-molded substrate 402 can be removed to the outside of resin-seal-molding
portion 100.
Resin material carry-supply mechanism 300 is provided so that it can supply

resin material 301 accommodated in a resin material accommodating portion 303 to a
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carry-supply nenber 302, that is, to a space provided to the opening-front
end of pot 141 when pot block 140 and plunger 142 are retracted to a
prescri bed position (see Figs. 1-4). 5 Resin material carry-supply nenber
302 is provided with holes 304 for feeding the resin material arranged
corresponding to the nunber of the vertical tw sets of nold structure
units (nolds 110) and their arrangenent position, and extrude nenbers 305
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 10 each pot 141 in pot block 140 retracted to the prescribed
position. Resin-seal-nolding of an el ectronic conponent in the above

embodi nent Prescribegdrpqsigndy fesiisserbmplling partien eQGhspegh aesigmatesialt he open- nol d

f ical f . ol its. e h i
B os 1 angigy Sipt RembtP a0 e & LB otech Bt R Bl dinet PR Shg pF B SO 1
bef or e- r esilgi s@rh pePbIdLN Y46 Hﬁlﬁ%}lﬁﬂge@ 149Grd RtiaelcWRER pedehbdd positionkét Higd and

second nold 112, and supply-sets substrate 400 to substrate suppl y-set
surface 113-9 first nold 111. As shown in Fig. 4, reciprocate drive

mechandi sm 150 refracts the entir ot block 140 frol e positi.on.of nold
110, Bhd rec pr dEsRaniFr Gaucheny Hombas ik potied Bt heler Wbt (6 ir m o
space for Stla'é)fésifﬁ'rﬁ@erﬁﬁ%}xﬁné@t&?ﬂeﬁ%onﬁ% thfhd AEntP S0 HHAY iAW Eads 8f mold0 POt
141. Next, as shown in Fig. 4, nold open-close nechanism 120 cl anps the

vertical tsimocteedt wnisf(motdsd 16) andctheir arramgengen( podititn, 2ddxtridermembeec3fr ocat e

drive nmechanism 131 perforns_alignnent adjustnent of noving press center
posi tion 139F GRUIMEIESIpERLTIa) 301 &H l’bh%§3¢4§’n%lpﬁlé’dh'§m%lﬁo toa 25

position where ifheg@ér%g%%loﬂggtocﬁﬁtc%hﬁgﬁﬁfi&i ? irfLr]nﬁte élrﬂmlﬂn joilsgué@%g t(g :c 9. 1),

whi |l e press neans pressing®torce to cen position
cl anpey nolexdcti?% 1140 ih ot Blbyk 14pfkvctel avtHeGeRtibebposttionf press neans 132 to

each of the nold structure units ﬂnolds 110) arranged as stacked
si mul t aneous| y dasinsierkmplding ¢faacelacirgnicApmpraent in theabpyegmbodimgentds ry- suppl y
menber 302(%Hﬁ%khﬁ%sﬁﬁ%&g,EF%%&%&L.301 acconmmodated in resin materia
First, in the open-mold state of the vertical two sets of mold structure units
(molds 110) shown in Figs. 1 and 3, substrate supply-remove mechanism 200 carries
15 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
111.  Asshown in Fig. 4, reciprocate drive mechanism 150 retracts the entire pot block
140 from the position of mold 110, and reciprocate drive mechanism 143 retracts
plunger 142 to form a space for supplying resin material 301 in the opening-front end of
20 pot 141.
Next, as shown in Fig. 4, mold open-close mechanism 120 clamps the vertical
two sets of mold structure units (molds 110).
Next, reciprocate drive mechanism 131 performs alignment adjustment of
moving press center position 133 of press means 132 in press frame mechanism 130 to a
25 position where it matches with center position 118 of mold 110 (see Fig.1), while press
means 132 applies pressing force to center position 118 of clamped mold 110 to thereby

apply clamping pressure of press means 132 to each of the mold structure units (molds

110) arranged as stacked simultaneously and uniformly (see Fig. 4). Resin material
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accomodating portion 303 into the space of pot 141 (see Figs. 1, 3 and 4).
Next, as shown in Figs. 11-13, reciprocate drive nmechanism 150 joi ns pot

bl ock 140 with side position 110a of the nold intersecting perpendicularly
with nold face (PL 5 face) of nold 110, and joins stopper nenber 104 in
stopper nechanism 103 with back surface 140a of pot bl ock 140, to press and
stop back surface 140a agai nst side position 110a of nold 110. Here, the
space formed by first nold 111 and second nold 112 in the nold structure
unit and pot 141 in pot block 140 comruni cate with each other, and resin
material 301 supplied inside pot 141 is heated and nelted by the heater. 10
Next, by advanci ng plunger 142 to press resin material 301 (nolten resin
mat eri al ) icarrpatpgly inentbee3 02aduppliadl redis naterat3 d lyadcomaniderddiimtelinaaatietiyl 114
through transfer path 115. Thus, the el ectronic conponent on substrate 400
fitted i nsiageoremodating porienadp3 iple the spage oEpoL 10| (SealighdxB andf.er a prescri bed

by st opper  merb i eV it HEEaT 33 kaiiote Blke rdafim T938RS PO GPEER 120"
i's noved by40eatHNIQRCHIsRIoA 1198 ofBehidld Sierd&Rink Pefbedlic @Gy Mith N fideqPLsi de

position 11 Ga of nold 110. Al'so, cl an‘g!gng to the vertical two sets of nold
structiure fage) pEmOk] Ids and @jnsistoppermemheralid in 3®popér mechapismd§3 fwithneackechani sm

is rel eased n nol.d en-cl ose mechani sm 120 | d- gpens. the, vertical two
sets of - morbrate 1ioRar Bor Bk, MO TS pressand v pbakgurThes FAlA aERnse e AtslioS e
suppl y-rem\ @, GEHBANT DM 200 $hOBHce fiieh bg €l nigd e 3 QbR P8I in
(resin-seal -nol ded product) ‘and renoves sUbstrate 402 from substrate

suppl y- set tbambhcsgrutife asit aml pbtdgé megot Hock tHr canmaumcds tvithteachd@Bet, and out si de

and transfers it to an apparatus where the next process is carried out. 25
As above, tIR¥n HBE%%?Q}SSUPB ed igg ‘hp%teléﬂ-‘ﬁﬁ?atﬂ?%ﬂlddﬁeléqdiﬁ'tth%ﬁ?aéercorrponent shown

N they present aGhodi/ladAchites 133 IPhXsSTUHGhHEES TPl oy her ef ore the

operability or work y e 1 nproved. acilitates
practical ampbiidpinipon 191, thdmatefipPadREdE . injedéd hito thety, 1 19 thegh eahsfef | ash

formation on the substrate surface can efficiently and
path 115.  Thus, the electronic component on substrate 400 fitted inside cavity 114 can
be resin-seal-molded.

Next, after a prescribed cure time has elapsed, the stopped state of pot block

15 back surface 140a by stopper member 104 is released, and as shown in Fig. 10, pot
block 140 is moved by reciprocate drive mechanism 150 in a direction away from side
position 110a of mold 110.  Also, clamping to the vertical two sets of mold structure
units (molds 110) by press means 132 of the press frame mechanism is released, and
mold open-close mechanism 120 mold-opens the vertical two sets of mold structure

20 units.

Next, the stop mechanism of substrate supply-remove mechanism 200 stops
resin-seal-molded substrate 402 (resin-seal-molded product) and removes substrate 402
from substrate supply-set surface 113 as mold-opened, and carries substrate 402 to
outside and transfers it to an apparatus where the next process is carried out.

25 - As above, the apparatus for resin-seal-molding an electronic component shown
in the present embodiment includes simply structured mold, and therefore the operability

or workability thereof can be improved. This facilitates practical application of the

apparatus.
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surely be prevented without being affected by the variation in the

t hi cknesses of substrates, a resin-seal-nolded product of an electronic
conponent of high quality and high reliability can be nolded. Still

further, by perform ng nol d-opening where the 5 other nold is separated away
fromthe one nold while the resin-seal -nol ded substrate is fixed to the one
nol d surface, the resin-seal -nol ded substrate having been fixed to the one
nol d surface can be rel eased nore efficiently. As a sinple structure can be
enpl oyed for the resin-seal -nolding apparatus, the shape of the overall
apparatus can be made snmall, and the mai ntenance works of the 10 nold can be
carried out easi Furt her, e.wast.ed resin anpunt .can be_suppressed to

t hereby contrib tugth?ro S'r“&%fﬁﬁ'tncfg‘g}é%inﬁﬁ(?n %ﬁﬁﬁ&b%%%wrﬁéﬁfaﬁ%%‘.egtﬁ%@ﬁ show a
resin-seal - i ; ks : HilGn nt

i nvention, s%!&é}?g@%@ﬁ@&@t%%lp %ﬁ%‘ﬁg& Pi%ﬁ%l%%gf%? ng %%%ﬁ?fzt us of the
first 15 entstdiespatesinrseblimolded posiuogofimi eddcsronithvaimpoaentwifhigh quhkty and

resi n- seal - nol di_ngl, apparatus of the first enmbodinent is provided with one
" esi n- seal Mabebablitgcen bemaldsda) SHLfusthes b oeriBmmias sikoReite Bhes e i n

surt 256 of 908 PR ABLEAALTER Bl W DIFSEBS O  AR P2 o1

of the presen rovi de urality of

resi n- seal fixe@ithe oAl mdldvBurfate the rdstrl-stal mdlded sededaR] Rlvingfeeh Agdd totthe
apparatus of the present enbodinment is different fromthe apparatus of the

first embodingeeld purfachgan be raleasesk moteckflicientlyn resin  nmaterial supplying pots
141, resin materjal .pressin | ungers,142,. and plunger .r.eciprocate drive
mechani sms 143 i _3:ﬂ‘glpf?ﬁ%‘é‘g{f%mr%s%%eﬁgf%%‘ef%é"'é‘?%_@f”é’}é?&? us, glFeUral ity
of T esi n-Saghyel FIhOHverallappilithScanbR rIRANAN UshdSHOWRinkdhaldeDworks ob e basi cal 'y
the sane structure as the apparatus shown in Fig. 15, it is different in

t hat ¥®bur mesld narskatarriedjputressityc e Forthen, thedwisted r@sie asonst cantbe, suppressed &b

transfer paﬁ% 115 fQr molten resin material is branched so that
resi n- seal -HGERY FRETHRIE EQ EERUFERISYINGu| t aneousl y and efficiently in two of the

- 28 resin-seal - rQALAMEmbodiment

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
15 embodiment in the following points.

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. 10), the resin-seal-molding apparatus of the
present embodiment shown in Fig. 15 is provided with a plurality of resin-seal-regions

20 (two in the illustrated example). Further, the apparatus of the present embodiment is
different from the apparatus of the first embodiment in that it is provided with resin
material supplying pots 141, resin material pressing plungers 142, and plunger
reciprocate drive mechanisms 143 in the number corresponding to the aforementioned
plurality of resin-seal-regions.

25 While the apparatus shown in Fig. 16 has basically the same 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 molten resin material is branched so that

resin-seal-molding is performed simultaneously and efficiently in two of the
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Fig. 17 shows an exanple of a resin-seal-nolded product 402 wherein

el ectroni c conponents nounted on both sides of one substrate 400 are

si mul t aneously resin-seal -nol ded. Such nol di ng of resin-seal -nol ded product
402 can be 5 inplenented if a cavity that is simlar to resin-nolding cavity
114 provided to the nold surface of second nold 112 in the first enbodi nent
is provided to the nold surface of first nold 111 opposite to second nold
112. Wil e the apparatus of the second enbodi nent shown in Figs. 15 and 16
is different fromthe apparatus of the first enbodi mrent as descri bed above,
t he apparatus 10 of the second enbodi nent achi eves the function and effect
simlar to those described with reference to the first enbodinment. In

parti cul ar resimecahpggronst us of the second enbodinment is excellent over the

apparatus of the.first enmbodinment in that it ca increase the nunber of

Fesi n-seal - mol deuE I HAR? 81 FRARPIE b BEngeREmAdEt POSHFGHE VAT EIRINE  he

nunmber of r&sinads - QS j { rate). 15 Third
Enbodi ment %ﬁg@nﬁ%&gﬁ@kqgﬂgﬁ%\/\l a E)gg?@nﬁiggtg?g#gij I ng g%g%%%%s of anot her
enbodi ment redin-séavenopdeds e Stuch mekiivig efiresinvséatmaldedsprothett 402 adn b of t he

resi n-seal - no| di ng ,apparatus of the second enbodi nent shown in Figs. 15 and
16. Accor dilFglemsnted & a¢aviy shatiss sipilariie resecmaliingdssHy Abhpraviisdhoithe mplgs. 15

and 16, Z%BIgF%ac{}*eég&% mgld 1§32 ﬁd‘th%%?Jé‘eﬂiﬁh&ﬁ%%afi{s@?%&@h@ﬂé m%?cf‘ﬁ%&c@?i ai ned

fromone s can Dbe increased.” Accor apparat us of the

third enmbodirsendld 9n0wPpdsiteftd &eond droldnk, 19, the number can further be
increased. In the apparatus shown in Fig. 18, the apparatus of the second
embodi ment  showWXhilethgiapparatgs pEthgsecond etbedineat shosyrde Figs. 15 gid 1aisd | eft in

t he draw ng,. rm;etiri ally. 25.n the aratus .shown i.n Fig. 19, the
apparatus s %%/ﬁﬁn it .api/?%raf"s? Oﬁp}eaé{éteﬂn ReE s 9?5_‘}8%\%% abrol"&ﬁﬁe APRAMEFt in the
drawi iy sy narehd deeéhd dmbddimbGcRPRATRL fifictRin dnldcesiehd didlilfYh ot sE@Rscribbde
cl anping pressure is individually applied to each of nolds 110 arranged
symet ri cal wigh refarenmedo gl first etiddimenti sInngaléciday, the 2@parhtass of émisecoral di ng
condi tions b%EEd on.the fhickness, shape and_the |ike specific to one
embodiment is excellent over the apparatus of the first embodiment in that 1t 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).
15 Third Embodiment
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,
20 the number of resin-seal-molded products that can be obtained from one substrate can
beincreased. According to the apparatus of the third embodiment shown in Figs. 18
and 19, the number can further be increased.
In the apparatus shown in Fig. 18, the apparatus of the second embodiment
shown in Fig. 15 is arranged on each side of right and left in the drawing symmetrically.

25 In the apparatus shown in Fig. 19, the apparatus shown in Fig. 16 is arranged on each

side of right and left in the drawing symmetrically.

In the apparatus of the third embodiment, the clamping pressure is individually

applied to each of molds 110 arranged symmetrically. Accordingly, setting is made so
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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 - nol ded products obtained fromone substrate in one nolding cycle
can be 5 increased, highly efficient production can be achieved. Fourth
Enbodi ment Figs. 20-22 show an apparatus of still another enbodi nent of the
present invention, which is different fromthe apparatus of the first

enbodi ment in the following points. 10 By providing an undercut nol ding
portion 119 to first nmold 111, in nol d-opening where the other nold (second
mold 112) is separated away fromone nold 111, fixing of resin-seal-nol ded

substrate42t0f| t nold. 11 unde t mol di ng portion
119, when nBFdPRYTA %C%Wé‘&l"nﬁéf‘%?a&HBE%ISSWCE‘GSS%QWP Hhedik& SPeRfIciR Beect r oni o
conponent i gs&afakeao hot Aeerbihyndidit caﬁulumedf% ofReF fubSRatdd4 15 is

si mul t aneously formed. Therefore, % he stopping force of undercut portion

404, resin-seal -Wisheed @lﬁpﬁﬂﬂw@fﬂmh@énmh@dlewsmaeﬂ;ﬂ ynber gEdet o t he nol d
f f t
ol o opent rig e e il blintoss M Tiesh P WabB sl et ey 11 om

one ndl d 1Zfcrezsed dfiflily effiviehtyproductiondas bedchievedshown in Fig. 22, by noving

resi n-seal -nol d e 402 in a direction 20 releasing the stopping
force by underciduﬁtg&tsrf‘tlfﬁ (|n the right direction in the draw ng),

resin-seal - mol dedgs 0bDRIsBOW aft QFpdrhtas Of §tll ddegheiRhBodiichasfthebreg nold 111
can be released easily and efficiently. As a result, an adverse effect such

as damagi nghYeR&pp, \glé%h is diffesent fromythereaparatng of therust qnéqqéamﬁgl thedollayssg r at e

can be prevgptied, whereby a resin-seal -nol ded product of 25 an electronic
conmponent o I'gh quality and high reliability can be nolded. Al though the
presell inventi By prasidigsn wdsrcni mehﬂi@nbriibﬂ UB toafirstdmpld ddtmi |, it is

o e e RTE B3 U oL S HE™: ©, £0
present i nvigsldilan, MEASF fesifistAGnol @& subbtyatk BE2 (@i nld 1 heis apiearled cl ai ms.
-30 In undercut molding portion 119, when molding resin-seal-molded body 403 by
resin-sealing an electronic component inserted into cavity 114, an undercut portion 404
15 is simultaneously formed. Therefore, by the stopping force of undercut portion 404,
resin-seal-molded substrate 402 can more surely be fixed to the mold surface of first
mold 111, and in this state, as shown in Fig. 21, mold-opening where the other mold
(second mold 112) is separated away from one mold 111 can efficiently be conducted.
As shown in Fig. 22, by moving resin-seal-molded substrate 402 in a direction
20 releasing the stopping force by undercut portion 404 (in the right direction in the
drawing), resin-seal-molded substrate 402 fixed to the mold surface of one mold 111
can be released easily and efficiently.
As aresult, an adverse effect such as damaging resin-seal-molded substrate 402
when releasing the substrate can be prevented, whereby a resin-seal-molded product of
25 an electronic component of high quality and high reliability can be molded.
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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WHAT IS CLAIMED 1S: 1. A method of resin-seal-nolding an el ectronic
conponent, conprising: a before-resin-seal-nolding substrate supplying step
of supplying a before-resin-seal-nolding substrate (400) having an

el ectroni c conponent nounted thereon, between respective nold surfaces of
one nold (111) and the other nold (112) 5 provided to freely open and
close; a clanping step of, when closing said nold surfaces to clanp,
inserting the electronic conponent on said before-resin-seal -nol ding
substrate (400) and a prescribed surrounding portion into a nolding cavity
(114) provided between said nold surfaces, and applying in this state a
prescribed clanping pressure fromsaid nold surface to a 10 main surface of
sai d subst rWHAT BOOLAIMEDERS: n- seal - nmol di ng step of, after said cl anping
step, filling said cavity (114) wth a nolten resin material to seal by
said nolten resin material the electronic conponent and the prescribed

surroundi ng port.io I iense 1 into sal.d cavit 14) and to bring a
resul ting resi n-ls'ea%L B‘%%ﬁ%ge"é?%%d e%gflnc?p&sl%%flglﬁ%rsqr?ca‘f&e&éobﬁﬁ) CORPILIE ose 15
contact with ea&*be@ér@&ésiﬁ@gdll%dldlhg&I@ir@t@sn?ﬁlﬁin@ stePDf Supfiyihg B0l ded substrate
removing step of, after said resin-seal -nolding step, opening said nold

surfaces t defaseriestn-seabmobdingsubstaate (#00) ddvisg bs tleatreni¢ 4goponephmounted t he nol d
surface (1 of .said one nold (,111). has.a fl pe w thout a s for
o5t £1 on: ndhéss bEen fepettve R Atece o Sumfl 31 Blang the Be mIER 1%

st at e gher &;b{18ed B &l PORinAdR[RESUre i s constantly applied fromsaid nold
surface to'a joining site of the nold surface (113) of said one nold (111)
and the mai n suraf daepiog stepiofl whednsdosateesa{d4ol, surfaced to nlampj mhsertsg theseal - nol ded
substrate renoving step, by perform ng nol d- openi ng ere said other, nold
(112) is seegeérrafvécfogmagmtPaﬁﬁ@éwegorsﬁ%ﬂwahnﬁ@qs sqbﬁtr%t%%ﬁ 8198 PigRETREds o) d

o5 sl ARk ohS SR 0 ke b BRI GhLLIS) o
i nt egr at ed antdtapplgtigdn thiSsatelagsedtribehtlamping @eessurb Silohiaad néH0surfase toed eased
fromsaid other nold (112).
10 main surface of said substrate (400),
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
15 contact with each other to be integrated; and
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
the mold surface (113) of said one mold (111) has a flat shape without a step for
positioning said substrate, and the resin-seal-molding is performed in a state where the
20 clamping pressure is constantly applied from said mold surface to a joining site of the
mold surface (113) of said one mold (111) and the main surface of said substrate (400),
and
in said resin-seal-molded substrate removing step, by performing mold-opening
where said other mold (112) is separated away from said one mold (111) in a state

25 where said resin-seal-molded substrate is fixed to at least the mold surface (113) of said

one mold (111), said resin-molded body closely contacting and integrated with said

-31 -



2. The nethod of resin-seal -nolding an el ectronic conponent according to
claim1, wherein fixing of said resin-seal-nolded substrate (400) in said
resi n-seal -nol ded substrate renoving step is attained by suctioning said
resi n-seal -nol ded substrate (400) 5 relative to the nold surface (113) of
said one nold (111) using deconpression effect. 3. The method of

resi n-seal -nol di ng an el ectroni ¢ conponent according to claiml, wherein
fixing of said resin-seal-nolded substrate (400) in the nol d-opening where
said other nold is separated away fromsaid one nold (111) is assisted by
an undercut 5 nolding portion (119) provided to said one nold (111). 4. The
nmet hod of resin-seal-nolding an el ectronic conponent according to claimi1,

wher ei n fi xesigsed-nioided substafe §100) selesbed fivubsdid ather 1dRQN 121 sai d

resi n-seal -nol ded substrate renoving step is attained by suctioning said
resi n-seal -nol ded substrate 5 relative to the nold surface (113) of said one
nold (111) using decaonpression.effect .. and further, fixi of .saj d

resi n- seal - nol dgzd %gﬂ%@oﬁﬁ%ﬁfﬂ?’ﬁ“@ﬂg %Fl(?g&?)’?é?‘lf?f@p?‘benp%é;gfdﬂ%{f by an
under cut NQidhNgwhereld on (119) provided to said one nold (111). 5. The

met hod of resin-seal-nolding an el ectronic conponent according to claiml1,
wherein in sai d fbalgofeaidasiimseabaloldad| subsitptes (499) masawd resioByalaupdedi ng st ep,
single said ef ore-resi n-seal -.noJ di ng.substrate. (400) js,s lie et ween
sad ot d SHPREleos e ke T ausin roocudine il reintiear hgldda Safbete@alt
conponent aeeardiong 3 a5 Mbisaid GRS F6R (1 1)SA i t

bef ore-resin- seéziﬂlo- rr%fnglldnsg&%ﬁﬁgt ?g?égaéupplrg?lﬁéll 2{)2‘%!“%%"%’%%’6? Szli%%elfeéfOOa) of
sai d before-resin-seal -nol ding substrate (400) and side position (110a) of

said one nold 5 (111) and said other nold (112) .are positioned on an
i dentical pl ane.3- 7. Theimeethed ofggsippeal waqlding an eleatspric gempeneat &cPFdRg 0 conponent

according tg;:. gl @Jh@}egn wherei n
fixing of said resin-seal-molded substrate (400) in the mold-opening where said
other mold is separated away from said one mold (111) is assisted by an undercut

5 molding portion (119) provided to said one mold (111).

4. The method of resin-seal-molding an electronic component according to
claim 1, wherein
fixing of said resin-seal-molded substrate (400) in said resin-seal-molded
substrate removing step is attained by suctioning said resin-seal-molded substrate
5 relative to the mold surface (113) of said one mold (111) using decompression effect,
and further, fixing of said resin-seal-molded substrate (400) in the mold-opening is

assisted by an undercut molding portion (119) provided to said one mold (111).
5. The method of resin-seal-molding an electronic component according to
claim 1, wherein

in said before-resin-seal-molding substrate (400) supplying step, single said

before-resin-seal-molding substrate (400) is supplied between said mold surfaces.

6. The method of resin-seal-molding an electronic component according to
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a plurality of units of nold structure units, each supplied with said single
bef ore-resi n-seal - nol di ng substrate (400) between respective nold surfaces,
are 5 arranged as stacked, and said clanping pressure is simultaneously
applied to each of said nold structure units arranged as stacked. 8. An
apparatus for resin-seal-nolding an el ectroni c conponent, conprising each
means for inplenenting the nethod of resin-seal-nolding an el ectronic
conponent according to claim1. -33

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 side position (110a) of said one mold

5 (111) and said other mold (112) are positioned on an identical plane.

7. The method of resin-seal-molding an electronic component according to
claim 1, wherein
a plurality of units of mold structure units, 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.
8. An apparatus for resin-seal-molding an electronic component, comprising

each means for implementing the method of resin-seal-molding an electronic

component according to claim 1.
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