" Met hod of Resin-Seal - Mol di ng El ectroni c Conponent and Apparat us t heref or
Thi s nonprovi sional application is based on Japanese Patent Application No.
2005- 280294 filed with the Japan Patent O fice on Septenber 27, 2005, the
entire 5 contents of which are hereby incorporated by reference. BACKGROUND
OF THE INVENTION Field of the Invention The present invention relates to a
nmet hod of seal -nolding an el ectronic conponent of a relatively small size
such as a sem conductor chip by a resin material, 10 and to an apparatus
for resin-seal-nolding an el ectronic conmponent used for inplenenting the
met hod. Description of the Background Art Recently, an inprovenent has

particul arly e red in t e fynction_ of a sem onduct ackage
wherein an el ﬁ?&%ﬁpgﬁ?ﬁﬁ‘ﬁg%@ﬂ? Be eqtléqnthQ}gpgpegth %ﬁai%u%g’éﬁg o5 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 Thie nbﬁpxgelsmaalt@ph@mn ictmsed érﬁI?hlyesbPQﬁ&nfﬁgpﬁdaﬁanO have
hi gher int egQ ration, gher relrability, and urt her conpactness; that is,

to be |ight@?s- 2%0%9ﬁrﬁéqdw1éh16xetlépanl?aaﬁ@t9fﬁ¢q@rSep&@e‘aﬁf@ﬁné@ thetRabiteol di ng a

sem c@nduc necess erform 20 re5|n seal -nol di ng so
that The S%?ﬂ&%fﬁﬁ?ﬁ%ﬁ%,@feol}er%ggg orgtgﬁp?gc?fe%?gc%ch as possible, in a state .
wher e the guaddKGEROOINDY OF THEINYVENLIENN at ed conponent to be resin-seal - nol ded

is maintained. In such resin-seal-nolding, in order to maintain the quality

of the sen¥rbhofith¢ rvenomckage that is the conmponent to be resin-seal - nol ded,

it is inportant rove 25 adhesi on ( ntact bet ween the resin
material for gﬁl?ﬁbe SEIH dnveniaen 1e ?Séoédﬁ?fg%ﬂfs ealymg d{r}gealq %‘EEFOP’rCane or

substrat e E&né\gﬁeﬁbo J‘%}aﬁb@?%ﬁ@gk&e &%ﬁ%&%%@ﬁudoﬁdd@? Shaghiyier sinply

referred to aS a subst hi's al' so causes ad esi on etmeen t he
resi n0mat eanddo @ngpparafusfbreesinakalansiding ah@fectrésic Rofipbindgsdddfobe i ncreased. -

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

(hereinafter simply referred to as a substrate). However, this also causes adhesion

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

pr obl em t hdtherefse fherg is2 pigblem habmeldirelsasecchaariesiasticsdn semPvingsthgvealdgd

durability is,ipmpaired. Stidl .further n a hani.sm f melLing the
resin mat ot el Roy G mp e e st R AR B e ref e S R e oral s
i ncor por at ?godulag@;ggotaberf@jegsedré@ﬁci@ﬂw the nmold structure becones conplicated
but also there is a problemthat reéesin-seal-nolding 15 conditions becone

limted based ormdditenaltyydriexample ifmbded pradutinekeasihg mehms footdleasingghe

conventi onal ans.for resin-seal - ol di an el ectroni.c  conponeni. i.s

descr hed. Tralqebrouct by Forehbi Gecting e eldes Bihce St R gertobBE Cahe e

t r eat ment I ks i J r : i nol d
el ase charRRYEY, ppEa NS LnBREADH P hold irblud i i Pphamp UL TP
However, t hise mblded prodiictt bralyStesinaseel-hoklad bed) may bealamapged aida crankimay i s | ess

durable. Further, in resin-seal-nolding an el ectronic conponent, a
t her noset t ORIy @it makhe braken asdiEhqualitepax e degipded s mainly used, and

additronal |y, 2 GLOSRBBELEALE S diheen WIASK NSRS SLABUIRIBNERRa |

practically, thé convention ctor prn een e

conbiltat i ofntofaGesisuiotdivg MM, eerd Biagitbblym2Ratithd AR fitichite beddntigd product .
Commonly, a conventional nold surface is provided with a recess (a cl earance

of a presépmpbentefeandiihppvaraltiderabibtyds papaiiedg |ine (PL) face of a nold, as
corr espondi ng { e, LNl ckness of; & bk ate) Ler LISSTL: SEthhigh 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 isused. Under these circumstances, practically, the conventional
ejeétor pin mechanism has been employed in combination, for surely and efficiently
25 releasing the molded product.
Commonly, a conventional mold surface is provided with a recess (a clearance of

a prescribed depth provided to a parting line (PL) face of a mold, as corresponding to

the thickness of a substrate) for insert-setting a substrate. This recess invites the
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-2 follow ng problens. The thickness of each site of a |arge substrate is
not uniform i.e., the thickness varies anpong each site. Additionally, it
is conmon to simultaneously insert-set a |large nunber of such |arge
substrates to a nold surface. Therefore, clanping state is not 5 uniform
anong the | arge substrates even if the |large substrates are simultaneously
applied with nol d-clanping pressure. This sonetinmes causes part of the resin
material to flow into between each of the |arge substrates and the nold
surfaces, resulting in formation of resin flash on the substrate surface
and on the nold surface. Conversely, if each of the substrates is. applied
with the clanping pressure so as to prevent the resin 10 flash formation,
there is afPllaming préblsmbect that seni conductor el enents or interconnections

on the substrat r.e damaged i.f the cl anping .pressure i.s excessive. Thus,
Che variation i A1 FUOPRRGETRgs e O5f Teds S RipRd RESTbE e FR R

si gni fi cantKi8anRmatkhisiten WagitRHAlY it)s SmBoAR Hﬁqnﬂ{e%gélﬂnserlt@etaa large
conventional nold Structure, normalfy, a pot (a portion for plasticizing a

15 resin maembéraifsu¢hslarpesubatatesito ginud strfacen| Ther€fore, rotanzfing stateris hatned nol d
face (parting line PL face) of the mpld, .a resin-noldipng cavity and a resin
pat h r%or t P& frbwwgthﬁ L’ﬂége %J&thaéﬁs ?Vé§i1¢1t%ﬁé&r%‘°r$ STEETEEITIHBREH DA cul |, a
runner and | i rad i0g TG i cat i cavi.fy and
the pot - ar &Pyed arffnbRLcABhERRALLES TECUNAIRA Chak: BEL OPRR IR el Y T

i nsert - set to figwtitte bstwash cadteof thé Rirgeodubpdttd and, thé eld fsfabesp adsbltiag ipor t i on and

the like are provided as recesses. Based on such a nold structure, the
fol | owi ng frrawtienpbresindlash en the-sybsrategirtacn gndipn thegnolgserfaces, Corverpely t ype of

resi n-seal -l .di revention.of formation of resin flash_ on. the .surface
of “subst r ali et of s sRREAEL LSl wR T RPg profife B0 & trudB ks
examloe f OfadhBriatid0BR Ok afhlivéricsifechiatl {caitddlctef cleh@hRioRg pressure to the
substrate, 25 clanping is often set so that the clanping pressure is higher

i n the por intenoringctionsarthe ststrates aterdanmghd fitlx darmpiag prassurbes gxoessperti on and
the resin path rtion. In resin-seal-nolding, the.resi ressure on the
nmol ten resin ma&g}lf’ éﬁe Vdagop i %Sglﬂgli%éseﬁrﬁk ﬂlbsgates Qas been a factor of

significant degradation in the quality of a molded product.

In a conventional mold structure, normally, a pot (a portion for plasticizing a
15 resin 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.

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

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

face of the mold. Accordingly, the molten resin material in the pot or in the resin path
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face of the nold. Accordingly, the nolten resin material in the pot or in
the resin path -3 in the state descri bed above is prone to enter a gap on
the nmold face than the material in other sites because of the resin
pressure. As a result, such an adverse effect arises that a thin resin flash
is formed on the nold face near the pot portion and the resin path portion.
Setting of resin-seal-nolding 5 conditions, setting of the nold surface
shape or manufacturing of the nold for preventing such an adverse effect is
extrenely cunbersone. In addition, considering for exanple setting of
resin-seal -nol ding conditions specific to the resin material used in the

resin-seal -nplding, there is a problemthat the overall rking efficiency
i s signifi EHAE SRS %ailrheéabowm@}e,t0§af@ﬁa&aﬁ Am fherTaeld dage thahthe SaFAA bl £ 1 o

be conpl et glp¥, sif.letgbre%h%gé’ﬁgtlh%gesﬁ oSdganing step. Thus, there is a problem

that it mxes Into n esin material in the next

resi n-seal - nol diAR@, resuts stlchiaRGudiérs@efiet etdek vient pitkid désin flakhey foriéd oAkl a
problemthat the cured resin flash causes failure in clanping in the
cl anpi ng sfek fape peas ghe pai gorting apfl dheresintatnealtipr. o bbdagef reainisgelielding t he

t hi ckpess Qf a. substrat there is roposal. of .a resin- | - mol din
appar 2t us SRS et The piole rtade B B R pctiigk pice BiolF B 2 substrate
suppor ti ngpfeeRe subk S5 8dvatkeBRRGS bxttémciy BB &ndY 18RdEiti8s IdogsiaBiiger i n a
recess (sliding hole) for insert-setting a substrate (sheet-like nenber)

(1 ; ;)r _(Ia_?(]arrplf@’,exsi@!aple\Batpiageﬁeesi%?seelfqmolda;g' qmgdiﬂoersmoil.ﬁg_lathbzeﬁﬂmate(rpégwdjp Fig.
. There s also.a proposal .of a.resin-seal- i appar at us having a
confi gur at FTesIBEe @Pgr tﬁﬁé 153 B?OQIFEhEhiaB FVHEC RS ECFeREY Bsti ci zi ng t he

resin mat egiogls iR 11?1?5&&1“ Yehé N6z thfnﬁmangﬂfﬁﬁgﬁﬂﬁlﬁfg Herc%ﬁgﬁéiél I ng

pl asticized resin"material (press pisto are arrahged

ext erlfal t cerhdredimtie ddaning 8epnpiThus, Skee kappobles tRadieniixes &to nigs @pken  No.

59- 052842 (page 5, Fig. Zeg(z] According to this configuration, there is an
advant age &Slrsmﬁ%nalflyﬁr@ esigord-melding: teselting ing defeciive gredvst. neEbaRISsm f or

"esi - Seal T farSThdu SRR el PL ERebitafus MRaRp R RS SE

For solving the aforementioned problem of variation in the thickness of a

substrate, 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 a substrate
(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 plasticizing the resin material (injection
cylinder), the mechanism for transferring plasticized 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)). According to this configuration, there is an
advantage of simplifying the mold structure by arranging the mechanism for melting the
25 resin externally to the mold.
Among the conventional resin-seal apparatuses wherein many substrates are
mounted on one mold structure to carry out the resin-seal-molding, the apparatus

employing the floating structure for solving the aforementioned problem of variation in a
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mounted on one nold structure to carry out the resin-seal-nolding, the
apparatus enploying the floating structure for solving the aforenentioned
probl em of variation in a -4 substrate (Japanese Patent Layi ng- Open No.
11-126787, (page 7, Fig. 1) not only introduces further conplication into a
general nold structure, but also involves a problemof cunbersone nold
manuf acturing associated with an increase in costs. The follow ng problem
has 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 other type of substrate having different

t hi ck d the-lik nb itional l.
o5t n seal ST Se et ERIRRORRE Nos b LY Riagd 7o RS ngtestyy
suppl y- set idtRdub& fiRha ct)gﬁﬁcefti%h iﬁt@ﬁaegeneﬁplﬂeid%@n\eéu}é] bhh&sd acblvedat  each

substrate varies in thickness, works such as adjusting the elastic pressing
force on 1@rablenhofcbshersime meld sudrsfaaniringlaksociatguiogish &l mcrekserinlvests. Wbh&«s such

as nol d nmi.nt enance . js , ve cunber sqQne, caordingly, it is difficult to
e i ¢ ho. FUlovAR Bablepiad iy bEghEn BeaQuL. YRS o AUUMIngAlsstE PEISSUBERFE | nt o
practiscal Yl el -G d : I I ation
V\/nerei5n thgﬁ%gﬁ‘ﬂosﬁkggﬁ?e{%ﬁg t?fe%%ﬂ?ﬁ%‘?%‘? g%@g@ﬁﬂg&&% e lr-de%g)iv%nf@?%rl al, the
mechani sm tesin-teabnmsiditg fongher tppeafl substratebavingdifferchtthichnebs tahd tHe 1Ke aae e

arranged external to the nold (Japanese Patent Laying-Open No. 59-052842,
(page 5, Frymbersome.t hadditenstini whanfresinsealtmaelding glecirens ompeneats whileand t he

li k i d_ext Ly to. th d.. Th h
so-call ed CORY SBPERS AR B SN RbY of F o bl TfE W B iiRe 01
portion, tlkgch fBteatd OhridsanthidkeledsheotidskBch ¥ dpiktias ﬁle&%%ﬁ? ?fésymg‘ﬁ}h@ﬁﬁd as a

mol d structure, are 20 arranged inside the nold. Thus, is site of the nold
struckQur e ieach substsaiers substantialy gnpassihlee nFugher, wottsduch aumoldrmaaintehandeadssi ¢ ol d

R R e
economi cal .ham%agﬁggtﬁgﬂ%wgﬂcaﬁﬁsgn obj ect of the present invention
0

is to provide a netho f resin-seal - nol di ng
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 external 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 simplify a mold structure,
and solve the problems in a conventional method wherein a large number of substrates

are mounted on one mold structure to perform resin-seal-molding.
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"an el ectroni c conponent and an apparatus therefor, which can sinplify a nold
structure, and solve the problens in a conventional nethod wherein a | arge
nunber of substrates are nmounted on one nold structure to perform
resin-seal-nolding. -5 A nethod of resin-seal-nolding an el ectronic
conponent according to the present invention includes: a

nol d-structure-unit-preparing step of preparing at |east one nold structure
unit for resin-seal-nolding an el ectronic conponent, the nold structure

unit being provided to freely open and close; a 5

bef ore-resi n-seal - nDIding substrate supplying step of supplying a single

bef ore-resin- seq& squﬁ havr an electronic q@&g gnt nount ed

t hereon between ?%12:5 roé’ﬂcrif’é’i‘?tﬂnénﬂﬁ??r ?’rpr ng step

of , when clp}égeﬂgmbé}ﬁlonr&whrhéwﬁlaﬁeﬁmbﬁlrehﬁr%repaﬂﬁg%gtbp BOplepRi ATedsPHME
conponent on the before-resin-seal -nolding substrate and a prescri bed

sur r oundi ngnpld rStmctnre uttitofon rasml-@aln@oldmg apceléctipnisraouipdaeht bibe wedd strietuneo| d

surfaces, and a S stat rescri bed clanping pressure from
the nol d sd’r“l‘ah? g%‘{ﬁof% %Qentaﬁg Eﬁgsatrate a resin-seal-nolding step

of, afger ttfé?orglré’é"ipbébg-nﬁ)tlcﬁ sﬁﬂs{rhﬂer@pérgﬁé g'othuMﬁl%H%ﬁ siiBlet €n resin

materral to seal by the m) en resin t he electroni c conponent and
t he prescr ibztote-reun-saalimuidiog pldustatelhahag V1) e]reclsmd: eainpartent mbentedthiergon and to

bring a re i n-seal - ed bo forned by cure of the re in naterral and
the substr %W?%IBO go B’g@eét‘}h 8(‘:‘%0 Wtﬂﬁﬂgﬁé‘ﬁ“& émpmséteaénwﬁw ofRgitheand a

resi n-seal -oldags Sbs AL e IRV I RLBRC bmpBidif bnthle T esi n-seal - mol ding

step, opening t nol d su Taces 0 reno e resin-seal -nol ded substrate.

I n the net higdorefredivséalnitdihg Pibstthte@naa pedsehbddsiousding pokivh igeaaheding to the
20 present invention, preferably, in the nold-structure-unit- preparrng st ep,

a pl ub@l i t yeayity prrvidedbeevesn rtlnﬁ:mgldesucfn¢qSSaxdra@pbmganglesr state aspragkibed and
appl i ol t o SHBRPEPRRE BTt EF mAd S iE sFrsEeare s Srr anged as
Z E: 28 lr( S:j hg A[‘rgﬁfl%gil%élamg Qfep'dZSifidr HRAariRhgl bieg, fﬁf‘ngaﬂh@ GhvifNW#h & ABXRAEN
material to seal by the molten resin material the electronic component and the prescribed
surrounding portion being inserted into the cavity, and to bring a resin-seal-molded body
15 formed by cure of the resin material and the substrate into close contact with each other
* to be integrated; and a resin-seal-molded-substrate-removing step of, after the
resin-seal-molding step, opening the mold surfaces to remove the resin-seal-molded
substrate.
In the method of resin-seal-molding an electronic component according to the
20 present invention, preferably, in the mold-structure-unit-preparing step, a plurality of the
mold structure units are arranged as stacked, and further, in the clamping step, the
clamping pressure is simultaneously applied to each of the plurality of mold structure
units arranged as stacked.
An apparatus for resin-seal-molding an electronic component according to the
25 present invention has each means for implementing the method of resin-seal-molding an
electronic component.

According to the method of resin-seal-molding an electronic component of the

present invention, only one substrate is set to one mold structure unit. Therefore, it is
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25 present invention has each neans for inplenenting the method of
resin-seal -nol ding an el ectronic conponent. According to the nethod of
resi n-seal -nol di ng an el ectroni c conponent of the present invention, only
one substrate is set to one nold structure unit. Therefore, it is -6 not
necessary to use an apparatus for resin-seal-nolding an el ectronic conponent
with a nold of a conplicated structure. Thus, the operability or
wor kability of the apparatus can be inproved. This facilitates practi cal
application of the nethod and the apparatus. Further, according to the
met hod of resin-seal-nolding an el ectronic conponent 5 of the present
invention, resin flash formation on the substrate surface can efficiently
and.sur of oD BenEiish ShAPRSELS B s BRLUtE By SEHEVAFTRBR. TR Ene

t hi cknesse . ef : bi S f an
@l of § HQﬁbl'ic]}EéﬁsstruHﬁ?é THS; the ob&%blﬂfysﬁatbor'ﬁgl%l G @H@%Paﬁ% qon

el ectroni c conponent of high quality and high reliability can

Accordi ng tcan beempretédbd Tifis faeitiiates peadticataipdlication of eleendthadaml thempparetas. of t he
10 present invention, an apparatus having .a sinple structure can be

enpl oyed. Ther e&t&ﬁ@?n 2609655 & ﬁlmmeamfiawgr@ﬂs-se%ﬁn@@n&aa@lesﬁmlp COBPPIREr, the
mai nt enanc e,/ kS af il BRidiPldin fﬁ@fpf%ﬁag&{ 5h B Q& a‘?@ﬁlrfaXe cﬂ%&i@ﬁtﬁgﬂdng and
ot her objects, Teatures, aspects and advantages of{he present i nvention

Wi || becomsuray e prepateivithaun einp affeqibd byheovacietia@i inehe thixkaedspd ofon of the 15
present invention when taken in conjunction with the acconpanyi ng_draw ngs.
BRI EF DESCREPsTatyy Of hameforerapsineenlmejdediproduet o an elegireric sempowant 9Ehigh cal

Cross-sect |@?&&ﬁ%§§%ﬁ¥1§aﬁg{tggﬁﬁ%n%%ﬁg$ overvi ew of a resin-seal - nol di ng

apparatus f resi n-seal -nol ding an el ectronic

conponent accor didigrdify totBle PeSRAMNS résity-Sédl - nfMing éh Ele@rondc tdmponieas dfitak | y
cutaway plan view schematically show ng substantial part of a

resi nl&eal -present ingentions dnoapppiatustheving 2i ssmple strustptedian e spployed usThereforgy. 1.
Fig. 3is 3 cuta Cross- i onal .vi ew of the resifn]i-lseaf - nol di ng
atohg

por i on contPESHUHERrE e madeaEaly HLidiosbs SRLTIAL WoT APTAGY | ne
LEE-T11 i n g 8e cdried out easily. : '
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 cross-sectional view of the resin-seal-molding
portion correspohding to Fig. 2, being a cross-sectional view along line III-III in Fig. 2,
showing a mold-open state thereof, and a supply state of a before-resin-seal-molding
25 substrate and a resin material.
Fig. 4 is a partially cutaway cross-sectional 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.



showi ng a nol d-open state thereof, and a supply state of a 4
before-resin-seal -nolding 25 substrate and a resin material. Fig. 4 is a
partially cutaway cross-sectional view of the resin-seal-nolding portion
corresponding to Fig. 3, showing a clanping state thereof and a state in
which the resin material is supplied inside a pot. -7 Fig. 5is a partially
cut away cross-sectional view of the resin-seal-nolding portion
corresponding to Fig. 4, showing a state of pressurizing and transferring
the resin material in the pot to a nold cavity. Fig. 6 is a partially
cutaway plan view of the resin-seal-nolding portion 5 corresponding to Fig.
5, showi ng a state where a.pot block is one osition of
Che mold R P 0% pirBIBPhevel fstetitul Senti e e SHERI e
resin-seal BBldiﬁ'daﬁespF&HideB Felar ﬁ%@ﬁﬁ%h S@tel &F pr Bd:éﬁunz'?m Qﬁ!t%st%rﬁﬁ -sectional
vi ew al ong I|ne XI1T-XI'l in Fig is a partially cutaway
Cr 0ss- sect irestrafateriahin ttie pdigo laemldlc&\etal - m)l d| ng portion corresponding to

Fig. 3, show ng st.ate of renoving a resin-seal -nmol ded. substrate. Figs.
9-11 are expl Ank %PysePmﬂwtawwé?lﬁ%alewoqfnt%ffameﬁﬂgma algéml?rhg a

cur T age. - T BEROgTRY R SRRt e B RO VR B e ™ ¢

resi n-seal -pmtldmn’gthamcﬂdiectronl c conponent according to the present
i nvention includes: .a nold-structure-unit-prepari ng step of preparing at
| east one nol d¥& it e prBialin petaway crosspastiorah viewopidh sesinseal-meldingn ¢

component. LAEATBLASHUG T, Bkke BELA0 BLAMLIES, LB L ek opag sand of ose:

a 20 befor & resins rate- supp

singl e before-resin-seal -nmolding substrate having an el ectronic conponent
nount ed thereon between nold surfaces in the nold structure unit; a

cl arrp]i g step offig.\§Hen pertisly aetawhe cross-sectional view of the resin-seal-molding

portion corresponding to Fig. 3, showing a state of removing a resin-seal-molded
substrate.
Figs. 9-11 are explanatory views of a method for supplying and setting a
before-resin-seal-molding substrate to a prescribed position on a mold surface.
15 DESCRIPTION OF THE PREFERRED EMBODIMENTS
A method of resin-seal-molding an electronic component according to the
present invention includes: a mold-structure-unit-preparing step of preparing at least one
mold structure unit for resin-seal-molding an electronic component, the mold structure
unit being provided to freely open and close; a
20 before-resin-seal-molding-substrate-supplying step of supplying a single
before-resin-seal-molding substrate having an electronic component mounted thereon
between mold surfaces in the mold structure unit; a clamping step of, when closing the
mold surfaces to clamp, inserting the electronic component on the
before-resin-seal-molding substrate and a prescribed surrounding portion into a molding
25 cavity provided between the mold surfaces, and applying in this state a prescribed
clamping pressure from the mold surface to a surface of the substrate; a
resin-seal-molding step of, after the clamping step, filling the cavity with a molten resin

material to seal by the molten resin material the electronic component and the prescribed
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nol d surfaces to clanp, inserting the el ectronic conponent on the
bef ore-resi n-seal -nol di ng substrate and a prescribed surroundi ng portion
into a nolding 25 cavity provided between the nold surfaces, and applying
inthis state a prescribed clanping pressure fromthe nold surface to a
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 conponent and the prescribed -8 surrounding
portion being inserted into the cavity, and to bring a resin-seal -nol ded
body fornmed by cure of the resin material and the substrate into cl ose
contact with each other . to be jntegrated; and .a. . . ,
Cesi e seal THET OB ERArET btk RSeRS TR 161 ERYITBARL4P DEPE s asFOlded oo i ng
step, openkditheliB§ cR! oF tRdFekiRGRA ek ahETHR%Ebd A% MRSEIDsS@MachRAitHREch Sther
substrate. To a nmold surface in a conventional nold structure, a plurality
of subst r atebe mtagrated)ppd i eekimpehl-amtdedesubstiee-serhstingstes ofy aftertbei n t hi ckness.

Thus, there is a basjc problem that ¢lanpin ressure cannqt lied to

| ndi vi dual Testsearmelklng dien OPRHIDE ednaf stcenta mqYSFheerfélﬁﬁF%jm&ﬁ%‘ﬂpgach

substrat e gyl i ed with clanping pressure in 10 order to prevent resin

flash formation on each substrate surface, an adverse effect of damagi ng

sem conduct or elTersnbld sarfacel intaeoaventiond! nwid soucte@ch phidisy ofdubstrates arei t ed i f

cl anpi ng pressure is excessive. Conversely, if the clanpin presgwre i S not
t

enough, anSuRpligepadeashofthe sybstrases Yarigs Inghighnessr nf Jusatheresis porsic pr resin

flash for I rate &S .1 Rvit. rding to a
resin- sea@%?@ﬁﬁ% g%?%%rgscgp&it#g agPlﬁee?éh{ﬁY dé%g%isﬁgsﬁ%?e%\égé%g%gsubst rate is
suppl i ed t effickatlyol Borsthhpleewhdh&lch satistratedis agsliva avitttcld@piag prisklad in wherein a

plurality of substrates are supplied to the nold surface, clanping pressure
can e apprdesio prsveniaesin flzphdommasionoateachusibssateisyrfacehan adverseefiget athen

S ot o Ao BBk BB I8RO kR SR g, L
teﬁz : Ir y. Thupmpaiaitestifils ERRssHDSIEANVESelP UPRel Binfify pREsui®isGob elidudhearyary in
adverse effect of failing to uniformly and surely prevent resin flash formation on each
substrate is invited.
15 However, accordihg to a resin-seal-molding method of the present embodiment,
a single substrate is supplied to the mold surface. Therefore, as compared to a method
wherein a plurality of substrates are supplied to the mold surface, clamping pressure can
be applied to the single substrate uniformly. That is, even when substrates vary in their
thicknesses, setting and/or adjustment of the clamping pressure to each of the substrates
20 can be carried out very easily.
Thus, even when the substrates supplied to the mold surface vary in their
thicknesses, without being affected thereby, it becomes possible to prevent formation of
resin flash on the substrate surface efficiently and surely. Therefore, a
resin-seal-molded product of an electronic component of high quality and high reliability
25 can be formed.
It should be noted that, as described above, even with the substrates of the

identical type, the substrates may vary in their thicknesses. ~According to the method of

the present embodiment, without being affected by such variation in thicknesses of
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t hi cknesses, wi thout being affected thereby, it becones possible to prevent
formation of resin flash on the substrate surface efficiently and surely.
Therefore, a resin-seal-nolded product of an el ectronic conponent of high
quality and high reliability 25 can be forned. It should be noted that, as
descri bed above, even with the substrates of the identical type, the
substrates may vary in their thicknesses. According to the nethod of the
present enbodi nent, w thout being affected by such variation in thicknesses
of -9 substrates, it becones possible to apply clanping pressure to the
substrate uniformy and efficiently, Wen perform ng resin-seal -nolding of
substrates aof a different t ,._conventi.onally, it _has been ngcessary to
rovi de. & sEReSibbeoian Pyl 1o SpRNisTERIEE Precdire 9 g SPRRBG G D At e
thi cknessegmpfepfifiose substrates. The substrates of the different type vary
in their thicknesses, and thus involve the aforenentioned problem However,
accordi ng to thé&viehgeeiotmingvesi-seaimoldindeftwubmsatens differettaypgpl y cl anpi ng
pressure uniformy and efficiently also to each_of the suybstrates of a
di f f er ent P%\@.ﬂthrwﬁg’, it has begp 84S BEHLOMBVIEE 2t prespHion BRRPNY-SFIIIRGPT BEiliR i n t he
t hi cknesse : appL.opk.i : Ly be
addr essed. SParPRLAnE SGHEURnS o RS AbsiAll “PPACROLELE & BPUSRSE Y 0oyt

and t her ef oype vagsinnheietickiredsed, agd tHus svbslelthd eforcdientiofdf freblemt How@get,S t 0 be
carried out, variation in the thicknesses due to the change of the substrate
and vari at ReAPrding thihetreseRinaLensiondf beapmes passileltosappit dlamping aresyBe h

appropriatel % and i.ly,be addressed. 15 In the th of

oo e seal SRR er Feh B B empabe T G T TE e ThPRng

i nvention, dedceibed #Yvk, the Prdtién BPLAiasibh Ubthe tiRcktekdes B ﬁfb@frht@ﬂoﬁér%qu@ _
plurality of the nold structure units are arranged as stacked. Further, in

t he difanpi wan appeppriatélie and basitp begddressed urluriter, sitrenl thera soudiapgainthé ed t o each
of the plurality. of |d structure_. units arranged as stacked. .20 According
to such a H%SEIHB%J'B’PIC{I‘H@%C?%%%H‘F{H’é??ﬁ%air%%ﬁ%‘?aj'm 1g olsuBfiraienot a diffsrent

type is to be carried out, variation in the thicknesses due to the change of the substrate

and variation in the thicknesses of the changed substrate can both appropriately and
easily be addressed.

15 In the method of resin-seal-molding an electronic component according to the
present invention, preferably, in the mold-structure-unit-preparing step, a plurality of the
mold structure units are arranged as stacked. Further, in the clamping step, the
clamping pressure is simultaneously applied to each of the plurality of mold structure
units arranged as stacked.

20 According to such a method of the present embodiment, the size of the
apparatus in the stack arrangement direction is increased corresponding to the size of
the plurality of mold structure units to be arranged as stacked. It is noted that the
clamping pressure is substantially the same as that required for clamping in the case of a
single substrate, since the plurality of substrates are arranged as stacked.

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

conventional mold structure wherein a plurality of before resin-seal-molding substrates
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;apparat us in the stack arrangenent direction is increased corresponding to

. the size of the plurality of nmold structure units to be arranged as

stacked. It is noted that the clanping pressure is substantially the sane
as that required for clanping in the case of a single substrate, since the
plurality of substrates are arranged as stacked. 25 Accordingly, there is no
necessity of increasing the size of the nold and apparatus corresponding to
the increasing nold area corresponding to the nunber of substrate being
suppl y-set, or necessity of setting high clanping pressure, as in the
conventional nold structure wherein a plurality of before resin-seal-nolding

substrates -10 are s | y-set . bet n Ldentical nold surfaces. |t is not
necessary t&° miﬁ'%g%le‘?ﬁﬁ? 5“"%?&%&’%"?50 Bt gPLpress Ry Kisghthes ndi ng
to an incr i gﬁfﬁi . i1 : k{S.

Ther ef or e, %t?ﬁ%ult/\eﬁgfbg%{ %tdm 0 gftj’%%&é;s@?galggﬁ ﬁlécrgg%éggée&éﬁi%gg%gg%}%@g&

smal | er, asofawuiphatredumsinits.a Tleensfery, tienaholéetdroh sfttheimiold nd theiapgaeatus @nect roni c

5 conponents in the respective substrates can sinultaneously be )
resi n- seal -iednafiesmatere as camparedywith p canventipral mpld strenterieonFurthesy ee@ramic uni f or m

products of  hi | i -high reliability can.be manuf red highly
B 11 61 St 1y otnerlo R i B € oaleE e Sl ehiea§ O e Eeo R RAL PR nne o
t he presentthe aidhaeh FRMin@tdrditona N TALREIrE Aiferik PPRRIOA YT highlaRE 28 hith
substrate to be inserted into 10 a nolding cavity provided to a nold for

resi n- seal -ebabiity gambe mpeufaqteneil bighbnefbeiently. The apparatus cl oses the nold
surface and appljes_a_cl appin ressur.e by .the nold to .t substrate
surface fromt héﬂf}?%ﬁ%@éﬁﬁﬁ%&? H’é’%ﬂg eCttWéncc%H%?e?toot}g}ée PiP"d with a
mol ten 1 esi¢gmyBligdrt allowdad SbdrdhlPERhtResiRbBrted WS sutsiiBieapPRimkeHsd meRl S the
el ectronic conponent inserted into the cavity by the resin material. In the

appar &0 us, ampldingdaivity profvided ters Intbld faruetintseal-muldisg ambleetedmc eompaneal.i ty of
nol.d face (PL.fac of the

substt 2l SUppl L BOLIYONS e RO ded, Lo Lhe o Lace (PLulsog) of Lhe
L0 oSS AL P Bl S G B e/ i
enbodi ment , mbhen ek enaddrial Imethis clamping state.  Thus, the apparatus seals the electronic
component inserted into the cavity by the resin material. In the apparatus, a plurality of
15 mold structure units, wherein a plurality of substrate supply portions are provided to the
mold face (PL face) of the mold for resin-seal-molding, are arranged as stacked. The
apparatus has a clamping mechanism applying the clamping pressure to the mold
structure unit arranged as stacked.
According to such an apparatus of the present embodiment, the size of the
20 apparatus in the stack arrangement direction is increased corresponding to the size of
the plurality of mold structure units to be arranged as stacked. It is noted that the
clamping pressure is substantially the same as that required for clamping in the case of a
single substrate, since the plurality of substrates are arranged as stacked.
Accordingly, there is no necessity of increasing the size of the mold and
25 apparatus corresponding to the increasing mold area corresponding to the number of
substrate being supply-set, or necessity of setting high clamping pressure, as in the

conventional mold structure wherein a plurality of before resin-seal-molding substrates

are supply-set between identical mold surfaces. It is not necessary to set the clamping
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20 apparatus in the stack arrangenent direction is increased correspondi ng
to the size of the plurality of nold structure units to be arranged as
stacked. It is noted that the clanping pressure is substantially the sane
as that required for clanping in the case of a single substrate, since the
plurality of substrates are arranged as stacked. Accordingly, there is no
necessity of increasing the size of the nold and 25 apparatus correspondi ng
to the increasing nold area corresponding to the nunber of substrate being
suppl y-set, or necessity of setting high clanping pressure, as in the
conventi onal nDId structure wherein a plurality of before resin-seal-nol ding
substrates__are t ween | entical. nold. s rfaces. i t
necessary P f)esiué? ﬁgg%pg% hr‘% OISR} Weant%crﬁaege& F’Eftr (P‘#tb?l plurdliy
cor r espondioPgholdOstAfdtir® GhieAS & HeFbférdSthE WHIR! fodth drite rﬁblldraﬁh 'tHeYa RQIfatlIEQJaﬂ
structure units. Therefore, the whole form of the nol e apparatus can
be made snhg n@dcz smsllexmmn@drednwth acoverEetal vokl stlrmtune stlfujrtheu reéectrinict her

el ectronlc onents in the r ective.s str an si.nul t.aneoysl be
e conl ORI felpehige MERREE tn SN R e PRt AL FaE. 7

uni f on r bl ctured
hi ghl y5me1l‘o f :?%-ig%rfnlcgl m?lqugl?hch@g flgw’ﬂ?}@et{a}@ it %@%bﬁp hétgg)?%lggga?&%gﬁd&l %g an

el ectroni creixabﬂlqrmmtbe&iﬂu&mur&bm@hl&teﬁﬁclédnl@r efor according to an enbodi nent
of the present invention will be described referring to the dramnngs 10
Fig. 1 schemati érame;fogwmg amedat of taskr seahmetding ¢r@¢ dompenentregd apar at us

and i gb, - SrareQEierel EEpTOAER A RRLMAP L e brfendSerbERbe .ol Tl i ng

portlon Indkﬂﬁba[ﬁﬁhﬁngﬁﬁﬂmqpbﬁhgg appar at us. Flgs 9-11 are expl anatory
views of a nethod of suppﬁg setting a before-resin-seal - nol di ng substrate
3t

to a ¥WescribedFigdi S@that@ showsel epnfigyation @%@:@Slnﬁealsmo@ﬁﬁ@@pmms g 1

schemat | 2l e A0 -el-hoRRHY ket bk R Hlselt h6lh 250 r LA 9

schematically show substantial part of a resin-seal-molding portion in the
resin-seal-molding apparatus. Figs. 9-11 are explanatory views of a method of
supply-setting a before-resin-seal-molding substrate to a prescribed position on the mold
15 surface.
First Embodiment
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
20 resin-seal-molding an electronic component on a substrate, a substrate supply-remove
mechanism 200 for carry-supplying the before-resin-seal-molding substrate to.a
prescribed position, which will be described later, of the resin-seal-molding portion and
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
25 material to a prescribed position, which will be described later, of the resin-seal-molding
portion.
Resin-seal-molding portion 100 includes mold 110 for resin-seal-molding an

electronic component, a mold open-close mechanism 120 for opening and clamping the
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The resin-seal -nol di ng apparatus includes a resin-seal-nolding portion 100
for 20 resin-seal-nolding an el ectronic conponent on a substrate, a
substrate supply-renove nechanism 200 for carry-supplying the .
bef ore-resin-seal -nol ding substrate to. a prescribed position, which wll
be described later, of the resin-seal-nolding portion and for renoving and
carrying the resin-seal -nol ded substrate out of the resin-seal-nolding
portion, and a resin material carry-supply mechani sm 300 for carry-supplying
the resin 25 material to a prescribed position, which will be described
| ater, of the resin-seal-nolding portion. Resin-seal-nolding portion 100

i ncl udes nol 110 far resin-seal-ml ding.an el.ectronic conponent nol d
open- cl osen}?g% ﬁ%??%%n?cgmgﬁéﬁgﬁﬂ aé’ﬁg'”l,gl piﬁi?i”ﬁﬁé ?Iﬁ’é‘pmgfﬁergﬁﬁleg? ol ess
frame mechamg | i I i red 110
in a stat eq\?\% girqaégtgngl ‘{é}%ﬁgggsmgp g?rlpmélg,é&g Pg%? l%kggg f%& 9?12?%? uf%‘fi?f? a%iag resin
mat eri al  arrasgedddsibe mottb] Iophnl 4 d@chamizeth BSOnfoc heviprscatd Bfvifig therpext ibjckcat e

driving the pot block arranged. so that pot block 140 is freely joined and
separ at ed #irepgedseatpot blog g‘é()@fff‘@ |JPW6£a‘14L$ERa@Fedt‘N® FRSPRFt i BiEE sect i ng

per peng cubaclyy 1 yTpl Aol Eind A8 ERIRLIIR A A ndibf o draghydes ot

| east one set 0O ructure uni oWs
configuratiloe i n 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 10 dirdéelddA0 inchidenat lngst anesat Phmeld strwefurp ynitt hEhedawingBewWsPL f ace)

f first 11 . in Figs. 9-11, | y-set. 113 ,f
suppl yi ng S0EsEPt of 5o Br bR ovEspSios Pl Bty g B S M AErdia Oo
portion foiofg@PRndldY1 Pakd D&HcEn® HRRE 1 Bt Be hRAngeAURRIa¥k&Ehithdeeraf® Substrate

400 with an el ectroni c conponent (not shown) mounted 15 thereon. That is,
to sufpl y- diection f ace 113 for substrate 400 in the aforenentioned one set

of mold struct U e irr;[o’ld gu%aXe,(%Haet 1ss,l% esrtng)l%tfgced'&?u tiacsze)solfl%Pslt in?oqd ?pfj a3 %fl6wn
in Figs. 9-11, a supply-set surface 113 for supplying substrate 400 is provided.
Supply-set surface 113 implements a portion for supplying a single substrate for
supply-setting one substrate 400 with an electronic component (not shown) mounted
15 thereon.

That is, to supply-set surface 113 for substrate 400 in the aforementioned one set
of mold structure unit, only one substrate 400 is supplied and set.

Further, to supply-set surface 113 for supplying substrate 400, a step or the like
for positioning the substrate is not provided, which have been provided as a recessed

20 shape in a conventional mold surface.

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

Reference number 115 in Figs. 9-11 denotes a transfer path for a molten resin

25 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

position on the mold surface (substrate supply-set surface 113) of first mold 111.
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Further, to supply-set surface 113 for supplying substrate 400, a step or
the like for positioning the substrate is not provided, which have been
provi ded as a recessed 20 shape in a conventional nold surface.

Accordi ngly, supply-set surface 113 for supplying the substrate is forned in
a flat shape. To the nold surface of second nold 112 arranged opposite to
suppl y-set surface 113 of first nold 111, a resin-nolding cavity 114 is
provi ded. Reference nunber 115 in Figs. 9-11 denotes a transfer path for a
nolten resin 25 material. One end thereof is forned to communicate with
cavity 114, while the other end thereof is formed to communicate with side

position 110a, of |d face, (P ce). Reference nunber 116 denotes .a

posi tionin I%Qaﬁlyp%gq;pr&gdlugpgrahd@eiqsgm E?JS ‘?rﬂegﬁ‘t S%Iiltﬂ?éltl%loa se@face
(substrat e ;PP Vo5l G Soditin®hinfli1ESt G 4 nldR ey,

ref erence nunber % 7 %%ﬁ%%gsﬁgigg%ngé él?brEgﬁhg?&%é%ﬁlggégppggm%n second
mol d 112 oplpoe bheetampbacimens ifdr sapplpgetping béfbbe-rddosscal-moldivg substratd 60@nd pi n
hol e 117 show one exanpl e of means for supply-setting

bef or e- r esith2 SESFILeEINPSIHGN S0 S siratecsupply-set Bircpd &k cri bed position on

substrate suppl y- r e " Lfic , | V= ting
subst r5gt e 400 t§p§§%%aw’a‘@e%ssﬁéél§f9 tglél?%‘gﬁsftlj ‘z:fcztgdd t%fgwgag%é@ﬁgi Szaét g}g%acéan
efficientl y1andbstuteloo oo Shaaltlyeadsored) Y Rpphddret fregkibédpositibn sibstrat e
suppl y-set surface 113 if a positioning hole 401 provided to substrate 400

and posi t iSehiral supply-seesuataee Ehigidgaesitipring daleH0d inevidedrtarsubssrate HA) 406k ni ng

cl anpi ng wher.e .two. mol.ds (111,.112) are, closed,in this.state,. each

posi L1 oni ndoBprin 8o erars EsR 1A ractiingis *FRftberapri B HRR 8% 117 of
second nol gwd Jq?omsTd[m,, 1123 aft9¥Rd idthid Gate Jdch Rw@&ﬁﬁgaﬁiﬁ 14691 fifst SdIel M1

suppl y-set to substrate Supply-set surface 113. It is noted that the

pr eschl bed ipfitsddt intoreackn peuwtedd Tt &f sscpyl ryelddil2 s uThes; es dHo3vitio Figsi0ch substrat e
400 i s supply-set ans a position where end portirgqr% 400a of substrate 400
and side p8YPtREOPIssIgl sppRly-§efIta sHbrafuiPPosse R &se b2 i denti cal pl ane. 15

Cor o1 of, 2 988 R SRSy B G Sl 0 s | o, 4002
i n cl anpi ngvhicheubstrate 400 is supply-set means a position where end portion 400a of substrate
400 and side position 110a of the mold are positioned on the identical plane.

15 Formation of a gap between them is prevented by positioning end portion 400a of the
substrate and side position 110a of the mold on the identical plane in clamping. Thus,
in the resin-seal-molding step, such an adverse effect can be prevented that the molten
resin material with which the gap is filled remains and cure-molded. ~Further, such an
adverse effect can efficiently and surely be prevented that part of the molten resin

20 material in the gap flows onto the bottom surface of the substrate and resulting in
formation of a resin flash on the substrate surface.

At cavity 114 of second mold 112, transfer path 115 for the molten resin
material is formed. Therefore, an air vent (not shown) communicating with cavity 114
may be formed at a position opposite to transfer path 115 relative to cavity 114.  Thus,

25 when injecting the molten resin material into cavity 114 which will be described later,
residual air in cavity 114 can positively be evacuated to the outside through the air vent

by the effect of injection of the molten resin material.

Mold open-close mechanism 120 is a mechanism for simultaneous mold-opening
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in the resin-seal -nolding step, such an adverse effect can be prevented that
the nolten resin material with which the gap is filled remains and

cure-nol ded. Further, such an adverse effect can efficiently and surely be
prevented that part of the nolten resin 20 material in the gap flows onto
the bottom surface of the substrate and resulting in formation of a resin
flash on the substrate surface. At cavity 114 of second nold 112, transfer
path 115 for the nolten resin nmnaterial is formed. Therefore, an air vent
(not shown) communicating with cavity 114 maybe fornmed at a position
opposite to transfer path 115 relative to cavity 114. Thus, 25 when

injecting t lte es] rial . into cavit i.ch w descri bed
ater, | edt AP ERITOARR s G iy e Bt be et b

out si de t hieughid) AethdivertitaNdirechdn. t hes @il BEdhabimi & fpdRtofiuild pewep! ten resin
material. Ml d open-close nechanism 120 is a nmechani sm for sinultaneous

mol d- openi megchanism,grank meqhianigmeir othee neglangednsl abéctmpvadtical duet meehagisin s ( nol ds

110) arranged, as st acke (pverlajd) in e vertical ,di.rection. As this
mechani sm %%b%B‘BPIBRS?Cra?g‘ef‘ﬁWWgﬁh%é?a“WL‘Eﬂ%%‘@?ﬁe rRechanis Hn% sm or ot her
mechary ¢ ang.ie iﬁfbhr'e%hé(rﬁ&ﬁiisﬁé’i'ﬁ @kidve mechani sm can be enpl oyed. The draw ng
shows a nol d open-close nec arﬁ m where a 5 rack-pinion nechanismis

enpl oyed. Body Btldydf]tofichemabld oppeolosé neehamizahia preidddswift opintbaxkear 122 a
pi ni on gear 12 provided to be rotated by a normal/reverse rotation drive
mot or (not PEPYMRE) to befatatedoby # pRrmaleyeise rotption qrzv@)mwegﬁnqﬁghwq)hmtsf fMon gear
122 and no y. : 3 | i i I on the
o mal and A1 pRBRe Qotblnibrgent 19 45U bighElevtlsbsb LB RBGTH, 20 11
| oner end phe vértical dirs@tbnttasal oratb nbemdl aadreevefté rbfateslof pihiod ge@WER2. posi ti on,

and has its upper end portion neshed with pinion gear 122. On the other
hand, 1& he ot her Qngcrelgeear 123 hagisslopes endmastion fisediora meshinessases 1 W £¥edpi ni on
gear 122, VBt B PRl Al e R Rl 125
first nold otiek handl tAdothec AR gb@! 134 haLitd BwRE eXd Pedioh theSR@hwiBPfinidngikapf t he
upper surface and the | ower surface : '
122, and has its upper end portion fixed to a mold mounting block 125 arranged above.
One set of mold structure unit (mold 110) constituted of first mold 111 and
15 second mold 112 is provided to each position of the upper surface and the lower surface
of mold open-close mechanism body 121.
In the mold structure unit provided to the upper surface position of mold
open-close mechanism body 121, first mold 111 thereof is fixed to the upper surface of
mold open-close mechanism body 121, while second mold 112 is fixed to the lower
20 surface of mold mounting block 125 arranged above. On the other hand, in the mold
structure unit provided to the lower surface position of mold open-close mechanism
body 121, second mold 112 thereof'is fixed to the lower surface of mold open-close
mechanism body 121, while first mold 111 is fixed to the upper surface of mold
mounting block 126 provided to machine frame 101.
25 Therefore, according to such a configuration, by normally and reversely rotating
pinion gear 122, simultaneous mold-opening and clamping of first mold 111 and second
mold 112 in each of the two sets of mold structure units (molds 110) arranged as

stacked in the vertical direction can be achieved.
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of nmold open-cl ose nechani sm body 121. In the nold structure unit provided
to the upper surface position of nold open-close nechani sm body 121, first
nold 111 thereof is fixed to the upper surface of nold open-close nmechani sm
body 121, while second nold 112 is fixed to the | ower 20 surface of nold
mounting bl ock 125 arranged above. On the other hand, in the nold structure
unit provided to the | ower surface position of nold open-cl ose nechani sm
body 121, second nold 112 thereof is fixed to the | ower surface of nold
open-cl ose nechani sm body 121, while first nold 111 is fixed to the upper
surface of nold nounting block 126 provided to machine franme 101. 25

Ther ef ore, ing t h f] { ] nal . |
orating: pini onigameetsBeE Bel R LAt et EnPRumRnt s Bg of 111 st
mol d 111 anghgesesdly A8dh ggr uiamga{i@u&ﬁ st d16r th¥@ sﬁ%&t%lr@ﬁmﬁ?hﬁlc&tlrlg‘}t ure

units (nmolds 110) arrange stacked in the vertical direction can be

achi eved. -arthBgedvasisthckebin-tbé verticaleihetivindiy roR@ing piridreggar 22 hy a emsoddndent i s
capabl e of _si.nul t aneous] d-open or clanp the two sets of | d structure
v ts (ol desvinibeR BERSTi o T2 Tphelutth pidgeal 452 RS efeh SRt ot at§ ng
pi ni ong gear. : or 1.0 };32& W t h

pi ni 025 gearth%g(%tlgﬂé\c/lg?gg%y ';[glgglé)(lz o%nhn(g(r)ge?ﬁ&ggl'?%é%\%rtl 8%3?1?%%’?1’2%? ihgﬁ?t The

mol d open- dintited towadhemsih apenichge preekamikim, iad thet oonfighrativh cah beemelbyed such a

nol d open-cl ose nechani sm and ot her configuration can be e;gloyed. That
is, the nolthabjsefeanald eper-elpsameshanismiahhepreseaninveriedndoenly@§aonl y be a

hani sm t i mul | - t ts of ol
Ctructure uArreSaf ik i SagReNBIdy IRIEa0ER g ol BBl Fdrt il on
For exanpl emoids 180ylhirafed Qs StakMedsn iHiaVERbal ditdifioA OF Gn@akipR) afa afps opri at e

fluid power nmechanism crank nechanismor other nmechanic and electric
verti 8@l driousernbereeinthenfaameionedpprrppdate fiFidridvear megharosah,icgankat i on nmay be

oD o720, AL, Bt o, AL SRS, IOUS3 S PBLS, B e e

arranged aspiRe kRdnfigurhiiéh ey bé ERplofed FRSERRUERR dAVBur& RS ¥cond
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 simultaneously
15 mold-opened or clamped in association therewith.
Press frame mechanism 130 is for applying prescribed clamping pressure to mold
110 in a state where mold 110 is clamped.
Press frame mechanism 130 is provided so that it can reciprocally move along
machine frame 101 by an appropriate reciprocate drive mechanism 131. Press frame
20 mechanism 130 is provided with press means 132 using electric, hydraulic, mechanic and’
other appropriate pressing mechanism.
Therefore, according to such a configuration, by reciprocate drive mechanism
131, such an alignment adjustment can be achieved that a press center position 133 of
press means 312 in press frame mechanism 130 is moved to a position where it matches
25 with a center position 118 of mold 110.  Additionally, the pressing force of press
means 132 can efficiently and surely be applied to center position 118 of clamped mold
110. Thus, in the mold clamping, the mold clamping pressure of the press means 132

applied to each of the mold structure units (molds 110) arranged as stacked is
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15 nol d- opened or clanped in association therewith. Press frame nechani sm
130 is for applying prescribed clanping pressure to nold 110 in a state
where nold 110 is clanped. Press frame nechanism 130 is provided so that it
can reciprocally nmove along machine frame 101 by an appropriate reciprocate
drive nmechanism 131. Press frane 20 nechanism 130 is provided with press
means 132 using electric, hydraulic, nmechanic and other appropriate
pressi ng nechani sm Therefore, according to such a configuration, by
reci procate drive nechanism 131, such an alignnment adjustnent can be
achieved that a press center position 133 of press neans 312 in press frane

posi t1on 1T ApRseRY S bkedaly Bbiedls SRR R b pERLENERREI of D, 200 “reans

132 can effici emtti!shoﬁﬂdhdild:éﬁleﬁ/?&ﬁi@p]ﬂ'@(ﬂ‘(ﬂndl@lql@fﬁf@*’st@ﬂﬁideh&ﬂpdsl@orpéf cl anped
mold 110. Thus, in the nold clanping, the nold clanping pressure of the

press meangnold10 igel | dathepresgohingéntioheasrdssetibed abeveuttds oma substargsithet 110)
arranged as ,stacked is.-16 si mil t.aneousl n niformy appli.ed to each of
the notd sevivaGEdasrie R Py SeEpaaton A b emo Rt b SRPER not a 110
referg to fetesplae (ReFd o9n RbcorMbly, thd QedtbSHdsition! JF nid® 100 BS@RIcatvVeNt i on,
as described above, it is one substanCe that 'substrate end portion 400a and
si de posi t mmansithd gewer pdseiomifdhasubsipats iat whick dlaopirgpréssuckeraniefiadiently bae (see
Fig. 9). Accordingly, the center position of lLd 110 in this gcase neans
the center aBBléeigttP gﬁe/%ﬁatetdf{)@- suﬁysrte?lgf%afétdr\)(ﬁ in?,et‘iﬁ%l%‘h*b? hioying PE455 aggn
efficientl : } s rLegl anism 131
Tovi g pr oo B B o e 0 e P Bk R 7B 00 anc

press cent grespamans B2 chi Beafatchexlasith enehothet32 can be matched with each
ot her. 10 The present enbodinment shows the nechani sm where nol ds 110 are

fixed®o machi Adepresr embodinens sk tbe mechanism phpwe meldh hH) &g fixedio
eE P oo SRR TEG PR i B e MBS 1L
t he confi guahin@frafl@a\0N (e Higel)dr &vik Agted that the relationship between them is
relative. 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
15 molds 110 reciprocate may be employed.

Further, it is necessary that press means 132 and mold 110 (in the illustrated
example, mold mounting block 125) are separated in order to implement the
above-described relative movement. It is noted that they (132, 125) may be fixed after
the above-described center-alignment adjustment is finished. In this case, there is an

20 advantage that, as the center-alignment adjustment is finished already, press means 132
can be used as a vertical drive mechanism for simultaneously mold-opening or clamping
the two sets of mold structure units (molds 110) arranged as stacked, effectively using
the movement of press means 132 in its vertical direction.

Pot block 140 is arranged beside molds 110, and provided so that it is freely

25 joined and separated with respect to side position 110a of the mold intersecting
perpendicularly with mold face (PL face) of mold 110 by reciprocate drive mechanism
150.

Pot block 140 is provided with a pot 141 for supplying a resin material arranged
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that is, the configuration where the position of press frame nechani sm 130
is fixed and 15 nolds 110 reciprocate may be enpl oyed. Further, it is
necessary that press means 132 and nold 110 (in the illustrated exanple,
nol d mounting bl ock 125) are separated in order to inplenent the
above-described relative novenent. It is noted that they (132, 125) may be
fixed after the above-described center-alignnment adjustnent is finished. In
this case, there is an 20 advantage that, as the center-alignnent adjustnent
is finished already, press neans 132 can be used as a vertical drive
mechani sm for sinmultaneously nol d-opening or clanping the two sets of nold

t t ] : ; t ack f ivel I h
movenent o S snfRe {6 wrbedt SRRESHRR BIEE Y mefd g Ents BRI <
arranged besd deirm@tadserddd podifich, Rrpdvigde d4 B for phaburizing the rés@ehiteridisupplieded and

separated with respect to side position 110a of the nold intersecting

per pendi culzsideypohild h andladediprosaterive aehanisin MR fr taGingypluegsr pAdtat e dri ve
mechani sm _150. Pot bl ock 140 is provided with a pot 141 for supplying a
resin mat el P4 Fanged -17 corresponding to the nunber of the vertical two

sets & ol d Stk eiald oolafbhda: dekhiae3Rlide! ot BORNEGTEALpRAST L] On. 2

pl unger 142 for pressurizing the resin matéeria pplied 1'nside pot 141,

and a reci pnesbatism do3 isarrmpgdiafor stord 48elf anaintainmigoingd statgerhehqdt blwck 140

reciprocate.. 5 To.a side frames 102 arranged each side portiop of pot bl ock
140, a st oﬁiﬂé’ﬁnegﬁ‘é Rasitippd 103 ogvzfﬁeaﬁ*fﬁial%¢ré¢ctlﬁsp@p§ lewlyrlwtﬁml%% j oi ned

state when I 44.Ql i i e f nol d
i ntersecti rggﬂgaeérgk)gﬁlﬁf)cu gﬁl ?t%%ﬁﬁﬁ%g%ﬁ&al?g%?&?ﬂeggg& %%tgﬁ%ﬁqén st opper
mechani sm 1108 joising fdthi sk wlitficed 464 0P P& blaak®rjoind@4vithahsltd Ngo Wotd3 ta back

surface 140a of got bl ock 140 joined with nold 110, so as to 10 press and
stop Hhck duessane stopbackaspufane 1404 againsbside pasition1dQ2of medd 410110. To pot bl ock

140, B, a0pr OB AR A RN ol (RRODAPR) AT
resin material 301 supplied inside pot 141 is inserted.
Therefore, according to this configuration, by one reciprocate drive mechanism
150, the whole pot block 140 can be advanced to be joined with the position where
15 mold face of mold 110 and side position 110a intersect, and can be retracted to be
separated from this position. Further, retracting plunger 142 by the other reciprocate
mechanism 143, a space for supplying resin material 301 in a portion of pot 141 (see Fig.
3) can be formed. Advancing plunger 142 from this position, resin material 301
supplied to pot 141 can be pressurized.
20 A space formed by first mold 111 and second mold 112 in the mold structure
unit and pot 141 in pot block 140 with each other (see Figs. 7-9) can be communicated
with each other. By heating and melting resin material 301 in pot 141 by the heater
and pressurizing resin material 301 with plunger 142, through transfer path 115, the
molten resin material in pot 141 can directly be injected so that cavity 114 is filled
25 therewith.
Using a substrate supply-remove member 201 having an appropriate stop

mechanism (not shown) such as a stop chuck, substrate supply-remove mechanism 200

can carry before-resin-seal-molding substrate 400 to a prescribed position in
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Therefore, according to this configuration, by one reciprocate drive
mechani sm 150, the whol e pot block 140 can be advanced to be joined with
the position where 15 nold face of nold 110 and side position 110a
intersect, and can be retracted to be separated fromthis position.

Further, retracting plunger 142 by the other reciprocate nechanism 143, a
space for supplying resin material 301 in a portion of pot 141 (see Fig. 3)
can be forned. Advancing plunger 142 fromthis position, resin material 301
supplied to pot 141 can be pressurized. 20 A space forned by first nold 111
and second nold 112 in the nold structure wunit and pot 141 in pot bl ock 140
with each qther (see.Figs.. 7- n bhe co iC | th each er. By
heating and“SfEF% |’ﬁn§?d31&1?9{tl%tl @%Itgﬁ 1%%?“7‘3‘?“ 6%;% “i"j‘i?gb a?vm%ecﬂ%cg?lg}dohgﬁﬁ
pressuri zi RgcH ethvérat A iwalset3 @F mMd fnhitbdsiks &4doldidperdoh subangéer path 115,
the nolten resin material in pot 141 can directly be injected so that
cavity 114 skpplyfrérhexg Ehatiem 0P cin supplyrspt substrbtet408ite schsppteysupplyoee nenber

201 havi i at hani t sh h t huck,
cubst rat o SRS AoE AR PRS0 et e REpks Berwai 2UHSRol di ng
substrzat e 486h §&1-thoRfe8 36t RARIAOGEdid-01-hidIded récﬁ&bpﬁﬁﬁhé 5h GhddBar@s L1 On

100, that is, between first nold 111 and second nD 2 1n each of the
vertical twodsenevesit fromh shibstratestpple-setrsutfaceakl 3nasl roel dpard, afSubst r at e

ly- hanj. 20 | y-set bstrate. 400 t trat
SUppl 3 Set FSIMARBE A SUDFEHS SuRREaE maeREHB 200 S SYHIE 8 DR K91 r emove
mechani sm %996%}%8%&5;05‘%8 ‘tﬁbhcﬁﬁﬁhé ﬁBhldogﬂvéeﬂ%Etrxﬂélg 1#9%11& E&%h{i‘hﬁ)?@hﬂﬁ' ded
product) using the stop mechani sm and Tt eénoves | rom substrate suppl y-set

surface 1l3acsofitht dertipdmad satsiof mold §Richurs @alts 47 einsfer itS0 RB pedretus where
supplh)é)-rermve mechani sm 200 is provided so that it can carry substrate 402
to thd out $hereext peeessds prrérmedy st nol d 111 and second nold 112 in each of

th tical t ' f L d st t it d t. f ittt
appar at us aher o TEGG ReaceRiRp i Bubl Sotidritln BorRiicreShRERaRIulnt BBy g 1o
this confi gmoakh BEsupPBLE € & PEsEXitedPosiliBh i RSinSHAThEIBIG portion 100 and

resin-seal-molded substrate 402 can be removed to the outside of resin-seal-molding

portion 100.

15 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
prescribed position in resin-seal-molding portion 100 using a resin material carry-supply
member 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 prescribed position (see Figs. 1-4).

20 Resin material carry-supply member 302 is provided with holes 304 for feeding
the resin material arranged corresponding to the number of the vertical two sets of mold
structure units (molds 110) and their arrangement position, and extrude members 303
for extruding resin material 301 fed in holes 304 to supply it into pot 141.

Therefore, according to this configuration, by retracting pot block 140 to a
25 prescribed position, resin material 301 .can be supplied to each pot 141 in pot block 140.
| Resin-seal-molding of an electronic component in the above embodiment is
carried out as follows, for example.

First, in the open-mold state of the vertical two sets of mold structure units
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400 can be supply-set to a prescribed position in resin-seal-nolding portion
100 and resin-seal-nolded substrate 402 can be renoved to the outside of
resin-seal -nolding portion 100. 15 Resin nmaterial carry-supply nechani sm
300 is provided so that it can supply resin material 301 acconmpdated in a
resin material accommodating portion 303 to a prescribed position in
resi n-seal -nol ding portion 100 using a resin material 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 prescribed position (see
Figs. 1-4). 20 Resin naterial carry supply menber 302 is provided with holes

304 for feedi r esi ed correspon t he nunber of
the verticaf™® []‘%01 1@2&9‘”&‘“ Sd a%‘i ?us(‘,'s ag pysre F&?cgfﬁ}% g@qjca[rﬁg S r

ar r angementpeRRS rdsifbal- MBI biifge BB RS wadrairsf Bbldeﬁtlréﬁg'se&mﬁ%ﬁélﬂ 1material
301 fed in holes 304 to supply it into pot 141. Therefore, according to this
confi gur at iand suiply-sets substrated0pod sidistrete sihﬁﬁly;set sarfabe DBe«sﬁ:ﬁrsﬁmddddél t iAsn,

resin materjal 301 can he supplied to each pot 141 in pot 140.
Resi n- seal SABVBIH 8ot TefiPrOrEe drys mechasisb hdhietracts ¢ n&b%%%&f’%dd\ OERT® i s

carri ou h of the
verti ?‘gl t \tklo %Jtltguno m)ﬁi é?st r u@d"@-'r gata Elhgiﬁledfgl %n ﬁ‘ﬁg&%fg?iug%%lvﬁtzﬁﬂ Figs. 1
and 3, subgbmatepae et supplging\resinpatesial 301 idQke ehingefSont end of pot 141.

bef ore-resin-seal -nol di ng substrate 400 to between first nold 111 and second
mol d 112, and SUg¥bIay shevsinskigst. meeld oneocloss wewhaniser L0xlppmsythe pertisalr f ace 113

of first nq{v(a s%ﬂs]ofni%sfd %tﬁ%l? I?thn dsﬁ reci procate drive mechani sm 150

retracts the entire po rom “the position of nold 110.

Reci procate dri WeexiBeipicatedhds meghdnded §3 PpeRERE algindn® adil &heofspace for
supplill ng resin material 301 in the opening-front end of ‘pot 141. Next, as

shownl® n Fimovidg pnesd @ntepensnld)rol;iﬁ ofrrhssrmesns 121)1ncprassrfsamdmecmmsmdélo towo sets
of ol 4 SUTMCLILS 15 (7] 05 LA0L et Lo BUO B dEpus, mochanism 131
press meanekigolde BiiShechaAoR 19T GPAIYs PRsURL fdrle Bf press means 132 to center
position 118 of clamped mold 110. Thus, reciprocate drive mechanism 131 applies
clamping force of press means 132 to each of the mold structure units (molds 110)
15 arranged as stacked simultaneously and uniformly (see Fig. 4). Resin material
carry-supply member 302 supplies resin material 301 accommodated in a resin material
accommodating portion 303 into the space of pot 141 (see Figs. 1, 3 and 4).
Next, as shown in Figs. 5-7, reciprocate drive mechanism 150 joins pot.block
140 with side position 110a of the mold intersecting perpendicularly with mold face (PL
20 face) of mold 110. Reciprocate drive mechanism 150 joins stopper member 104 in |
stopper mechanism 103 with back surface 140a of pot block 140, to stop back surface
140a against side position 110a of mold 110 in a state being pressed. Here, the mold
face of first mold 111 and second mold 112 in the mold structure unit (mold 110) and
pot 141 in pot block 140 communicate with each other, and resin material 301 supplied
25 inside pot 141 is heated and melted by the heater.
Next, by advancing plunger 142 to pressurize resin material 301 (molten resin
material) in pot 141, the material is directly injected into cavity 114 through transfer
path 115 so that cavity 114 is filled therewith. Thus, the electronic component on
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position where it matches with center position 118 of nold 110 (see Fig. 1).
Reci procate drive nechani sm 131 applies pressing force of press neans 132 to
center position 118 of clanped nold 110. Thus, reciprocate drive nmechani sm
131 applies clanping force of press neans 132 to each of the nold structure
units (nolds 110) 15 arranged as stacked sinmultaneously and uniformy (see
Fig. 4). Resin material carry-supply nenber 302 supplies resin material 301
accomobdated in a resin material acconmodating portion 303 into the space
of pot 141 (see Figs. 1, 3 and 4). Next, as shown in Figs. 5-7, reciprocate
drive nmechani sm 150 joins pot block 140 with side position 110a of the nold

i nt ti | ar | | d.f P f f | d 110.
Roc pr ocat S AL RGP PE0] UPREn 2E SAEISRBRGBA. 104 i n st opper
mechani sm 103 WiNht RaeKa présdritfes cﬁldeocﬁné’flas@i s&, Wstdfifing bPpStibhitkiaek surface

140a agai nst side position 110a of nol in a state bei ng pressed. Here,
the nol d fsadacedf408 by sttoppulrderﬂliei 184 ds Ishaamdd dslstlodd th Fig. 8 recipmicatesiriveict ur e

t Id11 t 141 t .bl ock 140 icate wt h oth
and resin FEEETER 50 %W bk%k"l%g i QeI d A FP S0 BatSRn b Gfel ted by
the heater ,Nexio. b)(lsé‘ wEiie ﬁﬂﬁ&ht%%zsetsoof%cﬁéﬁ%é fife Jn?tﬁgrﬂoﬁ?tl%)' al 301
(nmolten resin et er i al |rect I'nject’ed into

cavity 114 byhressgieahy EinS(ffehe pr[e@et fharhd Mmeslmnisheit released.y NILH openfdlddeed
therewith. Thus, the electronic conponent on 20 substrate 400 inserted

into cavi tynefﬁ%n%m@o}de@ms sheayertigsl a&setm&moldaﬁrrpewr%uwwdsﬁéa cure tine
h | d f nb
1o cPoed o5 gpL0g. e LSRG HEIAR, A0 BogtgPe Toroer

pot bl ock ¥édh-seal-moldedeabitare 0% edin-o¢nl-soliedpsdiocand réRavesfsubstrand 402L10.
Al so, clanmping to the vertical two sets of nold structure units (nolds 110)
by prlks mdkonesubgtratgfsupMy-sesrsesace ¥idnas m@éman@nﬁm&cmem@%ﬁe kB0 &p open cl ose
mechani sm 12 he vertic structure its
(ol ds. 11000ga PRERR L% aian G am aPPeriBs iR b ot S chani sm
200 stops gyesi n-seal -nol ded substrate 402 (resin-seal -nol ded product) and
renoves substrate 402

As above, the apparatus for resin-seal-molding an electronic component shown

in the present embodiment includes simply structured mold, and therefore the operability
15 or workability thereof can be improved. This facilitates practical application of the
apparatus.

Further, resin flash formation on the substrate surface can efficiently and surely
be prevented without being affected by the variation in the thickness of a substrate.
Therefore, a resin-seal-molded product of an electronic component of high quality and

20 high reliability can be molded.

A simple structure can be employed for the resin-seal-molding apparatus.
Therefore, the shape of the overall apparatus can be made small.  Further, the
maintenance works of the mold can be carried out easily. ~ Still further, the wasted resin
émount can be suppressed to thereby contribute to resource saving.

25 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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"10 from substrate supply-set surface 113 as nol d-opened, and carries
substrate 400 to outside and transfers it to a position of an apparatus
where the next process is carried out. As above, the apparatus for
resin-seal -nol ding an el ectroni c conponent shown in the present enbodi nent
i ncludes sinply structured nold, and therefore the operability 15 or

wor kabi lity thereof can be inproved. This facilitates practical application
~of the apparatus. Further, resin flash formation on the substrate surface
can efficiently and surely be prevented w thout being affected by the
variation in the thickness of a substrate. Therefore, a resin-seal-nol ded

product of ¢ component of high quality and 20 high reliability
can be nDI&&gvsﬁﬁgtﬂgﬁgig}ﬁﬂgture can be enployed for the resin-seal-nolding
apparatus. Therefore, the shape of the overall apparatus can be nade snall.
Further, the maintenance works of the nold can be carried out easily. Still

further, the wast edA reiod cirgsimicat-aioldigg suElpstemsechnipbneie tebyrigant ri bute to
resource saving. 25 Al though the present invention has been described and
illustrated in oPe‘P@ﬁdI'S,trUiCEuW@mt'@F@@zflP&StQhG@P@P@fm atfeest enpamaldpiruriirgynithay of

illustrati 'i‘lg)r}gr Fé@g%kﬁ?ﬁgk%a%%q%i{r%n&octo tpgnenl%esa}a%légl{a. sPPﬁft\él\%é/ uxg]% ‘P%}ﬁ%‘yt ation,

the spirit ‘and 'scop ese i nventron bern im t he

terns of thgodpgerRAREEIEOFNMRd ctodd, WHAT IS CLAIMED IS: 1. A nethod of
resi n-seal -nol ding an el ectroni c conponent, conprising: a

nol d- s2 r uct ur e- unbeforsrrepans¢atgnalding-selistiateeppiying séap dfsapplyinge singled st ruct ure
O O e S B A S5 SR PR ¢
e or oo e SYABL LB AT, UOPLY) 19,510
nmount ed t her eora dahpmg stepwlf, dwisanr dl esirgssaidmsldi sdriaaes do stamipe inseréngithet ( 110) ;
electronic component on said before-resin-seal-molding substrate and a prescribed
10 surrounding portion into a molding cavity (114) provided between said mold surfaces,
and applying in this state a prescribed clamping pressure from said mold surface toa -
surface of said substrate (400); |
a resin-seal-molding step of] after said clarhping step, filling said cavity (114)
with a molten resin material (301) to seal by said molten resin material (301) the
15 electronic component and the prescribed surrounding portion being inserted into said
cavity (114), and to bring a resin-seal-molded body formed by cure of said resin material
(301) and said substrate (400) into close 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).

2. The method of resin-seal-molding an electronic component according to
claim 1, wherein
in said mold-structure-unit-preparing step, a plurality of said mold structure units
(110) are arranged as stacked, and further, in said clamping step, the clamping pressure
5 is simultaneously applied to each of the plurality of mold structure units (110) arranged

as stacked.
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a clanmping step of, when closing said nold surfaces to clanp, inserting the
el ectroni c conponent on said before-resin-seal-nolding substrate and a
prescri bed 10 surrounding portion into a-nmolding cavity (114) provided
bet ween said nold surfaces, and applying in this state a prescribed
cl anping pressure fromsaid nold surface to a surface of said substrate
(400); a resin-seal-nmolding step of, after said clanmping step, filling said
cavity (114) wth a nolten resin material (301) to seal by said nolten
resin material (301) the 15 el ectronic conponent and the prescribed
sur roundi ng portion being inserted into said cavity (114), and to bring a
resin-seal-nnld od re of.said resin materi and said
substrate ( 400) ?6‘ %ﬂp H%‘ste% rpplding an e&ﬁCHBPJCtCBmB@?“ﬁ{h%ﬂﬁ%F@%‘ and a
resi n-seal n'iEQhQﬁﬁ' ﬁﬂ@ﬁ%&ﬁ%ﬁtn& RO r&RBeaR ol ihd & cle@tdlid Gsthbnteal - ol di ng
step, opening said nold surfaces to renove the resin-seal -nolded substrate
(400). 2. hheordghodant 1resi n-seal - nol di ng an electronlc conponent accordi ng
to claiml, wherein in said nold-structure-unit-preparing step, a plurality
of said nold structure units (110) are arranged as stacked, and further, in
said clanping step, the clanping pressure 5 is sinmultaneously applied to
each of the plurality of nold structure units (110) arranged as stacked.
-22 3. An apparatus for resin-seal -nolding an el ectroni c conponent havi ng
each neans for inplenenting the method of resin-seal-nolding an el ectronic
conmponent according to claim1. -23
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