1 DESCRI PTI ON METHOD FOR COVPRESSI ON- MOLDI NG ELECTRONI C PARTS, AND MOLD
SYSTEM TECHNI CAL FI ELD [ 0001] The present invention relates to a

nmet hod for conpression-nolding electronic parts, such as integrated
circuits (ICs), and also to a nold systemused for this nethod. BACKGROUND
ART [ 0002] Fig. 6 shows a conventilonal nold system for
conpression-nol ding electronic parts. In this system a netal nold 81 for
conpr essi on-nol di ng el ectroni c paDBESCRIPUS@N to perform 15 the

conpressi on-nol ding (resin-nolding) of a required nunber of electronic
parts 83 nounted on a substrate 82, using a granular resin materi al
(granul ar resin) 84. Specifically, this systemoperates as follows. [0003]

The met a 8 r AR AR |l i [ u n
ipper o MEEER"FAR CORFREFIORGUOLLING IBURCTRORIC. BARIS, 'AEDIMOLEY o1
release film@88 is put on the inner surface of the cavity 87 of the | ower
die 86. PNSAEM ne granular resin 84 is supplied into the lower-die cavity
87 covered with the nold release film88, after which the resinis nelted
by hedt. Next, the netal nold 81 (85 and 86) is tightly closed so as to
i mrerse the required

TECHNICAL FIELD

[0001]
The present invention relates to a method for compression-molding electronic parts,
such as integrated circuits (ICs), and also to a mold system used for this method.
10
BACKGROUND ART
[0002]
Fig. 6 shows a conventional mold system for compression-molding electronic parts.
In this system, a metal mold 81 for compression-molding electronic parts is used to perform
15 the compression-molding (resin-molding) of a required mumber of electronic parts 83
mounted on a substrate 82, using a granular resin material (granular resin) 84. Specifically,
this system operates as follows.
[0003]
The metal mold 81 for compression-molding electronic parts includes an upper die
20 85 and a lower die 86. At the beginning of the process, a mold release film 88 is put on the
inner surface of the cavity 87 of the lower die 86. Then, the granular resin 84 is supplied into
the lower-die cavity 87 covered with the mold release film 88, after which the resin is melted
by heat. Next, the metal mold 81 (85 and 86) is tightly closed so as to immerse the required
number of electronic parts 83 mounted on the substrate 82 in the molten resin held in the

25 lower-die cavity 87. Thus, the compression-molding of the required number of €lectronic



nunber of electronic parts 83 nounted on the substrate 82 in the nolten
resin held in the 25 |ower-die cavity 87. Thus, the conpression-nolding of
the required nunber of electronic 2 parts 83 in a resin-nolded body having
a shape corresponding to that of the lower-die cavity 87 is conpleted. This
technique is the so-called "one-side batch nolding." In this process,
the resin in the |ower-die cavity 87 can be pressed by a cavity-bottom
merber 98arfs83 ipraassihMeplddicbodydavinga sh@fidebrespondinigrto thut of thgdoweendié bavityr ocess
of supplying the granular resin 84 into the lower-the cavity 87 is

per f or megy ’R;Vco%ﬁiééi. HiEEE @ik iSHP b ¥allRICRAGLRELES frdldigyer shutter 90 and a

supply unit 9 That is to say, after the required anmount of granul ar
resin 84 is put..int
s e

91), the resiMt Sces ,Fl:helrg%mﬁ%? iﬂ%‘lﬁg&ﬁ&ik%@\gﬁf@pﬁa}é\%ﬁ%ﬁ%ﬂé@%g&gg&ga y unit

riar supply nechani sm ace between
t he upper and | ower di.es 85 and 86, and the | ower shutter 90 of the

resi n- naF@F}bST9%¥?\§Bf‘S§SIH%gW§Fﬁ1%m 89 is slid open to let the granular resin
84 fall fromthe supply unit 91 into the lower-die cavity 87. 15 PRI OR ART
DOCUNVENT [M8FENT DOCUMENT [ 0005] Pat ent Document 1: Japanese Unexani ned
Pat ent Application Publication No. 2004-216558 20 DI SCLOSURE OF THE

I NVENTI ON In this system, the process of supplying the granular resin 84 into the lower-die

cavity 87 is performed by a resin-material supply mechanism 89 (a lower shutter 90 and a
supply unit 91).

That is to say, after the required amount of gramular resin 84 is put into the

10 resin-material supply mechanism 89 (supply unit 91), the resin-material supply mechanism

89 is moved into the space between the upper and lower dies 85 and 86, and the lower

shutter 90 of the resin-material supply mechanism 89 is slid open to let the granular resin 84

fall from the supply unit 91 into the lower-die cavity 87.

15 PRIOR-ART DOCUMENT
PATENT DOCUMENT
[0005]
Patent Document 1: Japanese Unexamined Patent Application Publication No.
2004-216558
20
DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0006]
However, in the process of supplying the granular resin 84 into the die cavity 87,

25 when the shutter 90 of the resin-material supply mechanism 89 is opened to let the granular



PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0006] However, in the process of
supplying the granular resin 84 into the die cavity 87, 3 resin 84 fal
into the lower-die cavity 87, a portion of the resin nay possibly remain in
the resin-material supply nechanism 89 (supply unit 91), as indicated by
nuneral 92. Thus, one probl em of 8he aforenentioned nmethod of
supplying the granular resin 84 into the die cavity 87 exists in that the

gr anul ar rgses$nfa8dinmathe ddwdratie tivity $halportianpel the desimimay Possitdy dérsainawitey 87.
Furthernore, in the process of supplying the granular resin 84 into the die

cavity BfosirliGteRAIGH ?ﬂ?%x&ﬁalhﬁﬁ 89?@?@1&& QY dsiiiicadedl W nini@alig2si n i n the

resin-materi al supp mechani sm supply unit 91) is Iikely to lead to an

i nsufficient C her
pr obl em of thzﬂg‘?é’?‘% 0b¥e|l;%ﬁ£ ?ﬂﬁlgﬁé&@ggg%p ﬁ%Sh%%lgﬁér antl ar %%@%484
into the, di V|t exi sts | that | S _i,Jpossi ficient.l

i mpr ove P’ﬁ% F&ﬁ g7ye’8?ts ffhg'l uga}r TP B caungh oe ggﬁcfl?ﬂ PRl 38K 5 ty
87. [0007] The probl emto be sol ved by the present invention is to provide

a tecHni theali¢ evity§7suppl ying resin into a die cavity in such a manner that
the resin can be efficiently supplied into the die cavity and the
reliability ofFutthemanyimtheqirodebeof supplyirgthe eiapulal resin §distadthe diosavity 8¢an be
efficiently inproved. MEANS FOR SOLVI NG THE PROBLEMS 20 [ 0008]
the presence of the remaining portion 92 of the resin in the resin-material supply mechanism
89 (supply unit 91) is likely to lead to an insufficient supply of the resin into the die cavity
87.
10 Thus, another problem of the aforementioned method of supplying the granular resin
84 into the die cavity 87 exists in that it is impossible to efficiently improve the reliability of
the amount of resin supplied into the die cavity 87.
[0007]
The problem to be solved by the present invention is to provide a technique for
15 supplying resin into a die cavity in such a manner that the resin can be efficiently supplied

into the die cavity and the reliability of the amount of the resin supplied into the die cavity

can be efficiently improved.

MEANS FOR SOLVING THE PROBLEMS
20 [0008]
To solve the previously described technical problems, the present invention provides
a method for compression-molding electronic parts including the steps of supplying a
required amount of resin material into a die cavity covered with a mold release film and then
immersing the electronic parts in a resin held in the aforementioned cavity so as to perform,

25 in the aforementioned cavity, the compression-molding of the electronic parts in a



To solve the previously described technical problens, the present invention
provi des a nethod for conpression-nolding electronic parts including the
steps of supplying a required amount of resin material into a die cavity
covered with a nold release filmand then imersing the electronic parts in
a resin held in the aforenentioned cavidty so as to perform 25 in the

af orenenti oned cavity, the conpression-nolding of the electronic parts in a
4 resi n- fRindadldbd Byd 1 Axving asshapa perrespotiding o thenshape of hiee sdvdtye Thé prdsent
cavity. The present method is characterized by the foll ow ng processes:
prepari ng oo ¢S PRty b thebASWinB Yo ddthe® PrEsukiny h@ESh-Wihlyife plateavidg
covering the bottomside of a resin-receiving plate having an openi ng
section correspondi ng tQ i i i & rel. L pl yi ng
275 1 equt e ieauine St bY Softuarf pbllo hdt & FRh-feBGRR AL WiLing M0 Y,

t he resin-supplyi.ng plate; preparting a resin-flat-loaded ate in.which the
resi n maPREHIY S‘%lcﬂo‘g WQ“F%’é’Pﬂmgetgeﬁi’?icﬂﬁ cé‘}é@f vth p anold, leass m‘rﬂ’ éuRHT%‘Bg Bayer
having a uni form thickness; placing the resin-flat-|oaded plate on the die
cavity stequited amount; ofsresiny meteriel g e resBnrereiving; sgstiay oh the resingBplyingn of
the die cavity with the nold release filmin between; covering the surface
of the cpldiet prepatife &hesid-Blativiaded plawaimewhich e ssth matephlyinnthe résn-reesiving
material fromthe resin-receiving section into the die cavity in the

process Qlti6RYeformed (e aist 1aeehfing Bemeronn yickMebd) pldeingibk desire NaEiBadedi | M
[ 0009] One node of the nethod for conpression-nolding electronic

parts ai Eﬁ% {the a[evcia%( %@ﬁlapﬂl@%s%%c&vﬂg%e&ﬁ&ﬁg alifsBa L@k pgfiﬁ'a{ 6t die

characterized 1 n that e process of preparing a 15 resin-flat-loaded plate
in which the resin material i-p th esin-recei v n ecti.qn i.s.for. into a
1t | ay S0 el e Eltp o mebepned Gk 0 seis ok 2 il ne
resi n-supplying plate in the X-direction ar, Y-direction, while supplying
t he rwqumoécﬁreéﬁ%ﬁhn;@drsegmlwnﬁﬁ%ﬁsm myptREgY ff%ﬂree@ﬁlﬁ:fﬁéf&:‘@?&/?‘ﬁ‘&o% 6% s of

the resin-supplying plate, so as to formthe resin naterial in the
resi n- r edieicavityyinghe prooess pficevesing tetsutfagesf thagavity withithe meldweleaseciliress. 20
[ 0010] Another nobde of the nethod for conpression-nolding electronic parts
accor di ngpopoe] t he present invention ainmed at solving the previously
described technical problemis characterized in that the process of
preparing theongshdireldrahe memdd fordodtRedsionhbiahet ditrofiRi parts aimed at solving
the previously described technical problem is characterized in that the process of preparing a
15 resin-flat-loaded plate in which the resin material in the resin-receiving section is formed into
a flat layer having a uniform thickness includes the process of moving the resin-supplying
plate in the X-direction or Y-direction, while supplying the required amount of resin material
into the resin-receiving section of the resin-supplying plate, so as to form the resin material
in the resin-receiving section into a flat layer having a uniform thickness.
20 [0010]
Another mode of the method for compression-molding electronic parts according to
the present invention aimed at solving the previously described technical problem is
characterized in that the process of preparing the resin-flat-loaded plate in which the resin

material in the resin-receiving section is formed into a flat layer having a uniform thickness

25 includes the process of oscillating the resin-supplying plate so as to form the resin material in



material in the resin-receiving section is forned into a flat |ayer having
a uniformthickness 25 includes the process of oscillating the
resin-supplying plate so as to formthe resin material in 5 the
resin-receiving section into a flat |layer having a uniformthickness.

[ 0011] Anot her node of the nethod5for conpression-nolding electronic
parts according to the present invention ained at solving the previously
descri beghetrefibriceidingpecitndmmoi sfidh llahadiga i fami thickinss. t he resin materi al
is a granular resin material or a powldered resin material. [0012] To
sol ve thgogigviously described technical problem the present invention

al so provides a nold system for conpression-nolding electronic parts

el uding: 2 aEber ABHE of fhe RUnGPRR'SRBAN ARG cRLEGHE gmscaoea{éili@; tol e

metal nold having an upper wer die I ng the upper

cavity fqr conpression-nmolding, the cavity .bein rovided in,the.l ower die;
a subst r BFeP SO i 1 Et?@ﬁdp&oﬁﬂﬁﬂgﬁ ti‘%ﬁ Rr% O?Fbﬁ)gﬁg‘a’l 5ddt chyigal RrRREmRSS £ m
for covering the inner surface of the cavity of the |ower die; a )

cavi t - beharasterivediie that the sesin snaterial e ar granwlay pesinmatergh Y agrovwdeeed) 5M8r  di e;
and an inloader for supplying a resin 15 material and a substrate with

el ectr onimztepiak.t s nounted thereon into the nmetal nold. The present nold
systemis characterized by including: a resin-receiving plate being

att ached[go2t he inl oader and having an opening section; a nold release film
for covering the |ower side of the resin-receiving plate to make the

Qpeni ng SEct i 9f dRCHeOfte@Budy [R3dribell A6BrVeal Hroviih! Bk pRht SnveBibA oI eF | al
di stribution means for upp]’lyyng a resin material 1nto the resin-receiving

20,9651 IS 54l N S LSS5 LI SRACHH eI, s HELTHRE
Syt o 1 B CoBERIBiER TaRB SR PBRb: TBhFEt) S bAEES ARG o and & lower” " ¢
die facing the upper die; a cavity for compression-molding, the cavity being provided in the
lower die; a substrate-setting section provided in the upper die; a mold release film for
covering the inner surface of the cavity of the lower die; a cavity-bottom member for
pressing the resin in the cavity of the lower die; and an inloader for supplying a resin
15 material and a substrate with electronic parts mounted thereon into the metal mold. The
present mold system is characterized by including: a resin-receiving plate being attached to
the inloader and having an opening section; a mold release film for covering the lower side
of the resin-receiving plate to make the opening section function as a resin-receiving section;
and a resin-material distribution means for supplying a resin material into the resin-receiving
20 section, wherein the mold release film covering the inner surface of the cavity for
compression-molding and the mold release film covering the lower side of the
resin-receiving plate are the same.
[0013]
One mode of the mold system for compression-molding electronic parts according to

25 the present invention aimed at solving the previously described technical problem is



6 characterized in that the resin-material distribution neans for supplying
aresin material into the resin-receiving section includes a resin-nateri al
supply nmeans for supplying a resin material into the resin-receiving
section, a resin-material neasurenent neans for neasuring the amount of the
resin material supplied in the resin-réceiving section, and a
resin-material 5 flattening neans for flattening the resin materi al

suppl i edchatadtdrized &sthat the cesin-imagpriabdisiritbotior] 618dmE] for supplyimmpé hesin metigalahtot he
nol d system for conpression-nolding electronic parts according to the
present HaVREhiekidhgRectdh Beludend reif-nRit@il QUSPlY Hams fob bl @EHRNI feiin
problemis characterized in that the resin-material flattening neans is a

hor | zont glalofra (T B r&-@éa%@é@@oﬁﬁ@ﬁﬁ&%@%%&?ewéﬁ&t blind AR ik VI N

plate in rection or rreétion. Anot her node t he
nmol d systemfor, c ressi on-.npl di electronic .parts according.to th
oresent M tE e mpteaial yipRliet waB restsie Y Peatelh fule FeimRrisds
problemis characterjzed in that the resin material js a .granular resin

mat er i%al ﬂammmmf@&%mgﬁwe%wwﬁ suppppinthe pgsIMTIRECIVIRY/SREHOBN [ 0016]
The present invention has the excellent effect that the resin can be

ef fici enf00t4R0 supplied into the die cavity in the process of supplying
resin into the die cavity. The present invention has anot her excell ent
ef fect that thgothet imddd iof yihef mblie sgsterinforotompesdorsmphling dlécibnict patsdi e
cavity can be efficiently inproved in the process of supplying resin into

the die gawldi¥s to thé g%szlh inventionThithedlatl $ol@ng GHHE PR&viSusRE USRABE] Y&hiticaW Oof a
resin-receivi n% platé and a resin-nmaterial drstribution nechanism which

LUt 2 TR ol SO RO R AR BSIRNIS, R RAPSRNAD Lo

resin . . . N e
10 flattening mechanism for moving the resin-receiving plate in the X-direction or Y-direction.

[0015]

Another mode of the mold system for compression-molding electronic parts
according to the present invention aimed at solving the previously described technical
problem is characterized in that the resin material is a granular resin material or a powdered

15 resin material.

EFFECTS OF THE INVENTION
[0016]
The present invention has the excellent effect that the resin can be efficiently
20 supplied into the die cavity in the process of supplying resin into the die cavity.
The present invention has another excellent effect that the reliability of the amount of
resin supplied into the die cavity can be efficiently improved in the process of supplying

resin into the die cavity.

25 BRIEF DESCRIPTION OF THE DRAWINGS



5 material is being distributed into the aforenenti oned pl ate. Fi gs.
2(1) and 2(2) are perspective views of the resin-receiving plate, which
illustrates the nethod for conpression-nolding electronic parts according
to the present invention; specifically, Fig. 20) shows the situation where
a resin material has been distributed i7n the plate in the resin-materi al

di stributing nmechanismshown in Fig. 1, and Fig. 10 2(2) shows a

resin-fl goi7paded plate in which the resin material has been distributed by
the resin-material distribution nmechanismshown in Fig. 1. Fig. 3is

a schematic veid ijGah sSiReld{RMREsp¥HRNY vidw Bf IRsth-SX&VRE plAE and a resin-material
conpression-nolding electronic parts, which illustrates the nmethod for

poei 1 o STPHRbE e S IR, FruRBes AERBN M Pl febibR iR G ek BEF B T:
| at h i.n Fig. 2(2) .has b et in th I t . Fig..4 i
Cchermt | GoPElDE txfliegERER LT cec B o S PR DY B Grsgion gyhept R ~
system for conpression-nol ding_ el ectronjc qﬁ)arts; specifically, the figure
£

shows & haaigrialitstheng digidbusediingothg afoseraentioned plate s sucti oned and pul | ed onto
the inner surface of a lower-die cavity in the nold system (nmetal nold) so
as to make t h&igse(h amd Q(R)alare prispéativen vikes 20 thesieninfrieetivihg aplatd, whadhe i nt o
the cavity covered with the nold release film Fig. 5is a schemtic

vertical {1afehicd i méettRd fof @ofpedsitainddih® diéconid, padk dcberdhigl @ iy Sfresant et al
nol d) for conpression-nolding electronic parts, showing the netal nold in

the cl os - al. e . . 11q. I Hard/ &1 fakit & £ Vi ew
gfbeﬁﬁ&}{ specificglly, Fig :_z‘gg shBwis Sthe SHERESRitereY 8" febifi Ana gl hﬁ‘ﬁben

of a nold systém ston-nol ding el ectronic parts, whic
illustrates..a nvent.i onal, nmethod.for .. 8.c¢ I on- i.ng.el,e nic

par to. | BESFEER S AR e e R o R BT EB T R G BE, £
present invention, a |d re] ease filmis firstly.suctjone d | d on the
bot t olfl si2t sBewe ﬁéeﬁl%'g?ihg?%‘@lel’lﬁedﬁ VﬁF‘?’B thergsip Inlféé‘ai ﬁés Wgﬁﬂ&%ﬁl{(ﬁ%ﬁyg&m ng
of the opening section so that the opening section of the resin-receiving
pl at e camesinumeterighdisisibutinn medhanismsbewniimbigséct i on. Thus, a resin-receiving

pl ate having a resin-receiving section is obtained.
Fig. 3 is a schematic vertical sectional view of a mold system for

compression-molding electronic parts, which illustrates the method for compression-molding
electronic parts according to the present invention; specifically, the figure shows the situation
15 where the resin-flat-loaded plate shown in Fig. 2(2) has been set in the mold system.

Fig. 4 is a schematic vertical sectional view, corresponding to Fig. 3, of the mold
system for compression-molding electronic parts; specifically, the figure shows the situation
where a mold release film is suctioned and pulled onto the inner surface of a lower-die cavity
in the mold system (metal mold) so as to make the resin material fall from the

20 resin-flat-loaded plate into the cavity covered with the mold release film.

Fig. 5 is a schematic vertical sectional view, corresponding to Fig. 3, of the mold
system (metal mold) for compression-molding electronic parts, showing the metal mold in
the closed state.

Fig. 6 is a schematic vertical sectional view of a mold system for

25 compression-molding electronic parts, which illustrates a conventional method for



10Next, by neans of the resin-material distribution nmeans, a required
anount of granular resin material (granular resin) is supplied fromthe

pl ate-top opening into the resin-receiving section of the resin-supplying
pl ate. Then, by neans of the flattening neans, the required anmount of
granular resinis formed into a flat | &yer having a uniformthickness.
Thus, a resin-flat-loaded plate holding the required anmount of flattened
gr anul ar cégpressidnimbliéngldedt@aicpattecei vi ng section i s prepared.

Subsequently, the resin-flat-loaded plate is attached to the | ower side of
the inloader, and a substrate having a required nunber of electronic parts
nmounted thereon is placed on the upper side of the inloader, with the

nmount ed t r @ﬂh qw; gigen, the inloader is inserted
into the§§§§€%6 1&2355 he upper an wer dles in the 20 netal nold for
conpress q gDIdlng el ectronic parts. In this process, the substrate
W th theQﬂé ronic parts nounted thereon is supplied and set onto the

substrate-setting section of the upper die, with the mounted el ectronic
part s di r ect edcodingdp dle P?leem%tmd@ﬁ%‘eﬁsﬁlfﬂ@dérﬁfﬁ ly sygtiened @9 ds,
whereby the resin-flat-loaded plate is set 9 onto the nold face of the

| ower di en the bottdthisidepobthesssingeaiving ethtotn clooe tlraplateletiolma ppeneg oHthe
opening of the resin-flat-loaded plate is adjusted at the position of the

openi ng 8?&ﬁﬂ§§bcﬁbn b €hat 86 dpenitlpt RetidieoMibb desieleeaisingf plhtercan flartivg @m thedAt
this poin e required anount of granular resin in the resin-receiving

section ol ?el{/i%@' &cﬁéﬁatﬂt agex‘émﬂlr@tfe?vlﬁé pldte hBink Of Fsh-feb@linkaBiorOR t he

nol d rel ease sequently, the operation of suctioning and
hol di ng tﬂt rggld rel ease fllmon the resin-flat-loaded plate is
di sconti fi

10 Next, by means of the resin-material distribution means, a required amount of
granular resin material (granular resin) is supplied from the plate-top opening into the
resin-receiving section of the resin-supplying plate. Then, by means of the flattening means,
the required amount of granular resin is formed into a flat layer having a uniform thickness.
Thus, a resin-flat-loaded plate holding the required amount of flattened granular resin in the

15 resin-receiving section is prepared.

Subsecquently, the resin-flat-loaded plate is attached to the lower side of the inloader,
and a substrate having a required number of electronic parts mounted thereon is placed on
the upper side of the inloader, with the mounted electronic parts directed downwards.

Then, the inloader is inserted into the space between the upper and lower dies in the

20 metal mold for compression-molding electronic parts.

In this process, the substrate with the electronic parts mounted thereon is supplied
and set onto the substrate-setting section of the upper die, with the mounted electronic parts
directed downwards.

[0019]

25 Next, the inloader is moved downwards, whereby the resin-flat-loaded plate is set



Furthernore, the air is forcibly suctioned and renoved fromthe nold face
of the 10 lower the and the cavity, whereby the nold release filmis held
onto the nold face of the lower die and also pulled into the cavity so as
to cover the cavity with the nold release film In this process, the
requi red amount of flattened granular Mesin lying on the nold release film
also falls into the lower-die cavity together with the nold release film

(wi t hout ohRithemsRfatedRhe fowemdiche film, wherein the required anmount of
granular resin is maintained 15 in a flattened form Thus, the required

anount  of f'atﬁlﬁgﬁgcegg AHRED 5@SoNhhtSthe platBotiont 8 bPWR resth- BlaCRYALY -

Thus, the required anount of granular résinin a flattened form(wth a

uni form thi ckness) .c L i Nt . 1 0 - di i with
he. ol Pty S8R fhing Fo et S duphiRg sHichUahe Chiy ol e SONEERES T
ina flattened formcan be 20 supplied into the | ower-die cavity covered
with the WBIRYOF®PEhse film by naking the required anount of flattened
granular resin fall into the l[ower-die cavity together with the nold

rel ease fil m Atithisoointshe reguired amarricpifgranvlarvesin i #ap resin-receiving gectioieelor di ng
to the present invention, in the process of supplying resin into a the
cavity, theaesindianloaded fatedd nithe fomtnl a/flat gyt o theinmdld réltese @ilm. cavity.
25Furthernore, in the process of supplying resininto a die cavity, a

required anouRib@buenty, Heapétatibn ofSiidtionthedank! lldieg @ teldRelase filtn 50/BY | ed
into the lower-die cavity covered with the nold release film whereby the

reliabil ﬁ%"ﬁ%tg%‘%ggmyﬁtdi%nﬁlﬁ?h-n- supplied into the die cavity can be

efficien S is also advantageous in that the granular
Lo, Rl A e A B RS R R e
Fr om b1 Hedsahie e g SRafBeBerc eroe TS 10 i BebioTarips T BRREBIENT
lower die and also pulled into the cavity so as to cover the cavity with the mold release film.
In this process, the required amount of flattened granular resin lying on the mold
release film also falls into the lower-die cavity together with the mold release film (without
being separated from the film), wherein the required amount of granular resin is maintained
15 in a flattened form. Thus, the required amount of flattened granular resin is pulled into the
lower-die cavity.
Thus, the required amount of granular resin in a flattened form (with a uniform
thickness) can be supplied into the lower-die cavity covered with the mold release film.
In this manner, a required amount of granular resin in a flattened form can be
20 supplied into the lower-die cavity covered with the mold release film, by making the
required amount of flattened granular resin fall into the lower-die cavity together with the
mold release film (without being separated from the film).
Thus, according to the present invention, in the process of supplying resin into a die
cavity, the resin can be efficiently supplied into the die cavity.

25 Furthermore, in the process of supplying resin into a die cavity, a required amount of



[ 0020] One enbodi nment (the present invention) is hereinafter described
in detail. (Configuration of Mold Systemwi th Metal Mol d for

Conpr essi on- Ml ding Electronic Parts) Firstly, a nold systemfor
conpression-nol ding electronic parts having a netal nold 15 (nold assenbly)
1 for conpression-nolding electronic parts used in the nethod of
conpression-nol ding electronic parts illustrated in the present enbodi nent

i s herei pahtief redisiara ftened o vaibe istpplize intb thislowet-di @xaypdered Wigh thel d
system for conpression-nolding electronic parts includes a netal nold (nold

assenbl yinold fefas® BHRNARHMIA G R Se ROLACHT!rExiR Hirpicd o bl BBERAO DY

whi ch a required anount of granular resin material (granular resin) and a

substr at hay|. ! i;red nunber of electronic parts 7 nounted thereon
ot SRL Rl

("ante- ng S "can be separately or simultaneously supplied
into the nmetal pold.1, an unloader_(nqt sho for.renpvin nol ded
substrace (1 dhiegs i lplded B B SRR s e TRSE Dudh (e
obt ai ned by a cpnpression-npldingﬂéresin-nolding) 25 process using the

net al Snobeifarm thisknesshiv| the eavalyicaverae with thempldreleassHdmroangevenlp beaiegl amde 11
metal nold 1. By this configuration, a nolded substrate (resin-nolded
body 12) nehed.be created using the netal nold 1 by supplying a required
anount of granular resin 6 and a substrate 8 into the netal nold 1 by the
i nl oader 9, apdcdrimgRPDitdie hoSdibie tte FffeciaAIy Revene MevReinfih QA LAty from being

partially hardened and forming an unmixed lump.

10 EMBODIMENT
[0020]
One embodiment (the present invention) is hereinafter described in detail.
(Configuration of Mold System with Metal Mold for Compression-Molding Electronic Parts)
Firstly, a mold system for compression-molding electronic parts having a metal mold
15 (mold assembly) 1 for compression-molding electronic parts used in the method of
compression-molding electronic parts illustrated in the present embodiment is hereinafter
described.
As shown in the illustrated example, the mold system for compression-molding
electronic parts includes a metal mold (mold assembly) 1 for compression-molding
20 electronic parts, an inloader 9 by which a required amount of granular resin material
(granular resin) 6 and a substrate 8 having a required number of electronic parts 7 mounted
thereon (“ante-molding substrate™) can be separately or simultaneously supplied into the
metal mold 1, an unloader (not shown) for removing a molded substrate (i.e. a resin-molded
body 12, which will be described later) obtained by a compression-molding (resin-molding)

25 process using the metal mold 1, and a mold-closing mechanism (not shown) for closing the



5 netal nold 1 by the unloader. [0021] As will be described |ater, the nold

systemillustrated in the present enbodi nent includes a resin-materi al
di stribution nmeans 31 for supplying and distributing a required anount
of granular resin 6 into a resin-flat-1oaded plate 25, which is to be
attached to the 10 inl oader 9. Byllt his configuration, a required

anmount of granular resin 6 can be supplied into and distributed in a
resi n- supptayinell pl ate 21a by the resin-material distribution nmeans 31 to
prepare a resin-flat-loaded plate 25 (a required amount of flattened

granul ar resi By6Ghis MAGEHraitbd,|a BRIFASSEIERRE (FedingholddP bb®P22) caOBE fckd@tsdat i on
of Metal Mbold ?,or Conpressi on- Mol di ng El ectronic Parts) As shown in

the illusg: : :

conpr essionE SRR b Afp Rl 1Rl (il o BRATRL Ktirce bitfa subgtate
novabl e | r die 3 facing t. er die 2...20The per,die 2 nits
ol d t acio Heatiedl gt bl feiinat RS hadln Boies SbResBRRL p cipdied o R,
requi red nunber of electronic parts 7 nounted thereon can be supplied and
set, i t metahmolbliby the wslasders oni ¢ parts directed downwar ds. The | ower
die 3 has, on its nold face, a cavity 5 for conpression nolding. This
cavity hE¥2&] cavity opening 10 facing upwards (i.e. toward the upper die
2). 25By this configuration, the electronic parts 7 nmounted on the
substrate 8 supplillest agribei2late! the bl eysieisiiogtgedskt the n@eserCEmbalivhest! t he
upper die can be set into the lower-die cavity 5 by closing the upper and

lover di g3i.led 2 R0H-nddterial distribution means 31 for supplying and distributing a required

amount of granular resin 6 into a resin-flat-loaded plate 25, which is to be attached to the

10 inloader 9.

By this configuration, a required amount of granular resin 6 can be supplied into and
distributed in a resin-supplying plate 21a by the resin-material distribution means 31 to
prepare a resin-flat-loaded plate 25 (a required amount of flattened granular resin 6), which
will be described later.

15 [0022]

(Configuration of Metal Mold for Compression-Molding Electronic Parts)

As shown in the illustrated example, the metal mold (mold assembly) 1 for
compression-molding electronic parts includes a fixed upper die 2 and a movable lower die 3
facing the upper die 2.

20 The upper die 2 has, on its mold face, a substrate-setting section 4 onto which a
substrate 8 with a required number of electronic parts 7 mounted thereon can be supplied and
set, with the mounted electronic parts directed downwards.

The lower die 3 has, on its mold face, a cavity 5 for compression molding. This
cavity has a cavity opening 10 facing upwards (i.e. toward the upper die 2).

25 By this configuration, the electronic parts 7 mounted on the substrate 8 supplied and



[ 0023] The upper and lower dies 1 (2 and 3) are provided with a
heating nmeans (not shown) 5 for heating the upper and |ower dies 1 (2 and
3) to a required tenperature. Accordi ngly, the required anmount of
granular resin 6 supplied into the lower-die cavity 5 by the inloader 9
(the resin-flat-loaded plate 25, whichl2i || be described |ater) can be
nelted by heating it with the heating neans of the netal nold 1.

At the bedttoarthofubbtnse-setting section 4 of theiuppertab¢ carbersetingr thd HWarrdipecassgiSrhy t he
resin 6 in 10 the cavity 5 by a required pressure is provided.

Accor di ngjoymgttm%bﬂg{dqgm@dimﬁzsmamunt ed on the substrate 8 can be
conpression-nol ded (resin-nolded) in the lower-die cavity 5 by pressing the

resin GJ%FEe | ower-die cavity 5 with the cavity-bottom nenber 38. [0024]
15 (Fil ing Mechanismin Lower Die) Though not shown, a

filmhol di hani i Qni d_hol,dj h | d I fidm1l
s pr ovi ded_onT REPrar s 315t @R R A eraraskiih s A% st (GtaRon: e
For exanpl e, the suction hani sm may i nclude a suction hol e,

I di )
aO\vAﬁf: H?%ﬁls#ﬁath%p%an%w“@vmm@aﬂ@gﬁaﬁﬂ%ﬂ@%ﬁmﬁpm). The suction

hol e may be a hol e bored through the lower die 3 to the nold face of the
| ower die 3 adgcerdinghe the rdqzed emounteof grantlar Sesin 6 supplissonglt thyl lowerHie nol d
release film 11l can be fitted onto and held on the nold face of the | ower
di e 3 andavityes byedakaddr 4 (ke maeiniflat-lGadey ptane? 3ji whictg wilthbe desctibethlarerérmni sm
to forcibly suction and renove air. 25For exanple, after the nold rel ease

film1l Gk hefied bitheatifh MwittSthB hadBE nint BEthEwcth han@1. 13 of the lower-die 3,
when the suction nechanismis energized, the nold release film1l is

initially hel { e . ] - di Lch: t nol d
ol e Ti1'm g HEIRCORE SaliBOE Yt B0l MHenthef 38 forirtElna il £l 41
release filmJll gan be.f(iitted onto a(rl]gd held on the surface of the | ower-die
cavit 51_:he§atf]®0§ }rarequ:lre pressure 1s provided.

Accordingly, the electronic parts 7 mounted on the substrate 8 can be
compression-molded (resin-molded) in the lower-die cavity 5 by pressing the resin 6 in the
lower-die cavity 5 with the cavity-bottom member 38.

[0024]
15 (Film-Holding Mechanism in Lower Die)

Though not shown, a film-holding mechanism for suctioning and holding the mold
release film 11 is provided on the mold face of the lower die and on the cavity 5 in the lower
die 3.

For example, the suction mechanism may include a suction hole, a vacuum channel

20 and an evacuation mechanism (vacuum pump). The suction hole may be a hole bored
through the lower die 3 to the mold face of the lower die 3 and to the surface of the cavity 5.

Accordingly, the mold release film 11 can be fitted onto and held on the mold face of
the lower die 3 and the surface of the cavity 5 by energizing the suction mechanism to
forcibly suction and remove air.

25 For example, after the mold release film 11 (in a flat form) is placed on the mold face



As will be described |ater, according to the present invention, when the
nold release film1ll is pulled into and fitted onto the | ower-die cavity 5,
the required amount of granular resin 6 (in a flattened form as wll be
described later) lying on the nold release film1l in the resin-flat-| oaded
plate 25 (which will be described latet is also nade to fall into the 10

| oner-die cavity 5 together with the nold release film 11l being pulled. In
t hi s nmanpéthe olver-diedyiwlen thesuctionahedwanisml iarenergsied, e (old acledsatfilantdis or m
as wll be described |ater) can be supplied into the cavity 5 covered with
t he nol d m&ﬂg&w bhtorthd dnold face oftHeHbweheier3s @ftby WhHich MEMbldoklegsefilkd &1 iy €si n
6 is supplie into the cavity 5 covered with the nold release film11l, the

upper a”ﬁgﬂléﬁ’ﬁf el- dﬁe2 és‘x‘r?t? 53ThiY, theth E‘? cas ehyca},@,% ﬁjféd%hﬁ%ﬁ%ldc

parts 7 unte ate 8’ supp set on

substrate-gsetti upper dlels |rmersed |nthe nol t en
resin 6 ﬂgﬁbe%uﬁp%éﬁﬁ “{ef/ B{%Eed with the nold release film 11.

Subse uentqg% the resin (6) in the cavity 5 is pressed by the cavity-bottom
member 3800%% the mold rel ease film 11 Thus, in the lower-die cavity 5, the
el ectronic parts 7 nounted on the substrate 8 are conpression-nol ded

(resi n-nol dedsiwilitiealegaibed Siter, asiorting toolig prcReitanventon véieatee wold lepemdi ng
to that of the lower-die cavity 5. [0026] (Configuration of Resin-Receiving
Plate) film 11 iJ palleidnfo gndriated @ntoothe Idvecrrdis cavitye; eheviequirgd atimPaf granular
(resin-supplying plate 21a) for supplying a required amount of granular
resin 6 k&6 (16 NAWREE BrS, GAWIN Ye AeRiGd P 1yifk b thedRold BRERI filhkNVER | ON
is hereinafter described. 14 The resin-receiving plate 21 has a

verti cal by ﬁ?ﬂeﬂart daBg Ipﬂ’ﬁ)@?ﬁgg/hﬁ:ﬁ%ﬂl% ﬁgscﬁﬂ&i %:7& ) ﬁs&ﬁﬁh@?@rﬁh HE N 24

(outer fra surround eni ng sectl eni ng secti

gra[] a Iat 8%ngsoenltggro r ovi %?dbe%g%{i{;%&ﬁ%% E‘ﬁ Iate and a

5Though not shovvn a filmhol d| ng nmechani sm f or suctl on| ng and hoI d| ng t he
mol d r el eired pmpbntiof graplaviceis @ G atfiaderssk osm a3 Wil be dessabed lated) s behery
section 24. By this filmholding nechanism the nold release filml1ll
can be swugpliedéedo trecaiiey 5l coveredweith tietnootd s¢lekse Glmtlhe pl at e peri phery section
24 so as to close the plate-bottom opening 23 (opening section 37) by the

nmol d rel ease fAftemitkelreqliddhatBourd of @dniddr @6k 6i B Gumtiel iiao (RS cihayi Hgowrdidl | ow
interior for receiving a required anmount of granular resin 6 can be forned

by Cl oS’ Rgnlhe ml PicheaBO kIR T RE VPP ahd 1OWer!di&s PRERNS) REEIR) whérchY the’e
15 electronic parts 7 mounted on the substrate 8 supplied and set on the substrate-setting section
4 of the upper die is immersed in the molten resin 6 held in the cavity 5 covered with the
mold release film 11. Subsequently, the resin (6) in the cavity 5 is pressed by the
cavity-bottom member 38 via the mold release film 11. Thus, in the lower-die cavity 5, the
electronic parts 7 mounted on the substrate 8 are compression-molded (resin-molded) in the
20 resin-molded body 12 having a shape corresponding to that of the lower-die cavity 5.
[0026]
(Configuration of Resin-Receiving Plate)
The configuration of the resin-receiving plate 21 (resin-supplying plate 21a) for

supplying a required amount of granular resin 6 into the lower-die cavity 5 according to the

25 present invention is hereinafter described.



As a result of formng the resin-receiving section 22 with the nold rel ease
film1ll, a resin-supplying plate 2la is obtained. That is to say, the
resin-supplying plate 2la having the 15 resin-receiving section 22 consists
of the resin-receiving plate 21 and the nold release film 11.

Accordingly, as wll be described |atet4 a required anmount of granul ar
resin 6 can be supplied through the plate-top opening 39 into the

resi n-recei vi The s&bi-teocivizig mlhtetXehases vertisalpppenctrating aeainzlsectign 8hand a
resin-material distribution nmeans 31. 20The plate-top and pl ate-bottom
openi ngspl%%lﬁﬁghé?sééﬁ%n%f{bﬂ&%ﬁc% shﬁéﬁndixifgem&ogéiﬁﬁg@ﬂ&@?f). shape mat ches

the (horizontal) Shape of the cavity opening 1 For exanple, it is
possi ble to gi . l.ar 1 : i i 0

Gesi an ¢ he- pt LS PelifE AR o7 el RBeh LURIGEY) bloyRRATL e h 806 o b
shape matches .t he rectanqul ar ape. of. t cavity.o ing 1Q.. 25 [0027] 15
( Conf i gupléfqmatiﬁatﬂggﬁﬂp%ﬁ‘?@?g Z?p%vgf iOBEEEi% OWe%iﬂes?tetﬂe Sgnqﬁaﬁehe pr esent
enbodi ment, in the resin-material_ distribution neans 31 (nmeans for

measurdi ng, supbeyshraet shewn, afiinnhpldéngameehanismyior spstioningsandliplding gregmold 5
required amount of granular resin 6 is neasured out and supplied into the

r esi n- r ecdéase fikm 4 & it provid@Pomthetbottord sidegif thespigp pgriphgrpsestien 24.a. Then, the
granular resin 6 supplied in the resin-receiving section 22 of the

resin-suppl yi By this#ll@-hdlding meblmivgg théinoldrefdasd filnay e carhipe/sutgomedund fhetdm
t hi ckness (a constant anmount of resin per unit area). Thus, a required

amount  ofy, il A RIS P! (;:? fafiﬁdlﬁqﬁsééﬁ& bg sfL$iy d1bdsitae piafb—ﬁ&i?rr]neopening

resin-receiving section 2 e resin-supplying plate 21la.

resin-material. di stri iop e iencl.udes a | oader-side resin-nmateria
1oldistr?S&ﬁFBW%ﬁE§WE%§3§YQﬁdmﬁggégéFygﬁngde resin-material distribution
means 3 |'b. [0028] (Loader-Side Resin-Mater) Distribution Means) .
Showrl0 n i o TR {feSinseRsenn serion 22 Hav iy ol HLcior RSP O ieduisth

i ncludes a resin-materi al Ioadin% means (resin-material supply neans) 32
for | oadimguat efegpamdardresimpigan be formed by closing the plate-bottom opening 23 of the

opening section 37 by the mold release film 11.

As a result of forming the resin-receiving section 22 with the mold release film 11, a

resin-supplying plate 21a is obtained. That is to say, the resin-supplying plate 21a having the
15 resin-receiving section 22 consists of the resin-receiving plate 21 and the mold release film
11.

Accordingly, as will be described later, a required amount of granular resin 6 can be
supplied through the plate-top opening 39 into the resin-receiving section 22 of the
resin-supplying plate 21a by the resin-material distribution means 31.

20 The plate-top and plate-bottom openings 23 and 39 are designed so that their
(horizontal) shape matches the (horizontal) shape of the cavity opening 10.

For example, it is possible to give a rectangular shape to the cavity opening 10 and
also design the plate-top and plate-bottom openings 23 and 39 so that their shape matches the
rectangular shape of the cavity opening 10.

25 [0027]



15 of granular resin 6 into the resin-receiving section 22 of the

resi n-supplying plate 2la, and a feeder-side neasurenent neans (load cell)
33 for measuring out a required anmount of granular resin 6 to be | oaded
into the resin-receiving section 22 of the resin-supplying plate 2la. As
shown in Fig. 1, the resin-material |ogasling nmeans 32 includes a hopper 34
for 20 holding the granular resin and a linear oscillation feeder 35 for

novi ng  apdorffigeRitivh 08 RNt [Distrib@finMeEarisit 0 the resin-receiving section
22 of the resin- supplyrng plate 21a while oscillating the granular resin 6

wi th an appr Oﬁf eQRf efn%@&ﬁi%ﬂr TR S resiHhat AN Mitribution mbahst PeRERE TS Of

suppl yi ng and ng the granular resin 6, the anpunt of granular resin 6

to be supplied |nto t he recejvin e t i ng
plate 21 Beeanss et Tt Es R e 13k, L AT IR
cell) 33. 16 Accord eg, int | pader - si de resi n-nmat erj al

di st 11 buEr@Hlarasis Syaneaured SRRk TR Do, EEGTEF LT BG SRR O he
supplied (gradually, for exanple) into the resin-receiving section 22 of
the resi nessuppplyingplptestle. Then, e erevilamyresine sppakied by the sesimreseringertéan f rom
t he hopper 34 while oscillating the granular resin 6 with the |inear

osci | | at Rof fieedsin-stpplying phiel214d Brfatrhed infod fleiapg tayinprendifoneahickisss (d at i on
feeder 35 nmay be configured so as to supply a constant amount of resin per

uni t ti mgohdtn® afnBEnt’oSdsi p@ GBIt \AkAY TSI d Rfuidedl MhounPBf fAEInBd gﬂlﬁﬁlhﬁ/tegﬁ @l ate
2la by oscillating the granular resin 6. [0029] (Receiver-Srd

rosi n- mael) PLSHREEN R P@?@gﬁ%%ﬁn%%“e&n hliyg ghf %?aﬁSeLYZ[ e
21
vt ng the r QPR FERGRYFRY SEELRGNN 25089 SLCPTBATNG BRI BRE Al o

rel ease frlnrll on the bottom side of the resjn-receiving plate 21 by the
fi | mHol disripuiver meanshhagnd preceivesiside retnmpteng! gpgbrtiommespsgilht e- set ti ng
base 40 on which the resin-supplying plate 21la can 15 be placed, a plate
transfer [®@&8hs (not shown) for transferring the resin-supplying plate 2la
fromthe resin-supplying plate preparation neans onto the plate-setting
base 40, (BosdleRSideRebmMuwfikldbiskibatiéreMengs)means for flattening the required
anount of granular resin 6 supplied fromthe linear oscillation feeder 35

of the | oader i dlgwhss iFk rIaHﬁ‘-:rleder qid%tr&mﬁat&m ARt thehd P1al iRSudes a

resin-receiving section 22°of the resin-supplying plate 21a placed on the

20 pl
2 equi 1 SR ﬁra%%ﬁ@?%&r%mmﬁ el b i b a7 2
o Pt s e Sty AN b L

feeder-side measurement means (load cell) 33 for measuring out a required amount of

granular resin 6 to be loaded into the resin-receiving section 22 of the resin-supplying plate
2]a.
As shown in Fig. 1, the resin-material loading means 32 includes a hopper 34 for
20 holding the granular resin and a linear oscillation feeder 35 for moving and supplying the
granular resin 6 into the resin-receiving section 22 of the resin-supplying plate 21a while
oscillating the granular resin 6 with an appropriate oscillation means (not shown).
In the process of supplying and loading the granular resin 6, the amount of granular
resin 6 to be supplied into the resin-receiving section 22 of the resin-supplying plate 21a can

25 be measured by the feeder-side measurement means (load cell) 33.



resin-supplying plate 21a having the resin-receiving section 22 is
initially prepared by the 25 resin-supplying plate preparation neans. Next,
the resin-supplying plate 21la is transferred 17 onto the plate-setting
base 40 by the plate transfer neans. Subsequently, the required anmount of
granul ar resin 6 can be moved and suppl®ed fromthe linear oscillation
feeder 35 into the resin-receiving section 22 of the resin-supplying plate
21a whil e bei dgcerdingly, dndhe doaderrsidp iradrpmatertal |didEbusions meansr 3135 a magir

result of the coordinated operations of the resin-material flattening neans
(t he hor a@onitadfl granubarireggn 6lcat be suppiiedégiadurllynfot Zxaraple) tntetheirasareceiving
oscillation feeder 35, the required anmount of granular resin 6 supplied in
the resi Badiigh 20\ Btk r%ﬁﬁ-fsh%ﬂ '%% pbaé12 heby RovRg the\sramaarl desih 6 stipphed@oth fige a

uni formthickness (41). [ Ogb 10 (Resin-Material Flattening Means)

hc:)r | Zont S B e L e P 243 o
t in-material flatteni . e ' | | y- '
F1'at 1 ani ng. mecdionni o7 S=Bi P rir s brich Reflg PaeR B iR 30 o 21

pl aced on the plate-setting _base 40 can be noved in a horizontal é?

di rect i ofupBly @ copstantianountjof &esit BEF Wit WG IpHP Ssin-FECRiVie sechis 2o ikl y or
in both directions sinmultaneously. Accordi ngl'y, a required anmunt of
gr anul ar resgssupplyingplated 1aby escibatogsupgiandear ksio® t he | i near oscillation
feeder 35 into the resin-receiving section 22 of the resin-supplying plate
21la on tpguppate-setting base 40 while being oscillated by the |linear
oscillation feeder 35. 20 During this process, the resin-supplying plate

21a can ?&Wé@-éiderkésﬁm&eﬁhmﬁﬁmﬂowe‘ﬁnﬂi rection by the

hori zont y-nmoving flattening nmechanism 42 so that the required anount of

gran r resin 6,10 the resin-recevi : i oy-t I At 0 a
0o or gl BB, P ROFEI A oRRRL 0 RO OS L o
| ayer with a copstant anount. of resin r uni,t area. Thus, a .

resi n- f | ASIT-$BLAng Platccoropration peans K%‘H%F‘%‘HH) be PFPE3A5 e Rsin Bupplying plate

21a having the resin-receiving section 22 by suctioning and holding the mold release film 11

on the bottom side of the resin-receiving plate 21 by the film-holding mechanism of the
resin-receiving plate 21, a plate-setting base 40 on which the resin-supplying plate 21a can
15 be placed, a plate transfer means (not shown) for transferring the resin-supplying plate 21a
from the resin-supplying plate preparation means onto the plate-setting base 40, and a
resin-material flattening means for flattening the required amount of granular resin 6
supplied from the linear oscillation feeder 35 of the loader-side resin-material distribution
means 31a into the resin-receiving section 22 of the resin-supplying plate 21a placed on the
20 plate-setting base 40, to form a flat layer of the granular resin having a required thickness
(e.g. the horizontally-moving flattening mechanism 42 for the resin material, which will be
described later).
Accordingly, in the receiver-side resin-material distribution means 31b, the
resin-supplying plate 21a having the resin-receiving section 22 is initially prepared by the

25 resin-supplying plate preparation means. Next, the resin-supplying plate 21a is transferred



18 (Configuration of Inloader) The inloader 9 has, on the | ower side
thereof, a plate-attaching section 9a to which the resin-flat-|oaded plate
25 (i.e. the resin-receiving plate 21 in which the required anmount of
flattened granular resin 6 is held in the resin-receiving section 22 forned
by the nold 5 release film11) can be hftached. The i nl oader 9 al so
has, on the upper side thereof, a substrate-placing section 9 on which the
subst r at en® theiplaisesetting bagg 44by the plate wansiineaps Subseauentlye heaed

Accordingly, by inserting the inloader 9 into the space between the upper
and | owepf diaeslaf resih Goah 1) maval angviupplicdnizons ubslinear es@llaliondeaisr 35 fdo the
substrate 8 with the electronic parts 10 7 nounted thereon can be supplied
and set  eRirebfoingURElidALE oFahé rdith-Seplyiah plhto14 hiilheatg ohctllaed by tie t he
mounted el ectronic parts directed downwards. Furthernore, by inserting

the inl ogdel oilificn dfer §pace between the upper and lower dies 1 (2 and 3)
and noving the 1 nloader 9 downwards, the plate-bottom opening 23 of the

LSZLi:’ 510 of ﬁﬁr’eﬁ%ﬁgﬁﬁg%%gﬁd?e%%d iv’a%?%‘%l%?% §i %F%S@%fﬁé%&i %ﬁ%ﬁ@%ﬁ%ﬁy@%ﬂ}y ween
I [ ' 1 .
face of PABARGIEIANBE AosAUnE RB-BETEENIS) B e LRGP eCIAIPJBRST g fhen e

21. After that, the operation of suctioning and holding the nold
rel ease féquiredbgmphie ofigranutes refime swiwdied in Smrptiniaceringsscione? eandre fomard of
the resin-receiving plate 21 can be 20 di sconti nued. Furt hernore, by

means of idtbe fatlkyérdavimgahmbamtipcloesai@d).on the nold face of the lower die 3
and the surface of the cavity 5, the nold release film 11l can be held on

the nol djfgeg¢ of the lower die 3 and also pulled into the |ower-die cavity
5 so as to cover the surface of the cavity 5 with the nold release film1l

25l i : . .20 t of flatt d I in 6 lyi

2511 SnBhR3gS HBAENGR] aount of 11 atiened graniar resin o Lying
ti 37 t i n-flat-]| d. plate 25 falls,jinto th ity.5

LR R e SIET R S RN

flattening mechanism 42 is provided as an example of the resin-material flattening means.

The horizontally-moving flattening mechanism 42 is configured so that the
resin-supplying plate 21a placed on the plate-setting base 40 can be moved in a horizontal
15 direction, i.c. in the X-direction or Y-direction in Fig. 1 respectively or in both directions
simultaneously.
Accordingly, a required amount of granular resin 6 can be moved and supplied from
the linear oscillation feeder 35 into the resin-receiving section 22 of the resin-supplying plate
21a on the plate-setting base 40 while being oscillated by the linear oscillation feeder 35.
20 During this process, the resin-supplying plate 21a can be moved in the X-direction or
Y-direction by the horizontally-moving flattening mechanism 42 so that the required amount
of granular resin 6 in the resin-receiving section 22 can be formed into a flat layer having a
required uniform thickness 41 (refer to Fig. 3), i.e. a layer with a constant amount of resin
per unit area. Thus, a resin-flat-loaded plate 25 can be prepared.

25  [0031]



In this manner, the required anmount of flattened resin material 6 can be
(collectively) supplied into the cavity 5 covered with the nold rel ease
film1l. 5Thus, the required anount of granular resin 6 can be fornmed into
a layer of having a uniformthickness in the cavity 5 covered with the nold
rel ease film11. [0032] (Mvld Release Bilm The nold release film
11 used in the present invention (a short strip of nold release 10 film is
pr epar ed(tonfigeevibouSImoaded)t i ng ("pre-cutting”) a long strip of nold rel ease
film(a roll of nold release filn into pieces of a required | ength.

Therefore, itThéidieset Oitas,ton @Bléwingdabarrst, faoplatcadtaihig sectioh Pa od whixhd
release filmin the nold system Such a neans is required in the case of a

| d i i | . ; : e q
mo Sysp}%{%ﬁ]ﬂ\ggi ggedla%m@hies @%.I tgelréélﬂ.f'écaaﬁ@ gtk 7 GR WhdHathS kéquite® bmbRht

rel ease systemis cut into a 15 nold release film

suppt i oao| AEEH B edn b TR g et (el 2 MOAA & e300 0, 1 2

size of the mold system according to the present invention can be snaller

t han ﬁhaﬂﬂ%$eﬁH%IH%WGb§9§? in which a roll of nold release filmnust be

| oaded. 20 [0033] (Method for Conpression-Mlding Electronic Parts

Firstly, a nollHe irdbasles® afsolhas,10n the upperntsidmibereah@ bstertcoplaeing KeCtioB P si de
of the resin-receiving plate 21 to close the plate-bottom opening 23 of the
openi ng sbidhithesubitrand chinbe strywittotheekectresic pante’? dirsdteddosastardsn 22. Thus, a
resin-supplying plate 2l1a having a 25 resin-receiving section 22 is

prepared (ref @lecd@ingl gy iehing tBE TloeA9 Jto the2éhace betwdletkthe upBersdhdvowemn Fi g.
1, the resin-supplying plate Zla is placed on the plate-setting base 40 in
the resi Hi'ersnit(ﬁ ra{u%) :Shdsxh{){nﬁé’ Ttﬂe%ﬁb%?@§ uﬁérards, the substrate 8 with the electronic parts
10 7 mounted thereon can be supplied and set onto the substrate-setting section 4 of the upper
die 2, with the mounted electronic parts directed downwards.
Furthermore, by inserting the inloader 9 into the space between the upper and lower
dies 1 (2 and 3) and moving the inloader 9 downwards, the plate-bottom opening 23 of the
resin-receiving plate 21 can be adjusted at the position of the cavity opening 10 of the lower
15 die 3, with the mold release film 11 in between.
In this process, the mold release film 11 becomes held between the mold face of the
lower die 3 and the bottom side of the resin-receiving plate 21.
After that, the operation of suctioning and holding the mold release film by the
film-holding mechanism provided on the lower side of the resin-receiving plate 21 can be
20 discontinued.
Furthermore, by means of the suction mechanism provided on the mold face of the
lower die 3 and the surface of the cavity 5, the mold release film 11 can be held on the mold
face of the lower die 3 and also pulled into the lower-die cavity 5 so as to cover the surface
of the cavity 5 with the mold release film 11.

25 In this process, the required amount of flattened granular resin 6 lying on the mold



In this process, the nold release film 11 becones hel d between the
resin-receiving plate 21 and the plate-setting base 40. 5 [0034]
Subsequently, in the resin-material distribution neans 31, a required
anount of granular resin 6 is nmeasured out with the feeder-side nmeasurenent
means (load cell) 33 in the |oader-sidt9resin-material distribution neans
3la. Then, the required anmount of granular resin 6 is nmoved and supplied
from t herdleppditm34 it theoesjh-redeeving saction 8D (ensaingrgetdn 3 pbtherresin-flat-loaded
resin-receiving section 22 of the resin-supplying plate 21a while being
osci | | at gpds fall@inté MR@EVIRETidgkdtt whh fireansd rdBase film 11 aHeddnid the cavitythe
receiver-side resin-material distribution neans 31b, the resin-supplying
plate 2la pl agefiORMaAie the AlyBirSEirhbifl oP ATRerd rést MANAR 6 Sanl e cficdtivag) | on
or Y-direction respectively,” or in both directions simultaneously, by the
hori zont al | y- povi 15. f i ' rnesin-material flattening
nmeans), ﬁﬂ%ﬁ%@gn?ﬂ%c?§%%$?%%E%%%g%pﬁg@ﬁgbgggéﬁngZSin 6, while being
oscillated and_ supplied into the_resin-recejvi ectjon 22 of the.
resi n-suppl yi ﬂéu’bltgff wayied ameun gf ﬁ’@ﬁ}“]iaﬁfeﬁmaé ‘F"}nan% 559%1 Infg,a fﬁ?f&f of i¥ing a
resin-receiving section 22 of the resin-supplying plate 2la. In this
manner , mfmgﬁ@neash@ﬂ@rcam Seoveser witls theameld geleasa filmddm t hi ckness can be
formed (refer to Figs. 2(1), 2(2) and 3). 20Accordingly, in the
resi n- maff@32al distribution nmeans 31, a resin-flat-|loaded plate 25 can be
prepared by supplying a required anmount of granular resin 6 into the
resin-reqpkmjngeﬁéthgn 22 of the resin-supplying plate 21la placed on the
pl ate-setting base 40 while oscillating the granular resin 6 to flatten it.
This resin-flat-| Whi ' FR

e A L #G 147568Th iR ;gésemﬁ%m? (& SncPdihip B BlolEreldage

requi red 25 anoun attened gran resin 6 (i. e nmai ntalning

t he required. amount, of gr.anuylar. 21l resin 6.in a flatte f i

uni 1 ofn des ey neteonny fping Catelidingy s bRaiP L EPRd bR
openi ng 23 of the oBenLng section 37 (j.e. on the nold release film1l in
the resi of potdrelgapgyipdntogriecss9t a reguised lesgtixt | as shown in Fig. 3, the
resin-flat-loaded plate 25 is attached to the plate-attaching section 9a of
the inl oader Fhewlforegit & masbiblertatamisthgimeans ferdpading & rethef mold relrape B ither eon
is placed on the substrate-placing section 9b of the inloader 9.

Subsequentid pold H8tenn ISnall @im&ni $ Teqaiesd wcthe vase dflvamsldaystetneinwelsich & el opper
and lower dies 1 (2 and 3) and the substrate 8 is noved upwards, whereby

the substyglic18awieiR (b Mg strip of mold release film) loaded in the mold system is cut into a

15 mold release film 11 (a short strip of mold release film) every time the granular resin 6 is
supplied into the resin-supplying plate 21a.

Accordingly, the entire size of the mold system according to the present invention
can be smaller than that of the mold system in which a roll of mold release film must be
loaded.

20 [0033]
(Method for Compression-Molding Electronic Parts)

Firstly, a mold release film 11 is suctioned and held onto the bottom side of the
resin-receiving plate 21 to close the plate-bottom opening 23 of the opening section 37 and
thereby form a resin-receiving section 22. Thus, a resin-supplying plate 21a having a

25 resin-receiving section 22 is prepared (refer to Figs. 2(1), 2(2) and 3).



10 electronic parts 7 nounted thereon is supplied and set onto the
substrate-setting section 4 of the upper die 2, with the nounted el ectronic
parts directed downwards. After that, the inloader 9 is noved
downwards to set the resin-flat-loaded plate 25 on the nold face of the

| ower die 3. In this process, the plategbottom opening 23 of the
resin-flat-|loaded plate 25 can be 15 adjusted at the opening 10 of the
cavity 5, wi tiNdkbas IRdwh rEFigasahé kdsih- plymgﬁﬂht‘éaﬂﬁ is placed onfthe fphitSsetfirgoe,

the required amount of granul ar resin a flattened formlies on the

mol d rel gasef; 'ﬂ?r@%g'nﬁht d{sg.mggfﬁﬁﬁ%yglr_\g sectl on 22 of the

resmflat-loa Next, the operation of

o, 6 e AP 5l el

mechani sm of FRuEd

Subsequently, as shown in Fig. 4 the suction rrechanl sm prow ded in the

| over di @@2%“@(\‘3?6]%‘9@“%@6?@ bly suction and renpve air through the
nold face of the lower die 3 and the surface of the |ower-die cavity 3.

In this po®déss, the nold release film1l is pulled into and fitted onto
the cavity 5 25 while being held on the nold face of the |ower die 3. Thus,
the cavity 5 Isebsgeantyo\ve ke rédth-wiatdial distribotion rméamasy, fa toouitdd amount of
Furthernore, in this process, as shown in Fig. 4, the required anount of

flatt ene%r&hﬁa? W 618 HesuRed éﬁht%tl? thet B681ARId h@s@RfRnt inkals Yloall tell$3 in
resin-reCeiving section 22 of the resin-flat-loaded plate 25 is nade to

12 PRSI S ) e ORSLIR 1 1 5 A SR

bei ng puI into t proces
required amoynt of nul ina,flatt nul ar
resin 6 FRIROM BOYehEd FBPI TR m%?%@ﬂvﬁyﬁsgb?&@aﬁpsﬁngé B nc o
the lower-die cavity 5 covered wwth the nold release film11l. Accordjngly,
in t hi) presinerreeiyingesection 22 «af ihe aesinrsenphying plate 2l m whiledheing ogsillatedy by dhe
flattened form(with a uniformthickness) lying on the nold release film1l
can be (dmkdrestillatégdnfeedendsd to fall and supplied into the cavity 5 covered
with the nold release film 11 together with the nold release film1l1l
(wi t hout bei nggapaiat 68 HeoTedeh@risidemresin-material distribution means 31b, the
resin-supplying plate 21a placed on the plate-setting base 40 is moved in the X-direction or
Y-direction respectively, or in both directions simultaneously, by the horizontally-moving
15 flattening mechanism 42 (resin-material flattening means), whereby the required amount of
granular resin 6, while being oscillated and supplied into the resin-receiving section 22 of the
resin-supplying plate 21a, is formed into a flat layer in the resin-receiving section 22 of the
resin-supplying plate 21a. In this manner, a layer of the granular resin 6 having a uniform
thickness can be formed (refer to Figs. 2(1), 2(2) and 3).
20 Accordingly, in the resin-material distribution means 31, a resin-flat-loaded plate 25
can be prepared by supplying a required amount of granular resin 6 into the resin-receiving
section 22 of the resin-supplying plate 21a placed on the plate-setting base 40 while
oscillating the granular resin 6 to flatten it.

This resin-flat-loaded plate 25 can be prepared while maintaining the required

25 amount of flattened granular resin 6 (i.e. while maintaining the required amount of granular



[ 0037] As described thus far, according to the present invention, the
inloader 9 15 (resin-material supply nechanism with the resin-flat-1|oaded
plate 25 attached thereto is positioned so that the pl ate-bottom opening 23
of the resin-flat-loaded plate 25 is |ocated above the lower die 3 (cavity
opening 10). By this nethod, a requiredianount of flattened granular resin
6 can be efficiently supplied into the lower-die cavity 5 covered wth the

mol d rel eaues fin b Matidned 20Hmuvith @ruiifosn tisiclarss)ionghé moldhelaasetiant 1 held eatthon,
the required amount of granular resin in a flattened form(with a uniform

t hi cknes I i ; o \Vd i t | d
rel ease ?}Ii ﬁt‘lﬁﬁﬁwghgﬁgﬁ gg\tg@ tllgétqgll) S %ogg?%f?? bé' g%f@%?%%ff%%%r}tmﬁ ﬁ%@

previ ousl g.desc.ri bed £ znti onal problemthat a portion 92 of the resin is
caught by“YHECEHRE &Y %ﬂ?é‘nd remains in the supply mechani sm 89. 25Thus,
the nold system according to the present invention requires no shutter 90
23 shown 9t he conventi onal exanpl e and hence is free fromthe
conventional problemthat a portion 92 of the granular resin 84 remains in
the supply medfexhi emsBown in Fig Theths Gﬁ%l}-ﬂat@@g@ pipte 2% Ae afiaeliednto the
invention, a required anmount of flattened granular resin 6 (collectively
and t ogetpis-attachingt seetiow|9d ofethednleaddr| In While aasmbiteates 8pwith adectonic pans B
cavity 5 covered with the nold release film11l. [0038] After that, the

requi r ed iR th@borDisPHEbAbn HRSUPstRtd-Pading batibeOBOf fhefififbader B9 i n the cavity
5 covered wth the nol'd release film1l1l is nelted by heat. In this process,

e 0L 6, BBl ERE § R oSO e B e By er v 15
UL I T8 T DETER,EA0 8 R S B SR BB o

unm xed-in lunp (e.g. a small nass of hardened resin) can be nore

ef fi cl@ntelsptrpriepars gdnqq%ﬂ# thereeris supRlicd gnd set e thyy syhsiTalg-sstidng secon 4 of 5

unevenly supplied in the lower-die cavity 5, in which case the granul ar

resin 6 nguppesdicld), withe¢hqaptitad ¢lyctrmiapansdirgeted dewnwinds.of uneven heati ng
and nelting.

After that, the inloader 9 is moved downwards to set the resin-flat-loaded plate 25 on
the mold face of the lower die 3.
In this process, the plate-bottom opening 23 of the resin-flat-loaded plate 25 can be
15 adjusted at the opening 10 of the cavity 5, with the mold release film 11 in between.
At this stage, the required amount of granular resin 6 in a flattened form lies on the
mold release film 11 in the resin-receiving section 22 of the resin-flat-loaded plate 23.
[0036]
Next, the operation of suctioning and holding the mold release film 11 by the
20 film-holding mechanism of the resin-flat-loaded plate 25 is discontinued.
Subsequently, as shown in Fig. 4, the suction mechanism provided in the lower die 3
is energized to forcibly suction and remove air through the mold face of the lower die 3 and
the surface of the lower-die cavity 3.
In this process, the mold release film 11 is pulled into and fitted onto the cavity 5

25 while being held on the mold face of the lower die 3. Thus, the cavity 5 becomes covered



[ 0039] Next, the lower die 3 is noved upwards to cl ose the upper and

| oner dies 2 and 3, whereby the electronic parts 7 nounted on the substrate
8 supplied and set on the 20 substrate-setting section 4 of the upper die
is imrersed in the nmolten resin 6 held in the |ower-die cavity 5.

Sinul taneously, the resin in the cavitg25 is pressed by neans of the
cavity-bottom nenber 38. After the time required for hardeni ng has el apsed,
t he upperwitintle hotbreldkesiinz 1and 3 are opened. Thus, the electronic parts 7
nounted on the substrate 8 in the cavity 5 can be 25 conpressi on-nol ded

(resin- mol ded)py{fedndr Sthth@YroGds, R MYoWR it Hig. of RROHigifed mbhf sthARRned4 Of

the cavity 5. [0040] descri bed previously, according to the present

As
o Refllr Jedh B thalh Soideifh PP i IRRLESCINSH ARKA B9 23l

flatteni a require ranular resin into resin-receiving

tion 22 of i n-suppl ying plate 21a b of .th in- et erj al
i ot 1 purrappdsttas Bis iadd ot Br 6 1o elBE BBy Iokeied e old °

requi red amount of granular resin 6 in a flattened form(i.e. a required
anountS ofrelgasgrilingd heingipulled into theeayitlt tn of a | ayer with a uniform thickness)
can be supplied into the cavity 5 covered with the nold release film 11, 10
by maki ng t he Ruethetimoze iartinis proaess, filkeatetjeinatamgoan wif pramubs iresil 6an a fietened d
release film1ll in the resin-receiving section 22 of the resin-flat-| oaded

pl ate 25 tha liel HeQridifarGosth 6Yin2 ARGEENRIMWD a tififori® Hidckinesse agEbd bupplidd

bei ng pulled into the cavity 5. Thus, according to the present

i nventi °qﬂt"%gl%w'aﬁ%ﬂ@iﬁpgE‘E"oe\?éedr‘g{éﬁ?m‘lé'{ﬁ‘”‘? E&%ﬁgﬁgnilrﬂ a flattened formcan be

supplied into the cavit e rel ease film11, by 15
maki ng the requir moung, of flatten ranul.ar resin 6 fall i.nto .the
Cavi 1y 1 oget nereernd Pt s trevef sh%e P MR ERRET M Rut ek Rohchyi
5. This nethod has the excellent effect_ that the re}sﬂiipn can 1$e effi cigntly

suppl 1@&d flattered; framg(with 2, upifomn jthickness) hapg o8 the waldyrsieasg ilh $a% Bt he

die cavity 5.
(collectively) made to fall and supplied into the cavity 5 covered with the mold release film

11 together with the mold release film 11 (without being separated from the film).
[0037]
As described thus far, according fo the present invention, the inloader 9

15 (resin-material supply mechanism) with the resin-flat-loaded plate 25 attached thereto is
positioned so that the plate-bottom opening 23 of the resin-flat-loaded plate 25 is located
above the lower die 3 (cavity opening 10). By this method, a required amount of flattened
granular resin 6 can be efficiently supplied into the lower-die cavity 5 covered with the mold
release film 11.

20 Furthermore, according to the present invention, the required amount of granular
resin in a flattened form (with a uniform thickness) is supplied into the lower-die cavity 5
covered with the mold release film 11. Therefore, it is possible fo efficiently prevent the
previously described conventional problem that a portion 92 of the resin is caught by the
shutter 90 and remains in the supply mechanism 89.

25 Thus, the mold system according to the present invention requires no shutter 90



Furthernore, according to the present invention, as just described, a

requi red amount 20 of granular resin 6 in a flattened formcan be supplied
into the cavity 5 covered with the nold release film11l. This nethod has an
additional excellent effect that the reliability of the anpbunt of resin
supplied into the die cavity 5 can be 23ficiently inproved in the process
of supplying resin into the die cavity 5. [0041] 25The present invention is
not |im giget & thbeosvenfiomil eairhple and dstve ib éde iffont the gneantionsl pr@femrthadi ment .
It is possible to arbitrarily and appropriately change and/or sel ect those

Configurgaﬁfaﬂ@z%%ﬂﬁ SRt W 4 tentBRGh e BphlyeechidsEBDr i t and scope of the

present invention. 042] 5 (Another Means ToOr Measuring Qut Resin

Mat eri al ) i =Sl rj -'ilsgn;' i bis
provi ded wit h%&%ﬁoﬁ,é@%ﬁ@éﬁ%ﬁ% r éesgn‘lzﬂnlp"'érrﬁ@gﬁ’sd l?’h‘(l)la ce(}“ﬂ%%%{hfeor a&s)lﬁljri ng
out a requir unt of _the granuylar resin 6 tg be supplied and.| oaded
it ot ho TR RO EERTY At deketts Mg el st fm bh o i, SpdRE m i
10Accordingly, the amount of granular resin 6 to be supplied into the

resi n-¥ e€avity nepveredtwiriho moly relagee filss i h- suppl yi ng pl ate 21a may al so be
measured on the side of the receiver-side resin-material distribution neans

31b by u$603§]t he pl ate-side resin-material neasurenent neans 36. [0043]
15To nmeasure the anount of the granular resin 6, it is possible to use both

t he nmeasur enenificp i€ ahs rétfhiired ahlvanf eESQANISH £48inNE &b W ITRedd fRarsing3n die t he
feeder-side resin-material distribution neans 31a and t he measurenent

Process ualil: {dyerd!vifimg nitfd FRASC PN s diBiRADyHeaO! the receiver - side

resin-mater distri I on means 3 Is al'so possible to adopt a
configuration I rﬁﬁ‘s"@ro%@ss? Iﬁliey re%ﬂﬁe&) ];mtoﬁn cgf"\é)ranrrlﬁ%s}gsﬁng Igltlpplied in the lower-die

10 cavity 5 covered with the mold release film 11 is in a flattened form (with a uniform
thickness) and hence can be uniformly heated (e.g. from the bottom side of the cavity) and
melted.

Accordingly, the formation of an unmixed-in lump (e.g. a small mass of hardened
resin) can be more efficiently prevented than in the case where the granular resin 6 is

15 unevenly supplied in the lower-die cavity 5, in which case the granular resin 6 may possibly
be partially hardened as a result of uneven heating and melting.

[0039]
Next, the lower die 3 is moved upwards to close the upper and lower dies 2 and 3,
whereby the electronic parts 7 mounted on the substrate 8 supplied and set on the

20 substrate-setting section 4 of the upper die is immersed in the molten resin 6 held in the
lower-die cavity 5. Simultaneously, the resin in the cavity 5 is pressed by means of the
cavity-bottom member 38.

After the time required for hardening has elapsed, the upper and lower dies 2 and 3
are opened. Thus, the electronic parts 7 mounted on the substrate 8 in the cavity 5 can be

25 compression-molded (resin-molded) in a resin-molded body 12 corresponding to the shape



20 processes is performed. [0044] (Another Means for Flattening Resin
Material) The receiver-side resin-material distribution nmeans 31b is
provided with an oscillatory |eveling neans (not shown) for the resin
material, which functions as the 25 resin-material flattening neans for
oscillating (together with the resin-s¥plying plate 21a) 26 the granul ar
resin 6 in the resin-receiving section 22 | oaded fromthe |inear

osci | | at ppekedsges. 35 into the resin-receiving section 22, thereby noving
the granular resin 6 in the X-direction or Y-direction respectively, or in
bot h dirﬁghbgns simul taneously, so as to flatten the granular resin 6 in
the resin-receiving section 22 and formit into a |ayer having a uniform

t hi ckness. 5 That i S [ r ' - S] esin- [

ai'stri bt on Aedneried frevisvy ekt SR EuP ol AR TR R0 plae 25
resin-receiyving secgtion 22 of t resi n-suppl,yi n | ate 21a can_be noved in
he. X df FELDS BB Py GPPEie gAY pGaaE A lﬁ%ﬂ@fgmf 8@%4@@&5&% hPipfe e 21a
with the oscillatory leveling neans. In this igocess, the granular resin 6
in thé ressinreeeiving\septipns 32 of enresm-yupplyingnplatei Htaoby means gf dhe Frsin-mategal

uni form thickness by noving the granular resin 6 supplied in the

resi n-r edstributign aeads3dn 22 in the X-direction or Y-direction so that it
becones a flat |ayer. Thus, a resin-flat-|loaded plate 25 having a

resin-recei Vi parBRfbld As 2RsdrdRE PrabGoies td RAuRdd asbeR! dfegramilkhradin’ €Gnia" ed
anount of flattened granular resin 6 (a |ayer of the granular resin 6

h21 0 S AR ALK S At B SARIAP o 0P o or o b e
Sect o’ 337 Piorset Pl o YR Feta Bt 5 Shyerbd B ! MG R afe,
rest n1 06' by making the required amount of flattened granular resin 6 on the mold release film 11 in
the resin-receiving section 22 of the resin-flat-loaded plate 25 fall into the cavity 5 together
with the mold release film 11 being pulled into the cavity 5.
Thus, according to the present invention, a required amount of granular resin 6 in a
flattened form can be supplied into the cavity 5 covered with the mold release film 11, by
15 making the required amount of flattened granular resin 6 fall into the cavity together with the
mold release film 11 being pulled into the cavity 5. This method has the excellent effect that
the resin can be efficiently supplied into the die cavity 5 in the process of supplying resin
into the die cavity 5.
Furthermore, according to the present invention, as just described, a required amount
20 of granular resin 6 in a flattened form can be supplied into the cavity 5 covered with the
mold release film 11. This method has an additional excellent effect that the reliability of the
amount of resin supplied into the die cavity 5 can be efficiently improved in the process of
supplying resin into the die cavity 5.
[0041]

25 The present invention is not limited to the configurations described in the previous



In this case, the granular resin 6 |loaded in the resin-receiving section 22
can be 20 fornmed into a layer having a uniformthickness (wth a constant
anount of resin per unit area) by appropriately controlling the anount of
resin per unit time and the effect of oscillation on the resin-receiving
section 22 (granular resin 6) by neans2e8f the oscillatory |eveling neans
for the resin material. The | oading of the granular resin 6 into

t he resi Rmbodigient. N is egiskible B2 adfitrdrllg A HBbpHatelp Wdhyhgeg apd/ai selédtathosy be
achi eved by nmaking the granular resin 6 fall onto the 27 central region of
the resi Qbﬁﬁ?ﬁétiﬂn@gassﬁé‘édb@ﬁwﬂ%ut departihB £5nS tHR' 8§86 Snd s Ok YredeRBI N 6
| oaded into The resin-receiving section 22 undergoes oscillation and noves
evenly t%%%ﬁﬁmghe peri pheral region. Thus, the granular resin 6 is fornmed
into a flrat Tayer having a uniformthickness. 5 [0046] I f an uneven
portion r@&@éns in the | oaded granular resin 6 in the resin-receiving
section 2 the resin-supplying plate 21a, the uneven portion can be
flattened to formthe granular resin 6 into a layer with a uniform

t hi cknes $ApgthersMpansder Mppuopg Out ResieMaderialor fl attening the resin material,
such as oscillating the resin-supplying plate 21la or using a 10 spatul a.

[ 0047] - AThheegivessiih eesimaaterinhdjstribation msanssHd is provived pritdva plags-side
enbodi ment, it is also possible to use a thernoplastic resin [0048]

15Fur t hepp@s@emanhtiriéias (load 818138 faf mERGHAg 08t Sfeld@ikedbanhGunt SLthe ighantul riE Vi OUS
enbodiment, it is also possible to use various forns of resin materials,
such as r . i WEEL el i e . i a

r equi red%d"lB g%rsl%lgtlﬁdg%\ﬁgg 5%9#%%!3?%5}5 %(ra fi ﬁe%egéﬁglo%\%gfr‘ glg q?%@ﬁ%&%lﬁgﬁsai@l
naterialzag the formof fine powder). [0049]

10 Accordingly, the amount of granular resin 6 to be supplied into the resin-receiving _
section 22 of the resin-supplying plate 21a may also be measured on the side of the
receiver-side resin-material distribution means 31b by using the plate-side resin-material
measurement means 36.

[0043]

15 To measure the amount of the granular resin 6, it is possible to use both the
measurement process using the feeder-side measurement means 33 of the feeder-side
resin-material distribution means 31a and the measurement process using the plate-side
measurement means 36 of the receiver-side resin-material distribution means 31b.

It is also possible to adopt a configuration in which only one of the two measurement

20 processes is performed.

[0044]
(Another Means for Flattening Resin Material)

The receiver-side resin-material distribution means 31b is provided with an
oscillatory leveling means (not shown) for the resin material, which functions as the

25 resin-material flattening means for oscillating (together with the resin-supplying plate 21a)



20Furthernore, in the previous enbodinent, it is possible to use, for
exanple, a silicon resin or epoxy resin as the resin material. In the
previ ous enbodinment, it is also possible to use various kinds of resin
materials, such as a transparent resin material, a semtransparent resin
material, or a resin material containing a phosphorescent or fluorescent
subst ance. 25 [0050] 28 Furthernore, in the resin-flat-|oaded plate

25, a |i ghen@eiddar oS 6e thy reshdesdivaig §deBo PP RYaded H#emahe hilr b&slldtioh F6der i Ng
plate 21 so that the plate-top opening 39 (resin-receiving section 22) can

be cover ad i }eE@gi&negmé? séﬁﬁrﬁ‘%&@#’ @%%@gbﬁ&ﬁ% ih the XMitedtio V0! d

for Conpression-M ectronic Par nbly) 2 ...Fixed Upper
0.3, ol BT RS, AR o RN G SRR hilhely gahEL DL °
8 ...ou b?’ésriﬁa% o the resin-receiving section 22 and form it into a layer having a uniform thickness.

5 That is to say, in the receiver-side resin-material distribution means 31b, the granular
resin 6 supplied in the resin-receiving section 22 of the resin-supplying plate 21a can be
moved in the X-direction or Y-direction by oscillating the resin-supplying plate 21a with the
oscillatory leveling means.

In this process, the granular resin 6 in the resin-receiving section 22 is formed into a

10 layer having a umiform thickness by moving the granular resin 6 supplied in the
resin-receiving section 22 in the X-direction or Y-direction so that it becomes a flat layer.

Thus, a resin-flat-loaded plate 25 having a resin-receiving section 22 {opening
section 37) supplied with a required amount of flattened granular resin 6 (a layer of the
granular resin 6 having a uniform thickness) can be preapred.

15 [0045]

In the resin-material loading means 32 (linear oscillation feeder 35), a constant
amount of resin per unit time can be supplied into the resin-receiving section 22 of the
resin-supplying plate 21a by oscillating the granular resin 6.

In this case, the granular resin 6 loaded in the resin-receiving section 22 can be

20 formed into a layer having a uniform thickness (with a constant amount of resin per unit
area) by appropriately controlling the amount of resin per unit time and the effect of
oscillation on the resin-receiving section 22 (granular resin 6) by means of the oscillatory
leveling means for the resin material.

The loading of the granular resin 6 into the resin-receiving section 22 of the

25 resin-supplying plate 21a may be achieved by making the granular resin 6 fall onto the



15 9 ...Inloader 9a ...Plate-Attaching Section 9b ... Substrate-Pl acing

Section 10 ... Cavity QOpening 11 ... Mole Release Film20 12
... Resin-Mlded Body 21 ...Resin-Receiving Plate 2la ... Resin-Supplying
Plate 22 ... Resin-Receiving Section 23 ...Plate-Bottom Opening 25 24

...Plate Periphery Section 29 25 ...Re%in-Flat-Loaded Plate 31
...Resin-Material D stribution Means 3l1la ... Feeder-Side Distribution Means
31b ... Resgial esgid sRthErcsintriebaivingBedoans. 5 32 ... Resin-Material Loading

Means 33 ... Feeder-Side Measurenent Means

In this process, the granular resin 6 loaded into the resin-receiving section 22
undergoes oscillation and moves evenly toward the peripheral region. Thus, the granular
resin 6 is formed into a flat layer having a uniform thickness.

5 [0046]

If an uneven portion remains in the loaded granular resin 6 in the resin-receiving
section 22 of the resin-supplying plate 21a, the uneven portion can be flattened to form the
granular resin 6 into a layer with a uniform thickness by using an appropriate method for
flattening the resin material, such as oscillating the resin-supplying plate 21a or using a

10  spatula.
[0047]

Although a thermosetting resin is used in the previous embodiment, it is also possible

to use a thermoplastic resin.
[0048]

15 Furthermore, although a granular resin material 6 is used in the previous embodiment,
it is also possible to use various forms of resin materials, such as a coarsely powdered resin
(a powder-like resin material having a required distribution of grain size) or finely powdered
resin (a resin material in the form of fine powder).
[0049]

20 Furthermore, in the previous embodiment, it is possible to use, for example, a silicon
resin or epoxy resin as the resin material.

In the previous embodiment, it is also possible to use various kinds of resin materials,
such as a transparent resin material, a semitransparent resin material, or a resin material
containing a phosphorescent or fluorescent substance.

25 [0050]



34 ... Hopper 35 ...Linear Gscillation Feeder 36 ...Plate-Side

Measur enment Means 10 37 ... Qpening Section 38 ... Cavity-Bottom Menber 39
...Plate-Top Opening 40 ...Plate-Placing Section 41 ...Required Thi ckness
(Distance) 15 42 ...Horizontally-Mving Flattening Mechanism 30 CLAI M
1. A nethod for conpression-nolding el2Btronic parts including steps of
supplying a required anount of resin material into a die cavity covered
with a nold r &uehaenodse,fin tha esid-flabdoadedpiates2 §) g lidheemmbaahaywbe propaict snithe a
resin held in the aforenentioned cavity so as to perform in the

af or enentyhpeddd avink Yesif-psERivasShiaR- MDD R plitB R bRl Freﬁﬁfré&iviixﬁg a
resi n- nol ded body havi ng a shape corresponding to a shape of the cavity,

t he net hggctf&ﬁiza?c&k@erc%%r%&i\ﬁﬁnﬁh@ﬂd.i ncl udi ng fol |l owi ng processes:

preparing a resin-supplying plate having a resin-receiving section by

covering a 10 bottom side of a resin-receiving plate having an opening

section corresponding to the die cavity with a nold release film

supplying a required amount of resin material into the resin-receiving
FXRIAN

sectioh ASION - QHHPMERAL) at e; preparing a
resin-flat-loaded plate in which the resin material in the resin-receiving
15 secti @51 fornmed into a flat [ayer having a uni formthickness;
1 ...Metal Mold for Compression-Molding Electronic Parts (Mold Assembly)
2 ...Fixed Upper Die
3 ...Movable Lower Die
10 4 ...Substrate-Setting Section
5 ...Lower-Die Cavity
6 ...Granular Resin Material (Granular Resin)
7 ...Electronic Parts
8 ...Substrate
15 9...Inloader
9a ...Plate-Attaching Section
9b ...Substrate-Placing Section
10 ...Cavity Opening
11 ...Mole Release Film
20 12 ...Resin-Molded Body
21 .. Resin-Receiving Plate
21a ...Resin-Supplying Plate
22 ...Resin-Receiving Section

23 ...Plate-Bottom Opening

25 24 ...Plate Periphery Section



placing the resin-flat-loaded plate on the die cavity so that the
resin-receiving section is adjusted at a position of the die cavity with
the nold release filmin between; covering a surface of the cavity with the

nold rel ease film and supplying the resin material fromthe
resin-receiving section into the die cawity in the 20 process of covering
the surface of the cavity with the nold release film 2. The net hod

for conppessRen-FRt-Obadeddiiget ronic parts according to claim1,
characterized in that the process of preparing a resin-flat-|loaded plate in

whi ch thgl(?ﬁééﬁl—ﬂ&ttéfaﬁlﬁfisuiiﬁhtfoﬁﬁdéﬁl§i n-receiving section is formed into a

flat layer having a uniformthickness 25 includes a process of noving the
resi n- suppl yi I in.an Xsdirection or Y-direction, 31 while supplying
t he requ??%d'@e%%hﬁaeo lsﬁébslﬁuﬁﬁ(nméétaégi al into the resin-receiving section of
the resin-supplying_plate, . so as to formthe resin material in the
resin-reé&® vi ?8%51%%1?%?‘6“‘5‘%?%{13 | ayer having a uniformthickness.

53. The nmethod for conpression-nolding electronic parts according to claim
1, chdr ad? erResmtMateriahbhoadingMspascess of preparing the resin-flat-1|oaded
plate in which the resin material in the resin-receiving section is forned
into a fBat. FeederSikdaMeaaguramemtiNMearns t hi ckness i ncl udes a process of
oscillating the resin-supplying plate so as to formthe resin material in
the resi B4K.¢H§%p€rng section into a flat |layer having a uniformthickness.
10 4. The net hod for conpression-nolding electronic parts according to claim

1, charagge_(tﬁ’gﬂéﬁpfaﬁgﬁ}z%resi n material is a granular resin material or

a powderéd’'resin nateria 5. A nold system for conpression-nol ding
el ectroni,c paris..i.ncl udi ng: netal nold for conpression-nolding electronic
parts, tﬁé'hﬁl@%’f&%%%ﬁ%iﬁ?@ﬁpper die and a lower die facing the upper
die; a cavity for conpression-nolding, the cavity being provided
10 37...épemng Section

38 ...Cavity-Bottom Member

39 ...Plate-Top Opening

40 ...Plate-Placing Section

41 ...Required Thickness (Distance}

15 42 ...Horizontally-Moving Flattening Mechanism



in the lower die; a substrate-setting section provided in the upper die; a
nold release filmfor covering an inner surface of the cavity of the | ower
die; a cavity-bottom nenber for pressing 20 the resin in the cavity of the
| ower die; and an inloader for supplying a resin material and a substrate
with electronic parts nounted thereon 3mto the netal nold, characterized by
conprising, a resin-receiving plate being attached to the inloader and
havi ng an opening section; a nold reateapgsfil mfor covering a | ower side of
the resin-receiving plate to nake the opening section function as a
resin-receiving section; and a resin-material distribution nmeans 25 for
supplying a resin material into the resin-receiving section, wherein the

nold rel ease film ,32 cover.d ng the i.nner f f 1ty f

conpr essi on- rri1 di né ghegjqdﬁgorng?lap?egﬁl%%rsné) l‘ﬁlﬁ rﬁ?%c(;&\(/)glrc i h%i%[ E%Y'*(%%%P?@? doef of
the resin-receiving plate are the sang, . . 6. .The nol d.system for

conpr essf %ﬁ%g areyingd g@pp%trﬁfge%magerg{l:gg? aidifycavyy soxgrg Pﬁltg,a A IEleR%sy | zed
in that the resin-material distribution neans for supplying a resin

mat er i%al filmaod thes immeirsing theadlectranic pads inom resicheld esthy afersmantipeed cidly $uppl y
means for supplying a resin material into the resin-receiving section, a

r esi n- maaetol pekform pia Whiesferincitoms daoity, remprussiognididing obHihe ieleofrotib pantseinian
material to be supplied into the resin-receiving section, and a

resi n- matRf @blded BbAERAVISE A8R4PE cbREspohdihg gmh RBapelE tmee@avnf/,nmé afettR)d teitp! | ed

in the 10 resin-recelving section. . The nmol d system for

corrpressicﬁ)ﬁéaajiz(r%gt%gﬂﬁﬁ#é@p%@@ﬁg&&s%pordi ng to claim®6, characterized in

that the resin- ra neans is a horizontally-noving

flatteni ng mechani.sm f or. novi.n ttle resin-receivi ”R,,'ﬁ" at e i .20 X-.direction
or Y-directi OHI_‘Cp}%ng a resm—supplyi%g P ate havmg a Icsmn-rece g Seclion oy covermng a

10 bottom side of a resin-receiving plate having an opening section corresponding to the die
cavity with a mold release film;
supplying a required amount of resin material into the resin-receiving section of the
resin-supplying plate;
preparing a resin-flat-loaded plate in which the resin material in the resin-receiving
15 section is formed into a flat layer having a uniform thickness;
placing the resin-flat-loaded plate on the die cavity so that the resin-receiving section
is adjusted at a position of the die cavity with the mold release film in between;
covering a surface of the cavity with the mold release film; and
supplying the resin material from the resin-receiving section into the die cavity in the

20 process of covering the surface of the cavity with the mold release film.

2. The method for compression-molding electronic parts according to claim 1,
characterized in that the process of preparing a resin-flat-loaded plate in which the resin
material in the resin-receiving section is formed into a flat layer having a uniform thickness

25 includes a process of moving the resin-supplying plate in an X-direction or Y-direction,



8. The nmold system for conpression-nolding electronic parts according to
claimb5, characterized in that the resin material is a granular resin
material or a powdered resin material. 209. The nold system for
conpression-nol ding el ectronic parts according to claimb, characterized in
that the nold release filmis prepared3by previously cutting a long strip
of nold release filminto pieces of a required | ength.

while supplying the required amount of resin material info the resin-receiving section of the

resin-supplying plate, so as to form the resin material in the resin-receiving section into a flat

layer having a uniform thickness.

5 3. The method for compression-molding electronic parts according to claim 1,
characterized in that the process of preparing the resin-flat-loaded plate in which the resin
material in the resin-receiving section is formed into a flat layer having a uniform thickness
includes a process of oscillating the resin-supplying plate so as to form the resin material in
the resin-receiving section into a flat layer having a uniform thickness.

10
4. The method for compression-molding electronic parts according to claim 1,
characterized in that the resin material is a granular resin material or a powdered resin

material.

15 5. A mold system for compression-molding electronic parts including: a metal
mold for compression-molding electronic parts, the metal mold having an upper die and a
lower die facing the upper die; a cavity for compression-molding, the cavity being provided
in the lower die; a substrate-setting section provided in the upper die; a mold release film for
covering an inner surface of the cavity of the lower die; a cavity-bottom member for pressing

20 the resin in the cavity of the lower die; and an inloader for supplying a resin material and a
substrate with electronic parts mounted thereon into the metal mold, characterized by
comprising: a resin-receiving plate being attached to the inloader and having an opening
section; a mold release film for covering a lower side of the resin-receiving plate to make the
opening section function as a resin-receiving section; and a resin-material distribution means

25 for supplying a resin material into the resin-receiving section, wherein the mold release film



10

15

20

32

covering the inner surface of the cavity for compression-molding and the mold release film

covering the lower side of the resin-receiving plate are the same.

6. The mold system for compression-molding electronic parts according to
claim 5, characterized in that the resin-material distribution means for supplying a resin
material into the resin-receiving section includes a resin-material supply means for supplying
a resin material into the resin-receiving section, a resin-material measurement means for
measuring the amount of the resin material to be supplied into the resin-receiving section,
and a resin-material flattening means for flattening the resin material supplied in the

resin-receiving section.

7. The mold system for compression-molding electronic parts according to
claim 6, characterized in that the resin-material flattening means is a horizontally-moving

flattening mechanism for moving the resin-receiving plate in an X-direction or Y-direction.

8. The mold system for compression-molding electronic parts according to
claim 5, characterized in that the resin material is a granular resin material or a powdered

resin material.

9. The mold system for compression-molding electronic parts according to
claim 5, characterized in that the mold release film is prepared by previously cutting a long

strip of mold release film into pieces of a required length.



