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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 conventional nold system for
conpression-nol ding electronic parts. In this system a netal nold 81 for
conpressi on-nol ding electronic parts isitused to perform 15 the

conpressi on-nol ding (resin-nolding) of a required nunber of electronic
parts 83 nounted on a substrate 82DRISRMTIONranul ar resin materi al
(granul ar resin) 84. Specifically, this systemoperates as follows. [0003]
The netal nold 81 for conpression-nolding electronic parts includes an
upper die 20 85 and a |l ower die 86. At the beginning of the process, a nold

rel ease filyE8B0ODS FOR COMPRESSIONENMOIDINGC ELECTROMIC aPARYS,8ANT MOED! ower
die 86. Then, the granular resin 84 is supplied into the lower-die cavity

87 covered gwdfryhe nold release film88, after which the resinis nelted

5
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 number of electronic parts 83
mounted on a substratc 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 dic 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-dic cavity 87. Thus, the compression-molding of the required number of electronic
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by heat. Next, the netal nold 81 (85 and 86) is tightly closed so as to

i merse the required nunber of electronic parts 83 nounted on the substrate
82 in the nolten resin held in the 25 | ower-die cavity 87. Thus, the
conpressi on-nol di ng of the required nunber of electronic 2 parts 83 in a
resi n-nol ded body having a shape corresponding to that of the |ower-die
cavity 87 is conpleted. This technique is the so-called "one-side batch

nmol di ng. " In this process, the resin in the |ower-die cavity 87 can
be pressed by a cavity-bottom nmenber 93 for pressing the resin. 5 [0004]

In this sy$ags3 inheedh-apkRa body iBupplayhae comepgordanptb drat oithe owsddie newatyt he

| oner-die cavity 87 is perfornmed by a resin-material supply nechanism 89 (a
| ower shut tgaris Qnpieish. This tRPhiudiNihk s@ddlled Thatsidesatch neiding’af t er the required
amount of granular resin 84 is put into the 10 resin-material supply ,
mechani sm 89 ('suppldprétdid 13 %dsin ih e 160&idie ERitERT dn teyppRbe byRChdHRAS i s
noved into the space between the upper and |l ower dies 85 and 86, and the

| over shut t,64,12009for pRR&siAARE ReiBt eri al supply mechanism 89 is slid open to
|l et the granular resin 84 fall fromthe supply unit 91 into the lower-die

cavity 83-{&&M Rl OR- ART DOCUMENT PATENT DOCUMENT [ 0005] Pat ent
Docunent 1:" Japanese Unexam ned Patent Application Publication No.
2004- 216558 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 granular resin 84 is put info 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



20 DI SCLOSURE OF THE | NVENTI ON PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0006]

3resin 84 fall into the lower-die cavity 87, a portion of the resin my
possibly remain in the resin-material supply nmechanism 89 (supply unit 91),
as indicated by nunmeral 92. Thus, one problem of the aforenentioned

met hod of supplying the granular resin 84 into the die cavity 87 exists in
that the granular resin 84 cannot be efficiently supplied into 5 the die
cavity 87. Furthernore, in the precess of supplying the granul ar
resin 84 into the die cavity 87, the presence of the remaining portion 92

of the resimsih 84 FlEinfoasé wRRERIChdly SV pRbitioBE RtsimmaP posibppleynainnin thedl) i s
likely to lead to an insufficient supply of the resin into the die cavity

87. 10Thus, reghalanahl SpRYhRMAAEmMIPEupbYaITeN], hoRgidatedthashead 95uUppl yi ng the
granular resin 84 into the die cavity 87 exists in that it is inpossible to

efficiently inprgyg oh@gmb@ini FHohd debnémBiitichBEmaiBA Bt suphlying T erartif késkOg4 nt 0
the die cavity 87. [0007] The problemto be solved by the present invention

is to provige e bie Ry extsh in Hox BIARRANIAR GostBSd EnbditbR ctictnBy e@plibd/ink) such
a manner t hat thé‘res%n cgﬁ 63 effig?entlyssupplied into th% ie cavity and

the reliabid}l & : e anount of the resin supplied into the die cavity can
be effi c?ent%’ﬁl/’xic%t'ptftggéd. MEANS FOR SOLVI NG THE PROBLENS

Furthermore, in the process of supplying the granular resin 84 into the die cavity 87,
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
&7.
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



20 [0008] To solve the previously described technical problens, the present
i nvention provides a nethod for conpression-nolding electronic parts

i ncluding the steps of supplying a required anount of resin nmaterial into a
die cavity covered with a nold release filmand then i mersing the
electronic parts in a resin held in the aforenentioned cavity so as to
perform 25 in the aforenenti oned cavity, the conpression-nolding of the

el ectronic parts in a 4 resin-nolded bedy having a shape corresponding to
t he shape of the cavity. The present nethod is characterized by the

fol | ow ng peHiwankiRs bofy apeatd Mghape rcesespostipioythe ghapk af ehehawvitndite present
resin-receiving section by covering the bottom side of a resin-receiving

pl at e havi ngetRdd i Plefdchgiz&EB the folleWing @edeediel: ppirhgtaresistb@pbang flate mavirtg a nol d
release film supplying a 5 required anount of resin material into the

resi n-r eceiViefif-réRFAgORch Byh@vERS fe SUfRdh ¥ide @f Rl radigiecEiviap PlatdBaving an
resin-flat-loaded plate in which the resin material in the resin-receiving

section is Jp@xﬁggqedﬁeﬁ Qoftedpbilind &Y B dI@VhAG @itk foldMeldaicCRIAE SEpplpingai ng t he
resin-flat-loaded plate on the die cavity so that the resin-recelving

section ks ;3diiMstadul off REn RS Ho e tBBrMeBitAVtYy B HR fefifsifplyghg €l ease

filmin between; covering the surface of the cavity wth the 10 nol

rel ease fi Iﬂﬂte;ﬁgg{,&?ggg|r¥s!ix{19at_315ﬁe{]§§&enin%&{ bRl redid ﬁmeﬁﬁﬁeinrtﬁéié’s‘mrr@ag g._o. ng

section into t cavity int process of covering the surf t he

cavi ty Wt ebiag dRllof Gheaes: fid Muh80om miadlie JRAE AL LheaRigd f or

conpr essi on-nol di ng el ectroni ¢’ parts-ai ned at solVi‘ng the previously

or epari g A460 SRR Tl AU ARSIk A hoh b 4\t S BRARERT AP (e

{hi ciness 1TER0E08 G @0 Bead T bl cirBina Y SelBte IR AP LR |
mater  ald; vl roliets BEF enf Bunelitne e SSRPREHRE A PHLS FERELRRI BB AES. so
ayer havi e TR PR eonut e OB AR e B HRRERE et hod | or
conpressioqd§%5ding el ectronic parts according to
One mode of the method for compression-molding electronic 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 matertal 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 techmical 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 matenal in



the present invention ained at solving the previously described technical
problemis characterized in that the process of preparing the
resin-flat-loaded plate in which the resin material in the resin-receiving
section is forned into a flat |layer having a uniformthickness 25 incl udes
the process of oscillating the resin-supplying plate so as to formthe
resin material in 5 the resin-receiving section into a flat |ayer having a
uni form thickness. [0011] Anot her gode of the nethod for

conpressi on-nol ding el ectronic parts according to the present invention

ai med at saheiesigrédeRingrseation ind y fladser hdvag avacthm thadngs.obl emis 5
characterized in that the resin material is a granular resin material or a
powder ed rqe@mﬂnaterial. [ 0012] To solve the previously described
techni cal problem the present invention also provides a nold system for
conpr essi on- ol dinBtheLnBad 6T MeBad oy chiffetkiindgolding BRb@dnidpdrd adddrding to
conpression-nol ding electronic parts, the netal nold having an upper die
and a | owerpdipeshA ChiGtibN &itIP el sélliBs tRe GRMiduYlyf @dscrtRAMEASREIOProbRIdisng, the
cavity being provided in the lower die; a substrate-setting section

provi dedsi nptGeRAGH Kl Qhe RsiOhlehid!i€aSBalldr Medi®inkPMEE! RGotbGed PRBY
surface of the cavity of the lower die; a cavity-bottom nenber for pressing
the resin ip.the cavity of the |ower die; and an inloader for supplying a
resin 15 material and a substrate with electronic parts nounted thereon
into the b@lp;mol d. The present nold systemis characterized by including:
aresin-re elvgng pl ate being attached to the inloader and having an

openi ng sect | onioa Rl e FLEARS, ddsbiBeli QecrFRYCHIBEAT e LOWRY ifkefifonClisd Ne
resin-receiving plate to nake trhe opening section function as a
resin-receiving section; and a resi.n-nmaterial distr] |

Cupplyi ng DA% 3RS W RatfRuti-HRIGY SballpRppt UL R RS bty

. . nto*the resin-Teceivi . I on, erein the
G T A e M T g A N Ry
the resin- rd?é: t%lm\r/xlg ?l'ge lgalpgrtd?e; %rc%‘vigyhf%r go%n”;%éssien—molding, the cavity being provided in the
Jower 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



[0013] characterized in that the resin-material distribution neans for
supplying a resin material into the resin-receiving section includes a
resin-material supply neans for supplyigg a resin material into the
resin-receiving section, a resin-material neasurenent means for neasuring
the amount of the resin material to be supplied in the resin-receiving
section, and a 5 resin-material flattening nmeans for flattening the resin

material  SHRRLESRJ tﬂapﬁer1'§§ﬁ—%aE&ﬁFjii¥1 A SehRor L&?ﬂ}é}%graresinm ﬂélhﬁtro node

of the nmold system for conpression-nolding electroni ts according to

the present inventi.on ainmed at, solving th reviqusly described technical
10" probl em SRR DRe R0k o dRut Prle el Sttt AL vlfiing RANC " <
a horizontally-noving flattening mechani,.smfor_ noving the resin-receiving
plate in CTRER] B9 BETPUpTeseINg P, pdRSINTRIGRS] measuremen G1978s [N GESHIng he
mol d system for conpression-nolding electronic parts according to the
present i HigeAmpBR g}) thedreatn swkariahdo theesyppliod o'astﬁy rgescedehent sedtivni ead 415
problemis characterized in that the resin material is a granular resin
materi @ ogsimmpewder fdtenagi meand efor alflattédfbE=CGhS GEsinl HuateNMENTbNG GO16le The
present invention has the excellent effect that the resin can be

ef fici ent kegin?fec8iVPRIsb@bni Nto the die cavity in the process of supplying
resin into the die cavity. The present invention has anot her
excel | ent rgfiiect that the reliability of the amount of resin supplied into
the die CLVIt§ can be efficiently inproved in the process of supplying

resin into theA%lo e? a%(l)cgey ‘of the mold system for compression-molding electronic parts

}

R

SR e R

according to the present invention aimed at solving the previously described technical
10 problem is characterized in that the resin-material flattening means is a horizontally-moving
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
15 problem is characterized in that the resin material is a granular resin material or a powdered

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.

BRIEF DESCRIPTION OF THE DRAWINGS
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BRI EF DESCRI PTI ON OF THE DRAWNGS 7 [0017] Fig. 1 is a schematic
perspective view of a resin-receiving plate and a resin-materi al

di stribution nmechanism which illustrates a nmethod for conpression-nol di ng
el ectronic parts according to the present invention; specifically, the
figure shows the situation where a resin 5 material is being distributed
into the aforenentioned pl ate. Figs. 20) and 2(2) are perspective
views of the resin-receiving plate, whigh illustrates the nmethod for
conpressi on-nol ding el ectronic parts according to the present invention;
speci fical lygo1#i g. 20) shows the situation where a resin material has been
distributed in the plate in the resin-material distributing nmechani sm shown

in Fig. 1, and Fig.1 idQ sdeRhtiShRpective VRN &6 desth-rdcoiRRigehlapd ider resin-whategihl t he
resin material has been distributed by the resin-material distribution

mechani sm shgMbution nfdcBbnisky, which ﬂlust'fdtéb a Beth&d Br W%@hiﬁm‘lkﬁﬁé d:l@oﬁloni%%ﬁﬁs onal
view of a nold system for conpression-nolding electronic parts, which

L Tustrat es;cbhiging® e Prds it 1&9%&19&3%&&@51@0&@ Iﬁgareeshﬁﬁst he BhfridRwhére a¢&aH di ng
to the present invention; specifically, i gure shows the situation 15

where thg rzﬁawam&n-g'dm%%d%t@m%a%?%nbﬁed ifle, 2(2) has been set in the

nol d syste a schematic ve tlcal sectional view,

cor respondi ng {96 % élc’. ?ndoﬁﬁ, o RsflecRYS LR, OF oROTBESSHA Wk ot

el ectronic parts I gure shows t si tuation where a nold

e, 1 g 00 S S et 0
];rg: ld I;Fg]atsge% TQI}hr Sep%élﬁcau}’g%f ngﬂ S)O&l aLe ol tu%nt»b}?ercavll%l}{ & Jlﬁrgfvﬂe&b the

SC EITB IC ver I ca SEC VI ew,

Compr ebsi o sy B dite Py %%%t%a?{‘ﬁ%«ﬁr”? By %{10% I8 b PR 0sec
Syt om B %43 embedelr SRR PR Bty ”%?%3?%‘%? At

conventi onal .nmet hod
resin-material (Lstrlbutmn mechanism shown in Fig. 1.

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 pasts; 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 patts, 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
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conpressi on-nol ding el ectronic parts. BEST MODE FOR CARRYI NG OQUT THE

| NVENTI ON [ 0018] 5According to the present invention, a nold release film
is firstly suctioned and held on the bottom side of the resin-receiving
plate to close the plate-bottom opening of the opening section so that the
openi ng section of the resin-receiving plate can function as the
resin-receiving section. Thus, a resin-receiving plate having a
resin-receiving section is obtained. 10Rkext, by neans of the resin-materi al
di stribution neans, a required anount of granular resin material (granular
resin) is siopiptdsgch-bldmglehetr@liapatst op opening into the resin-receiving
section of the resin-supplying plate. Then, by neans of the flattening
nmeans, the required amount of granular resin is formed into a flat |ayer
having a uniformthickness. Thus, a resin-flat-1oaded plate holding the

required angesit MODH FER CARRY IHGAUT IHEBS/ENTIONt he 15 resin-recei ving
section is prepared. Subsequently, the resin-flat-loaded plate is

attached tqegfye | ower side of the inloader, and a substrate having a
requi red nunber of electronic parts nounted thereon is placed on the upper

side of the inl oad&Hing'¥h R phdiént FRUREGH 2 SRS IR M@%@g@ha%é@w%vmw ds.
Then, the i nl oader is |nserted into the space between the upper and | ower

dies in theg2@Qe fE%& SRl 4 tf‘l@'fesﬁ%&rnext %gfa&: {5048 NHe BlaROBHOR! SpeRRE oF the

In this process, e substrate wth el ectronic parts nounted thereon is

sl o a1 sl )1 BN SR ABeSAE i e i 1
I nl oader | %emye%gwﬂg%mw%husmexegﬂxeéen&g Fiste @t a tARGRELRARLEbS iSet
obtained.

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.

Subsequently, 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 elecironic 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
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onto the nold face of the |ower die. This process is carried out so
that the plate-bottom opening of the resin-flat-1loaded plate is adjusted at
the position of the opening section of the cavity with the nold rel ease
filmin between. 5At this point, the required amount of granular resin in
the resin-receiving section of the resin-flat-|loaded plate is in the forma
flat layer on the nold release film Subsequent |y, the operation of
suctioning and holding the nold rel easeg¢fil mon the resin-flat-1oaded plate
is discontinued. Furthernore, the air is forcibly suctioned and renoved

fromthe nolfh heeRidbcddTaheldndr@ier die and the cavity, whereby the nold
release filmis held onto the nold face of the |Iower die and also pulled

into the cavity 198 #8cekOis CAYRY ob® B AUhd ?lat@ﬂb'fohorh REei®Y 6f the kRasatidaien
In this process, the required amount of tlattened granular resin lying on

the nold r %1%@%@%{31%3'%&' R Gobibh 8f IHRldPetife sdcONEST Bk QaviigWiitty thb QR RebdasdM t h

the nol d rel ease m (W thout being separated fromthe filn), wherein the
required ambg%,eg{anul ar resinis maintained 15 in a flattened form
Thus, the required anmount of flattened granular resin is pulled into the

I - di i ‘hus. i qr: lar SR
e e o Yt R, RS B S ORIl 5 B Bl 28 g L of
L 0 as Bt BSAGCIM L B RrlE e LA bl TucdDslelt  TBNIST. 2

required anmount ¢ _ resrnin-a orn1canfbe 20 suppli ed
D0, e, | Oter S RSN o' S RS R o e
cai 1Y, 9Ll b TR glase 1 Lm (v thout berng separated from
o SUPBLYANS g B0 B RN e 7 Rab D S S P o
adie Cell\éi tI%\’veradig o %hréecgvi%r?gv Qrteb)? ]‘:he mold release film is held onto the mold face of the
lower dic 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
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10 granular resin in a flattened formcan be supplied into the | ower-die
cavity covered with the nold release film whereby the reliability of the
anount of resin supplied into the die cavity can be efficiently inproved.
This is al so advantageous in that the granular resin in a flattened form
(wth a 5 uniformthickness) in the cavity covered with the nold rel ease

filmcan be evenly heated and nel ted. Accordingly, it is possible to
efficiently prevent the resin in the cayty frombeing partially hardened
and formng an unm xed | unp. 10 EMBODI MENT [ 0020] One enbodi nent (the

present i NV@HulRRsin if a TRAGIeH &rintdan B8 SeplibEEhtd the Udledide. califomivirgd néth itten  of
Mol d Systemw th Metal Ml d for Conpression-Mlding El ectronic Parts)
Firstly, a poldisyshisivhercb MIRERASIHPHF DA oBleds blifplbLinRtht Gichaviyng a
metal nmold 15 (nold assenbly) 1 for conpression-nolding electronic parts
used in the,getbodcaly impPREESSI on-nol ding el ectronic parts illustrated in
the present enbodi ment is hereinafter described. As shown in the .

i1 1ustrated exanpfeg aiseeadwdufgeéyssaqe{ﬁae‘ e @M GSH &N 2 RAidhddgrah QG4th QNI C
parts includes a netal nold (nold assenbly) 1 for conpression-nolding 20
el ect roniC \pALLS fi @l [ ' b AIR WO vy ERRM AT
resin matkerlPlZfJ %anuf)g%%géqﬂ?wg%gwt@?%@?me 8 havi ngvayr eq%‘?red
nunber of qbg&aronic parts 7 nmounted thereon ("ante-nolding substrate”) can
be separately or simnultaneously supplied into the

Accordingly, it is possible to efficiently prevent the resin in the cavity 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
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metal nmold 1, an unl oader (not shown) for renoving a nol ded substrate (i.e.
a resin-nolded body 12, which will be described |ater) obtained by a

conpr essi on-nol di ng (resin-nol ding) 25 ocess using the netal nold 1, and
a nol d-cl osi ng nmechani sm (not shown) for closing the 11 netal nold 1.

By this configuration, a nolded substrate (resin-nolded body 12) can be
created using the netal nold 1 by supplying a required anount of granul ar
resin 6 amgbtansdipstrate 8 into the netal nold 1 by the inloader 9, and the
nol ded substrate can be renoved fromthe 5 nmetal nold 1 by the unl oader.

0021 il O PSR AR o5 BT S  11

present enbodi resl n- na ut’

supplying_and . distrjbuting a required anpunt of granular.resin 6.nto . a
oot n supBryEdi B BoRLSy Spbis & Mot empvl il fis € 6nd hrebstaR
By this configuration, a required anount of %ranular resin 6 can be

suppl i ed 1He Gieamatabimeld | bythednioader $ asd fesmplory swRsirpiesee by Temexedtikun the
resin-material distribution neans 31 to prepare a resin-flat-|oaded plate
25 (a reequictachadrd bytheofnldddat t ened granul ar resin 6), which will be
described later. 15 [0022] (Configuration of Metal Mold for

Conpr essi §oo2Wpl di ng El ectronic Parts) As shown in the illustrated
exanple, the netal nold (nold assenbly) 1 for conpression-nol ding

el ectroni c partag fiChd!d83iBed 148 diHRASK dhRnlilRBthial MPHREhO¥RbodhRns
facing the upper die 2.

includes a resin-material distribution means 31 for supplying and distributing a required
amount of granular resin 6 into a resin-supplying plate 21a, 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



20The upper die 2 has, on its nold face, a substrate-setting section 4 onto
which a substrate 8 with a required nunber of electronic parts 7 nounted

t hereon can be supplied and set, with the nounted el ectronic parts directed
downwar ds. The lower die 3 has, onits nold face, a cavity 5 for
conpression nolding. This cavity has a cavity opening 10 faci ng upwards
(i.e. toward the upper die 2). 25By this configuration, the electronic
parts 7 nmounted on the substrate 8 suppl2ed and 12 set on the
substrate-setting section 4 of the upper die can be set into the |lower-die
cavity 5 bysctonibi pbstrdresatipngsectiand of Sweppatidiesan b¢ et mpnkhglowef-01928Fity 5 by

The upper and |lower dies 1 (2 and 3) are provided with a heating neans (not
shown) 5 f ododiregzthé vppert dnd lawxpdies Aftard@)er dies 1 (2 and 3) to a required

tenperature Accordi ngly, the required amount of granular resin 6
supplied i f0@2xhe | ower-die cavity 5 by the inloader 9 (the
resin-flat-loaded plate 25, which will be described |later) can be nelted by

heating it w th Thhepfeaid logendians(2aind Bhere paivided mithd hating means (not shéévn) he
bottom of the cavity 5, a cavity-bottom nmenber 38 for pressing the resin 6

in 10 the clwhdaindthbypper @Qoildaibs 01(2 86dI3)0 h FeqpiMbtisature. Accordingly,
the electronic parts 7 nounted on the substrate 8 can be conpression-nol ded

(resin-nol ded) iAvcbliRglyo R reglinRd Gaibuhy o Dglapl i &S iﬁnﬂlpflm ih&Sihe 16wdéraid he
| ower-die cavity 5 with the cavity-bottom nenber 38. [0024] 15

(Fi I m Hol didagityVe 6@ is1oaden o k@¥edsici@loaded plate PBOWEIGH R bS BQMbedater) can
fil mhol ding mechani smfor suctioning and holding the nold release film11l

i g Wg: O‘é: gegb_e%bwe@sy Aatifk # 368 1R ekt hANPES 1l BetdiNAo1@n, the cavity 5 in the

At the bottom of the cavity 5, a cavity-bottom member 38 for pressing the resin 6 in

10 the cavity 5 by a required pressure is 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 fo

forcibly suction and remove air,

25 For example, after the mold release film 11 (in a flat form) is placed on the mold face
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For exanpl e, the suction nmechani smmay include a suction hole, a vacuum
channel 20 and an evacuati on nechani sm (vacuum punp). The suction hol e may
be a hol e bored through the lower die 3 to the nold face of the |ower die 3
and to the surface of the cavity 5. Accordingly, the nold rel ease
film21l can be fitted onto and held on the nold face of the |ower die 3 and
the surface of the cavity 5 by energi zing the suction nmechanismto forcibly
suction and renove air. 25For exanple, ®#ter the nold release film1ll (in a
flat fornm) is placed on the nold face 13 of the lower-die 3, when the
suct i on necéfahe Srwer-diecshavhgn fedsuctidvemeahhdsm éd emsgizeflj themidld redeasafiiton l iy hel d
onto the nold face of the lower-die 3, after which the nold release film11
is pulled initally hed bovele wold fawiftthe lbwerldiel8, aftehehivbltite melieesme flilth il 1l can
be fitted onto and held on the surface of the lower-die cavity 5. 5 [0025]
As W || be pldisd midotkel ldwat-die, cadt,CR Mius) hetriold Redeapy Alaelit cah be €ifted omo awhiedid t he
nold release film1ll is pulled into and fitted onto the | ower-die cavity 5,
t he requi r esh themufate sffthcgboaaidiacavitgsin 6 (in a flattened form as will be
described later) lying on the nold release film11l in the resin-flat-| oaded
plate 255(wobzs) will be described later) is also nade to fall into the 10

| oner-die cavity 5 together with the nold release film 11l being pulled. In

this manner, theyswi0 e dedriBaLRE, alordi2idUhPpredeRSihTenfon, iwher tHel rAd1E edlse f or m
as wll be described |ater) can be supplied into the cavity 5 covered with

the mold refigasEs bhtddidd and fitted orf B Tow 1 Rid GO 5,86k égai’eatan%nﬁff%ﬁauh@f resin
I m 11,

6 is supplied into the cavity 5 covered wth the no rel ease fi t he

upper and 1wkt (il PytnddroRflChe il B Qe BEFhen) MRE SR Vnd fifld ToleRE R 1P ©

parts 7 nmounted on the substrate 8 supplie

e T I R T

resin 6 held in the cavi . . . ease :
ronber 38 vexetREHET o oktlr olehf pofifelelse b ISFRAT RS W BBl g O
(resi n- ol dourel Abiy os SRR FesRy 08 BHHG 18 48 1Rl Be SRR R60 el B ng
Pratey  Smier iSRRG g pl ate 21 |
Fosin s | io t neih et amppesp BPntlan fesi SPTIRG 98 1 EBH S FRVERL | on
I's herei nafvsi rt.‘ﬂé:j ?n%ﬁ{ lief%gs%' film 11, the upper and lower dics 1 (2 and 3) are closed, whereby the
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 hereinafier described.



14 The resin-receiving plate 21 has a vertically-penetrating opening
section 37 and a plate periphery section 24 (outer frame) surrounding the
openi ng section 37. The opening section 37 has a plate-top opening 39
provi ded on the top side of the plate and a pl ate-bottom openi ng 23

provi ded on the bottom side of the sane plate. 5Though not shown, a

fil mhol ding mechani smfor suctioning and holding the nold release film11l
is provided on the bottom side of the plgate periphery section 24. By
this filmhol ding mechanism the nold release film 11 can be suctioned and
hel d on the bot tlasr&itRca¥ing Pt bhse Pedrii@iigpynenedig arnidd ssaicas7tand @l ose
the pl ate-bottom opening 23 (opening section 37) by the nold release film
11. 10Thus,plste p&@Hhéty 6QG6H ¥4 [t BahE)QOreAdg tienGedindedcliqvsd. nt eri or for
receiving a required anmount of granular resin 6 can be forned by cl osing
the pl at e- bot t onLe REGiMPKkedR 07 hhQ NRERIPGeSBE BE pRrovRied W thRpilledf el ease
film11. As a result of formng the resin-receiving section 22 with

the mold religas@ fiidibdtom Speh@Ei2B pRovRil ¥h 18 bBkcHh SidedAhé nRiPlad.ned. That is

to say, the resin-supplying plate 2la having the 15 resin-receiving section

22 consigts of tqmsu@e[%g B es,%iﬁ(&%}dﬁg@h&h&%ﬁ@&&u@@onﬁﬂg‘ Ghanelamste frlolam 11.

Accordingly, as wl cribed later, a required anmount of granul ar

or di be e . Lot gr
Fosi n-recel TEng aBet [t A R o BRSOy (he

| n-receiving Section e _ _
o o 2 3 A TRARE S e AAT Sabl i A PR AL BLRLE RO
e bre ¢ byt borBRARE: Hond ot SRy QRS Ao 10 dlose hE BucBfROR ofenidd ! S

possi ble to give a rectangu e cavity opentng
design the plate-top.an | af e- bat t.om @penj ngs 23 and 39 so that their
shape_natcﬁgéqvﬁggfgyP gaﬁpaﬁegﬁgﬁgag?gﬁﬁchavity openi ng 10.

10 Thus, a resin-receiving section 22 having a hollow interior for receiving a required

SR D SR R I s

amount of granular resin 6 can 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]



25 [0027] 15 (Configuration of Resin-Material Distribution Means) In
the present enbodinent, in the resin-material distribution neans 31 (neans
for neasuring, supplying and flattening a resin material) shown in Fig. 1,
a required anmount of granular resin 6 is neasured out and supplied into the
resin-receiving section 22 of the 5 resin-supplying plate 21a. Then, the
granular resin 6 supplied in the resin-receiving section 22 of the
resin-supplying plate 2la is formed intpgya flat |ayer having a uniform

t hi ckness (a constant anmount of resin per unit area). Thus, a required
anount of flahkgradn 9t RBM MateHeShBriButkaM&as)di stributed in the
resin-receiving section 22 of the resin-supplying plate 21la. The
resin-material  dh i brbyhi OffbdAR i Ihd REhUURSIAR dhORARST SEAS 31 {RkImNBI erl al
10 distribution neans 31la and a receiver-side resin-material distribution

means 3 |b. m[aagl%%%% ﬂg)bfl}g%?gaﬁaﬂﬁﬁr@eﬁeﬁﬁ Mok fal) @hovt S FibOULIQRiMB ARSIt of As

shown in Fig. r-sitde resin-material distribution neans 3l a

i ncludes a h - rial. ' . (sr:eSi 0= or 1.4l 32
For | oadi n SHE4ant S SrestRft v s GPRi D) e PRLELbug v 2mRTRd

resin-regei r\égiﬁ'-gusp%ﬁgl%ﬁ%e%ga.%e{x Nfe gﬁ%&gﬁrﬁé&%gls%%@gd B AL SestRoei AL sion

f eeder - side nea neans (1 oa neasuri ng out required

Aol Prs PR e Sablte bl LOBRRR bl Dol ERILL BEOHY hGaaSEL | O 22

of the resi own i e resin-nateria

| oadi ng means .32 i ncl.udes, a hopper for 20 hol di anul ar_resin and
a Iinegr o§€?$?§??8ﬁﬁf gﬁ@ﬁwggﬂf%ﬁﬂ- ’ﬁ@fﬁﬁﬁdEﬂﬁ%ﬁ??ﬂ§%F§Q¥8W§ﬁﬁ gﬁ§resin
6 into the resin-receivi section 22 of .the resin-s lyin | ate 21a

wni e osci | faBF AsEPHES i B R bt e Tt TR BRe bl ) ot on
means (not shown). . I n.the _process of_supplying,and lpading the
granulgr resin @het KENLRATRE %#“ SﬁdpﬁwsﬁgsPﬁB%%?59559?ﬁﬁglF@WQWWFRIthe
resin-receiving section 22 of the resin-supplying. plate 2la can 25 be
measur ed ObydistH@tio ayans. Hp ged HissE LRSS Resineaidal (d}sg’a)&h%mns b

[0028]

(Loader-Side Resin-Material Distribution Means)
As shown in Fig. I, the loader-side resin-material distribution means 31a includes 2
resin-material loading means (resin-material supply means) 32 for loading a required amount
15  of granular resin 6 into the resin-receiving section 22 of the resin-supplying plate 21a, and a
feeder-side measurement means (load celi) 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
21a.
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.



16 Accordingly, in the | oader-side resin-material distribution means
3la, a required anount of granular resin 6 can be supplied (gradually, for
exanple) into the resin-receiving section 22 of the resin-supplying plate
21a by noving the granular resin 6 supplied fromthe hopper 34 while
oscillating the granular resin 6 with the linear oscillation feeder 35. 5
Additionally, for exanple, the linear oscillation feeder 35 may be
configured so as to supply a constant ahbunt of resin per unit tine into
the resin-receiving section 22 of the resin-supplying plate 2la by,

oscill ating the Apcondinghy in dsei lpader-sido opd)-meRealeds gu‘t&ﬂdéﬁﬂﬂéélﬁ MeaBied|
Distribution Means) 10As shown in Fig. 1, the receiver-side resin-materi al
di st ri but i cnmovebeSgréwlds résincd caids sapplied (graduabplfyn exgrplehing e egsirigtdone neans

gf (not shown) for preparing the resin-supplying plate 21a having the

. resin-recei seitivep 22anftth eomsi@2upplyirp ydate dhd ngmavicg the lgdinnigr tekie Srspprdied &bwabe il m
% 11 on the bottom side of the resin-receiving plate 21 by the fil mhol ding

. nmechani sm difoppéresarveidlic sileatieg thepenpladesin 8 Iithahelirehoossiittianfeedoad®e 40 on whi ch
g the resin-supplying plate 21la can 15 be placed, a plate transfer neans (not

shown) f@r transddlitonily, frexagsé,thelipd ostiligidpl fadder Zday boosmnfifpeed so as to

resi n-supplying plate preparation neans onto the plate-setting base 40, and
a resin- mat@pplgla édnhiteMongt sERES phioinif that LR itRgretihecck PG seaibnad2éfMthe Of
granular resin 6 supplied fromthe linear oscillation feeder 35 of the

| oader - si deregiRShgpiyiRd Slhte 2l a B StillbdigithORARAR&IDda i nto the resin-receiving
section 22 of the resin-supplying plate 21a placed on the 20 pl ate-setting
base 40, toghsyma flat |ayer of the granular resin having a required

t hi ckness (e.g. the horizontally-noving flatteni ng mechani sm42 for the

resin mat erdR%l:ewéé@'nd%ﬁ{eWn'MatQ@al%ﬁ%ﬂu@ﬁﬂlc&%er) Accordingly, in the

receiver-side resin-material distribution nmeans 3 Ib, the resin-supplying

plate 24g havi “%%Jﬂ&vﬁﬁﬁ]b B BRELU B GERLh Mhital Hl%bﬁloh'n?éahsyﬁﬂrn?o@ﬁféﬁg by

the 25 resin-supplyrng p é preparation neans. t he resin-supplying
plate 2la | Rsihks %ﬁgé f;lgtg préleratlon means (not shown) for preparing the resin-supplying 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



onto the plate-setting base 40 by the plate transfer means. Subsequently,
the required anount of granular resin 6 can be noved and supplied fromthe
|l inear oscillation feeder 35 into the resin-receiving section 22 of the
resin-supplying plate 21a while being oscillated by the ,43linear
oscillation feeder 35. 5As a result of the coordinated operations of the
resin-material flattening nmeans (the horizontally-noving flattening
mechani sm 42) and the linear oscillatiol feeder 35, the required anount of
granular resin 6 supplied in the resin-receiving section 22 can be forned
into a fl atortaipeplatresgiting besedAiby 8@@@%@1&%%&1@4%@6%%@0@ fqyuired amount
(Resin-Material Flattening Means) In the receiver-side resin-materi al
di stri buti oof grahes r@its can beardved adaduppliaddian the flingar agilatign ARederaddi amiee | s
provi ded as an exanple of the resin-material flattening neans. The
hor i zont al | rgsivapsceivipgf deattonel? ofythreediasipplyingplats 2denfhilgiheng osolllatad by tthe

resi n-supplying plate 21la placed on the plate-setting base 40 can be noved
i n a hori zdiread osdiBatétinrfegiti 3n, i.e. in the X-direction or Y-direction in
Fig. 1 respectively or in both directions sinultaneously. Accordi ngly,
a requi réd amoums ofesyt @fitht edordiegedor@rations dfthermosmanaterth! Satpirigedeans ¢he t he

| inear oscillation feeder 35 into the resin-receiving section 22 of the

r esi n- suppl horiagntillyarheving AathidghefHank@- Bt dddnthe Haser dillatiod decbai 3y the
oscillated by the Iinear oscillation feeder 35. 20 During this process,
the resin- tell ia@Buidl o bRndceia 8 sBgplie®iede raintBeivinghetiumtd2amn b formed
Y-direction by the horizontally-noving flattening nechanism 42 so that the
requi red anpintaRfayetattl 8tnifes thickheld(4l)1e resin-receiving section 22 can
be fornmed into a flat |ayer having a required uniformthickness 41 (refer
to Fig.. 3)4pby$. a layer with a constant anount of resin per unit area.
Thus, a resin-flat-loaded plate 25 can be prepared. 25 [0031]

10 (Resin-Material Flattening Means)

SR

R

In the receiver-side resin-material distribution means 31b, a horizontally-moving
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.c. a layer with a constant amount of resin
per unit area. Thus, a resin-flat-loaded plate 25 can be prepared.

25 [0031]
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18 (Configuration of hil oader) 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 film1l1l) can be attached. The inl oader 9 al so
has, on the upper side thereof, a substrate-placing section 9b on which the
substrate 8 can be set, with the electri@gnic parts 7 directed downwards.
Accordingly, by inseiting the inloader 9 into the space between the upper
and | ower dCesfighrdtidn afiilodderand novi ng t he substrate 8 upwards, the
substrate 8 with the electronic parts 10 7 nounted thereon can be supplied
and set onto thahsibsddend Rass e therlgwaetde thercef, o platehuttacipypesectitinedaZp whiidhh t he
nount ed el ectronic parts directed downwards. Furt hernore, by
inserting tieresinlMaladdd faté DS (.of the r&preecities pretltihevhighpbe regmickd abwent di es 1
(2 and 3) and noving the inloader 9 downwards, the pl ate-bottom opening 23

of the resigdi-flaR6RMH\rB0aPkdlnes Hlheldih e réxii-1¢6diGiflg aéctibh @2 famict ibyrthonotdre
cavity opening 10 of the lower 15 die 3, with the nold release film1l in

between. 5 rejeaseliin i) Gn BE RERRR. the nold release filmlIl becones held
between the nold face of the |lower die 3 and the bottom side of the

resin-recei vi ng 1k al1£:d&19 also has, on Ak upperlsiRiherddten QBQFALpIXINOechHLIY @Ni NY
and holding the nold release filmby the filmhol di ng nmechani sm provi ded on

the | ower Siiigh @ solifurd 8kl BCRIN U1k Cocbil 70RBBEIRRWIECONE | nued.

Furt hernore, by neans o e sucti1on nechani sm provi ded on the nold face of

the |ower die 3tﬁﬁcg&%%9§, ?)gﬁ'&é?‘ﬁlfg t?l& ierﬁ{h%excﬁﬁ%c% e pack lB?cwngJ #le LR8I0t M 11

can be held on ce o ower e 3 and also pulled into the

v, AR T By by LI BBl Rl 1
granul alof eTSranunQed t¥1i':rn S ‘t;[ehs%ppqpeh %nd 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-dic 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



e et et i e
SRR R

19 release film11l in the resin-receiving section 22 (opening section 37)
of the resin-flat-loaded plate 25 falls into the cavity 5 together with the
nold release film11l pulled into the cavity 5. In this manner, the
required amount of flattened resin material 6 can be (collectively)
supplied into the cavity 5 covered with the nold release film 11l. 5Thus,
the required anount of granular resin 6 can be forned into a | ayer of
having a uniformthickness in the cavit® 5 covered with the nold rel ease
film21l. [0032] (Mbld Release Film The nold release film 11l used in
the presentrelensediimi [Grin (fa reforeeiving systiof 2behingectinsisd 71 of the kesjn-flas-lqgdedar ed
by previously cutting ("pre-cutting”) a long strip of nold release film(a
rol | of nolplate@b édls intd ihk ngvity Btteeeffieewls thofnckd rekeepsifilmd 1 lpekglihto the cavity 3.
Therefore, it is possible to onmit the nmeans for loading a roll of nold

rel ease fil min ihktgs fmingr, hestamred Suolnt af flEengl resn magilrteeinibe (¢ollectivege of a
nold systemin which aroll of nold release film(a long strip of nold

rel ease filipplicaaste theicavitylPeconerediwity sicemld slasttfilinritio a 15 nold rel ease film
11 (a short strip of nold release filn every tinme the granular resin 6 is

suppl i edsi nt o t MEws 88d BoER RIS S Rraabier REA 6 can be fohtedinth Mighet.of bidéngent i re
size of the nold system according to the present invention can be smaller

than that ofnifoh# tidkneks HYiSE B4Vity 3 cWhdrédwith thekdolddblenRlftnnel ease fil m nust be
| oaded. 20 [0033] (Method for Conpression-Mlding Electronic Parts)

Firstly, a pmpig release film1ll is suctioned and held onto the bottom side
of the resin-réceiving plate 21 to close the plate-bottom opening 23 of the
openi ng sec@\k&@R as@ﬁ*ﬁm hereby forma resin-receiving section 22. Thus, a
resin-supplying plate 21la having a 25 resin-receiving section 22 is

prepared (refer k0 fli@f1eae im Al dkd Afle %)esent invention (a short strip of mold release
10 film) is prepared by previously cutting (“pre-cutting”) a long strip of mold release film (a roll
of mold release film} into pieces of a required length.

Therefore, it is possible to omit the means for loading a roll of mold release film in
the _mold system. Such a means is required in the case of a mold system in which a roll of
mold release film (a long strip of mold release film) loaded in the mold system is cut into a

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

Accordingly, the entirc size of the mold system according to the present invention
can be smaller than that of the mold system in which a roli 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).



20 Next, as shown in Fig. 1, the resin-supplying plate 21a is pl aced
on the plate-setting base 40 in the resin-material distribution nmeans 31.
In this process, the nold release film 11l becones held between the
resin-receiving plate 21 and the plate-setting base 40. 5 [0034]
Subsequently, in the resin-material distribution neans 31, a required
anmount of granular resin 6 is neasured out with the feeder-side neasurenent
means (load cell) 33 in the | oader-sideygesin-material distribution neans
3la. Then, the required anount of granular resin 6 is noved and supplied

fromthe h0pper Nekt, tab EiM@Nn PR 1 pthatint saPploiag piak13%s plided ohliiee fifle-setting
resin-receiving section 22 of the resin-supplying plate 21a whil e bei ng

oscill ated Qe 408 thd @R MaRES didnddion nkaRder 35. Meanwhi le, in the
receiver-side resin-material distribution nmeans 3 | b, the resin-supplying

plate 2la pl acedy@gs b&s@wpltﬁé BroRElclchRUTIRAPELASEShdPYRH ednthé RinXebivi@et | on

or Y-direction respectively, or in both directions sinultaneously, by the
hori zont al | YzBBY L RGLd Patls@tihShisOgo, mechani sm 42 (resin-material flattening
neans) , mhé%eby t he rgqU|red£9nDunt of granular resin 6, while being
oscill atgd apghysupplied into the resin-receiving section 22 of the

resi n- suppl |né plate 2l1a, is fornmed into a flat layer in the

resin-r ecei Vi ng s%ﬁ&h%&aﬁfgln&% AR RARUORH A0l AL & Rdrea Mndll] 5t

manner, a |layer © resin aving a uniformthickness can be
o ed o Bhnih EFR i e iRk e LS %ﬁ%h@%' eﬂ&kB& LSS 8 be
Fean recel fﬁdéfﬁ’%g %f%é%g%ﬁ\fd?sﬁﬁﬁ‘é%‘?fﬁm%&g%{%e iR af%f% B the
?Lf‘éeréifE'r?ﬁa??ﬁs%a%‘%ﬁ‘élséa%g% o t%@%srr%ptg!%a%{‘ Pl %ﬁloﬁ%% et
o e e RS o TRk BB R B L
unlforn1th|ckness? on the nold rel ease flhn 11 held on the plate-bottom

openi ng 23 Branasellgoadteds ection 37 (i.e. on the nold release film1l in

the resin-receiving section 22).
Meanwhile, in the feceiver-side resin-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



[ 0035] 5Next, as shown in Fig. 3, the resin-flat-loaded plate 25 is
attached to the plate-attaching section 9a of the inloader 9, while a
substrate 8 with electronic parts 7 nounted thereon is placed on the
substrate-placing section 9b of the inloader 9. Subsequently, the
inloader 9 is inserted into the space between the upper and |ower dies 1 (2
and 3) and the substrate 8 is noved upwards, whereby the substrate 8 with
the 10 electronic parts 7 nounted theregn is supplied and set onto the
substrate-setting section 4 of the upper die 2, with the nounted el ectronic

parts directgd 6d0WRWRmES form with a Wiifoat tHitkatkss) sihibe ipld@itese fBmild ekiveadhe
downwards to set the resin-flat-loaded plate 25 on the nold face of the

| ower di e 3plafeibofidhh SpdthQRCIBSSS thé Benitlgtdceidad Tt (DEN e il RRaq fillthEl in the
resin-flat-?oaded plgte 25 can be 1§ﬁ§djusted at the opening 10 of the

cavity 5, WekiRrtdRigRtdiohebease filmIl in between. At this stage,
the required anobunt of granular resin 6 in a flattened formlies on the

mol d rel eastogg'lmll in the resin-receiving section 22 of the
resin-flat- oaJed pl ate 25. [0036] Next, the operation of

suctioni By and hgli &Qsﬁbgat [13}9'161 T 8l @RS fechii-hMdeticd p1dtb 252G %Mdﬁb&‘%%é‘g

mechani sm of the resin- oaded plate 25 is discontinued.

Subsequent | gﬁateaaaciﬁgivggggaat 54 B o infcDBer HIGHIRM: URERAD RSHPRIRUGIRT pheh 4 e

| ower die 3 TS ener orcibly suétion and renove air through the

ol T ace Ol U s Babertp I blE UL ALGe R dhEcleBBaf e BV LY 3

In this procCess; € no el ease into and fitted onto

Lhe Sty 2 2o iieenllS, B it0hs O hlReT TS b ke Rkl oUWl flh Boir THUS,
dies 1 (2 and 3) and the substrate 8 is moved upwards, whereby the substrate 8 with the
10  electronic parts 7 mounted thereon is supplied and set onto the substrate-setting section 4 of
the upper die 2, with the mounted electronic parts directed downwards.
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 & flattened form lies on the
mold release film 11 in the resin-receiving section 22 of the resin-flat-loaded plate 25.
[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
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with the nold-release film 11. Furthernore, in this process, as shown
in Fig. 4, the required anount of flattened granular resin 6 |ying on the
nold release film1ll in the resin-receiving section 22 of the
resin-flat-loaded plate 25 is made to fall into the lower-die cavity 5
together with the nold 5 release film 11 being pulled into the cavity 5.
Furthernore, in this process, the required anmount of granular resin 6 in a
flattened form i.e. the granular resinp in a flattened formwith a

uni form thi ckness, can be supplied into the lower-die cavity 5 covered with
the nol d r elv@rge widld-rickie filAcior di ngly, in the present case, the required
anmount of resin material 6 in a 10 flattened form (with a uniform

t hi ckness) |yi ngr@merdige, ®kids pRL&ASE showirinl BigC anthbeedutted bRt belixgensdide to
fall and supplied into the cavity 5 covered with the nold release film11l

together wi %ﬂﬁnﬁlﬁ@eﬁiﬁ) 6dyingloRaBembid ledsh il t1hiaube REInNBceRRNAgeiRA S s t he
film. [0037] As described thus far, according to the present invention,

the i nl oadeyesd. dhbidad@Siiate PREEhhd! to FHPRLYHERENARISHitY's tdethBewith the mold

resin-flat-loaded plate 25 attached thereto is positioned so that the

pl at e- botgt o;géggﬁ%)jnqg b%&gg,{mémorn%s%a@ﬁﬁ.at -l oaded plate 25 is located above
% ,

the lower die cavity opening 10). By this nethod, a required anount of

flattened I LGhent - di
0S5 L A S e K Sy Lo skt s e

cavity 5 covere _ rel'ease’tilm1l. 20Furthernore, according to
Lhe Present cHVEr oD D500 { SRIENRY yih SLAULolES) G dfiat L enec
et ci ent | y s B iTE frePaREiRstst Pbbeak s FRindtt 1 onal “pr obl em that a
Cuppl v mechani s BI AT B THOTE: di P e aBP O g O A Cihe
nence 1 ot r et S 6ibin, BHEPBAEERSTL e PRI FUDFCFSh 18 of Ehde

ranul ar resi 4 r j NS i h I ni sm 89. .
granut a © clolrilectat.vely)erge?1 I t(s> falilf]antcl sgppﬁilég Pntg/ thg%(a:\t]l%/ :J) goverBeg 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 to 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 3
covered with the mold release film 11. Therefore, it is possible to 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 S0



Therefore, according to the present invention, a required anount of
flattened granular resin 6 (collectively and together with the nold rel ease
film1l) can be supplied into the 5 cavity 5 covered with the nold rel ease
film21l1l. [0038] After that, the required anpbunt of granular resin 6
ina flattened formlying in the cavity 5 covered wth the nold rel ease
filml1ll is nelted by heat. In this process, the required anmount of granul ar
resin 6 supplied in the lower-die 10 ca¥ty 5 covered with the nold rel ease
film1ll is in a flattened form(with a uniformthickness) and hence can be
uni forn y heatvedn (e.cgovehtion thewkoint deneiislfeofromh e gavéntiphal prolemethaied .
Accordingly, the formation of an unm xed-in lunp (e.g. a small mass of

har dened r egartign Lauf tHeexrammtae rosinf8d eérmaind iy therseppéytnechatidaarg®i n t he case where
the granular resin 6 is 15 unevenly supplied in the lower-die cavity 5, in
whi ch case the driarfreacdedih@toGhd@ysepnissdntiby abeupad imalnt yf fhaechdpesiuias a
result of uneven heating and nelting. [0039] Next, the lower die 3 1is

nmoved upwar €§inteo(cell@feel¥ el topeRer VRl theaid rdléaes filln dmy i, berdu@pltddyintohike
el ectronic parts 7 nounted on the substrate 8 supplied and set on the 20

substr at &- sgilty PEoveRAtWiBNhdmold 1168 GRPEr. die is imersed in the nolten
resin 6 held in the lower-die cavity 5. Sinultaneously, the resin in the

cavity 5 ispopigssed by neans of the cavity-bottom nenber 38. After the time
requi red for hardening has el apsed, the upper and |ower dies 2 and 3 are

opened. Thus, ! heahRf!hoRGirkAlhSunl o BUANEdeON NG MBI BhE 1/ind 1 O

cavity 5 can be 25 conpression-nolded {(resin-nolded) in a resin-nolded body

12 correspongding cbRrdiRithIHAREId réfase film 11 is melted by heat.

In this process, the required amount of granular resin 6 supplied 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 meiting.
[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. Simultancously, 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



of the cavity 5. [0040] As described previously, according to the present
nmet hod, a resin-flat-|oaded plate 25 can be prepared by supplying and
flattening a required anount of granular resin 6 into the 5 resin-receiving
section 22 of a resin-supplying plate 21a by neans of the resin-nmateri al

di stribution neans 31. Furthernore, as described previously, a

requi red anmount of granular resin 6 in a flattened form(i.e. a required
anount of granular resin 6 in the form»f a layer with a uniformthickness)
can be supplied into the cavity 5 covered with the nold release film11, 10
by maki ng tdfehe @gity 3.ed anount of flattened granular resin 6 on the nold
release film11l in the resin-receiving section 22 of the resin-flat-I|oaded
pl ate 25 fajob4dinto the cavity 5 together with the nold release film1l
being pulled into the cavity 5. Thus, according to the present
invention, a requideagibadmenbushf, agionimy @khopestm nfettiod, Srebihdlat-Raéd plax 19 can be
supplied into the cavity 5 covered with the nold release film11l, by 15
maki ng the &aqedi A0 UiklplRhe bleAdemas o GERnUd dholr® St BraBulhBdekin isnhe thdre
cavity togetherga?gh Pﬂeﬂﬁgfdgrelease ?ilﬁ?&l bei ng pgﬁled into the cavity
5. This gethadrQaSinkhec®nCe b ted]-fipplyidsNhte LIL by 8adhs GAMORsIRIkdGlapNt | Y
supplied into the dire cavity 5 in the prdocess of supplying resin into the
die cavity QetrifitiohBL@ne, according to the present invention, as just
described, a required anount 20 of granular resin 6 in a flattened form can
be supplied int Vi OV it fllmel. . This
met hod has an a 3{1 %ﬁ%f h%aé%sg ?egrf?e g&fsgétamteﬁlgfedt é)q?t;?[t gbl |?rtl§glg}6jjgjh%
amount of rgsin. s I, i N0 qt. i MR i G 4. mpr oved
T the proclleldt bl (L% dbita il Bt SRKbYeln Pl B8 Gl of p e YulE

present | ”‘2’@1%}119 PhidihesdPdan te Thtida 1o %GRS LAULA Wi e BORLIel &K1 Ne

previ ous
10 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 § 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



enbodinment. It is possible to arbitrarily and appropriately change and/ or
sel ect those configurations as needed w thout departing fromthe spirit and
scope of the present invention. [0042] 5 (Another Means for Measuring Cut
Resin Material) The receiver-side resin-material distribution nmeans 3
| b is provided with a plate-side neasurenent neans (load cell) 36 for
measuring out a required anmount of the granular resin 6 to be supplied and
| oaded into the resin-receiving section222 of the resin-supplying plate
2la. 10Accordingly, the anount of granular resin 6 to be supplied into the
resi n-recei smhglimenselttisc quoss#de of atbitarile sind - pypptisteln chphget end2itasehealy ttwks o be
measured on the side of the receiver-side resin-material distribution nmeans
31b by usi nepnffiperatidnats-sdedel withiun - depheing atoniahs upidmand soaanst 8. pleftid 3]

15To neasure the anount of the granular resin 6, it is possible to use both
t he neasur em@éttiopr ocess using the feeder-side neasurenent neans 33 of the
feeder-side resin-material distribution nmeans 3la and t he measurenent
process usifug4zihe pl ate-side neasurenment means 36 of the receiver-side
resin-material distribution nmeans 31b. It is also possible to adopt a

confi gur gt | Qhotl Ry MRk ForWM RO R Redi B1atepa MRaSUr ement 20 processes is
performed. |0044] (Another Means for Flattening Resin Material) The

recel ver - si de T efjofodieliltesiAnfidiaDilioRidEARs Hhis pRREoWiadi- 511% an
oscillatory leveling nmeans (not shown) for the resin naterial,
functions agedsi@ment means (load cell) 36 for measuring out a required amount of the granular resin
6 to be supplied and loaded into the resin-receiving section 22 of the resin-supplying plate
2la.

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
recetver-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)



T

25 resin-material flattening neans for oscillating (together with the
resin-supplying plate 21a) 26 the granular resin 6 in the resin-receiving
section 22 |loaded fromthe |inear oscillation feeder 35 into the
resin-receiving section 22, thereby noving the granular resin 6 in the
X-direction or Y-direction respectively, or in both directions

simul taneously, so as to flatten the granular resin 6 in the
resin-receiving section 22 and formit péfto a layer having a uniform
thickness. 5 That is to say, in the receiver-side resin-materi al

di stri buti othemeankar Rsihl6,in theeesiir-@odiviag sacisi 22 6aded fiphi teellihear ddoitlation feeder
resin-receiving section 22 of the resin-supplying plate 21a can be noved in
t he X-direcss tup the re¥indietedtid @atida220theieby abling the Reantas tefin SU ey -Bigecibat € 21a
with the oscillatory leveling nmeans. In this process, the granular resin 6
in the resio-Y@xedtioh Agpstodly,on indebth SirdeBoiBENI1ALEUElY, S ab &y Ritteh B¢l ghGuRr

uni form thi ckness by noving the granular resin 6 supplied in the

resi n-recei ¥king i @elréRiiredadvihPsdetich 2% Gt FQEL L Bb Dlhayef hERELliliPhn @8ckhbat 1t
becones a flat |ayer. hus, a resin-flat-loaded plate 25 having a

resin-regei ving BRELIOMy2A G ORBIMRYidS RGfoL:ARer s 1R6ho¥h 1) 1R g&aﬂw ed
anount of fl attened granular resin 6 (a |layer of the granular resin

having a u nife§19 rfmrﬁpbh&f(ﬂetﬁé %sﬁ@@ce%é%e%@&i’ 88l or ke SR 4blying plate!?a lthe be

resin-material |oadi ng neans | I'near oscillation féeder” 35), a constant

amount of 1 &8{d iR & X Qirletibh Hﬁ I(Elgrgct%ﬁ ’o? ‘d?o%l%dtiﬁg oMy x{ﬁg [ylirﬁgile?%ﬁ RGRN LRI

section 22 of the resin-supp y oscr e granul ar

resin 6. In g, dranular resin 6 | oaded in the resin-receiving
section 22 %%ﬂkﬁgfggﬁag 3 into a layer having a uniformthickness (wth a

f h
oo T G g PP SR e
st 96T IONSR by SRR By 50 B DB RuBle SUBHOTTR BELCLY .
e ST ABA 2l b S 70 P

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



27 central region of the resin-receiving section 22. In this process,
the granular resin 6 |loaded into the resin-receiving section 22 undergoes
oscillation and noves evenly toward the peripheral region. Thus, the
granular resin 6 is formed into a flat |ayer having a uniformthickness. 5
[ 0046] I f an uneven portion remains in the | oaded granular resin 6 in
the resin-receiving section 22 of the resin-supplying plate 21la, the uneven
portion can be flattened to formthe granular resin 6 into a layer with a
uni form thickness by using an appropriate nethod for flattening the resin
mat eri al , suairalasgiosaf tht atinngeiving seai®h 82.suppl yi ng plate 21a or using a 10
spatul a. [0047] Al t hough a thernosetting resin is used in the previous
enbodi ment, it i® éisSpropsssthdl@aninlar wssn & Tobdddninpl dgt feSinfr&siving §c0MASP2
15Furthernore, although a granular resin material 6 is used in the previous

enbodi ment , uhderdoSs adefRLPOSE] Bloest etl§ @oward itRperiphéraBreion) EinisNthegiriulaal s,
such as a coarsely powdered resin (a powder-like resin material having a

required dl&kh%hyﬁmﬁ&iﬂ&)&ﬂéﬂdﬁmﬂaﬁﬂ%aQ&ﬁﬁhﬂ&HMmﬂpmdered resin (a resin
material in the formof fine powder [ 0049] 20Furthernore, in the previous

enbodi ment , [dole) s possible to use, for exanple, a silicon resin or epoxy
resin as the resin material. In the previous enbodinent, it is also

possi bl e to use wapiAlRakioREs Rhahesl MeBidRl 'g?&ln'ﬁl’ar sdfNs a5 1R resﬁ@f&a%gnt
resin materlal asemtransparent resin nateri al Oofr aresin materi a

cont ai ni ng ?ecﬁmgﬂﬁg SEBMupAing bRY ASCED LnSHR %EL@BQ €an 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 semitransparcnt resin material, or a resin material
containing a phosphorescent or fluorescent substance.

25  [0050]
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25 [0050] 28 Furthernore, in the resin-flat-|loaded plate 25, a lid
menber may be provided on the upper side of the resin-receiving plate 21 so
that the plate-top opening 39 (resin-receiving section 22) can be covered
with the lid. 5 EXPLANATI ON OF NUVERALS [0051] 1 ...Metal Mdld for

Conpr essi on- Ml ding Electronic Parts (Mol d Assenbly) 2 ...Fixed Upper Die 3

...Mvable Lower Die 10 4 ... Substrate-Setting Section 5 ...Lower-Di e
Cavity 6 ...Ganular Resin Material (G afpular Resin) 7 ...Electronic Parts
8 ...Substrate 15 9 ...Inloader 9a ...Plate-Attaching Section

Furthermore, in the resin-flat-loaded plate 25, a lid member may be provided on the
upper side of the resin-receiving plate 21 so that the plate-top opening 39 (resin-receiving

section 22) can be covered with the lid.

5 EXPLANATION OF NUMERALS

[0051]
1 ...Metal Mold for Compression-Molding Electronic Parts (Mold Assembly)
2 ...Fixed Upper Die
3 ...Movable Lower Die

10 4 ...Substrate-Sefting Section
5...Lower-Die Cavity
6 ...Granular Resin Material (Granular Resin)
7 ...Electronic Parts
8 ...Substrate

15 9...Inloader
9a ...Plate-Attaching Section
Ob ...Substrate-Placing Section
10 ...Cavity Opening
11 ...Mole Release Film

20 12 .. Resin-Molded Body
21 ...Resin-Receiving Plate
2la ...Resin-Supplying Plate
22 .. .Resin-Receiving Section
23 ...Plate-Bottom Opening

25 24 ...Plate Periphery Section
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9b

...Substrate-Placing Section 10 ... Cavity Opening 11 ... Ml e Rel ease

Film20 12 ... Resin-Mlded Body 21 ... Resin-Receiving Plate 2la

. Resi n-Supplying Plate 22 ... Resin-Receiving Section 23

.. Pl ate-Bottom Opening 25 24 ...Plate Periphery Section 29 25
..Resin-Flat-Loaded Plate 31 ... Resin-Material D stribution Means 3la
. Feeder-Side D stribution Means 31b ... Receiver-Side D stribution Means 5

32

... Resin-Material Loading Means 33 .29 Feeder - Si de Measurenent Means 34

. Hopper

25 ...Resin-Flat-Loaded Plate
31 ...Resin-Material Distribution Means
31a ...Feeder-Side Distribution Means
31b ...Receiver-Side Distribution Means
5 32...Resin-Material Loading Means
33 ...Feeder-Side Measurement Means
34 .. Hopper
35 ...Linear Oscillation Feeder
36 ...Plate-Side Measurement Means
10 37 ...Opening Section
38 ...Cavity-Bottom Member
39 ...Plate-Top Opening
40 ...Plate-Placing Section
41 ...Required Thickness (Distance)

15 42 .. Horizontally-Moving Flattening Mechanism
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35 ...Linear Gscillation Feeder 36 ...Plate-Si de Measurenment Means 10 37

.Cpening Section 38.. ,Cavity-Bottom Menber 39 ...Plate-Top Openi ng 40

. Pl ate-Placing Section 41 ...Required Jhlckness (D stance) 15 42

. Hori zontal I y- Movi ng Flattenlng Nbchanlsn1 30 CLAIMS 1. A et hod for
conpre55|on mol ding el ectronic parts including steps of supplying a
requi red anmount of granular resin material or powdered resin material into
a die 5 cavity covered with a nold reteapggfilmand then inmmersing the
electronic parts in a resin held in the aforenentioned cavity so as to
perform in the aforenentioned cavity, conpression-nolding of the
electronic parts in a resin-nolded body having a shape corresponding to a
shape of the cavity, the nethod being characterlzed by |ncl%d ng foll ow ng
processes: 10prepar Png&hidedh CQ%{W?PW@%‘F% s angp% Y \*ﬁl%&éﬁ%.
section by covering a

supplying a required amount of granular resin material or powdered resin material into a die

5 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, in the aforementioned cavity,
compression-molding of the electronic parts in a resin-molded body having a shape
corresponding to a shape of the cavity, the method being characterized by including
following processes:

10 preparing a resin-supplying plate having a resin-receiving section by covering a
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 granular resin material or powdered resin material
into the resin-receiving section of the resin-supplying plate;

15 preparing a resin-flat-loaded plate in which the granular resin material or the
powdered resin material in the resin-receiving 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;

20 covering a surface of the cavity with the mold release film; and

supplying the granular resin material or the powdered resin material from the
resin-receiving section into the die cavity i the process of covering the surface of the cavity

with the mold release film.

25 2. The method for compression-molding electronic parts according to claim 1,



bottom side of a resin-receiving plate having an openi ng section
corresponding to the die cavity with a nold release film supplying a
requi red amount of granular resin naterggl or powdered resin material into
the resin-receiving section of the resin-supplying plate; 15preparing a
resin-flat-loaded plate in which the granular resin material or the
powdered resin material in the resin-receiving sectionis forned into a
flat |ayer i js i " . pl.aci : | - A ded
Pl at e on h e ha Of RaPRing oo BB e L e P e
a positio t.he. dies,cavit ith the npld,rel ease film.in between:.
Soeover i naed liFafu F Bt iy iR it RefPel e St iy iy R o =
supplying th ranul ar resin material or the powdered resin material_ from
the resi n-ffﬂé@éf?wqﬁ’algsae@ﬁ%w thiskecss el eéﬁ@é@ﬁe?v RO YR U5t s PRIy ng 814 i ng
the surface of the cavity with the nold release film 31 characterized in
that the picBeSgligetiqy @fpg(rdlfﬂstlan,r‘éblilm sgpraying dagdeagupbdemonnt whi

granular resin material or the powdered resin material in the

r esi n- riec eranufny rseg maderial ©r fpowmdectdi letio matbdidtinfoajie redi@vecayigg sevtiboofthe

t hi ckness includes a process of noving the resin-supplying plate in an
X-directi egi®Eupftyhgd Slalel QMas tWibrheths YRRk RGin S efi 8 G tHcbwAIRRANLsiR tnatceial N
material 5 granular resin material or powdered resin naterial into the

resi N eceh ieRehiSRELLAN Blridlfiol otk ayRERRINE DhiRlA figdQs s o formthe
granular resin material” or the powdered restn nmaterial 1n the
resin-receiving section into a flat |layer having a uniformthickness.

3. The method for conpression-nolding electronic parts according to claim
1, 10 characterized_jn that %ﬁe process of preparing the resin-flat-|oaded
plate in which3the dPamathad fossompraspianingldiag elorBone REBY 8eFordsg fo falerdi al

in the resin-receiving section is formed into a flat |ayer having a uniform
t hi cknidss chatadteriisd imthet e @swess ofgsenarinathergsiniflat-loadédplstepp whichghppaneaso as
to formthe resin material the granular resin material or the powdered

resi n mat egsirahmaienal drethe @swiereé eaiiry mageria bt the fesimfedeifink| sattidnads ornivintog: a

uni form thi ckness. 15 4. A nold system for conpression-nol ding

el ect roni gapRkEShdvived b HinlF8im iBBIcdd idMIMs hQro&IBE 885N ME deNgsBipBatd Oni C
parts, the netal mold having an upper die and a |ower die facing the upper

parts. the an upper a Tover di€ Tacing
ower ai o % S B8 7 A0R! SRPIRRPRT B BHRVARKGhY pRfRE oD By biFterd il

rel ease filmfor . .. o . . .
mafrialin the resin-receiving section into a flat layer having a uniform thickness.

15
4. 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
20 covering an 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-material a
granular resin material or a powdered 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

25 covering a lower side of the resin-receiving plate to make the opening section function as a



5! =

AR R,

20 covering an inner surface of the cavity of the lower die; a
cavity-bottom nenber for pressing the resin in the cavity of the | ower die;
and an inl oader for supplying a-resin erial a granular resin material or
a powdered resin material and a substrate with electronic parts nounted
thereon into the netal nold, characterized by conprising: a resin-receiving
pl ate being attached to the inloader and having an openi ng section; a nold
rel ease f 'ré:s%-ﬁe%iv%g sgé%l‘é%[ %rﬂpa GG 8 EGRkioh A& ah ER): Qu;,ﬁp?%ﬁg‘é'gf%uﬁk fls 1O
make the opening s€ction’function as a resin-receivin ection; and a
resin-material  distribyution means for supplying a .granular resin materjal

or 8 powdHIH G5 PrPcET TS REGTIEhENY AL FRPAEe VTR goListt ORI BOK ¢ he
nold release fil mcovering the inner surface of the cavity for

conpr essi 6#casBIIdMTgverE hhémepFerface|od shgecavity fercevenressigntn@dingiad thg geldof

the resin-receiving plate are the sanme. 5 5. The nold system for

conpr essi otleavplfiitth rgveringthe lomiecsipant the asooredeinggtptatchritle shmechar act eri zed in
that the resin-material distribution neans for supplying a granular resin
materiag or a powdered resin material into the resin-receiving section
includes a resin-material supply means for supplying a granular resin

material or a gowdergd heai n . Bl ?%ﬁkséi&%—&o&%‘i‘% %ge%{rﬁﬁi& 's}’{ic@ dRECHd on,

a resin-material neasurenent’ neans nmeasuri n anou t he granul ar

0
resin material t he. powder resin terjal, to be supplied into th
Foat n- r ool et MR s B8P TR S R el Y 1BELY S fer
flattening the ?ra ular resin material .qor, the powlered resin,naterkf
suppl i ed et RE i%-& BE¥AGrAgesRanpigHal i tan EesHpegeiaipg: st includes a
conpr ession-nol ding el ectronic parts according to claim5, characterized in
that the resgi-maigsitlesupaly fricans &niswgrlyogns granuber reyin zeaiersdl |of-arpowagyed resin
flattening nechanismfor noving the resin-receiving plate in an X-direction
or Y- dilr eetditeial info Heeedimbebebygt @ntibnra resnmiaaiil oreasobdemgnedne birosdsorigar t s
according to 20 claim4, characterized in that the nold release filmis

prepared e Ridint 0P8k YrsitbldrirBdn that@RY oS theigdwakbredRbdn hkRRS & bd Supplied Mo
pi eces of a required lI'ength.
the resin-receiving section, and a resin-material flattening means for flattening the granular

resin material or the powdered resin material supplied in the resin-receiving section.

15 6. The mold system for compression-molding electronic parts according to
claim 5, 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.

7. The mold system for compression-molding electronic parts according to
20 claim 4, 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.



