DESCRI PTI ON  Met hod of Conpression Mol ding for Electronic Part and Apparatus
Therefor 5 TECHNI CAL FI ELD The present invention relates to a nethod of
conpression nolding for an electronic part such as an IC (Integrated
Circuit) and an apparatus enployed therefor. BACKGROUND ART In general, an
el ectronic part 83 nmounted on a substrate 82 is conpression- 10 nolded with
a nold assenbly 81 and granular resin 84 in the follow ng manner: First,
nol d assenbly 81 having an upper nold section 85 and a | ower nold section 86
for conpression-nolding the electronic part is prepared. A cavity 87 is
provi ded on | ower nold section 86. ity 87 is covered with a nold
release film88. Then, granul ar r@g9§§§%ﬁﬁﬁﬂfed into cavity 87. Thereafter
granular resin 84 is 15 heated. Thus, granular resin 84 nelts. Then, upper
nol d section 85 and | ower nold section 86 are closed. Thus, electronic part
83 nounted on Mighet oATempreskion diglpiag forElettheni¢Rirt emDAppshtas Dheefor ty 87.
Consequently, electronic part 83 is sealed with a resin- nolded body
corresponding to the shape of cavity 87, Thus, the conpression nolding is

conpl ted.§§Q¥§%{2ﬂgj@éggenentioned conpr essi on-nol di ng nmethod, a feeding
-mechani sm _ F d for feeding granular resin 84 into cavity 87.
Feedi ng mechani mgl%sérﬂ%\ﬂéﬂﬁél refut&H Al BEhIP of @nBRAWA héldngTor & Further,

f eedi ng nechani sm 389 i ncludes a through- hole 91 having preéscri bed anmount of
“granul ar r ekcmo@dpart suchss an fl€ ébhitepyates: Chranit sand8@ dpparhiussmpiloyse thezefoi.nt o t he

space between I ection 85 and | ower nold section 86. 25 Then
shutter 90 <35§§§ﬁﬂ§9ﬁ39§anisnlsg is opened. Thus, granular resin 84 falls
oL, v\ 1 N Py PO cHPRRSRR T S o
SOLVED BY TidEdddNWENT ol dseerhible 8afand grmolat coamaB4cianiy @Hswing manndt:ng, part 92
of granular resin 84 may _
First, mold assembly 81 having an upper mold section 85 and a lower mold
section 86 for compression-molding the electronic part is prepared. A cavity 87 is
provided on lower mold section 86. Then, cavity 87 is covered with a mold release
“film 88. Then, granular resin 84 is fed into cavity 87. Thereafter granular resin 84 is
15 heated. Thus, granular resin 84 melts. Then, upper mold section 85 and lower mold
section 86 are closed. Thus, electronic part 83 mounted on substrate 82 is dipped in
the melting resin in cavity 87. Consequently, electronic part 83 is sealed with a resin-
molded body corresponding to the shape of cavity 87. Thus, the compression molding
is completed.
20 In the aforementioned compression-molding method, a feeding mechanism 89 is
employed for feeding granular resin 84 into cavity 87. Feeding mechanism 89 includes
a shutter 90, as shown in Fig. 7. Further, feeding mechanism 89 includes a through-
hole 91 having prescribed amount of granular resin 84. In use, feeding mechanism 89
is first inserted into the space between upper mold section 85 and lower mold section 86.
25 Then, shutter 90 of feeding mechanism 89 is opened. Thus, granular resin 84 falls into
cavity 87 from through-hole 91
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remain in through-hole 91 of feeding nmechanism 89 when granular resin 84 is
dropped into cavity 87 fromthrough-hole 91 by opening shutter 90 of
feedi ng nechanism 89. 5 Thus, insufficiency is easily caused in the anpount
of the resin fed into cavity 87. Therefore, such a problemarises that the
reliability of the ambunt of the resin fed into cavity 87 is inferior. This
probl em al so ari ses when another resin material such as powdery resin,
powdered resin or liquid resin is enployed in place of  the granular resin.
An object of the present invention is to provide a nethod of conpression 10
nmol ding for_an_el ectronic part inggoved inreliability of the anbunt of a
resi n mat er PROBLEMS TR BE 3OLNER B THINVI NG THE PROBLEMS I n the
met hod of conpressjon | di..n or_an el ectronic t.accardi ng.to the

pr esent inventioﬁvhgaﬁggﬁmggg%n%vnI?%%VU%?%ﬁgap¥g§%Pfﬁﬁp AP B3P Navi ng a
cavity is ldma @RR0AEh-hdBEN . of FechindtechBibk M BOREheA Jrafildt r&k OATEREGIJe@N Space
havi ng an opening corresponding to the cavity is prepared. A resin materi al

is fed intointheawty$ dromathcorgheitde P bby sperieg shattanP@of tebding methanism 89. pl aced on

the plate tq,cover _the resin acc dati on space. . enent .of__the resin
naterigl is?EWbBFE§§@8q693¥ ¥ capry In €@€5§8t?£$ﬁﬁﬁ N%&BE?H@”Wﬁg-nnld rel ease

Film towardyferpl b, gl%%feﬁfa'z{rhs% thtclpf?l{: ;ﬂ/!el?a%zﬁi& 5t 10 ahBURY ST8He reliAely intdre Pl ate

is nmoved to a posi'tion above the cav € pressure state 1nthe resin
accommodat i oavity[Bddeinfesiop0 Thiapasbitnt Hied atises whak ahythéSresionen@thl wichhst he nol d
release film At this tinme, the resin material falls into the cavity covered
with the noPewdergresiis @owremd fesoner lipid resinns eroploneroidlaldace vf gisagrenulmmesHr

- DESCRI PTI ON OF THEO 2 W 25 Fi.q. tl S 2. per ect | vg 0Xiéew rscS:Shenmati cally
showi ng a pl at e PBICREYMBALETHA™PEYl K B REMTEET oL ohePHBET conpr essi on
ol di ng f or nRMiR) REbA RLFoREPirt BEFTBUH AT hDilitFS AR lagolinBHith RsiTRGERGAL SM
feeding the resin material, showng a state of feeding the resin materi al
to the pl at éed int® d6agity.2 i s a sectional view schematically showing the plate

esin mater MEARSTOR SoMYINE e s By e @ e plate Tnto whieh the
In the method of compression molding for an electronic part according to the

present invention, a mold assembly including a lower mold section having a cavity is

15 preparéd. Then, a plate including a resin accommodation space having an opening
corresponding to the cavity is prepared. A resin-material is fed into the resin
accommodation space. A mold release film is placed on the plate to cover the resin
accommodation space. Movement of the resin material is suppressed by the mold
release film by sucking the mold release film toward the plate. Thereafter the plate is

20 reversed. Then, the plate is moved to a position above the cavity. The pressure state
in the resin accommodation space is so changed that the cavity is covered with the mold
release film. At this time, the resin material falls into the cavity covered with the mold
release film from the resin accommodation space.
BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1 is a'perspective view schematically showing a plate for accommodating
resin employed in a method of compression molding for an electronic part according to
Example 1 and a mechanism feeding the resin material, showing a state of feeding the

resin material to the plate.



with a nold release film Fig. 3 is a sectional view schematically show ng
the plate according to Exanple 5 1, showing a state where the plate covered
with the nold release filmshown in Fig. 2 is reversed. Fig. 4is a
sectional view schematically showing a nold assenbly according to Exanple
1, showing a state where the plate shown in Fig. 3 is transferred to the
nold assenbly. 10 Fig. 5 is a sectional view schematically show ng the nold
assenbly according to Exanple 1, showing a state imediately after the
resin material falls into the cavity from a through-hole of the plate. Fig.

6 is a sectional, view schematjcally show ng the nold assenbl¥ according to
Exanpl e 1, showf8gZ# sieghenawNierschmaatipglly shovdagiheplate agqopdingto bxamply. 7 is a
| ongi t udi nal cti.onal, wi i W S npl oyed
n'a convent oAGE fafe sHieE - GHATRI e N g I Bp BB B ers T OHr .
8 shows a sfifitaandlanEledsatighy before a nold release filmis held by a franme in
a method of conpression nolding for an electronic part according to Exanple
2. Fig. 9 showsFig 8t sectipmadstieat shematidally skowieg the plate ecdoading 0 Exdmpleluced
into resin 20 acco dation state of a plate.in the. nmethod. af. conpression
ol di g f or: SECEEE RS TIER B’arpéat%%vc?redf ¥gh s B4 F@Se%.lmrﬁf\wn ig1olis a
state mhergaggegpening of the plate is closed with the nold release film
held by the frame in the method of conpression nmolding for an el ectronic

“part accordi ng Fiy Eiaapdctioral viddv fchgmatichllg Biiwsing a icdd essefbiyactdrdingeb d r el ease
filmheld by the frame is in close contact with granular resin in the

met hod of _%ﬁ@pléésslmwma@ﬁawg‘vhm theplatesbewn il Higphistirangiersd tn thg mAd Exanpl e
2. Fig. 12 _sho a state where the plate covered with the nold release film
by -3 adsS%ﬁPl h is set on an . inloader in the nethod of conpression

mol diygg for an giesetis PBlGionNINdw RhERAEANG sh&wiks MIthE1d Assembly according to
Example 1, showing a state immediately after the resin material falls into the cavity from
a through-hole of the plate.
Fig. 6 1s a sectional view schematically showing the mold assembly according to
Example 1, showing a state where the mold assembly is closed.
15 Fig. 7 is a longitudinal sectional view schematically showing a mold assembly
employed in a conventional method of compression molding for an electronic part.
Fig. 8 shows a state immediately before a mold release ﬁlrﬁ is held by a frame in
a method of compression molding for an electronic part according to Example 2.
| Fig. 9 shows a state immediately after a resin material is introduced into a resin
20 accommodation state of a plate in the method of compression molding for an electronic
part according to Example 2.
Fig. .10 shows a state where an opening of the plate is closed with the mold
release film held by the frame in the method of compression molding for an electronic
part according to Example 2.
25 Fig. 11 shows a state where the mold release film held by the frame is in close
contact with granular resin in the method of compression molding for an electronic part
according to Example 2.

Fig. 12 shows a state where the plate covered with the mold release film by
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Fig. 13 shows a state where the plate nounted on the inloader is placed on a
| ower nold section in a state where the nold release filmis interposed in a
state where 5 the nold assenbly is opened in the nethod of conpression

nol ding for an electronic part for an electronic part according to Exanple
2. Fig. 14 shows a state imedi ately after the resin material is fed to a
cavity of the Ilower nold section fromthe resin accomodati on space of the
plate in the method of conpression nolding for an electronic part for an

el ectronic part according to Exanple 10 2. Fig. 15 shows a state of

vibrating th l.at e er the resi rial is f to the. | r | d

et on fr oft PRSIt of fr I BaRER BB SushspbBise B I iy pB ERGrORe

el ectroni ¢ pat hecbRiingd Bla@fpid oni ¢ part according to Exanple 2. Fig. 16 shows
a state where the nold assenbly is closed in the nmethod of 15 conpression

mol di ng for an eFigctd smives goaate where theiplatembumiad on pritloaderos plaesgl eroa Exanpl e

2. Fig. 17 i I (i hemat i cal | how . heat | hani
el oyed 1 1P PREIEHDR g ST B MALD e B s THETRASHLTFOT A& M eoct r oni ¢
part agcor d'tH%Qﬁélﬁ.a@ambgrqgggééﬁ&m the afbt dggofoc#)%p?&(gf\e'ﬁ n?olélhgtfﬁro 4 fdcfrofic

preheating nmechanismi In a net conpressi o Ing 1or an

el ectroni c pat forfadreleafrogic et la0dtirding &s Exaaplerdi ng to Exanple 3. Fig. 19
shows a state where a prelimnarily heated resin material is set in a frame
on a nol d rel eas8ig 14 shaws & fiate pmmadiatelyt aftes s resis impteripbisded &p 4 eavitaref the

EOGAEURIC T e AR RN RO T
the nold r elcsﬁﬁl%siié,d Mbldthgt BeaBEORMI Ofart RFRA @RS mft%&ﬁdﬁlg ko BRaBpIEC rONi C
part for an electronic part according to Exanple 3. -4 Fig. 21 shows a nold
assentllly emal oyed in a nethod of conpression nmolding for an electronic part
according to anothf r15 %fl(c?\{rrsp zli gc'ate of vibrating the plate after the resin material is fed to the
lower mold section from the plate in the method of compression molding for an
electronic part for an electronic part according to Example 2.
Fig. 16 shows a state where the mold assembly is closed in the method of
15 compression molding for an electronic part for an electronic part according to Example
2.
Fig. 17 is a plan view schematically showing a preheating mechanism employed
for illustrating a method of compression molding for an electronic part according to an
embodiment.
20 Fig. 18 shows a state where a preheating mechanism is used in a method of
compression molding for an electronic part for an electronic part according to Example
3.
Fig. 19 shows a state where a preliminarily heated resin material is set in a frame
on a mold release film in the method of compression molding for an electronic part for
25 an electronic part according to Example 3.
Fig. 20 shows a state where a resin material having a uniform thickness remains

on the mold release film in the method of compression molding for an electronic part for

an electronic part according to Example 3.



Fig. 22 is a sectional view showing a nold assenbly enpl oyed i n anot her
conventional nethod of conpression nolding for an electronic part, show ng a
state 5 imediately after a resin material is fed to a cavity. Fig. 23 is a
sectional view schematically showi ng a nol di ng nechanism according to
Exanpl e 4, showing a state imedi ately before a recess is formed on a nold
release film Fig. 24 is a sectional view schematically show ng the nol di ng
mechani sm 10 according to Exanple 4, showing a state where the recess is
formed on the nold release film Fig. 25 is a sectional view schematically

howi th | di.. hani di t o .Ex 4, show tat
e at el y aft ef 8 PSR aSE0 S FOPHERBAEHE & TNE PLIGHSESRTRIOES Fi g, 26
is a secti Ofb?lan\éie‘éﬁvoﬁgPm&jof@&#%yo %%%gaﬁplggchani smintroducing a resin

material in a conpression no g appar at us r an electronic part according

to Exanple 4. FFig. 226 a ssctéonabdtw Ghawinkgiaawold absswbly eaplbyedsihanbthgr a mechani sm
flattening the resin material by vibration in the conpression nol ding
appar at us f e¢nvantiasabmetheh o€ cqrapressiameldingrfar ayeledriapist, shawingiagtates is a

sectional view cF:ﬁgfggti call yrﬂ%hovlvi. Eoots Jlattening the resin material by
pressi fg i n"THEVEEHGTESSTBT P ﬁ&gg P&F&Hs for an electronic part

according to Exappl €3 4 a fekonalHewioNEnAicalPiRwi Hiofi®) MebRhi@e an i nl oader
adsorbs the nold release 25 filmhaving the flattened granular resin in the

recess in t heocdinpteeBsingre #oshdiving a sitp amalediatelyobefane aakeesst isdnimredoar 4
according to Exanple.4. Fig. 30 shows a state inmmediately after the inloader
adsor bs t he™f #l5ags @8se film having the flattened granular resin in the

recess in the co o) ing - r i c part

according to Exag%r‘ ??_ 2 %fg&agklgghsglﬁénaéﬁgﬁ}g%@wmﬁéghg Htlcﬁ@ng hﬁggﬁgﬁ is arranged

on a pasi ti ascoadioy & Bx4@lé 4yshowing a state where the recess is formed on the mold release :
film.

Fig. 25 is a sectional view schematically showing the molding mechanism
according to Example 4, showing a state immediately after the recess is formed on the
mold release film.

15 Fig. 26 is a sectional view schematically showing a mechanism introducing a
resin material in a compression molding apparatus for an electronic part according to
Example 4.

Fig. 27 is a sectional view schematically showing a mechanism flattening the
resin material by vibration in the compression molding apparatus for an electronic part

20 according to Example 4.

Fig. 28 is a sectional view schematically showing Roots flattening the resin
material by pressing in the compression molding apparatus for an electronic part
according to Example 4.

Fig. 29 shows a state immediately before an inloader adsorbs the mold release

25 film having the flattened granular resin in the recess in the compression molding
apparatus for an electronic part according to Example 4. |

Fig. 30 shows a state immediately after the inloader adsorbs the mold release

film having the flattened granular resin in the recess in the compression molding
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in the conpression nolding apparatus for an electronic part according to
Exanple 4. Fig. 32 shows a state where the recess of the nold release film
adsorbed to the 5 inloader is inserted into the cavity in the conpression
nol di ng apparatus for an electronic part according to Exanple 4, Fig. 33
shows a state where a nold assenbly according to Exanple 4 is opened. Fig.
34 shows a state where the nold assenbly according to Exanple 4 is cl osed.
Fig. 35 shows a state where an inloader is arranged on a position above a
cavity 10 in a conpression nolding apparatus for an el ectronic part
according to Exanple 5. Fig. 36 shows a state where a recess of a nold

rel ease fil#APaGEHIpRen electionic Parhacsatiing tosExamnde fed into the cavity in the

compr esston ol po; ARRALALS. LRteelfle nh 6! AP RESELALDG, 1 QuReam! e

5. Fig. 37 shows ere an in 1S a posI dbove a

cavity 15 inﬁh@ccﬁﬂ;ﬁf@isﬁﬁﬁh@lﬂin@ﬁggir@ﬂlsmf @lédﬂx%nfc%art%c&*dﬁ@tb@kiaﬁ?w.t
according to Exanple 6. Fig. shows a state where a recess of a nold
rel ease fil m adsBgb¥ishowstarsgate mheredbe récsss ofshe motdl release filieadserbed o the t he

conpressi on. nol.di.ng apparatus for .an electronic part according to Exanple
6. Fig> 39 B PERERG 0 6+ a8 Bastarmigesson s R eREEREA TSR n
conpr essi Onelg@c%nﬁ%ﬁ 'wowo%ﬁ%\%gg an electronic part according to

40 s

Exanmple 7, Fig. oWws a state ere an introduction nechani smintroduces

a resin materiaFig 33 shoawvstautate @heheod Riohf asseribllpbcording tteELanilé & $soppnedol di ng
apparatus for an_ electronic part according to Exanple 7. Fiq. 41 shows a
flattened resin H&t3érshaws patagwhengtbegieldessembly agqpsdipg se Example Has clpspd.

] i | di. f : .oni di le 7.
Fro, a2 shows a Leat o RRratstae aisr B BlBSe Pirfullioh 2ot b by T ol ease
film 1bavi ng AchRBaonthaRg abpfais ol dhciBhRA8A dbddinday EimpR 9 ecess in

t he conpression di ng apparatus for an electronic part according to
Exanpl e 7. -6 Fi big. 38 skkivwesstatestirrea woesseoftaheolid mélese fitm adsobdistotthe nol d
rel ease filmhaving the  planar shape in the conpression nol di ng apparat us
for an el ect p@lswplfte% 'ﬁhaiCﬁ‘gt}tlathe compression molding apparatus-for an

electronic part according to Example 5.
Fig. 37 shows a sate where an inloader is arranged on a position above a cavity
15 in a compression molding apparatus for an electronic part according to Example 6.

Fig. 38 shows a state where a recess of a mold release film adsorbed to the
iﬁloader is inserted into the cavity in the compression molding apparatus for an
elecfronic part according to Example 6.

Fig. 39 shows a procedure of assembling a feeding mechanism in a compression

20 molding apparatus for an electronic part according to Example 7.

Fig. 40 shows a state where an introduction mechanism introduces a resin
material into a through-hole of a plate in the compression molding apparatus for an
electronic part according to Example 7.

Fig. 41 shows a flattened resin material in the through-hole of the plate in the

25 compression molding apparatus for an electronic part according to Example 7.

Fig. 42 shows a state immediately before an inloader adsorbs a mold release film

having a planar shape, i.e., a mold release film having no recess in the compression

molding apparatus for an electronic part according to Example 7.
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Example 7. Fig. 44 shows a state where the inloader noves the nold rel ease
filmhaving the 5 planar shape while holding the sanme by adsorption in the
conpression nolding apparatus for an electronic part according to Exanple
7. Fig. 45 shows a state where the inloader is arranged on a position above
the cavity in the conpression nolding apparatus for an electronic part
according to Exanple 7. 10 Fig. 46 shows a state where the nold rel ease
filmhaving the planar shape adsorbed by the inloader is inserted into the
cavity in the conpression nolding apparatus for an electronic part

accor ding 10 EXGPLR o Fl Gy Al WIS A S IHRIN AN Sia @I BBl BRC1 O

mechani sm f eeds e‘resin terta he cavity in & convanty onal
conpr essi orspwﬂalr ehiape irihB 3bAptéSsidomoRihg dppafin@ciof e blecthaié parDE&GRhﬂ? tON OF THE
REFERENCE SIGNS 1 nol d assenbly, 2 upper nold section, 3 |ower d section,

4 substratéEm@mﬂebortlon 5 cavity, 6 granular resin, 7 electronlc part, 8
Speni ng, 11 ol dBeTous £ hBe s iRbisf TBOT Akt MoBelhs H Hhstig é‘ "
acco datl I

mTy %ﬁ?%‘b@gvf@lég&]%ﬁ@ dsanthy RRbE JESE he%h@&é’sﬁﬁon%ﬁal&lh@m m 3 5

feedi ng mechani s ery mechani s receiving nec

i ntroduct i ospparetseot mle@ﬁ)nfoq&ﬁ@l’ccdﬁﬂﬁ@utrolmnﬂmmanl sm 34 hopper, 35 linear
vi bration feeder, 36 plate nmeasuring nechanism 1001 nold assenbly

(apparatus), 10088 Hpwowisistrte Bhere dhe inlader s amangading g@ettqndbovqém 25
s oy G s B uBePRY e PRaDIRSt BNl PR BT

granul ar re$_| n, 1011 resin conpact, 1012 m)l d rel ease film 1013 inl oader
(feeding n'echani sm, 1014 noving nechanism 1015 rod, 1016 air cylinder,
1017 ABvi ng mechBigi 4nshow? alstit@ whent,thel 0ol wlaasefini beng the plnarfshapee, 1021a

e e O 0L SLRYEL THATR: BRLY 2Tk 022 lloh TG B, 2
for an electronic part according to Example 7.
Fig. 47 shows a state immediately after a feeding mechanism feeds the resin
material into the cavity in the conventional compression molding apparatus for an
15 electronic part.
DESCRIPTION OF THE REFERENCE SIGNS
1 mold assembly, 2 upper mold section, 3 lower mold section, 4 substrate
set portion, 5 cavity, 6 granular resin, 7 electronic part, 8 substrate, 9 inloader,
9a stop portion, 9b substrate receiving portion, 10 opening, 11 mold release film,
20 12 resin compact, 21 plate, 22 resin accommodation space, 23 opening, 24
peripheral portion, 25 plate, 31 feeding mechanism, 31a delivery mechanism, 31b
receiving mechanism, 32 introduction mechanism, 33 feeder measuring mechanism,
34 hopper, 35 linear vibration feeder, 36 plate measuring mechanism, 1001 mold
assembly (apparatus), 1002 upper mold section, 1003 lower mold section, 1004
25  electronic part, 1005 substrate, 1006 substrate set portion, 1007 opening, 1008
cavity, 1009 pressing member (cavity bottom surface member), 1010 granular resin,
1011 resin compact, 1012 mold release film, 1013 inloader (feeding mechanism),

1014 moving mechanism, 1015rod, 1016 air cylinder, 1017 moving mechanism,
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att achabl e/ det achabl e base, 1027 substrate receiving portion, 1028 set
portion, 1029 base portion, 1031 plate, 1032 resin accommodati on space,
1033 opening, 5 1034 peripheral portion, 1041 feedi ng mechanism 1042
measuring/introducing portion, 1043 plate receiving portion, 1050
conpression nol ding apparatus for electronic part, 1051 preheating
mechani sm 1052 granul ar resin, 1053 heating portion, 1054 frane, 1055 nold
rel ease film 1056 heated surface (set surface), 1057 |lid nenber, 1058
heati ng mechani sm 1059 i nl oader, 2001 conpression 10 nol di ng apparatus for

el ectronic rt, 20 i nl oader, upper | d section 004 r nmold
section, 20 ®8efloéct i r iyj}p er, Zéggﬁgﬁ‘g‘g’t r&@,a UPBEF AP rL@I\qﬁ 2008
substrate SgfyP@bink 3Brtica00902PEM-RYdi Lavipby stopPdl 1984 gRaEUnace
menber, 2012 resin%?gnﬁébt, 2013 nnlﬁ%re ease fiFﬁ?92014 recegz, 2015
recessed fi htmach@f)d/Bethttabledasd rli@37 nubiseas receiging pbmion20202§ e dortgnrechani sm

(base), 15.2022 nol di ng nechani sm(]j 2023 introductjon mechanism 2024 die,
2025 punch, 10250bese paigigass, 1@ptatkp| 4P Hf ciraeeRBogking spacss sal7 PR 8ner, 2031

body, 2032 . 20 1LQn. ol di [ at el ectronic
part, Soaz 1DRERRAT Shfon R ITRERESRRUERA, 1hIOnBRABR O BR® °00ls
| ower sur f ag@stion204043! (Y8 Feceiiid ior 0510 30einipr&siah esbidibg dhpgatapfoar at us for
el ectronic part, 2052 20 inloader, 2053 through-hole, 2054 bodg, 2055

2

pressi ng/ f | glecteeriiqpartre cHhipseheatimBechanisey  d0b2 grasulapoBin, f 103 héatingr e, 2058
pressing/flattenin er, 9 | asti ¢, nme ,, 2060 resin release |ayer,
2061 conpr eSSTHER rrg(i)gﬁe ﬁr’{b.e7ap]p29g?é‘i‘(d§r$?ﬁse%g{l7eﬁgc§rhe&t él’"ff?cez(é%fu’ff%c@zi ng
mechani sm ( i : Fl ]l m LWL WY frame,
2066 t hr ougﬁgﬁgmfn&gg%’i BPZ@@*%%%@?%‘@%‘% el o 25%%"5?:%@2069

openi ri@, 207%dblding appacatad fop elettreric paf 712002l inbohddrdi REOPEice mof septien,val .  BEST
MODES FOR CARRYI NG OUT THE | NVENTI ON Conpressi on nmol di ng net hods for .

el ectroni ¢ papPt owse mwidisesion.o KPS sdacirepicPant 200 sybsiaient 2000 sinwlanregingd

appat 21U L BYAH LIS, AT R TIBLSp s €501 on

member, 2012 resin compact, 2013 mold release film, 2014 recess, 2015
recessed film, 2016 flattened resin receiving film, 2021 feeding mechanism (base),

15 2022 molding mechanism, 2023 introduction mechanism, 2024 die, 2025 punch,
2026 recess, 2027 molding surface, 2028 presser/flattener, 2031 body, 2032
lower surface, 2041 compression molding apparatus for electronic part, 2042
inloader, 2043 through-hole, 2044 body, 2045 lid member, 2046 lower surface,
2047 lower surface, 2051 resin-sealed molding apparatus for electronic part, 2052

20 inloader, 2053 through-hole, 2054 body, 2055 pressing/ﬂattenihg mechanism,
2056 lower surface, 2057 film fixture, 2058 pressing/flatteming member, 2059
elastic member, 2060 resin release layer, 2061 compression molding.apparatus for
electronic part, 2062 feeding mechanism (base), 2063 inloader, 2064 film receiving
member, 2065 frame, 2066 through-hole, 2067 plate, 2068 resin accommodation

25 space, 2069 opening, 2070 peripheral portion, 2071 film-holding plate, S interval.
BEST MODES FOR CARRYING OUT THE INVENTION

Compression molding methods for electronic parts according to embodiments of

the present invention and apparatuses employed therefor are now described.
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the present invention and an apparatus enpl oyed therefor are now descri bed
wth reference to the drawings. 5 (As to Apparatus including Mld Assenbly
for Conpression-Mlding Electronic P art) First, an apparatus including a
nol d assenbly enployed in the method of conpression nolding for an

el ectronic part according to the present invention is described. 10 As
shown in Figs. 4 to 6, a nold assenbly | includes a fixed upper nold section
2 and a novable | ower nold section 3 opposed to upper nold section 2. A
substrate set portion 4 is provided on the nolding surface of upper nold
section 2. A cauidyhpR 1 for conpression nolding is provided on |ower nold
section 3. The conpression nol di ng apparatus according to this Exanple -
conpri ses an 15Aicompmsson Siplding oethbdiman efavobnsipertraccordingeaxagpleaodfani sm
(not shown) and a nold. cl anpi ng mechani sm (not_shown). |nl oader 9

si mul t aneou$f Pregent AR EPPRIEHS ey ft%ﬁrefpéglieﬁw ARSIt 1 r at e 8

(substrate Mo} unted with an electronic part 7 into the space
bet ween uppllé%%’fré:irr%]g sggftrl onggoand | ower nold section 3. The outl oader

unl oads substr at ﬁ%s&o Q’Qﬁ@faﬁi‘sﬁh@ur&iﬁ%hﬂﬁﬁAséenﬁﬂy for €impré&ssidhAdoldhgMitdraagsenbl y
1 20 fromthe nold assenbly. The heating nechani sm heats nold assenbly | to
a prescribRat)t enperature. The nold cl anpi ng nmechani sm cl oses upper nold

section 2 and lower nold section 3 w rescri bed pressure. .Electronic
Sart 7is ser or RS PEUELS e 5 Bl SHT BRI O° fidia state.  An
openi ng 10 gfmGa%idn¥maolding fol efne&éc%%nfcﬁ)‘ﬁ’?trﬂcb’rﬂﬂ'%rtoqﬁ’é reS&e Iveftion is Lower nol d
25 section 3 1's provided wth a suction nechanismfor adsorbing a nold

rel ease fildestrdbedo cavity 5. The suction nechani smincludes a suction hol e,
a vacuum path and an evacuati on nmechanism_ for exanple. The suction hole is

so prolided in | daetoWORdIgss8ée Ponmgldassembly édraudena firef HPRRy Ml Feccien of
oner o S 2G4 BN AT HELERS o Eiph o sk Oabtbuces
set portion 4 is provided on the molding surface of upper mold section 2. A cavity 5
for compression molding is provided on lower mold section 3.
The compression molding apparatus according to this Example comprises an
15 inloader 9, an outloader (not shown), a heating mechanism (not shown) and a mold
clamping mechanism (not shown). Inloader 9 simultaneously or individually feeds
granular resin 6 and a substrate 8 (substrate before molding) mounted with an electronic
part 7 into the space between upper mold section 2 and lower mold section 3.  The
outloader unloads substrate 8 compression-molded, 1.e, resin-sealed in mold assembly 1
20 from the mold assembly. The heating mechanism heats mold assembly 1 to a
prescribed temperature. The mold clamping mechanism closes upper mold section 2
and lower mold section 3 with prescribed pressure.
Electronic part 7 is set on substrate set portion 4 in a downwardly directed state.
An opening 10 of cavity 5 is directed toward upper mold section 2. Lower mold
25 section 3 is provided with a suction mechanism for adsorbing a mold release film 11 to
cavity 5. The suction mechanism includes a suction hole, a vacuum path and an

evacuation mechanism, for example. The suction hole is so provided in lower mold

section 3 as to reach the molding surface of lower mold section 3 and the surface of
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9a is a nenber for stopping a plate 21 for resin accommodati on shown in Fig.
2. Further, inloader 9 includes a substrate receiving portion 9b on an
upper portion thereof 5 Substrate 8 is so placed on substrate receiving
portion 9b that electronic part 7 is directed dowmmward. In the conpression
nol di ng apparatus according to this Exanple, nold release film 11l shown in
Fig. 2 is enployed. The nolding surface of |lower nold section 3 and the
surface of cavity 5 are covered with nold release film11l. |Inloader 9 can
feed 10 granular resin 6 into cavity 5 covered with nold release film1 |-
Further, inloader 9 can set substrate 8 mounted with electronic part 7 on
substrate'sé?a%ortion'4. Mol d assenbly 1 is closed by the nold cl anpi ng

mechani sm wi th t g, REesrERet stop BE%ehSa et iohér Boftonikatsrd Byod figtibeat i ng
mechani sm Resin material 6 melts in cavity 5. Therefore, it follows that

el ectroni c paista rifember dirppepghirigra pretet2il fgr ressi accommedatadn sh6wé in Fige2pr escri bed

pressure is_applied to resin material 6 in cavity 5. According. to the
appar at us oFurﬁﬁ%nsmleﬁ%ﬁ ige ufquééPP%Witecreﬁa%ngw%o Laprap PP PPEINtheTEact 12

cor r espondi tch. | - j dation
descri ged \smgciskrg?ee grs iﬁg‘g&lﬁﬁ %@gt\sfétg%lecggl% Pt'gsﬁg&rr%}) g}gaggreggb@ﬁﬁgﬁc ani sm

f eedi ng gr atideted dsiviir® to nold assenbly 1. 20 (As to Structure of Plate
for Resin Accommpdation) As shown in Figs. 1 to 3, ﬁﬁilgate 21 for resin

accommodat i on, i Inthe campreagion meldingeapparatyseasicor Hxemple, mpkicelepreecess)
22 capabl e ommodat i rescrib a nt of ranul ar resin 6. Resin
accommmodat i g&“ zg%&c’m%ﬁ%gqﬁgm@%?d ngﬂﬁnhglﬁm&espffﬁﬁgfj?werpspl[di SEH! ?I’ ?“? .
provided ar %%ﬁd@&%ﬂcﬁ&tﬁ§me%‘é§ér@d B NTRIaLLLFIRAACE Idadep 9RaR ReGONCAVI Ty
corresponding to cavity 5. Ganular resin 6 fed to resin accomobdati on

space 182 hagraaulahesin tGsihapmviag 5 @ovdred withanold helexse filthé 1 s aRerticojihmade & o t he
shape of cavity 5 when falling,,K Wien conpression nolding is executed,

prescribed &#bifheutsHaigSIReHed Wi plscigonie pat Jpry supgfala st oRrifit ed in resin
scoomodat | on PR Bty 248cdi g Al agben i pRECAL
pressure. Cavity 5 is heated by the heating mechanism. Resin material 6 melts in
cavity 5. Therefore, it follows that electronic part 7 is dipped in melting resin material
15 6. The prescribed pressure is applied to resin material 6 in cavity 5. According to the
apparatus of this Example, electronic part 7 is sealed in a resin compact 12
corresponding to the shape of cavity 5.  Plate 21 for resin accommodation described
with reference to Figs. 1 to 3 is employed as the mechanism feeding granular resin 6 to
mold assembly 1.
20 (As to Structure of Plate for Resin Accommodation)

As shown in Figs. 1 to 3, plate 21 for resin accommodation, i.e., a tray includes a
resin accommodation space (recess) 22 capable of accommodating prescribed amount of
granular resin 6. Resin accommodation space 22 has an opening 23. A peripheral
portion 24 is provided around opening 23. Resin accommodation space 22 is a

25 concavity corresponding to cavity 5.  Granular resin 6 fed to resin accommodation
space 22 has a sheet shape as a whole, and hence the same conforms to the shape of

cavity 5 when falling.

When compression molding is executed, prescribed amount of granular resin 6 is

-10-



havi ng a prescribed size, as shown in Fig. 2. Thus, opening 23 of resin
accommodati on space 22 accommobdating granular resin 6.is closed with nold
release film1ll. 5 (As to Structure of Evacuation Mechanismin Pl ate)

Al t hough not shown, an evacuation nmechanismis provided on plate 21. The
evacuati on mechani smforcibly discharges air outward fromthe inner portion
of resin accommodation space 22 closed with nold release film11l. The
evacuati on mechani sm includes a vacuum punp or the |like, an on-off valve
provi ded on the body of plate 21 10 and a vacuum path such as a vacuum tube

king the on-off val d th . Li. k i i th
cach ot her , Srorcapshes ik EeiroiisalFe o olaGed! (& S8V Ktndo o to

and det achalphg, HESMetIPoR BNl and Ap¥fing 75 lafd covkRA v@fkﬁfﬂfd‘r\éﬁh%éeﬁﬂnsl jopened, so

| B
that the evacuaﬁlon ne?hanlsnlls usegg Then, air 1s forcibly discharged
outward frohaviesa preagrivedisizelctsishbows peltie. 22 Bhust bpenirly 2Baafirasm pooymrbddatiogh t he
vacuum path. Thereafter the on-off valve is gl oq%ed. ‘é’%us, the space in
resin accomfRdae? greaspnedating gragulpresin 1 Glpsed drthraeld adease &l [y acuum
Consequently, no fi . ?&ﬁr and is fixed. Thus, a
plate 25 fed mﬁk%sgggﬁﬁﬁﬁgorgg%%%?g efg% %@bﬁ?ﬁé)vacuun1tube may be

det ached from t hai@pagh fot sN@kY@n@kadatibn Zechdnibni B @rdi@siesi plage\2ent maa, pl ate
25 fed with the resin is reversed and 20 thereafter inserted into the space

bet ween uppévacuatiah mechaniom forcibiddisehagges | artwardtficomthednnes paginorafisesin | at er
as understood fromFEigs. 2.and 3 | arge .nu r . of ction hol es, ar.e

B vl ded on Acmanar Siash 22 Bfossd ol R CRERIR 100 T HiaTanR T, |
forcibly di [ H! L : i ism
Vo rel castIRRE fat R otHE MRl BF vilYe bliGis R IAba G bTRAGAN DT
openi ng@ 23 ahd plvatuan?dath suchag @rnacuum tubemudking thk @asdl faldenantithe Gaveami ng of

plate 21 with nold release film 11l may be inplenented by both of evacuation
t hrough suctPuBiR or il like commapinatrywith each qthey Forgxempifodaks vsugpdee 82 in plate

N
T 1, SP IR, 336 Bl L, A iy oo
Then, air is forcibly discharged outward from resin accommodation space 22 by the

15 vacuum pump through the vacuum path.  Thereafter the on-off valve is closed. Thus,
the space in resin accommodation space 22 is set to a prescribed degree of vacuum.
Consequently, mold release film 11 covers plate 21 and is fixed. Thus, a plate 25 fed
with resin is formed. Thereafter the vacuum tube may be detached from the on-off
valve of plat 25. In the present invention, plate 25 fed with the resin is reversed and

20 ‘thereafter inserted into the space between upper mold section 2 and lower mold section
3 as described later, as understood from Figs. 2 and 3.

A large number of suction holes are provided on peripheral portion 24.  Air in
resin accommodation space 22 is forcibly discharged from the suction holes by the
evacuation mechanism. Mold release film 11 may be so adsorbed to peripheral portion

25 24 that opening 23 of plate 21 is covered with mold release film 11. Covering of plate
21 with mold release film 11 may be implemented by both of evacuation through suction

holes extending up to resin accommodation space 22 in plate 21 and evacuation from

suction holes passing through peripheral portion 24 and reaching the molding surface.
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may be continuously executed until reversed plate 25 fed with the resin is
inserted into the space between upper nold section 2 and |ower nold section
3 as described later. 5 (As to Structure of Feeding Mechanismfor Resin
Material) In order to feed prescribed anount of granular resin 6 to plate
21, a feeding nechanism 31 is enployed, as shown in Fig. |I. Feeding
mechani sm 31 can nmeasure granular resin 6. Further, feeding nechanism 31
can feed granular resin 6 to resin acconmopdati on space 22 of plate 21 with
a uniformthickness, i.e., by a constant 10 anount of resin per unit area.
Feedi ng mechani sm 31 i ncludes a receivi

ng nmechanism_ 31 a capabl e of
recei ving the grdmgIE¥cuAE 1§ ra%%a%owqd\?g?wnﬁé% RaRf Em%glborcﬁﬁ%\‘l&kéh%f

el ver 19 S SUB Sl SEGALI DRSNS PBMIRERs: ,, o

i ntroducti on nmechani sm i Nng “prescri

to resin aceefRedahiiRbusHakeuted Bitil Rivarised ghteelBifed Iathatht e@dEE itededntd1g
mechani sm (1 oad cell) 33 neasuring prescribed anount of granular resin 6

i ntroduced ithe gpapt batween uppas mokibsentiom? Endylower mald sastion Biag desembedlatesm 32

i nclud a hopper, 34 for the grapul resin.and a . linear vibration feeder 35
introduting the (éfé%g‘frﬁ?turre&f&{qe‘iﬂ?& ]g/feﬁlf‘%fi‘%n ﬁ%ﬁ’ir‘ll\ém\?f*% ating and noving the
sane. Delivery J i bl i not shown) ,
a 20 vibration 3??1[8 %§§]{e§ggrnééc gﬁ%?%u?tngitﬁgﬁ%ﬁﬁgﬁéﬂglﬁfg,ea%n%cgs ring
nmechani sm ( Imetanisre Bl Js @fiployddasseshddmins Fiy acedeating inechahsin Ir o eneasurg

portion. The vibration uniform zing mnechanismvjbrates granular resin 6 in
resin acconTEHuaraesitpaclurtier goedngmaghaniymnl lagas fegtigrampyrresig O4A G resin 6

s moved in g Loelioan,Xand il b Pekh A nlrorfONSEANENL] Yy 5 hBS NI ckness of
PO~ a ya . 25

granular resin 6 s uni ed Th resin accomodati on space

Consequ@nt | YamdihesfiekiR @er ariDatad. m‘e_eeﬁh?ﬁwcaﬁmgrﬁsh hcRRfes W Rédeivt{pgBdedhBnikar med.
In other words, granular resin 6 is flattened. Plate neasuring nmechani sm 36

nmeasur es gr ahlalcapable efsieceidng thetgraniutar restugmetla deliveryphecthenig.3 1Gcapableaof resin 6
may be msasgc{egdqt% oth of a measuring step with feeder -12 neasuring
mechani sm 33GVeTEARs gieAYarieéani sm 31 a and a neasuring step with plate

measuri ng mechani g dfhethedhbigh 41 AhABEO AN SHTHAIR A REChiAGm B Shtfb fRkET | !

prescribed amount of granular resin 6 to resin accommodation space 22 of plate 21 and

15 a feeder measuring mechanism (load cell) 33 measuring prescribed amount of granular
resin 6 introduced into plate 21.  As shown in Fig. 1, introduction mechanism 32
includes a hopper 34 for the granular resin and a linear vibration feeder 35 introducing
the granular resin into plate 21 while vibrating and moving the same.

Delivery mechanism 31b includes a plate receiving portion (not shown), a

20 vibration uniformizing mechanism (not shown) and a plate measuring mechanism (load
cell) 36. Plate 21 is placed on the plate receiving portion. The vibration uniformizing
mechanism vibrates granular resin 6 in resin accommodation space 22 by vibrating plate
21.  Thus, granular resin 6 is moved in a direction X and a direction Y. Consequently,
the thickness of granular resin 6 is uniformized in resin accommodation space 22.

25 Consequently, prescribed amount of granular resin per unit area is formed. In other
words, granular resin 6 is flattened. Plate measuring mechanism 36 measures granular
resin 6 to be introduced into plate 21.

Granular resin 6 may be measured by both of a measuring step with feeder
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Alternatively, only one of these neasuring steps may be carried out. Wen
granular resin 6 is introduced into resin acconmobdati on space 22 of plate 5
21 fromlinear vibration feeder 35, plate 21 may be noved by the plate
receiving nechanism If irregularities remain in granular resin 6 in resin
acconmodat i on space 22 of plate 21, the thickness of granular resin 6 can
be uniform zed by. applying a vibration action to plate 21 or by flattening
the irregularities of granular resin 6 with a squeegee. 10 (Mt hod of
Conpression Mol ding for Electronic Part) The nmethod of conpression nol ding

for 2 e ehEQNf RRANknRROYF L0 HOS nRERG L LNENA BN SRR Pt a7 el v

descri bed w erence to the n the ne SSi on

nol di ng f ormeRueheBbdhanke 36atreBee fediginisth 3 Ihefor hees@inatefivient i on, feedi ng
mechani sm 31 first drops granular resin 6 into resin 15 accommodati on space

22 of pl at eAlerngtively, pilpeag ofthbsean¢asnriig stdpy maGbeerrtied Qutbr ati ng the same
little by littl as shaown i.n Fig. 1. Then, f.eedin chani sm, 31 es
granul ar  resin 8FPhERE: anfealeédﬁﬁﬁf@é{‘?%ﬂn (o aﬁ@q%ﬁg&g@ndpch |Q§5P% or the
di rectson YZthlrﬁineeﬁ‘Q/mrht%%éde}( 34| ﬁ?t%tzﬂﬂar?ﬁ%kemﬁ@é@oy t-ﬁ@gﬁte taRdpar resin 6
is formed in the constant amount of resin per unit area. nsequently, the
t hi ckness ofeghaaisml ar resin 6 is 20 uniform zed. Ganular resin 6 is

measured by the respective ones of feeder neasuring nechanism 33 and pl ate
measuring mechanif §RsLRETitias Femainsinranulasred O deEpsinceopBeigiongpesmifat i on

space 22. ThELOfOhe.PLESCL BEdATRUNG F oLAMRLed G2 Subbathy | formed

in resin acto 1 spac . n, edse 1 is placed on
pllate 21 f egktivhkd pBfeanUddfy Ta@Shifg thd ifregRlarifdATRrARERIrEEh JithaSsqabpen in Fig.
2. 'Thereafter air is forcibly discharged outward froma space around

peri pA8ral porti@etidad ehQomprssiomboidmy tathlenroppaltat)22 t hrough the suction

hol es of plate 2] by th vacuat i on chani sm_Consequently, the degree of
vacuum of the sp WF‘&?"&QEF‘?@E@W& I’fﬁr%ﬁl@%ﬁ%‘; pat ageorqing tH8 prescri bed

ol . LSO PR BB AR pLers S b s aslemnegl m 1L Lo
Therefore, pl at elnthe arttexed coinplessioh cholding for an electronic part according to the
present invention, feeding mechanism 31 first drops granular resin 6 into resin
15 accommodation space 22 of plate 21 from linear vibration feeder 35 while vibrating the
same little by little, as shown in Fig. 1. Theﬁ, feeding mechanism 31 moves granular
resin 6 in resin accommodation space 22 in the direction X or the direction Y while
continuously vibrating the same. Thus, granular resin 6 is formed in the constant
amount of resin per unit area. Consequently, the thickness of granular resin 6 is
20 uniformized. Granular resin 6 is measured by the respective ones of feeder measuring
mechanism 33 and plate measuring mechanism 36 in the state introduced into resin
accommodation space 22. Therefore, prescribed amount of granular resin 6 is flatly
formed in resin accommodation space 22.
Then, mold release film 11 is placed on plate 21 fed with granular resin 6 to
25 close opening 23, as shown in Fig. 2. Thereafter air 1s forcibly discharged outward
from a space around peripheral portion 24 and resin accommodation space 22 through

the suction holes of plate 21 by the evacuation mechanism. Consequently, the degree

of vacuum of the space in resin accommodation space 22 is set to the prescribed value.

13 -



release film1l and provided with resin material 6 introduced therein, i.e.,
plate 25 fed wth the resin is fornmed. Mvenent of resin nmaterial 6 is
suppressed by nold release 5 film1l | in plate 25. Then, plate 25 fed with
the resin is reversed, as shown in Fig. 3. Thereafter stop portion 9a of

i nl oader 9 stops reversed plate 25. At this tine, substrate 8 nounted with
el ectronic part 7 is placed on substrate receiving portion 9b of inloader 9
in the state where electronic part 7 is directed downward. 10 Then, upper
mol d section 2 and | ower nold section 3 are opened and inloader 9 is

inserted i NtMBud RPeSRALPistdoOERR ithaRGId rélSass HOMM 11 Whitd Slolddrelehde filhi B ddnfes,
inloader 9 is arranged on a position above cavity 5. Further, substrate 8

is set on sistloat eorgaat withqreripheralgpontionupper Thentfdres platd Dincovered witlemetdat e
where electrgnicpart 7,is djrected. dowward. Then | ate 25 co into
cont act i t REIEATE EiFbl b Pl R Fsip BalsiaLs FirorceibBiedh 18- PRICOVE openi ng
10 of cavi t Yoigh théfestrfit forkelf®, MRl Rk SaHPmblcli ¢l sGAITESed bRERIFIAaE, cont act
with the nolding surface of | ower nold section 3 to cl ose opening 10 of
cavity B i nfilhé st pliaee Z0vering plate 21. The outer peripheral portion of

mold release filml1l is adsorbed to .the nolding surface of |ower nold
section 3. Thus, T8 Riie &p fedwith Bisdrel 176V Fesn abshom ia Fig Peaddereafien 11 s

hel'd by the gl dir ace. of, | d b d. per | pher al
por 1 on 24, P RTE §4 HROGd h P Te SRR 2 s Bl BB R EREbE ot bl ate 21
are positi ongsintdd Wwidbakafini@pdry7 isdfitel &l subltAReRceiiRg PortidhOLUFiRbidey 3l ve is

so opened that the state of resin accommodation space 22 of plate 25
changes fromm ¢he sttewbpleetdcoopic@agrie dstaeddownwardacuum state. At this tine,

air arpund | ower | d sectipon 3.is_forcibl j scharged outward. through the
Suct of0 25 hol s THRTABERGOBTeRiPn he guse el Sogied a6y CRERE: G pREEe o
cavity 5 a”%h@é}é&%‘é'tﬂ& p HE}{e%%thJen'&%?M g'gQPtA?ﬂn imB ihigwes o1l d
section 3. Therefore, no release film 1 conmes into close contact with

t he nol di ng stangaicen Dpoditivmedbonetalityect iFanthdr, autdtrufeed isSetr drosulbstedte eavity 5, as

shown in Fig. 5. At this tine, a Eortion of nold release film1l1l -14
cor r espondi rRPTEN HpEwRNsHMPl wetieny in the statpwhereiclpcgorigprtty 15 dirqgied ef ore, the

surface of aco%&’r%:&a;ldf’ h?eng%{%rz%dco‘{%ets TS BbSa L BRRE ridibil Sdveadede idthet RbiA" €

granul ar resin al 1 s
15 section 3 to cover opening 10 of cavity 5. At this time, mold release film 11 comes

into close contact with the molding surface of lower mold section 3 to close opening 10
of cavity 5 in the state covering plate 21.  The outer peripheral portion of mold release
film 11 is adsorbed to the molding surface of lower mold section 3. Thus, the outer
peripheral portion of mold release film 11 is held by the molding surface of lower mold
20 section 3 and peripheral portion 24. At this time, opening 10 of cavity 5 and opening
23 of plate 21 are positioned in substantially identical planes.
Then, the on-off valve is so opened that the state of resin accommodation space
22 of plate 25 changes from an atmospheric pressure state to a vacuum state. At this
time, air around lower mold section 3 is forcibly discharged outward through the suction
25 holes extending up to the respective ones of the surface of cavity 5 and the molding
surface of lower mold section 3 in lower mold section 3. Therefore, mold release film
11 comes into close contact with the molding surface of lower mold section 3 and the

surface of cavity 5, as shown in Fig. 5. At this time, a portion of mold release film 11
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cavity 5 of the lower position fromresin accommodati on space 22 of the
upper position, and is fed into cavity 5 with which nold release film1l is
in close contact. 5 When resin accommodati on space 22 of plate 21 is

positi oned above cavity 5 as shown in Fig. 5, granular resin 6 is held in

t he sheet shape having the uniformthickness in resin acconmobdati on space
22. Therefore, all of prescribed anount of granular resin 6 can be fed from
resin accommodation space 22 to cavity 5. Then, inloader 9 is unloaded from
nol d assenbly 1. Thereafter nold assenbly 10 1 is closed with the

i bed h in Fi.g..6. Th i-bed [
Boptiod to EREswhbhe RROBAE & il 1 foget Wiucd T ol ABRIE ot SRR caon

substrate 8 ity RREGErbMvAMIIBHIdBIfNESE N iMth&aYitd erfhuld Pesn 6 BIRGHHONI C
part 7 is sealéd wth resin conpact 12 corresponding to the shape of cavity

5. Wile a tcharynbsithe iowerpestion frameesimbcimnmogitioy epader? 2tdfehenetito doofion,
conpr essi on 5 |ding.far an el ectronic part _according to Exanple, a

t her mopl ast iaE&ffsengH“?rﬁ%Vétﬁ’isa‘V‘%hﬁ’glc B‘é)l‘gﬁ%?fﬁflgi“ il l%lnr?g{sﬁgﬂmé?t- manuf act uri ng
an el ectroni c par C i . r i i i nul ar
Fesin |C5ts enpl oye(}ml1 erqil rt% ﬁéqzﬁégygﬁ%ogjagpﬁ%@ﬁ%?gggpg%&%gpéoﬁgo?éﬁéﬂogﬁkgﬁgg‘F%oni o

part accor disRgwh ¢ xRSl R T 6 KaHelddHThS E‘t@@@ﬁla?y Bavidsthe hagemethidavgdery 20
resin having a prescribed particle size distribution or powdered resin may

be enpl oyed.inFgsintdseommodasrmmrspaceidd Ehargidre, all plpregtribesamonntgdgfansldri n an

at nosphere of .room .t erature and at nospheri ressure may be enployed in
pl ace of thd®yt gr‘fﬁ‘i‘ B?Fe_ %?esmlaﬁc‘?‘ﬂ‘éloﬁaﬁf%psé‘%ﬁﬁc‘%ncﬁyﬁ%éi on nol ding for an

el ectroni ¢ part al%{%,riﬁloﬁ&frt%s BRI dGrord nidld hﬁ%pgqse@meﬁe%ﬁer ABldeidbpr an
epoxy-based resin material nay be 25 enployed, r exanple. In the ngethod of
conpr es$i on nblchhisepwiththespresetipet prossuce, pasthowmmddg di. ndriue, thx grgstiébedf ur t her,
various resin materials such as a resin material having transparency, a
resin nat er i RAPSSHERVS #RPLSS A the APPHrcaMERS andt Bus GBE.PlepHoBIC Rart THAVRRHPAG a

phosphor esceldRL £ Bbdlin B bBRERERTE AL | St I™e BEEIRLOY Rz > |1

I ess _ I'ng 7or _an e !‘Ol’ll CO!‘dI‘ .
Exanpl e, thewsk 8RinQonFRSIYr don@spdding@s ke SMRbebT @vitgBY be carried out while

feeding the
While a thermosetting resin material is employed in the method of compression
15 molding for an electronic part according to Example, a thermoplastic resin material may
be employed in a method of manufacturing an electronic part according to the present
invention.
While the granular resin is employed in the method of compression molding for
an electronic part according to Example, other various shapes such as those of powdery
20 resin having a prescribed particle size distribution or powdered resin may be employed.
In the aforementioned Example, liquid resin liquefied in an atmosphere of room
temperature and atmospheric pressure may be employed in place of the granular resin,
In the method of compression molding for an electronic part according to
Example, a silicon-based resin material or an epoxy-based resin material may be
25 employed, for example. In the method of compression molding for an electronic part
according to Example, further, various resin materials such as a resin material having

transparency, a resin material having semitransparency and a resin material containing a

phosphorescent material or a fluorescent material may be employed.
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resin material into plate 21 or before feeding the resin material into plate
21. As prior art simlar to the prior art described in the above section of
the 5 background art, a nmethod of conpression-nolding, i.e., resin-sealing
an electronic part 1103 nounted on a substrate 1102 with granular resin
1104 by enpl oying a conpression nol ding apparatus 1101 for an electronic
part is enployed, as shown in Fig. 22. This nmethod is carried out as
follows: First, conpression nolding apparatus 1101 for an electronic part is
prepared. 10 A nold assenbly is | oaded on conpression nol di ng appar at us

L10L. The moid AsseiiliodBi%ofibriRBE fndthe 1356 R0 ok G ABthr i qyer ol d

section 1106. Lower sectron 1106 1s™provi cavity~1107. Then,

granul ar r e&EixampltOde step fof thehsuiring eleevietiy makdiGhl maythe cemict @it ghinfteding tlesi n 1104
melts by heating. Then, upper nold section 1105 and |ower nmold section 1106
are cl osed. repHugaterialanta|plate 2 bar befprerfeeding thejresigmasaigl intp platetdlng gr anul ar

resin 1104. At this tine,.a essin nmber 1108 constituti the bottom
surface of cavi tg‘_sﬂ‘ﬁ%ﬁﬁ%‘rﬁag@o %‘F é)ggﬁ?%%fa%m%&&glntg?g Ovreésg?thonlgl%ghe in cavity
1107. BUS, bacKeRsing a@ﬁ%ﬁod@c@ﬁ%%ﬁ@hﬂﬂol&iﬂg}i% refARElIng bn CRVIrbMc p4P7 1S
formed. Further, electronic part 1103 is encapsulated inthe resin conpact.
20 As shown 1i193 friognte@ 2n agnbstmekeat 1 02esitnghbOlr resinf 6604 bpteopbgingtay 1107. At this

time, a feeding nechapism 1109 is enployed. Feedi ng mechani sm 1109 j ncl udes
a through- KeMEreSamPing RPPAGTSHE O &9 31 FlegtEanicpart ¥ GRPIYed A& O*BBérhﬂ’lag and

a shutter 1331 gﬂﬁ%%%ﬂﬁqﬁgﬁr@dBBW%QbERb@iO” t hereof \Wen feedi ng nmechani sm
: ;

1109 is inserted Into e space between upper nold section 1105 and | ower

mol'd section 110Girsts BothpREsidnlibldafy dppamihd BO1 fdhatssledironivkt i@P%p'mg. of
t hrough-hol e 1110 is opened. Therefore, granular resin 1104 talls by the
di st ankk f r ghinoldeaspasebily isdeadstl onteompigssinn molding eppasateh bl JosiTheawrldf  cavity

A T VT AN R ROV T
doscr e Wil g8 4 Vot VSR FREAD LAY RO 0
surface of |ldG@r Tixrehfieegtanolar resin 1104 melts by heating.
Then, upper mold section 1105 and lower mold section 1106 are closed. Thus,
15 electronic part 1103 is dipped in melting granular resin 1104. At this time, a pressing
member 1108 constituting the bottom surface of cavity 1107 applies pressure to
granular resin 1104 in cavity 1107. Thus, a resin compact corresponding to the shape
of cavity 1107 is formed. Further, electronic part 1103 is encapsulated in the resin
compact.
20 As shown in Fig. 22, granular resin 1104 is fed into cavity 1107, At this time, a
feeding meéhanism 1109 is employed. Feeding mechanism 1109 includes a through-
hole 1110 receiving the resin material from an upper opening and a shutter 1111
provided on a lower portion thereof. When feeding mechanism 1109 is inserted into
the space between upper mold section 1105 and lower mold section 1106, shutter 1111
25 ispulled. Thus, a lower opening of through-hole 1110 is opened. Therefore, granular
resin 1104 falls by the distance from the position of through-hole 1110 to the position of
cavity 1107.  Consequently, granular resin 1104 is fed to cavity 1107.

In the conventional method of compression molding for an electronic part
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1106 when granular resin 1104 is fed into cavity 1107. Therefore, foreign
matter (hardened matter) 1112 such as a resin residue is easily forned
after upper nold section 5 1105 and | ower nold section 1106 are cl osed.
Therefore, cleaning is required for renoving the foreign matter adhering to
the nolding surface. Further, an inconvenience resulting fromforeign
matter adhering to the substrate arises. Consequently, such a problem
arises that the yield of products is deteriorated. In other words,
productivity of the products cannot be inproved. In 10 order to solve this

problem e . OWk el i i ! ~1ar 1THE
nol d rel eagaé%s??{ %Q%lgp{eg%g?gfté)kg %{%@é@%ﬁ;?g@%ﬁ%g@ iaﬁgg‘ﬁ%c ngli:h%1 }%I The
f eedi ng mechesini1I0% beustens difdlthbreaflee adieerdsi torthéldloldigy surfaot belowanehold sBatich r el ease

filmtake- up roller. These rollers so rotate that the nold release filmis
fed to the SH¥cuhesegromaar resippE4 wirddntoecavityd 147 05l keaeforep fnseigamagtes ect i on
1106. Thus, ,th | di.n face of 15 |ower nold.section 1106 d t.he

sur face of (RUTrer s T 868 SaediienPhls RBbForTE MRL bR RO ke Rer
granul gr resigs hlQdwtsSmbRdedtonCavh bk clddkd. covered with the nold release
film However, granular resin 1104 adheres to the nold release filmcovering

t he nol di ng sur Therefood, cleammg isveldreddot femovirkbe farbign efattee adifeangitgthenat t er
1112 such as a. 20 resin residue easily adheres to substrate 1102.

Theref ore, MREING BE@es | iurhenfn incanyssage fasubing fiom keeignpageeiihedngio arly to
h wh | filmi 1 .
the case e%ugﬁra@ir%eg . e @(?[‘glg%ugeh%" 6%(?18‘% gf;g%)#eg%l grgshas ?Fﬂg (a{e%&g 0% 8rotdtl§ts cllses cri bed

conventi ona conpressi on no ctroni c " par

wi th referefeeriératedi 9in Sher bids! Sroddctibiky iof tterodihdr£ehnhbitie ihdpeoveanein openi ng
25 of through-hole 1110 is opened. Thus, part of granular resin 1104 may

adher 0t o t heder imeatvesbisinpoideral ensplp¥raens of thetfallowigh -thad eelgase Glnofs exemitiedg
Consequent |y, t hd TABERAaFe GRS Feo ol iRy o GEAR/m ey ATm. ) e
13 e caviis B b R ek e Ol Rt e e s on
nol di ng appapaslies. f Dhiesanolkeat totade that the mold release film is fed to the space between
upper mold section 1105 and lower mold section 1106. Thus, the molding surface of
15 lower mold section 1106 and the surface of cavity 1107 are covered with the mold
release film. Further, granular resin 1104 is fed to cavity 1107 covered with the mold
release film.
However, granular resin 1104 adheres to the mold release film covering the
molding surface of lower mold section 1106.  Therefore, foreign matter 1112 such as a
20 resin residue easily adheres to substrate 1102.  Therefore, the productivity of the
products cannot be improved, similarly to the case where no mold release film is
employed.
According to the conventional compression molding apparatus for an electronic
part described with reference to Fig. 22, shutter 1111 is so pulled that the lower opening
25 of through-hole 1110 is opened. Thus, part of granular resin 1104 may adhere to the
inner peripheral surface of through-hole 1110 of feeding mechanism 1109 when granular

resin 1104 falls into cavity 1107. Consequently, the amount of the resin material fed to

cavity 107 may be insufficient. Therefore, reliability of the amount of the resin fed into
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part described with reference to Fig. 22, further, granular resin 1104 falls
up to cavity 1107 fromthrough-hole 1110. At this tinme, granular resin 1104
scatters due to 5 collision with the surface of cavity 1107, and hence the
same is not formed in a uniform thickness in cavity 1107. For exanpl e,
granular resin 1104 is easily formed in a shape such as a convex shape or
an angul ar shape having a nonuniformthickness. In this case, granular
resin 1104 is not uniformy heated in cavity 1107. Therefore, such a defect
easily arises that part separated from another part remains in the resin
conmpact. 10 _The af orenent.ioned.probl em arises also in a case where another
rean naterf%?””@%%ﬁmggxﬁSWHQF presin, powdered resin or liquid resinis

enpl oyed i n pl acecedrdingQo titH @AV Monkl@Dhiprestide rhdl¥BRapSiratlh 86l @%RL trboRic
Exanpl es 2 and 3 described bel ow has been proposed” in order to solve the

probl em of tphe desnbehwith dbreagarfag. 22, Gmthenegrimdardese i i Gefillwip to cavBy
reference to Fig. 22, and one object of this invention is to efficiently

i nprove prod&& ?*WETOBSQSPE&J& S. ghﬂ’bsttﬁ‘é‘%_ %Blj“@%rtr_eﬁf‘ l?@ﬁ %caftﬁV@HFit%n isto

| mprove r el 'cﬁﬁ)lkihh Wth%e sutrﬂ%e ?F&f%ﬂg&?& Ptk ngeetﬂe L Sis ol A¥IEY in oh ifdrmanot her
object of thrs rnventioni1s to fe dgranular resin 1nto the cavity with a

uni f or m t hi gkitla®ss inkxatpl 1©72 BOr afpld) @ehndfar €A T BBISH 04kiliBdrétied Gn & Sfiapan
el ectronic part according to Exanple 2 and an apparatus enpl oyed therefor
are now desch¢lbasd sonvex shapepresicanguler shiipe dewing agonunifors thigk®ss. uclndhie of Mol d

Assenbly for Conpression | di ng far Electronic . P ElLrs ac ression
mol di ngyappaffl%ﬁ g@“‘ié@%‘@ﬁ!ﬁ%i‘w%?orp@ E_?art% m![c&vg:f z[)(}?)as Th%etfmg’p%lﬁﬁglt) us 1:)01
") for an el®eds ORiFaRRE %ha;%argﬁez,ﬁfa&%wah&h@ﬁpﬁf RIGENtR tifel 138n cdpd@. 20.
Appar atus 1001 i1 ncludes a I d assenbly, an inloader 1013 and an unl oader

(not sHbwn). | nl dadefordfédBiched poblensarizes nlad e 4 0435 wherminethenirésin mateghlect r oni ¢

part 1004 before no] ding and resin material, to the | d assenbly. The
unl oader unlSgelhds pPowdegy reﬁlﬁep%‘i’fg%?dr repia oxiigid rese lwﬁ?wgqv PBRS eHde ol d

assenbl y. TQ?mﬂﬁiqaﬁ§se”bly i ncludes an upper nold section 1002 whose
position is i’Xed and a novabl e | ower ol d section

The invention disclosed in Examples 2 and 3 described below has been proposed
in order to solve the problem of the conventional apparatus and method described with
15 reference to Fig. 22, and one object of this invention is to efficiently improve
productivity of products. Another object of this invention is to improve reliability of
the amount of resin fed into a cavity.  Still another object of this invention is to feed
granular resin into the cavity with a uniform thickness.
Example 2
20 A method of compression molding for an electronic part according to Example 2
* and an apparatus employed therefor are now described with reference to the drawings.
(As to Structure of Mold Assembly for Compression Molding for Electronic
Part) |
First, a compression molding apparatus 1001 (hereinafter referred to also as
25 "apparatus 1001") for an electronic part is described with reference to Figs. 14 to 20.
Apparatus 1001 includes a mold assembly, an inloader 1013 and an unloader
(not shown). Inloader 1013 feeds a substrate 1005 mounted with an electronic part

1004 before molding and a resin material to the mold assembly. The unloader unloads
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1003 opposed to upper nold section 1002. The nold assenbly further includes
a nmechanism (not shown) for heating the resin and anot her nechani sm (not
shown) for 5 clanping upper nold section 1002 and | ower nold section 1003
with prescribed pressure. The nol ding surface of upper nold section 1002

i ncludes a substrate set portion 1006. Substrate 1005 is set on substrate
set portion 1006 in a state where electronic part 1004 is directed
downward. Lower nold section 1003 includes a cavity 1008. 10 Cavity 1008 has
an upwardly directed opening 1007. A menber constituting the bottom surface

of cavity 108,6aRPiRS%hd ABIESy L HAM dYerh08 HRMAGH asEltohy HBIDST 1S

referred to as a pressing ne anul ar’ resin 1010 as "an exanpl e of
the resin nmahepperimdlé sdceidn 1 00T a¥bdeypot OB iofixed andarmomblt lswet inok stOfid.  Upper
nol d section 1002 and | ower nold section 1003 are 15 closed by the nold

cl anpi ng nedAghpransed truppeeBeld 1sedorpl¥es urlhe mald gssemblydurthgiieclytese 1004 i s

di pped in the resin teri al | 1.1 in.cavity ..1008 -heat |, ng. nul ar
rearn 1000 PEhERE R RrhiorBrlih i eSr At FRIe MrshrdE Bl SR oE The
nol t en 5 r esSicRnpheGdpkt MolALSEidrS] (L HE BHvEYmHIH 880 0B K@prdLRABed Pr escri bed

resin pressure is caused at this tine. Finally, electronic part 1004 is
seal ed in apressura. conpact 1011 20 corresponding to the shape of cavity 1008.

| n other words, e electronic part is_ _conpressjon-nolded. Although not
shown, a large nhhrhﬁ 1<§Fg§‘U€3(CF8 um&&%&%ﬁa&ﬂ@%ﬁm@%w e SHA TRy

surface of O'nl@p%\rlvesr”ﬁﬁrsr{g?%%bg %@%9@%&%&%&@@%&5 665 Ml GAY %Xre]e(?&’f’rﬁﬂfce

provi ded sec acuati on nechani sm such as a

vacuum punp pah 1004 ¢ diteytediddohangrs Iaiwer audlivasdgiohr 003 intkides oty 10080l es.
Thus, a nold release film 1012 described later is adsorbed to the nol ding

surf ack) of [Caniy 1 AR krssaapverdly dosstedepentigel 09ir f Aceeraber canstiytinggbs. | nl oader
1013 f eed bstrate. 1005 bstr at .et. Al 1006 | -, 19
Foedi ng. pr edoTPBR Erute bt | R AibEes PRSteRt o S0/ IBle bavei, “Tosarehed

f eedi ng of §Hégﬁgqua§§%hggﬁg§gnE@rgﬁpﬁty 1008 by inl oader 1013 and the
feeding of substrate 1005 to

Granular resin 1010 as an example of the resin material is fed to cavity 1008 of

lower mold section 1003. Upper mold section 1002 and lower mold section 1003 are

15 closed by the mold clamping mechanism with prescribed pressure. Thus, electronic
part 1004 is dipped in the resin material melting in cavity 1008 by heating. Granular
resin 1010 is molten by a mechanism heating lower mold section 1003.  The molten
resin in cavity 1008 is pressed by pressing member 1009. Prescribed resin pressure is
caused at this time. Finally, electronic part 1004 is sealed in a resin.compact 1011

20 corresponding to the shape of cavity 1008. In other words, the electronic part is
compression-molded.

Although not shown, a large number of suction holes communicating with the
molding surface of lower mold section 1003 and the surface of cavity 1008 are provided
on lower mold section 1003. An evacuation mechanism such as a vacuum pump

25 forcibly discharges air outward from these suction holes. Thus, a2 mold release film
1012 described later 1s adsorbed to the molding surface of lower mold section 1003 and
the surface of cavity 1008.

Inloader 1013 can feed substrate 1005 to substrate set portion 1006, while
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substrate set portion 1006 by inloader 1013 may be simultaneously perforned,
or separately perfornmed. An outl oader (not shown) can unl oad resin conpact
1011 in 5 cavity 1008 and substrate 1005 fromthe space between upper nold
section 1002 and |ower nold section 1003. Lower nold section 1003 includes
a frame 1021 for holding the nold release filmdescribed |ater and a noving
mechani sm 1014 vertically noving frane 1021. Moving nmechani sm 1014 i ncl udes
a rod 1015 on whose forward end a stopper 1023 is 10 nountable and an air
cylinder (driving nechanism 1016 vertically nmoving rod 1015. (As to Mld

Rel ease Fi | meapd grésaibed ﬁﬁodﬂ@b%ﬁrﬁﬂal%ﬁn%h@%ﬁ@ chityooRT amBe fé%aﬂﬂghﬂ' di ng
escr Fig .

nold release fil'm 1012 i s now ibed with referénce to ) As shown
in Fig. 8, fgramwilari@ildiaso aatityrl®0§hby mddadennOthend ths ifebdingudselostratea@)s td 5
i ncl udes an er frame portion nd a lower fra portion 1021b

, 1021
opposed t o Sﬂ ate set BRREOR P99 ﬂ%@éﬂﬁm%y beeang%aélemﬁwq@f@e hel d by

upper frane I a f i : rel ease
film 1012 i ssgpg%%t}ﬂgg) W xt%liéapr gg’cdru%%rf(%%g%owﬁ?g#em%%l%&ﬂSgﬁp%gt 1%}31 rel ease
film1Gl2 i saligr BI0BahE Giibstréfe@lD0S Grohithd Spacefbetwrdnalppen@ioldr oo (D020Ad. Mol d
rel ease film 1012 may extend outward fromfilmholding frane 1022.

Fi | m hol di ndowersmeld 362@nil@0hount ed wi th st opper 1023 stopping the peri pheral
edge portion thereof Further, apper 1023 i 0 d.to be attfachable to
and debachabi e 1 Reer Aot bt kR ORR s Bime TR B iSRRI FEE (1 or viar d
end of a rodydQL&)ined latdd 8@ d Hovi é&&ﬁsﬁr‘l@1@\4&1&9115!’%6@1@%!&%%]1@%. (forward
end of rod 1015) of lower nold section 1003. \Wen "apparatus 1001 is used,
st opper 102Moting macishssm B 4findudesavod d015ren hawiesiordNt endfa stoppenti@d3 1013 to

novi ng, mechani sm_ 1014 of | ower nold section 20 1003. Thus,, sto(ﬂoer 1023 and
film hHldi ngnoyrighie angzm airryEndss (nargmaeismimy) 416 yertisally moving rod 1015,

(As to Mold Release Film and Frame for Holding Mold Release Film)
Frame 1021 holding mold release film 1012 is now described with reference to
Fig. 8.
As shown in Fig. 8, frame 1021 has a through-hole on the inside thereof, and
15 includes an upper frame portion 1021a and a lower frame portion 1021b opposed to
upper frame portion 1021a.
Mold release film 1012 is held by upper frame portion 1021a and lower frame
portion 1021. Thus, mold release film 1012 is pulled with prescribed force. Frame
1021 holding mold rejease film 1012 is hereinafter referred to as a film-holding frame
20 1022. Mold release film 1012 may extend outward from film-holding frame 1022.
Film-holding frame 1022 is mounted with stopper 1023 stopping the peripheral edge
portion thereof.
Further, stopper 1023 is formed to be attachable to and detachable from the
respective ones of a moving mechanism 1017 (forward end of a rod 1018) of inloader
25 1013 and moving mecﬁanism 1014 (forward end of rod 1015) of lower mold section
1003.
When apparatus 1001 is used, stopper 1023 is transferred from moving

mechanism 1017 of inloader 1013 to moving mechanism 1014 of lower mold section
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Mol d release film 1012 is prepared by cutting a filmdraw out froma film
inthe formof aroll into a prescribed size. Mdd release film1012 is cut
into the minimum5 necessary size corresponding to the size of the nolding
surface of lower nold section 1003 having cavity 1008. The size of nold

rel ease film 1012, which may be a size for conpletely covering the nolding
surface of lower nold section 1003, is decided in consideration of the size
of the portion held by upper frane portion 1021a and | ower franme portion
1021b. Therefore, the size of nold release filn11012 is slightly | ar ger 10

t han the si z4 f e nol di d_sec
nmet hod of coer%)fgesEF h StBP dq%?%{né fife: h% é};gt r%rrlu i(;@ ey A cor QQ%P%rOdExarrpl e
2, thereforeyighe size of the nold reI ease fil mnecessary for single resin

nol ding can be reduced as conpared with such a roll feeding systemthat a
mol d rel ease fil Vb reldedeifimarl®d? is wapaedby Fwieing a fitrh ldeawrt quteframph il gstbebl y

d Kk b | ] f |l f th
01 d 1ol 0asQOTOh BHOGiEH PISSTREBNZE MO T T § dr CHIBc B THURH as s onbl y
and ¢ hesol d . £L8aSe L IAnARER ohe] \é%?t@heémagleg@ SA50GLY AR sl take-up

roller necessary edi ng sys me unnecessary. erefore,

the consunptigmm h@f/m% devityolod3r eTRasige 6f tholdaaRadefilieldae ewhich Aty be aklzatte f or
Resin Accommobdation) 20 Plate 1031 (tray é]nf eedi ng granul ar resin 1010 into

cavity 1008 ¢ampiesoly gevasingliaimolgingsuriaeepeloner mld:ﬁegtlowloqﬂl, stdscied®m i ncl udes
a resin acconunqdat.i on e cess i C i.bed nDunt of
granul ar resfHEEEFET gftig ﬁﬁgﬁ‘&tpé’&“}“é?g‘?ﬁy %ﬁé’t&% d;zﬂﬁé%d has an

opening 1033g éﬁér%oﬁ%ﬂ-lﬂ‘asrh@re‘?@r%'h‘?ﬂ@%z@'ofﬁf&'l&ie@éﬁse@l%l@l@%@l hﬂglargé openi ng
1033. Prescrlﬁed anount of granular resin 1010 1s introduced into Tesin

accommi@at i othas fiecize V&R mbldpigatiHad0F owyr mo]fdesectmngl()@écham sm 1041 descri bed
|ater, as shown in Fig. 9. Ganular resin 1010 has a uniformthickness in
plate 1031. -21 F[Prtbﬁé}ethodroéﬁﬁma?e“ﬂ@kmﬁldl’@g@rH&§le§%91ﬁépﬁfé@%‘iha&t°at room

tenperature EQ r{qﬁg b nther%gngg WHQQ% {)Ptrﬁe RS ?eléagg’ ﬁlm Bgcegs%}lffog g%gfé%iu? ﬁlmdlng

t hi ckness. gra
can be reduced as compared with such a roll feeding system that a mold release film is

delivered from a delivery roller to a mold assembly and taken up by a take-up roller.

15 More specifically, most parts of the mold release film present between the delivery roller
and the mold assembly and the mold release film present between the mold assembly and
the take-up roller necessary in the roll feeding system become unnecessary. Therefore,
the consumption of the mold release film can be reduced.

(As to Plate for Resin Accommodation)

R—

20 Plate 1031 (tray) feeding granular resin 1010 into cavity 1008 is now described
with reference to Fig. 9.

Plate 1031 includes a resin accommodation space (recess) 1032 in which
prescribed amount of granular resin 1010 is accommodated. Resin accommodation
space 1032 has an opening 1033. Plate 1031 has a peripheral portion 1034 enclosing

25 opening 1033.

Prescribed amount of granular resin 1010 is introduced into resin

accommodation space 1032 of plate 1031 by a feeding mechanism 1041 described later,

as shown in Fig. 9. Granular resin 1010 has a uniform thickness in plate 1031.
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resin 1010 has a sheet shape. However, granular resin 1010 is an aggregate
of a large nunber of granules not welded to each other. Therefore,

comuni cation holes are 5 fornmed between the granules. In other words,.
granul ar resin 1010 is spongy. Resin accommodation space 1032 is a recess
corresponding to cavity 1008. Therefore, prescribed anount of granular
resin 1010 is fed fromresin acconmodati on space 1032 to cavity 1008 while
mai ntai ning the state having the uniformthickness, as described later. 10
When plate 1031 is reversed, granular resin 1010 having the uniform

t hi ckness | a i i |3 surface of
| ower nold g 3%F%rbgﬁf‘%lgggeal%qlob gh{l{]%g%%%??ﬁfgﬁ a%#o%?rhgéﬁ-rg;tgﬁ?lggﬁé ﬁérsglace of cavity
1008, as degedonkifistakiah 8pace AD3 T b Bavd theunif@hethidkaess €8i othdOlBrdssgraggad N t he

state maintaining the uniformthickness. Therefore, granular resin 1010 is
nmol ten at aresn Fi0rhas pebett Shapm t Hewevaiegrasuler eesia 10d0esan agseega® efgdergesur f ace
in cavity 1008, as co red with case wher ranul ar resin 1010 has a
concave Shaflmbi SATTIGFs obkeiden i FRR OB SRR eIep SPOTB TSRO PPg e

i ndi vidpal  gr A RfwdeRhdlerhfhils | tdBfer witid BFAHdar A MALYE @dnky MOREf rom t he
I ower surface si§§‘¥§ t he uppe% sur#gﬁe sidg&o# rgranular §££¥% 1016 t hr ough
t he communi aatonnodeioa Spdced0R i £@téssvoaspoading ed veen 1208t hEhgefan| es
constituting granular resin 1010. Therefore, resin conpact 1011 nolded in
cavity 1008 PEdAribes eyt at eranylargisin o s fedh frem regn ascammedsgion spase 1832 shown
in Fig. 11, I r-al rti 1 ni 0 aMih nold
rel ease fil %Q?é)vi‘%m%'?gl}% g%aéﬁ%nlgggéems%ggﬁ ?lg %ﬁégla%@ﬁé}gég}egs’éﬁ:a%%né\ér&anul ar
resijn 1010 ijge@ccomodated is closed with nold rel ease film 1012. Ml d

release film25 1012 and filmhol ding frame 1022 are reversed, and
t her eaf@ er noved Whemplate§31 oehersids granola? rqsinohdi1 6 ddviog theninfadte thiglokss inas

o B g e A b S S Db s et L
adj acent to.g d%ﬁtf&%&o&%l@@'%ﬂ% sirfabe gp%ﬁrg?gbﬁgég fifeéén e g% éﬁ%‘lfq{‘lr@ﬁ in Fig.

13. Further, opening reverse mold rele 1012
and openi ng gk@tilaratsic a1 iy 00 hesstme mpixieinitgtthe @@fItm thickness. Therefore,

granular resin 1010 is molten at a uniform speed from the lower surface toward the
15 upper surface in cavity 1008 as compared with a case where granular resin 1010 has a
concave shape in cavity 1008.

Further, air and moisture contained in individual granular resin 1010 itself
uniformly and naturally move from the lower surface side to the upper surface side of
granular resin 1010 through the communication holes (communication paths) between

J 20 the granules constituting granular resin 1010.  Therefore, resin compact 1011 molded
in cavity 1008 can be prevented from formation of voids or the like.

As shown in Fig. 11, peripheral portion 1034 and opening 1033 are covered with
mold release film 1012,  Thus, resin accommodation space 1032 in which granular
resin 1010 is accommodated is closed with mold release film 1012. Mold release film

25 1012 and film-holding frame 1022 are reversed, and thereafter moved by moving
mechanism 1017 provided on inloader 1013, as shown in Fig. 12.
Inloader 1013 can place reversed plate 1031 on lower mold section 1003 so that

cavity 1008 and resin accommodation space 1032 are adjacent to each other through
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ot her substantially on the same position, as shown in Fig. 13. In addition,
nold release film 1012 enters a state held by |ower nold section 1003 and
reversed plate 1031. 5 Thus, resin accommobdati on space 1032 and the space in
cavity 1008 forma closed space. The closed space is partitioned by nold
rel ease film 1012. Thereafter nold release film 1012 is adsorbed to cavity
1008, to have a shape along the shape of <cavity 1008. In other words, nold
rel ease film 1012 noves fromthe position of opening 1003 up to the
position of the surface of cavity 1008. 10 Foll owi ng the novenent of nold

rel ease fil nmhdifideast Gk De12, 295N dIFig a3 N FLBher, opalihg 163308PreRsicd flate _
accommodati on space 1032 into cavity 1008. Thus, granular resin 010 is

prevent ed f riéfil sweldtrdeisadilnoddident épepimgr K¥7of sevtynmfddsuperposspuitteeard32 and

cavity 1008. Therefore ranul ar resin 1010 i revent.ed f.r.om adher,i ng onto
S Y ol et Stigly O AR e pRTROT a5 Shart M Phel T adhretHE RO AR rne:

at the tine mﬁeﬂmé%mm%bsm@rﬁdfd@y'll%%&ldtéaaimo&raad?wefréegna% 1hpwer ol d

section 1003 or onto substrate 5. Consequently, forelgn natter such as a
resin rgsidue is Teuesihectohinedative smicai 1032 and theespaazl idicadgtysinoBdeen ar t he
I'i ke. Consequently, productivity of products can be inproved.

St Irgct ulr e ode@ééP%l@i ohbvElesrariPase)s patitianed bicmald slsasrddmalifilem Eg‘é;s%ﬁttqgﬁ t hﬁ
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not shown, an’ev of Cl out from

resin accomugay 008, SPAGhel A32dsC hoRPRickd Rini"Pd 1 hEVeR T fiel posikiBA & | S

provided on plate 1031 for resin accommodation. The evacuation nmechani sm
i ncl udes a versommn 1263 ppbpthefpositiex ahtilesuffesd of cavitphPfisdat i on space 1032 of

vacuaton mochart iR AICRETALPIPI SaEH SIRdP 14 RPBMGE A RO IBIL h such
5.2 oo hybton i Akl by Bt oS hacheplyoand dlcehsblyyovi e on
evacuat i on negloan penentéDfr6inlibattething @newgeIromh FestldosBmthotstion 9pesd 1032 and
accommodat i on space 1032 t hrough the _ _
cavity 1008. Therefore, granular resin 1010 is prevented from adhering onto the
molding surface or the like due to scattering resulting from an impact at the time when
15 the same falls onto the molding surface of lower mold section 1003 or onto substrate
1005.  Consequently, foreign matter such as a resin residue is prevented from
remaining on the molding surface or the like. Consequently, productivity of products
can be improved. |
(As to Structure of Evacuation Mechanism)
20 An evacuation mechanism bringing the mold release into close contact with the
plate is now described.
Although not shown, an evacuation mechanism forcibly discharging air outward
from resin accommodation space 1032 closed with mold release film 1012 is provided
on plate 1031 for resin accommodation. The evacuation mechanism includes a vacuum
25 pump, for example. Resin accommodation space 1032 of plate 1031 is provided with
an on-off valve. The on-off valve and the evacuation mechanism communicate with
each other through a vacuum path such as a vacuum tube. The on-off valve is

attachably and detachably provided on the vacuum tube.
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vacuum tube and the on-off valve. Wen the on-off valve is thereafter

cl osed, resin accommodation space 1032 is set to a prescribed degree of
vacuum Thus, nold 5 release film 1012 covers plate 1031 and is fixed. Then,
t he vacuum tube may be detached fromplate 1031 and the on-off valve. In
the state where opening 1033 of plate 103 1 is covered with nold rel ease
film 1012, evacuation is perforned on resin accommobdati on space 1032. Thus,
resin acconmodation space 1032 fed with granular resin 1010 is set to the
prescri bed degree 10 of vacuum Consequently, nold release film 1012 cones

[ I i th I [ 010 i ' : L
1032, ‘a5 shown | nFgine o1 ST AR RS AT T ke S Be B ER IRARE T oF

suction hol et%,rdm%; dRENPER VU ARBW A RN FRIEIRbmBRUAIGsphO3 103 25 rduBAthed Met hod
of forcibly discharging air around peripheral portion 1034 outward through

the suction Yeohws tihe anHeheomofianiven Whehaim emoffivalyk icdthergaftdrslashd resicuum t ube
and the on-off valve) is e yed. Accordi.n o this, openi 1033 of plate
1031 can_ be EXOUBIHTIOHG HIRa S4500 PIOTH IR CPREF S ABRB n Mo HoRel eage
film 1912 t o Rer4iphealconas @!aﬁé‘lo%q%d iA:H{édherl"hei?,oché‘xg@mﬁbé%h?i%’ of

performng evacuation on re accomodat 1 on space and the nethod of

perform ng eatathedtiofplatbnosighnd the odusft Vaite hol es provi ded on peri pheral
portion 1034 may be 20 enpl oyed, in order to adsorb nold rel ease film 1012

t'o plate 1031. Thin the stptegvheraapenng HE3 mjiptate &0Elais sovgrpdrvith 1old eelgsisafiln 1031

Thai mmy be b PIDLERy® BB dReY Foramien Shst 0B, FERonlo the

S pa;(:e bet weeg YRR afidd éi)a§@?f§52%d mﬁrﬁﬂfﬂulr@é@@ﬁof@ﬂs%ﬁ%%é ﬁr@scri%@@ae%rlaé nol d
rel'ease film 1012 can beé fixed to plate 1031 by adsorption so that 25

movenedfl of gofwowimr CesdenuedlyOmokineleasesiilmpiOd sedhes tnite closctdntatt ithes may
comuni cate wth only cavity 1008, and nmay not comrunicate wth the space
around peri pBepglar rega L0l H regis accquuaodagionspaet 1088, asrshpwn gukigr1.- 24 | nl oader

(T et 00 Techan, oAl 08 T, LR B g 0 5%,
peripheral portion 1034, so that a method of forcibly discharging air around peripheral
portion 1034 outward through the suction holes by the evacuation mechanism (including

15 the vacuum tube and the on-off valve) is employed. According to this, opening 1033
of plate 1031 can be closed with mold release film 1012 by adsorbing mold release film
1012 to peripheral portion 1034.  Further, both of the method of performing
evacuation on resin accommodation space 1032 and the method of performing
evacuation through the suction holes provided on peripheral portion 1034 may be

20 employed, in order to adsorb mold release film 1012 to plate 1031. The step of
adsorbing mold release film 1012 to plate 1031 by performing evacuation through the
suction holes of peripheral portion 1034 may be continuously executed until inloader
1013 advances into the space between upper mold section 1002 and lower mold section
1003. If mold release film 1012 can be fixed to plate 1031 by adsorption so that

25 movement of granular resin 1010 can be suppressed, the suction holes may communicate
with only cavity 1008, and may not communicate with the space around peripheral

portion 1034,

(As to Structure of Inloader)
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I nl oader 1013 includes a body 1025 and an attachabl e/ det achabl e base 1026
attachably and detachably provi ded on body 1025, as shown in Figs. | 1 to
14. Body 5 1025 includes a substrate receiving portion 1027 receivVving
substrate 1005 nmounted with electronic part 1004. Attachabl e/ detachabl e
base 1026 i ncludes a set portion 1028 on which plate 1031 is set, noving
mechani sm 1017 vertically noving filmholding frame 1022 and a base portion
1029 on which body 1025 is attachably and detachably provided. I|nloader
1013 can feed substrate 1005 nounted with el ectronic part 1004 10 and
granul ar resin 1030aded (fepfiag mechasistedf timdieA2l bafde holdiig) Mol 8 feefeédinn 1003.
Movi ng mechani sm 1017 |ncludes rod 1018 nounted wth stopper 1023 and an

ai r cyl i ndergrgmarvesiyl hidonterravity 10089 nowrdeseribiely noving rod 1018. Movi ng

mechani sm 1017 fo nd ,of to 1023.

At oyl nder - 10197Raif 003 el ShABIRS G0 dn afihalRplBecls B2:208%5 ¢

mount ed on Sc@ttacl%[ytdn@'lieﬂa@%lﬂro%’%@@ﬁ‘@@&ﬂ@%t ﬂQWxﬁn@@g%elﬂﬂ?-@M Body State
where resin accommodati on space is directed downward. Moving rechani sm
1017 can bril®ogs inulwdies eIsﬁa&atefrectemlﬂg)ﬂmlontloztmbﬁnﬂg subﬁtfat@l(}iISemde&d Wﬁhcl ose

openi ng 1033. Wen granul ar resin is fed to cavity 1008,  sto 1023
stops fil m HYHOR pazdopﬁanétt&@@ble/damhﬂe base d Py chiden? s PR "fﬂé@ & sm

1017 (1 0d 103k bELT] e TESAAIMaA O S AU P88 ﬁﬁrﬁ%&f&rﬁeﬁgar{lé‘t er.

When granul ar ' re cavit
downwar d al or@2whé kA bhid porhied pbz@gonf\x;mmeba@ﬁ?ozﬂgh@@dﬂ@&y@ﬁ@@é@@ﬁa@l e base 1026

det-ached from i nl oader 1013 is now described. Attachabl e/ detachabl e base
1026 i ncl udeIgO‘Slé@d pdnioader lﬂ@zsamf@ed\ﬁit@tratﬂ 1008 mpted witselgctomic ];2@'t oM mai n

f F tt achahl e/ det achahl e bas lu tion 1029
et achily R i 90y POSGRaN SrbrHO AR I HLSoctPh 190 1 i on
attachabl e/ det achﬁﬂa Harﬂs@r?-%fﬁnﬂﬁ&es%d%?@nﬁ%ﬁeﬁ%thls%'p%e} 'i'ofB Sie wher e

set portion 1028 is gl rected upwar as shown I n -25 Thereafter
nol d rel easeaif ¢ylinddrqdAving niechamizwe d 0UD vextiaalty Ihw@mmg)lrxecm&medlﬁmﬁms to
cl ose openi n9011033 of plate 1031 into which granular resin 1010 is

7 can insert the forward end of rod 1018 into stopper 1023.  Air cylinder 1019 can
vertically move stopper 1023.

15 Plate 1031 is mounted on set portion 1028 of attachable/detachable base 1026 in
a state where resin accommodation space 1032 is directed downward. Moving
mechanism 1017 can bring mold release film 1012 into contact with plate 1031 to close
opening 1033,

When granular resin 1010 1s fed to cavity 1008, stopper 1023 stops film-holding

20 frame 1022, and is received from moving mechanism 1017 (rod 1018) to moving
mechanism 1014 (rod 1015), as described later. When granular resin 1010 is fed to
cavity 1008, stopper 1023 is moved downward along with film-holding frame 1022.

Attachable/detachable base 1026 detached from inloader 1013 is now described.
Attachable/detachable base 1026 includes set portion 1028 on which plate 1031 is set on

25 one main surface. Further, attachable/detachable base 1026 includes base portion 1029
detachably provided with body 1025 on another main surface. In addition,
attachable/detachable base 1026 is set on base portion 1029 in a state where set portion

1028 1s directed upward, as shown in Fig. 10.
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i ntroduced, as shown in Fig. 11. Thus, nold release film 1012 covers plate
1031 in a state where prescribed tensile force is applied. 5 After

at t achabl e/ det achabl e base 1026 is nounted on inloader 1013, set portion
1028 is mounted on the | ower surface of inloader 1013, as shown in Fig. 12,
When inloader 1013 is inserted into the space between upper nold section
1002 and | ower nold section 1003, opening 1007 of cavity 1008 and openi ng
1033 of plate 1031 are opposed to each other, as shown in Fig. 13. 10
Therefore, inloader 1013 is noved downward. Thus, opening 1033 of plate

1031 i's adj acent Ith%iegglgr”r;hl?}l&rél%’s%ﬂ?&l 119‘?2‘% sdtTiﬁEQedsc?o%de’aHd %?%vh{ér rﬁec'ﬁgrﬁén’? wher e

nold release film S I nterpose I's time, resin acConmodati on
space 1023 hiag7 agta¢iodeaspenigil 033 0flPlate(18S 1tigto StHickcgrandlaodesiba©dd kg Mechani sm
for Resin Materi al 15 Feedi ng nmechani sm 1041 shown in Fig. 9 is now
descri bed. ReEedused,mechewvn irfigod1 fldwssmpldadiersedidn 183 gnrerdplatyr WRdime resin
1010 to resin commda%i n spg,ce 1032 .0(5 pl ate 1031. Feedi ng nechani sm

ey ent G

a
1041 incl ude%ath%ﬁrgégﬁsﬂ ilsnaé)pblS ‘tion 1042 neasuring prescribed

amount of granul agqdrashhabRdtRA5b1E Pt ABUEENGohited SR Boddef P01B! 8kt Pokid3l-
Feedi ng nmechani sm 1041 further 20 includes a plate receiving portion 1043.

At t achabl e/ dER&dhmblieedas ehellOR6r sunfant efinloadéel QB aiseshd®@in Fge. p2.acBthenn pl at e
receiving portion 1043. Measuring/introducing portion 1042 nmeasures

prescri bed af9aRer 1613 frinseriea mntp &G HaqoRveshePReR Modisrelan ¢ B2 anddawer nt o
. g LS sien . o
o B ot AR s 8aoRAS ke 1807 B vy 194 A bichin MALrik iRy 19, e

25 Thus, gr asndosdd toeatiotherl @s kibwieisiFg agconmodat i on space 1032 of plate 1031
is formed in the uniformthickness. In other words, prescribed anmount of

granul 30 resin 10H@réfere, inleadereHeld i moved dawawerdmmddus.icpaninpded aldateof pl ate
1051 A L BANLEL e AOI0ohevina o L Lot MR, nees L R e 1091
Lol o, Sl oo Eho e Ltk AT 1291 b
granular resin 1010.
(As to Structure of Feeding Mechanism for Resin Material)
15 Feeding mechanism 1041 shown in Fig. 9 is now described.
Feeding mechanism 1041 feeds prescribed amount of granular resin 1010 to resin
accommodation space 1032 of plate 1031. Feeding mechanism 1041 includes a
measuring/introducing portion 1042 measuring prescribed amount of granular resin
1010 and introducing the same into plate 1031. Feeding mechanism 1041 further
720 includes a plate receiving portion 1043.  Attachable/detachable base 1026 mounted
with plate 1031 is placed on plate receiving portion 1043. Measuring/introducing
portion 1042 measures prescribed amourt of granular resin 1010, and introduces the
same into resin accommodation space 1032 of plate 1031 while vibrating and moving
the same. Plate receiving portion 1043 vibrates attachable/detachable base 1026.
25 Thus, granular resin 1010 in resin accommodation space 1032 of plate 1031 is formed in
the uniform thickness. In other words, prescribed amount of granular resin 1010 is

flattened in resin accommodation space 1032 of plate 1031.

As to granular resin 1010 having the uniform thickness in plate 1031, granules
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may be formed in the uniformthickness with a "squeegee", in place of the
operation of plate receiving portion 1043 uniform zing the thickness of
granul ar resin 1010 by 5 vibration. (Method of Conpression Ml ding for

El ectronic Part with Ganular Resin in Plate) First, the step in which
filmholding frame 1022 is fornmed is described. As shown in Fig. 8, nold
rel ease film 1012 having a prescribed size is placed on 10 | ower frane
portion 1021b. Then, upper frame portion 1021a is placed on nold release
film1012. Thereafter upper frane portion 1021a and | ower frane portion

1021b hol d gRl&brhf! fASRIdddtHedldnd ibsiRiISHFTd RAEIV SR34#8sin T08Bhaving a
filmholding frame 1022 is fornmed. At this tinme, nold release film1012

hel d by uppeonstanashappohdwiom Exbfiiple3 desdribediaterf r Granujao résiroH) 1002 piaté $03dul | ed

with prescribed force. Mld release 15 film 1012 may have_a size for

: 4 : f 1 y
conpl et el y EWY& forged i thedinifprp thicknesorith p "sqyiregeerndh alace akthe oreration obing

i ncluding a I r ; di ral e film
1012 may | uf &g{]{eﬁé{ﬁagﬁ ;6%?701%1?1 Pg%%l%ﬁhg%%%etyc ra%P%%P?I%%%f&éig%gnd | ower
frame porti obrafdalb are stopped by stopper 1023. Then, the step of feeding
granular resin 1010 to plate 1031 for resin 20 acconmodation is described.
As shown in Fi g. (MethattodSloaipresside Matiapifer BlasteoriOP ot ingthdetandaeledin mm

i nl oader 12%3, and placed on plate receiving portion 1043 while directing
set portion 303 upward. Then, plate 1031 is nounted on set portion 1028 in

a state where opgnifithe MAFR itk IEERAHlL WINRI 2 RroTENs dASSB3FAr Y amount of

granular resin 1 asured, a reafter 1 ntroduced Into resin
acconmodat i on spagehd®dh Big. plmble rdlodd flmam 2 kedsgs pregéried seducplagedaar ti on
1042. Thus, plate 1031 fed with granular resin 1010 is conpleted. -27 At
this tite, powerdramecrariemgOPdr t iToan, 1ORS fEppe Peionilf? ka is dlcebopmeie 1031,

Thus,  the thicknessop! ORANMIAL o ES WAOAR M SRS N RSSO TIRALI AL, Space
1021b hold mold release film 1012 with prescribed pressure. Thus, film-holding frame
1022 is formed. At this time, mold release film 1012 held by upper frame portion
1021a and lower frame portion 1021b is pulled with prescribed force. Mold release
15 film 1012 may have a size for completely covering the molding surface of lower mold
section 1003 and including a portion necessary for holding frame 1021. Mold release
film 1012 may jut outward from frame 1021. Upper frame portion 1021a and lower
frame portion 1021b are stopped by stopper 1023.
"Then, the step of feeding granular resin 1010 to plate 1031 for resin
20 accommodation is described.
As shown in Fig. 9, attachable/detachable base 1026 is detached from inloader
1013, and plaCed on plate receiving portion 1043 while directing set portion 1028
upward. Then, plate 1031 is mounted on set portion 1028 in a state where opening
1033 is directed upward.
25 Then, necessary amount of granular resin 1010 is measured, and thereafter
introduced into resin accommodation space 1032 of plate 1031 from

measuring/introducing portion 1042, Thus, plate 1031 fed with granular resin 1010 is

completed.
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Thus, granular resin 1010 is fornmed in a sheet shape. At this tine, the

| ar ge nunber of granules constituting granular resin 1010 are not welded to
each other. 5 Then, the step in which opening 1033 of plate 1031 into which
granular resin 1010 is introduced is covered with nold release film 1012 is
described. First, the upper surface of plate 1031 into which granular resin
1010 is introduced is covered with nold release film 1012 held by
filmholding frame 1022, as shown in Fig. 10. At this tinme, stopper 1023
mounted on filmholding frame 1022 is 10 inserted into the forward end of

rod 1018 of moving tﬂﬁqmﬁg%? égﬂngga 'QInOl‘P{‘)qgraH lpe:]s%ibrét.il&%ﬁ) Slatg-rl]ﬁg]i. dailjﬁe s,

cylinder 1019 of noving ani sm noves wnwar ease

film 1012 noieshickdedsdf @peinian geskORA 00 regirdd ol afi@Ospacd DO i Hifermiz&Isi n
1010. Consequently, openi 281 1033 is closed with nold release film 1012. 15

Af ter plate Tosigiasulegroesndd]listiormeg|inasbeat abapef i Anthiotime, deduganioberdy be
performed on the space in plate 103 vere i mold rel ease film 1012.
Thus, resin grﬁ‘&'ﬁﬁsﬁp@ﬁ&ﬁ?{"&}g 'ﬂ?:rereilﬁigf(? re “fme’_!) eg t%F%‘%c?tﬁ%red degree of
vacuum 5 Consequentiah, the rgfehgn wc%gemﬁg hmﬂ@ﬂ%afeslo@qi%% hafcH Gamliat @sit031.
Evacuation for adsorbing ld release film1012 to peripheral portion 1034
20 t hrough t e Osumtroducedad esverdd widr inplarekdasepfilnt 162 14 0&4ribedy be perf or ned
simultaneously w.th the aforenentioned evacuation. Alternatively, only the

eévacuation for adsEvohagpPemswdrcedf slitel 431 infornhish gEnplar resmetdl hor ti on” 1034
through the ﬁé@%cgg lishco 'v@%&%ﬁ%&l??@%%s?%ﬁéﬁg@tl?%@ld]bg% '—Wdiggfrgﬁrefleﬁgfat . Then,

att achabl e/ de e ba romplate recerving p ion 25

1043. At thi ﬁloWnﬂEFngQO.aChﬁﬁﬁseﬁrﬂ@,tsﬁﬁﬁ@rbi@3bfﬂ§@ntw3§ﬂinﬁl-ﬁbldﬁ%5fr5dlé modyak di ng
frame 1022 and plate 1031 into which prescribed anount of granular resin

1010 i 30i nt r mskrteddntaribe foswijdentl of radl G18eofavadummiecranisas] HAoimnipadeFil g3 11.
Then, the Stfh% Sn whi ch attachabl e/ det achabl e base 1026 is nounted on body
28 1025 of ihi6aker 1013 in the state havi ng plate 1031 fed with granul ar

resin 1010 and il Bokdidagr {6186 i RelithiRe 1018 HRed dbfheage Finh

mold release film 1012 moves up to opening 1033 of plate 1031 fed with granular resin
1010. Consequently, opening 1033 is closed with mold release film 1012.

15 After plate 1031 is covered with mold release film 1012, evacuation may be
performed on the space in plate 1031 covered with mold release film 1012. Thus, resin
accommodation space 1032 is set to a prescribed degree of vacuum. Consequently,
mold release film 1012 is adsorbed to plate 1031.

Evacuation for adsorbing mold release film 1012 to peripheral portion 1034
720 through the suction holes of peripheral portion 1034 may be performed simultaneously
with the aforementioned evacuation. Alternatively, only the evacuation for adsorbing
mold release film 1012 to peripheral portion 1034 through the suction holes of
peripheral portion 1034 may be performed. |
Then, attachable/detachable base 1026 is detached from plate receiving portion

25 1043. At this time, attachable/detachable base 1026 includes film-holding frame 1022
and plate 1031 into which prescribed amount of granular resin 1010 is introduced and
subjected to the evacuation, as shown in Fig. 11.

Then, the step in which attachable/detachable base 1026 is mounted on body
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First, attachabl e/detachabl e base 1026 shown in Fig. 11 is reversed. At this
time, the surface of plate 1031 covered with nold release film 1012 is
positioned on the 5 lower side of attachabl e/ detachabl e base 1026. Then,
base portion 1029 of attachabl e/ detachabl e base 1026 is nounted on body 1025
in a state where plate 1031 is reversed. Thus, inloader 1013 shown in Fig.
12 is formed. At this time, granular resin 1010 is present in resin
accomodat i on space 1032 whose opening 1033 is closed wth nold rel ease
film21012 in the state having the uniformthickness. 10 The step in which

t he granul arl02®sf inldaderf 0d3iimthe staeehaving plgtei 1[03hded dhits granbedrasint 1010raafier ence
to Figs. 13 and 14. As shown in Fig. 13, inloader 1013 is first inserted

into the spzﬁé@‘f@&“‘?&@ﬁn@b‘b@homﬁgH‘eé@ﬂ@ir@ﬁasf(f@% and | ower nold section 1003.
Then, inloader 1 1r5t, %%&%bl‘rér@%‘%gga‘ble &Qyig%%%%sﬁxﬁ??%#QQ? {elal?rsgcﬁt Rtnth%UbSt rate

set portion 1006 ofupper section e’s € Wwhere el ectronic
part 1004 i gingH, HiRGueRcompIMeN a3 1 ddvered vith fRMtErelche BinPVIeSs pokatisheardd.therhus,

the | ower surface of inloader 1013 cones into contact with the nolding
surfaceb of |lowersidedfcittgchmbletietatbadds basalOBer , Then basepot®881A2O ofl at e 1031,

[ 1007 of it 0 | d rel i | m.1012 it d i
oDoet oy Ty AT PR Do B 53 B S350 SaBE R o s ne
forward end rgIlergeQig ﬁéﬁ iﬁgadepigﬁﬂﬁ}%xnvngrﬁﬁg.%q ’f‘H%th@&edAPﬁns]EtlhﬁeﬁIgg%q Ird end of

rod 1015 in novin anrsm state stoppi ng ng frame

1022, as shaqwin i1010Hs Presérkt in kédirodBehimoBatisn spat® P whdfddpenifg 103 fckyseed from
rod 1018 to rod 1015. Further, noving nechani sm 1014 noves downward. Thus,

mol g r el easewith meld 2kasedilm K39 én thetstrée hasing thy uwifprnaduckatssi ower nol d secti on
1003 in,the state. where the rescribed. tensjle force i.s applied, Thereafter
it i sTorci bl y. PR Bttt B U (Pt aa mi 08 cevigl P ERESLed P 1012
cones into cly &10&9@?%913%“14? he surface of cavity 1008. At this time, the
~evacuation wth the vacuum punp provided on plate 1.031 is so -29 stopped
t hat resin acconmidstiovarin&jgada, haderd01pliafist iS&ieddih@ntye space bemwtebe upgec uum

state to an atnospheric pressure state. L

mold section 1002 and lower mold section 1003. Then, inloader 1013 moves upward.

Thus, substrate 1005 is set on substrate set portion 1006 of upper mold section 1002 in

15 the state where electronic part 1004 is directed downward.  Then, inloader 1013 moves

downward. Thus, the lower surface of inloader 1013 comes into contact with the

molding surface of lower mold section 1003. Further, opening 1033 of plate 1031,

opening 1007 of cavity 1008 and mold release film 1012 are positioned in substantially

identical planes.

/20 Then, stopper 1023 is detached from the forward end of rod 1018 of inloader

o

1013 and mounted on the forward end of rod 1015 in moving mechanism 1014 in the
state stopping film-holding frame 1022, as shown in Fig. 14. In other words, stopper
1023 is transferred from rod 1018 to rod 1015.
Further, moving mechanism 1014 moves downward. Thus, mold release film
25 1012 covers the molding surface of lower mold section 1003 in the state where the
prescribed tensile force is applied.  Thereafter air is forcibly discharged from cavity
1008. Thus, mold release film 1012 comes into close contact with the surface of cavity

1008. At this time, the evacuation with the vacuum pump provided on plate 1031 is so
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Thus, granular resin 1010 falls into cavity 1008 fromresin acconmodati on
space 1032 in the state where the surface of cavity 1008 is covered with
nold release film5 1012, as shown in Fig. 14. Ganular resin 1010 falls up
to the bottomsurface of cavity 1008 along with nold release film 1012, in
the state having the uniformthickness. Then, inloader 1013 noves upward,
and is thereafter unl oaded fromthe space between upper nold section 1002
and |l ower nold section 1003, as shown in Fig. 15. If granular resin 1010
remai ning in resin accommodati on space 1032 nust be 10 renoved, plate 1031

may be hori zedppall that essinv@tdm@alidtion\spiveal 08d dfplate $03A! chawdedfeondthepracai i bed
space is fornmed between the nolding surface of |ower nold section 1003 and
the | ower sufadtetrearcftmobRicac poaure ftatgs, substantially all granular resin 1010

falls into cavity 1008 from.r fﬁ cc nnndaHi space 1032. I n this case,
nl oader 1032 eyt MRl Eun IR RIS A OPR AR Bnascimpdpg aRace 5
Then, upper 1@%2{1 &Eﬁ%a{t«ﬁ@h&@% apgcd Qf’\fa@imb@s RROLERH uﬁt{ﬂ%ol@rréeé%la%ﬁﬁm _as

shown in Fig. Is tinme, granular resin 1010 nelts by heating in

cavity 2008 10doyarshdwwiit Fignbd d Gehelasesin 1000 Tk2ip t6hies edtome surélce of cavity ¢ par t
1004 nmounted on substrate 1005 is ped in the nolten resin. Thereafter

e
pressi ng nmen$p aMggmﬁprpplidégleas‘grﬁérgdp:lgég the gafe hawng heydonp thigmesesi n i n

cavity 1008...,20 After i_me necessary, .for rdeni ng .t I j
clapsus, uppEEm Bl s ST BETAanM 5 M ARG §RoA% i TS RE LB o
Thus, resin gpEPAGI sbich 100018 $RARFhdIE stQiohh©03aRRowA iCEgi 1y 1008 is
formed in cavity 1008. Electronic part 1004 is sealed in resin conpact
1011. Thus, conpriégsinolar neindioni( remsaiviogpt esimchccdihmndatidnespacd Bi3demustiht oads t he
nDIded%@ubstrate

, .1 .e., substrate 1005 and r.esjn.conpact 25 1011 from
appar atlis 106MOved Pltei O Tay ?%@”&PBF& ﬁi"?‘?}ﬁéh Vﬁ‘ﬁf"igrgdl‘} 2 SRLEUMEF 2r esin 1010

noves fromresin: g{g{}g I j : d
space forned&%%&]lbgcagr%nol Iehtlésdceldé]itt\? ge?lﬁ%%% aﬁ%%ﬁ?%?%&?%@%gpe §6%3?%§u| ar
resin 1010 doesowdtsuseatdfelaté 00Adhahas tsabstadlly alfighunaladtdsr 1 10dallsrigi n
acconmodati on space 1032 and c granul ar resin 1010 is

avity 1008. Therefore,

prevent ed freavity d0@8 ﬁpmge%mammmmféﬂ@mg)@eﬂ@%e Infthip gegsr infagder 1032 may
have a mechanism applying vibration to plate 1031,

15 Then, upper mold section 1002 and lower mold section 1003 are closed, as
shown in Fig. 16. At this time, granular resin 1010 melts by heating in cavity 1008
covered with mold release film 1012. Therefore, electronic part 1004 mounted on
substrate 1005 is dipped in the molten resin.  Thereafter pressing member 1009 applies
prescribed pressure to the molten resin in cavity 1008.

20 After a time necessary for hardening the molten resin elapses, upper mold section
1002 and lower mold section 1003 are opened. Thus, resin compact 1011
corresponding to the shape of cavity 1008 is formed in cavity 1008. Electronic part
1004 is sealed in resin compact 1011.  Thus, compression molding is completed.
Then, the unloader unloads the molded substrate, i.e., substrate 1005 and resin compact

25 1011 from apparatus 1001

According to the aforementioned method, granular resin 1010 moves from resin
accommodation space 1032 to cavity 1008 in the closed space formed by lower moid

section 1003 and plate 1031, whereby granular resin 1010 does not scatter to adhere to
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section 1003 or substrate 1005 as foreign matter 1112 such as a resin
residue. Thus, productivity of resin conpact 1011 as a product can be

i mproved. 5 According to the aforenentioned nethod, granular resin 1010 is
fed to cavity 1008 while the shape thereof is held. Therefore, reliability
in the amount of the resin fed to cavity 1008 can be inproved. According to
the af orenenti oned nethod, granular resin 1010 is fed to cavity 1008 in the
state having the uniformthickness. Therefore, granular resin 1010 can be

10 efficiently uniformy nolten in the thickness direction. According to the
af or enent i onegion®dtherdthargresinukeommedsdtion 5044 1083 aht eavigorovsni Tatretore hol es i n
resin accommodati on space 1032. Wen granular resin 1010 is nolten by
heating in cgenuar rimgf)lotlhéreerp@p@,from remaiinge B maddiap serdgased lawergraddul ar

resin 1010 are.n al | i ed outward u the co ni cati on hol es.
15 consequerieryth 14 B alefreRomBAgE @l Mihien LI HHB A REeTATR S “Thfas o
the Iike. |tpb&wﬁﬂ&f%ﬂﬁﬁﬂcbﬂ@&mﬁb?lh@ﬁ?ﬁxﬁkﬂ&%ﬂwQR@ﬁﬁﬁHUn'Cat'on hol es as

cl earances between the |arge nunber of granul es di sappear after individual
granul ad resin 10A&ordngtocths efbrerforaiopéemsthadmetahddr @kindOiPisesd tocavitpl di ng
for an electroniﬁ“fart according to Exanpl e t he present invention

3 .20 of
i s now descrl{8aviieithe Tapetherrobisthsld hérfﬁfeé%enﬁ‘él?blb&sm thy asaqupt p{ithe Testn \p) d
Assenbl y) Fi £t c%&iﬁ g%ﬁpﬁ}}@m&?rti cularly nenbers constituting a nold
caP 0 those o

assenbly are ident the nold assenbly described with

reference to Exanﬂbd%rc?m% foethe afdrémerftiodled mbthddOgrhfbiat fesia 1000 8 $6 e4vityol di ng
apparatus 1050 for an electronic part, as 25 shown in Fig. 21. Therefore,

t hese nmenber §008ria thpestase bevingthe ahidorantheckmesser dlhsrefordegranwar resin 18 4¢ pandteher
and desgription of these nenbers i s .not repeated. (As to Preheating
Nbchanﬁgn) QAR “@W&%ﬁgﬂflgﬁdhlngﬁ ¥8si on nol di ng apparatus 1050

L g echnc AP B dhaEpa I s

t hi ckness of caneu@tdtioghales iraresin@séomrb@dadiolnyspace 1032.  When granular resin 1010
is molten by heating in cavity 1008, therefore, air and moisture contained in granular
resin 1010 are naturally discharged outward through the communication holes.

15 Consequently, the resin compact is prevénted from residual of voids or the like. It is
presumed that the large number of communication holes as clearances between the large
number of granules disappear after individual granular resin 1010 is pressed.

Example 3
A method of compressi‘on molding for an electronic part according to Example 3
20 of the present invention is now described with reference to the drawings.
(As to Structure of Mold Assembly)
First, basic elements, particularly members constituting a mold assembly are
identical to those of the mold assembly described with reference to Example 2 (refer to
Figs. 13 to 16) in a compression molding apparatus 1050 for an electronic part, as

25 shown in Fig. 21, Therefore, these members are denoted by reference numerals

identical to each other, and description of these members is not repeated.

(As to Preheating Mechanism)

As shown in Figs. 17 and 18, compression molding apparatus 1050 for an
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heating granular resin 1010 wi thout pressing granular resin 1010 before
feeding granular resin 1010 to a cavity 1008. 5 As shown in Figs. 17 and
18, preheating nechani sm 1051 i ncludes a heating portion 1053 and a heated
surface 1056 heated by heating portion 1053. A nold release film 1055 on
which a frane 1056 is placed is provided on heated surface 1056. Preheating
mechani sm 1051 further includes a |lid nenber 1057 cl osing an upper opening
of frame 1056. Heated surface 1056 of heating portion 1053 heats granular 10
resin 1010 having a uniformthickness fed into frame 1054 on nold rel ease
film 1055 telectogh pamlaccardihg &s thif Exampld 6ampiGes s pgeheadigymedmasmul 1@51r esi n 1052
havi ng a unifaorm, thickness is f(%r med. As described later, granular resin

1010 or 105FTelisating wechepsw 109 bymifonmizes she,thhckaassat oxersl gemplap ey HiOMya) .

P TN i S R e S T

nmechani sm f Gesih m@rmﬂuﬁgangy go@nul ar 'resin 1010 into frame 1054 on nol d
rel ease film 1055. (As to Granular Resin) Ganular resin 1010 in frame 1054
is formed in the Amshpemnn Figs ckinanslsl 8ppreheating rhechaniemilAgl mskideni Beating

mechani sm uti | i zi vibration or. a " eegee", can be . enpl.gyed as .the
Techani om § IRFGhIg e Heeeh st dOSaReTAg By hEARe PRrieRgD o] PAdAd 15,
granul ar reskRatGif 1085 3FwHh J‘Eﬁﬁ@@o%uilrs‘;@a%@d kG26vilidh &h RlapldsutEs godep! d
release film1055 is interposed. Ganular resin 1010 1n frane 1054 is

heat ed pr el iBrelearing ywechansm, 105t farthdrembedeatadidemenlpaliD87 obsingambpperg t he sane
by reheating. At this ti me@)ﬁéanul ar resin 25 1010 in frane 1054 is forned

in the unifoMenngofkAmgd0S erieronriage 1Q7foat hoalieg pojiian d Pt heagsgranules j s
formed;, Th . ickne of .or ro.resin 1 i ni f t the
wnole B grsbitEH PRERAFTRESh ERRA R e 15 drlp S8 BT 02 ' 105
is such an a@gy@aMdkd refdsd ARt 1055 t TobeduBtls WrinGe sest] 1D HNES WhBriel ded

to each other by heating. Therefore, granudlar resin 1052 is sSpongy. Spongy
granul ar r esthieka®s fosnehar act eri zed by havi ng
As described later, granular resin 1010 or 1052 and lid member 1057 are
provided at a prescribed interval. Therefore, lid member 1057 does not come into
15 contact with granular resin 1052.  Although not shown, preheating mechanism 1051
includes a mechanism for introducing granular resin 1010 into frame 1054 on mold
release film 1055.
(As to Granular Resin)
Granular resin 1010 in frame 1054 is formed in the uniform thickness by a
) 20 flattening mechanism. A mechanism utilizing vibration or a "squeegee" can be
employed as the mechanism flattening the resin material. ~ As shown in Figs. 17 and 18,
granular resin 1010 is set on heated surface 1056 in a state where mold release film 1055
is interposed.  Granular resin 1010 in frame 1054 is heated preliminarily, i.e., at a
temperature capable of remolding the same by reheating. At this time, granular resin
25 1010 in frame 1054 is formed in the uniform thickness. Consequently, sheetlike
granular resin 1052 is formed.

Thus, the thickness of granular resin 1052 is so uniform that the whole of

granular resin 1052 uniformly melts. Further, granular resin 1052 is such an aggregate
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comuni cation holes therein, dissimlarly to a resin material nelting by
heating, a resin nmaterial solidified by pressing and a resin materi al
kneaded with powdery resin or the 5 like. Ganular resin 1052 having the
uni form thickness may be fed onto nold release film 1055 in conpression
nmol di ng apparatus shown in Fig. 21 in a state not enploying franme 1054, as
shown in Fig. 20, Further, granular resin (aggregate) 1052 may be
prelimnarily heated up to such a tenperature that the same can be renvolten
by reheating, 10 and may be prelimnarily heated to such a tenperature that

an el ectroni@aPakd o%%‘burfﬁ&@%??ﬁnﬁ’l@s greSHASLd Rt cH Bfer g)aﬂeal%g. Therefore,
conpr essi on- nol ded. When granular resin 1010 is heated, the upper opening of

frame 1054 ngynlia resovesed sporgly. | Spomgyrgrenuld(ssin 1052 istvharactesesd gr leavingar

resin 1010 is uniformy heated in  frame 1054 froma | qwe ayer portion up
to an upper ‘FW&‘I‘M%P?%BH“ Belfiarihsé’lné%gyé? 2P Wé"r?ﬁ‘élrmil%g’,[’y geaﬁ’é‘&t? K¥§@por ti on
1058 may be J . I i r ranul ar
rosin 1010 I PYAERGRR ) es AR IREE er) e b bty o
prescribed imgeerval. In this case, granular resin 1010 in frame 1054 is
uniformy heated fromthe |ower |ayer portion up to the upper layer portion
t her eof , si m | ar | Granplat fesincld$@ having theluindforms iineknes 0By b@feémlt@;x@uflre)g@se( Met hod

f Co i pn- di El ect ic Part with Heated I Resi . A met hod
o oxobut not Bl dR SN BFFERR PR G PRGRAIPHR 1 K& A1 FOSIArIOHPONBECr | bed.

as shown in Ei L > d I : i I d by an
i nl_oader 105%%“9%% s’(&)l\g;/%qﬂoi%&ﬁ1 m%:igg.%'ﬂ?ﬁr,&l?at %rlaé@lthf%ﬁ (Bg%iﬁ%#gr %rs 33? EEJ16052yi S

present on npietiminatigdretet upno 4H% empetature 2t thicesame b Se péracieen byrrehaating,
rel ease film 1055. Then, inloader 1059 is inserted into the space between
upper A8l d serdmanberprgminadly hedied taBich astempeigiirg bus an fiserans Pt 1004 oader

1059 noves downward. Thu release fil.m 10 cones into contact wth
- the surface B‘P“@%%PP? S‘_‘Lb%@enﬁiogtcﬁ% gg%p{eis%r}—n}o? el‘}e 1054 is placed on the 33

FID: (rjnl 285?1: fsaCienfg\;ﬂsg‘sé’giélyﬁpl'éiinsﬁﬁbiié)ﬁhaﬂ&g%é UppeNSp it & AR B 580h4 Heel ease
covered with lid member 1057. In this case, granular resin 1010 is uniformly heated in
frame 1054 from a lower layer portion up to an upper layer portion.

15 In place of lid member 1057, a heating portion 1058 may be provided on the
upper opening of frame 1054. Further, granular resin 1010 in frame 1054 may be
heated by the heating portion at a prescribed interval. In this case, granular resin 1010
in frame 1054 is uniformly heated from the lower layer portion up to the upper layer
) portion thereof, similarly to the case where lid member 1057 is employed.
20 (Method of Compression-Molding Electronic Part with Heated Granular Resin)
A method of executing compression molding with granular resin 1052 is now
described, as shown in Fig. 21.
First, an end of mold release film 1055 is held by an inloader 1059, as shown in
Fig. 21. At this time, granular resin 1052 is present on mold release film 1055 and in
25 frame 1054 placed on mold release film 1055. Then, inloader 1059 is inserted into the
space between upper mold section 1002 and lower mold section 1003. Thereafter

inloader 1059 moves downward. Thus, mold release film 1055 comes into contact

with the surface of cavity 1008. At the same time, frame 1054 is placed on the
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Then, air is forcibly discharged fromthe nolding surface of |ower nold
section 1003 and the space in cavity 1008 by evacuation. MIld release film
1055 cones into 5 close contact with the nolding surface of |ower nold
section 1003 and the surface of cavity 1008. At this tinme, granular resin
1052 falls fromthe nolding surface of lower nold section 1003 up to the
bottom surface of cavity 1008 in the state placed on nold release film
1005. Then, upper nold section 1002 and | ower nold section 1003 are cl osed.
Thus, 10 electronic part 1004 nounted on substrate 1005 is dipped in the
resin nat er ingdldifAR kiirfadg of Rywdr@fld Bgtibh 108V irf the HAQSBwherbaicgafd@ke ApPersIpl d
section 1002 and | ower nold section 1003 are opened after a time necessary
f or har deni netetpesdnol t en resin el apses. Thus, electronic part 1004 is

IR g e A LRI R A
nol di ng for (HoeTolF I e of
t he ma? hod OI?J @%Sﬁ%ﬁgsg?%ﬁﬁ Cﬁr}gﬁrydl g b?é Waﬁofeclt@[fpgoﬁlﬂea%ezfri@ a(%gocﬁjglegﬁgﬂ?o

Exanpl €5 2 catosbeortattavittethe nidididg Blﬁf&ﬁ@é Idwdrmdl@e&ctimndl00y anld the skixasepdfe 3 has
a size corresponding to the size of the nolding surface of |ower nold

section 10032 M8 czﬁhtblytlmogan@ﬁrrﬁeﬁlarlpﬁ%lsfm@@aﬁ%ﬂ@gzu ‘Fﬁrotf HsYer nol d
rel ease fil at ra ilmin
t he form of %&lgg%uon lﬁé? thta%?lgﬁ)gt %@F%QFA%&@%{&&P%I@SE{&&% r %5?01{1

pl ace of thqeg&@thqm05e5|n in the aforenmenti oned Exanples, a re5|n naterlal

held in a constant shape (thickness) at roomtenperature nmay be enpl oyed.
ThlﬂS resin 25 neklenj gipecmo CbSesborbéO(lZmnrddowmzmdldtﬁpcmrwa&emmloél'dde fThigkness

- of the_gesin naterla may be u |for zed or the like. Wen
the redPn moHERioRIC ARel 1Of mauRiEd QrgHEHERE I&iﬁ@a bped i fF%ﬁ@F%‘FUF‘%‘“P%
enpl oyed, pr m wEeh 051,
dissimlarl yﬁ}!{ﬁ'{ge tul#%ﬁcas W er eq:th%ge%ge}rs@gﬁl}?ﬂ?@?eg dr{dgo I'n @Qéf&?o}l
const ant shapm3ake oxunel bROMENAE HERsdasy fombhaieailg thY molténrekinelapsse Thus,
enpl oyi ng the resin material held in the constant shape at room

tenperature,® leqtroatet parts 09 igsealed in peesin compact 1011 corresponding to the shape of
cavity 1008 in cavity 1008.

15 Also according to the aforementioned method of compression molding for an
electronic part of Example 3, effects similar to those of the method of compression
molding for an electronic part according to Example 2 can be attained.

Mold release film 1005 employed in Example 3 has a size corresponding to the
size of the molding surface of lower mold section 1003 having cavity 1008, similarly to

20 Example 2. Further, mold release film 1055 is created by drawing and cutting a moid
release film in the form of a roll.

(As to Granular Resin According to other Example)
In place of the granular resin in the aforementioned Examples, a resin material
held in a constant shape (thickness) at room temperature may be employed.  This resin

25 material can also be uniformized by vibration. The thickness of the resin material may
be uniformized with a squeegee or the like. When the resin material held in the
constant shape at room temperature 1s employed, preheating may not be performed with

preheating mechanism 1051, dissimilarly to the case where the resin material not held in
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effects attained when the resin material not held in a constant shape at
roomtenperature is enployed can be attained. 5 In each Exanple, a
thernoplastic resin material may be enployed in place of the thernosetting
resin. In each Exanple, further, various materials such as a powdery resin
material or a powdered resin material having a prescribed particle size
distribution may be enployed in place of the granular resin material. In
each Exanple, in addition, a silicon-based resin material or an epoxy-based
resin material may be enployed as the 10 resin material. As the resin
material, amyoh@sithifetros téhata® idempllyed. MeAles irpthe basel sfgmplayanstpar ency,
a resin material having semtransparency or a resin material_ containing a
phosphor escéesin matearl held ianbe eonstanbshepe entoometempergiurersfiepls senr o9 ¢. | n each
af orenmenti on Ex I liquid.resin i fied in _an atnmpsphere of room
Fenper at ur o TS AONEC BRE e rOPLEREP RS 4T & FRRATE PR 2 AT CoPerige

granul ar resd gmpldredanPeia@hinddt simlar to the prior art described in the
above section o ackground art, a nethod of conpression-nolding an

el ectrdni c part rneathdtkanpla asbdysibpastte wsinmaerial emy ibe raiplyedin plgceesfphoyi ng a
nol d assenbl};l/ of a conpression ol ding alt‘glpar atus for an electronjc part is
carried out INGBOsHHNRESH. Filyeach Example; fyrdepsiafee materys ik rIwAeNbaded on

e ol o asS bRy Gy HRRNARre Bt nb e PRt Rty Ty 8 Qo o

section 2103nay He dnifiiSyed P pladd biSthe g_faaauf dsin RfteNal2 1 Obedch Exkeld, M Qldaionavi ty
2105 covered with a nold release film2104. In this state, granular resin

2106 is nol taeslidoy-basslttiesiy matniat eradnt epoxyrbpenad rasih thatasiet inanbe edplogiediad heer nol d
sectio], 2103 are closed, Thus, an electronic par 2122 nount egev.o a.
substr Qe 279" MEtesdl GiARIBE TSI FHE IR IAP BEsTak B AT TRIER Yg0s,
Further, pragsdbfedcs, fRRI fedidl hilfy sdiirhfiddafensy Or 4 PoshaNaibdal 2binhg £ Lot tom
surface nenber %1%76?’ Tf"lbgg ae r es?\ﬁ %?)npact acoré}lF espoﬁgli ng t% t ﬁ%mlsa?gape of
cavity 2105 phosfinresecht nfaneriad guiba fligresdehemededaitmabecenpsioed. | $n skl ed with the
resin conpact. 35 Further, a feeding nechanism 2108 is enployed for feeding
granul ar restferemenieoned kxampley liqud pespgiquaBedRARrALMASPRETS. of 2G0m fRIBRArHYre
fEChantSm 2108 a'trggslp%grei"cs pr%sstuper r(r)llafyggé employed in place of the granular resin.
15 As prior art similar to the prior art described in the above section of background
art, a method of compression-molding an electronic part mounted on a substrate with a
resin material by employing a mold assembly of a compression molding apparatus for an
electronic part is carried out, as shown in Fig. 47.
In this method, a mold assembly loaded on a compression molding apparatus
20 2101 for an electronic part is employed. The mold assembly includes an upper mold
section 2102 and a lower mold section 2103. In this apparatus, granular resin 2106 is
fed into a cavity 2105 covered with a mold release film 2104. In this state, granular
resin 2106 is molten by heating. Thereafter upper mold section 2102 and lower mold
section 2103 are closed. Thus, an electronic part 2122 mounted on a substrate 2121 is
25 dipped in the molten resin material in cavity 2105.  Further, pressure is applied to the
molten resin in cavity 2105 by a bottom surface member 2107. Thus, a resin compact

corresponding to the shape of cavity 2105 is formed. Consequently, the electronic part

1s sealed with the resin compact.
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hol e 2109 and a shutter 2110 provided on the | ower side thereof Feeding
mechani sm 2108 so opens shutter 2110 that granular resin 2106 falls into
cavity 2105 froma space 5 in through-hole 2109. According to the
conventional conpression nolding apparatus shown in Fig. 47, the distance
bet ween feedi ng nechani sm 2108 and the bottom surface of cavity 2105 is
consi derably | arge. Wen granular resin 2106 collides with the bottom
surface of cavity 2105, therefore, powder having adhered to granular resin
2106 is easily blown up. 10 Further, granular resin 2106 or the powder

havi ng adher ed t Burgiearufeading artinidiOBl 08sic ainplwed fyr fealilg gamgawiesifh 210k bot t om
surface of cavity 2105, to adhere to nold release film 2104 covering the
mol di ng sur M@ eavy 21 Bdueas shovriinddigt47on Feedng amh@lsaa?lo&)mdué%earthrmhd section

2103 not | |.m . tt
(nar dened” migeery? by HiGeLPl DA FHEEER S Phneh e BRE, esardirits st ace o
15 | over m)h@osswépeﬁﬁ‘s}%l@?’zﬁMh&tﬁﬁﬁdlﬁrtr%sﬁé¥@6 faﬁBﬁ{téfc%ﬁr Zlbb%dcn%@}bﬁé‘ mat t er
adhering to |ower section 03 nust be renoved by “cl eani ng. Further,

the yi @&l d ofn thregudiot 2108wer s due to the foreign matter adhering to the

substrate. Conse entJy t he product|V|ty of tq - products | owner Furt her,
shutter 2110 may %erdEBde MecogientioBal SQRIEFSSINn 510 §P&ﬁﬁpaa%tu? gV B F0% 47, 20

Therefore, ife ﬂ?%gc%%g%@e%ﬁ?e%ﬁ[ rﬁé%h{nﬂ&%ﬁ%’%nc% fig et {% of @ ?ﬁ%‘ ign

nol di ng appara nseque odu |V|ty e products 1 owers.

I n addi tioncoiiderabBlidfpa. ofwmah &Huﬂir résﬁSRdedHﬁieﬁ&MthrtﬁéTﬁbﬂﬁorﬂ@uﬁive afer i pher al
surface of through-hole 2109. Therefore granular resin 2106 cannot be fed
to cavit y 23085 208 Hheriepe, a@meabwn@ik@@qlue granplar redin 3416 i egsilybldvnws pect
to th ed to,t

f 25 | h
o oo™ ERhrits, Sl R 06 G2 S SRR hind Sk S Bl S8 PY 5 105 may
becone no n @&tfe%t{?;o'ﬁfﬂ'inﬁ%e%oﬂgﬁ%%@é of @a%lt? 2?@9 Qo ABYREJ RBNEdIhR 2

convex shape or t like. Inthis case, granular resin 2106 cannot be
uni formy hdéimh@d04 coverug the 2dl0img surfae odesmereﬁoidesectmmcﬂi 03 adéf @eatt of ovraused
8 P D e crion 2107 RO coveted withi1he mold 1olease i, Consequently, foraign -
matter (hardened matter) such as a resin residue remains on the molding surface of
15 lower mold section 2103 and substrate 2121. Therefore, the foreign matter adhering to
lower mold section 2103 must be removed by cleaning.  Further, the yield of products
lowers due to the foreign matter adhering to the substrate. Consequently, the
productivity of the products lowers.
Further, shutter 2110 may not operate due to adhesion of granular resin 2106.
20 Therefore, it may be necessary to interrupt the use of the compression molding
apparatus. Consequently, the productivity of the products lowers.
In addition, part 2106a of granular resin 2106 may remain on the peripheral
surface of through-hole 2109.  Therefore, granular resin 2106 cannot be fed to cavity
2105 with high accuracy. Consequently, reliability with respect to the amount of
25 granular resin 2106 fed to the cavity cannot be improved.
Further, the thickness of granular resin 2106 in cavity 2105 may become

nonuniform. For example, granular resin 2106 may be formed in a convex shape or the

like. In this case, granular resin 2106 cannot be uniformly heated in cavity 2105.

-36 -



The aforenentioned problens also arise in a case where another resin
material such as powdery resin, powdered resin or liquid resin is enployed
in place of the 5 granular resin. The invention disclosed in Exanples 4 to 7
descri bed bel ow has been proposed in order to solve the problens of the
conventional apparatus and nethod described with reference to the

af orenentioned Fig. 47, and an object of this invention is to inprove
productivity of products obtained by conpressi on nolding. Another object of
the 10 present invention is to provide reliability in the anobunt of a resin

material fR@rdiereasueRvidetect is Shsel tiai @A septhRAtTIM afdlierPaRTeMbink BMBAt i ON S
to feed the resin material into the cavity with a uniformthickness. A

furt her obpsematefiak he present |nvent| onis to inmprove the quality and
reliability of sin co npr essi on- nol de e cavit anple 4
15 A et hod of HEREREBEN SROTBIANG S0 S8 18R BRI o LT Ay o

Exanpl e cgfuﬁ ) ﬁ’ﬂﬁll ar | auedof fgr ef or are now
descri bed h %ﬁ%al 1\t/?:\)ltmtnh e{%aﬁeﬂzge toﬁtﬂhdgrggr éﬁdﬁgsﬂ?g)ﬁt oOStructure of
Cbnpr@SS|QﬁmNmkdbm@ Apparatus for Electronic Part) First, a nold assenbly

T of a conpre55|on nmol di ng apparatus 2001 (hereinafter 20 also si mply
referred to as Thggpeantiondisglosed in Expigples 4 t@ﬂei@wrewéelpafrhasbgewgwseéed with

~reference .to S assenbly and
an i i oaadp i itk Bkl PR P nlo afRGL i i FReh el o0
mount ed Wi fefar@de & 88 LFRBENRARE Fi FZQ@%@% cﬂ:ﬁé&E‘Hf Aiaavatis il t8hmpR¥EN 2007 to

the nol d assenbly. Apparatus 200 5 furthef conprises an unl oader (not

shown) unlpradithanigim ubprodatte oB2M6d by comphession hrbldieg s eAdplther objeet ofthd assenbl y

i ncl an upper nold secti whose position is fixed _and a.novable
| owefg mol PrE¥E ina?pt@@oatocmawgeae Blﬁtmaéhe paPYntof @ resihmeisnal fed to7a ﬁ&yaar at us

2001 con tﬁF ﬁle?%@ggtgflf%ﬁ‘é é{ﬁé?ént ﬁ@%ﬁ(\’g)n d@‘?@%eﬁf&h Qﬁrmagegrlagm% c%gxb‘,im?’ and

| ower |on prescri tenperatu paratu further
w1th a umform thickness. A further object of the present invention is to improve the

quality and reliability of a resin compact compression-molded in the cavity.
Example 4
15 A method of compression molding for an electronic part according to Example
of the present invention and an apparatus employed therefor are now described in detail
with reference to the drawings.
(As to Structure of Compression Molding Apparatus for Electronic Part)
First, a mold assembly of a compression molding apparatus 2001 (hereinafter
20 also simply referred to as "apparatus 2001") for an electronic part is described with
reference to Figs. 31 to 34.
Apparatus 2001 comprises the mold assembly and an inloader 2002
simultaneously or separately feeding a substrate 2006 mounted with an electronic part
2005 and granulated granular resin 2007 to the mold assembly. Apparatus 2001
25 further comprises an unloader (not shown) unloading substrate 2006 from the mold
assembly.
The mold assembly includes an upper mold section 2003 whose position is fixed

and a movable lower mold section 2004 opposed to upper mold section 2003.
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conprises a nold clanmpi ng nechani sm (not shown) capabl e of closing upper
nold section 2003 and | ower nold section 2004 wth prescribed pressure. 5
Upper nol d section 2003 includes a substrate set portion 2008 on which
substrate 2006 nmounted with electronic part 2005 is set in a state where
electronic part 2005 is directed downward. Lower nold section 2004 incl udes
a cavity 2010 having an upwardly directed opening 2009. The bottom surface
of cavity 2010 is constituted of a bottom surface nmenber 2011 pressing
granul ar resin 2007 in cavity 2010 upward. 10 In apparatus 2001, substrate

2000 15 eloRaUBGSf 8l ARCIRR 2008 Al YBRGR Bl ApRSeLingaos [ n the

state where roni art 1S recte er, granul ar

resin 2007aidslowetimoldt ectcavitoy 128 peesofibddoremiperinlrel sappdrams 2000 furher addi ti on,
upper nold section 2003 and | ower nold section 2004 are closed with the
prescri bedc@mpiisss p goldrelemping mechanssm @0p shawpCopatle otlppregiupner oiedd r esi n
material neltin 5 i.n cavity 201 he.noblten resin in cavity 2010 is
pressed by® P?ggr(?%ﬂ}dfl%(%r meldises 1%%?1“%&“‘%@%#%%” bed pressure is
appligd to the UBhLefoll Sedni00F Méhiiks 2Mirafelel fistion 2004 S8 WhigOTPact 2012

- corresponding to the shape of cavity 2010 1s forned 1n cavity 2010.

El ect r oni ¢ syistrite 20056 moanted atithckléctrone piant Z00Paet 1129 dtate wWikréd\elettoorghparot  shown,
| ower nol d_section 2004 includes a prescribed nunber of suction hol es whose
"both ends éeifmisdiregeddowrrardayLoyennoly waiom20fddncimasaravity dalbkavinge| y. The

vacuum € ubey | oo AR SHATRI S8 PaRE U ARERR e, LANES FBl G 367 00 fur ther

i ncl udes a vactuum scharging air inh cav war d

t hr ough t hef §Y6téR BuHite @SembER 20 Masre A PEARulhSre @R 208 A1t R0 Bupvaguat i on 25
mechani sm The evacuati on nechanismforcibly discharges air to an externa

spacd0 from t helsggemtis20daysubytra® 2006 tsrseugrhsublsizats wett fiosnoh20Gsof Uppers, a
recess 2014 a.r ssed film 2015 i s adsorbed .t Q. cavj 201Q.
Consequent W?J PESHRR 25@0%11% e gt Jeptronty Eﬁ%&ﬂ%gzﬁ%ﬁé IRVHES ¢ i e,
granul ar re hHer@%ﬁglhérg%i%%Pb?ﬁ%@d o ERGE59 168Vt thwer mild sdcfidn bBo4eegi ng

Mechani sm paf urther conprrses a teeding nechani sm 2021 feedi ng
granul ar  addition, upper mold section 2003 and lower mold section 2004 are closed with the

prescribed pressure. Thus, electronic part 20035 is dipped in the resin material melting

15 in cavity 2010.

The molten resin in cavity 2010 is pressed by bottom surface member 2011.
Thus, the prescribed pressure is applied to the molten resin in cavity 2010.  Further, a
resin compact 2012 corresponding to the shape of cavity 2010 is formed in cavity 2010.
Electronic part 2005 is sealed in resin compact 2010.

20 Although not shown, lower mold section 2004 includes a prescribed number of
suction holes whose both ends communicate with cavity 2010 and a vacuum tube
respectively.  The vacuum tube is an example of a vacuum path. Lower mold section
2004 further includes a vacuum pump forcibly discharging air in cavity 2010 outward
through the suction holes. The vacuum pump is an example of an evacuation

25 mechanism. The evacuation mechanism forcibly discharges air to an external space
from the space in cavity 2010 through the suction holes. Thus, a recess 2014 of a
recessed film 2015 1s adsorbed to cavity 2010. Consequently, recess 2014 is inserted

into cavity 2010. At this time, granular resin 2007 is flattened in recess 2014,
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resin 2007 to recess 2014 of recessed film 2015 outside the nold assenbly,
as showmn in Figs. 23 to 28. 5 Feedi ng nechani sm 2021 i ncludes a nol di ng
mechani sm 2022, an introduction nechanism 2023 and a mechani sm (not shown)
flattening granular resin 2007 by vibration. Ml ding mechani sm 2022 nol ds
recess 2014 corresponding to the shape of cavity 2010 on a nold rel ease
film2013, as shown in Figs. 23 to 25. Introduction 10 nechani sm 2023
nmeasures granular resin 2007 and thereafter feeds prescribed anount of
granul ar resin 2007 to recess 2014, as shown in Fig. 26. The nmechani sm

flattening gr a@‘%?{]ﬁ&%ﬁligq\gg%gés%%zvi bration vibrates granular resin 2007 in

recess. 2014 by ati ng 4, as shown in Fig. 27. Thus, granular

resin 2007 is flaphRR&D00N fiir@ee $6maHdkd a fellifS fmetiR@RNATIRI Teeddg ghaNad ar resin
2007 in recess 2014 enters a state having a uniform 15 thickness. (As to

Mol di ng Mecbem2@H)tovbdeds 2l dmscheassed Al Sfoutside the pwddasgemblynasaba®n lavi ng
recess 2014. cgjf;refﬁondi ng to the shape of cavity 2010 on nold release film
2013. As sHo%n4? P <%F;i gs. 23 to.25, nolding mechani sm 2022 includes die 2024

on whigh nold r ?:?@%?/Enfebﬁﬂsﬁpl(?lq]lgclgcgeﬁ}e%lgﬁ&g RedRHASH 239225&%#6&890@' d

‘rel ease film 20 pressing. Die et on a bas€ of feeding

mechani sm Zi¢thani$h 02024 4 methadsm (@ot ¢esy flafieitng graniiat sin@00Tdl d r el ease
film2013, Die 2024 forms a nol ding surface 2027. In nolding mechani sm 2022,
‘punch 2025 ypreédes nol d rel ease film 2013 into recess 2026 as shown in Fig.

24, in a state ere nmold rel film2013.]s_set on,.25 | di n urface
2027 a5 shown | ARG ey 363F wolds T8t Jo e En s Bo SeBtals” ' 2026 of
di e 2024 i scaliy 90D S FRldteletictBR©015] M K3 in &EpsSIOWNI N [hirGducéien | N ot her
words, press nolding of nold release film 2013 i's executed. Recess 2014 has
a shap@ caonechspemA@DAYmeasuca\aranul@Gedn 2687 sibthareafierfieeds R&cribGandmintiescr i bed
| at er, recesseduSi | m 2015 fed with granul ar. resin 20%7 is inserted. into

cavity 2010°f gignuasiresin 2GR togeegatt G, pesiavmindTe #as 4 he Sieshaiim SHIEHWEI n the

flattened granular resin 2007 by vibration vibrates granular resin 2007 in recess 2014 by vibrating
a die 2024, as shown in Fig. 27. Thus, granular resin 2007 is flattened in recess 2014.
Prescribed amount of granular resin 2007 in recess 2014 enters a state having a uniform
15 thickness.
(As to Molding Mechanism)
Molding mechanism 2022 forms recessed film 2015 having recess’2014
corresponding to the shape of cavity 2010 on mold release film 2013.  As shown in
Figs. 23 t0.25, molding mechanism 2022 includes die 2024 on which mold release film
20 2013 is set and a punch 2025 molding mold release film 2013 by pressing. Die 2024 is
set on a base of feeding mechanism 2021. Die 2024 includes a recess 2026 for molding
mold release film 2013. Die 2024 forms a molding surface 2027.
In molding mechanism 2022, punch 2025 presses mold release film 2013 into
recess 2026 as shown in Fig. 24, in a state where mold release film 2013 is set on
25 molding surface 2027 as shown in Fig. 23. Thus, recess 2014 corresponding to recess
2026 of die 2024 is formed on mold release film 2013, as shown in Fig. 25. In other
words, press molding of mold release film 2013 is executed. Recess 2014 has a shape

corresponding to cavity 2010, as shown in Fig. 25.
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state. Recess 2014 extends and contracts due to adsorption by evacuation in
cavity 2010, and hence the sane is desirably slightly smaller than the
shape of cavity 2010. 5 Although not shown, suction holes conmunicating with
external space extend fromthe surface of recess 2026 and nol di ng surface
2027 through the inner portion of die 2024. Ml di ng nechani sm 2022 has an
evacuati on nechanismforcibly discharging air fromthe space in recess 2026
to an external space through the suction holes. Mold release film2013 is
formed into recessed film 2015 having recess 2014 corresponding to 10 the

shape of rec?ss cr?déﬂ & 8 ssfe&'ﬂﬁﬁb N5 &l \ngrbgrfﬁ WigreS L6y (BEQAALESM (A

to Introducti on anl S Fee 1 ng I'TEC ani sm I'ncl'udes 1 ntroduction

mechani sm ZQtZ?CaﬁE}aMTOI NG\t tiEkE ftie] gianul@Stedin2007 had coeedt sigpp irethe fiahestdanount
of granular resin 2007 to recess 2014, as shown in Fig. 26. Feeding

mechani sm 2024 rscerraid 42 xipnasund Gagtraeisidan e e SORBION DS eXpRWARYN HEGESTY | ng

granular 7 fed to rec 0 al.on essed film
Jois. (as o Redidnesinendnt BRRERE denfhsmuls irndy uRhr ot taly 2R hough not
shown, 5appar at USAARRLh GOMTNoLEC SuchoTREIRS Bh AL NRE AT ODKRLL ol spaeblibial | Y
“vrbratrng t he base of feedi ng’ mechani sm 2021 shown i1n Fig. 27, this 20
mechani sm Virdm aliecsirfabeeofirasss 20Tkaimd rdmldlr%&aﬂfaw mz&ttmugmeammn@nﬁiqn ofgr anul ar
resin 2007 vibrates to be flattened in recess 2014 of recessed film 2015.
"Consequent | die 20% eMpldingdnechpsm 2672 @afSaarnﬁvaeuarleg imechasm frwblﬁghse YBI"or m
t hi ckness |s n. 8% Qwn_ i r Iar sin
2007 may be sognﬁqgs%pg e%‘ %{es%Z%%é;téora/nﬁ a%rfl%r?g?cet u§gg§ Stuﬁt }gorrigsnul aégrem n
2007 in recRrasefirbo1s IJ%Mmlt@rechﬁe&ﬂlrﬁ 0018 hdVipkid68s8 2074 corbipeRigeio My be
enpl oyed as a tool flattening granular resin 200 (As to Inloader)

Appar 40 us 2@6.’ahztp@rqﬁmcsﬁsZQZﬁIdoad@thezf@mzlomeﬁdhmgvaguammlra¢chare'smn 2007 to the
-40 nol d assenble/ Ioa er. gg% fn;%ti ons as a nechanismfeeding the resin
material to ‘Atf’éf) pgoductpr, igsh 2 includes a body 2031 in the formof a

flat plate and 8F eeding mechanism 2021 includes introduction mechanism 2023 measuring
granular resin 2007 and feeding prescribed amount of granular resin 2007 to recess 2014,
as shown in Fig. 26. Feeding mechanism 2021 may have a measuring mechanism (not
15 shown) measuring granular resin 2007 fed to recess 2014 of die 2024 along with
recessed film 2015.
(As to Mechanism Flattening Granular Resin by Vibration)
Although not shown, apparatus 2001 comprises a mechanism horizontally or
vertically vibrating the base of feeding mechanism 2021.  As shown in Fig. 27, this
20 mechanism vibrates the base. Thus, die 2024 vibrates. Consequently, granular resin
2007 vibrates to be flattened in recess 2014 of recessed film 2015.  Consequently,
prescribed amount of granular resin 2007 having a uniform thickness is formed in recess
2014,
As shown in Fig. 28, granular resin 2007 may be so pressed by a presser/flattener
25 2028 that granular resin 2007 in recess 2014 is formed in the uniform thickness. A
"squeegee" may be employed as a tool flattening granular resin 2007.
(As to Inloader)
Apparatus 2001 comprises inloader 2002 feeding granular resin 2007 to the
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mechani sm (not shown) for adsorbing nold release film 2013 to a | ower
surface 2032 of body 2031, as shown in Fig. 24. Therefore, recessed film
2015 is adsorbed to | ower 5 surface 2032 of body 2031, as shown in Fig. 30.
The mechani sm for adsorbing nold release film 2013 i ncludes a suction hole
extending from|ower surface 2032 of body 203 1 to pass through the inner
portion thereof, a vacuum punp forcibly discharging air through the suction
hol e and a vacuum tube or the |i ke making the suction hole and the vacuum
punp conmuni cate with each 10 ot her, although not shown. These are

evacuat | on REIATLANS. 1lIRePYABURNLB0; SRR TR oLRRELRL %l asbA g o

froma space ar oun ower sur o0 anot her Space

t hrough t hehesity Oninlakier 200d ifdieieY abUEHROMDR:. thd Pt of ERR pEREladd 4 m 2015 is
adsorbed to | ower surface 2032 of body 2031. Although not shown, body 2031

i ncl udes a mesbarasm &rot Shawt)doi adgorpingmoldireleassi film 2053200 Towsr suifheeal(33gpfhody

2031. Therefqr t hi nmec.hani o vi.brate granul ar. .r.esin 007 in recess

2014 by i o0t 0T B Shova8 TIE. R0r o PR e Creried Mg AN QIS psEeido St |

recesss 2014 ce%@%?ﬂ?%rz ngseg*;%thllyigzgganul ar resin 2007 having the
rmed’

-uniform thickness is I'n recess 7. 1If the thickness of granul ar

resin 2007 becors mdthatidhh farradsorbap miotd estiead fifrh 01 2Btmdeda wivtieh hgleanul ar
resin 2007 is placed is 20 trans&orted by i nl oader 2002, the aforenentioned

" mechani sm reendigg ot st pisfage 2084 efnalyf20B into 0as thieagh grednugr portiadsi n 2007 i s
flattened. (As to Method of .Feeding Resin.Material) Firs the step in which
ol i ng. mecRARPS RS04 BIER {00 G PRE B aLe Re DIRlOT hERARE SRR for
recessed fiim &OtiaélikémgﬁﬁgEﬂe%étdorﬁl%léE'x%’%e'vﬁcﬁinggumg%oﬁaﬁm%éateaﬁt%cﬁ hown. i n
Fig. 23, nold release tilm 2013 is set on die 2024. Then, punch 2025

pressed nol atherehldmagh hot shoR013Thess ashowmnudtionfephaildms. THlke, evanlationel ease film
2013 is held by recess 2026 of die 2024 and punch 2025 corgespgndin to
recess 2026mechappmeionably dscharge ek Fopign space arypd e surfate2d3e st 8edy £931m 2013,

. g i o . . by .
o1 ded wi ¢ noggiendace ol Bt 85808l Ny SRALERAS ME el i | 0
be nol ded oxd1¥ iyhdsBrodi €o Riwes surffabet2082 of body 2031.

Although not shown, body 2031 includes a mechanism flattening granular resin

15 2007 by vibrating body 2031. Therefore, this mechanism can vibrate granular resin
2007 in recess 2014 by vibrating body 2031.  According to this, granular resin 2007 in
recess 2014 is flattened.  Consequently, granular resin 2007 having the uniform
thickness is formed in recess 2007.  If the thickness of granular resin 2007 becomes
nonuniform when recessed film 2015 on which granular resin 2007 is placed is

20 transported by inloader 2002, the aforementioned mechanism may so vibrate mold
release film 2013 that granulér resin 2007 is flattened.

(As to Method of Feeding Resin Material)
First, the step in which molding mechanism 2022 provided on the base of feeding
mechanism 2021 forms recessed film 2015 is described, as shown in Figs. 23 to 25.

25 As shown in Fig. 23, mold release film 2013 is set on die 2024. Then, punch
2025 presses mold release film 2013, as shown in Fig. 24.  Thus, mold release film
2013 1s held by recess 2026 of die 2024 and punch 2025 corresponding to recess 2026.

Consequently, recess 2014 1s formed on mold release film 2013, as shown in Fig. 25.
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recess 2014 corresponding to the shape of recess 2026 may be fornmed by
forcibly discharging air fromthe space in recess 2026 to the external
space through a suction 5 hole extending in the inner portion of die 2024 in
the state where nold release film2013 is set on nolding surface 2027 of
di e 2024, Then, introduction nechani sm 2023 introduces granul ar resin 2007
into recess 2014, as shown in Fig. 26. Then, the nmechanismfor flattening
the granular resin provided on apparatus 2001 vi brates the base of feeding
mechani sm 2021, die 2024 and 10 recessed film 2015, as shown in Fig. 27.
Thus, vibration g j : : | L

Consequent |y, g}gﬁgﬁgpkgggpﬁggg%gpygagPgﬁﬁgﬂ%gggﬁﬁpgggégﬁggﬁﬁgﬁ%ﬁﬁgrefore,
granul ar re®en a2 bivihiagid. 126 tonbf the filch higirassidedonigoasdi?Di4. Raeatased film
2015 including recess 2014 fed with granular resin 2007 having _the uniform
t hi ckness TResps Adhesamespandingdo dhathapeperacess 2086 awydefomeddydarctdsi n

receiving fi.lm2016. 15 (As to .Trans tion of sin terial) .The step in
Whi ch | nbodt TR aE i Edn oS waft Breaer 2o BE el s oG bithe ot
;asseﬁbisy 'Shdl@&téi'ﬁl%fgr ih'@l?éinné%o%t‘i‘tﬁx%”fdi@zﬁ@ﬁ-th@%aﬁegvl?e?em%l-“d&R@Mlh@o’f!’,g- 29,
‘i nl oader 2002 is noved downward. Thus, recessed film 2015 in close contact
with di e 20R4etion mading bedace@02Dnedie2024ace 2032 of body 2031 of 2 20

i nl oader 2002. Then, . inl oader 2002 nmpves. upward in the state where recessed
film 2015 is fixEen: Brogygion supchasn 293% ngodpeas gaautar sesp200{dntOHEH i n Fi g.
30. Then, 4Mfl0 r . 1 { I .Sk . [ | V] j 2016 is
fixed is tr%dr}é pgsr %88’%? rg%gcg@%ﬁego%%%gg§%3ﬁé¢agte&ﬁgﬁﬁ%@%ﬂ{lﬂ Jte I's tine,

i nl pader 2083vided whbspardthe2dangstates g bast O€ Rlelinp thdchdi¥n? 848 | idie 20dsanded is
inserted into the space between upper nold section 25 2003 and | ower nold
secti &B 200#ceswiim 2H S pasbowRDP1g 87 podhus, gibeationboanplicdta gpnuioesinof | ower

Cavi ty 201020 Sestmedlh. | EPEeauTth TraRal BRIl AR el he |
adsor ption ?ﬁeréf%?@%?ﬁgﬁf ks %)@%%as ﬂé%{:ﬂgﬂﬁ eRELREs ihbQaded 14.20@{%c%9é/0eﬁmu pwar d,
33. Thus, the 0 an

as shown in Fig. us, step of covering cavity 201 t he nol di ng
surface of 2@\enclutihglrezesst200h fél0Wih giahblar rearex@taving the uniform thickness

may hereinafter be also referred to as.a flattened resin receiving film 2016.
15 (As to Transportation of Resin Material)
The step in which inloader 2002 feeds flattened resin recetving film 2016 to the
mold assembly is now described, as shown in Figs. 29 to 32.
As shown in Fig. 29, inloader 2002 is moved downward. Thus, recessed film
2015 in close contact with die 2024 is adsorbed to lower surface 2032 of body 2031 of
20 inloader 2002. Then, inloader 2002 moves upward in the state where recessed film
2015 is fixed to lower surface 2032 of inloader 2002, as shown in Fig. 30.  Then,
inloader 2002 to which flattened resin receiving film 2016 is fixed is transported to
cavity 2010, as shown in Fig. 31. At this time, inloader 2002 to which flattened resin
receiving film 2016 is adsorbed is inserted into the space between u;;per mold section
25 2003 and lower mold section 2004.  Thus, inloader 2002 is positioned above cavity
2010 of lower mold section 2004. |
Then, recess 2014 of recessed film 2015 is fitted into cavity 2010, as shown in
Fig. 32. Then, inloader 2002 terminates the adsorption of recessed film 2015.
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film 2015 term nates. (As to Conpression Mol ding) 5 The step in which

el ectronic part 2005 nounted on substrate 2006 is conpression-nolded with
the resin material in cavity 2010 is now described with reference to Fig.
34. Granul ar resin 2007 nelts by heating in cavity 2010 covered with recess
2014. Thereafter upper nold section 2003 and | ower nold section 2004 are

cl osed, as shown in Fig. 34. Thus, electronic part 2005 nounted on substrate
2006 is 10 dipped in the nelting resin material in cavity 2010 in the state
where substrate 2006 is set on upper nold section 2003. Thereafter bottom

surface nmemigreaBOlihioafer 2082 GRNES ¥pwii CSS@Swhe FIEDBS ENTHES ik didp graVi ty 2010,
Thus, the prescribed pressure is applied to the nolten resin’in cavity

2010. Aft ercoserirignavite2@sarmdythé owldey aefice gf bher mold sctioe300¢ weh aqrssssd upper
nmol d section 2003 and | ower nold section 2004 are opened. Thus, 15 :
eIectronicfﬂ@ﬁwléﬁﬁ@ﬂﬁﬁﬁnted on substrate 2006 is sealed in resin conpact

2012 correspondi . of, cavity 2010. (As to Function/Effect)
According to tthﬁg?F%gltpg?%@g%@%@@ on nolding for an electronic part

accordsng to thiEhefxenaheictodlesttehRpafteRi08 mffdted en fubstrite 200yisty 2010 in the
‘state placed 20 on nold release film 2013. Therefore, granular resin 2007

does not r espmipessionithaldedewitin tesmsif swttiriaint dawity 285 0nis mawedeseribed ovithhe cavity.
_Consequent | reliapiljty in the a t of granul ar resi 007 fed.to

Covi Ly 5010t p HbFiepit { HETnuBr segs el 45 Beg e oIy THE G P

t hi ckness d 1 , : £54 7 can be
uni formy ﬁ%getsgg?frﬁgl tlte}%r%‘ﬁ\élt:%e{ 3%1% %gslefiﬁgﬁ%@%nﬁsl 8%5@%’? 1d§{ec%ﬁ§2®gé ?% mat eri al
in cavity 26448dj s shoedenFigd34.r oihuso¢lemidninpaet 2@0 Spacintsk prabilisedte(2006isanot her

part. Therefore, the quality and reliability of resin conpact 2012 inprove.
| n t h&0 met h&iBPesifin sksripelens reskh mypEl iycavay 280 &1 e staghwherganbstiateci0giihg t o

e o OB SRS 03 TR S0P bk AR T,
2010 that gpRE e th@ehResdtiDRi/cakidy 2010. Thus, the prescribed pressure is applied to the
molten resin in cavity 2010.  After a time necessary for hardening the molten resin
elapses, upper mold section 2003 and lower mold section 2004 are opened. Thus,
15 electronic part 2005 mounted on substrate 2006 is sealed in resin compact 2012
corresponding to the shape of cavity 2010.
(As to Function/Effect)
According to the method of compression molding for an electronic part
according to this Example, granular resin 2007 is fed to cavity 2010 in the state placed
20 on mold release film 2013. Therefore, granular resin 2007 does not remain on the
mechanism feeding the resin material to the cavity. Consequently, reliability in the
amount of granular resin 2007 fed to cavity 2010 is high.
Further, granular resin 2007 having the uniform thickness can be fed to cavity
2010. Therefore, granular resin 2007 can be uniformly heated/moiten in cavity 2010.
25 Consequently, the resin material in cavity 2010 is prevented from formation of a part
separated from another part. Therefore, the quality and reliability of resin compact
2012 improve.

In the method of compression molding for an electronic part according to this
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fed to cavity 2010, According to the nethod of conpression nolding for an
electronic part according to this Exanple, therefore, scattering of
granul ar resin 2007 or the |ike 5 caused when granul ar resin 2007 collides
with cavity 2010 is not caused, dissimlarly to the conventional nethod
droppi ng granul ar resin 2007 into cavity 2010. Thus, foreign matter is
prevented fromremaining on the lower nold section or the surface of the
substrate. Consequently, no cleaning of foreign matter is necessary, and
reduction of the yield of products resulting fromforeign mater adhering to

t he substr axampk, Medentoed.so HbvEheiokf @ldise ANPYUICE brvivhieh @fanhis résircaOTPact 2012
constituting part of the product inproves. Further, no nechani smsuch as a

shut t er mays plecedrtohdty20dA feone thepesitipnabpve savdn a1 Gihat grantleewsing0§7 snul ar
resin 2007, ereb currence of such a i nconveni en that the shutter
hoos nat ol B GSR 20 LB oghe bR of afr s a P dhut A skt

Ther ef or e, kv t . i Y, ddi ti on,
gr anul ar re%?tﬁacg%rgf;@ﬁ%'tﬁég%%(%djﬂl%ot?%eﬁ)gés’%? e&ﬁ%ﬁ?g?%}u%aﬁ}?%s%n&bg ) 01r§hl’%’1leﬁ§é§f ore,
heat c®nducdagselirviien tghdhulad vesin 2007fcatidesipvithaatine2Qione hotseanfaic dissiilgiyatoul ar

‘resin 2007 at a uniform speed. Thus, comruni cation holes are present between
the granul88cenyesiqnelmpethgd groppingarandas rasin 8097 injhesvay\2040.r  Bhws, PSR ur e

contained in ranul ar resin 2007 ar i scharged outward through the

Communi cat 1 B GTRE s SahPargite 8 Bieleb RO RSB EP s dtpace i s
prevented. g baP! &CssbyudRiNd c@anﬁ@%@?&%@n%tfé?'i&lé&@ssﬁr?[ arfire@h@hlo@ni ¢ part
according to Exanple 5 "and an apparatus enployed therefor are now descri bed
wi't h ref er ethe gieldooffpirgmhicts3dsudtmg f86m fordigmohatenathenty fo e sebstrateps essemed. nol di ng
apparatus for an electronic part 25 shown in Figs. 35 d 36 .and the nold
assen‘iby actise PTeg PROGUERARAAT 6eSIN SHBRAN ?91%F%ﬁstltug@g@ﬁe.o?ﬁ?eeprsagqt@apicye&
identical in str > . i i L cal o each

ot her are assi gnﬁﬁ%%%%Ohg%g%gggﬁﬁgéla S-s{lp ﬁ%ﬁ%i% ges?l%gg%aggg?ra%%?lgﬁgt hereof is
not repeat@echadidmAsr febdiigiafulld @Sin 2857 aWHerdlpy ovrefgasfatitlsar041 conprises a

| ower nold section 2004. Lower nold section 2004 has a cavity 2010. The
bot t om sur f @eenvetiencgthatyhe shutter does not operate due to adhesion of the granular resin is
prevented. Therefore, the productivity of the products can be improved.
15 In addition, granular resin 2007 in cavity 2010 has the uniform thickness.
Therefore, heat conducts from the lower surface up to the upper surface of granular
resin 2007 at a uniform speed. Thus, communication holes are present between the
granules constituting granular resin 2007, whereby air and moisture contained in
granular resin 2007 are discharged outward through the communication holes.
20 Therefore, formation of voids in a fat compact is prevented.
Example 5
A method of compression molding for an electronic part according to Example 5
and an apparatus employed therefor are now described with reference to Figs. 35 and 36.
A mold assembly of a compression molding apparatus for an electronic part
25 shown in Figs. 35 and 36 and the mold assembly according to Example 4 shown in Fig.
33 etc. are basically identical in structure to each other. Therefore, signs identical to

each other are assigned to these identical structures, and description thereof'is not

repeated.
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2010 is constituted of a bottom surface nmenber 2011. A recess 2014 of a
recessed film2015 is fitted into cavity 2010. Recess 2014 is fed with
granular resin 2007. .5 Granular resin 2007 is flattened, and has a uniform
t hi ckness. Recessed film 2015 is inserted into cavity 2010 by an inl oader
2042. 1 nloader 2042 includes a body 2044 having a through-hole 2043 and a
lid menber 2045 capabl e of closing through-hole 2043 and preventing resin
fromscattering. As shown in Figs. 35 and 36, |id nmenber 2045 is fitted
into through-hole 2043. 10 Simlarly to Exanple 4, body 2044 of inl oader

2042 has a suctiQnnbeh e Fsk 83 Ge! Mﬂﬂgﬁratb@ﬁ@ﬁ ORESs BORS ol 8BRSy t hr ough

the inner portion of body~2044, altho not shown. A flattened resin
recei vi ng f20D4n 2DdGer(meldessiod 2004 ha20db)tyi2910.n Thobeton nirfce oficdsitycavi ty
2010, since air in cavity 2010 is sucked through the suction hole

communi cat i2940 ¥ qomﬂ%dio)f ¢ botsary, sunface RewbAL012042 Regss &6l hef 4 tegessethber 2045

accor 01 19, i o048 LEXATRLE & pIas 2Reees9P) RVEH JASRA NS DAL S SUr Face of

cavity 201071 s consi derably rge i n or conpr essi on-nol d

a plurmlityGhulgl @shno0T & MRARAS, bitl BdsPOhfoedhitMnedd 1 Rec¥lien fiimnhopsigr 2042
‘adsorbs flattened resin receiving film 2016, an interval Sis present

bet ween | ovieserted mt@cavitg @70 by ah irdoaten®@42. 2045 and t he upper surface of 20
flattened granular resin. 2007, a h in Fig, 36, 1n other rds, | ower
‘surface 2047 oflglloﬁﬁerrs;@ﬁ%%R@Gﬁﬁga‘iydﬁmehaﬁ’ﬁlﬁé’rtw}“%g7&4 @Pg\tgrﬁlidar resin
2007 are n i i I LRs 2007 1S
pr event ed 19{9 %%&52%% ?%ébltgngtfplg\ﬁglgq@l?%ﬁégéh %g?ﬁﬁ%? Fﬁ%Frgg{ﬁe%ngg?go%%?t% cordi ng

t o the appakaghesnah Fipsadwire 3%, lig henibenr04 % ififted @AF througehels 202014 25 nay
scatter and adhere to | ower surface 2032 of body 2031 when inl oader 2002
adsor B¢ | Similehetd Bxasipte 4.d0dy @0 of inloader2082 hag a sudiondiotesxtandingdprar at us of

sur  ace. 204T78F Fete AEHRRP RS fue Pocu ief ELERE el SPbPeniinTiineg "
interval S. aloaweledSedid A86vRE4m 2014 (HeesdRl ABIRRANS) 206 0l0ROESRERMNScak Ry | ower
surface 2032 of body 2031 of inloader 2002 shown” in Exanple 4.
2010, since air in cavity 2010 is sucked through the suction hole communicating with
cavity 2010.
15 Inloader 2042 including lid member 2045 according to this Example is desirably
employed when the bottom surface of cavity 2010 is considerably large in order to
collectively compression-mold a plurality of electronic parts in single cavity 2010.
When inloader 2042 adsorbs flattened resin receiving film 2016, an interval S is
present between lower surface 2047 of lid member 2045 and the upper surface of
20 flattened granular resin 2007, as shown in Fig. 36.  In other words, lower surface 2047
of id member 2045 and the upper surface of granular resin 2007 are not in contact with
each other. Therefore, granular resin 2007 is prevented from adhering to lower surface
2047 of Iid member 2045,
According to the apparatus of Example 4, granular resin 2007 in recess 2014
25 may scatter and adhere to lower surface 2032 of body 2031 when inloader 2002 adsorbs
flattened resin receiving film 2016.  According to the apparatus of Example 5, however,

granular resin 2007 is prevented from adhering to lower surface 2047 of lid member

2045 due to the presence of aforementioned interval S.  Lower surface 2047 of lid
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As to the others, effects simlar to those attained by the apparatus
according to Exanple 4 can be attained by the nethod of conpression nol di ng
for an electronic part 5 according to this Exanple and the apparatus

enpl oyed therefor. Exanple 6 A conpression nolding apparatus for an

el ectronic part and a nmethod according to Exanple 6 are now described with
reference to Figs. 37 and 38. A nold assenbly of the conpression nolding
apparatus for an electronic part shown in Figs. 37 and 38 10 and the nold
assenbly according to Exanple 4 shown in Fig. 33 etc, are basically

| dentical i fomb&URiaticBrrbdoRACS |0hBHurDSIRS O fody S0INSF irfRALI ARY showpach
other are assigned to these 1dentical structureg, and description thereof

i s not repemtEdmphksd. shown in Figs. 37 and 38, an apparatus 2051 according to
this Exanple conprises a |ower nold section 2004 and an inl oader 2052.

Lower nol d sect i Ofiolgsthers; efggs similasfor thosepattpineghy theRrrgrAtY AP cavity
2010 i s consgtitut t1.0 ur e . a1

Cranspor to &bk acanbs frapsnREF dst R o SRR Myl IR e e pe e
2014. pnl oagl_&brdalﬁg%thﬁ@)mg&ﬁdbwyp Rieds erAplByStBbiRerf | at teni ng  mechani sm
2055 and a filmfixture 2057. Body 2054 has a through-hole 2053.

Pressi ngi f| at t enErgnpreéhani sm 2055 fl attens granul ar resin 2007 in recess
2014 by 20 pressing. Filmfi éure 2057 gjxes recessed film 2015 fed. with
granul ar resin > OFPpRESSIOR SHIANG BEPATAHGS 10|28 fisctT G PAE €S A SRFU 256005 4.

Pressing/ fl f’&{-:%ﬂhﬁ% Eﬁcmh%io%gﬁ{ﬂ%‘f%ﬁé%%g% .§§%c‘i‘?é.f | ﬂ%&ﬁ'i%%grrn mber

2058 wvertically noving in and an elastic ne 059 such
as a springof heevingRdsibe MoRkip mdmtﬁ%ﬁaﬁeldcﬂadsreigilrﬂgvicmamtre@. BQ afieBber 2058.
er

A pressing surface 25 of pressing/flattening nen 2058 fl attens granul ar
resin 12007 ind thegeald asomblypgcorgingds Exgmplednsennantigy 33 eire atetitagikdllyss  of
01 anul 2 oSkl SHERERE, TRl SaRh R PR 6 case 1 ayer
2070 e 0SB QRSP M BRI byt 20 1oL
into close cont astshowh n Figner aad 38 aareaPaffusi?0 h adyordd§4o oiis Enimoplder 2052 in
a pulled st %E)r%brises a lower mold section 2004 and an inloader 2052. Lower mold section 2004
15 has a cavity 2010. The bottom surface of cavity 2010 is constituted of a bottom
surface member 2011. Inloader 2052 transports a recessed film 2015 fed with granular
resin 2007 in a recess 2014,  Inloader 2052 includes a body 2054, a pressing/flattening
mechanism 2055 and a film fixture 2057. Body 2054 has a through-hole 2053.
Pressing/flattening mechanism 2055 flattens granular resin 2007 in recess 2014 by
20 pressing. Film fixture 2057 fixes recessed film 2015 fed with granular resin 2007 in
recess 2014 to a lower surface 2056 of body 2054.
Pressing/flattening mechanism 2055 includes a pressing/flattening member 2058
vertically moving in through-hole 2053 and an elastic member 2059 such as a spring
provided between body 2054 and pressing/flattening member 2058. A pressing surface
25 of pressing/flattening member 2058 flattens granular resin 2007 in recess 2014 by
pressing. Consequently, the thickness of granular resin 2007 is uniformized. The
pressing surface of pressing/flattening member 2058 may be provided with a resin

release layer 2070 having excellent releasability with respect to resin such as Teflon
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According to the conpression nolding apparatus for an electronic part
according to the aforenenti oned Exanple, effects simlar to those attained
by the 5 conpression nolding apparatus for an electronic part according to
Exanple 4 can be attained. In this Exanple, pressing/flattening nmenber 2058
may so press granular resin 2007 in recess 2014 that granular resin 2007 is
flattened when inl oader 2052 transports recessed film 2015. If granular
resin 2007 gets out of shape when inloader 2052 10 transports recessed film
2015 or when inloader 2052 feeds granular resin 2007 into cavity 2010 in

t hi s Exanpl &egipeeddradghhtkatfoeeiangplare Reees2058n 28Y5 say pe bsmight attutlase resin
2007 in recess 2014 that granular resin 2007 is flattened. Exanple 7 A

conpr essi onCPRIA ML lapFatuaiaek2456rofdrde LRet phimeaderd 452 4ma Pallsfett#ded accor di ng

Lo o Bl e 1 gL YRR L SHADR U8 SR, T,

to 41 show a nechani s or fe eri a 44 show an

i nl oader, angbodifSto the aRMEmdHRioREOPKAniEe CeTtlisQsHil# fo MRs6l hitdnd@PRahat us for an
el ectronic part. A nold assenbly of the conpression nolding apparatus for an

el ect r &ni ¢ pampressiéh mhidg apparifug $or BklenitbndGpanetcpiengol kkampiedbinbeaccor di ng
to Exanple 4 showm in Fig. 33 etc, are basically identical in structure to
each ot her. 2#HB%%fore, signs identical to each other are assigned to these

i dentical struct ’Efaﬂg 1 Phkon: i r met hod
according to Exa?rﬁpﬁjgs I lég??eggelb%/ﬁ%&#}?%&% ﬁggra%(%rg 29 nstoirgﬁsg?rﬁ{rér‘}satr-rgo s of
Exanpl es 4 £00Binir8ceds POidnthatt dratule regs 2067 Rlkftehs] wikn ihioade 06D transpokd 25

rel ease film 2013 before gr anul ar resin 2007 is fed. Mire specifically, nold
release fil m¢esedfitagdhy df praawlar resnzf07igstssun loé shapewdes inleadenid3dy 2010 when

N R N R N e
rel ease fil myaRld)6008S EMhnDIE pPsSing ARk &Ghe Wehibe L2058 a2 ¥l Ress(RataFuUENt |y, &
eeess resin 2007 in recess 2014 that granular resin 2007 is flattened.
Example 7
A compression molding apparatus for an electronic part and a method according
15 to Example 7 are now described with reference to Figs. 39 to 46.
Figs. 39 to 41 show a mechanism for feeding a resin material, Figs. 42 to 44
show an inloader, and Figs. 45 and 46 show the compression molding apparatus for an
electronic part.
A mold assembly of the compression molding apparatus for an electronic part
S 20 shown in Figs. 39 and 46 and the mold assembly according to Example 4 shown in Fig.
| 33 etc. are basically identical in structure to each other. Therefore, signs identical to
each other are assigned to these identical structures, and description thereof is not
repeated. The method according to Example 7 is different from the aforementioned
methods of Examples 4 to 6 in a point that a recess 2014 is not formed on a mold
25 release film 2013 before granular resin 2007 is fed.
More specifically, mold release film 2013 having a planar shape is sucked toward

a cavity 2010 when granular resin 2007 is fed to cavity 2010 in the method of

compression molding for an electronic part according to this Example. Thus, mold
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equi valent to recess 2014 corresponding to the shape of cavity 2010 is

nol ded on nold release film2013. (As to Conpression Ml ding Apparatus for
El ectronic Part) 5 A conpression nolding apparatus 2061 (hereinafter also
referred to sinply as "apparatus 2061 ") for an electronic part according
to this Exanple conprises an upper nold section 2003 and a | ower nold
section 2004 simlar to those shown in Figs. 33 and 34. Apparatus 2061
further conprises a cutting nechani sm (not shown) cutting nold release film
2013 having a pl anar shape of a prescribed size froma nold release filmin

s " Sobs oA 2JPRARLAS8 AL SRR £gbastheg, Tgban o

ass in Fi Feedi ng

nmechani sm (R3si0dled 6 ZedebPid18NBrre P RBIAL RS theeshape SOGTitP N0 MPIsAndi@E@sRofd | M
2013 after introducing granular resin 2007 onto nold release film 2013.

Appar at us 20@6gastfilth B8t3.conpri ses an i nl oader 2063 15 transporting granul ar
resin 2007 pl aced,on ld rele Jilm 2013 to_the nold assenbly. (As to
Mol d Assenbl y) Consio ﬂgqnareéﬁeeﬁ@ﬁd@@é&%@wf{?&%%?%aﬁ%c| udes cavity 2010,
as sho in Figs. V| I . ottom
surfacgpof cavitfxSéﬁggggnﬁg%ﬁggf?h¥gﬁgég6g®%%??%ﬁ?§%??géégﬁgh%éggz 11

Appar at us 20@gp2QapLicEepionan 2RcryEE pat aotbriBg hathishx caipige} ah appdror ci bl y

di scharging air fromthe space in cavity 2010 outward in order to cover
cavi ty 2010 m@ld Beqriond0PE prchs lovier mpld eeeBon 2Pehemiar teghoseshown in Fige. Bvaduat i on
mechani sm c bri ng nol | ease fil.m?2013.into,cl.ose contact wth cavity
2010 dus 1o B PRI AURCEF IR ERBPESE ARG e RERRT S abhan] e heBofaeqi ng
mechani sm 206, affiikbio$3 BXARPL lahfChHsest é"%rfekérﬁh& S8 ¥ OmBRITRREs RN 2 @
base, a frane 2065, an I ntroduction nmechani sm 2023 and a nmechani sm ( not

shown) 10 or rbliat dta&wi ng granul ar resin 2007. Mol d release film 2013 is pl aced
on filmreceiving nenber 2064, Filmreceiving nenber 64 is placed on the

20
base. Frame 2065 ARPAEBIDIOSCHITRG cBIPHSISE Ieadig merhanson asq) fOPDQuistdedhe
mechani sm 201%§ldq§s%§n‘6[y?§s oAUk #gs. 39 10 43. Feeding mechanism (base) 2062 flattens

granular resin 2007 on mold release film 2013 after introducing granular resin 2007 onto
mold release film 2013.  Apparatus 2061 further comprises an inloader 2063

15 transporting granular resin 2007 placed on mold release film 2013 to the mold assembly.

(As to Mold Assembly)
Lower mold section 2004 of this Example includes cavity 2010, as shown in Figs.

45 and 46. Cavity 2010 has an opening 2009. The bottom surface of cavity 2010 is
constituted of a bottom surface member 2011.  Apparatus 2061 comprises an

20 evacuation mechanism (not shown) for forcibly discharging air from the space in cavity
2010 outward in order to cover cavity 2010 with mold release film 2013, although not
shown. The evacuation mechanism can bring mold release film 2013 into close contact
with cavity 2010 due to a sucking function thereof.

(As to Feeding Mechanism)

25 Feeding mechanism 2062 of this Example includes a film receiving member 2064,

a base, a frame 2065, an introduction mechanism 2023 and a mechanism (not shown) for
 flattening granular resin 2007. Mold release film 2013 is placed on film receiving

member 2064. Film receiving member 2064 is placed on the base. Frame 2065 is
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resin 2007 and introduces the sane into frame 2065. The nmechani sm for
flattening granular resin 2007 vibrates the base. Frane 2065 has a

t hrough- hol e 2066. Through-hole 2066 is a space fed with 5 granular resin
2007, Therefore, through-hole 2066 corresponds to the shape of cavity 2010.
Thr ough- hol e 2066 i ncl udes an upper opening and a | ower openi ng. As shown
in Fig. 40, the | ower opening of through-hole 2066 is closed with nold
release film2013. Simlarly to Exanples 4 to 6, the nechanismfl attening
granul ar resin 2007 applies vibration to granular resin 2007 in

t hr ough- hol Vi td the : i I , Film
recei vi ng rrglr%%?&égé% Ilefr%t%%c;d hﬁigﬁoég'se i ?%Qé%%%eélﬁgg p%)r%eg%%g‘%sépéﬁ%gﬁquent ly,
granul ar resésih 2000 And $ntfddatdsaheshmeli® firhraé Le6Y. ndraaéuhanisiniorfattchmga ,

mechani smflattening granular resin 2007 in through-hole 2066 by pressing
the same. Eraulehiesiond¥d viratgs hebrser resin 2007 is unifornized by these

fl i hani I i 07 I | d I fil
2013 i n the Tl at FeiRRossdeep v aeglER 2q o THGREN PEie DeB TP f g |
Inl oadey) A HRLEHOGPANS. d?ﬁ&%’fo@@,%magx{%mtmﬁ%Qﬁé%@%apfdﬂ@hggm}pe oﬂa%%Exarrpl e

conprises inloader 2063 feeding granular resin 20 into cavity 2
simlarly tQoibe Hppagahoise86t meindesinngpieo ofotatgphreisa wieo ofenirgs Fsmhownn
Figs. 42 to 44. |nloader 2063 inc|ludes_a 20 bo and a plate 2067 fixed to

d

the | ower sufFige#0.dhe lomer ppenyng of th@gghrh@@c%aglﬁﬁe&nwi% peldereleasefilgs2Qi 3y ecess
ding to&h ' o i ded | ti f

o at e boe7 " Ther VBTN BRSafRE AL b e s p R IOHLARE AR, 1007 PO 2N

openi ng 206%ppl_ﬁesrve&hﬁbrﬁ@\c%mwaédirpzowna%oa oRTY68 b Sibratherted barelfi on 2070
encl osi ng openi ng 2069. en inloader 2063 hol ding plate 2067 noves
downwal®, 2Setding heshenismZObZddmatcaning memde72064, aold yekeasgpfilar 2013pad fiasie 2070

is brought into cantact wth | d.r se,. film2Ql13 on which flattened
oranul e eAthS 20BoM Ut TE SR U TR~ 45 (BB eHBI Ghonul ar

resin 2007 i ] i A6 oYy ate 2067.
ot her wor e e s R B et d ™ 1 case
film2013 andmpl aTke RikAess Digradlifar easini 20079s tmifteftdedbe these flattening

mechanisms. Granular resin 2007 remains on mold release film 2013 in the flattened
15 state after frame 2065 is removed.
(As to Inloader)
As hereinabove described, apparatus 2061 according to this Example comprises
inloader 2063 feeding granular resin 2007 into cavity 2010 similarly to the apparatuses

according to Examples 4 to 6, as shown in Figs. 42 to 44. Inloader 2063 includes a

y
e’

20 body and a plate 2067 fixed to the lower surface of the body. A resin accommodation
space 2068 as a recess corresponding to the shape of cavity 2010 is provided on a lower
portion of plate 2067. Therefore, the lower portion of plate 2067 is constituted of an
opening 2069 of resin accommodation space 2068 and a peripheral portion 2070
enclosing opening 2069. When inloader 2063 holding plate 2067 moves downward,

25 the lower surface of plate 2067, i.e., peripheral portion 2070 is brought into contact
with mold release film 2013 on which flattened granular resin 2007 is placed, as shown
in Figs. 42 and 43. Thﬁs, granular resin 2007 is accommodated in resin

accommodation space 2068 of plate 2067. In other words, granular resin 2007 is
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that granular resin 2007 scatters when plate 2067 and granul ar resin 2007
are transported to cavity 2010. G anular resin 2007 is transported in the
state accomodated in resin accommobdati on space 2068, whereby fl atness
thereof is 5 maintained. Al though not shown, peripheral portion 2070 is
provided with a suction hole for adsorbing nold release film 2013. The
suction hole communicates with a vacuum punp through a vacuum tube. The
vacuum punp i s an exanple of an evacuation nmechanism and the vacuum tube
is an exanple of a vacuum path. Therefore, nold 10 release film 2013 is
adsor bed t 0 cReLERNGE ithRASIE kQEhs@ AKR 2013 RAADIGI267 t Mhe@he HUS irhysibRYy t he
vacuum punp. Thus, opening 2069 is closed with mold release film2013.

Ther ef or e, aha‘tlgl'anatir pdsat 2002 74 teenwagsplatet 200§ agd granubr reses2072007 i s
transported to cavity 2010 by Lnloader 2 VWhen nol d rel ease film 2013 is
adsor bed totﬁpgtogeéég?awtg,l(% 19 g@é‘i‘%r ?L??”ég@%ﬁﬁff&ﬁstpioﬁﬁd Upihe 825068 may be

acoommodat | A SuAdt e bR AN iRk Boct MRy SRRt ehlt 2 ot on
of nol & rel ggsigainkd m 2013 to plate 2067 is assisted. The vacuum t ube

communi cating with the suction hol e of plate 2071 is provided wth an
on-of f val ve. Theﬂﬁl@ugﬁ fiotvehbwe, peslpheltahm@bnﬂom v\iroladedowith hsustwodeln foube. 20

After evacuat.i o e tes e the on-off valve is. closed, and the
Cacaum & abe MstBigk et BEES Bt 2RGSO rsnttish e b Er bl RORSRE croout od,
on the othery, rougﬂg va&HmPfufneva*rM@véc%ugP;\ﬁAﬁﬁFrs J%F%‘fl%lg Rk %%&u&%@i” can

transport f|| te 71 to cavity 201 sane by
adsor ption trhmhanghntdmé theumtxumnuhn‘1siahexamp1mm|ﬁn|®rammm I#aihsh'ﬁMeﬁore Fiold 45,

filmed plate 2071 is brou into contact with |o 25 secti.on 2004
by i nl bhder rolgass. flmRQd3 i or@%&pﬁrwhé@\l/pwwzz@@éso aﬁala?ee?s%ﬁ thraugtosHebERt i on
space 2068 | osed with | At this
time, plat eatﬁéy V?‘lcufnallprlilénpgranﬁfao emn 268%5)50‘:(7?856 asg%h%%é%nol di ng

surface of TiNEbre® gttt 207 ?QMpﬁﬁaﬂr% %rhﬂﬁﬁ r@spﬁ Qoms%g%owad 2o 8dvaye
where nold release film-50 2013 is held er ebet ween. Opening 2069 of plate
2067, openi nP12GH9nioddec@063.y 2010
When mold release film 2013 1s adsorbed to plate 2067, air in resin
15 accommodation space 2068 may be discharged outward through the suction hole
communicating with resin accommodation space 2068 of plate 2067.  According to this,
the adsorption of mold release film 2013 to plate 2067 is assisted.

The vacuum tube communicating with the suction hole of plate 2071 is provided

with an on-off valve. The on-off valve is detachably provided on the vacuum tube.

p——

20 After evacuation terminates, therefore, the on-off valve is closed, and the vacuum tube is
detached from the on-off valve. When evacuation is executed, on the other hand, the
on-off valve is opened. Thus, inloader 2063 can transport filmed plate 71 to cavity
2010 while holding the same by adsorption through the function of the vacuum pump.

As shown in Fig. 45, filmed plate 2071 is brought into contact with lower mold

25 section 2004 by inloader 2063. Thus, the space in cavity 2010 and resin
accommodation space 2068 are closed with lower mold section 2004 and plate 2071.

At this time, plate 2071 holding granular resin 2007 is so placed on the molding surface

of lower mold section 2004 as to close opening 2009 in a state where mold release film
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and nold release film2013 are positioned in substantially identical planes.
In this state, air in the space in cavity 2010 is di scharged outward by
evacuation. Thus, nold release film 2013 noves in cavity 2010.

Consequently, nold release film 5 2013 is adsorbed to the surface of cavity
2010, to correspond to the shape of cavity 2010. At this time, granul ar
resin 2007 in resin acconmodati on space 2068 falls up to the bottom surface
of cavity 2010 along with nold rel ease film 2013. Consequently, granular
resin 2007 having a uniformthickness is fed into cavity 2010 covered with

o e Eal i CAABLIO Bl GRRE A il

El ectroni c Par d Oni'c part

accordi ng t oaddhsid rEXaRIHIE 2083 Bﬁgso@i@iéﬁéd' hedbstmtlafy idefBéd Fraﬂl:aease_ film 2013
is prepared, as shown in Fig. 39. Then, nold release film2013 is placed on

“the upper surfacelmﬁiﬁsfstatmairéc@iqﬂp-agp in gevitye20 1206 disphasgescbwswatfddrydivaguationhani sm
2062. Thereafter f 2065 |1 s.set on 15.ml d release film 2013. Then,

i ntroduct i on&h’é% Hﬁ’ﬁf?’gﬁ@%@? %Cblésrﬂf?véé 1wﬁg&g?0.r eSPHeduEgY, méﬁde e?ﬁegﬁ’_auce_s
granul ag resbf R4 drildothe Qitabs gg%asmfg@?o% cdfr?sgi%nggéﬁre sidpe o't W%]g Ion Fig.

40. At this tine, gramﬂqar resin or e a convex shape r

exanpl e. The@0lte meahBmingnplanolar ©8EV0D7 ioresinl aatdembdgion spacd 2058 fhllsatpitens
granular resin 2007 in through-hole 2066 of frane 2065 by vibration, as
shown in Fi gthedpttoppsudaesselciaeity PYL0 dengnvyithmolérslspsobloy 2@y i feprsemientiy. f or m

thickness is formed.. T f.rame 2065 .1 s renoyved fromt positi.on,on nold
ol ense 11 | mETBM resia R ey B OO ke 10 THR RO R e P 2005
‘the state hawgigrddis fii 30sm thickness. Then, inloader 2063 hol ding plate
2067 is noved downward, as shown in Figs. 42 and 43. Thus, opening 2069 of
plate 2067 i s posiAs midethod ofi Cohpressidd Malbmp dot Ela¢ttgni¢ Bamk i cal to nol d

rel ease film 2013, Further, peripheral por{ion 2070 of plate 2067 and nold
rel ease film 2013 Temethadial cemRiessen Wotdngior AN SleREpIIC LAt AELAIERE [ thigyr anul ar

[e5in 2007 | aRapeatat ALl ol aae b 2E19- 400 1 iy 490/ 1
~acconmodat i 039S pT&EEh, HBredfaseiiial 201206 flaced on the upper surface of film receiving
member 2064 placed on feeding mechanism 2062.  Thereafter frame 2065 is set on
15 mold release film 2013.  Then, introduction mechanism 2023 measures granular resin
2007, and introduces granular resin 2007 into through-hole 2066 of frame 2065, as
shown in Fig. 40. At this time, granular resin 2007 is formed in a convex shape, for
example. Then, a mechanism (not shown) for flattening vibration flattens granular
resin 2007 in through-hole 2066 of frame 2065 by vibration, as shown in Fig, 41.
720 Consequently, granular resin 2007 having the uniform thickness is formed.
Then, frame 2065 is removed from the position on mold release film 2013.
Granular resin 2007 remains on mold release film 2013 in the state having the uniform
thickness. Then, inloader 2063 holding plate 2067 is moved downward, as shown in
Figs. 42 and 43. Thus, opening 2069 of plate 2067 is positioned in a plane
25 substantially identical to mold release film 2013, Further, peripheral portion 2070 of
plate 2067 and mold release film 2013 come into contact with each other.

Consequently, granular resin 2007 is encapsulated with mold release film 2013 and plate

2067. At this time, granular resin 2007 maintains the flattened state in resin
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Then, air is discharged outward fromthe space between nold release film
2013 and peri pheral portion 2070 through the suction hole of peripheral
portion 2070 of plate 2067. Consequently, nold release film 2013 is
adsorbed to peripheral portion 2070. 5 Thus, plate 2071 hol di ng granul ar
resin 2007 is fornmed. Then, inloader 2063 noves upward. Thus, filnmed plate
2071 is inserted into the space between the upper nold section and | ower
nol d section 2004 in the state held by inloader 2063, as shown in Fig. 44.
Then, inloader 2063 nnves downward fromthe position above cavity 2010, as

10 shomn in 4 Th ol ding granular resin 2007 cones into
contact with qqm\’}veéah% ze%i?éﬁp%%&ﬁﬁto close cavity 2010. At this tine,

openi ng 2069 of Tpkatad i @RharLuaeitwardZRA 1@ s éﬁéé’bétWe&Qﬂqgldar@Qamuﬁ Jgbease
film 2013 are positioned in Substantially ntical planes. Then, air in

cavity 2010 and p&lmr@pg@@nd@ﬁmduglythe hectmdmdmﬁ mphe’elrmﬂlgmn?oml@ pidters,
nmol d rel eas 2013 | ads t surfa e of ca
corr espondi %P; %BHSF%‘?H 3656?:98\#?’??@6150&‘15 H‘bﬁ'ﬁ‘ﬂ a}épamoagmo

Consequent | %Pﬁa ecess corresponding to
recessgi 2o¥9mgqh%82225ﬁ§&P?ﬁhﬁh?gg%% owﬁpgﬁﬁw?he af orenenti oned Exanples 4
to 6 is forned. Athehhhi®addr®063 gloaauhmvartes Thus Gilhied pible 0771 aninsegtet into

accommodat i on space 2068 of 20 pl ate 2067 up to the bottom surface of
cavity 2010 thaspace b@wéerv\mm@pw@old liegiiontand dewer meld spetiont280A éithe tasphald

releasefllrS[ @ ?Qfsﬁ [ g; ranul ar resin 2007 falls while
mal nt ai ni ng YHR© qeé Odwf’ﬁ %n formthickness. That is, the flatness of -
granular resin 2004 hBad&i20b8kRREs SKIAK SN ﬁ‘fet;ﬁfmtfbﬁ%b&@é éawty\b@ﬂ) ke

flatness of granular resin 2007 is lost in cavity 2010, the nechanism for
flattehdng tshewgimFigl 5. rEsisjplay 2@7bha1thrrgrgr21511mysm@0m bom¢saniordontader 2063
that granular,  resin 2007 is flattened in, cavity Then, the evacuati on

for adsor bi nijithemgr meldseston 2904 tnalgse G VEY gD &) 20‘@5t7thi5§1m% ©BE}BI206Phedr eaf t er
i nl oader 20 at@?ﬁgfhggﬁﬁ%%oﬁgﬁ&kﬁgﬁf Jm%rmgl(al %l%ﬁ’s’étfﬂljnlzglgnﬁ}’eﬁ?‘031t8§%%ﬁlr d from

t he space between Ion an ower secti on
Then, | ower grebtgmﬁgyidegncazggﬂeg s heated, simlarly to Exanples 4 to 6. Thus,

Then, air in cavity 2010 is discharged outward by the evacuation mechanism.
15 Thus, mold release film 2013 is adsorbed to the surface of cavity 2010 correspondingly
to the shape of cavity 2010, as shownin Fig. 46. Consequently, mold release film
2013 having a recess corresponding to recesses 2014 of recessed films 2015 shown in
the aforementioned Examples 4 to 6 is formed.
At this time, granular resin 2007 falls from resin accommodation space 2068 of
- 20 plate 2067 up to the bottom surface of cavity 2010 in a state where the shape thereof is
maintained on mold release film 2013. In other words, granular resin 2007 falls while
maintaining the state having the uniform thickness. That is, the flatness of granular
resin 2007 1s maintained before and after the fall. 'When the flatness of granular resin
2007 is lost in cavity 2010, the mechanism for flattening the granular resin by vibration
25 may so vibrate inloader 2063 that granular resin 2007 is flattened in cavity 2010.
Then, the evacuation for adsorbing mold release film 2013 to plate 2067 1s
stopped. Thereafter inloader 2063 moves upward, and thereafter horizontally moves

outward from the space between the upper mold section and lower mold section 2004.
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granul ar resin 2007 receives heat fromthe bottom surface of cavity 2010.
This heat conducts fromthe | ower surface up to the upper surface of
granul ar resin 2007 at a uniformspeed. C earances are present between
granul es of flattened granular resin 5 2007. These cl earances function as
communi cation holes. Therefore, air and noisture contained in granular
resin 2007 are di scharged outward through the communication holes. Voids
are prevented fromremaining in resin conpact 2012 conpression-nol ded in
cavity 2010. Then, the upper nold section and |ower nold section 2004 are

closed. At this THe, foweEmotddastisral@420B6atks similarno Bxbdbleat€o et TROS t i on
2008 of the upper nold section. Therefore, electronic part 2005 nounted on

substrat e 2gemilargesin pPRbreceivesteaEpmithe beteern surfapgtod cdty. 20T Aen Thisdettom
ressure to the |ten resjn i vity 2010.

surface nenber, 2011 i.es n

When . t 1 nectiERaS SARYE i APOER RO PERE pUeoe ol uaaer Bt e part
2005 nount e&if%?m%b'&?ﬂ r @lé‘ara&@@@aﬂe%rés@ﬁ'b%ﬁ'&vééﬁ JrEflEy SIS #hkBarGOdiA €S pondi ng
to the 15 shape of cavity 2010. According t©o the conpression nol di ng

appar abus f2007an Takeeaigacemices fxactionsascotimunicaabinbolesic Chiretiéfory, tip ahdhe

aforenmenti oned Exanple, effects simlar to those of the conpression nolding

appar at us gasmf)@?lr%P%@lﬁ%mcgrwztfée%fh%pqm@ e gischnsaed %&’é?dd‘ihff@lgpéhﬁ he .
af orement | Ogcﬁﬁgl@%h%éleganvgﬁs atd ﬁjeﬂe%g?d Egmlr&nﬁimng i e%fﬂpéoﬁga ylar resin

2007 may . be ene y pressing, in place o ning granular resin

2007 by apptothpigssidnbhalde®h daQitgparil ar resin 2007 in resin accommodation
space 2068 of plate 2067 or in place of flattening granular resin 2007 by

appl yi ng vi br at i Shent thegyppaumald seetdinranddower moldaectian 2004 aredosaded Atithih ol d

releage film 2013. 2 ile the thernosetti esin materi i s enployed in
ach: Banpl B0t 2000 56t on TRSTAE MRBerion ShoBB A uREL el TR ace

thereof Wi !rﬁTrta@gevgreeﬂwu%m K864 tho eﬂn%hbgtﬁteefﬂdéqyegpwmﬂg Hlegfﬁ%ri‘@éix?’ a

resin materia i ng any shape such as a powdery resrn materi havi ng a
prescri bed patetialc! heh Aotidirsiufabeinembero201d applebarreduteasitie mbBermmbiain al may

be enpl oyed in place thereof. In each Exanple, a silicone-based resin
cavity 2010. When a time necessary for hardening thereafter elapses, electronic part
2005 mounted on substrate 2006 is sealed in resin compact 2012 corresponding to the

15 shape of cavity 2010.

According to the compression molding apparatus for an electronic part and the
method according to the aforementioned Example, effects similar to those of the
compression molding apparatuses for electronic parts and the methods according to the
aforementioned Examples can be attained.

20 In this Example, granular resin 2007 may be flattened by pressing, in place of
flattening granular resin 2007 by applying vibration to granular resin 2007 in resin
accommodation space 2068 of plate 2067 or in place of flattening granular resin 2007 by
applying vibration to granular resin 2007 in cavity 2010 covered with mold release film
2013.

25 While the thermosetting resin material is employed in each Example, a
‘thermoplastic resin material may be employed in place thereof. While the granular

resin material is employed in each Example, a resin material having any shape such as a

powdery resin material having a prescribed particle size distribution or a powdered resin
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material or an epoxy-based resin material may be enpl oyed, for exanple, In
each Exanple, a resin material having transparency, a resin material having
sem transparency, or a fat material containing a phosphorescent nmaterial
and a fluorescent material nmay be 5 enployed. In each aforenentioned
Example, liquid resin liquefied in an atnosphere of room tenperature and

at nospheric pressure may be enployed in place of the granular resin. -54
CLAIMS 1. A method of conpression nolding for an el ectronic part,
conprising the steps of. preparing a nold assenbly (1) including a | ower

mol d sect i 0fndrdal By bB8mBloyERMi fidke (RoreofP! SR AN Ekatpk, alsRichRdbadiaYisity a resin
accommodat i on space’ (22) cgrrespondl ng to said cavity; feeding a resin

mat eri al ( 6)mdteriabat eh epexy+vasedaesimodaripbmay paemploypd, ot examplarolld ead ease film
(11) on said_ plate to, cover said resin accommpdation space; .encapsul ating
sai d resin rfarBPleap reHn Hatsualdaping {TansRATEIS i f ohip IMpptereal BadBe FSNHAMPAreRRis or bi ng
sald mold r eér%%?tem{u%{iﬂ‘c Rabfled ModbiBrescENSGhatig iy ‘EluBPe'sg it §efB Pk hin and
sai d plate encapsulating sal & FESTH naceri ar Uald. Eher earter hovi ng’ sai d

nol d rej eas Ebnfp_k%@uanﬂq adh dfoPdrdrfioh B Ansie IRufderébih Yiquetd in GRY@idsPBers of d _
cavity with said nold release filmand feeding said resin material fromsaid
resi n acconrrodattempersfuscandtabmespibdric prestuye tay de ethploiyed irsplack ofshelgrasilense

film by changi.ng the pressure state in said resin accomobdati on space. 2.
The met hod dfS®onpression nolding for an electronic part according to claim
1, further conprising the step of neasuring said resin material in the step
of feeding said resin material to said resin accommbdati on space or before
the)step of feeding said resin nmaterial to said resin acconmodati on space.
3. The met hod of conpression nolding for an el ectronic part according to
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claim1, further conprising the step of flattening said resin naterial after
th§ step of feeding said resin material to said resin accommobdation space.
4. "The met hod of conpression nolding for an electronic part according to
claim1l1, wherein said resin material is a powdery resin material having a
prescribed particle size distribution. -55 5. The nethod of conpression

mol ding for an electronic part accordi fiAMSclaim 1, wherein said resin
material is a granular resin material. 6. The nethod of conpression nol ding
for an electronic part according to claiml, wherein said resin nmaterial is

a powdered resin maiemettod of cotiPRséTBh R ot ANRILEShie HafDEHhpthiddihe an
el ectronic part according to claim1, wherein said reSin material is a

liquid resinsteptefial. 8 A method of conpression nolding for an el ectronic
part, conprising the .steps,of. ing a lower nold secti qg%lOOB) havi ng
B ocavity (1008), Eeppiped pradassembiiTh ey Iover Biidacion 65 halited ( 1032)
and a nol d r@é‘q@qg).fi | m(1012); introducing a resin material (1010) into
said resin acconmodation space; flattening said resin material in said

resi n acconmodat i prepspeg e plate(2d) hgvisgi desirictomeiodaten $pacen(24) chrresponding

(1021); coverin sai.td. plate with said nold release filmto close said resin
accorodat i off %ag%ﬁaé’lé’ont aining flattened said resin material with said nold

release film I eyauantesairiBials) GURIEdn idhinaliomBbster ol ease film

bringing said nold rel’ease filminto contact with said | ower nold section to
cl ose said cavityplecing asapld ralehst filel @den iid platoiperoiversaidresinsed sai d pl at e;
and accommodation space;
encapsulating said resin material with said plate and said mold release film by
adsorbing said mold release film to said plate;
reversing said mold release film and said plate encapsulating said resin material
and thereafter moving said mold release film and said plate toward said cavity; and
covering said cavity with said mold release film and feeding said resin material
from said resin accommodation space to said cavity covered with said mold release

film by changing the pressure state in said resin accommodation space.

2. The method of compression molding for an electronic part according to
claim 1, further comprising the step of measuring said resin material in the step of
feeding said resin material to said resin accommodation space or before the step of

feeding said resin material to said resin accommodation space.

3. The method of compression molding for an electronic part according to
claim 1, further comprising the step of flattening said resin material after the step of

feeding said resin material to said resin accommodation space.

4. The method of compression molding for an electronic part according to
claim 1, wherein
said resin material is a powdery resin material having a prescribed particle size

distribution.
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cover-ing said cavity with said nold release filmand dropping said resin
material fromsaid resin accommobdati on space into said cavity. 9. The nethod
of ¢conpression nolding for an electronic part according to claim8, wherein
said resin accomobdati on space is set to a prescribed vacuumstate in the
step -56 of covering said plate with said nold release film and said resin
accommodati on space is changed fromthe vacuum state to an atnospheric
pressure state in_the step of covering said cavity with said nold rel ease
film 10. The nethodhomethodmi semprassiam wildine faranglecgpaistnagriceordmgtio accor di ng
to claim8, whe eiH said plate that is reversed is vibrated in the step of
dr oppi ng saiﬂaW%ii% Weferial. 11. The nethod of conpression nolding for an

el ectronic part agg@fdinndatefal ibakdRufhr rdiem@ieRiapai d resin material is a
powdery resin material having a prescribed particle size distribution. 12.

The met hod of conpression nolding for an electronic part according to claim
8, wherein said r&si{rﬁ nagfrdi E.I s a .graml%.ar resig rraterpi[a%I. 13. ‘It'he met hod
of conpressi on notdi %mre OO RPPBEL B gg{oréq@ce Cgloﬂlﬁ KR8, wherein
said resin nghis | akhdrsina powdered resin material. 14. The nethod of
conpression nolding for an el ectronic part according to claim38, wherein

sai d resin mat eri$fid resinampterjali ig a pewidereduesar inaterialk5. A conpr essi on nol di ng
apparatus for an electronic part, conprising: a |lower nold section (1003)
having a cavity (1008); a franme (1021) holding a nold release film

7. The method of compression molding for an electronic part according to
claim 1, wherein

said resin material is a liquid resin material.

8. A method of compression molding for an electronic part, comprising the
steps of:

preparing a lower mold section (1003) having a cavity (1008), a plate (1031)
having a resin accommodation space (1032) and a mold release film (1012);

introducing a resin material (1010) into said resin accommodation space;

flattening said resin material in said resin accommodation space;

holding said mold release film with a frame (1021);

covering said plate with said mold release film to close said resin
accommodation space containing flattened said resin material with said mold release
film;

reversing said plate covered with said mold release film;

bringing said mold release film into contact with said lower mold section to
close said cavity with said mold release film covering reversed said plate; and

covering said cavity with said mold release film and dropping said resin

material from said resin accommodation space into said cavity.

9. The method of compression molding for an electronic part according to
claim 8, wherein

said resin accommodation space is set to a prescribed vacuum state in the step
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a plate (1031) having a resin acconmodati on space (1032) accommopdating a
resin material (1010); a nmechanism (1013) reversing said plate covered with
sdid nold release film -57 and thereafter noving said plate that is
reversed toward said cavity so that said resin material can fall into said
cavity covered with said nold release film and an evacuati on nmechani sm
(1003) suckibhgoweding satdlptht¢ elithasd rholdFelegelinngndaid nold release filminto
cl ose contact with said cavity, -58 )
said resin accommodation space is changed from the vacuum state to an
atmospheric pressure state in the step of covering said cavity with said mold release

film.

10. The method of compression molding for an electronic part according to
claim 8, wherein

said plate that is reversed is vibrated in the step of dropping said resin material.

11. The method of compression molding for an electronic part according to
claim 8, wherein
said resin material is a powdery resin material having a prescribed particle size

distribution.

12. The method of compression molding for an electronic part according to
claim 8, wherein

said resin material is a granular resin material.

13. The method of compression molding for an electronic part according to
claim 8, wherein

said resin material is a powdered resin material.

14. The method of compression molding for an electronic part according to
claim 8, wherein

said resin material is a liquid resin material.

15. A compression molding apparatus for an electronic part, comprising:

a lower mold section (1003) having a cavity (1008);

a frame (1021) holding a mold release film;

a plate (1031) having a resin accommodation space (1032) accommodating a
resin material (1010);

a mechanism (1013) reversing said plate covered with said mold release film
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and thereafter moving said plate that is reversed toward said cavity so that said resin
material can fall into said cavity covered with said mold release film; and
an evacuation mechanism (1003) sucking said mold release film to bring said

mold release film into close contact with said cavity.
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