DESCRI PTI ON Met hod of Conpression Ml ding for Electronic Part and .
Appar atus Therefor 5TECHNI CAL FI ELD The present invention
relates to a nethod of conpression nolding for an el ectronic part
such as an IC (Integrated Circuit) and an apparatus enpl oyed

t heref or. BACKGROUND ART In general, an electronic part 83 nounted on
a substrate 82 is conpression- 10nolded wth a nold assenbly 81 and
granular resin 84 in the foll ow ng manner: First, nold assenbly
81 having an upper nold section 85 and a | ower nold section 86 for
conpressi on-nol ding the electronic part is prepared. A cavity 87 is
provi ded on | ower nold section 86. Then, cavity 87 is covered wth a
nmol d rel ease film88. Then, granuDBEBCREEIIONB4 is fed into cavity 87.
Thereafter granular resin 84 is 15 heated. Thus, granular resin 84
melts. Then, upper nold section 85 and | ower nold section 86 are

closed. Thus, pi@d bPObprRaidn VSR K EekiRfic PR 3hA AbBarfs Thertfopped i n

the nelting resin in cavity 87. Consequently, el ectronl c part 83 is
sealed with a resin-nol ded body correspondi ng to the shape of cavity

87. Thus, ian nmolding is conpleted. 20In the
-aforeggnti3ﬁgﬁﬁﬁgggﬁﬁggﬁon nol di ng et hod, a feeding mechani sm89 is
enpl oyed for feerd fidsedf AdHidh rd£&itH a%tlﬁd@ltdfcGﬁiﬁeEsYorﬁﬁelthEﬁg'aﬂg
mechani sm 89 i ncl udes a shutter 90, as shown in urt her,

‘f eedi ng necleanerinpagosurnas aad@s(llaegrttpd)@gmﬁ@h@mgapphamsmglpbwe@ﬁmeﬁgd
anount of S In use, feeding nmechanism89 is first

i nserted |W§§§%ﬂget ween upper nold section 85 and | ower nold
Section 86. 25Thegenerahbii tleéirdd @kt 8eRsinfd JFRCHBMaET B30 chbpreprmed.
Thus, granular resin 84 falls into cavity 87 fromthrough-hole 91.

Pat ent0 Doc dmeided with ayaqid asssablpdd and srayeigsiopbin thefolionns nzassss
DI SCLOSURE OF THFst,l r{"\lg’ﬁ’\agsc%y 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 mn Fig. 7. Furiher, 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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PROBLEMS TO BE SOLVED BY THE | NVENTI ON In the aforenentioned
conpression nolding, part 92 of granular resin 84 may remain in

t hrough-hol e 91 of feeding mechanism 89 when granular resin 84 is
dropped into cavity 87 fromthrough-hole 91 by opening shutter 90 of
f eedi ng nmechani sm 89. 5Thus, insufficiency is easily caused in the
amount of the resin fed into cavity 87. Therefore, such a problem
arises that the reliability of the anount of the resin fed into
cavity 87 is inferior. This problemal so arises when another resin
material such as powdery resin, powdered resin or liquid resinis
enpl oyed in place of the granular resin. An object of the present

i nventi on iERQELEM®TOXRE SORFERRY AHEINYENTEIN 10nol di ng for an
el ectronic partp%&gr ved i.n reliabilit f the amount of a, resin

material fed in SRAEYOneRISARE CEYR e AR AR BROBIaERASn 84 may |
the met Nod ghaif AITRGBERhOB OB Mdifs hihafitn 86 Gfleh BbEIARGH s ALY ! O

the present invention, assenbly 1 ncludin ower nold section
havi ng a cantoteyvilyS7 fpr tpmgkdole Phdp opening shivderi Maif fictiding nzechangsom8?.
accommpdat i.Qn spage. havi ng..an openi.ng corr ondi to the gavity is
propared. AedIHTRERGH SR QUREdn AR BTN KB UI §on space,
A ol d rel egRefdrs | siH aﬁg@i}l@xﬁ%ﬁsé&%a&hﬁrﬂﬁa@}liﬁl SIAhEN&INt bPBe F&H 1B8d into
accommodat i on space. venment of the resin material is suppressed by
‘the nol d r elavdyss if infemohy Thisakolriem elae arissh ovher hrelwee rdsin materahswcd as he

pl at e. Thereafdt er_the ‘g‘liatts i.S 1%ﬂ(i“.c[ewer.sed. ‘Ié?en thq. ‘El ate.i s noved
to a posit PoN IFSPE PREIFER 1M OF HHH FFDISTPRIOGT it HegqPtibesrpiilirfesin
accommmodat i on s PAGBjeSofIRe FroRRGakntibRls tb PRVER hdthdSofeampreadon t h t he
mold release film At this time, the resin material falls into the
cavi t §0 coven@dingfor Bn elaetrans partimpoyekinfrelanlity ofithe aaouns of sresin material
accomodat i gh. space. BRI EF DESCRI PTION OF THE DRAWNGS 25Fig. 1 is a |
per spective Vi ew Schenati cal | y showi ng a plate for acconmobdati ng
resin enpl QMEANSIFOR $©1 VDG aHECRPRPBESKISOoN nol di ng for an el ectronic
part according to Exanple 1 and a nmechanismfeeding the resin

mat erial, showi Agthg methedeof gpmprewion yeplding for a8 elsctrepiepartaccerdingria thel at e.

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

15 prepared. 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.



Fig. 2 is a sectional view schematically show ng the plate according
to Exanple 1, showing a state where the plate into which the resin
material is introduced is covered wwth a nold release film

Fig. 3 is a sectional view schematically showi ng the plate according
to Exanple 51, showing a state where the plate covered with the nold
rel ease filmshown in Fig. 2 is reversed. Fig. 4 is a sectional
view schematically show ng a nold assenbly according to Exanple 1,
showing a state where the plate showmn in Fig. 3 is transferred to the
nol d assenbly. 10Fig. 5 iS a sectional view schematically show ng the
nol d assenbly according to Exanple 1, showng a state inmediately
after the resi rFigetienisedtioh# vies: schnaatitily shawing Yhef platernaotdinpto Bxafapke of
t he pl ate. .Fig. 6 js sectjonal, view schematically show ng the
mol d assenbl Syo‘a@&agmmh%ta*ﬁfgaﬁepw “?’PC%WGWHU“%@%@ isCBTofer EPVTRRD | g
assenbly i guphaspireleldig 7 1S a longitudinal sectional view
schematically show ng a nold assenbly enployed in a conventi onal

met hod of conprEgsi isn seaiod vigwf sshenzaticallyshowmp itie ghate tccofding toExamplas a
state.imediately before a.nold relegse . filmijs held by a frame_ in a
ethod of CoRBPEbaRG HETR RGO bbs DRI B MR A £
Exampl e 2. ;&b@eq © shows a state imediately after a resin material is
i ntroduced into a resin 20accommopdation state of a plate in the

‘met hod of conpr¥gsiion seasiovlrvigw sshemsaticallysbowingiaanqddadsenily accdidiag oo

Exampl e 2. I g. 10 shows, a sta ere an ening of the plate
s osed Ermpls hetmig erironnde Heptete doangy P CRA R orwEmRler o
(of conpresgisgppiyol ding for an electronic part according to Exanple 2.

-10 Fig. 5 1s a sectional view schematically showing the mold 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 is 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 film 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 refease 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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25Fig. 11 shows a state where the nold release filmheld by the frane
Is in close contact with granular resin in the nmethod of conpression
nol ding for an electronic part according to Exanple 2. Fig. 12 shows
a state where the plate covered with the nold release film by
adsorption is set on an inloader in the nmethod of conpression nolding
for an electronic part according to Exanple 2. 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 5the nold assenbly is opened in the nethod of
conpression nolding for an electronic part for an el ectronic part
accor di ng tadsdEg@gorpk set 2n an inload&i ig the vkt sdioafeompretsdremolding doranadegtrafit er
the resin naterlal a cavity of the I ower nold section from
the resin RRESRTRIH a%F of the plate in the nethod of

conpr essi on nol @ar%q:a fsﬁz:rwsaarst% %&e% ﬁ@atE’ﬁ{oﬁntE&’Bn R #ﬁbﬁﬁ fs McEd Bk t

according to Exa ows a state of vibrating
pl at e af t erlowtrenwlésacnomaatatawhers thiegmiolt] pel¢dse filmomanterpoded irsesteeorhefer om

t he pl met hod of ¢ essi o | di ng for ectroni c part
for arbel ecdbt BAPSBAPD 5CRBRAHE %%t"ﬁaﬂ%"@ pp gl G edrooal o
wher e the mphdopss@etRbiic part 6L tolE: leet hod of 15conpressi on

i b ?c%é ? .

nol ding for an electronic part an electronic part according to
Exanpl e 2. Figrilg show & @talmmtc}y efver glndresim miateaikl iy fedhowicangtyaof the

Dr et |00 Ak SICTRL BYGS Lohe bUSkEal 10 8 AELES, B v o
énbodi ment -compression molding for an electronic part for an electronic part according to Example
10 2. )

Fig. 15 shows a state 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 2 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 moid release film in the method of compression molding for an electronic part for

an electronic part according to Example 3.



20Fi g. 18 shows a state where a preheating nechanismis used in a
met hod of conpression nolding for an electronic part for an

el ectronic part according to Exanple 3. Fig. 19 shows a
state where a prelimnarily heated resin material is set in a frane
on a nold release filmin the nmethod of conpression nolding for an
electronic part for 25an electronic part according to Exanple 3.
Fig. 20 shows a state where a resin material having a uniform

t hi ckness remains on the nold release filmin the nethod of
conpression nolding for an electronic part for an el ectronic part
according to Exanple 3. Fig. 21 shows a nold assenbly enpl oyed
in a nethod of Eignpr dewis emakbissimity éroploped ie b avthodif comeressicacuadidg ng
t o anot her _exa 22 is a I?ﬁectional vi ew showi ng a

l e. . Fi
nol d asserﬂg‘?rf”g%ﬁer%‘%aarfW@HB’E&%F“%W\%H{‘ Bnal nethod of conpression

mol ding for an elgess £QREGicRARew sﬁeﬁmg@gn&dﬁseﬁﬂy%fnmeh RAlfbpeaf ter a
resin material is fed to a cavit 23"is a"sectional view

schemat i calchyvestianal methed mﬁﬁodlpragswmmhlalmﬁm aml@trdmn gart,chExiagp|state,
shovm a stat di ate ef.or recess is formed on a nold

rel ease fi I"H{ne‘g?tﬁmg‘iﬁ@s%x‘g%l?flll %g?oﬁlcﬁwyscherrat i cal |y showing the
nol di ng mechani g 19RGGedBhd) FichOschenmtizhlfy s‘ﬂowﬁ@@&ﬁdl&n@m@&lﬁh@mvmer e the
recess is forned on the nold release fil'm Fig. 25 is a

‘secti onal wreordisg wdhamplsa, Shovanrmbawtatg immediatelybefore rrecesa i formedcanar di ng
to Exanple 4 1d ekge efﬂ% a state immedi ately after the recess is forned
on the nol cﬁm{' el 4e ilm 15Fig. 26 is a sectional view schematically

showi ng a nmechamigspa isntseRBusl ivitds Rhematically showing the molding mechanism

10 according to Example 4, showing 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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resin material in a conpression nolding apparatus for an electronic
part according to Exanple 4. Fig. 27 is a sectional view
schematically showi ng a nechanismflattening the resin material by
vibration in the conpression nolding apparatus for an electronic part
20according to Exanple 4. Fig. 28 is a sectional view schematically
showi ng Roots flattening the resin material by pressing in the
conpressi on nol di ng apparatus for an electronic part according to
Exanpl e 4. Fig. 29 shows a state i medi ately before an

i nl oader adsorbs the nold rel ease 25fil mhaving the flattened
granular resin in the recess in the conpression nolding apparatus for
an el ectrora'pparpmsforameleatﬁningaattacﬁ)rdinpt@Em;ﬂg 30 shows a state

i mredi ately after the inloader orhs the nold release film having
the flattened g?&qﬁl al}o“fsés*r%ewherfﬁ@uﬁe@}@gg aTANge ON 2 AOHHE% YR 27811 ng

apparat us fn?[he%ﬂmﬁe nr 196]& an?scfﬁpérgélé‘&r hﬁ ﬁﬁ%&%‘r&néto Exampldd 9- 31
shows a state whe e I nl I's arrange a position above a
cavity in the cGrgaBkslmmmstahéwhugtfappwmﬁthe fnold release ffilre adsortied tpthet
accordjn WS a state ere the recess of the

t. anple 4. Fi sh
ol d rel eaéé"‘l‘ ui W’Eﬂ%ﬁ*’ﬂfé’&ﬂ? ﬁ?"tt}ﬁg‘ § FOBRIESIO MO IR RPR RIS TR B t he
cavity in téf&trgﬁgp&@g&bmgr{g@hrﬁﬁeappar atus for an electronic part
accor ding to Exanple
Fig. 33 shows a state where a mold assembly according to Example 4 is opened.
Fig. 34 shows a state where the mold assembly according to Example 4 is closed.
! Fig. 35 shows a state where an inloader is arranged on a position above a cavity
10 in a compression molding apparatus for an electronic part according to Example 5.
Fig. 36 shows a state where a recess of a mold release film adsorbed to the
inloader is inserted into the cavity in the 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
electronic 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.¢., a mold release film having no recess in the compression

molding apparatus for an electronic part according to Example 7.
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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 closed. Fig. 35 shows a state where an inloader is
arranged on a position above a cavity 10in a conpression nol di ng
apparatus for an electronic part according to Exanple 5. Fig. 36
shows a state where a recess of a nold release filmadsorbed to the
I nl oader is inserted into the cavity in the conpression nol ding
apparatus for an electronic part according to Exanple 5. Fig. 37
shows a sate where an inloader is arranged on a position above a
cavity 15in a conpression nolding apparatus for an electronic part
according to Exﬁigpﬂbslﬁm Eisgic @Rresthowdomesidaombs viieenad eeleae&cﬁmshamingme
nol d rel eas bmad orbed to the.inl oader % ir\serted into

cavity in FP&H% iCBR PRSI e ding ABRarTisior 8h elgFropiceTtAGHRT “’%éﬁt
accordi ng tg;mgig@qpl e 6. Fig. 39 shows a procedure of assenbling a
feedi ng nechanismin a conpression 20nol di ng apparatus for an

el ectronic part Figcébshdima g state \E)eas’rqhb e1lgader moveSIihegmoldmelsdsc)ﬁm bavirigahe
wher e an |n ctr me ha sSmi duces resin materi into a
e oughr hotPtangs stapeyiole BSE tcrHs By r@%ogrfr?ﬂ iR e PRSI for an
el ectronic apﬁgrgmsaﬁ,ggr gh@gm;ccbag&@dmh@%y dnfple A1 shows a fl attened

resin material in the through-hole the plate in the 25conpression
‘mol di ng appar at . #oshoms astatecwhesnibe irdoader warrengdd vg atpositixmahpve the.

release 11 AR T oRPlsT Iy Sufs ferdietl B A PRl B0 Fhe i Bl
ho recess im the conpression nol ding apparatus for an el ectronic part
according to Example 7.
10 Fig. 46 shows a state where the mold release film having the planar shape
adsorbed by the inloader is inserted into the cavity in the compression molding apparatus
for an electronic part according to Example 7.
Fig. 47 shows a state immediately after a feedirrg 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 fiim, 1013 inloader (feeding mechanism),

1014 moving mechanism, 1015rod, 1016 air cylinder, 1017 moving mechanism,
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Fig. 43 shows a state where the inloader adsorbs the nold rel ease
filmhaving the planar shape in the conpression nol ding apparatus for
an electronic part according to Exanple 7. Fig. 44 shows a state
where the inloader noves the nold rel ease fil mhaving the 5planar
shape whil e hol ding the same by adsorption in the conpression nol ding
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 el ectronic part
according to Exanple 7. 10Fig. 46 shows a state where the nold

rel ease filmhaving the planar shape adsorbed by the inloader is

inserted inbm e @Y rycyhﬁaePhelogpff%gsswmadee%gaewﬁ@ﬁatmmor an

el ectronic part according t 'shows a
st at e i mredover élame abitien, aleZ@é'ﬂtn-rlngldngcﬂ'mm; s 93 3ewalmpet, helOEéhmdy ma02fr i al

into the cavi I n the conv C ressi on, nol apparatus for
an 15el ect PG gbl?{a‘?t?‘:ha%ﬁgﬁﬁ M%ﬁa@f *EEC Cslp% Bg rhon, 1 pp| d
assenbly, ZoppRes 6?%:&1 smﬁ bR, 3J030NEH amhﬂnoﬂﬁﬁaﬂéfsame 4163P§jehmpe set
portion, 5 caV|ty 6 granular resin, 7 electronic part, 8 substrate,

.9 i nl dader lo%pwbtpalmomqnon10@bfegilltsuemsm,eclé]4aunragsmmg/tmtmducmg)

11 fil.m 2012 t | at 2
b commadat POEpal B PR rererPhatsh BDSRERER GheiFos SRkt B o, 31
‘f eedi ng megRaibSdpard 1@05’?f)ﬂeH&hMg FRGRARMS M 053 gramua@@&inw ngsmh@l sm

32 introduction nechani sm 33 feeder measuring nmechanism 34 hopper
35 |inear wpioati ibsfieater 10 Bempl atleaserfilars urlohg heatedrrurfhcer(set sotarelol d

Caation, io0a EhHEe, ofrs ARE mefBelhed b7 oado b GialBatn <t

portimn, 1GMdIdigPephraths frQidireniy phry, Z000%hipddes Si2003 GFEb flbotd(seetion! ¥
bottom surface nenber), 1010 granul ar  resin, 1011 resin conpact, 1012

mol d r el ead804 fowy molg Bection) odBreleireniaiparg R00R svbstale,  200Tazrenwlar fgsin,
mechani sm oA 2p508e sel QG0 M 2008l 0pBREL + 260 LaviBY ! 29 1 TREDAMFBe

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 elecironic part, 2052

20 inloader, 2053 through-hole, 2054 body, 2055 pressing/flattening mechanism,
2056 lower surface, 2057 film fixture, 2058 pressing/flattening 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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1018 rod, 1019 air cylinder, 1021 frane, 1021a upper frane portion,
102 1 b lower frame portion, 1022 filmhol ding frame, 1023 stopper,
1025 body, 1026 attachabl e/ detachabl e base, 1027 substrate receiving
portion, 1028 set portion, 1029 base portion, 1031 plate, 1032 resin
acconmodat i on space, 1033 opening, 5 1034 peripheral portion, 1041
f eedi ng nechani sm 1042 neasuring/introduci ng portion, 1043 pl ate
recei ving portion, 1050 conpression nolding apparatus for electronic
part, 1051 preheating nmechanism 1052 granular resin, 1053 heating
portion, 1054 franme, 1055 nold release film 1056 heated surface (set
surface), 1057 lid nmenber, 1058 heating nmechani sm 1059 i nl oader,
2001 conpressi oBxdfpi®l di ng apparatus for electronic part, 2002

i nl oader, 2003 upper mal d section, 2004 | ower nold section, 2005

el ectroni c part A OBBEsEemEPMpEmetingdor &y dseiionie Prg assording o ampler roft o
set portio nber,
2012 r s n i drpan: By o8 8k B rhbloy i k4 A MR EEw
recessed f r¢fenen@0 éhefdrawingmed resin recei VI ng film 2021 feeding

mecharnj sm (base 152022 2023 intro

Mocham m \ 2004t B <ePaA8 TS M08 Ceresibber Compreaiion MO ertERse
2028 presseq4flattener, 2031 body, 2032 l|ower surface, 2041
conpressi on nobl di ng apparatus for electronic part, 2042 inl oader,
2043 t hr ough- hoFest, zﬁﬂwparbmslmc]uﬂmgﬁ mqldiasmnﬂﬂpemplaﬁaﬁﬁn klemethsloff ace,
2047 | ower surface, éSl re5| -seal ed nol afﬁparat us for .

el ect r oni ¢ “REPTESSINGH ‘%#ﬁlaﬂﬁ 8V°m°zle%§a°f>ﬁf 8’§3?‘| AISNDHEANYy . 2055
pressi ng/ f lyadctipgd. ng nechani sm 2056 | ower surface, 2057 filmfixture,
2058 pressing/flattening nember, 2059 elastic nmember, 2060 resin

rel eafﬁa | ayer, 2660 tassstooh amldjmgnblpﬂ)amhtdasa fixad wpperoneld nection

part, 2062 .feedin hanl as i nl oad 064 f]l

recei ving aﬁgg oq@ge raﬂﬁgsg%f?@?? ‘%3% VRRST & ?cgﬁ%éorb% at‘%surﬁﬂ%tg
resin accoa&qﬁaﬁamﬁ&&msenﬂmﬁ&d@mﬂfﬁgo ¢Omigsbqanal Apatiky on,
2071 film hoI ding plate, S interval. BEST S FOR CARRYI NG THE

| NVENTI ON for compsasgipeBelding inprowidedomierisoaeldfseationl3ect r oni ¢ part s |

according Lo emiplaRIL SRl BLEARN'LIUSI A sAHpRRBARAINES

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, i.e., resin-sealed in mold assembly 1
{ 20 from the mold assembly. The heating mechanism heats mold assembiy 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 S is direcied 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 mechantsm inclides 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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Example 1 A conpression nolding nethod for an el ectronic part
according to Exanple 1 of the present invention and an apparatus
enpl oyed therefor are now described with reference to the draw ngs.
5(As to Apparatus including Ml d Assenbly for Conpression- Ml ding

El ectronic Part) First, an apparatus including a nold assenbly
enpl oyed in the nmethod of conpression nolding for an el ectronic part
according to the present invention is described. 10As shown in Figs.

4 to 6, a nold assenbly 1 includes a fixed upper nold section 2 and a

movabl e | ower nol d section 3 opposed to upper nold section 2. A
substrate set portion 4 is provided on the nolding surface of upper
nmol d secti-cavigy 3.A cavity 5 for conpression nolding is provided on

T e P SRR SaoT oBh it BERRR ey G i °
heating nmechdh sinb&Tbr EPHY)a a6l 2 BfdFkdn SdcamRiolfioRESRInSHE Cnot

shown). Inloader 9 sinultaneously or individually feeds granular
resin 6 andfugther bdaaden Singudes atsuhsiratesesiving rorher i onpn yppemirasdondhetgofan

Fover ol o SBiwER b Sikaf o ARG e FRAREE BT b B edRile s 7121

conpr essi ondifeeledl@wmwarg. , resin-sealed in nold assenbly 1 20fromthe
nol d assenbly. The heating nmechani sm heats nold assenbly 1 to a

prescribed tenpdntherpmpreriien molding epranginheccauiizdn itisErdnple snaldrsteaseno| d

section 2 I \9@{ o QRS ] 3 W escrd be [ €SS -

El ectroni caﬁp}%rltl% I s[ﬁ?ég zolg%slﬂg&dr a)EHéé Elgfdinﬁosﬂﬂf%no JfR?' 9 méﬁ%%\?\ﬁ%% Eﬂ(&/
di rected sttaé surfafiofgaeiny 5 gre tOverdd witlyinbyd relehse flkh N€Ct Btbatiervgadad fesaper
nol d section 2. Lower nold 25section 3 is provided with a suction

mechaAPsm fSrnupISEI: intp @viehh soveerdartemeld reipase fiing 1 bafurthers inlopder 9

cuct o, oA UAAR S SUFAIIGLE B ASEMIRPRRRT S

| ower nol d sect iMsid 3ssamiblyq it elaseh by e mold dlangingwidcRagsnovith thagkestited

section 3 a]?rgsszlrg? Eg\;itfya}jcig hgatced 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
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cavity 5. Inloader 9 includes a stop portion 9a on a | ower portion

t hereof Stop portion 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 5Substrate
8 is so placed on substrate receiving portion 9b that el ectronic part
7 is directed downward. In the conpression nol di ng appar at us
according to this Exanple, nold release film1l showmm in Fig. 2 is
enpl oyed. The nol ding surface of |ower nold section 3 and the surface
of cavity 5 are covered with nold release film11l. Inloader 9 can
feed 10granular resin 6 into cavity 5 covered with nold release film
11. Furt hefirst pesommedatedingesin sreemmaintionspece @2 wbplatedd, i showe ireligr bni ¢

part 7 on substrate set .porfiagn 4. Mol d _assenbl i s .l gsed by
Phe mol d clERbPHI RELRIIToM RRoReE R PeserrEanhrelisteed s Try o s
heated by hﬁ\engueﬁ@mcﬁeecr@feh@srﬂhsml irR8gi ) MBHug opakind2 38 rbéin hddo@idokAdonS-
Therefore, it follows that electronic part 7 is dipped in nelting
resin mat efpasf 24 swompedating gsanulapessiny is Slosdevithsmeld pelaseifikn 1 . esi n
materigal 6 in Cald Ry iCO%8ha80d BbiARPBRAY US Of this Bxample,
.el ectronic part IS sealedin a resin conpac 2 corresponding to

the shape of cauithoiughnof¥hawe, AAkvimetisrefedhafist GPeddddi aapldestr i Tied
with reference to Figs., 1 tg 3 is enployed as the nmechani smfeeding
‘granul ar r 8&cHatenmechaniss fgecidy,dipharges aip pulavardofrasp thearngr porhpn pfEgsia f or
Resi n_ACCORTRARLIiHbh space 2280530 0MA ol Eleleirhy®. StndlyBlfitib mkiankGS! "
acconmodation, 1.e., g%ray I'ncl'udes a resin acconmpbdafil on space
(recess) 2hchdpabiaemah paas onthedid, ian gnjufeabripbeitied wh tht bodf ofplarlar
resin 6. Resin accommpdati on space 22 has an openi ng 23. A peripheral

por t i h 242043 BCBR 8% SEthAiRd 2B PENIURE Makng REQPrPRRE e it B R pace
22 1St SHUARSENCSURAESIONH 80 bk g R UkAmiEN © o
hence t he geaveled tmboattushabls tb land ddizgheble fropathe onroff valben fal | i ng. When
conpression mol g 00y 3n SESEVE Rbpela® Sy That1he evhdnaton machatisa i used, | &5 "
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. Thereafier 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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first accommpdated in resin acconmodati on space 22 oif plate 21, as
shown in Fig. 1. Then, peripheral- portion 24 and opening 23 are
covered with nold release film11l having a prescribed size, as shown
in Fig. 2. Thus, opening 23 of resin accommodati on space 22
accommodat i ng granular resin 6 is closed with nold release film 11.
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 accommobdati on space 22 closed with nold release film
11. The evacuation mechani smincludes a vacuum punp or the like, an
on-of f val ve pr @he ekaduation trhesnbmrtymmbdﬂicmtseaém of Plasel @& thra@aghlepat h
such as a vacuun1tube Jmaki ng on-of f, val ve_ and the vacuum punp or

the |ike cOMtIRNLYS Rassng Wreaeﬁeraﬁhﬁe} portign 24 andrsaching the moldmg sHitacghe i s
provi ded tgq,) %egyn F‘-?sgjﬁeéu?ed%qldtq 8 k@sﬁa%}mgm% l%Eereéﬁhﬁfs

First, the o I's opened, t'hat "t he evacuati on nechani sm
i s used. Thierspace hetweenhppa: inftokdysedicsicharddedterandldagctiof B asiesesibed later.

a(r:]co dat i OR S ce%Z vg}?egdwv cyum %%SER*%SH@;I ,Baalt he vacuum pat h.
.Thereafter the ein re5|n
acconmodat i on Sm&%elzt% féed ﬁé&nﬂe@aﬁoﬂt%‘% B]%dregﬁgrtsgla 21V§

Consequently, nold release fil cove ate )
"Thus, a pl ateehdnf Edis winplhyadess shows mflﬁgnbd Fea'cheg macfhamsmﬁﬂlean/meuum t ube

ma be det ache fro e on-off val ye .of Iat In resent
i nzentl on, rgf gug\}e{ 4 g?‘rﬂsq‘ FW@?‘@%@"‘%?{ PSEEBf t er
inserted '%E&n&ﬁ&iaﬁ&ﬁﬁﬁc@ﬁdﬁﬁ&%aﬁﬁk&n&%ﬂe@ & wﬂcéx%ﬁf mol d

section 3 as described later, as understood from Ifl )
A | are nurbenntaif resticer omit 41ed. e eeding mdwudedlmltmesamewmg npduamsmn

24. Alr in reS|n ommda on space 22.is forc har rom
The suct i on heIARRE] FERERE bis i Rnfrnatn A Ar R i s BLERHF iy o

may be so @dmﬁbngtgeammfe@.her al portion 2524 that opem ng 23 of
plate 21 is covered with nold release film 11. Covering of plate 21
with nol d rel eagecdyirgmngchanigny 3 hein¢lngaisapinitoductipp nrshanisss 3%ipredueingon
bl 05 s S An BN R f AL ASRRTRRL 00 AREOT o2

plate 21 and évacudati on msuc o1& PSR Y sugh? peri

portitm 24 aamema&bn@nédhaumtlahdrtgupwm@enng prescnbede]l&)u(ﬁt/ﬁCgt@ﬁdl@n in
resin accommpdati on space 22 of plate 21 or through the suction holes ;

passi ng t hreighingedugsd teplatedit i Mslzwralﬁélar dalerpdustion mechaniam g
f | h
SRR e e i g TR

| ower nol d thegrhmdar résitiatodgaenl b;eﬂhhata&ng aﬁ(rﬁmﬁg&h&ma:t ure of Feeding

Mechani sm f or Resi n Material)
elivery mechanism 3 1b includes a plate receiving portion (not shown), a

\ 20 vibration uniformizing mechanism (not shown) and a plate measuring mechanism (load
cell) 36. Plate 21 1s 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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In order to feed prescribed amount of granular resin 6 to plate 21, a
feedi ng nechanism 31 is enpl oyed, as shown in Fig. 1. Feeding
mechani sm 31 can neasure granular resin 6. Further, feeding nechanism
31 can feed granular resin 6 to resin accommobdati on space 22 of plate
21 with a uniformthickness, i.e., by a constant 10anount of resin
per unit area. Feeding nechanism 31 includes a receiving mechani sm
3la capabl e of receiving the granular resin and a delivery nmechani sm
3. Ib capable of delivering the granular resin. Recei vi ng
mechani sm 31a i ncl udes ‘an introducti on nmechani sm 32 introduci ng
prescri bed amount of granular resin 6 to resin acconmodati on space 22
of plate 2measuang Bachiapienidp ofiesseiving mgchraishmadliasnd £ Insashriog kte) wBB plate

measuring prescri bed anount .of .granular.resin 6.introduced into plate
1 he. shore i gchaniam o ieeine BReRiERL S 4 NGRS & hopper
34 for the AneaRiNe ofl %hé‘oﬁﬂ&e%;ehiuﬁﬁ@rste%ﬂ ;h%‘,?sé QRiddegder 35

e

introducing the granular resin into pla ’1 while vibrating and
movi ng the sane! grapelanresie € rdntreduced intp fesio henpeuncalafidragpecer Boiplateng

porti (n shawn),, .a 20vi brati o i form zin chani sm.(not shown)
.and aO°JS| at 25 ﬁ‘;gg‘sﬁl?%‘rﬁ' brﬁ&‘ﬁ%\%"‘%’?ﬁ&?ﬁ oy tfe)m%‘f?.g bgl‘?@t@é}ﬂecf"gnﬁl aced on
the pl ate pRelen¥mNg portion. The vibration uniform zing nmechani sm

vi bfates granular resin 6 in resin accommopdation space 22 by

‘vi brating pl at elfrreguipaities regjpiasugrapularassim 6 & fesn gerpsunddation wageetdfon X
and a direcgfi e ent | : ' . ranular xesin 6 is
uni form ze Ialiegﬂr’ ?aﬁse itﬁagl%gsg& 0513%{ %%lggpcgglgg g@f&%%ﬁgﬁ%?ﬁﬂ}?rﬁ n
prescri bed aaivaud plat 2 104rd9 Barénidpehié HrepBlhritidiof gimbiar fefin EatitiRtquédie®t her
words, granular resin 6 is flattened. Plate neasuring nmechani sm 36
measub®s granul @¥ethedspiCamnressign Moiding SudMetonedan) ate 21. G anul ar

resin 6 may be . i i .
measuri ng mec hagﬁﬁiﬁ]&ggg 8‘?‘%{@ 8%?3?&8 ﬁh@ﬁ‘:‘%{ g%ﬁg%ﬁ%‘gﬁ%@&?% ng
step wi th platm investnis mov deiledlyidesariBed aith referenceitd therdeskiags. sm 31b f or

the resin materjal. Alternatively, onl, ne of these nmeasuring_ steps
may be carried t_amethos of compress%c/m molch%{g %ranelectromc part according tog the P

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. Then, 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 granutar resin 6 to

25 close opening 23, as shown in Fig. 2. Thereafter air is 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.
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When granul ar resin 6 is introduced into resin accommodati on space 22
of plate 521 froth linear vibration feeder 35, plate 21 nay be noved
by the plate receiving nmechani sm If irregularities remain in
granular resin 6 in resin accomobdati on space 22 of plate 21, the

t hi ckness 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(Method of Conpression Ml ding
for Electronic Part) The net hod of conpression nolding for an
el ectronic part according to the present invention is now detailedly
described with reference to the drawings. In the nethod of

conpr essi ofiThws| apemgg 2bis cavered eith mokirelegraifim at,oehildimudd tebeasefimprleamns

i nvention, feeding nechanism, 31 first _drqps granylar_resin 6 .into
resin 15acc16ﬁ_9r?gq§a?<?1’6%t_ @8“@?”6?0’8%?% (21@1%9% Rlsth L FONSTHY i BRd
feeder 35 walehd® finh 1 84d MEvIHELWRRPRIn nididraBs BYrobidell kiRreifd.eSBRWLY R4 Fi 9.

1. Then, feeding nmechanism 31 noves granular resin 661| nresin
acconmodat i with thp sesin i9fdrined. t Rdotimentodfiream Katerial Shesugpresset bpmold wieasee
continuously vi.brati the sane. Thus, granular resin 6 is forned in
the cofista ma%r}d’hﬁ]f‘te ‘resin per unit area. Consequently, the

thi ckness of gr amhdh Platd £51eA vwithithe ROH Y %@r@d?ﬁ%oﬁ AL A HRSlelrd | S

measured by the respective ones of feeder neasuring nmechani sm 33 and
Pl at e meas uteprprierctrcofindeadsc? staps teversadatlase Rht rAtdhis dichej swbgtratedi n

accommodat i gn ce 22. Theretfor rescribed anount of qranul

fesn 6 s PR ranit Rl 438 Hecel B AR e Bpenton Tt Fitiners, o
nel ease filigyklstdiswhtraeRetratic pret 8 d2dctéE@owiividy, Or anul ar resin 6 to
25cl ose opening 23, as shown in Fig. 2. Thereafter air is forcibly

di schdPged out walhgn, fuppenepld pestien 4 pelinwepopldsertioal apperenethamlinigpdsr O

resin acco [e) C rough, the suct.i gn lLes..of .nlate,21 by
he evacuats DR e TRABEe-a BRI b MovR i Tl AN URT 0t AT o

space in r eftalgdiciRdioh kbdveSpAGES. 2 FuttBerS&ibsttafe § Reedrmbstidpestt val ue. ;
" Thus, opening 23 is covered with nold release film1l, while nold X

rel ease fi | FATHON £ofHPRer Held Sﬁqtiégé ins e Stk Where elegsonicedp disestad on 24,
el ShEEl Rl bl PR B
resinlbs f oseonoh.3 thwoesrepening 10 efdanitynt ekt this tifhe] mold wglpase §ked] bymewol d
rel ease 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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5film11 in plate 25. Then, plate 25 fed with the resin is reversed,
as shown in Fig. 3. Thereafter stop portion 9a of inloader 9 stops
reversed plate 25. At this tinme, 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 dowward. 10Then, upper
nol d section 2 and | ower nold section 3 are opened and inloader 9 is
inserted into the space therebetween, as shown in Fig. 4. At this
time, inloader 9 is arranged on a position above cavity 5. Further,
substrate 8 is set on substrate set portion 4 of upper nold section 2
in the state where electronic part 7 is directed dowward. Then,

pl ate 25 cetrssponding o@peng 1 efichvitylembudsdntd gavityrs aTheeford, ahedurfaed 6
15section 3 to cover aopeni n@ (1;3 of _cavi t)i 5., At this tinme, mold

rel ease fi AP ig GoMsEedWithgnf saese B bt TniRinstatpceramiadreny Gials e of

| ower nol d tq I f A ey -
covering p|°§§§' jzﬁ‘ﬂlﬁﬁg& utsgragggirﬁ?giﬁﬂ%aﬁ%&ggg %t?tglrfb%c%é 2?}0#51}1 er‘%?%r};sogﬁl Pl'm
11 i s adsorabéd fedintohmvigs dith gsheh nfoldcreleate filmadris maldde s@tidgton 3. Thus,
the ouger peripheral portion of nold reléﬁse film1ll is_held by _the
.ol dirL‘rLtb sur f ace YoteRF TRt RS shokPlatRd! FarsHARdAPO WoraithA 294
At this ti pent RY f &yt i ‘%‘?glﬂ : e
posi ti oned @?c?]wrgi&?s% gh%‘%@f]l ;es:}rg%iﬁthllélgg? ﬁ%%gﬁegglmpgga éﬁ&oﬁﬁgm(%)%}eo f
‘val ve i s son msisrechninhaihtidrhepacet22t e Thérefors iall ofpresmibedahoumn ofgrandar2? of
pl ate 25 changes fr n at nospheri ¢ pressu state_to a vacuum
state. At fﬁrgg%%égag?méffs@lfﬁ mg '°ﬂ6?aﬂeé§&?a8ﬁy§ is forcibly

di scharged out watgh {iidQ6d%s higaded fﬁtohpaol%ifa&hﬁg EX&BALAG thid bQehblf
respective ones of the surface of cavity 5 and the nolding surface of
| ower 1ol d Isieclpsedrwith thewpresonbed predsdresascshown iBFig Th e riig ths pessritied el ease
film1ll cones into c]l se..cont act \Aae,ta{; t/g{e .ol di n% surfacg of | qwer
mol d sect i GAPSSIERAPPIE WS HIEFEILR 6PV Ay 1A} 1BS URS, FGRRCPAT Fimpunted Of
this tine, sabdafeldi®Bippéd iMhendl@peRSLid davity 1 TIRRI QREBARPLAY if aled
opening 10 of cavity noves into cavit . Therefore, the surface of
cavity 5 i svithoesn eempect 12 mespméinem@efsﬁ/anmoiga.vity A.this state,

| i falls into. ity 5.a9f the | i ti f i
Sceommdat i on s U ~sBerspiering ot e s oy i e PRIl o B ¥R Ty
5 W t 15 whi Gholdiag fbr & bleasid gakticdokding té Bxahfle @ tﬁé?ﬂbg@étic & @Refid $hal

accommodat i on space 22 of plate 21 I s positioned above cavity 5 as
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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shown in Fig. 5. granular resin 6 is held in the sheet shape having
the uni formthickness in resin accomobdati on space 22. Therefore, al
of prescribed anmount of granular resin 6 can be fed fromresin
accomodati on space 22 to cavity 5. Then, inloader 9 is unloaded from
nol d assenbly 1. Thereafter nold assenbly 101 is closed with .the
prescri bed pressure, as shown in Fig. 6. Thus, the prescribed
pressure is applied to the resin in cavity 5. At this tine,

el ectronic part 7 nmounted on substrate 8 is dipped in the nelting
resin in cavity 5. Thus, electronic part 7 is sealed with resin
conpact 12 corresponding to the shape of cavity 5. Wiile a

t her noset ting r ésihe nreghagraf spmpressiompad iogl farman electronit protacodrdgnpr essi on

15nol ding fOr _a |l ectronic part accordi nhg to, Exanp] e . .

her nopl gs Crempls ik SR e PeipAitpe BERaHErD) m phodr it sl feeding th
manuf act ur irBgn ABteBhIGRb RN £1 Gaktor@feedihsl iHaGedPmitBSal RIt&pRAL211 Nvent i on.
While the granular resin is enployed in the nmethod of conpression

mol di ng for an eiseior am siglprte thespsion pdidespribed imikagboee segtivreef thear i ous

shapes,suc s _thase of npo ry 20resin havi.ng a. prescribed particle
i 76 dPat r EORIOHRa B oeHeY S T ROR P B iy FapRaane an drgr ot par
af or ement i ones rfoxARBLE a shiisfihte d 102With glanGldefekif 4104 byempidyimsher e of
roomtenperature and atnospheric pressure may be enployed in place of

t he granul gompesssipn mplingiepparetehbP1der aosigntionisiper imampened, dsshowmin Fig.
el ectroni c par th%%e%o%iip%:{ié% o@fﬁ‘{%h&v .a silicon-based resin materi al
mat eri a

or an epoxy-based resin nay be 25empl oyed, for exanple. In

the met hod of canet esmpregsiom@hdingapparanail 101 gtah @RtiCordeyrt 8 prepading t o
Exanple, further, various resin materials_such as a resin materi al
havi ng0t r arfs pieideasesmblyis loadedrongompressipn meldinganpaisus A itk p e mad and a
resin materj I nj ial.: ar fl t
et er ol e pLREs iy AP nd ARGRAI0E BRERlooIP bEld Bladifiife | LIS REET
mol di ng f orseetivonell1 66 tsrppswidedpeitts cagiey DIOA| NThér) glaxalamdesin 11 tveis $dddftobvity
measuring the resin material may be carried out while feeding the
resin mater}l&F- i Rhegeafiengranwar reyn DA speltspRBeAtAE t he resin materi al

into plate 21. 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 me;:han.ism 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 11086, shutter 1111

25 is pulled. 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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As prior art simlar to the prior art described in the above section
of the 5background art, a nethod of conpression-nolding, i.e.,
resin-sealing an electronlc part 1103 nounted on a substrate 1102
with granular resin 1104 by enpl oying a conpression nol di ng appar at us
1101 for an electronic part is enployed, as shown in Fig. 22. This
method is carried out as follows: First, conpression nolding
apparatus 1101 for an electronic part is prepared. 10A nold assenbly
i s | oaded on conpression nolding apparatus 1101. The nol d assenbly
has an. upper nold section 1105 and a | ower nold section 1106. Lower
nol d section 1106 is provided with cavity 1107. Then, granular resin
1104 i s f edescribad withviefeyentd Q7Fig 1221 gaftlarregn &104 @powesd adhdridd4o gedntlar by

heati ng. Then, per ecfion 1105 and | ower nmold section 1106
are cl osed feS*rhU S%@Tséegl" Fﬂa’% ﬁﬁ?ﬁf%ﬁfd@e BlldH‘EﬁB@%Fe iof lopesr fofgsection
granul ar rqw@wﬁépﬁamrﬁ' rdsfh 904 I8 infd> R $1 00 _ARERREe, 18 matter

constituting the bottom surface of cavity 1107 applies pressure to
granul ar r éwirdengd Qattérh 1 ti@wsuchyashresin refidusis easily dsrimed efapamwper mold section

di th f ty 1107 f d. Furth
.g?re::thﬂgﬁPcHE@Sr %“%ﬂ‘ﬁ% ‘ﬁqi]ggere‘fgg’by&?w %‘3 th:asreglr gecorrpg::t er20As shown
in Fig. 22, grafpddford SfAdh %@%nﬁ‘eﬁ ffneférdcmn@ the¥btdigh rﬁét@?adlﬁhn%nm the

tinme, a f eedi ng mechani sm I's enployed.” Feedinhg mechani sm 1109
“i ncl udes amdﬁng:gﬁfacmol‘fgrﬂlq,m ineowimanag restiting fem foraigh emtter adhering tan

hut 111 d I t h f
When 1 obal 1 WETIHERER 1 Fosohieniy Su b FePlsptrPres e s BT ol G Bpor

fol d secti Qetedid@danth dtRRfordDhddS@iw ity @ﬂth%%uct% RitinbERe itnpickvedd InS
pul l ed. Thus, a |ower opening of through-hole 1110 is opéned.

Ther e¥br e, ogdeamoéne this grablemn enplpyngns op etfwbwdmgmaldcéearsp &im istgsamined:
posiiion of UMt Sy Py 8,06 B A SRMiigmidRli,,
convent i ondediiigtnieBhniin 120 AdiERieask ﬂlﬁﬁ| ddiivegy foler 40 aghal€ Feland Blmaké-
up roller. These rollers so rotate 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 puiled 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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described with reference to Fig. 22, granular resin 1104 or powder
adhering to granular resin 1104 scatters and thereafter adheres to
the nol di ng surface of |ower nold section 1106 when granul ar resin
1104 is fed into cavity 1107. Therefore, foreign matter (hardened
matter) 1112 such as a resin residue is easily formed after upper
nol d section 51105 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 problemarises that the yield of products is deteriorated. In
ot her wor dshe qawiggdeaonat be ingprofedt he products cannot be inproved. In

10order to solve this problem enmloynment. of the followng nold .
el case 111 m i s ASSEiA IR he comention] sofpression pElding appIrAYI o FRACTEPTihe
mol d assenbhy dbyrigedvaRfteREntR AL 3 Mhurthbie of28819H fo6n TESHEMN FHohaw

mold release filmdelivery roller and a nold rel ease filmtake-up
rol | er. Thdd@’ from thepughsiwly bitlAt eAt thisttinid) gramoladiresialléébwatter dus ® fed to

t he space bhet.ween. er .nol d secti 1105 apd | ower | d sectiqn
1106, Bt S ik BE Rl of o885 o101 af e s e el BrPadi s vaflom ne
surface of tgatedsin dabily 18072 %y@faﬁﬁlegﬂ%ﬁahulm,%smloh i5 84sBRERmEd 'R shape
Further, granular resin 1104 is fed fo cavity 1107 covered with 't he

ol d r el easechfgsjagpnvex shape pereangnlar hepnbdving ¥ mpimiformokickngsrer dsthiso t he

nold rel ease fil m.caover| .t he ol di r.fac ower | d section
T206. | Ther ofesr 8o R it o pRRer il R, 85 Sl Rerelils e s Ty
adheres t o defebrsdatiRtaisel 1642 parl bpaitedfiom bnvhep o vébdinéiif dhe @fsid dbenpact.
products cannot be inproved, simlarly to the case where no nold

rel eab® film isThaifpipynsationed problemeasiseschlsogn @ saservehescangthst fesin apaterial

Fereronse. R g ABPRRRE Bh-{ah PR RBFLEA Bl BT B "

openi ng 25@tanulaf feigh- hol e 1110 i s opened. Thus, part of granul ar
resin 1104 may adhere to the inner peripheral surface of through-hole

1110 of feedi ng TheENKePs fisaloged inEeanniesZrand drdep@ided belaw as heen sroppsed
ity 110 | i i alfad.
cavity fho SHNE l[ﬁ!efp?‘oblérp §f ﬁ%%?tﬂnaﬁéﬁﬁglﬁﬁg I%F‘? 1{5?{178% P&% i@t

cavity 107 may be I ns clen ore, e anount
of t hE5 r esirefefest to Figo 22, tdne oaawhtcy of thisrintentien is npeffiviently improve Accor di ng

L e o SOk bl SPRIL b, orgaty sLsclron'
1104 fall's thPahnCePbdid 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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1107 fromthrough-hole 1110. At this tinme, granular resin 1104
scatters due to 5collision with the surface of cavity 1107, and hence
the sanme is not fornmed in a uniformthickness 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
anot her part remains in the resin conpact. 10The aforenenti oned
probl em arises also in a case where another resin material such as
powdery resin, powdered resin or liquid resin is enployed in place of
t he granul ake gubstiate after the nididing frymnlid mblddismbys eThé Mol assEmbRSndudsed 3
descri bed bel ow has_been proposed in order to solve_the probl em of

t he conventaP YRR mokheerBeu 00 whoptrasttion dclixed prbemarabie loweimeld spdiont o
Fig. 22, a i f LSl ti [ Sy j £1 . i_[prove
producti vi '[1 gog?ﬁpﬁ‘r@%ﬂd@?ﬁ:gé} cﬁ%’%%gépg(gjj&éc?ﬂ %#n%!tdha:gsse |b§?’vig}r1ttﬁ%}t6¢1‘:¥lfd§g?o

i nprove r elneahinisnt frooshotvhpfoa reating thefre s sidanbiher medhanian Gav sliopvn) Sri | |
anot he obcht_of this invention %ﬁ to fﬁg? granul ar resin _into the
cavi ty° wi t [FAPPIR% YPBFT eI seckipR 4902 98¢ iwT anoid sETomINOR StithgrresedbRdr essi on
nol di ng forréﬁnglectronic part according to Exanple 2 and an

appar at us éhp oyed therefor are now described with reference to the
drawi ngs. (As t @hStolduigeneacfof Mppal mdd ssstidny1 008 incialeps adstraea séviporiong

for Electraonic Part) First, a conpression ol ding apparatus, 1001
(herei naft gl:abg-ef%ﬁ’ﬁt)é"tﬁe ﬂ@%d? %°5§@33t86ﬁ¥$%§ %Gla'%%g?ﬁ’ erg lectronic
€l ectronic Io‘aﬁrleA 3 afesed amgrm.t h,dvﬁe%;ﬁ{oﬁ{%@ti&f)l 005 YRinddda Ea%?goos.

Apparatus 1001 includes a nold assenbly, an i1nloader 1013 and an
unl oatier ( reavity heffrias an upweadle dirdddd3opeemg 3 06¢7. s Womtmbdr eodsdiBBingthent ed

with an el ectroni art 10 ef ore | di.ng and esin majerial , to
the ol 0 adSHBIRTAdRRE carfly dBRAEFan s B S5t s 20 B0 Bwibar t L ot
nol di ng fr getdpRd ihdh AestEhambed om0l d assenbly includes an upper
nol d section 1002 whose position is fixed and a novable | ower nold

section 1003 oppguemdsr resinilfies ampamplecfitherresiooateriatiefedto cavity 4 80fnfy
T e AIBEh R T 0t SH QU 2 BT ek 3
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, 2 mold release film
1012 described later is 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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5cl anpi ng upper nold section 1002 and | ower nold section 1003 with
prescri bed pressure. The nol di ng surface of upper nold section
1002 includes 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.
10Cavity 1008 has an upwardly directed opening 1007. A nenber
constituting the bottom surface of cavity 1008 can press the resin in
cavity 1008 upward. This nenber is referred to as a pressing nenber
10009. Granul ar resin 1010 as an exanple of the resin materi al
is fed to cavity 1008 of |ower nold section 1003. Upper nold section
1002 and | desdingmpegseribed @mownt of @E8ulanresin 161 Cintoseauitihl008h e Thofeddivg afrpi ng

hani i th i bed .. Th | i 1004 |
i ppod i EFEPELER TOLY BB HBMET Mot otdiohg teataig Taeiming obS o
G anul ar 1 egbsirattQdOodrSor 0k 8P ifader 1083 it ibe Binfifaddolfly bR ed R d

section 1003. The nolten resin in cavity 1008 is pressed by pressing
menber 1009¢papstely perfasadd.r edn putlopdss {nteshown)can yrldadnesin hpwpact ARl1 in

2000 r e portir g tPh e Ebkralg RbsisuifE bifte blael vst nER WA 0F s

el ect roni c [padrtimdlGseasPI®SSi on- nol ded. Al t hough not shown, a
| ar ge number of suction holes communicating with the nol ding surface

of [ower nold s&ewWpomoldgersionde03 indudes pifeame 1921 Eabpldingtbomoldirelease
i ded : t] , i ' h
D vacuum paim SR S8ta et 1 YARLLPROIRE RARL IR L 0 2

hol es. ThuMowingbdhatiah @aseindlidesa 164 20 dasowhdie thrivaidand ia Stopgeraio®d t o
the nol ding surface of |ower nold section 1003 and the surtace of

cavi t 0 10080euntiblsaad an aip gdindes AdsnangomesipaisphtH 6 Yerisalygreingsiof 3PS set
portion 1006, ) i rd ] esin 1010
into cavity 10\6@%\& %h%gﬁgie&déla %gﬁ%f ﬁ‘gﬁ&%ﬁ?ﬁ’?%@%ﬁ%ﬁ%ﬁ% %gn\)l[ ty 1008
by i nl oader 101 Fraued 02haokimediohdretehsesfilinsion aiseobOddScribed svithséfe@hee ts et
portion 1oqp y inloader 1013 may be simultaneously perforned, or
separ at el y *fr*f ormed. An outl oader (not shown) can unl oad resin

conpact 1011 in A3GRMiA ¥ Fid @8aand1 B4 hat b &irSughQoR &if @88 1RPAEEnd

bet ween upper nol d section 1002 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 release 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 mec};anism 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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| ower nold section 1003. Lower .nmold section 1003 includes a frane
1021 for holding the nold release filmdescribed |ater and a noving
mechani sm 1014 vertically noving franme 1021. Movi ng nechani sm 1014

i ncl udes a rod 1015 on whose forward end a stopper 1023 is
10mount abl e and an air cylinder (driving nmechanisn) 1016 vertically
novi ng rod 1015. (As to Mold Release Filmand Frane for Hol ding Ml d
Rel ease Film Franme 1021 holding nold release film 1012 is now
described with reference to Fig. 8. As shown in Fig. 8,
frane 1021 has a through-hole on the inside thereof, and 15i ncl udes
an upper frame portion 1021a and a | ower frame portion 1021b opposed
to upper frlédk Pows,istpp&rdd23and flm-hddihglfraret ¢ox2emdvel dowhOad dlenghreti d by
upper fra Hfg;rtion 1021a and | ower frame portion 1021. Thus, nold
rel ease fil 012 is pulled with prescribed force. Frame 1021 hol di ng

mol d rel ease fi MH](ﬂ-lQijegse'fﬁmh@'ifls'b?thaﬁ'a H’y‘%ﬁﬁi‘hé%‘ﬁhﬁ ara% it &bmmllmheg

frame 20 1022. Mol d rel ease fil xtend outward from
fil m hol di defnfofarell i@@2 prefiribed kigd. dll\fﬁ@ﬁdfrclmﬁmozﬁmlscmrmmttedmmmm

Stoppel Loserenl Gerbaennies i Pa Brmet 0F moldies Gure At ol $hiThe
S5 i mesy Ry o
‘rod 1015) sbmpleigtyrconering thaemoldmg said@s of lower mold section 1003, is decided in
consideration of the size of the portion heid by upper frame portion 1021a and Jower
( frame portion 1021b.  Therefore, the size of mold release film 1012 is slightly larger
10 than the size of the molding surface of lower mold section 1003.

In the method of compression molding for an electronic part according to
Example 2, therefore, the size of the mold release film necessary for single resin molding
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,

i5 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)

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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13

When apparatus 1001 is used, stopper 1023 is transferred from noving
mechani sm 1017 of inloader 1013 to noving nechani sm 1014 of | ower
nol d section 1003. Thus, stopper 1023 and filmholding frame 1022
nove downward al ong rod 1015. Ml d release film1012 i's prepared
by cutting a filmdrawn out froma filmin the formof a roll into a
prescri bed size. Mld release film1012 is cut into the m ni num
S5necessary size corresponding to the size of the nolding surface of

| ower nol d section 1003 having cavity 1008. The size of nold rel ease
film21012, which may be a size for conpletely covering the nolding
surface of lower nold section 1003, is decided in consideration of

t he size ofFurther, prantlaomsinédd Hy shappeetedtiva aeropoytempsath2dd eesmnd | ower
frame portion 1021h. Therefare, t;g@si%e of. nold release film 1012 is

slightly | ACGRUPMaEstiAn spack L03¢; tochays the Katom) thickress y lp gther wprds ogfanularp| d

section 1003 h C I i

el ectroni cqgsé?tl Olgchg(%rgé}itlér%gs'ht 'Exq-g)rrwgltrg’ g{m@ﬁz@%ﬁg?g&% tgrk%%é%g?ee (ggl?rﬁ%
mol d r el easmnibet ofi gnamis satrweidedrto sach@itleerr eThenefbre| cinrturd@tiobkoleesttced
as conpared, with such a roll feeding systemthat a_npld release film
i s del Pver efarmﬁd%meeaélrw S ol Adher SiTds, gpelarFesie ABIO)S SRABEY-aldatHinu
by a take- : i 1.1 . . | d
rel ease fi :Ja%c%@kelé%?ll? 8 et &e@q%ﬁfe&gﬁ%ﬁe lﬁ@‘%@?&“ﬁ@? 'hce)hr)r%%rer’m
assenbl y angreschibednantotint afl geasiar fesini0pl esdehfrote¢sieanorhinedatioh dpaas 363th| vy
and the take-up. r er..necessary,in the.roll feeding system becone
nnecossaryo SHE DPR Fiie PRGRsies et davibs i naTie BoEE s BT can
be reduced.peAs to Plate for Resin Accommodation) 20Plate 1031 (tray)

feeding granular resin 1010 into cavity 1008 is now described with
ref eréBce to Fi g¥Vhe plate 103105 eetversed) grenitlaciesiul é 81 Ghavangithre wnifoumhiockaessam

32 | i ch . i bed,. t resin 1010
D accommpite 0 Fa Rt nBanet o gt o r B i ot
Plate 1031 {33k phsBRhioPHRbBIoR QUirkico B 160%C hOgdsEished RARE NP thislBRS-

Prescri bed anount of granular resin 1010 is introduced into resin
granular resin 1010 is fed in the state maintaining the uniform 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 naturaily move from the lower surface side to the upper surface side of

granular resin 1010 through the communication holes (communication paths) between
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 1s 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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acconmodat i on space 1032 of plate 1031 by a feeding nmechani sm 1041
described |l ater, as shown in Fig. 9. Ganular resin 1010 has a

uni formthickness in plate 1031. Further, granular resin 1010 has
shape retention at roomtenperature in resin acconmodati on space
1032, to have the uniformthickness. In other words, granular resin
1010 has a sheet shape. However, granular resin 1010 is an aggregate
of a |l arge nunber of granules not welded to each other. Therefore,
comuni cation holes are 5fornmed 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
granul ar remmre]s@se(ﬁimslougds Blvowmin Egi h3.acothen datrign! (3p af evaGaPplate

oy T o o R A e
1010 havi ngyfeh @uﬂéﬂﬂhﬁzﬂlfg Bh i sake ﬁﬁldﬁna@h@%ﬁ @311 alt §dJ1ﬁd?|3n}nbmelease

position of the nolding surface of |ower nold section 10 up to the
posi ti on offimiéllotdroastsighild b lofer owid septidi0U®)3 and rebesed plaled 0Bht er . At
this time, granylar resin 10 is fed the state nmaintaining the
i forn thi cknodbes 1B ABRSRo A0 A 032 s e i GG DU o

uni f or m spegfed 268 t Mhe LBYWRINspSdhd e dnedVBy Qlotdl%xe&s‘élﬂmqomur*rfh@f‘eﬁﬁérn
cavity 1008 as conpared with a case where granular resin 1010 has a
‘concave shapad releaseafiling }p12 Gagsorbed to caviyr t0ARrto havera shape aimgsthmlepe of

natural 1y 8V P P SO Boir e Sradov s oee Bellihafe i g

of granul aropefifig moi%%iﬂ&&%iﬂbn bitBe GRFBYBE cadty qm)shol es (COmeml cation
pat hs% bet ween 20t he granul es constituti n%kgr anul ar resin 1010.

Theretbre, resi ﬂfom&@mmemf@ddrphase tIQIA@wecmlermsw@thd

fromfornmat
peri pher al fla]? | oﬁ&ﬁﬁ%} rﬁo(ﬁl% %lsﬁl ‘%30%3’? arvéy(%ggée)\rlvgrd1 %’Jﬁﬂlar %%m
rel ease fi I1r@1ampzevefﬁbw&omrseateﬁn@smwamﬂ@h réxfh f&pefiRodHidR spade B 2CAhd

granul ar resin 1010 is accommpdated is closed wwth mold release film
1012. Mol d SEPeW88 f Thersionsg grapularsesir 1Q1npnewrnteg fFom aghenuponta the

rever sed, L %fllhgs r@ﬁ% %%F nﬂ&%_t@%cﬁ%ﬁg”r@sdﬁ%féﬁ&h I ndddt ot e RbheAGREnON

i nl oader
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)

b 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 ciosed 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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I nl oader 1013 can place reversed plate 1031 on | ower nold section
1003 so that cavity 1008 and resin accommopdati on space 1032 are

adj acent to each other through nold release film 1012, as shown in
Fig. 13. Further, opening 1033 of reversed plate 1031, nold rel ease
film 1012 and openi ng 1007 of cavity 1008 superpose with each other
substantially on the sane position, as showmn in Fig. 13. In addition,
nold release film 1012 enters a state held by |lower nold section 1003
and reversed plate 1031. 5Thus, resin accommobdati on space 1032 and
the space in cavity 1008 forma cl osed space. The cl osed space is
partitioned by nold release film1012. Thereafter nold release film
1012 i s adsorbe L pe of
cavity 1008. ln@g%ﬁg%ﬁﬁg$g?$Qﬂﬁ lhfgﬂggggﬁ?&rgﬁﬁg gﬁ%bés %ﬁ]the
posi tion offomibb'rdiswga:gﬁ% aupward frbherepmacdonmmdatﬁortépwcesltmﬁz doeughftheavi ty

1008. 10Fol | owi ng, t nt, of | d re e fil rther,
granul ar r é’éf“}’l‘ml’ga ‘%&FD n&ﬁ?ﬁ“’r esl “até‘c‘:B R Eida 5ﬁﬂ1§fﬁg@édﬁﬁgzre?1ﬂt 0
cavity 100§ccohitbtsatien datd R325ERt alﬁé&nbgd RipPX LU Oii‘hu%caabrder i ng
outward fromresin accommpdati on space 1032 and cavity 1

Ther ef®r e, rgeanfilnaitOl2ewivers piate0l08 & apd 10 ized. e I'hen, die mmanmbg m:yﬁse t he

nol di ng surface to tterlng resulting froman

i npact at lﬁd%@"i‘/\ﬂ@ﬁ I?Jg]tﬂgtg% oé ¥ onto the mol ding surface of

-l over ol d sect TOhe JAR3wIRke %!bhﬂgslgﬁ)ﬁéf 48 1@91@500»@%21%%819'&4%5& Hﬁr?' gn
u

matter such as a resin residue I's prevented fromremaining o
mol di ng surlPd evanatdngs P¢rf€€medtomseem@emrmry9dapomsmca 16312t y Tlds, p:smduct S

cvacuati on EEHIREER HhrnulRg i Bepdirarasad's it b BF pitRA Pl

with tthe plaivguus. n(mhaqmﬂ* J8sld release fill 10104BRed 0o FdIe\Wontad Rvith
evacuati on nmechani smforcibly discharging air outward fromresin

accomnmodat issrulspeesia 190 resin awgmigiofstianspeaberl OB 48 shavwr imFi 1D i s

rechant sm 1 nol udotodnyst BloaoE bs@Bes FEREFHE Aior M HARB M on

space 1032 mefipiekadbertibf 3034, So fHapy meed W foicibin d@&mﬁéﬁrﬁg AlP4réend pekigheds- Of f
val ve and the evacuation nmechani sm communicate with
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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each other through a vacuum path such as avvacuum tube. The on-off
valve is attachably and detachably provided on the vacuum t ube.

When the on-off valve of plate 1031 is opened, the evacuation
mechani sm forci bly discharges air outward from resin acconmodati on
space 1032 through the vacuum tube and the on-off valve. Wen the
on-of f valve is thereafter closed, resin acconmopdati on space 1032 is
set to a prescribed degree of vacuum Thus, nold 5release film 1012
covers plate 1031 and is fixed. Then, the vacuum tube nay be detached
fromplate 1031 and the on-off val ve. In the state where opening
1033 of plate 1031 is covered with nold release film 1012, evacuation

i s perfornmed on Ineaden (faedingrmestianisoler ieapateriab BeforeTrlding)r 1948 for feeding

accomopdati 0 e - Wi granul ar,.resin 1010 is set to the
prescri bed %%&?agg%%%oﬁé\%%ég%w I@nlggq‘ﬁélﬁfcf’b?‘fml d release film 1012

conmes into cl oséniegddt 30K3 inélldes 8 badWI02S ah@8n rtabRablb/defachatid Base 1026
accommobdat i on%hsagace 1032, as shown in Fi Al t hough not

.11,
shown, a praidehaplyagd detasiably arovided on bpdnbl28sasrhgwbia HigsoV] el oBody
2 . A ey Sl .
B ound? por | DR isRRed bura it BorlBh RS el fbSiale AL

t he evacuatdl@tromephanisin (Atachabldidegcdbld tase BU2G iblideb e s partioha 0081001 f
val ve) is enployed. According to this, opening 1033 of plate 1031 can

be closed wiieh Pgfed 0} bissetswoving mecpaismy) ! Avertially mgving filmbeldngdianti | m
1012 to perjph %ﬁd’ﬂ‘% RO bR 1848536 wiik! M@; 1{02?%%%3%@15(%@%@%%38? ﬁ‘; |

perform ng ‘evacuation'on resin acconnodati on space

net hod of peofidedri fgoientiidtcanfeed kubstsgs 10tEmewesd with Hedtamidqyaenioded on
peri pher al %Brti on 1034 ma%/ be 20enpl oyed, in grder to adsorb nold
rel ead® fi |30 gepnpiap epsip 191 G topper meid gection A 0Q% angdewsrinalg seripn 1051 ease
film1012 to pl . ] i ion
hol es of peri phaeNria| %%%%}ﬁgég%rg%gﬁﬁﬁha{}gBgd/g@lr%ﬁdr?ﬁ%gts\{lglh e S{J@f% Il

i nl oader- 10diScytinkea(dreving mdcbartisng 16 peresartibedly weeing uippd 801 3o Mbvirgatidchanish002

and | ower |.d section 1003. If l.d release film 1012 can, be fixed
to plate 13@1919@“ I&aegbﬁhs%WﬁrdsfadPE%@q% Hapeer 3F33r i plRe 30195010
can be suppffsafifimotd\§oppiefidn hol es may communicate with only cavity

1008, and may not communi cate with the space around peri pheral
porti @A 1034. (Aate $08tis motmiedoniet boritiond82y 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 is 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 is directed upward, as shown in Fig. 10,

.25




I nl oader (feeding nmechanismfor the material before nolding) 1013 for
feeding granular resin 1010 into cavity 1008 is now descri bed.

| nl oader

1013 includes a body 1025 and an attachabl e/ det achabl e base

1026 attachably and detachably provided on body 1025, as shown in
Figs. 11 to 14. Body 51025 includes a substrate receiving portion
1027 receiving substrate 1005 nounted with el ectronic part 1004.

At t achabl e/ det achabl e base 1026 i ncl udes 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. Inloader 1013 can feed substrate
1005 nount ed wi Theredtecioldnéleaspfiint 10104 solMevd dpiandtdty mestgmddhdfsoh O
upper nold_section 1002 and | ower nold .section 1003. Movi ng

mechani sm 18172sih letfRpsning 40P glatol(H defowrhich aremipsspsimiPI8isand an air
cylinder (dpionhg ARENATTR 1%.01%\5?1351&9&% ﬁmgby}»gcoggrg Rﬂa&)elﬁm'}@y' ng
rd end of ro 018 1

mechani sm 1017 can i nsert the forwa

to stopper

1023. Air octatewicer prafotiBedaensily fortd ic apdiigd.nove st opper 1023. 15Pl ate
1031 i,s nount ed

n set, portion 28 of attachapl e/ det achabl e base
.1026 i a stat eAﬁﬁ cmg@.dﬁta%é%ﬁw&?mfn%@@nqu@%ﬁ, P OB PN

downwar d.
contact wt

Y i?gmﬂa@&laﬁ'{h%max‘l@%zrf&@@f Riida08 1995 dig, &m%i%ilk.m Wi 1 nto
P C en granu

ate 1031 to ose openi ng 1033. ar resin

-1010 i s f edhdadercN B isynsefiéBintcsthe pymee bét62en wipepmolii skeriondol agl 1806 ame
1022, and is_received from i-ng nmechanj sm 1017 (rod 18) to noving
nmechani sm ﬂﬁ’i‘{lse ?Q?dl%%bl@f’}mgggq;égﬁ‘iﬂb’ﬁok élfn‘le‘i’f’.en\méﬂ%g?éﬁﬁF iﬁn laggi n
(1010 is fedylQefRVdabYothOOS shotRRPAE 18023 is noved downward al ong with
2.7

filmholding frame 102

Att achabl e/ det achabl e base 1026

det acHed from i bhavefdeey inlo@dd 1043 isawovdé dowiward. Thusacealngd 08k oiaditabl e

base 1026 i
250ne nmin

1B £ 3keeR PR Plviclionat ol b3 b o8 WBRRPAC s

base porti @Qezk08%h tabachaRio¥ed A indefmWifbdin PREMmMbAARDNAPaRNOLNRLs Mai N

surface.

In addi ti on, attachabl e/ detachabl e base 1026 is set on base

portion 103@1111@'@5'1&1&1(19 where set portion 1028 is directed upward, as
shown in Fig. 18&5 to Structure of Feeding Mechanism for Resin Material)

15

25

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 mechamsm 1041 further
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 amourit 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.

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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Thereafter nmold release film 1012 is so noved downward by novi ng
mechani sm 1017 as to cl ose opening 1033 of plate 1031 into which
granul ar resin 1010 is introduced, as shown in Fig. 11. Thus, nold
rel ease film 1012 covers plate 1031 in a state where prescribed
tensile force is applied. S5After attachabl e/detachabl e base 1026 is
mount ed on inl oader 1013, set portion 1028 is nounted on the | ower
surface of inloader 1013, as shown in Fig. 12. Wen inloader 1013 is
inserted into the space between upper nold section 1002 and | ower
mol d section 1003, opening 1007 of cavity 1008 and opening 1033 of

pl ate 1031 are opposed to each other, as shown in Fig

10Ther ef or theraohprsadieveldaina epch qisycdissirolontige bleateﬂmy@ulaa p@m WQZ hodm of
pl ate 1031 e e in
a state m%é@taﬁg h%& ﬁ%‘gg%eﬁ T uie@%e%% red ?allt%rt e %"él aa reSI,R\t %ff@]f“quitF Sr@é‘21

resi n accomapdefdrmed @pﬁaﬁuf&ﬁeandmsssngﬂ;wls@feeg&snﬂ TAEELEY. the Aserdtidn of
Structure of Feeding Mechanismfor Resin Material) 15Feedi ngw .
ani sm

mechani sm RBIETeSHENGPAtPIR0G3 ugfaraizig, heitickness efisramiadryig | 4

1041 feeds presgribed amount of granular resin 1010 to resin
.accomfodat i on space 1032 of plate 1031. Feedi ng nechani sm 1041

i ncl udes a neasQvéthgl ofrGonpekessibm ylobding foo Eletfdidc FRasith Gighubr Besif ifbed
anount of nuI ar resin 1010 and introducing the sane into plate
"1031. Feed Ymechani sm 1041 further 20 includes a plate recei vi ng
portion 1043. Hidaad 4 plate 1031
is placed on p@%%q@%%&%%glﬁﬁé%éﬁn nggl nt ro uci ng
portion 1042 neAsshoss ipFizss,mdié cbleasnfint 1002 havisgaip@Ecribedsize id PlhGed @nd

i ntroduces. t he_sane |nt si acco dati on. space 1032 of pI te 1031
whi | Wi br YR FamAACTHEY ?é) HRPe: e BOTIgR APk YiadyPlpsrorseeld 043

vi brates a?él@a@@ﬁlm ﬁflgetﬂ?efr‘@a?&leu @ﬁﬁarﬁ@ ior? 0P Sind BiRFHARE ?&ﬁéﬁn 1010

in resin accommobdation space 1032 of plate 1031 is fornmed In the
uni f or m t hileXibewsl mold rededsefilmisid svithpresgbddipeessaan u’ﬁhuspﬁlmgrcﬂdmg frame

resin 1010 .15 fl.attened jn_ resi Dd ace 32 of ,plate

1031 Ae ¢ 40BHS RIS AR ESaEOH AT A L O B TR i at o
1031, granybEs and hﬁf@&h@ &TlﬂfPﬁOZ/!%'lﬁﬁﬁleH%tﬁ%%cﬁBeh%rce dinsigrbibag! y to
heated granul ar resin 1052 havi a a constant shape shown in Exanple 3

descrifbed ffibm é912 @yzhaud asizg fos complerely coveripk sheamaldidg surfage belofver meld i n
th f t.h " | f f
bl ate r ecertrtiy SHH kel nofP GRS b PRE Bk 02L SR8 Bhesa,

resin 1010 fiby 16M Radhi @ward 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 plaéed 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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(Met hod of Conpression Ml ding for Electronic Part with G anul ar
Resin in Plate) First, the step in which filmholding frame 1022 is
formed is described. As shown in Fig. 8, nold release film 1012
having a prescribed size is placed on 10l ower frane portion 1021b.
Then, upper frane portion 1021a is placed on nold release film 1012.
Thereafter upper frame portion 1021a and | ower frane portion 1021b
~hold nold release film 1012 with prescri bed pressure. Thus,
filmholding frame 1022 is forned. At this time, nold release film
1012 hel d by upper frame portion 1021a and | ower franme portion 1021b
is pulled with prescribed force. Mold release 15 film 1012 nmay have
a size for conpliethid time; plaes receivingyrtizn th43gppliss vibeaioato piawelo3 nol Thus,
section 1003 and including a partion necessary for holding frane
1021. Mol d thedisknsss ofigrapuipn 1esinghQy0 jnfesin ascpmmedpticnspaseafa2 somfornupader
frame porti td 1

st opper 105[21 . > %%&% RS lbﬂy\ﬁ‘ﬁ%%n?@t eﬁlg'%tes %Q%f % ?a(ga}gsl %gé@%%%?ggmﬁ%sof n
1010 to pl @taauEdsdnsfitoting granurtar 200 Onapchadt iveided so eeh ottieched. As
shown jn Fig. 9, attachabl e/detachab e 1026.is detached from

[ | e bas [
Jinloader 1013, ARe: ekl ¥ o peRnBE 083 PUP A 105} ot whish granyl egin
directing Seio RaiidiRlial0cRcNa it thoid Fiidhse Bhelota iiitlordsea ount ed on set

portion 1028 in a state ere opening 1033 1s ed upward.
25Then, necessaFystahouprer afrfage afpldtal 03 kistowhiti gramdamresrs U0®ds and

t hereafter .introduced into,resin.acc i.Qn ace 1032 of ate
1031 1 om ALV ST AaR B Ll 8184 By RS Polging damed 82 b g

W th granulsgge, i‘ﬁ%’igl? 18018 infs 1RTRbSHL 4023 mounted cﬁ{ﬁlhm&diﬁg HEme PIALE
receiving portion 1043 applies vibration to plate 1031.” Thus, the

t hi ckHess afseredantel the foresi end 6fr@d i1 01 & efshoviermesmmuostatl D bhofSplaader 1082 i s

uni fonni ze 5 us, granular resin 1010 is fornmed in a sheet shape. At
this tine, 14222 arge nunber of granul es constituting granular resin

1010 are not welrfgd ai eylRaed 00% behoving Hethanishiel039 BRvésHoWAWarH. OFBHE, NT
1033 of plate 1031 into which granular resin 1010 is introduced is

cover ed wi tpldisiegsefdindQd2 movesnpo vpening 33 of platsdl 031 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

20 through the suction holes of peripheral portion 1034 may be performed simuitaneously
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, the upper surface of plate 1031 into which granular resin 1010
I's introduced is covered with nold release film 1012 hel d by
filmholding frame 1022, as shown in Fig. 10. At this tine, stopper
1023 mounted on filmholding frame 1022 is 10inserted into the
forward end of rod 1018 of novi ng nechani sm 1017 of inloader 1013
(1025). Then, air cylinder 1019 of noving nechani sm 1017 noves
downward. Thus, nold release film 1012 noves up to openi ng 1033 of
plate 1031 fed with granular resin 1010. Consequently, opening 1033
is closed with nold release film1012. 15After plate 1031 is covered

with nold e fil 01 evacuat i be perforned.on. the space
b ace. 1057 et tT oh B R TRRE nB 1Y fibEeiaf e fulzi
accommodat FRNhAHAE Sarkd 3622 HiduRithd Mok Rle@i@hbed degree of vacuum
Consequently, nold release film 1012 is adsorbed to plate 1031.

Evacuati on for Hutattashabje/denehable besad 026 shawmio Fiz. d bispeverssher At thsor ti on

perforned Shmipt Sst S0 O ety BR ok {dieRa0LE R o Pt

Al termat i viRhwér si@dbBatfaliRblerdentiable Gasel 1026 20T Rinbb4RE poiod 103 grase film
1012 to peripheral portion 1034 through the suction hol es of ]
peri pher al atashablesdetachable basy 1996 ipmpeniedren bodphldR s inga stete mabtealaied @dhabl e

base 1026 is_det ached. t ecel. Vi i 0 5.1043. At this
e, att al) dana G Mg sBoRn a2k REEH L v rar Benf e
1022 and pleain€ 0103 brdsiiton Min GEcofin@Bleti HbeEAcaIi3a hodd onMB U 03T islcRséd
1010 is introduced and _subjected to the evacuation, as shown in Fig.

11. Then, b maldssiense fimi10K2 mithawse brengibe sakorm thickrese 1026 i s

mountgd on bOdYytye e in which the granular resin is fed into the cavity is now described with

reference to Figs. 13 and 14.
As shown in Fig. 13, inloader 1013 s first inserted into the space between upper

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
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 comnes 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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1025 of inloader 1013 in the state having plate 1031 fed with
granul ar resin 1010 and filmholding frame 1022 hol ding the nold

rel ease film First, attachabl e/detachabl e base 1026 shown in
Fig. 11 is reversed. At this tine, the surface of plate 1031 covered
with nold release film 1012 is positioned on the 5l ower side of
attachabl e/ det achabl e base 1026. Then, base portion 1029 of

att achabl e/ det achabl 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 with nold

rel ease filstopp@d that resinlhecosthatdetidrespacegl B3R ef plaief 108 hrhang eskfiroms the va@ihe
step in which the %ran lar resin is fed into the cavity is now

described vitt'h'e BYEPGHROFIIWFIGS3 and 14. As shown in Fig.
13, inloader 101131ug,sgr£duﬁ§fesm@@@ faﬁﬂmtlda%agi& _T_@)S%ﬁ?esﬂ%%&@ﬁﬂodﬁﬂ@ﬁ%pa@?' d

section 1002 and | ower d section ( ) hen, 1 nloader 1013 Ves
upwar d. Thul)32swthe statet whetids surfics of cawily $¢189¢ caveredsidth pald trélense iR06 of

upper | d tiop 1002.in,15the state el ectronic pagt 1004 is
o Fect B doliiaeraiohBTIE i oGErer 558 100 bl Bbifhh bt omiagee Praviy
lover surf ap@gQfonk MRS reldddFIHOMES ih HeQtabORvAG thdVidifdrh REckIRdi NY
surface of |lower nold section 1003. Further, opéning 1033 of plate
1031, openi Blpnlidbadesfl0tampres up@ad, zndds thetediterainivaded Forh thelspad@ batvesen
positioned in substanti identic .an 20Then, stopper 1023 is
flot ached 1 rGiFeS MAsa AT BOLAY JGPer il sEYE 5 BAuRIn B and
nounted on the fippuadish 86Hg1®M0 re@enihS kbrekin acBRMInAaRCHAH B Hhddhd N
the state stopping filmholding frame 1022, as shown'in Fig. 14. In

ot her or dsiemovesh plate 1032 May be heripantally eeveriqaliyrvipwtedina Stateovhenwia 1015.

Furt her, novi chani v, rd.  Thus r el
film 251012pr8%38 SSPP%Q§ ﬁ?o%é&%%wg%rts %@g%\({)&%ovﬁg r°¥%% mrssgéc%aé?{] @3%‘1‘? n
the state wheldvedr barfdee asslite hedll t emas, lsebstAKER dlgranpr r&th 10Thele aité er

air is forcibly discharged fromcavity 1008. Thus, nold release film
1012 cones ¢avith 1e48dEan resageammgdation pacs lBRack His cagyintapdarg§sz may

00 e PR Bl PR, B0V, 0o, o0 P te 1091

changas from t heTheaoippen mbldketion 1002 AidiDsgeld sechiore SEBraee dbsdeas
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 1s 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 mold

section 1003 and plate 1031, whereby granular resin 1010 does not scatter to adhere to
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Thus, granular resin 1010 falls into cavity 1008 fromresin «
accomodati on space 1032 in the state where the surface of cavity
1008 is covered with nold release film51012, as shown in Fig. 14.
Granul ar resin 1010 falls up to the bottom surface of cavity 1008
along with nold release film 1012, in the state having the uniform

t hi ckness. Then, inloader 1013 noves upward, and is thereafter

unl oaded fromthe space between upper nold section 1002 and | ower
nol d section 1003, as shown in Fig. 15. If granular resin 1010

remai ning in resin accommodati on space 1032 nust be 10renoved, plate

1031 may be horizontally or vertically vibrated in a state where a
prescri bed reégaeeothes thagrepngaceepedsiion Kpacad PIf ang osvityf 8. oTharefores ol d

RIS TR TR S T T

accommodat i ReicHiB0T odhBaratd 1005 ML Sor6igs thattbrl 102g&h 2k @IekinRYdAY E'has,
mechani sm appl yi ng vi bration toﬂ{)I ate 1031. 15Then, upper nold

section 100odisvibiofaesimempagid@i | ahe poguctgaebeimpsagd as shown in Fig.

16. Atthis tineg r in..1010 by, heat i i avit.y 1008
coverel wi th nort o Mok andubit niBhd Bl BREaBTe e Bikel %1 0a
mount ed on KBBsiHlaite sHdpe theréof thitelie d Tharefdi réMabilifiin HRSimbuntldfehertiher
pressi ng nenber 1009 applies prescribed pressure to the nolten resin

in cavity 1lfedte cayniq08canbg impEovgdcessary for hardening the nol ten
cavt | ' : | . .
resin el apses %Qgrrdnng% ﬁle%?&édmé}\?i(gﬁorget%'@ gﬁagﬁgﬁf rddiR 1‘3]?&3&1 NaiflP3

are opened. Thus, resfn conpact orré ng to shape “of
clavi ty 10081308 if the sttt having th¢iuhiforirDBRkndsk e cTheesfore, gramtiar 1019 caehd ed
in resin conpact, 1011. Thus, ,cglrrpr,essi on nmplding is conpleted. Then,

t he unPoadeihasntls aporplyamolion ipthe sypRIessAECction. ¢ * substrate 1005 and
resin conpact 25 o : I t.n. the

af orenent i oned np%c? %%lgn% tg?ﬁ%ﬁ%&%@éﬁﬁ%ﬁ% gn%\t}gﬁ‘&%frﬂ(}%ﬁ@g%sitﬁe
acconmodat | emnamicaeornl B it @sio avicnymddadion spacd 1082c| B&ed geypalaerekiolold by
| ower nol d .section 1003 .and.pl 031, whergeby. granul ar resin 1010
does not scafolrn bheaifiedp gag BhE shsetcteotnen ?ﬁaﬁ%rerfegrawea&gfmﬁau on
space 1032 @gpd 16avirt Mathiséﬁ%%@@E@t%rd Mﬁfgﬁk@co&fﬁﬁiln&aé&l%léss

prevented fromremaining ‘on the€ nolding surface of |ower nol d section
1003 &b subsensequently0 U resin damrpatign prerernted fram tidvelalf vaids ar thedik Itis

{ (rans)lr g\lj:a_ Thpl'll'ggum%El ?ﬁ%‘ﬁ'}eila\f'igé Xumoofer 0 c:scjmr}m?ncl)ca o0 Bolg'soa]s' ]éle%:'"sanges%gt(\)z%lélr? %he?a?ge be
number of granules disappear after individual granular resin 1010 is pressed.
Example 3
A method of compression 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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=PAccoraing to the aforenentioned nethod, granular resin 1010 is.fed
to cavity 1008 while the shape thereof is held. Therefore,
reliability in the anount of the resin fed to cavity 1008 can be
| mproved. According to the aforenmenti oned nethod, granul ar
resin 1010 is fed to cavity 1008 in the state having the uniform
t hi ckness. Therefore, granular resin 1010 can be 10efficiently
uniformy nolten in the thickness direction. According to the
af orenenti oned net hod, granular resin 1010 has the communi cation
hol es in resin accommobdati on space 1032. Wen granular resin 1010 is
nmolten by heating in cavity 1008, therefore, air and noisture

cont ai ned iaec%ﬁwmacqo&ﬁﬁ%}omaﬁxﬁgﬂt BéthpHsed 4 yreblafitg'AEARMsRUDIAT d
0

t hrough the comuni cati on hol es. 15Consequent %/ the resin conpact is
prevent ed fRrefpetiegsherhanisiof03loingermgzes ithesthickixess pt ovemllgranylaneegin 1940 by he

I nmb f ' Lan.hol I he |
narber of - gieATA SRR B0 ViR B Re ST NGF In eI P R Bl

pressed. Exg#pheltdo a cavity 1008. A nmet hod of conpression nolding for
an el ectronic part_ accordi ng to Exanple 3 20of the present invention
i s nowbdescri bed\3shewn inglfigs: dhawd 18ppreReatine avichagism (0AS inclydex # hpating e of
Mol d Assenb ' ' ticul arl nber s
constituti nlgg&%lonn%)qsa a‘g&s:‘lé é%ﬁdyﬁgg%qiogéeﬁ@%a 1}35 (S%gono 5%('hgR nr%q(?%

assenbly degkadclitd 1053 bn wWhitles dane 1056 iEppb@l i pdvide@ beheatad shifece. 1058. t o
16) in a conpression noldi n%f a{:)tgﬁar,at us 1050 for an electronic part,
as 25shown Yrgheatipg mechanism dp r inghidles 2 i msaber 1952 cloang ewpnsy

(o e, YOIk G S 58808k s
10 resin 1010 having a uniform thickness fed into frame 1054 on mold release film 1055
through mold release film 1055. Consequently, granular resin 1052 having a uniform
thickness is formed.
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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As shown in Figs. 17 and 18, conpression nolding apparatus 1050 for
an electronic part according to this Exanple conprises a preheating
mechani sm 1051. Preheati ng nechani sm 1051 uni fonni zes the thickness
of overall granular resin 1010 by heating granular resin 1010 w t hout
pressing granular resin 1010 before feeding granular resin 1010 to a
cavity 1008. 5As shown in Figs. 17 and 18, preheating nmechani sm 1051
i ncludes a heating portion 1053 and a heated surface 1056 heated by
heati ng portion 1053. A nold release film 1055 on which a frane 1056
is placed is provided on heated surface 1056. Preheating nmechani sm
1051 further includes a |id nenber 1057 cl osing an upper opening of
frame 1056. thigmite df thesdréces dQEBulef arh eaddedgo pmhtoit}mn bﬂﬂ&ﬁn@ea’fl&refdre

granul ar 10resi.n 10 avin ni formt ckne intq frane 1054
on nold rel %T&%%aff’Fﬁ“hloongS%spP ouéﬂ%@aqugf é‘?i!é‘el iréﬁ%“md by having

Consequent | &’omrﬂﬁrﬁ’dl%r@ﬁo]ésetﬁéréln JBRmnibay 'tdwre@mqﬁutérm ﬁuhﬂg o e i asresm
f or med. described later, granular resin 1010 or 10527 and |id

menber 1057maueeal polilified byl peetssing :mdescsnn hettriblrktneaded with Poedefyaesin ol thel
menber 1057 koloes not come into 1l5contact with granular resin 1052.
Al t houah not ®shown, preheati ng nechani sm 1051 includes a nechani sm

for introducing Gl radin 16521 HaviAOHe ubléh fhicRA&s M2 ﬂeﬂ:ﬁoﬁwﬂolﬂ%l%ée
film 1055. (As to Granular Resin) Granular resin 1010 in frane

is fornmed i Ht]rOéSliln¢dmpr¢$BiDhil@1dﬁng99pdwtuaslﬂlWﬂ laftgeﬁingamtnammph}ng
nmechani smu |I| brati r e s t he
nmechani sm f n@s Ran elp$ @Bna?mqeg “%@Ié?ﬂﬁ&ﬁg ﬁ?-ﬁqg@gyw fhd 18,
granular r eﬁﬂeﬂnﬂa@éﬂ? héaSedSiff to @ﬁbhmetaﬁlﬁaaﬁw th@G8e JREah Be PensdlRh By YéheitRg,
nold release film 1055 is interposed. Ganular resin 1010 in frane

1054 il§ heaﬂ@dﬂ%’rt@lﬁrﬁmnwﬂﬂ Reateql tqesuch aﬁe@qméhaémplectwmmﬂelw
r enol di ng tglg Péﬁb ﬁ%dr? ""A% ;mes? i dgranul ar resin 251010
i 'S e URT FOrm T hire

in frame 10 of rre ness Consequent |y,
sheet|li ke gr anm%erf@ﬁxhﬂlhrlékﬁmole ifIeated the upper opening of frame 1054 may be

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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Thus, the thickness of granular resin 1052 is so uniformthat the
whol e of granular resin 1052 uniformy nelts. Further, granular resin
1052 is such an aggregate that parts of the surfaces of granules are
wel ded to each other by heating. Therefore, granular resin 1052 is
spongy. Spongy granul ar resin 1052 is characterized by having

conmmuni cation holes therein, dissimlarly to a resin material nelting
by heating, a resin material solidified by pressing and a resin

mat eri al kneaded with powdery resin or the 5like. Granul ar resin
1052 having the uniformthickness may be fed onto nold release film
1055 in conpression nol ding apparatus shown in Fig. 21 in a state not
enpl oyi ng fokding sugBee of fowes ertipnFi0g3 irpthe swterwirees moldrralnase &im 1 @55iin
(aggregatei 1Q§2 may be prelimnarily heated up to such a tenperature
that the s éﬁﬁ be renolten by reheating, 10and may be

prelimnarily hemneslr isForsilyHisahdrgasm the Bollin@ burtide 61 RGeS MOId Ged?idh t
1004 nmounted on a substrate 1005 can be conpressi on-nol ded. When

granul ar r &833endghesppes in sty d 00§ bieevagiation o pdpidriglease film 4055 aoBaintmy be
cover Wi ' ' ' 04s
VP Had e s hPLllto P ARG LA
upper | ayetavitgn008)n. Atkhik dmp| gfxfalad fesln ThSOEIMR EomltBd holding Wefhdeand l@ait | on
1058 may be provided on the upper opening of franme 1054. Further
granul ar r E8Iseapng (PR Up faithe oo syriage BECAYEAL R4S 1 ha ke plecedliongnold
portion at @%QJﬁﬁFfdo ed interval. In this case, granular resin 1010
in frame 10 Is uniformy heated fromthe |ower |ayer portion up to
(t he upper | ayer Tha tppenmbldeceainh,1061 md lawvkymbid sédtien d a&rarsbRES. | THus,
menber 1057 is enployed. 20(Methad o ressi on- Mol ding El ectronic

Part A th Plecteoer raiahidf moupted Pﬁ?ubgtratg_lﬁg%”g@%_ad Brthesesia magrgl melting
Corp o1 o Bl it Do el G5l ki, OOYOERS st
hel d by an1908 wedpmed 6549 a toee rehessary for heidgning the nilted néss dapses, Ghasnul ar
o 1952 o SR ot AL eaeS Ll 052, 200,40, 251 Late 0054
into the 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 mold
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 Exampies, 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 is 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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space between upper nold section 1002 and | ower nold section 1003,
Thereafter inloader 1059 noves downward. Thus, nold rel ease film 1055
cones into contact with the surface of cavity 1008. At the sane tine,
frame 1054 is placed on the nolding surface of |ower nold section
1003 in the state where nold release film 1055 is interposed.

Then, air is forcibly discharged fromthe nolding surface of |ower

nol d section 1003 and the space in cavity 1008 by evacuation. Mld
rel ease film 1055 cones into 5 close contact with the nol ding surface
of lower nold section 1003 and the surface of cavity 1008. At this

time, granular resin 1052 falls fromthe nplding surface of |ower

nol d sect i GrFoRESEY siapetabraoReeHBIeyFa I8 emplared. ofAlwean theyeaseogmplpying she
state pl aced.: ' 5 e | d.secthon 1002
and Tover morghaelieli® B83udint el ook BT UEER BFELHE" 00,
mount ed on esfedis bttdtied widA the résislinptetisl not héldéh 4 cabtantiEBipRIat AdonRinperaGirdy
heating in cavity 1008. Thereafter upper nold section 1002 and | ower
nol d sect i dhemplogdspebeptaingd. after a tinme necessary for hardening the

It in el - Thus, time necessar . |
Compact 1011 cort SenERRE 8 BFRbaR SR Ralerd i R R R A DS T
1008. 15Al shermosating egn.t dnleleh BampleNRunthbo natbustiateisls oichee apoedsiyon

nol ding for an electronic part of Exanple 3, effects simlar to those
of the met HEW BRtCHY A APSWHRC FRsindnategiat Brvingd rapsetbqdgiarticlesigedisyidigippli ng
to Exanpl e | sg. Ll | : d
i Deanpl o PRy EYESE e grapial Rl el I bleh Bl gL
surface of dsiiven-bawet destemitendsh ol il oknbased rasmundtarial B@Bbe anhptoyedras yhet o
20Exanpl e 2. Further, mold rel easﬁ film 1055 .is greated b dr%wi_ng
and ctif ti ngesn maicHal ePSHIeTR PR IHESFHPRETR Sacliag presiy patepiy) baving
G anul ar Ret&hﬁna{?é}ﬁf,ra%ﬁgm f&riﬁth%ﬁg @ﬁﬁﬁﬂlsﬁ%en or a rdsth (RAEGE céﬁtaihihg

In th Exanpl c‘é ﬁel d

granul ar resi '

e aforenenti oned eS, a resin materi al
i n a const ghbsphlosgeeen{ tmhiedkined s flueresceonaterabimey bt empoyedy beeaghpl oyed.
Thi's resin aforementioned Example, liquid resin liquefied in an atmosphere of room temperature
and atmospheric pressure may be 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 moid 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 1s 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 1s 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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25material can al so be uniform zed by vibration. The thickness of the
resin material may be uniform zed with a squeegee or the |ike. Wen
the resin material held in the constant shape at roomtenperature is
enpl oyed, preheating may not be perforned with preheating nechani sm
1051, dissimlarly to the case where the resin material not held in
a constant shape at roomtenperature is enployed. Also in thecase of
enploying the resin material held in the constant shape at room
tenperature, effects simlar to the effects attai ned when the resin
material not held in a constant shape at roomtenperature is enpl oyed
can be attained. 5In each Exanple, a thernoplastic resin material may
be enpl oyed i n purdiee adkedingan¢chamsm2k8tis agplopsl for febdingegratlincasip R 86

further, various rials sugh .pawdery r.esin terial or
powder ed r %P ﬁa‘ﬁfﬁﬁéfzﬁg}? ith %aff)ri:&g@%@a ‘Pizépg‘%"g]lug%”thmugﬁ

di stri buti eglemays et LMBLEYIT0 bRvREASE R0 R RRMHraAr FLRRk IndiBif al -
In each Exanple, in addition, a silicon-based resin material or an

epoxy- based@1P&sn openmthettersd] 1frthat pranwdarpkeoy dthéf8llstitte cadityelion froat espacd .
As the.resi.n . material, _any resin material such as a resin materi al
-havi nftraﬁ%ﬂ’é‘?@ﬁ@?g%ogesi n material having semtransparency or a

resin material Q@Rr@hPtdWe BorRBARRNLEDFRSbn FBIdSH: i@aﬁ&a@l stfovid iH e agent
mat eri al ma%/ be enpl oyed. I n each aforenenti oneg anple, liquid
¢

‘resi n | i quahe digtarica between feedingmechansm 2dhanddhpbattomususfaggof cavilpiPhey i c

ressure nay b | oyed,in place of anular.,resin. 15 As.prior
a1 abu Y o whth B £ 4108 SIS ik BBl s e
ackgr ound cavity, 2185 ¥Rdrbraek, PowdeD HRiQSAheRd S bAhiler r@én 21 6t B BloRakp.
nounted on a substrate with a resin material by enploying a nold

assentl y ofFugherogpndasesm?2 i9loathegpoagpuiraingsdhesed torgraiules resird1®part i s

carried out s .sh .in.Fig..4.7. hi t , a I
| oaded on ascact%%bﬁecgg\qal&ﬁ Nt It% %°§‘°é“p46§?é% ‘ﬂica é@glt o%%fri@%ﬁo I@?@%H?%%i C
part is engl@peo colbeng 't thoRitBeifAcE of Nebed dRtd R6tiHIIOB afdh Gar$ 6£ loiwen

2102 and a | ower nold section 2103. In this aPparat us, granular resin
2106 i s fednqlfsestion 2H03 noycoversd withyls maldaplesse Al | Gonsequenibie farpigm 2104,

In this st aﬂtla%te{ @g@@gufggatgg ge,LFhOZsja(}@siﬁ eéﬁﬁé }e‘i‘ﬁ}irﬁ%ﬂ%@%}%g sﬁ#ﬁ‘c’é?ﬁi‘f Ler

upper nold sec wer no secti1on are-cl ose Thus,
an el &t r oriowerpold se2Aa@22 106 und eubsioate 2 B2 1s uliBierefire, tRd ieigrsm2ibatiaginemg ta
the nolten resin terial in cavity 2;L05. Furth pressure.is

appl i ed to 1PHE Al tshon 2P myshoeTspPYSH Wigiening. ﬂiﬁﬁ@?ﬁ EaﬂPQE@dH%hber
2107. Thus&%@efﬁﬁﬁﬂatff%m& E&EHHQEH 9 sitrie & Q&eﬂﬁ)h‘iﬁev' ty 2105

is forned nsequently, the eﬁ%ctron c part 1s sealed"wmth the resin
conpact . productifityrdf kterproducfséeslérnng nmechani sm 2108 is enpl oyed for

feeding granular, resin 2106_jinto cavit 105, .as. shown in Fig, 47.
Feedi ng mechani Eitheroofieill imay 3°tt°r1?F’6%"g erig péesion e’ srEr efin 2 &

110 B! e ) SR, ok s OSBGOS 20
from a spacgparatus. 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. Inthis case, granular resin 2106 cannot be uniformly heated in cavity 2105.
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51 n through-hole 2109. According to the conventional conpression
nol di ng apparatus shown in Fig. 47, the distance between feeding
mechani sm 2108 and the bottom surface of cavity 2105 is considerably
| arge. When granul ar resin 2106 collides with the bottom surface of
cavity 2105, therefore, powder having adhered to granular resin 2106
is easily blown up. 10Further, granular resin 2106 or the powder
havi ng adhered to granular resin 2106 scatters by colliding with the
bottom surface of cavity 2105, to adhere to nold release film 2104
covering the nolding surface of |ower nold section 2103 and a part of
| ower nmol d section 2103 not covered with the nold release film
Consequent | Therdfere Siugina Bfbd: & calded tiche B prt WOk REJ fr&i GhbtIRG part T&H4iA in the
resi due remains on the nolding surface of 15l ower nold section 2103
and subst r d€8n ;etegial. Therefore, the foreign matter adhering to | ower
nol d section 21 C in f i.eld of
products Iowersolglﬁg}b ? %m%ﬂﬁ%ﬁe? g?%?egﬁ%n%t%ngg&fd%g?‘:ﬁr%é F@ﬂ%eﬁé&giu%%tgjrwgt e
Consequent | such isywwaendedt, ipsiviistedfesinloe liguiddesr is emplosgdsn place of the
Further, shutter 2110 nay not operate due to adhesion of granul ar
resin 2106.270H45&B ore, it may be necessary to interrupt the use of
t he conpression - (] t: Vi of
t he products IOV\'I'/g:l'r(2 gﬁe&%n@&@%&al f{%rlgggﬁssgg.uéf? és%%boegtgglg Sgg%grpgﬂo%ée/dsi n
2106 may r dmatrder arsolveehqEobiphesithe sanwbatomaldppiraiue wghmétbd ededddtidd with
Ther ef or e, f?anul ar resin 2106 cannot he fed E?g cavity 2105 with high
accur acy. ga6t0The dorementionsd Figy 7. dind g plIsH ok thig 1gvenHen i§ AR IFRIOVST
25gr anul ar [JaNE j . be
Pt hor, 1 HeoRie o oBirf of S olekNRling ARG G0k of e
bec om0 nonupredentr invenfion is éx propide relighibiy o &re amesntof2 ¥64n metgrid) ded toraravity. n
a convex s e or. the like. In this case, granular resin 2106 cannot
e unt 1 or m § iuainer oW i piySen g it oAbl Be v ate aliafoct of Y
caused t hatyigh PasifordRaREsed AMhARRr JBRENGTthPFrelent BIGRLDS st ihf18ve Bei N
mat eri al . The af orenenti oned prioblens also arise in a case where
anot her r esqualityrné rahability o€ & regin compas compression-mpidediortbsicavissi n or
liquid resin isEenBIPyed in place of the

xampled

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 a2 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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5granul ar resin. The invention disclosed in Exanples 4 to 7
descri bed bel ow has been proposed in order to solve the problens of

t he conventi onal apparatus and nethod described with reference to the
af orenenti oned Fig. 47, and an object of this invention is to inprove
productivity of products obtained by conpression nolding. Mther
object of the 10present invention is to provide reliability in the
anmopunt of a resin material fed to a cavity. Still another object of
the present invention is to feed the resin naterial into the cavity
with a uniformthicicness. A further object of the present invention
is to inprove the quality and reliability of a resin conpact

conpr essi oﬁpﬁﬁla'@'ééo@hcms@é\ch\}am%(@%ﬁf@m) h@mmxpmm sectinmp3®3si on

ol 9119 1 Ol 2yl SE14 BLE 881 o ASEEELIGnl B TR ool bh) BESBENT

i nvention and an appara US enp OI’ are

detail w tbompfises &nefl élﬂn;ﬁﬂ@méﬁhﬁ%&nﬁl%t skofén) Tc@pa&erdﬂelbblﬁgup'ﬁer mold
Conpr essi on Nbl di ng Apparatus for Electronic Part) First, a nold

assenbl y ofectio dP addowsr makd srctien 2000 Jvitk RrescHbRy pressEeei naf t er 20a| so
sinpl ys referr edpgﬁerqﬁold 9&?8}{ %ﬂ)‘ﬁncﬁ.@%l ;ubéﬁgte@é} p%‘h%gltz‘o@@

-described with erence ar a 01

conpri ses tihigtrar|2006 s9emntd mlaadctmmmmhomde is se0in sﬁdtdmhéraeleﬂttﬁilcypdﬂtr
separately feeding a substrate 2006 nounted with an el ectronic part

2005 and grafuls diredieddarynirasd  Aeogienmolgisectias 2084 melwdes acayity B 4p having
Cobet rare S00EvFal el ofAHBZ05ET, THA tdBb AR oe F B DN ciiEiReY N0

i‘'ncl udes arofmb@tmm swtade membér0] Qﬁ:@&m@f‘gml@@&lrt 2001 in avity 2€1) prmirca
novab] e | ower | d secti n 2004 O%Egﬁsed to upper nold segtl on 2003.

Apparft us 2001 CbiRpATARES 8 FERSHER2UPR BristonsHbiiRfe ssbrartipR2 NS PRSI d
section 2003 padbPysn 1Megta%eﬁﬁeﬁ'@aec%%91% cpta& B0 P:hetbPesbmaper at ure.

Appar atus 2001 further conprises a nol I ng mechani sm ( not
shown) capdbitkerpgramlogesy2eipeted mbs chmdﬂl(bof 18@e3nald dedtion@004ao|Ial
section Zooédl%& np er ol Iselg’ggn 05 2nd Tower mold section 2004 are closed with the
prescribed pressure. Thus, electronic part 2005 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 mechantsm 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 is 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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5Upper nol d section 2003 includes a substrate set portion 2008 on
whi'ch substrate 2006 nmounted with electronic part 2005 is set in a
state where electronic part 2005 is directed dowward. Lower nold
section 2004 includes a cavity 2010 having an upwardly directed
openi ng 2009. The bottom surface of cavity 2010 is constituted of a
bottom surface nmenber 2011 pressing granular resin 2007 in cavity
2010 upward. 10l n apparatus 2001, substrate 2006 is set on substrate
set portion 2008 of upper nold section 2003 in the state where

el ectronic part 2005 is directed dowmward. Further, granular resin
2007 is fed into cavity 2010 of lower nold section 2004. In addition,
upper nold sect i(Ante’PR3ingMechamiver) nmol d section 2004 are closed with
the prescribed pressure. Thus, electronic_part_ 2005 is dipped in the

resin material PRIy 298} Rrifenqompriseg pdeeding mechppisrp 3031 fpedingegranulas
cavity 2010.k5 z@dﬁams@m@%%@&géﬂ%@g?'aﬁmas&he%%&asslﬁ §,ans,tsg§%m

prescribed pressure 1s applied tot ten resin In cav
Furt her, a FigslhtecZBrpact 2012 corresponding to the shape of cavity

2010 is forned i avity 2010, Electronic part 2005 is sealed in
resin gorrpact 2@%ﬁﬁ“@@ﬂéﬁ?ﬁ%5912%‘8?1“&%&\KPRM‘%W@?haH’éﬂ?O%@i“BFPdE%!
i ncl ud j j |.es: /

I'ncludes a rﬂéﬁtélﬁﬁh beg Mch&ﬁsgﬁ@ﬁtt éh%@n&ﬁc:tgegxgﬁgg@ﬁlap%ﬁ 2@9‘ﬁ§yrhe

comuni cate w cavity 2010 an vacuu pecti vel
vacuum t ubevibmtian exanpl e of a vacuum path. Lower nold section 2004

further includes, g ,vacuum pu or ¢j bl jScharging.air jn._cavity
2010 out ward ;hﬁ\%@ﬂﬂgm@'ﬂg@@tﬁaaﬂw Ség.es%?zﬁﬁag%ﬁﬁﬂ?%fﬁtlj%sﬁﬁe xanpl e
of an evac U@a&hﬁﬁbl@%ﬁ%crﬂélﬂ‘kéé&e AlRE2R Y ALUALL PR RS haR 59N fIRkSdullioh

di scharges air" to an external space fromthe space in cavity 2010

t hr oudf t hemeahenism R033ohessuresTgrasylaraesire2@dysand GHedeatibr fedsquesssted afriolimh

2015 is adsorbed,to cayj 2010 nsequently,. recess 2014 i .
Csortod | rete el fabhhlo st p S IS AR I B p RE Trerhasti tgning
flattened igram@se8m 2034y vibtAion vdrdr@adhmithr MRG0T SMecess 201 ARPABaiNES
2001 further coggélses a feedi ng mechani sm 2021 feedi ng granul ar

resin 2007 & deR8¢easshepnin B 2% cddws @rénulanream 2900 istiattaredtimeecess 2014,

assenbly, a h i ' 3 .BbFeedi chani 2021 .

et uded o TRaP Rt bt enE e 2 RS ol R £ SR B dunior
15 thickness.

(As to Molding Mechanism)

Molding mechanism 2022 forms recessed fitm 2015 having recess 2014
corresponding to the shape of cavity 2010 on mold release film 2013.  As shown in
Figs. 23 to.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 fiim 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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mechani sm 2023 and a nechani sm (not shown) flattening granular resin
2007 by vi brati on. Mol di ng mechani sm 2022 nol ds recess 2014
corresponding to the shape of cavity 2010 on a nold release film
2013, as shown in Figs. 23 to 25. Introduction 10 nechani sm 2023
measures granular resin 2007 and thereafter feeds prescribed anount
of granular resin 2007 to recess 2014, as shown in Fig. 26. The
mechani sm flattening granul ar resin 2007 by vibration vibrates
granul ar resin 2007 in recess 2014 by vibrating a die 2024, as shown
in Fig. 27. Thus, granular resin 2007 is flattened in recess 2014.
Prescri bed anmount of granular resin 2007 in recess 2014 enters a
state having a uki deseribed Bitdnj rekeneed Silm RASS fod wihl gilinnlir Mam2a0T Brihserted

Mol di ng nechanisn1ﬁg 2 forns.recessed f,il.m2015 having recess 2014
cor r espondi T a8ty #9s hapthisdime gianyler resin G0Qhagg canstant %ﬁ%’é iy the Satpemed

As shown i ng ELgs j ' j ol 024
on whi ch m)Tt%:}b'r eﬁ{%%%e%?? ﬁen%hg%@gaﬁgggﬁ %dg&d% g&f)?}}n%&é%gglgmdr% e ng

mol d r el eas2010] dmhh2fkk3hdrsamerieddsirably sliphdy @0ildr than the thapa oficdvitg 20 I

f eedi ng mechani S“Q} 202%. g_‘e 2024 igcl udes a.recess, 2026 for nol ding

mol d r 8l ease fi |MISHFRIOLENEHGuAOR Spigy commicaling Wih erisoal spacerextend

In molding FEeR MR 2ebessidnt indilaRing SEFRE S0MPIchup R AR s bbhfEh 2013
into recess 2026 as shown I1n Fig. 24, I'n a state re nol d rel ease

film 2013 i die3624. oMoldibg meticinmg 2622 hascm e2 824t icremechanism fomcibly giscl2dging

Thus, 01 di 2026 of .die 2024 is f d
on ol 0 v of BEERT AR HRSGR FLene0gs ban iR gpecstrough B HEIGs. Miiss
mol di ng of pphet MAl2eEsR fBﬂrAeﬁ‘irﬁQ%é%giséﬂ ﬁpﬁmts%qym@?&@s%%gg@é&re%&mﬁa to

shape corresponding to cavity 2 , as shown in Fig.

descrilBed | theehape pbrseess 8024 duerte @ Fanction ofithisteveguatien mechegnn 2007 i s
inserted into cayl 010.. At .this tinme, granular resin 2007 has a
constant shape %%‘%@%"%&‘ﬂ%h@ﬁn@?sﬁ)e. ~Recess 2014 extends and
contracts due t OFeR@iRgretHa8im202 BB iestiuclior@ddhhnse? 083, mahakitence

the sanme is desi rabI%/ slightly smaller than the shape of cavity 2010.
5Al t hough neeng#aan 28 7@nf feding Prescrbgdanain Hf graguler resin 804 7doradess PHde

extend fromt . 0 6 i .f ac
Thr ough t hots it HIEER, Cred e alar (el IR IAREEHEh ot
evacuasi on shenpmesrfoganiidriedh 00T dsdiongcads 201Mrofdiet2024 sSIPAE &ith N

recess 2026 to an_external space through the suction holes. MIld
rel ease fileresedimOfer ned into recessed film 2015 having recess

2014 correspondi®%t5 &%Qm%ﬁ&%g%#‘ﬁﬁﬁ%giﬁ%?s@bﬁ%gw the function

of this evacuati nechani sm hani sm

Feedi ng nmechani saklitNgh notrshbwinleppadratis DO ClomprissyR ek idnisn Ridnaibasur i ng
granul ar resin 2007 and fﬁ)gdi rH Brescr%_‘?d anmount of granular resin
2007 to rec¥ducalpyiratigg theasgriisrimemechymisndizdi ngs ooHdRFEm 200 may
have gomeasypigisHOHRAN BEb4BOT Thus, die 2024 vibrates. Consequently, granular resin

2007 vibrates to be flattened in recess 2014 of recessed film 2015. Consequentiy,

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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15shown) neasuring granular resin 2007 fed to recess 2014 of die 2024
along with recessed film2015. (As to Mechani sm Fl atteni ng G anul ar
Resin by Vibration) Al t hough not shown, apparatus 2001 conpri ses
a mechani sm horizontally or vertically vibrating the base of feeding
mechani sm 2021. As shown in Fig. 27, this 20nmechani smvibrates 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
uniformthickness is formed in recess 2014. As shown in
Fig. 28, granular resin 2007 may be so pressed by a presser/flattener

252028 tha ;g a0, ,,rﬁﬁdaﬁerzﬂ)@Zfdan B38a %) Oyeﬁm'iﬁedcn%tggﬂz tnfhndi 46 %g

uni form t hi ckness squeegee
granul ar r ethe navﬁ@O?Inlo(aAer 21002 irmhdadd:o)iyﬂﬁbhmahmnﬁeﬂaﬂmqrme BIgies

i nl oader 2002 ,feedin | ar, resin 07 ta.th nol.d assenbl
Tl oadler 5 OBerNE L1oR oo for Jiseni P G Telrats i IO 138 A BB ST 0f o
the cavity. bddplz@:aﬂ%s sH%Adn F@cwd%@f&wc}xcé film Q@lst@%dgo%emtmov@erf | at

pl ate and a mechani sm (not Shown) for adsorbing nold release fil
2013 t6 a | owfece 2032 bibaly203D amfshdmdyF@BO. as shown in Fig. 29.

Therefore, recessed fjlm 2015 | b omerg@ggrface %8%2 of
body 2031, as s hmﬁyg‘ LR ? BFHHORBPE
release filpualdth3 ﬁ‘oﬂﬂb%%rﬁc%ﬁ bPBbd}%@l to pass through the inner portion
thereof, a vacuum pump forcibly discharging air through the suction hole and a vacuum
( tube or the like making the suction hole and the vacuum pump communicate with each
10 other, although not shown. These are evacuation mechanisms. The evacuation
mechanisms forcibly discharge air from a space around lower surface 2032 of body 2031
to another space through the suction hole and the vacuum tube.  Thus, recessed film
2015 is adsorbed to lower surface 2032 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 i1s 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 granular 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 is held by recess 2026 of die 2024 and punch 2025 corresponding to recess 2026.

Consequently, recess 2014 is formed on mold release film 2013, as shown in Fig. 25.
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extending fromlower surface 2032 of body 2031 to pass through the

i nner portion thereof, a vacuum punp forcibly discharging air through
the suction hole and a vacuum tube or the |ike nmaking the suction

hol e and the vacuum punp comruni cate with each 10ot her, although not
shown. These are evacuation mechani sns. The evacuati on nechani sns
forcibly discharge air froma space around | ower surface 2032 of body
2031 to another space through the suction hole and the vacuum tube.
Thus, recessed film 2015 is adsorbed to | ower surface 2032 of body
2031. Al though not shown, body 203 1 includes a mechanismfl attening
granul ar resin 152007 by vibrating body 2031. Therefore, this

mechani sm can vilbmiace ofjthe apdrationiewhich 2e0fimiinmeldedwisth goiiingiyechatismat i ng

rattoned, Cadagthbie g T bR WnBa ol aobruth FEEGRE ¢ Epafer ©
t hi ckness i fecésoR0BrcdriespoReiRs fo RO ape bf récbi8 2014 mkyEsHrRdd GfaRibAr

resin 2007 becomes nonuni form when recessed film 2015 on which
granul ar r edipsharpigain fsomy thg spage insrecass 2@ fstoche ederpal spask duekeh axgction t he

o anul & 1 o= B0 Lk R et b EoR Rute e SPOR el Hysiatnpot

Material) jsset dniricidling blifac€2@17 of Gied24h nol di ng nechani sm 2022
provi ded on the base of feeding nechanism 2021 fornms recessed film
2015 is descri bebhenggtredusiipn mechemism 202Rintrgdunss gramylar resimAtP7iinforpagss 23,

ol d r el easgyf,i ks et j .esses
mld rel cas i %ﬁhé‘gﬁ‘,hgsﬁshgﬁ%’ ﬂ*ﬁq?ﬁ%gﬁﬂa%"%%%%‘%@ﬁ S
2013 i s hel probided ot garsAR200 Diibated thtlZde affdedinginéchaRdh 20201 d@ PN ahidng

to recess 2026. Consequent]y, recess 2014 is forned on nold rel ease
film2813, weesssioi 304538 ghovon Fig 27, Thys,yibrationyis appligd sh@pauiargesis n

whi ch the fihim:i I i i Nechant . sy i.n Fig.
23 to 25, t ée(ﬁHl eﬁ]%ngg?ﬁe%n%l% éewtgh%nw t hglglbgdﬁz%g%%n%&rn '? 'Hée%%bdrlgbess
2014 cor r esPhdreforeg gtaoulhivesis 2é)Tehapthe waifems thifRes itrgcdae2d1dr nBecdased film

forcibly discharaqi air fromthe space in recess 2026 to th
ext e:’ n a|y S L)%(&lé%{uﬂl:u{;y?ggrﬁlcfgs g%tfpti)with gr%nular rlegin 2807 having the unt.;lfom\ th?ckness

may hereinafter be also referred to as.a flattened resin receiving film 2016.

15 (As to Transportation of Resin Matenial)
The step in which inloader 2002 feeds flattened resin receiving film 2016 to the

mold assembly is now described, as shown in Figs. 29 to 32.
As shown in Fig. 25, 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 upper 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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5hol e extending in the inner portion of die 2024 in the state where
mol d rel ease film 2013 is set on nolding surface 2027 of die 2024. .
Then, introduction mechani sm 2023 introduces granular resin 2007 into
recess 2014, as shown in Fig. 26. Then, the nechanismfor flattening
the granul ar resin provided on apparatus 2001 vi brates the base of

f eedi ng nechani sm 2021, die 2024 and 10recessed film 2015, as shown
in Fig. 27. Thus, vibration is applied to granular resin 2007 in
recess 2014. Consequently, granular resin 2007 is flattened in recess
2014. Therefore, granular resin 2007 has the uniformthickness in
recess 2014. Recessed film 2015 including recess 2014 fed with

granul ar reﬂ#ﬁmomﬁwmh‘@sunwiffé,raﬂstlhwmkﬂés§3nn§l“hhﬁetl'@|8tqufer be

also referred to as at ned esi |V|n

Transpor t at oH S Ry J&b é ‘{mg s °‘§? Olii ﬁeC\Rﬂ'i‘ 2?1106%‘?}6%8??3‘1
2002 f eeds fiinainl & tpdink@Si N rece| ving film 2016 to the nold assenbly

i s now described, as_shown in Figs. 29 to 32. As shown in Fig.
29, i nI oader 200AstasComppassiandVipidiied. Thus, recessed film 2015 in

cl ose gont act 32 of body
2031 o 20i nl oath %B&%%ﬁelk&r@%l %% 95 %%Bét%\%ﬁ S&gﬁgt\%g?dbz i|9n t he

st at e wher econpegsis@ehofdet mlﬁ@ﬂd_xeslﬁ mﬁﬂeﬁ@ldn Eovity QORD 1531qu RsRibeddh of

i nl oader 2002, as shown in Fi . _Then, inloader 2002 to which
flattened ré&eacswdig \Ang Grfmu%r ze@m@o@’é meftsapheating in sA9HA0 @ govesedcith t v
2010, as s Fi I

flattened r&géglasr]t@éce?\l}ler%%ﬂe{ ﬁ#’pc} %?gteétg% azgggﬁgé‘%%{eg&%&égét e?ab‘? S the
Space bet wesitsed, s eliowin Figs 641 | Thus 201 dic pad 200ebunted 6h S@etdtoR0s194.

Thus, 'nI oa er 20 2“?‘*3 posi ti oneag above cavity 2010 of |ower nold
secti & ppediinibe melipgdesmmaaabin At 3B fhe SAS g suosie 2806 fnt o

cavity 201Oset &?u s s@cd%!n@ooﬁz Thm erHo?tJoHPsﬁﬂE %‘@oe? 861 FhESvihne
adsor ption of essed film2 erea 002 noves
upward, as Is'hssemhe mokerresi8 & caﬁ@uy)wt h&hss, g pnéscnlmqurcsmge Gaappliegd 123 @0

and_the ol g pg S £ Yoth e TohiL ARG ARt SESSSRT 11

elapses, upper mold section 2003 and lower mold section 2004 are opened. Thus,

15 electromc 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 moid 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/molten 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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(As to Conpression MIlding) 5The step in which electronic part 2005
nmount ed 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 closed, as shown in Fig. 34. Thus, electronic part
2005 nmount ed on substrate 2006 is 10di pped in the nelting resin
material in cavity 2010 in the state where substrate 2006 is set on
upper nold section 2003. Thereafter bottom surface nenber 2011 of the
cavity presses the nolten resin in cavity 2010. Thus, the prescribed
pressur e i Exappt,imoaden2di2eomiveemold eglease fitm 20181 dnywBieH frandrtresin 2007 me
necessary for hardenin e |ten.resin el aps upper ol d section
2003 and | SR%°eHiA B ?@&?ﬂg@e&ow@ @%%?t?%ﬁﬁ%ﬁmﬁ@?@&ﬁ%‘rﬁowb‘art
2005 nount at [ i ki Ragh %p%% ;
correspond?ér%tg??) %gi%ha%ggg‘ﬂ%ggﬁ%&gﬁ%g&ﬁ&%?gnIﬁ:@nct| orn E (targ?l)c
Accor di ng tpert adrerdimgt th dhls Bamyplenphessfoiepseatteringi of granoler min@0@T orthaiike part

according to this Exanple,. ul resin 2007 i.s fed t avi. 2010
TH The St at@p ube @ Eb SmAT] co Bies 3o Pty f0 nor e hREnialy o
granul ar r efd dnvdafdnaliResod BfoppRE R aRuIB ekl S OTER AP S RE A ITRG:, EliGign
resin material to the cavity. Consequently, reliability in the anount

“of granul amaftersis prep@ed o rempingeg o the ROV mokd seitign or the surfagamfither

gr anul ar resg{}tgoog havui nt%the uni fg@}:imthi cl§{1?ess can _be eg tto cavity
2010. Ther &VBFES g RETISPTr 88 CIFABHRST TR IRtiTR SRGTaTY: RRATEHTIRBY en
(in cavity 20K6kid oZRodRRSEANUBRI N fordieh MBS SHhEREoitAd subBtrat@iipteedBd 0
is prevented fromformation of a part separated from another part.

Ther eflr e, Therefosry aradpgtiviy of rasini compagt 2013 tonsbriting putrplibe prgect impisvesy e.
In the method o [ LOF i far t.Loni c cgordin
to this Exampl B ERRhaalBl A e Rer ARy 8 FEHEI0MT: PRt BEg (n "

whi ch gr anuegfianfsgifoinfeeditly griatul il rasre 20070 wherebyt yecd@dide bf @gh e posi tion
above cavity 2010 that granular resin 2007 is fed to cavity 2010,
Accor di ng tisonyeaiepgerthas dhesuiter Aoperat operateriugith adhesen afithe peavlataigsie Spar t

according LonbRbe FPIRIIRE tnd RRESIRF of HE BlduBl Bfh &imBfgy! ar resin

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 m Figs. 35 and 36 and the mold assembly according to Example 4 shown in Fig,
33 etc. are basically 1dentical 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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5caused when granul ar resin 2007 collides with cavity 2010 is not
caused, dissimlarly to the conventional nethod dropping granul ar
resin 2007 into cavity 2010. Thus, foreign matter is prevented from
remai ning on the I ower 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 the substrate is prevented. 10Therefore, productivity of
resin conmpact 2012 constituting part of the product inproves.
Further, no nmechani sm such as a shutter may be provided on a
conventi onal rrechaﬂi smfor feeding granul ar_ resin 2007, whereby .
occurrence of sdERIGHR INFiEsns2MIdeite an IPAENISHO4E FRmBTISES divwieT meld sepfionat e

due 10 adhepnan Gyd: BbiALBAM RoahaSd tavied 2016V 4k Bllionl RERRE BF Eavie)

productivity of the products can be i nproved. a gr)énul ar
resin 2007 2000 savhdtiyuteDdfh fraont duefatethéoiem2011. C knessss 20 hesfaf raseesedheat
conducts fr mzéhe Iovx&r surface up_to the u_pg\gr surface of granul ar

resin 2007 13 ks ifite IS prtn 20 Hh u Recess AP Edrvibrerasilasesit B08r esent
pet wee 1t Nes@haiik&rotANShirditd, B BB, HERNs 2 WeocdtNRIPIYA S 1

and noi sture contalned in granu resin are charged outward
t hr ough t henseaaihmntu aaity 201 Otbhylae snloddemes2ef ore, formation of voids in a

ol o v ror e DGR SR SRR sy BB
appar at us %b@ymstdaﬁib@&fcggrngt@g lﬁﬁasgb&%d}ﬂé&@nﬁ@;@mﬂsﬁ st:@%erﬁhgrs]-

35 and 36. A nold assenbly ression nolding par at us
el ect roni ¢ Aseshowg SstFigemis iand ¥4, did mehen? @5 36 ittaddntb Hierongh-bolag®3nbl vy

i t 4 i ig.. 3 . basi.cal ly i.denti cal
ot Fc b urSmis R e dr ooyl piiandes BT o e R dbieoteadion B ior
are assi gnqgiQuilese4t Qﬁ}g‘atsé ﬁ@éugﬁ&ﬁé{ﬁﬁé‘?ﬁﬁigg%gﬁ%d}%%} Ahb QR dob SRR

i s not repeated. . shown in Fig 36, an appar at us
2041 conpr iss8attened weviereasiying filw @01 Drec28R4 filrh 30Y) inp kibssenmtdcowitk 094tyhas

bot t om sur 0% SHERBLR FDt 20 i BkeLEREh st A tok SR HONLS | o
fitted intqaggvidiy. 2010. Recess 2014 is fed with granular resin 2007.
15 Intoader 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
K 20 flattened granular resin 2007, as shown in Fig. 36. In other words, lower surface 2047
of lid 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 lid 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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5G anul ar resin 2007 is flattened, and has a uniformthickness.
Recessed film 2015 is inserted into cavity 2010 by an inl oader 2042.

I nl oader 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. 10Simlarly to Exanple 4, body 2044
of inloader 2042 has a suction hole extending froma | ower surface
2047 to pass through the inner portion of body 2044, although not
shown. A flattened resin receiving film 2016 (recessed film 2015) is
in close contact wwth cavity 2010, since air in cavity 2010 is sucked
t hr ough t hemsmisdri2045 batespandsralowensutfage 3032 f adyi 208 1 30iklbaddrHoot eirdar
2042 includjn I|d menber 2045 according to this Exanple is desirably
enpl oyed wh *ampleot t om sur face of caV|ty 2010 is considerably |arge
in order to coll [ o
parts i n single oot TR SRAp RS Ry AL, bkt B
resin recei Exangpld 4 tan B2QdtGinedlyy theltreth\zélof Eom;&essroﬁsxﬁﬂd:ng)ﬁirwemﬂrcﬁﬂepart
surface 2047 of |id menber 2045 and the upPer surface of 20
flattered gW&W@F&ﬁoﬂé%EﬁmEﬁbﬁlt@%“@ﬁ@%ﬁeFﬁ dithergfor. | n ot her wor ds,

| ower surface 2 di1d nenber 2045 and the upper surface of
granular resin 2 are not in contact with each other. Therefore,
granul ar resin ZQ@&nprsssmnem}dihgabp{armfadhecrlédugmt:(pa&t(aME nethol acer@fg 7
of lid menmber_2045. Accor o the a us _of anp e 4 ul ar
resin 2007 frFfeERkLATop9Y %ﬁhﬁ;ﬂ‘@&fmﬁé AT sh | sl st e

2932 of bodyr 20 mWE&R i @RS m%%%orag%c%mrzéﬁg Exanpﬁf‘gg!%hand%

receiving film2016. According to the apparatu ,
howevdf, gr anithamoldessembBCRTordme po Exeemiled sfavorm Zigh 83 ktrgare badiclipr

ourt ace 2047 Qlalh o IRIDST 2045 SUSoLo Lhe Brcashcr, o ol et oned
lover surf aggisdQB34 tRdse RIRANCaPIRts, indl R8GRFor B8R oBHR AW reptutéxanpl e 4.

As shown in Figs. 37 and 38, an apparatus 2051 according to this Example

comprises 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 ofa 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/flattemng 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/flatterung 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

telease layer 2070 having excellent releasability with respect to resin such as Teflon
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As t-0 the others, effects simlar to those attained by the apparatus
according to Exanple 4 can be attained by the nmethod of conpression
nol ding for an electronic part 5according to this Exanple and the
appar atus enpl oyed therefor. Exanple 6 A conpression nol di ng
apparatus for an electronic part and a nethod 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 identical in structure to each
other. Therefore, signs identical to each other are assigned to these
i dentical stregistered @adensunlc), fbestampld. | Mectded Blaf 2015 Mg the bRREET G, close

As shown in Figs. . 37 and 38, an apparatus 2051 according to this
Exanpl e conp?itass #ith lowsnsvrtase PP 6sef bpiihA0Foufanlgasier 2092 inp pullpdrstaos2.
Lower nold secti 4 AV . t ce of
cavity 2010 is cgﬁcsoﬁ} %ﬁo&@@%@n@es&ﬁ(%ﬂ@%&p&g@!&# eetrIe %@tj{;&?m oader
2052 t r anspaccosiing to elegsederttioned ROikipld, effeots sililgrtamdsaattdiesiog tRO07 in
a recess 2014. In]oader, 2052 includes a body 2054, a

pressi Mg/ f | SPRRIATSIY MRIEPGHIAPERHS GYPnlRsiranic PR RecoRding t© Exomple 4g@ape 2054
has a through:hal e 2053. Pressing/fl atteni ng mechani sm 2055 fl attens
granul ar resin 2007 in recess 2014 by .20pressing. Filmfixture 2057
fixes recessed finlthis ERdrhplé, tessing/Ratepnmigtheniber 2638 mA00 Hréss granglasesin014

to a | owner sg{g ace 2%36 f bggtﬁ 2054, . Pressing/flatteni ng
mechani sm 268% AP0 Bappranlarnghn 1R 8 Artirgehrherlosds 80 iramoealrs v
moving in t%cgdé&hﬁlﬂ@o@s.zoﬁgraﬁﬂl R8n 8b@p étEoﬁ%fFﬁpe%@ér?inﬁﬁﬁé}ﬁ 28

e
spring provid bet ween body 2054 and pressing attening ne r
2058. 1A pr essapgrisucdsanidiiiz015 prehsiimgiddr 4032febds@ravmteb essin2086B into

flattens granul £esi.n_2007 in recess 2014 ssi ng.
Consequent | ¥ PRI FTh FETle, ProgHo P BarRPes GOF T4 X eso £FS
The pressi ngeHiohRfeess ﬁl@%&t?%ﬁﬂaﬁk&ﬁ@oﬁgisffﬁﬁ%ﬁ. 2058 may be
provided with a resin rel ease ["ayer 2070 havi ng excel | ent

rel easability w Eiempisshect to resin such as Teflon (registered
trademark), for exanple. Recessed film 201 . be brought, into cl ose
contact wih | ovOBRERLR RS SRRy 36 89GHIS i Gag Ao Berorng
pul | edi5st at e Example 7 4% @0%deftgibédwiiRf&ORIRME Fik 09 tgAkdi Nng appar at us
for an electronic part according to the aforenenti oned Exanpl e,

effects sinilar FigsB8Résd! shomsd meehapiym fprdfeeding 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
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 io
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 granuiar 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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5conpressi on nol ding apparatus for an electronic part according to
Exanpl e 4 can be attai ned. In this Exanple, pressing/flattening
menber 2058 nay so press granular resin 2007 in recess 2014 that
granul ar resin 2007 is flattened when inloader 2052 transports
recessed film 2015. If granular resin 2007 gets out of shape when

i nl oader 2052 10 transports recessed film 2015 or when inl oader 2052
feeds granular resin 2007 into cavity 2010 in this Exanpl e,
pressing/flatteni ng nenber 2058 may so press granular resin 2007 in
recess 2014 that granular resin 2007 is flattened. Exanple 7

A conpression nol ding apparatus for an electronic part and a net hod
accor di ng ISkwseimapl ecomeaimnto clow wetact wittechvity 2010. e fGaneqoentlypa feces. 39
to 46. Figs. 39 tq.41 show a. nechanism for .feedin resin
mterial, FHEE0 et 0L SRR IR A ol CPY01 5 A el
t he conpresgle2R fRbeizng apparatus for an electronic part. A nold
assenbly of the conpression nolding apparatus for an el ectronic part
20shown in Fi gs.(A3® Genipragicandolting Appirdtua Sy dildsitrpnisded) di ng to Exanpl e

4 sh inFig. 33 etc.. i cal | y.identi in st t h
ot her S her of o & TSR aGi iR ap iy b (oteBreidito TEEUFYRLAmEY o heoe
i denti cal S'tagélﬁitué'%d "YaBHart@&erohiB phr® BedoRBAELR this ExiRble LEREReEsh uphe

met hod according to Exanple 7 is different” fromthe aforenenti oned
met hods of EXdsgsties 2003t apd@ loweranqdd pagtion PG4 sémitae tethesbovn irsFign 33 and

formed on nmol,d _25re S il m2013 before granular. tesinn 2007 i
fod. " PR pFEC e o Bk SRR B Ry T IRRTR A o
Shape is s u@k@ﬁ_m@mrﬂh@in%a?ﬂam g b hRBscHhNSHed o £HbIA rdleiké il if £d
to cavity 2010 in the nmethod of conpression nolding for an el ectronic

part 3@ cor dolef tdde.t hi s Exanple. Thus, nold release film 2013 cones

i | i ' . | .
cqu val ent o r bad o8P Sbies 3SR R hanfem Bl S8 pygioatieo
i s nol ded ofoldRiemblg] Batewd inl Figs2 04 & 43( AFekdingiabqhae sif (38e) Dbl flitgens

Apparatus for Electronic Part) ) ) )
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 Mechamsm)
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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5A conpressi on nol di ng apparatus 2061 (hereinafter also referred to
sinply as "apparatus 2061") for an electronic part according to this
Exanpl e 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

rel ease film 2013 having a planar shape of a prescribed size froma
nold release filmin a 10rolled state. Appar atus 2061 further
conprises a feeding mechani sm (base) 2062 outside the nold assenbly,
as shown in Figs. 39 to 43. Feedi ng nechani sm (base) 2062 flattens
granul ar resin 2007 on nold release film 2013 after introducing

granul ar 1 ephiedZdol® @sdMindo1 ¢! eRgsdictibMimetHadismAOR 3 itk HPesdPhrhlar

further conprises an inloader 2063 15transporting granular resin 2007
pl aced on noAsit 2087 entddntréducen thos@etingo firamer?8b8 aBhwandshenisng fg flattering d
Assenbl y) or ]Ia_rorwer anll qﬁstecghi En 2004 of this Exanple includes
cavity 20107 s sﬁﬂ% n' Fﬁ%. ®28%and 46. Cavity 2010 has an opening

2009. The bot t onFae beesEhah tiFavdhtnoletUNE. | ThicaBE-hble Wb6slis@fspaceBQt Stn
surface nenber 2011. %parat us 2061 conprises an 20evacuati on
0

nmechanidsm ( ewnuleesm§Od7or Therelora Khyouphshie?Qficrgrrasponds torthe shepssefaredtyi n

cavity 2010 d i r 1 gver _cavity 2010 with nold rel ease
frim sota 3 thoopiraedladhs ol 4Shabd toiind MR Coitbng ofs fE
ol d rel ease Hig |40 20 lodver Bpéhirg dTSiG oG MAE L0068 ik BogaWhithmald Tole b Gint 2013,
sucking function_thereof (As to Feeding Mechani sn) 25Feedi ng

nmechani sm 2062 ofimilihstofxampless it |thrmechanism fafteningegrompay resih# 7 2064,

arbase, a f 005 ' | chani 3..an chapi sm
(Cbot - shoan) PEEs fipaen. Akl S A0bP 1R ARGB8HE ok i Pal I BEIT
2013 i19 pl agedingmethahiin2606Eifilth AgeivRE BimbOTOE4, nbld el il R0TB 4RIThEle
2064 is placed on the base. Frane 2065 is placed on nold rel ease

film2013. BH o&wricnesntine snaiar s5in2003 isiatisngde s T§e Hpitaning meshanisnpoay

o anut ar - o0t &Ry SR TRl Cor AR Fest fog s BEOJRTARCRBLY Blesiindlit 1) 00
2066. Thr ougdmeolThe ROtkness of grasydaraesid 200 Vik tifiiformizgd By tHese flatesing 2007.

Therefore, through-hole 2066 correspands to the shape of cavity 2010.
Thr ough- hol @eéweemﬁ-ncd?@aégr 880 A aPmypReR Mglddplgass B et @ﬁéﬁw’%‘@ﬁé?edAs

shown jisn Fi gated@er #J}ﬁ‘e JRNES reQBE Ng of through-hole 2066 is closed
with nold release T11m2013.
(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
L 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 Iower
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. Thus, granular resin 2007 is accommodated in resin

accommodation space 2068 of plate 2067. In other words, granular resin 2007 is
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Simlarly to«Exanples 4 to 6, the nmechanismflattening granular resin
2007 applies vibration to granular resin 2007 in through-hole 2066 by
vi brating the base of 10feedi ng nechani sm 2062, filmreceiving nmenber
2064, nold release film 2013 and frane 2065. Consequently, granul ar
resin 2007 is flattened. The flatteni ng mechani sm may be a nmechani sm
flattening granular resin 2007 in through-hole 2066 by pressing the
sane. The thickness of granular resin 2007 is unifonnized by these
flatteni ng mechani sns. Granul ar resin 2007 renmai ns on nold rel ease
film2013 in the flattened 15state after frame 2065 is renoved. (As
to | nl oader) As herei nabove descri bed, apparatus 2061 according
to this Exasmagsuladedowitlsesldireibaadis 2QG6ahdipheel206]. gTadeony, itiEHipdssiild 7
into cavity 2010 simlarly to the apparatuses according to Exanples 4
to 6, as sh&Wherapulpsrgsn 20& sc@terywheniaig 3867 srgaxanule resmeld 0% az0body and

aplate 205?&%6&&1 ﬁo%%igﬁdl@.""eéraﬁtu'hf ARG b7 Eﬁﬁﬂ%}ﬁg@ iéﬁ%gcﬁﬂe”

accommodat i on space as a recess correspo Shape of
cavi ty 2010 acmmmodeted édregin acconmodatiqhaaph 2068 winrebydlaf@& Aherddtds ef or e,
the |l ower portion of plate 2067 is constituted of an opening 2069 of
resin gﬁconﬂﬁﬂ%%?%n space 2068 and a peripheral portion 2070

encl osi ng openi ngje 9. S0 12k I | | &

downwar d, 25t he F]ogvéeh% snlojr ace’ %*Bgﬁgtpg@%gz?obgills.dder&?d%e‘?l:ﬂg%élgg “%%%/ I on
2070 i s br oaddetbingrhold cdedsafibm 8234180 Tht shiatieh dels eofiunhmiv 2 Eb@ittonvashing h
flattened granular resin 200% i I

is. placed, as shown in Figs. 42 and 43.
Thus, gr anuPYFP {EQYER H\HEIUTR QOg - o a*afr%aumwsraéwnﬂ%eﬁﬂwa%r%

sface 2068 %eclpinﬁﬁn?axl%)tﬁz vachPm@4H2es aMa{l-%lea(g{gqg%Huﬁ{ patigS ifhegreﬁ&z, h&id

encapsul ated wth nold release film 20 ate 2067. ererore,

it is Ihposséitasefinh2{il 3 gy adsorbed torpesipherdQRntiaca70 of datw067 thiralgk sROBT
and granul ar_r.esin 2007 are.transpor 1o cavi.ty 10. an r
esi h 2007 PYUEVAHUGORII (ThbRBENE o ATt R0 e D S
acconmodat i aRe3RAC 8 HREB)IavNET El¥ars @ﬁﬁgggnﬁm%ﬂ@ﬁoms é%b&tﬁél' ate%gmy

Al t hough not shown, peripheral portion O is provided wt

sucti on hol @0tQby inlesdarB06y nol d rel ease film 2013. The suction hole
conmuni cates wi tfj.a vacuu ough v.ac be.. The vacuum
punp i s an exanple bf*e eﬁ%%&ﬁﬁ?b@%”ﬁ@%ﬂgﬁvgﬁ#ﬁggﬁﬁtﬂ%mJgﬁhunltube i's
an exarpl e @écommbdetidiBpacd 1068 Fia b@ﬁ@éﬁgﬁ@uﬂn&@ﬂ@&%&ﬁe Siction 43 i's
adsorbed to peripheral portion 2070 of plate 2067 through suction by

t he vacuum SOMBUNITaIRE WidyTesi sreompedation spres2H68 af plete 206  rAicerding to ithisn
I ST e R
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.

20 After evacuation terminates, therefore, the on-off valve is closed, and the vacuum tube is
detached from the on-off vaive. 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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When nold release film 2013 is adsorbed to plate 2067, air in resin
15accommodat i on space 2068 may be di scharged outward through the
suction hole communicating with resin accommbdati on space 2068 of

pl ate 2067 According to this, the adsorption of nold release film
2013 to plate 2067 is assisted. The vacuum tube communi cati ng
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. 20After
evacuation term nates, therefore, the on-off valve is closed, and the
vacuum tube is detached fromthe on-off valve. Wen evacuation is

executed, on the other hand, the on-off valve is opened. Thus,
i nl oader 23633 sdslditherakepugen. f Dpening 69108 piate 2067, cypening 2009168 carityl 2910

hol di ng the_sga by adsor.ptd on_through t function of the vacuum

punp. As shagan“@dnre%fséﬁﬁlﬂg,eﬂ EFFH%ﬂtl?pqegf"esuggﬂlap%]dﬁ?tbc % nto contact
with |ower noldiRisegde ol ifH4pdey id AVRAIETO i Biocharghh B8iwddBy SRBERIchN
cavity 2010 and resin accommodati on space 2068 are closed with | ower

nol d sect i ofupoudd sierspifilax 2013 goyes incaxify 2016 neonsenugntly, roidirelsasediimg

Seatioh 2008 S e ST MRS Ay Mo B SR C E SR of AR 00 ¢
film 2013 2030.heActhishiedecfrati@rassin 2009 1h PginZB6SnBddafbabce 0668, falagitbng

2009 of cavij t%/ 2010 and nold release film 2013 are positioned in
subst ant i althgbgtiransuriags ofsryilyed010 along with mald eelegpedfilm 2043 Copspapentipace

in cavity i i ‘gﬁ\éga S dat i OF I

rel ease fi f%gr\&%baﬁesﬂloz\?gzﬂ% n ctavl t@@%ﬁss&%ﬁﬁ%éﬁ@y&ﬁ%’ﬁ%@g@gﬂ g’ase

f {1 m 52013 mald ackase flarbm1®, t he surface of cavi ty 2010, to correspond

to the shape of cavity 2010. At this tine, %anular resin 2007 in
Tt

resi nlglccorrrm?at(%w thed oberppression Melding dortilectiorictFdr sur f ace of I
ity 2010 i | d
cavity a Q%e‘ﬁﬁeiﬂ?a.dgg&:ﬂ]nérﬁ%s%&%l&hé gﬂr%gé@ctrom 6}5%&%@”” ar

resin 2007 having a uni ness I'nto cavil covered
with nol d riedampleds o des2itied.  Fiodt Asoltl oelddse fimel 263 iComepared 25 shiowvbih Figng

T R e I ROy

ol case 1 M B P B R e e Py 0 e e oy

menbeild 2064mgil agdeade Him 268di Henyrmtrodurtionm2OGRismT1083 ewbsuers granmine r&D65

I's set on 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.

20 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 20 13. 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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15nol d rel ease film 2013. Then, introduction nmechani sm 2023 neasures
granul ar resin 2007, and introduces granular resin 2007 into

t hr ough- hol e 2066 of franme 2065, as shown in Fig. 40. At this tineg,
granul ar resin 2007 is formed in a convex .shape, for exanple. Then, a
mechani sm (not shown) for flattening vibration flattens granul ar
resin 2007 in through-hole 2066 of frame 2065 by vibration, as shown
in Fig. 41. 20Consequently, granular resin 2007 having the uniform

t hi ckness is formed. Then, frame 2065 is renoved fromthe
position on nold release film 2013. G anular resin 2007 remai ns on
nol d rel ease film 2013 in the state having the uniformthickness.

Then, inl oa@gm&e&ﬁoﬂ@ﬂad&msmf@ta&ﬁﬁw is noved downward, as shown in
Figs. 42 and 43. Thus, opening 2069 of plate 2067 is positioned in a

pl ane 25subst antTheh|aif is gaghangedputmerdfinm thegpacgdstwdeh modbreBaseHfilmt2067 |

peri pher al rii: I ) |d release f.il 0 one
Pt o eant achklifiiad fhiof o :faf B bu Al IR of phENERP Forkibh At Pl
encapsul at ez06mi t Qomsedudntly hdibrelehdel it 2018 isaldsbriddab GerfHeral péitioh DO,
time, granular resin 2007 naintains the flattened state in resin

accomm®dat i Bsspae a0 Ddwiring arpndar gesroPP7 is formedrnen, air is di schar ged
t d f th | il 1d L Rh |
bort ron 2070 t hruehiigdr S bRl PHRE, binelbi'r8 WighRG S 2

pl at e 2067.theepusebetesdnl the uppel floldakadaeint 1dwer 2dlBsekSorrZiBa e sfate held
peri pheral portion 2070. 5Thus, plate 2071 holding granular resin
2007 i s forbyealoader 2063raeshowp it Had% 2063 noves upward. Thus, fil med

plate 2071 is i t: i : cid on
Brd 1 oner ot d ook cedsbbiiiep BRERy RS ahERH pRiREL, BRpHBRCL
shown10n Fi ghowd4n Fightsn, Thud, platte?072 0613 ingqvaniad casin 290 chrheintolventact

position above cavity 2010, 0 shown_in Fig..45. Thus, plate 2071
hol di ng gr a¥iif lawer @8 ﬁe‘é@ﬁ?o@ﬁﬁ%é"?erﬂa&%%%oact”‘?\frhl%q‘F‘?a(S\RE‘P“&EQ@ of

section 200g,teb06E loBe;rgn&g@g? BZ %a\%?% g@ 104nd il ¢ rééa?%ﬁlm B iagkggoigﬁgl?edqﬁ

pl ate 2067, opening 2010 and no rel eas m 2013
are positi osbstaintiallgidbticalddnas.| y i dentical planes. Then, air in cavity
2010 i's dischar gﬁgn,oalflrtix\@z{v?ty 9?515 irs] %isa'lva?gce a(;[uit\gﬂ'd g‘; t Q:%r‘}idcsuragion mechanism,
15 Thus, mold release film 2013 is adsorbed to the surface of cavity 2010 correspondingly
to the shape of cavity 2010, as shown in 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 is maintained before and after the fall. When the flatness of granular resin
2007 1s lost in cavity 2010, the mechanism for flattening the granular resin by vibration
25 may so vibrate intoader 2063 that granular resin 2007 is flattened in cavity 2010.
Then, the evacuatton for adsorbing mold release film 2013 to plate 2067 is
stopped. Thereafter inJoader 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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15Thus, nold release film 2013 is adsorbed to the surface of cavity
2010 correspondingly to the shape of cavity 2010, as shown in Fig.
46. Consequently, nold release film 2013 having a recess
corresponding to recesses 2014 of recessed filnms 2015 shown in the
aforenmenti oned Exanples 4 to 6 is fornmed. At this tinme, granular
resin 2007 falls fromresin accomobdati on space 2068 of 20pl ate 2067
up to the bottom surface of cavity 2010 in a state where the shape
t hereof is maintained on mold release film2013. In other words,
granul ar resin 2007 falls while maintaining the state having the
uniformthickness. That is, the flatness of granular resin 2007 is
mai nt ai ned bef orlhemhavained sectien 20K lis haAfednsimitielyftb Exaaplss ©fo §r afhuws.ar

in 2007 i t.i ity 2010, th hanj for flatteni. th
G anul ar 1 ERREBIES B0 es A oo e R S sl 29865 Thent
granul ar r eghfuctdfom t l(‘;\}vé}tshigﬂ?g 't@th‘é%#)h@rysugg’c’lecb‘f anular redil 8007 L€

evacuation for adsorbi ng nol ease m 2013 F{) plate 2067 is
st opped. Thufeimi speed.i rllemaees 20 f@sembbetsearpgrandes cfldttéred peabiheresin

hori zopt al | ves outward fromthe space between ihe upper | d
sectio andyopgov\efheﬁ%aﬁmg'?ﬁ Bﬁm?@f)ﬁ?mg“mcmon%\é\@ﬁ, QTR "ﬂ‘ggecti on

2004 is heah&dnretiofiaingd W%ixfﬁlaﬂéfﬂ%ﬁ‘ﬁ aft &ié&hﬁlge&r&ﬁy%ard%r%ﬁ%ﬂ% resin

2007 receives heat fromthe bottom surface of cavity 2010. This heat

conduct s f roomntunisationdeless uVbids erepppevented fremuppeining iy fesic eompacy 2@kl ar
resin 2007 at a uni fo[q? aoeg%z%ﬁar ances are present between granul es
of flattencd gFestioR-RPded i & © These cl earances function as

tomuni cati on hahes thehl}peeh6ld @ectidh bn@Idh e BRI RNV RleRffded. N At this
granul ar resin 2007 are discharged outward through the comuni cation

hol es10Voi dine pebsisate 260ft 8 detfangnbsirateseiparton 2008 ef the upperpeald s@0ioe

conpr essi ongnol.ded i n cavi 10. . Then, .th er .nold secti,on and
owbr ol d CBGH Breidste5E g ST ehr e PR PR BRI s <
set on subshitéid® SEfenitiohsRrfdédfenitler LOEI ApPR& présre 188 ridMan resin in
Therefore, electronic part 2005 nounted on substrate 2006 is di pped

in the nel tamgy 288i nWher e timginecerashior berdening bencafzas slapissiniqctrome part
applies pr LR V] L
eceseary T30 v bh SR 3o 3tk R (6B olnbad 05 ro MGl Rink e
mount @8 on shufesdfeadiy 22006 is sealed in resin conpact 2012
corresponding to the, 15shape of cavi t]}g_ 2010 Accordi nlg to the

} e

conpr essi on nol diReFdmeHa thesemprestionmoldingappaiaie fo5 an elegtrrniq past 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
flatteming 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 matertal 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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met hod according to the aforenmentioned Exanple, effects simlar to
those of the conpression nol ding apparatuses for electronic parts and
the nmet hods according to the aforenenti oned Exanpl es can be attai ned.
20l n this Exanple, granular resin 2007 may be flattened by pressing,
in place of flattening granular resin 2007 by applying vibration to
granul ar resin 2007 in resin accommobdati on 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 nold rel ease film
2013. 25While the thernpbsetting resin material is enployed in each
Exanpl e, a thernoplastic resin material my be enplo%ed in place

t her eof Whmaterighipaydegmpioyed ingdace theeroér | Inlea¢hsExampleo p sticons-tasasiresin
Exanpl e, a [ j.al [s shape_such.as a_powdery resin
maori al nEBRERE B iok Ras R R MR B BrBRECT e ter e
resin mat Eximdple, ERYsibMariilhayiegtriidpibagea tdiameérial RaviRtimieatitacy, a
silicone-based resin material or an epoxy-based resin nmaterial may be
enpl oyed, Pbt fadmatepplcontaimngahospbarepteat materielang a fuerepdent maftaial mgy be

transpgaren es) | al: i ] (o] t
metor - conpigfed nIh Sl R Aol R A AOTRESREH sePlnBigh e o
mat eri al  meyonbempemairepricatmbipheritcitestihe medythe templagel ipldep lo€thelguial
resin liquefied in an atnosphere of roomtenperature and atnospheric
“pressure nmi§be enployed in place of the granular resin. CLAI M5

1. Anethod of nold releasing for an electronic part, conprising the
steps of: preparing a |ower nold section (1003) having a cavity
(1008) and a nold release film (1059; placing a frame (1054) on said
nold release film introducing a resin material (1052) onto said nold
release filmin said frame; and covering said cavity with said
nol d release filmand dropping said resin material into said cavity.
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2. The method of conpressiori nolding for an el ectronic part according
to claim1, further conprising the step of flattening said resin
material on said nold release film wherein said franme is renoved
after the step of flattening said resin material. 3. The met hod
of conpression nolding for an electronic part according to claim1,
further conprising the step of flattening said resin material on said

nold release film wherein saidcﬁ%@ material is flattened by a
process of prelimnarily heating the material in said frane in
the step of flattening said resin materi al. 4. The met hod of

conpression nolding for el ectronic part according to claim 3,
wherein said fra maeth Céirﬁ? vaeld Elqasing dosiag elselsoniepath cONPrisieg:the sigps of:

process. Jz{?ﬁg%&@%&ﬁs&%@?fﬁ% J 0 'cq{rfrﬂ?ggrg)ﬁﬁe)r %cﬁ&”on'c

part according to airm 3 sal Is a
granul ar resleaseilne(li0gE); and in said prelinmnarily heating pr ocess,

g[ ﬁglrjl es consti t@t i %%ﬁal dﬁmu ar%})@g@F ]%51' S: ngr ?o\rNe!aﬁed to each

el ectronic part jagedictightredif ntatediali52)WARY Ridmold releass @ilf il &8d flame;
material is a powdery resin material having a prescribed particle

si ze distri#wk| on 7. The nethod of conpression nolding for an

el ectronic part & Ghefll i ial is
o oranul ar +esi roueis ey SheS o RGE M leded bl TR

mol di ng f or mawrielliptotsaid®aditypart according to claim 1, wherein said
resin material is a powdered resin material .

2. The method of compression molding for an electronic part according to
claim 1, further comprising the step of flattening said resin material on said mold
release film, wherein

said frame is removed after the step of flattening said resin material.

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

said resin material is flattened by a process of preliminarily heating the resin

material in said frame in the step of flattening said resin material.

4. The method of compression molding for an electronic part according to
claim 3, wherein

said frame is removed after said preliminarily heating process.

5. The method of compression molding for an electronic part according to
claim 3, wherein

said resin material is a granular resin material, and in said preliminarily heating
process,

granules constituting said granular resin material are welded to each other.
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9. The nethod of conpression nolding for an electronic part according
to claim1, wherein said resin material is a liquid resin material.
10. A conpression nolding apparatus for an el ectronic part,
conprising: a |ower nold section (1003) having a cavity (1008);

a nmechani sm (1051) introducing a resin material (1052) into a frane
(1054) placed on a nold release film (1055); a mechani sm (105%
noving said nDId release filmtoward said cavity so that sajd cavity
i s covered wi t h0sdihg medhod of spraprsesian YPW%JOTS%FJPCF%F Ratkageerding toc an
fall into Q%iﬁicaﬁb ¥ and an evacuation nmechani sm (1003)
sucking said nold release filmto bring said nold release filminto
cl ose contact wistiH resén materaliis § powdery resin material having a prescribed particle size

distribution,

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

said resin material is a granular resin material.

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

said resin material is a powdered resin material.

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

said resin material is a liquid resin material.

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

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

a mechanism (1051 ) introducing a resin material (1052) into a frame (1 05k
placed on a mold release film (1055);

a mechanism (1059) moving said mold release film toward said cavity so that
said cavity is covered with said mold release film and said resin material can fall into
said cavity; 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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