DESCRI PTI ON  Met hod of Conpression Mol ding for Electronic Part and Apparatus
‘Therefor 5 TECHNI CAL FI ELD The present invention relates to a nethod of
conpression nolding for an electronic part such as an I C (Integrated
Circuit) and an apparatus enployed therefor. BACKGROUND ART I n general, an
el ectronic part 83 nounted on a substrate 82 is conpression- 10 nolded with
a nold assenbly 81 and granular resin 84 in the follow ng manner: First,
nol d assenbly 81 having an upper nold section 85 and a | ower nold section 86
for conpression-nolding the electronic part is prepared. A cavity 87 is
provi ded on |l ower nold section 86. Then, cavity 87 is covered with a nold
release film88. Then, granul ar rgﬁﬁs@ T& Nf ed into cavity 87. Thereafter
granular resin 84 is 15 heated. Thus, granufar resin 84 nelts. Then, upper
nol d section 85 and | ower nold section 86 are closed. Thus, electronic part
83 nmounted on substrate 82 is dipped in_ the nelting resin in cavity 87.
Consequent | y, #eskad ofiiamprassiongdoidingfonEegtronic Rag angﬁpmafatmlmwf@fody
corresponding to the shape of cavity 87. Thus, the conpression nolding is
conpleted. 20 In the aforenenti oned conpressi on-nol di ng net hod, a feeding

mecham sm 8&:dgNICARIFPyEed for feeding granular resin 84 into cavity 87
‘Feedi ng nmechanism 89 i ncludes a shutter 90, as shown in Fig. 7. Further,

f eedi ng nechani sFhe@®esentcihvehtion aclaths mughethiodlof chpiessiormmoldiresfor aed anount of
.granular resin 84. In use, feeding mechanism89 is first inserted into the
space bet wedstrgpisPart saehiasanc dnfegmted {arquinand aranpasaties sroploysy. thersfor Then,

shutter 90 é)‘&gg%?{@ﬁq{)rﬂfani sm 89 is opened. Thus, granular resin 84 falls
rom

into cavity hrough-hol e 91. Patent Docunent 1: Japanese Patent

100 o0 0, RS s e MG £ L O
of gr &hul armelded witB4 malg assembly 81 and granular resin 84 in the following manner:

First, mold assembly 81 having an upper mold section 85 and a lower mold
section 86 for compression-molding the electronic part is prepared. A cavity 87 is
provided on lower mold section 86. Then, cavity 87 is covered with a mold release
film 88. Then, granular resin 84 is fed into cavity 87. Thereafter granular resin 84 is -

15  heated. Thus, granular resin 84 melts. Then, upper mold section 85 and lower mold
section 86 are closed. Thus, electronic part 83 mounted on substrate 82 is dipped in
the melting resin in cavity 87. Consequently, electronic part 83 is sealed with a resin-
molded body corresponding to the shape of cavity 87. Thus, the compression molding
1s completed.

20 In the aforementioned compression-molding method, a feeding mechanism 89 is
employed for feeding granular resin 84 into cavity 87. Feeding mechanism 89 includes
a shutter 90, as shown in Fig. 7. Further, feeding mechanism 89 includes a through-
hole 91 having prescribed amount of granular resin 84. In use, feeding mechanism 89

. is first inserted into the space between upper mold section 85 and lower mold section 86.

25 Then, shutter 90 of feeding mechanism 89 is opened. Thus, granular resin 84 falls into

cavity 87 from through-hole 91.
Patent Document 1: Japanese Patent Laying-Open No. 2004-216558
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remain in through-hole 91 of feeding nmechanism 89 when granular resin 84 is
dropped into cavity 87 fromthrough-hole 91 by opening shutter 90 of
feedi ng nechanism 89. 5 Thus, insufficiency is easily caused in the anpount
of the resin fed into cavity 87. Therefore, such a problemarises that the
reliability of the ambunt of the resin fed into cavity 87 is inferior. This
probl em al so ari ses when another resin material such as powdery resin,
powdered resin or liquid resin is enployed in place of the granular resin.
An object of the present invention is to provide a nethod of conpression 10
nmol ding for an electronic part inproved in reliability of the anbunt of a

resin matery i I VI NG THE PROBLEMS I n the

met hod of ?&?%@@ﬁoﬁaﬁ gpﬁg%ﬁ)gYaﬁm part according to the
present inventi qf.thaffRfEnBSRATEBMrdsieh wHlidifg Paktasest Jitthr$664 BPMhabavi ng a
cavity is 15 prepared. Then, a plate including a resin accommodation space
havi ng an opeminiy throughelsqio A tiofifpediog trecharasn 89 wihen grasplar exdin 84 is dedppedrat er i al
the plat e (BT S Rem BELAP Palc RS e 20 O ERARHE BRSPS Feain
materigl i sTRUP; ; [ | oL ke nol d rel ease
film tgwar dT%éIR%ﬁgggy%%%Sg}gﬁﬁgéﬁnﬁgg%@g%g dlcfgﬁéé%g%{gdéi?\gde . 1t£i‘hZ'n, the plate

i's noved t oTker¢fosd, buchrm prbblvg aribes thathd yeliabiligy iiths snicent Sf degresin fedtihe resin
acconmodation space is so changed that the cavity is covered with the nold
rel ease fi | ¢avitnB7 isinigrier. melhig preblemsalse anseewhen anoshar sesimmateriplessughas ty cover ed

with the nold ,release filmfromt.he resin acco dation ace., BRI EF

DESCRI P11 ONP e ES B e s aSig'regn & SETGRIRE Plie b AR AEBHariercal 1y
~showi ng a pl ate ARbbR&GCTTRDSRldn tvektRi i8 tEpRRVREAnétRofof&IniRessRn conpr essi on
nol ding for an el ectronic part according to Exanple I and a mechani sm

f eedi 3§ t hempdsgigfonat dedtainjc maAnomipngyved is reliabilinf offtbe dinogpttofie resiesiateriatat er i al

to the pl at@. -2 Fig. 2 is a sectional view schematically showi ng the plate
according t BIBBEARSAYY- 1, showing a state where the plate into which the

resin mat erjgan§ rORISGLVESE THE PRYBIRAMS

In the method of compression molding for an electronic part according to the

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

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

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

. BRIEF DESCRIPTION OF THE DRAWINGS

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

resin material to the plate.



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

Exampl e L. _Snowig0 23, §LakBalRLe 080N RASEIMIBI FLASRT 1o BRR: (1 S 2

| ongi t udi nal sectd dnal “View schenat enpl oyed

in a convent kifvihg Befattosihért tieQiIRE @RS Whichfat éésngmﬁt@ﬁala@m&be@dea@m&veﬁwt Fig.
8 shows a state immediately before a nold release filmis held by a frame in

a net hod oleﬂtﬂrmpbisfsiemﬂm ding for an electronic part according to Exanple

2. Fi 9 sh t.ate t d d
“ito 8 resin 28 adbmEARO L CpuRape sy UFE PR EcHILIBA BrEBGlipr essi on
mol di ng fory @iﬂbvﬁhgﬁtsfa%ﬁere@l?éﬁla@%ﬁ%rg& QkhitRe Ezsﬁamaiegs@mm%hewn mghgws a

'state where’an op ning of the plate is closed wth the nmold release film
hel d by theaefargade in the net hod of conpression nmolding for an electronic
part according to Exanple 2. 25 Fig. 11 shows a state where the nold rel ease

filmheld by th&ig Adse seaiongl \eff%é@eﬂ%?&llaébowngw eld Reserblyrasepdingdot he

t hod of 4EX I
2 Fig, 12 SRORE & BRSO uh e REPEISHLEAM Bl Tis e BRERLY IR ARSI Py
by -3 adsqgahﬁgp is set on an. |nloader in the nethod of conpression

mol ding for an el ectronic part accordlng to Exanple 2.
1 Fig. 5 is 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 ﬁlrﬁ is held by a frame in
a method of compression molding for an electronic part according to Example 2.
| Fig. 9 shows a state immediately after a resin material is introduced into a resin
20 accommodation state of a plate in the method of compression molding for an electronic
part according to Example 2.
Fig. 10 shows a state where an opening of the plate is closed with the mold
release film held by the frame in the method of compression molding for an electronic
part according to Example 2.
25 Fig. 11 shows a state where the mold release film held by the frame is in close
contact with granular resin in the method of compression molding for an electronic part
according to Example 2.

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

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

el ectronic part according to Exanple 10 2. Fig. 15 shows a state of
vibrating the plate after the resin material is fed to the [|ower nold

rating er ! | ‘
o1 ect roni ¢ PRl efon f bR M Thaf QTRITEIER HRMEME S0EMinicss <o

a state whefaet dcberdimgltd Bxasprtdly is closed in the nmethod of 15 conpression
nol ding for an electronic part for an electronic part accprdk;g to Exanpl e
2. Fig. 17 is a pgal? shpewastarewhere ke plotesnammtesonathp ideadst ismiacseohani sm

enpl oyed for illustrati.n nmet hod, of conpressi on. nol di for an electronic
part “accor dSHg PoldIRERE R st Rboe e R R Praieldh parEve

preheagi ng WEGRAMSERDIS it iRfld 1 e AEMBAGT bmp DY FORAMITONE tleRtorior an

el ectronic part for an el ectronic part according to Exanple 3. Fig. 19
shows a st apaet fohen eleatrgnieparhagrarding/toli>aingde 2esin naterial is set in a franme

on a nold release filmin the nmethod of conpression nmolding for an
el ectronic part Figrl4 gswaa saat%m%ﬁﬁtelyﬁgﬁthaé%%n@mgalﬂé?eéﬁa&pﬂa@l%@f g 20

h . P . o . h !
the mordr ePSehBBSeBd ol PieSh afoni ANy Jpdbd ok MR W HETIIOFER 12 i
part for agonirekionandl@ingdsrtanalearoic partifor dxeeqatdniciparfadcbfling?h Bhapte a nol d

assenbl y engloyed in a nethod of conpression nolding for an electronic part
accord®ng t9 anot her exanpl e.

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 a method of
compression molding for an electronic part for an electronic part according to Example
3.
| Fig. 19 shows a state where a preliminarily heated resin material is set in a frame
on a mold release film in the method of compression molding for an electronic part for
25 an electronic part according to Example 3.

Fig. 20 shows a state where a resin material having a uniform thickness remains

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

an electronic part according to Example 3.



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

I medi ately aft qfl tﬂ%hﬁ@?ﬁ%ld %sérﬁﬁlﬂ%ﬂm‘%&reﬁ Bea n‘LEmoql Jf%l) Bh hiQdide F1 9. 26
is a sectional &W schemat I ca ow ng a nechanismin ucmg resin
material i rfoaarcaamfcmspmmldmgrtg anphar atangpid.or an el ect ronl c part according

to Exanple 4. Fig. 27 is a sectional view schematically show ng a nmechani sm
flattening the HigsZis psectional|vieyy shavinge imaid pssembly emlqyleéysmmh%| di ng

apparatus for_ an. el ect cor.din 4. Fl 28 is a
sect i onal OMI'%'(S’H% ‘; a?fccf essmﬁ 8?§°rfqngetkfcgr nﬁhémrwé%g% aWat erial by
pressi fg 'Wnﬁﬁt‘%m‘f&fﬂﬁ&%&bﬁﬂnﬁﬁirﬁl @%@ﬂép@éa%gs for an el ectronic part

npl e

-according to Exa 4. Fig. 29 shows a state inmedi ately before an inl oader
adsor bs the nol dFlgdkaseect@ﬁalfmémmmﬁgplhyhboWi@tﬂmmiddggm@hMm resin in the

recess in the corrpr ssion mol di.n par at an el ectr part

"accor di ng t3CREdNEIP EXampie;4y Sh%“gﬁéwge J;tgly%ﬁf%gpéchﬁ;sgqr{ngﬂ °fRe i nl oader
adsor bs thelﬂgglrgleg &lggase filmhaving the flattened granular resin in the
recess in the conpression nolding - 5 apparatus for an electronic part

according to Exaripl®t 4 a skitipnalddevs behematicallyahewiligahemboliing mechatiem i s arranged
on @ 8 st gcrgo%?nogvtg Ea)l{afnap}/el 4t, >;howing a state where the recess is formed on the mold release
film.

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

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

Fig. 27 is a sectional view schematically showing a mechanism flattening the

resin material by vibration in the compression molding apparatus for an electronic part
20 according to Example 4.

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

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

25 film having the flattened granular resin in the recess in the compression molding
apparatus for an electronic part according to Example 4.
Fig. 30 shows a state immediately after the inloader adsorbs the mold release

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

rel ease film adsorbed to.the in] r is.jnserted into the cavity in the
conpr essi orf PROT Srﬁ%r aélp%%ﬁtrgmspaftoarcggrﬁ%getf)}(ﬁa%ﬁ%%: part according to Exanple
5. Fig. 37 showsrig 3ahewwhefage dherethiatiRider i§ arhigd @A pRitRdnRBSVd 4 edvitpbove a
cavity 15 in a conpression nolding apparatus for an el ectronic part

accor di ng tio tiExamypress®n mdidigg ag@rathofes aa efactipric\phr recaading ¢eEsampled. nol d

rel ease filmadsqQrhed. . to the inloader is insert i.nto the cavi in the
Compressi on ol dhbo b 4TS POFEdlt asr ot a0 sRtse LB AR ohExanp o
6. Figs 39 : L& I ; ' i ' in a
'corrpregsi on1 %\grlrgﬂng%%gqgtggg? ggtvggﬁ%r%%gn g?sgggﬁgﬁql@gﬁdﬁgﬂg%zr%i ng to
Exanpl e 7. #edrontbastuessrdingsdBxampheer e an i ntroducti on mechani smintroduces
aresin material into a through-hole of a plate in the %mression nmol di ng

‘appar atus for anFigeletowsdistatpwhereadpelddissebibaccriting © Exampiegd isppesons a

flattened resin rial I he, t hr.0 hal e .of the.plate in.the o)

conpr essi on' ol Ging ahiiss ARt Wi e MR PR Bt s Bl e 8 o 7,
Fig. 42 shows a miadEshowiRdaé Sh¥rel@fifiogdeds drfdngadleh a ESAEPEbVe Mathty €l ease
film having a planar shape, i.e., a nold release filmhaving no recess in

t he cdfpr eswiactompneskidn mpldipp apparatss fooan glecebmc pan acwrdiag to BxapldiSng t o
Exanple 7. -6 Fig. 43 shows a state where the inloader adsqrhs the nold
rel ease film ha la@ﬁﬂ@wsm%swthewaap@% of ﬁ@%%ﬁ&aégﬁmﬁjsﬁ&egitﬂ&wappar at us

for an el ech{QRLSs BRLteddfifothe l:é\gtyth? 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.e., a mold release film having no recess in the compression

molding apparatus for an electronic part according to Example 7.
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Example 7. Fig. 44 shows a state where the inloader noves the nold rel ease
filmhaving the 5 planar shape while holding the sanme by adsorption in the
conpression nolding apparatus for an electronic part according to Exanple
7. Fig. 45 shows a state where the inloader is arranged on a position above
the cavity in the conpression nolding apparatus for an electronic part
according to Exanple 7. 10 Fig. 46 shows a state where the nold rel ease
filmhaving the planar shape adsorbed by the inloader is inserted into the
cavity in the conpression nolding apparatus for an el ectronic part
according to Exanple 7. Fig. 47 shows a state inmmediately after a feeding

mechani sm f eedsdﬁ ge43;s%%{wg a sfRd \?fﬁér'éllthe' H.g_o%d&hcl%s \s“tﬁeymbla %‘Q%BE%@\&?Q%‘?

conpr essi on nol g aratus ronl C CF THE

REFERENCE 14845 sHapaad dxeesmgfe@wn n@ldﬂ?@ﬁpafﬁ@usﬂfoﬁ ef Ele@tmomapmwformg ¢ section,
4 substrate set portion, cavity, granul ar resin, 7 electronic part, 8

substrate, Bxamplodder, 9a stop portion, 9b substrate recei VI ng port| on, 10
opening, 11 nold_re| ease fi n co 22.resin
accommdat i on | ek L PR5Rs b A e PR ORGSRy e
feeding WCE@:%%H& evHil@ helflidgu ﬁéyan%é;@h?d‘bbﬁmon?mm co ?@s’sﬁﬂh%lcﬁﬁ%ham sm 32

introductio mech nism 33 eeder asuri'ng nechani 34 hopper, 35 linear

vi brati on fspdeatys f8Harptladtnivegastaccoglingeowaingphy 71001 nol d  assenbly
(apparatus), 1002 88£}§ nol d sectlon 1003 | ower nol d sectlon 1004 25
S

el ectronic part,Fig w5 @tstase wheredbwinlqadet s afrangesdiongopasition abemitheopeni ng,
1008 0)
1008 Ca1 PR UL AR HET AL  BELAT AL PRB A B0

(feedi ng neghanism, 1014 novi ng nmechani sm 1015 rod, 1016 air cylinder,
1017 novi ng nechanism -7 1018 rod, 1019 air cyli nder 1021 frame, 1021 a
upper 19r ane por t Fignd6 sStoms astate wihere the mekd relpasé Bim havgahé planattsbhpt ng fr ane,

1023 st Opperdso%lb g%y t%he %loa&er 1s 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 feeding mechanism feeds the resin
material into the cavity in the conventional compression molding apparatus for an
15 electronic part.
DESCRIPTION OF THE REFERENCE SIGNS
1 mold assembly, 2 upper mold section, 3 lower mold section, 4 substrate
set portion, 5 cavity, 6 granular resin, 7 electronic part, 8 substrate, 9 inloader,
Oa stop portion, 9b substrate receiving portion, 10 opening, 11 mold release film,
20 12 resin compact, 21 plate, 22 resin accommodation space, 23 opening, 24
peripheral portion, 25 plate, 31 feeding mechanism, 31a delivery mechanism, 31b
receiving mechanism, 32 introduction mechanism, 33 feeder measuring mechanism,
34 hopper, 35 linear vibration feeder, 36 plate measuring mechanism, 1001 mold
assembly (apparatus), 1002 upper mold section, 1003 lower mold section, 1004
25 electronic part, 1005 substrate, 1006 substrate set portion, 1007 opening, 1008
cavity, 1009 pressing member (cavity bottom surface member), 1010 granular resin,
1011 resin compact, 1012 mold release film, 1013 inloader (feeding mechanism),

1014 moving mechanism, 1015 rod, 1016 air cylinder, 1017 moving mechanism,
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att achabl e/ det achabl e base, 1027 substrate receiving portion, 1028 set
portion, 1029 base portion, 1031 plate, 1032 resin accommodati on space,
1033 opening, 5 1034 peripheral portion, 1041 feedi ng mechanism 1042
measuring/introducing portion, 1043 plate receiving portion, 1050
conpression nol ding apparatus for electronic part, 1051 preheating
mechani sm 1052 granul ar resin, 1053 heating portion, 1054 frane, 1055 nold
rel ease film 1056 heated surface (set surface), 1057 |lid nenber, 1058
heati ng mechani sm 1059 i nl oader, 2001 conpression 10 nol di ng apparatus for
el ectronic part, 2002 inloader, 2003 upper nDId section, 2004 |ower nold

section, 20 5 el ectronic r ubstrate, 2007 granular , 2008
substrate sttl 868& i I)(Hg 32@8'3 é)eﬁ S&G ﬁ‘EB&O Aupperfrme pRstem @éﬂ? ace
menber, 201 ct; ehRas AL S
recessed fi%ﬁ?ﬁgé%%ﬁg ?te%%dﬁéggﬁﬂhr cervfngo? %ﬁkpé' Toéee |hg nechanrsm
(base), 15at?feRablerodtakdhable asar0SMsublfiaf? recdivinglpertionn EAsehpsmipn, 2024 di e,

2025 punch, 2026 recess, 2027 nolding surface, 2028 presser/flattener, 2031
body, 2032 19Z5\Rase BQITﬂP&cel ﬁaﬁ%ecohwerggm@ﬁcwmaﬁl@namr al Y33 9RsAIng| ect r oni ¢

042 I h-.h 2 20 2046
'Fg\r/\:ar uff aébﬂ Oe%gﬁe/ra wecl2n Blror(ca gg%edm%dgéic}l?g% 2@4’% %’Sasﬁgr‘%ﬂngré’ chgg rat us4f or
el ectroni c paibn, 202 piile Ira:bm@e;rom@r%?»ldsbrceﬂﬂhssﬁeh ﬁml&%%pp@ﬁ% for055

pressrng/flattenrng mechani sm ~ 2056 | ower surface, 205 | mfixture, 2058
pressing/fl elbcttmmmmmerﬁ@éi preh@aténg re¢chamism, nﬁﬁﬁkgr,anﬂ%@smesil@ﬁr}aawgse | ayer,

2061 | di t t 2062 f eed,
rechani sm (aep, "Bos gasra oddar ‘é%eeieap?ﬁri?eioégb% ;wé%sérets 89 e
u |
. 295; §‘Pﬁoemexﬁ9§ %gér gelagﬁgﬁ%ﬁi@fg@l nﬁ%g[ﬁg%’cﬁe% A TofiRESion

openi ng, eri1 pheral ng plate, interval. BEST

MODES 180R CﬁBHYﬂgN@p@dTus'lbeelb&ﬂMEﬁﬂpﬁ\l Qooprisissdepn pad3dipper mvldsectonf or
el ectronic parts according to enbodi nents of the present invention and
appar at uses @Qﬂplpwremotdw@ﬁmrbr 2808 elestiprie arti beePo s stszce,rrpmﬂgrm%ﬁg%ssu on

mol ding et 98(98 Serfte se%lp%%tlc{nomﬁog %;r)énu?éf C%qu gvr%y, %?pgot?om surface

member, 2012 resin compact, 2013 mold release film, 2014 recess, 2015
recessed film, 2016 flattened resin receiving film, 2021 feeding mechanism (base),
15 2022 molding mechanism, 2023 introduction mechanism, 2024 die, 2025 punch,
2026 recess, 2027 molding surface, 2028 presser/flattener, 2031 body, 2032
lower surface, 2041 compression molding apparatus for electronic part, 2042
inloader, 2043 through-hole, 2044 body, 2045 lid member, 2046 lower surface,
2047 lower surface, 2051 resin-sealed molding apparatus for electronic part, 2052
20 inloader, 2053 through-hole, 2054 body, 2055 pressing/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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the present invention and an apparatus enpl oyed therefor are now descri bed
wth reference to the drawings. 5 (As to Apparatus including Mld Assenbly
for Conpression-MIlding Electronic Part) First, an apparatus including a
nol d assenbly enployed in the method of conpression nolding for an

el ectronic part according to the present invention is described. 10 As
shown in Figs. 4 to 6, a nold assenbly 1 includes a fixed upper nold section
2 and a novable | ower nold section 3 opposed to upper nold section 2. A
substrate set portion 4 is provided on the nolding surface of upper nold
section 2. Acavity 5 for conpression nolding is provided on | ower nold
section 3. The ¢guprReSSi on nol di ng apparatus according to this Exanple
conprises an 15 1 nfoader 9, an outloader (not shown), a heating nechanism:
(not shown) and Aacompressionl motping gnetteifanias sle¢tnaric piroactordihgtoBramnpl® 1 of

simul taneously or jndividually feeds granular resin 6 and_a substrate 8
(subst r at e thePTEseEt IYPRHOMN ﬁaaaﬁaé@fuwmﬁloa theesforr Bpnew dssgribed witht o t he space

bet ween up 2 and lower nold section 3. The outloader
unl oads sugg{ é%%féfﬁgg%%QQ%Sion nol ded, i.e., resin-sealed in nold assenbly

1 20 fyom the nglhdtaapparaiuy inclidgdaldi meﬂieryrfaﬂcsmpfeeﬁb@mdhdg Bhaohcy | to
'a prescribed tenperature. The nold cl anpi ng nechani sm cl oses upper nold

section 2 PRand | ower nold section 3 with prescrl bed pressure El ectronic
part 7 is set on.substrate set, portion 4 in r.di ected state. An
‘openi ng 10 of cavih 0 PPAatys F‘&E’BE’@ at’B&Q e&}?gye?ml%}' ‘Eélget trtqé ?Lower mol d
25 section 3} %@mmﬁ&ﬁ% il cfRoSUEL bAR BREBARLS MelREsctinomibRe @ ol d

rel ease film 1to cavl The suction rrec anls I'ncl udes a suction hol e,

a vacuum patekeried. an evacuatlon mechani sm for exanple. The suction hole is

SO prOV|ded in | ower nDId section 3 as to reach the nDIdlng surface of
| over 160l d sect iyshewadyFigaet 0 6. radpeld gssemblyc hipckudessa fixeq uppgemolyl sepldon des a

stop portion,a, QBvbid IBWRF mBRY &bfsh § BEESGEA tofHer BRAd idflon 2. A substrate

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

section 3 as to reach the molding surface of lower mold section 3 and the surface of
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9a is a nenber for stopping a plate 21 for resin accommodati on shown in Fig.
2. Further, inloader 9 includes a substrate receiving portion 9b on an
upper portion thereof 5 Substrate 8 is so placed on substrate receiving
portion 9b that electronic part 7 is directed downward. In the conpression
nol di ng apparatus according to this Exanple, nold release film 11l shown in
Fig. 2 is enployed. The nolding surface of lower nold section 3 and the
surface of cavity 5 are covered with nold release film11l. Inloader 9 can
feed 10 granular resin 6 into cavity 5 covered with nold release film11.
Further, inloader 9 can set substrate 8 nounted with electronic part 7 on
substrate ngqpprtlon 4. Mold.assenbly | is closed by the nold cl anping
mechanismw th the prescribed pressure. Cavity 5 is heated by the heating
mechani sm Resi rIanacﬂ@&uaMwEsmmmpomon Bavnnyoger pritdortheref. i$topgbttons t hat

el ectronic part 7 ed in resin materi.al 15 6. The prescri bed
o cssure | Sappmeatet Br SBEPRE falis ? b oTern AT o0 SRS G 2 6 ¢ he

appar at us act 12
cor Toapond i 'tk UL Al €S e Pt D P el e o
descriped ~Subbtrate dfiesceplecedton subgsate fectiving posm@n% thyeele@sonidygarieghani sm

feeding granular resin 6 to nold assembly 1. 20 (As to Structure of Plate
for Resin Ah@éﬁ@ﬁﬂ@&@?”éfﬁ) As shown in Figs. 1 to 3, plate 21 for resin

52 capable of adbSi P PaLHY EiuBauh B5HePo R fERBAR AR RS R0

accommodat i g ﬁ%@&nZ@Fi‘g@l Fg)@}%ﬂ' nqh@%:oldin?@irfd@@%fﬁiwermd EfioR4 ah$
provi ded around openi ng , Resin accommpdation space 22 is a 25 concavity

cor r espondi the surface af/cavyty55 ar@@lmnda\mth owildrefeaefin bl r @imdacﬁbmfo@tht i on
space_ 22 has a sheet shape a wh a conf or to the
b e18] o TES A SO RRYID: e e, B RS IE)- o TG TGAIELS 60
prescri bed &m%bﬁiaégé ?42)‘6':1 al vl?lﬁxsél&n%nics art 78n fsutf:s?rrateas%ﬂ%ﬁiiﬁﬂﬁt ed in resin

acconmodat i on space ate as s own I n peri pher al
portion 24 and oyel &3genzdy aﬁﬁ:l@ml@y etk btdclarmpitl nfeéhaﬁ’ﬁﬂﬁwfth ktve prdscribed

pressure. Cavity 5 is heated by the heating mechanism. Resin material 6 melts in
cavity 5. Therefore, it follows that electronic part 7 is dipped in melting resin material

15 6. The prescribed pressure is applied to resin material 6 in cavity 5. According to the
apparatus of this Example, electronic part 7 is sealed in a resin compact 12
corresponding to the shape of cavity 5. Plate 21 for resin accommodation described
with reference to Figs. 1 to 3 is employed as the mechanism feeding granular resin 6 to
mold assembly 1.

20 (As to Structure of Plate for Resin Accommodation)

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

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

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

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

each ot her firfQtcs@olted in Thén YQOHMBdatIBE spaze 20 0P Ylatke Lo siRRvAhiFehabl e to
and detachable fromthe on-off valve. First, the on-off valve is opened, so

that the evideoaeripheraiguitacn 2dandopesmg.23 arheovered with snoldretdabe fiindi schar ged

outward frqmuresin accommdation space_22 t he .15_vaguum punp through the
Pacuam pat HAER SRR SResoTOOR T L 7o TEleI0peuEE 24 AL BHaNEpIREn

resin acco ' : j 10 36 fi vacuum
Consequont |5 h AP BRRARrEkr il fhail § oBIRIAH 5 RRARAN. 12 TS,
plate 25 fed wi(iAl t¢ 8guctuteSoffBfabistion Meshaaikiei Plaky vacuum t ube may be
‘detached fromthe on-off valve of plat 25. I n the present invention, plate
25 fed with the Although pat shewar aeevageaiioponechanigra is rpvided er plate 31nt olhehe space

bet ween upper section 3 as descri bed later,
Ehrodng

. ”?'d REC ot ”g's'c WeLs 0L AWREEEL ottt

as under stoec‘)’ac%a_l8Wf: “‘zfé?% ya! %a?rédeOLhu%_ I&E?ipgﬁ_%?e?s'gre _
provi ded 0mcBehnBARICAlspRRI 1Y @bked AithAhéldi rleadeiiin 12C TREBRARAH EMAREM22 | S
forcibly discharged fromthe suction holes by the evacuation nmechani sm
Mol d r el easiecliddsm vhtuumaputbp os thedike parbend off ovalye iprgphdadain thebodyoorf 4te 24 t hat

opening 23 of plate 21 is covered with nold releasg film1]l. Covering of
pl at elg 21 VAR ReRHn paiheuchasd Yachum thke mpling FP@%#MW wil %lswwfn evacuat i on

t hr ough SUg%dgﬁil“%rntﬁ?liﬁéccﬁ?ﬁkﬁrﬂgité'%tﬂ%a&f)o{h%ﬁ :f(‘ril!rg&tﬁﬁ@fé‘mq% R/Qéhua‘g@g? i22 In plate

21 and eva rom suction holes pass ough perip portion 24

and reachi ngrotided rodbeckittaghably foamd detatHabléfoRMAE babifoalven resi n acconmodat i on
space 22 of plate 21 or through the suction holes passing through
peri pheral portilgrst.2he arrofirvalyens erpnet sortbatdhe gvasugtioageechamsm is used.

Then, air is forcibly discharged outward from resin accommodation space 22 by the

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

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

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

25 24 that opening 23 of plate 21 is covered with mold release film 11. Covering of plate
21 with mold release film 11 may be implemented by both of evacuation through suction
holes extending up to resin accommodation space 22 in plate 21 and evacuation from

suction holes passing through peripheral portion 24 and reaching the molding surface.
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may be continuously executed until- reversed plate 25 fed with the resin is
inserted into the space between upper nold section 2 and |ower nold section
3 as described later. 5 (As to Structure of Feeding Mechanismfor Resin
Material) In order to feed prescribed anount of granular resin 6 to plate
21, a feeding nechanism 31 is enployed, as shown i-n Fig. 1. Feeding
mechani sm 31 can neasure granular resin 6. Further, feeding nmechani sm 31
can feed granular resin 6 to resin acconmmopdati on space 22 of plate 21 with

a uniformthickness, i.e., by a constant 10 anount of resin per unit area.
Feedi ng mechani sm 31 i ncludes a receiving nechanism 3la capabl e of
receiving the graulak,afiss iHredh dednfiddalioh ¥pdPe 23 piR 3] B ltfe OF
delivering the granu?%alresrll ﬁ. R%CGI Vi nagl ne%%gn?sm'p%@aa #nrc udes aen

i ntroduct i osctigchwes mesigPthraughqatipheng popti@s?4 andedachingthe nafldigg surfdcar resin 6
to resin acconnmodation space 22 of plate 21 and 15 a feeder neasuring
mechani sm (M4l eaatinyously exaeuser Wil reyerssd plasedd Eadovith thefresyt infeded PExi n 6

i d d 21. As i Fig. 1, i i i 32
el uddes o BOpsR PBeE iopd dncl S4od B ably Rl oy N A A B P T eoer a5
i ntrodgici ng t he AgrgSuuaturd & Rding MecRhbR RN Mateyiar at i ng and noving the

‘'same. Delivery mechanism 3 |Ib includes a plate receiving portion (not
shown), a 20 vi binatrderio deedfpoesaribedregnavet bigiaswar resin 6stogphaty 2 hradfeedipg at e

measuri ng mechani s (Ioaq cell) 36. Plate ﬁ; &s | aced qg the plate
receiving pOFYRERT “THREYP BY"_aif?% R 1P §18rilz i §° %Eﬁghﬁngsm b FOIRESUSr anul ar
resin 6 in %rﬁﬁdltgr éﬁﬁ%mgﬁﬁér%ecﬂﬁgﬁ&% t’&@rf@éd nBhAfeSin 624 reshinys.
granular resin 6 is moved 1n"a ditection X and a drrection Y. nsequently,
t he thi cknegsomogdatiohidpace 2261 platb 21 svithna hdformhaiidkness,li@siby axoasamodat i on

space 22. 25 Consequently, prescribed anpunt of granular resin per unit area
is folfred. #moust REresingsr bRt arghankfedingmaeshanien 34 inqludes @ qeceiving meehamsaisur i ng

hani 3 .anul in.6 t i nt d j,nt | ate 21.
Granul ar 1 oSlar B BB e B Bt b OG RELERRG A BB coger
-12 neasuri §dvBRE @B PR Ar&dfn. r €cei vi ng mechanism 3 la and a neasuring step

with plate neasuring nmechanism 36 of receiving nechanism3 |b for the resin
mat eri al . Receiving mechanism 31a includes an introduction mechanism 32 introducing

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

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

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

20 vibration uniformizing mechanism (not shown) and a plate measuring mechanism (load
cell) 36. Plate 21 is placed on the plate receiving portion. The vibration uniformizing
mechanism vibrates granular resin 6 in resin accommodation space 22 by vibrating plate
21. Thus, granular resin 6 i1s moved in a direction X and a direction Y. Consequently,
the thickness of granular resin 6 is uniformized in resin accommodation space 22.

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

Granular resin 6 may be measured by both of a measuring step with feeder
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Alternatively, only one of these neasuring steps may be carried out. Wen
granular resin 6 is introduced into resin acconmobdati on space 22 of plate 5
21 fromlinear vibration feeder 35, plate 21 maybe noved by the plate
receiving mechanism If irregularities remain in granular resin 6 in resin
accomodati on space 22 of plate 21, the thickness of granular resin 6 can
be uniform zed by applying a vibration action to plate 21 or by flattening
the irregularities of granular resin 6 with a squeegee. 10 (Method of
Conpression Ml ding for Electronic Part) The nmethod of conpression nol ding
for an electronic part according to the present invention is now detailedly
described Whiuri@f BE@RRISMBI JficelimWhéanish 1hhad ARAdaadingf stP0mK gkl on

nol ding for an electronic part according to the present “invention, feeding
mechani sm 3fedsinng methapsm@dafutaivingssechadismit b foethemesibmatedelmodat i on space
22 of plate, 21 fromlinear yibration, feeder 35 while vibrating the sane
little by |fgrmaive SOuH G of thess rgeasyringrHeRs MEvReiFadehRhani sm 31 noves

granular resin \@héx{‘%ﬁaﬁwﬂhﬁreﬁﬁ%qm&%ﬂﬂ&ﬂnt%%ﬁﬁ a@gorﬁrﬂ%aﬁgnggirc%%io‘??laé or the

direction Y while continuously vibrating the sane. anular resin 6

is forped i frbd liaedrsitration fagded 85, slite 2aShay teehowtdi By the plate reeddaguent |y, the
‘t hi ckness of q%_krga.nul ar resin 6 is 20 uniformzed. Ganular resin 6 is
measur ed byme@@np@specti ve ones of feeder neasuring nechanism 33 and pl ate

[ hanj 36 . he. s. i d d . . i
Space 22° Ther of brtcesarie e Bt Bt TBR Bk B Corb@Soden AR ' 700 mec

in resin acqoRTORL ARk REPEEramlar FBEN6 ARbE uhifdrRRRa b‘fyiabﬁlgil% avibrtfi@red on
plate 21 fed with granular resin 6 to 25 close opening 23, as shown in Fig.
2. Ther eaf t stionits phate Xloordiylagtening thearrggulamtidswe igdanuiar ogsined sphesqaeegend

peripheral portiogn 24 and resin accon ation space 22 through the suction
hol es 1§f pl ate 2(%155604 Pnfég‘ém&r@ﬂ%‘iq Mﬁ?‘{gﬁ’éh%"ﬁﬁm@ﬁé@quent ly, the degree of
vacuum of the s e | i j i : prescri bed
vaiuer < 15 thocieklel SELSuAERNITRAR A, APAESIR bt REhrddk 160 P UEE
nol d rel easgrefdnt vdrkionqseew defilelly Hastbebwithedfershidtonks diakeigal portion 24.

Therefore, plate 21 covered with nold
In the method of compression molding for an electronic part according to the
present invention, feeding mechanism 31 first drops granular resin 6 into resin
15 accommodation space 22 of plate 21 from linear vibration feeder 35 while vibrating the
same little by little, as shown in Fig. 1. 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 1s measured by the respective ones of feeder measuring
mechanism 33 and plate measuring mechanism 36 in the state introduced into resin
accommodation space 22. Therefore, prescribed amount of granular resin 6 is flatly
formed in resin accommodation space 22.
Then, mold release film 11 is placed on plate 21 fed with granular resin 6 to
25 close opening 23, as shown in Fig. 2. Thereafter air 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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release film 11l and provided with resin material 6 introduced therein, i.e.,
plate 25 fed wth the resin is fornmed. Mvenent of resin material 6 is
suppressed by nold release 5 film1l1l in plate 25. Then, plate 25 fed with
the resin is reversed, as shown in Fig. 3. Thereafter stop portion 9a of

i nl oader 9 stops reversed plate 25. At this tine, substrate 8 nounted with
el ectronic part 7 is placed on substrate receiving portion 9b of inloader 9
in the state where electronic part 7 is directed downward. 10 Then, upper
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 tineg,

i nloader 9 5 AinBP8s CoveRedRith bﬁﬂei’egg’é’ﬁlnpm\[ e tald H-;rlézaQ@ﬁhn EF@éﬁmEs‘at e 8

is set on substrate~sét portion 4 of upper section 2 in the state

wher e el ectihpnileseRanfact/witls petipherd portiofl @anwaherefofb@itate RIl @beerédbwithmisid i nt o
contact with the nol ding surface of |ower nold 15 section 3 to cover opening
10 of cavi tglease fim klnangd provided wish eesinanatggd & intraguced thegeind e..iphate 28 fess e

com et L L 95y RS PSSP B0 1

nol d rgl easgim fiplatd 25 s adsorbed to the nol ding surface of |ower nold
'section 3. Thus, the outer peripheral portion of nold release film1ll is
hel d by the nol diimy, platefZicied wfith|tbewssinie reyesed, e showmindFignd pBrerqalter al

ortion 24. At this ti openi ng 10 of ,cavi 5 and openi.n 3 of plate 21
D posi 11 otaRIPPHoD Gt HIRACET D SoPY EHEREA PR Lo ot Tk e, W AT { vol ve i &
so opened t . i o_%grmg i
changes fro%egﬁggﬁlﬁgtgpkg?@g p%‘?i’é@ﬁ@‘géas at egﬁr%tggec\émﬁjr%réﬁa%9ﬂkﬁa§ %rlzf tinme,

ai r around naWestatebiidreelsdttanic gari B isfdieeiddIdpwainaehar ged outward through the
suction 25 holes extending up to the respective ones of the surface of
cavi t y05 and t heThasi uppeg modd;pactior 2@nd jawgs maole sertion dtaro apeiel and mlpadend| d

22 o IR Rl SRR e O, RS RBRET 1 "
shown i n Fi grrangedon bhpoSitibh BBovedaPiff §.1 Ourier Rbdrated @aRoh bilRrdid ser 14
correspondi ng to opening 10 of cavity 5 noves into cavity 5.. Therefore, the
surface of porion#yfBppe mad eeatidn Riin bherapatd wheteedeatrohic partl/lis dimactethi s st at e,
granular eag)\gnvgsarfd?l ll'ﬁer{, r;])ia?e 25 comes into contact with the molding surface of lower mold
15 section 3 to cover opening 10 of cavity 5. At this time, mold release film 11 comes
into close contact with the molding surface of lower mold section 3 to close opening 10
of cavity 5 in the state covering plate 21.  The outer peripheral portion of mold release
film 11 is adsorbed to the molding surface of lower mold section 3. Thus, the outer
peripheral portion of mold release film 11 is held by the molding surface of lower mold
20 section 3 and peripheral portion 24. At this time, opening 10 of cavity 5 and opening
23 of plate 21 are positioned in substantially identical planes.
Then, the on-off valve is so opened that the state of resin accommodation space
22 of plate 25 changes from an atmospheric pressure state to a vacuum state. At this
time, air around lower mold section 3 is forcibly discharged outward through the suction
25 holes extending up to the respective ones of the surface of cavity 5 and the molding
surface of lower mold section 3 in lower mold section 3. Therefore, mold release film

11 comes into close contact with the molding surface of lower mold section 3 and the

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

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

t he sheet shape having the uniformthickness in resin acconmobdati on space
22. Therefore, all of prescribed anount of granular resin 6 can be fed from
resin accommodation space 22 to cavity 5. Then, inloader 9 is unloaded from
nol d assenbly 1. Thereafter nold assenbly 10 1 is closed with.the
prescribed pressure, as shown in Fig, 6. Thus, the prescribed pressure is
applied to t ct oyt ed on
substrate 8&?@es ?%E%Jb%g&ﬂ@eq%g %ﬁvﬁgsrlgg\?eﬁq?tg%g\g? §y %mérfﬁbegﬂ{eesﬁg%t ronic
part 7 is seaited is savetedrvash moldonipasetfilih?l Icofin dspsiaw] ggnlar tehia cstabipiatcof cavity
5. Wile a therrmsettlng resin materjal is enployed in the nethod of

conpr essi oncavity 5ab the layer pasition f&%&sm&ﬂcemmﬁﬁtl%@a%%g 18 UPRE{RPSIHON.5

ther mop! ast Lis 95 o TALR! QhnTon BBIGSTRAQUAH, [ 1oy OBENAG 1 manufact ur i ng

an electronic part accord resent |nve Ion. e the granul ar
resin gs enpl Oyemﬂréshﬁacaamgdamfn SPECEPIESEp18 2108 fbsiebriel abo R ta®ites g ONi €
‘part according to Exanple, other various shapes such as those of powdery 20
resi n havi nghownon &g 5 gedulpwanesmél 1ehsid zretImSl;ceﬂsbanemawngrthqwuﬂbeméhicms n may
be enployed, In the afo errentio F@F{% wd@smli efied in an

at nospher e BTHBAHO EPBIRAFE 22nd gepﬁapf rea? GPOURRS BEUWHpI oyed i n
place of the Gragilare Eéh@esx@cc%ﬁ%dﬁ% 1999qa%£ 2§ s5' on ol ding for an

el ectronic part accor I con- resin material or an
epoxy- based resi mhemmmdawmyﬂdzde&ﬁomnmbmaeshmtﬂpt eiibefﬁdf&r mold adsembiet hod of

conpressi on nol ding for an el ectronic part accordi ng to Exanple, further,
vari odd resi r#sﬁﬁf’ceéﬁlﬁ‘l@e BiFseTIbgd PEesPWIe; 3 shawein Hig. fav g therﬁﬁ%ﬂh?%ncy a

resin mat erg%tssu'i’é‘ aBﬁléci%et&tﬂer AR R Cavily S ar)bﬂtﬁ]e }1%15' & &?orﬁé bé”H 7 Bt ge'd%nng a

phosphor escen uorescént "Ima one

the method edbs&RiIRIiSaHPeNinThE Hieligg frélin Mca@ltest I PhbC elléétrrémélﬁ&r@ﬁdé aglelo
Exanpl e, the step of neasuring the resin material may be carried out while
f eedi ng t hewith resin compact 12 corresponding to the shape of cavity 5.

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

phosphorescent material or a fluorescent material may be employed.
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resin material into plate 21 or before feeding the resin material into plate
21. As prior art simlar to the prior art described in the above section of
the 5 background art, a nmethod of conpression-nolding, i.e., resin-sealing
an electronic part 1103 nounted on a substrate 1102 with granul ar resin
1104 by enpl oying a conpression nol ding apparatus 1101 for an el ectronic
part is enployed, as shown in Fig. 22. This nmethod is carried out as
follows: First, conpression nolding apparatus 1101 for an electronic part is
prepared. 10 A nold assenbly is | oaded on conpression nol di ng appar at us
1101. The nold assenbly has an upper nold section 1105 and a | ower nold
section 1106. Lqwetke fethed of&shpreiiohki®iding BF Sy éle@ebnd pdrt £V t%107 Then,
granular resin 1104 is fed into cavity 107. Thereafter granu resin 1104
mel ts by hertample, thetstep, ofuma@mnngjhdr@@dmmnallmwmmetmmmmf@dmgdh@ on 1106

are cl osed._ Thus 5 el ectronic t 110 di ng granul ar
resin 1104.T#t “’tafﬁr’éll fwateglﬁé’ggo?‘h eding eerre“ff@%g'@gﬁ’é? Pg‘fﬁ# Ihg the bottom
surface of cavitys Q7% ARRldres tWﬁ%ﬁ‘dﬁedésenbegrlﬁ‘fHéla%BVé?e%th% g in cavity

1107. Thus, a reS| conpact corresponding to the shape cavity 1107 is
forneds Furtiaokegrousd m;tarmethcd phedmpréRdn-soklingape yiedinesdaling anfetectresicipartconpact .
20 As shown in Fig. granular resin 1104 is fed into cavity 1107. At this

time, a H@ﬁn@ow&dmﬂ %Wﬁth:feél@%wéhﬂw&% resme b4y o9eleaPs 8m 1109 i ncl udes

a through- hol e 1110 receiyvin terjal from r._openi ng and
S shutter (OPePBmdBRE sip b i G5 <R e Parnt TG B Re e Rl o
1109 is insertemhid MétBod tstarriddane adaflwean upper nol d section 1105 and | ower
nol d section 1106, shutter 1111 25 is pulled. Thus, a |ower opening of

t hrough- hol e 111Brst,soopeeseidn nihding dpragatug i Hhlufoarn eleetsonic pa0K pfraiar@ by the

R Tl L el T S
convent ek RURA BuFRTROESSIRG, Kl o ARG NEC Pl
t o granul arsecti@si 10614 proviied tvtighr &vﬁ}ﬂ(ﬂl(ﬂ]er'ﬂ&fﬂ gandaihesied 04)1stfét91ntmtai/ltylg
surface of I110()V¥(.ar Trﬁgrlegftgreg?;riu?ar} resin 1104 melts by heating.
Then, upper mold section 1105 and lower mold section 1106 are closed. Thus,
15 electronic part 1103 is dipped in melting granular resin 1104, At this time, a pressing
member 1108 constituting the bottom surface of cavity 1107 applies pressure to
granular resin 1104 in cavity 1107. Thus, a resin compact corresponding to the shape
of cavity 1107 is formed. Further, electronic part 1103 is encapsulated in the resin
compact.
20 As shown in Fig. 22, granular resin 1104 is fed into cavity 1107. At this time, a
feeding meéhaMsm 1109 is employed. Feeding mechanism 1109 includes a through-
hole 1110 receiving the resin material from an upper opening and a shutter 1111
provided on a lower portion thereof. When feeding mechanism 1109 is inserted into
the space between upper mold section 1105 and lower mold section 1106, shutter 1111
25 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 1s fed to cavity 1107.

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

nold rel ea i I I ! : I The
f eedi ng nec 5%4"%%‘§§E§%ﬁ%ﬁftﬂg| ieﬂé)lgga n? F‘Iﬁn@JI@?r@’ o&%ﬁ%@gﬁ%?@%@%} rel ease
filmtake- rgfin 004 @attertans theraalibesdheo t6 tHeaheldingatrfideodher meldeagnfi I mi's

fed to the space between up&gr_nnld section 1105 and | ower nold section
1106. Thus, 10Aavhen ismnklgr sesinf HO& iofed imo |caviesy 1 1l d Thereforenfoneigismatier t he

f f ' A h I I filn : ,
ar ani ar r SRSt G FOYRLERol ol 8 bRy Bore R e b LS
film gHowevans g8 &vwHr afold Ssekibn 116¥arediiae@s to the nold rel ease fil mcovering

the nolding surface of Iower nold section 1106. Therefore, foreign matter
1112 such as a TDerefori cleaning idnequaad fdryremdineg dse fooeignimstteraadberinp@. the

Therefore, the productivyity of the products canpot be inproved, simlarly to
‘the case wHBP m&éw%eqed Furdieroen 1o epignCeeRHYEe 9mﬁg@&r§ﬁ%ertaghw to
conventi on el j t r i descri bed
w theref or e SHEBREREA) , ERLGAEBPRRGY woieflach BthL SR S prpalds 8000 g
25 of throudpteriveited 1 1hGhthe vagres) eeoduttivisy ofxe braduc@camot de impoved 11104 may

adhere to the inner peripheral surface of through-hole 1110 of feeding
nmechat® sm 1arder tatelye ghiaatgblam, emplayment ofthe follovingmgldrglepse filmig yxamined:

Conseauentl . OBy SRS RE A% 774 RO TGl A ReoRE Ak TP,
-17 the cavfebying AeBhisREnas ARAAY elleasGRR HEliVAGY et 1 £RBMERIh R T tHIQIPr essi on
nol di ng apparatus for an el ectronic
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 pulled that the lower opening
25 of through-hole 1110 is opened. Thus, part of granular resin 1104 may adhere to the
inner peripheral surface of through-hole 1110 of feeding mechanism 1109 when granular

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

cavity 107 may be insufficient. Therefore, reliability of the amount of the resin fed into
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part described with reference to Fig. 22, further, granular resin 1104 falls
up to cavity 1107 fromthrough-hole 1110. At this tinme, granular resin 1104
scatters due to 5 collision with the surface of cavity 1107, and hence the
same is not formed in a uniform thickness in cavity 1107. For exanpl e,
granular resin 1104 is easily formed in a shape such as a convex shape or
an angul ar shape having a nonuniformthickness. In this case, granular
resin 1104 is not uniformy heated in cavity 1107. Therefore, such a defect
easily arises that part separated from another part remains in the resin
conpact. 10 The aforenentioned problem arises also in a case where anot her
resin mat erhakayit§ UakhofBe PAWEGEY resin, powdered resin or liquid resin is
enpl oyed in place of the 'granular resin. The invention disclosed in

Exanpl es 2 and 3Adesling foate baiventidmakcdrepmressoompokieg apparatrsder art degdwinice t he

probl em of the copventional apparatus and nethod described with 15

ref erence tRITRIEECrIDSY With aternee g’aglécp’(f\“mﬁqﬁi grapplgieissin g O gﬂf‘épé? faeWent |y

i mprove pr i Vi } ts. -her: j Qf kSvention is to

i nprove re?ﬂggitﬁ:oﬁ @%‘%Yh }%ée)plgr%burllxttﬁgg{lplgsﬁﬁ%lgﬁefﬁt%bgS(zag!\?fgtosgt till another

obj ect5of tdvllision wienthe @arfics of Gavigeld 07 G&ririenad the@ame id itk forirlee i€ @vhiformM th a

‘uni form thickness. Exanple 2 20 A nethod of conpression nolding for an

el ectroni ¢ thgknesamcaanitly hiP% o Fox axgsnple, Braruhar rasn & perais gauky fermaddy eghamser ef or

are now descrjbed with reference to ﬁhe dr awi ngs. .éAs t Stru&t re of Mld
‘Assenbl y f PSR PUVEX ShEPRAT &R ﬁ‘bgultl%rs eV mg A TOnupiL rfr)thlfé)(f]%sf‘, npr essi on
ol di ng_apRatalahub i NRUS! AGNEOIS ekiefth LAitp1967 ASThefchorARRAAL uS 1001
") for an electronic part is described with refefence to Figs. 14 to 20.

Appar at us 1defect easd} adses tlzat poit deprsatedriybyn, anather pho aeteainsd @ 1Be mwsid campact! oader

(not sémvvn). Inl,gbader 1013 feeds, a substrate 1005 nounted with an ,ei ectronic
part 14004 bef or EneAdPI@MSBHQNGH PEOYIER ATISSHASENR AIcasegvhene 2RRihE TeR BRIl The

assenbly.  THET Roroddlisshy forild ARl eckils: ARSI ALRELENE (s
posi tion isghhngdesind a nmovabl e | ower nmold section
The invention disclosed in Examples 2 and 3 described below has been proposed
in order to solve the problem of the conventional apparatus and method described with
15 reference to Fig. 22, and one object of this invention is to efficiently improve
productivity of products. Another object of this invention is to improve reliability of
the amount of resin fed into a cavity. Still another object of this invention is to feed
granular resin into the cavity with a uniform thickness.
Example 2
20 A method of compression molding for an electronic part according to Example 2
and an apparatus emplovyed 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 1s 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 unioader unloads
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1003 opposed to upper nold section 1002. The nold assenbly further includes
a nmechanism(not shown) for heating the resin and anot her nechani sm (not
shown) for 5 clanping upper nold section 1002 and | ower nold section 1003
with prescribed pressure. The nol ding surface of upper nold section 1002

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

referred t Qhéis%b's’trﬁé aR&! tﬁgnia;rdﬁgeﬁoé%gmoﬁ z?s.@éiﬁlﬂ{r B Iﬂoﬂi%&nﬁﬁy Atugeanpl e of

the resin material is fed to cavity 1008 of [|ower nold secti'on 1003. Upper
nmol d sect i an upp@nalddedtond O0Prethdsespustticons fiké@Baralraemovdbledbwsenhohiysettien nol d

cl anpi ng nechanlsn1mnth prescri bed ressure Thus, electronic part 1004 is
di pped in t1983 pargsad Fﬁat‘l%ﬂefﬁlo Grsctpm 062 cﬂ\?@@ldfwg’bb’f“ﬁbﬁtmﬂ 1e5@ anul ar

restn 1010 hanffik B o gy TEFHARLS MNEGH NIl SHE maBh s BR51AANP. The

molten resinin C reSS|n rescri bed

resin pres Sﬂl&fnﬁm@upﬁéﬁﬂ@ﬁﬂse@ﬁod M(Ji inﬂm@weﬁhﬂlﬂ'SEMloneﬂO@gt\xﬁthrbr@scﬂBéd 1004 is
sealed in a resin conpact 1011 20 corresponding to the shape of cavity 1008.

I n other waresuret he el ectronic part is conpression-nolded. Although not

shown, a l|arge er, ,.of ctian hol es.comu ti with the i ng
surface of | O%I%W(Hdlgéélt‘r? o%ﬁﬁ%ﬂr dﬁ?%logﬂpﬁg ”gf" SF?/tefﬁtO%’rg

provi ded 01'@)0!5°“’§ubs£?§1ed10@§9§ 4e0Bn {fateARt ?é/ﬁSqu(')@fﬁ eﬁﬁ&@%ﬂiel%‘al jcas a
vacuum punp 25 forcibly discharges air ou fromthese suction holes.
Thus, a nnlpirtrlé)lOéasﬁre‘ctddrdoWkﬂvJazd ddsmvdrbealdisedten 1083 adhdede davity 10008 nol di ng
surface of |ower nold section 1003 and the surface of cavity 1008. I|nl oader

1013 Han f deayity 1898 hagan upoasdly girediesppeging K. pérrp?rabprfee%ﬂuw the .19
0 9 PSP eIT o AR  EOR B ARy PRBABRE {10 i
feedi ng of igpdiertddrbas hQP&ssing member 1009.

Granular resin 1010 as an example of the resin material is fed to cavity 1008 of
lower mold section 1003. Upper mold section 1002 and lower mold section 1003 are

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

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

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

25 forcibly discharges air outward from these suction holes. Thus, a 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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substrate set portion 1006 by inloader 1013 may be simultaneously perforned,
or separately perforned. An outl oader (not shown) can unl oad resin conpact
1011 in 5 cavity 1008 and substrate 1005 fromthe space between upper nold
section 1002 and |ower nold section 1003. Lower nold section 1003 includes
a frame 1021 for holding the nold release filmdescribed |ater and a noving
mechani sm 1014 vertically noving franme 1021. Mbvi ng nmechani sm 1014 i ncl udes
a rod 1015 on whose forward end a stopper 1023 is 10 nountable and an air
cylinder (driving nechanism 1016 vertically nmoving rod 1015. (As to Mld
Rel ease Fil mand Franme for Holding Mold Rel ease Film Frame 1021 hol di ng

mol d rel eaggedidd prestfibed Aot \f SRa6IR RSH W10t REGHEINR. The Feingtbr AS shown

in Fig. 8 frame 1021 has a through-hole on the inside thereof, "and 15
i ncl udes argramperesn Hh® tpaatityol08®R inlaaderd 043 kudvéwe féedamgeofisabdtiate 1AG2db

opposed to upper frane partion 1021 a. Mold release film 1012 is held by
upper fr amsUpBrats shpaiond 09p By IdRader 14 13may brositpligneonsy perforned, okl d r el ease

film1012 i i i . ' : |
i1 m 01z (Sfelycbihob PRGBSt Sbvnd bl reinR Ol oT b ) €\ o'
rel eas® fildaitP1608namyd sabstie 00t dlefsE@dSE tfeit‘lvsanh?i t Meldf Jedtidh 16822%nd

‘Filmholding frame 1022 is nounted with stopper 23 stopping the peripheral
edge port ilowet meldsetticrul00Ber , st opper 1023 is fornmed to be attachable to

and detachable fromth res j V nes . of i_ng, ;rechani 017 (forward
‘ond of a rod TotgmesmisgaRs oL aime RaaT I RILTERE ISR f or v d
end of rod @4QlfkcMed iR%eId TR iRLHEHRRIsmIA3 veMtally ABPRAEHaHR 15091 i s used,
stopper 1023 is transferred fromnoving nechanism 1017 of inloader 1013 to
nmovi ng nechdovisgnikGiahisaf 10ledvwecludssladod 61 5 on whoROfcH@aR. endlaussoppet O@F3ers 1023

and filmholding frame 1022 nove downward_ along rod. 1015..
10 mountable and an air cylinder (driving mechanism) 1016 vertically moving rod 1015.

(As to Mold Release Film and Frame for Holding Mold Release Film)

Frame 1021 holding mold release film 1012 is now described with reference to
Fig. 8.
As shown in Fig. 8, frame 1021 has a through-hole on the inside thereof, and
15 includes an upper frame portion 1021a and a lower frame portion 1021b opposed to
upper frame portion 1021a.
Mold release film 1012 is held by upper frame portion 1021a and lower frame
portion 1021.  Thus, mold release film 1012 is pulled with prescribed force. Frame
1021 holding mold 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 mecﬁanism 1014 (forward end of rod 1015) of lower mold section
1003.
When apparatus 1001 is used, stopper 1023 is transferred from moving

mechanism 1017 of inloader 1013 to moving mechanism 1014 of lower mold section
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Mol d release film1012 is prepared by cutting a filmdraw out froma film
inthe formof aroll into a prescribed size. M d release film1012 is cut
into the mnimum 5 necessary size corresponding to the size of the nolding
surface of lower nold section 1003 having cavity 1008. The size of nold

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

met fod of COEB! 2RO RoBBL0RY ah@FinARoRIBAHRN $22Rfble ARGRIA) Bon Rog Exarpl e
2, therefore, the si’zg %r tEe rmrl(ﬁ@rcéle sein?sin}m neceessary or Is1 n% e resin
nol di ng carolbe reduced as conpared with such a roll feeding systemthat a
nold release filmis delivered froma delivery roller to a nold assenbly

and taken up by MoldgrleasgdilmdiOl 2 s preparagh by cufag p il drawn oydem pilg g1tde t he

nold rel easg filmpresent be n_t | hvery, roll.er and .the.nold assenbly
and the ot G e BXILARTY hreSPEE e, FRIE ISR Mnh P23 cu B MR % ake- U
rol | er sneceggadsiryisitelcBfedpdhling €6 tHeliire Df $heMbIAREONE A6 RESRAbM seditr ef or e,
the consunption of the nold release filmcan be reduced. (As to Plate for

Resi n Accontifddviog caiy P08t eThoSze ¢f mald)releesedilmgl 0J 2 awhiclmay bsiasizedar0 i nt o
cavity 1008 is now descriped wth refefence to Fig. Pl af e ;1031 i ncl udes
a resin accmRiEIEYco¥erEgd %mpldgggegglgacelgélgweﬁ §9ﬁ§orbf(g§€ fsi%%@‘de‘gl’?ount of
granul ar resi& 0 FR i AR I 2 has an
openi ng 103‘2@%%%?’% %fgtg?%%gs a 3’@?‘?"&}?@’9‘6@%& on 5‘3&‘2%05% ggﬁcﬁlg%gS openi ng
1033. Pr escfrihefotiGRu021t0f Thesdfore aghe k28 ioff mblilfkldase filid 10IQUS Slightiilapgdresi n

accommodat i on space 1032 of plate 1031 by a feeding nmechani sm 1041 descri bed
| ater 10 as ®hoihe size ofithe moldingrsurfadesnt lowei moldoedtianaldO03. uni f orm t hi ckness in

plate 1031. -21 t her,, .gr.anul ar .resin,.1010 has shape retent.ion at room
tenperature in r@pﬁmeg?gg’&%ﬂgfels%?f‘ glﬁgddlég %6%5?1%%0’?@%” £HETURE Fr m
thickness. EpaiberhiRifs thO5i2a8f RE 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.

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

(As to Plate for Resin Accommodation)

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 1s accommodated. Resin accommodation
space 1032 has an opening 1033. Plate 1031 has a peripheral portion 1034 enclosing

25 opening 1033.

Prescribed amount of granular resin 1010 is introduced into resin
accommodation space 1032 of plate 1031 by a feeding mechanism 1041 described later,

as shown in Fig. 9. Granular resin 1010 has a uniform thickness in plate 1031.
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resin 1010 has a sheet shape. However, granular resin 1010 is an aggregate
of a large nunber of granules not welded to each other. Therefore,
communi cation holes are 5 forned between the granules. In other words,
granul ar resin 1010 is spongy. Resin accommodation space 1032 is a recess .
corresponding to cavity 1008. Therefore, prescribed anount of granular
resin 1010 is fed fromresin acconmopdati on space 1032 to cavity 1008 while
mai ntai ning the state having the uniformthickness, as described later. 10
When plate 1031 is reversed, granular resin 1010 having the uniform
thickness in plate 1031 falls fromthe position of the nolding surface of
| ower nold i i 1 face of cavity
1005, a5, ddSor Sinial S5t 210 fut HEpORTLIOR N Ko RO R TG S Fed 1 -t he
stat e mai ntaacdmmeddtion spaviefl082Ntb hbvdthe aipiforhbthicknedse, In gthanwbals, grasalar 1010 is
nolten at a uniformspeed fromthe | ower surface toward the 15 upper surface
in cavity Tesrs!Ql) haggshes ghapet hHeweues e stamelepregingfd P iy an aggregate0af Iaege a
concave shape.in cavi 1008, , Further . airand.noi sture.contained in
nd vt dusl THPRR R ot Tt ot TBREIR TEGRE PoRREe  rom t he
| over sur f ge8neli tdewded th@?ra%l@@r Iﬁ‘é’iﬁeﬁ%r&d,%ﬁ)nﬁ%u r&irATHbas sgaagh N RE&LP t hrough
c g

't he communi cation hol es onmuni cati on paths etween 20 the granul es

consti t ut i rgcgnmnddtan spawi 1932 (xl:0recdis epstspoading ¢s cavityd®pdict THdeforeyol ded i n
cavity 1008 can be prevepted from formtj of voids or the |ike. shown
in Fig. 11Preeppeshamopnt ngf@{“&ﬁf e3840kt fleggﬁmrfgmmg@wéﬁaé@%wéa IWAfh mol d
rel ease fil . L:0: [ 1 I i anul ar
Fesi n 1010 PErARCook Wi 5T R IGOMIR BN hE BARRG i e, S ERn ] O

rel ease filjger5 1012 and fil mholding frame 1022 are reversed, and
thereafter noved by nnving _mechani sm 1017 provi ded on inl oader 1013, as
shownl@n Fi g. 12Vhenplatgd®p! 1soeeerseth granalee rasoviér § davipg sheaunifosgn tiueknessier nol d
section 1003 s cavity 1008 d resin agco dati on, space 32 are

o acent T PERCR b SBhG fadtor o Bt mleiie e EEE ST RPR FOTLSRAST LB ki o

13. Furthery tl(i)’é)g&itﬂﬁ oFPREbSHon] SHBLE %P'cé%)it?tl@08,h]a931$scrﬁ§9& thedre! AR%s finkm 1012

and openi ng 1007 of cavity 1008 superposé wi th each
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 naturally 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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ot her substantially on the same position, as shown in Fig. 13. In addition,
nold release film 1012 enters a state held by | ower nold section 1003 and
reversed plate 1031. 5 Thus, resin accommobdati on space 1032 and the space in
cavity 1008 forma closed space. The closed space is partitioned by nold
rel ease film 1012. Thereafter nold release film 1012 is adsorbed to cavity
1008, to have a shape along the shape of <cavity 1008. In other words, nold
rel ease film 1012 noves fromthe position of opening 1003 up to the
position of the surface of cavity 1008. 10 Foll owi ng the novenent of nold
rel ease film 1012, further, granular resin 1010 falls fromresin

accommdat | | A0 TREL ﬁ%r%?%d 'ys ShédY fntp{ 1&08 Fumgls ognﬁgg%ﬁro{rg%r?ed p}% 01is

prevented fromscattering’outward FromTesin 8¢ I"on ‘Space 2 and

cavity 1008103ThgbRfrelesse fnmarotuiz ahd bpding 160V f caviBy mr&lp&pbgeomﬂaemr ing onto
the nolding surface or the |ike due to scattering resulting from an inpact

at the ti nmeothtrembstantialy o thessamgipositiomtas shoren ioFigi hy Sorafidigien.gholdaelessenol d
section 100 nto substra 1005. nse forei such as a
resin resi dif@ fqﬁ SPEhbaE thdg%lowgrn’EPﬁ)sﬁ n‘gh%lﬁe%%ﬁﬁrﬁa%iﬁﬁécle or the

| I ke. @nsequentms &E19‘1l:'€6rhﬁ'ibda)ﬁoﬁfs REeODIE bfid tRAPabEinicHRE fofoflg tO
‘Structure of Evacuation Mechani sm %0 An evacuat 1 on nechani sm br| ngi ng the

mol d r el easéosedtspacel 0Fe closddasphcens phrtitioaed py miokl jekeaseofiimdEdar | Maereatfdrt hough
not shown, an_ evacuati on nechanlsn1forC|bI dlscharg&§g air outward from

‘resin acco rrmlslaneliew fim J0&2 1ErESOTEEd GVl tlﬁ $oP dayed Bnape along thershape pfs

provi ded 1 or Si a C chani sm
i ncl udes a VRXS%SQSEY'L 5T v\'fooé3 g{%éaa&%%mﬁgm bﬁ;@g od%ﬁ]e %Sltlgac?gelOSZ of
plate 1031 bﬁenﬁfgol\o'ogi%g tavtﬂefbosﬁhan@m&fshrfa@é YEcavity@o@®1- of f val ve and the

evacuati on nechani sm conmuni cate with each other through a vacuum path such
as a \Mlcuumt ubeFolTﬁveng)the@lﬁCfvemamwf mald releasaditrad0Y2,fndheregrantlamiesin d0b¥i ded on

evacuat | on Tl Fam e seomergagoumeen i Gekra friGulhE, diiromerdlr o

accomrodat i 9§ oSRBfS eI froh Ve he!diBward from resin accommodation space 1032 and
cavity 1008. Therefore, granular resin 1010 is prevented from adhering onto the
molding surface or the like due to scattering resulting from an impact at the time when

15 the same falls onto the molding surface of lower mold section 1003 or onto substrate

1005. Consequently, foreign matter such as a resin residue is prevented from
remaining on the molding surface or the like. Consequently, productivity of products
can be improved.

(As to Structure of Evacuation Mechanism)

20 An evacuation mechanism bringing the mold release into close contact with the
plate is now described.

Although not shown, an evacuation mechanism forcibly discharging air outward
from resin accommodation space 1032 closed with mold release film 1012 is provided
on plate 1031 for resin accommodation. The evacuation mechanism includes a vacuum

25 pump, for example. Resin accommodation space 1032 of plate 1031 is provided with
an on-off valve. The on-off valve and the evacuation mechanism communicate with
each other through a vacuum path such as a vacuum tube. The on-off valve is

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

cl osed, resin accommobdati on space 1032 is set to a prescribed degree of
vacuum Thus, nmold 5 release film 1012 covers plate 1031 and is fixed. Then,
t he vacuum tube maybe detached fromplate 1031 and the on-off valve. In the
state where opening 1033 of plate 1031 is covered with nold release film
1012, evacuation is performed on resin accomodati on space 1032. Thus, resin
acconmodat i on space 1032 fed with granular resin 1010 is set to the

prescri bed degree 10 of vacuum Consequently, nold release film 1012 cones
into close contact with granular resin 1010 in resin accomodati on space

1032, as shown i\iuFi e ohlorrfbd BUAE 1091 iSHRADY oA BEERG0H HEShpgbeT of

suction hol es nay be provided on peri pheral” portion a met hod
of forci bl yfotlitsig HReiirged alti cutwirdfran psin gdemalodatisar dpacenl (BQIAroagh viwr d t hr ough
the suction holes by the evacuation nmechani sm (i ncluding 15 the vacuum tube
and the on-vceumfmbeanditke empifyplve. Whesnthi oryoff yalvpisthergpfisiicinged.aesn of pl at e
1031 can be closeg with nogg nel§?se fiIn1%Q 2 by adsorbiﬁglnnlﬁ>release
film 1012 GOBROAHIB SRR AIDHT 103 R SR pCrisEree sy ACm + HERePRi8d of

per forging reRYACHAL IQD cBlerk PRl BICAMPHAL OTheRAREVANRR Admb6e et hod of
‘perform ng evacuation through the suction holes provided on peri pheral
portion 103detavhyd BemAdate rips byetithe ion-off ddve.t 0 adsorb nol d rel ease film 1012
to plate 1031. The ste adsorbing nold release film 1012 to plate 1031

f
by perform ng ev@db%’é@%ﬁgh%ﬁ* eRRing: HiS of plate 493 Inis caveredt wih molheslease Blsy t i on
1034 b i l. il d ..nto th
may el&%”%%agp’ﬁ@l%p%‘?ﬁéﬁ% {%A%ﬁhﬂx}oﬁggﬁ ?]%a?:g 1A Vﬁl’ﬁ?,er%%n o lhe

space betweenu section d section 3. If mold

rel ease fil 28c4Rdddse@sh spacd 1062ded vithl gdrldkQasin Y1 (oid s& 1Bt hedpteseRibbd adgred
novenent of granular resin 1010 can be suppressed, the suction holes may

comu#fcat eof wcaumonCynseanantly, moldgeleasedfilmel 1A somenimtrueipssanontast witht he space
oo e R IF 10 RS RrkS Bp aAct S S Sha s IET) 2 oade
granul ar resin 1Q40y oAt S ¥ prALfod SndddWr AESEEbR Rbles may be provided on
peripheral portion 1034, so that a method of forcibly discharging air around peripheral
portion 1034 outward through the suction holes by the evacuation mechanism (including
15 the vacuum tube and the on-off valve) is employed. According to this, opening 1033
of plate 1031 can be closed with mold release film 1012 by adsorbing mold release film
1012 to peripheral portion 1034.  Further, both of the method of performing
evacuation on resin accommodation space 1032 and the method of performing
evacuation through the suction holes provided on peripheral portion 1034 may be
20 employed, in order to adsorb mold release film 1012 to plate 1031. The step of
adsorbing mold release film 1012 to plate 1031 by performing evacuation through the
suction holes of peripheral portion 1034 may be continuously executed until inloader
1013 advances into the space between upper mold section 1002 and lower mold section
1003. If mold release film 1012 can be fixed to plate 1031 by adsorption so that
25 movement of granular resin 1010 can be suppressed, the suction holes may communicate
with only cavity 1008, and may not communicate with the space around peripheral
portion 1034,
(As to Structure of Inloader)
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I nl oader 1013 includes a body 1025 and an attachabl e/ det achabl e base 1026
attachably and detachably provi ded on body 1025, as shown in Figs. 11 to 14.
Body 5 1025 includes a substrate receiving portion 1027 receiving substrate
1005 mounted with electronic part 1004. Attachabl e/ detachabl e base 1026

i ncludes a set portion 1028 on which plate 1031 is set, noving nmechani sm
1017 vertically nmoving filmholding frane 1022 and a base portion 1029 on
whi ch body 1025 is attachably and detachably provided. I|nloader 1013 can
feed substrate 1005 nounted with electronic part 1004 10 and granul ar resin
1010 to upper nold section 1002 and | ower nold section 1003. Moving

mechani sm 1017 iipghded eRedif m@&ﬂaﬁxsﬂi%f‘ﬂ%%%ﬁaﬁ befoPPRBIdi 21@1@&9 fB&ing?!

cylinder (driving nmechanis 1019 vertically nmoving rod’ 1018. Movi ng
nechanlsnlgﬁ&mﬁu¢amlun©emmchhq/Hnmmandwehdxmédrod 1018 into stopper 1023.
Air cylinder 1019 can_verti nove stopper 1023, 15 Plate 1031 is

nount ed on set ﬁ%‘PN%HO@Q’Gm@F”& Qdé{cwgélaéﬁé&@ﬁé@h&h‘ﬁ@eﬁﬁ@hﬂWB19?@ a state
wh h
1057 can b RGERETRE Bt RARSRadeatuody f07CH BB B (B Bbey T o e e

openi gy 103325 WeRitle9h Sibitrate ré@éﬁhr;g péHiOn 1627 Rdeibving Gabdtiave memoﬁﬁt&p@ﬁlﬁ 1023
"stops filmholding 20 frane 102 and is received from noving nmechani sm
1017 (rod J@d)erﬁ)miccpand@%g Aﬂmrabimdsmll@leaba(sc o2 meByes aset gegioni 1988 ohat er .

Wi A 10 s fed t ty.1008, d
“downvar o a'GHEN DRt OFF FyiehaarieRaRen I3 YoRe R A e P e B base 1026

det ached f ropy a%gs%rpo%mz@aa fPsiay R9d1s afichanpahl ghdshpghabl o base

1026 inclu es set portion 1028 on set on 5 one main

surface. Furblieed. ahlbadﬁﬂabﬂbbﬁeﬁe@h&bﬂreteh@%nihﬁmfedlvmdi ¢lelesoniamet pagdt i on 1029
detachably provided with body 1025 on another main surface. In addition,
at t acHabl e/@é@a@w&br@lm%@ to @pBerimold section 1993 angloweer Hipld B2GoR A0S st at e wher e

2ot POLILON, 1030 S R s AR Polof i e €8 FRSES LT
cl ose openifGcyliid3 (@fivikd AlkhahliRd 1019 GertiBAIF &R ANHdar018 €S MbvidilBedhanism
1017 can insert the forward end of rod 1018 into stopper 1023.  Air cylinder 1019 can
vertically move stopper 1023.
15 Plate 1031 is mounted on set portion 1028 of attachable/detachable base 1026 in
a state where resin accommodation space 1032 is directed downward. Moving
mechanism 1017 can bring mold release film 1012 into contact with plate 1031 to close
opening 1033,
When granular resin 1010 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 1s directed upward, as shown in Fig. 10.
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i ntroduced, as shown in Fig. 11. Thus, nold release film 1012 covers plate
1031 in a state where prescribed tensile force is applied. 5 After

at t achabl e/ det achabl e base 1026 is nounted on inloader 1013, set portion
1028 is mounted on the | ower surface of inloader 1013, as shown in Fig. 12.
When inloader 1013 is inserted into the space between upper nold section
1002 and | ower nold section 1003, opening 1007 of cavity 1008 and openi ng
1033 of plate 103 1 are opposed to each other, as shown in Fig. 13. 10
Therefore, inloader 1013 is noved downward. Thus, opening 1033 of plate

1031 is adjacent to opening 1007 of |lower nold section 1003 in a state where

nold release film 1012 i.§ interpo LAt this tine, sin acco dation
space 1023 has fﬁ@@ﬁﬁ?fd@‘ﬁé%‘?%eﬁ@ﬁs?% ESS%’BO@pr‘{Q@FW@g?“P@é‘&i%%am sm
for Resin i i i i N Fi 9 is now
described.N@EE%#ﬁ%ﬂﬁgéﬁgﬁﬁgﬁP%%%ﬁﬁﬁgggg§gyégééwgggmgﬂggﬂglgy)granular resin

1010 to r edntioduded; assindat indiig. sSipac &hig) 3Rold frelpdsatfiém 1082 coepeplated OB eani sm
1041 includes a_ neasuring/introducing portion 1042 measuring prescribed
amount of gtaawhere pressiibediiensie forge isAPPBeflici ng the same into plate 103 1.

Feedi mechani s 1041 .f urt her i es | at e. recei W,R0 rtion 1043.
-Attac hr%bl e/ det aé%eﬁla a@gé‘lg}df%ﬁ‘%ab?%%aﬁgggfgwr?ﬁung?ag?%lingqﬁg ' llds}gpﬁeggglglogn pl at e
recei ving p@pRiOfodiiédBon MRASKEN At b iAREEEND 13 PAThoRA inl B 21 TR aYELS
prescri bed anmount of granular resin 1010, and introduces the sane into
"resin acconmpaderilond speseeed MEQ thefsppdecietwadidippehinbll sectisral 002gndhaiverovi ng  t he
sane. Plate receiyvi ng ortion 1043 vi prates attachabl e/ detachabl e base 1026.
25 Thus, grapdisastiopd8Ps opsaingilf0? @%‘Faﬁlt&de%ﬁ%{j%ﬁqn% 1033 é piptsstl3darg)| at e 1031

is forned iéépog%giggéhf&hgpr 5{1%11%%35%}? jR other words, prescribed amount of
I'n a [

granul ar re 'S ene resin accommodati on space 1032 of plate
1031. 1é\s t o gr anTheddforeeinldadéOld 3 hamoted ddenwiardf o, bbekie $E331 of phdtat e 1031,

granules -26 thereof are not wel ded to each other, dissimlarly to heated
granul ar r eK3f i ofaenidpiopgniag 18@het lawer siekbiecton @3 in aEf@ephereanaéscri bed
later. @ ANledte i{lr%slioqz }sqg'l'%rli)o%e&).l aLg thljéot?r%e, resin accommodation space 1023 has
granular resin 1010.
(As to Structure of Feeding Mechanism for Resin Material)
15 Feeding mechanism 1041 shown in Fig. 9 1s now described.
Feeding mechanism 1041 feeds prescribed amount of granular resin 1010 to resin
accommodation space 1032 of plate 1031. Feeding mechanism 1041 includes a
measuring/introducing portion 1042 measuring prescribed amount of granular resin
1010 and introducing the same into plate 1031. Feeding mechanism 1041 further
20 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 amount of granular resin 1010, and introduces the
same into resin accommodation space 1032 of plate 1031 while vibrating and moving
the same. Plate receiving portion 1043 vibrates attachable/detachable base 1026.
25 Thus, granular resin 1010 in resin accommodation space 1032 of plate 1031 is formed in
the uniform thickness. In other words, prescribed amount of granular resin 1010 is

flattened in resin accommodation space 1032 of plate 1031.

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

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

£i I m hol di i . Lhis. t el ik 1012
hel d by upg‘%rf é@g?n%mé%ﬁ‘id&ﬁ eg%%gr, Sﬁ%“f‘lg}\}\ip #éfzgeﬁeé%%‘ﬁ%ﬁrg%“?ﬁ%@‘{l@%u| | ed
wi th prescichisht SRR howR i EXBARAS EestBibéd lafer 1 0GRariwRy résY 0 1@ if iphee 1031
co ete coverin e no In surrace o ower no sectl on an

mpl et el y g the nol ding surf fl I d tion 1003 and

i ncl udi ng angydetfomredrir theswaoym tiaeknesd withg "squeagee’].0R plact/bf theropkratiorof fi | m
1012 may jut outward fromframe.  1021. r.fra ortion. and | ower
frame port AE ROSTIREAOBIE: L4 daioyaie S ks of sRaHaT e 10TABYor f ced ng

rBiok010 to plate 1031 for resin 20 acconmodation is described.

granulgar r
- As sho%m iﬁ%ﬁ?&g ‘9, attachabl e/ det achabl e base 1026 is detached from

i nl oader = 1013, (®Method! dACxehpressiphdieldimgdor Eietigomo Pt evithl®raduiahRéstn thi r ect i ng
set portion 1028 upward. Then, plate 1031 is nounted on set portion 1028 in
"a state mhéﬂ%ebpening 1033 is directed upward. 25 Then, necessary anount of

granular rest i K10 o DRSSt ninPRY4RIRER' 1030 s hPhEOAUBEGipEAT 0 Tesi

accommodat i on spéée of from "measuri n roglillci ng portion

1042. Thus, platg sh@wh id B, 84 thblddeiemd!fam 1083 hivid® 3 Brdseribed @R liEpIackd ond7 At
this time, plate receiving portion 1043 applies vibration to plate 1031.

Thus, 10 t he lowerckanesgorabn ¢o2lbul dihen,ewpper famépomiond§2 e iaplaoedronatoldn space
1032 i's unirfel(e):arlsrg:ifﬁr?ldl'()lz Thereafter upper frame portion 1021a and lower frame portion
1021b hold mold release film 1012 with prescribed pressure. Thus, film-holding frame
1022 is formed. At this time, mold release film 1012 held by upper frame portion
1021a and lower frame portion 1021b is pulled with prescribed force. Mold release
15 film 1012 may have a size for completely covering the molding surface of lower mold
section 1003 and including a portion necessary for holding frame 1021. Mold release
film 1012 may jut outward from frame 1021. Upper frame portion 1021a and lower
frame portion 1021b are stopped by stopper 1023.
Then, the step of feeding granular resin 1010 to plate 1031 for resin
20 accommodation is described.
As shown in Fig. 9, attachable/detachable base 1026 is detached from inloader
1013, and placed on plate receiving portion 1043 while directing set portion 1028
upward. Then, plate 1031 is mounted on set portion 1028 in a state where opening
1033 is directed upward.
25 Then, necessary amount of granular resin 1010 is measured, and thereafter
introduced into resin accommodation space 1032 of plate 1031 from

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

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

| ar ge nunber of granules constituting granular resin 1010 are not welded to
each other. 5 Then, the step in which opening 1033 of plate 1031 into which
granular resin 1010 is introduced is covered with nold release film 1012 is
described. First, the upper surface of plate 1031 into which granular resin
1010 is introduced is covered with nold release film 1012 held by
filmholding frame 1022, as shown in Fig. 10. At this tinme, stopper 1023
mounted on filmholding frame 1022 is 10 inserted into the forward end of
rod 1018 of noving nechanisn11017 of inloader 1013 (1025). Then, air

i nd 1019 of h 1017 d. Thus, | |
£11m 1012 moves Al BMBEA ﬁcﬁgcnei‘%ﬂ%v%?OBqﬁ%@aﬂ@Wa §0it? RatE LAY ar hﬁgs.eﬁse
1010. Consg Hé’%%hé(ss of &thaﬂrew%lb%] Sﬂ%goﬂ’ﬂnB&atflﬂl ? EeeiCB§§§ur§1folrmz£9 12.
1 ease

After plate Is C vered wth evacuat 1 on may be

per formed ofhul hgamiacesin 010 iafermtd dila sipseesteage i Ahthﬂs)ﬂnde rid Regeenumbenofl 012.
Thus, resin acconmodati on sqﬁ)ace 1032 is set to a prescribed degree of
vacuum Corgsanlps sonsfitutinggranulasiresis k00 argnebwelded touepebrotked. to plate 1031.

Evacuation for n el ease er aI ortion 1034
-20 th?}bugh the s P’ltB%St%B ‘§HI8E’ OBg?quh@;a&pé%?? oﬁm? Eésr‘q‘ or nmed

si mul t aneoug)1y is M{réélhde&'?s c%@@r%@%ﬂh%&ﬂ‘%@le@s‘é%%l@% deﬁéﬁtﬁeﬂnat' veI y, only the
evacuation for adsorbing nold release film 1012 to peripheral portion 1034

“t hrough t he sucthis theobppsr mfrfapeof]ﬂh‘erlé)Blpmotwlm:h g:@ﬁiﬂammymbél@sr fornmed. Then,

at t achabl e/ det achabl e base 026 i ched fro recei ving portion 25
1043. At tnméociqca%ls CRVETS lécéﬁﬁ éo%géd%% AldingdEams {924 AY| di ng
frame 1022 t 10 u reS| n
1010 is |ntro uce aﬁ)d %]tgj fn?eégéak)gé} R)gﬁl\?fgj@gegf?rgﬁ% lgcgsldlgkﬁgmwébg .

Then, 10 he shepel mtmmn%raaﬁ@abﬂoall@eg@@hmi@ héheniddd617 sfmaérerblgn body
-28 1025 of inloader 1013 in the state having plate 1031 fed with granul ar

resin 1010 @A25). fil m hol ding frame 1022 holding the nold release film

Then, air cylinder 1019 of moving mechanism 1017 moves downward. Thus,
mold release film 1012 moves up to opening 1033 of plate 1031 fed with granular resin
1010. Consequently, opening 1033 is closed with mold release film 1012.

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

Evacuation for adsorbing mold release film 1012 to peripheral portion 1034

20 through the suction holes of peripheral portion 1034 may be performed simultaneously
with the aforementioned evacuation.  Alternatively, only the evacuation for adsorbing
mold release film 1012 to peripheral portion 1034 through the suction holes of
peripheral portion 1034 may be performed.

Then, attachable/detachable base 1026 i1s detached from plate receiving portion

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

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

to Figs. 130#6FikbaderS 035 M MRe sfatelaling blat il@kP?ege&iﬂiLijaﬁul' Lih8io Laperted
into the spacegfi)let \?/l\een uppere nol él sé@?fﬁn 1002 and Iomglfrenl%lg section 1003.
Then, i nl o&iteholithpFrammes 22 hplWdingithe mbidiselessulfishr at e 1005 is set on substrate

set portion 1006, of section 1002 in 15 the state where el ectronic

. upper. nol d 1 Af :
part 1004 is di FE&S @@%&Aﬁdﬁa@abbwgmlw searn T 31 porerasedd oS d. Thus,

the | ur f i pl it £ 1 Wi i
sur t ace of Wi Sufrcs' ol 531190 < BB whiM kAT oy SofBea PRURE 23
openi iy 10Qfwa&fsidedfiatt¥chhbieBefBEhbgHade 1 €2&aSEnen! bk pBABDnANEY RESI ti oned in

-substantially identical planes. 20 Then, stopper 1023 is detached fromthe
f orwar d endttedhabletiethoidbletiase mO2fad arounte@iich body 1936 m & statprwhene plater 18lds end of

rod 1015 in noving chanism 1014 in the _state stopping filmho]ding frane
1022, as sH8XFFsefn E{I‘g% “’i%deﬁ hmgtslli%\”“\‘r&)%ﬁspéstff%‘ﬁ%‘; ‘%Gg@“i“?’g?a&l‘d@f erred from
rod 1018 tq_Jk 0 f L, i i r Thus,
nol d rel eageeglr??(?l#lgggsgﬁi‘%&g@\%rs ﬁ%tﬁﬁgﬁﬁgﬁég%gg %G%Fgoaeg\rgﬁlﬁo section
1003 in theyigimbla raBaedilhne]2 pr e statdiedidgans uhiforhOthitknéss. appl i ed. Thereafter
air is forcibly discharged fromcavity 1008. Thus, nold release film 1012
conesll nt o cl os&hestepar whightthe grapulanfesindefedfintoghe cavity iomsy dggeribed witki ne, t he

evacuation with the_vacyum.pynp provided on plate 1031 is so -29 stopped
that resin' ?8%’6’%8?'33 @nge 1032 of plate 1031 changes from the vacuum

state to an at MgPREHhG PigS$$ YhiBadtr 33 is 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 comes into close contact with the surface of cavity

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

space is fgﬁdﬁgd fai V&%'&c&&ﬁng@ﬂ%b @%c%qroﬁﬁ%ggﬁie 1 ﬁﬁk ?roﬁ?ﬁﬁeiv Q03 and

t he | ower ace of plate 1 us, subStanti granular resin
1010 fall s siand 0 ancambiphedOp@sdurostateesi n acconmodat i on space 1032. In this
case, inloader 1032 may have a nechani sm appl ying vibration to plate 103 1.
15 Then, upper rispg gsatiar sesin HUP fallsdniooesity rlrg@fi\;frg@dpsl@h@mdaﬂ@n gpageed, as

shown in Fi 16 { this tinme r anul ar in 101 lts. by heating in
cavi ty 100873 Bl ST bdte His e ERee 1§ Berecnl mld Bleast it roni ¢ par
1004 npunt a@19ns sBWRE I Bk €141 0QRahfardeARQG1 6 Faulb hﬁ o el Rt obrBtirfAce Jﬁ@aﬂzﬁﬁf ter
“pressing nmenber 1009 applies prescribed pressure to the nolten resin in
cavi ty 1008002aioAg tath maolt ireteasa &tne $68 B, yn fherstdiahaieng thg uniernntilidkeessr esi n

el apses, upper nold section 1002 and .l ower nold section 1003 are opened.
Thus, resi niEBripiee erﬂ@iamoaﬁwré%aaéw?agﬁ@tcfwaftﬁreurgwésé fiom @aww%fbmni s

Thus, resin ¥ 611 mecer e el m GgoPec t
1011 Thus, EGre AE tion 0F 4hEher RN sochi ot a8 SR e B2 0, o omls 1 he

nol ded subst r at gf glanflar resiN910 AdneaidifOm RElE at @Phoda@iBRAFdce 1832 Huddbd r om
apparatus 1001. According to the aforenentioned nethod, granular resin 1010

nmovesll r omremsied, platcciitootiedorigpatelly a0d2ticady vivitey in09&eiwherdie cl osed
space forned bé %ﬁ¥er n?Id g ectionbloo .anddglat 1031, mhereby gra ul ar
resin 1010 MESEPHLIPASHI{eEd DUt dhecmplinesripespld AE AR SERIn 0 gn |
acconmodat I, SRACEFAAIE pRRH BV ﬁ'}ﬂl&%g{?@stan-{i?? af gr][aﬁllnlar ALANBh Grak GR6N 1010 1's
prevented fromremai ning on the nolding surface ower nold
cavity 1008 from resin accommodation space 1032. In this case, inloader 1032 may
have a mechanism applying vibration to plate 1031.
15 Then, upper mold section 1002 and lower mold section 1003 are closed, as
shown in Fig. 16. At this time, granular resin 1010 melts by heating in cavity 1008
covered with mold release film 1012. Therefore, electronic part 1004 mounted on
substrate 1005 is dipped in the molten resin.  Thereafter pressing member 1009 applies
prescribed pressure to the molten resin in cavity 1008.
20 After a time necessary for hardening the molten resin elapses, upper mold section
1002 and lower mold section 1003 are opened. Thus, resin compact 1011
corresponding to the shape of cavity 1008 is formed in cavity 1008. Electronic part
1004 is sealed in resin compact 1011.  Thus, compression molding is completed.
Then, the unloader unioads 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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section 1003 or substrate 1005 as foreign matter 1112 such as a resin
residue. Thus, productivity of resin conpact 1011 as a product can be

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

10 efficiently uniformy nolten in the thickness direction. According to the
af orenenti oned nethod, granular resin 1010 has the conmunication holes in
resin acco fi ac, I I i en by

heat i ng inq§§9@V§ﬂ%ég_fe§ﬂé?e é?%?ﬁg??ﬁgﬁgoggféfg?@yégﬁgaiE@%Q?h£granular
resin 1010 guildratsd 2010Ms piesedied Fes rombingiothn the eitding Refaee aMomiee aldldn hol es.
15 Consequently, the resin con?act is prevented fromresidual of voids or
the like. Isection 1003 @seuhstiateHADS ehoreign gattat hbldrsugh agamesiniesided onfsl es as

cl earances between the .| arge er of granul es di sappear after individual
granul ar ré&¥P ‘TﬁfboggmﬁF%@BQaHHEﬁ%%%?%mgdﬁmH@FW%ﬂﬂB?gconpression nol di ng
for angel ectroni ife RAROLDFLrtiBnidXABMbE, Fandf Rint1DF) RITESR avirpvent i on
‘1S novv5descri be %Bﬁl]ﬁgreference tnol ?he dravﬁ%?éns. (Asmto Structurt‘a/ gf Mol d
Assenbl y) F008twhilbasd shagd thereof $ heldar Thetef@re) nelishilitp én theaammhi éfithe ngina nol d
assenbly are identical tq those of the nold assenbly described with
‘reference tf8d Exeavsy 4098 gandredmpiyed i gs. 13 to 16) in a conpression mol ding
PPt U 000 caRfloiFh SR ferPBhde o SRR SR 518 o JRRT T or e

t hese nenbers are €ef érence nune ntrca 0 each” ot her,

and descri ptgo8fin fHe stdhCR&iERRD BhifortrSthitRheds PEREREDre, (Nenull R rEie NERY danBe
Mechani sm) As shown in Figs. 17 and 18, conpression nol di ng apparatus 1050

for ah0 _3leffigémlytundoingdy perlten acthethickngss dir¢chips. Exanpl e conpri ses a
preheati ng nechani sm 1051 reheatin chani sm 1051 unj form zes the
t hi ckness of ove‘&%ﬂof Re:d MF&ET?@@"’H“&‘%’P@ , granular resin 1 lbLaS tg]e

communication holes in resin accommodation space 1032.  When granular resin 1010

is molten by heating in cavity 1008, therefore, air and moisture contained in granular
resin 1010 are naturally discharged outward through the communication holes.

15 Consequently, the resin compact 1s prevénted from residual of voids or the like. It is
presumed that the large number of communication holes as clearances between the large
number of granules disappear after individual granular resin 1010 is pressed.

Example 3
A method of 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 1n Figs. 17 and 18, compression molding apparatus 1050 for an
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heating granular resin 1010 wi thout pressing granular resin 1010 before
feeding granular resin 1010 to a cavity 1008. 5 As shown in Figs. 17 and
18, preheating nechani sm 1051 i ncludes a heating portion 1053 and a heated
surface 1056 heated by heating portion 1053. A nold release film 1055 on
which a frane 1056 is placed is provided on heated surface 1056. Preheating
mechani sm 1051 further includes a |lid nenber 1057 cl osing an upper opening
of frame 1056. Heated surface 1056 of heating portion 1053 heats granular 10
resin 1010 having a uniformthickness fed into frame 1054 on nold rel ease
film 1055 through nold release film 1055. Consequently, granular resin 1052
havi ng a unj L | ol i i ; ar resin
010 o 1088 e P e o e B v
Ther ef or e, Préhdatinghechadifrh 108besiforafizes oheethickhess of bveralh paatlamiesin 1§ byl ar

resin 1052. Al though not shown, preheating nechani sm 1051 includes a

mechani sm hERINEEr AT Festiy | Q0o Pressing ghagelar resinol Ol P petore fesding gramyleg

rel ease film1l . t0 anul ar Resin) Ganular resin 1010 in frame 1054
is fornmed fﬁm%ﬁ@%dﬁgéaéﬁ%éﬁ%kness by a 20 flattening nmechanism A

mecharg sm uti | i 2{snlowh B Bigh. O 6 18, pRASAREEech&ddn P51 RoRHQYEkkatifg t he
-mechanismflattening the resin material . shown in Figs. 17 and 18,

granul ar r gortipnli®58 and a heated surfasatl 626 beatédlehendsg pomion 1865t eAwidd e nol d

I film 10 .S int d. I esin.1010 in f 0 [
L ke 1SS bRy Ee R PR B b iR BB LS e
oy reheal | fondalind Hbchais gggme'rﬂ{cpfy@mdg.%@cmosm&ﬁfg%r R 1S Lored

in the uni ness. nsequent she ke granu In 1052 is

fornmed. Thugpenihfof frithe k0SS Hdatd sunfatel 0 y6estiHeatlfbpbriion $@5 twatsqirandidrat t he
whol e of granular resin 1052 uniformy nelts. Further, gir anul ar resin 1052
(32

i s suth an regyl eifthaving-a wiform weicknsay fed Tuip frame i3 foageald eeleage SlmiIlesS ar e
503" SRR O 95, UREALALS, cBALAHAd Di, p0

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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comuni cation holes therein, dissimlarly to a resin material nelting by
heating, a resin nmaterial solidified by pressing and a resin materi al
kneaded with powdery resin or the 5 like. Ganular resin 1052 having the
uni form thi ckness may be fed onto nold release film 1055 in conpression
nmol di ng apparatus shown in Fig. 21 in a state not enploying franme 1054, as
shown in Fig. 20. Further, granular resin (aggregate) 1052 may be
prelimnarily heated up to such a tenperature that the same can be renvolten
by reheating, 10 and may be prelimnarily heated to such a tenperature that
an electronic part 1004 nounted on a substrate 1005 can be

Frane. 1054 TApeeor (g ogract & ¥aM e ubidsd 19 sadh G Fitealilf FREFRREF D, "0 ©
resin 1010 grgnulirésef 1452 ibﬁtﬁifgﬁl | Sponizy arEud pékirf 169D ig chRNRREridea9matgg t i On Up

to an upper layer portion. 15 In place of lid nenber 1057, a heating portion
1058 may beopmomicdtoh oles thereiny gsmilahe i nesinfmdtesateneltiigdy Heatingyarresigr anul ar

resin 1010 in frane,.105%4 may. be heated by the heatin rtion at . a

b escr i bed T SatiBad g aud A ramaielil Eafsd TEh B Sty FSIHE 954 i s

uni forgdy hgated fromthe lower |ayer portion up to the upper |ayer portion
thereof, simlarly to the case where |id nenber 1057 is enployed. 20 (Mt hod

of Conpr essi on- Nxaghilagrefth €052 Bavirg thaihifwyint thidkasdsethyBeaod bato fReidireltase A met hod
of executin con?(essi on nmolding with granular resin 1052 is now descri bed,
“as shown i rfilimi 1§55 Pmconmiression rapldiag @pearatus skbwrindig e Ifin larstat© 56t mpleyangl by an

i nl oader 1059 sho in _Fi At this tine ranu esin 1052 is
present on %?Pedfaogél %Sas\aﬁlgwf’i"l‘ ﬁllglg%E)Zéxr{ﬁler,rgra:}garfrps&wg%%&teéﬁgﬁc%@a% ol d

rel ease filyndfRaiy FRAG up 1 QRAS tert PRt SthhBESIRE cad ¥elrehldfteS BRF R MeEN
upper nold ‘'section” 1002 and | ower nold section 1003. Thereafter inloader
1059 Mbves atdwmycrecrelifinaily hedtell toeduelas eeripdramteOhst anoslersronictparickitact with
the surface of cavity 1008. At the sane tinme, frame 1054 is placed on the 33
mol di ng surfeRIEehon ¢ Gihstrated O8> sachs MPIOWPIrHOERE state where nol d rel ease

Film1055 is i %érpéﬁ&ﬂar resin 1010 is heated, 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 1s employed.
20 (Method of Compression-Molding Electronic Part with Heated Granular Resin)
A method of executing compression molding with granular resin 1052 is now
described, as shown in Fig. 21.
First, an end of mold release film 1055 is held by an inloader 1059, as shown in
Fig. 21. At this time, granular resin 1052 is present on mold release film 1055 and in
25 frame 1054 placed on mold release film 1055. Then, inloader 1059 is inserted into the
space between upper mold section 1002 and lower mold section 1003. Thereafter
inloader 1059 moves downward. Thus, mold release film 1055 comes into contact

with the surface of cavity 1008. At the same time, frame 1054 is placed on the
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Then, air is forcibly discharged fromthe nolding surface of |ower nold
section 1003 and the space in cavity 1008 by evacuation. Ml d release film
1055 cones into 5 close contact with the nolding surface of |ower nold
section 1003 and the surface of cavity 1008. At this tinme, granular resin
1052 falls fromthe nolding surface of lower nold section 1003 up to the
bottom surface of cavity 1008 in the state placed on nold release film
1005. Then, upper nold section 1002 and | ower nold section 1003 are cl osed.
Thus, 10 electronic part 1004 nounted on substrate 1005 is dipped in the
resin material nelting by heating in cavity 1008. Thereafter upper nold
section 10Q nd | pwer | i re_opened _after a ti ecessary
for har denim%’éﬁ?%%ur%ﬁ? P %ﬁ%regrsnl%ﬁfge g%lsle(i&ol$ﬁﬁ%§tate&e}?§{: ?“%[%‘frc?feﬁ%%rfi‘mﬁés s
sealed in @n&?gkﬂ,conpact 1011 corresponding to the shape of cavity 1008 in
cavity 1008. 15 Also according to the aforenentioned nethod of conpression
nol di ng for an Téemeairipfircblyahschagediramthe n®ldieg Sustice of lomier mold sectiblose of

t he met hod conpressi on_ nol.dj for an electronic rt cordi.ng to
a9 A0 BT Bt sarchanca g oS By efcudfor mModa emsiy 4435 FORSUAR ¢ 3 has
a sizes corr ' - -S4 ' ; | d
cection 1065 RauradSutiint MRS SFLEL of RSRIN gUSHI0T Rate SEIBL o ol ¢
rel ease filcavifyORBSi s Ac tieatime, drynularaedimd0shfhlle o they mivlding shrfacebeladser fil min
the formof a roll. éAs to Granul ar Resin According to other Exanple) In
‘place of tmeolgpestion 3P03 emsionthe Rottera sufesecofeavitn HIAS iEkkmgsrte placed prgiol mat eri al
held in a colnst%ﬁ% %}éﬂpe (thickness) at roomtenperature maybe enpl oyed.
This resin @28° é al can al so be uniform zed by vibration. The thickness
of the resin matgeh alppBBEoldSettitn WoTaA8 fovibriold sEG148Q96¢E o cldRE | THR, When
the resin material held in the constant shape at roomtenperature is

enpl oled, micetredt pam 1684 moohted @npebstratent@) vk tippepmehe adsinngatesa heedtirgm 1051,

dissimlarly to the case where the resin terial naot held in -34 a
const ant sHAHEHNS 17 6oV IORBer Aberralter élpeﬁrprgglgéa@mu g2 epd l%er el sestion

enpl oyi ng tl'@@’% #ee JeRed Bl altle &%%ﬁg}yrfo} ﬂﬁdgrﬁﬁ?{h%%olﬁgqgs?n Qlﬁpsregoni”hus,

t enper at ur e, ects simlar to
electronic part 1004 is sealed in a resin compact 1011 corresponding to the shape of

cavity 1008 in cavity 1008.

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

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

20 Example 2. Further, mold release film 1055 is created by drawing and cutting a 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 Examples, a resin material
held in a constant shape (thickness) at room temperature may be employed. This resin

25 material can also be uniformized by vibration. The thickness of the resin material may
be uniformized with a squeegee or the like. When the resin material held in the
constant shape at room temperature 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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effects attained when the resin material not held in a constant shape at
roomtenperature is enployed can be attained. 5 In each Exanple, a

t hernoplastic resin material may be enployed in place of the thernosetting
resin. In each Exanple, further, various materials such as a powdery resin
material or a powdered resin material having a prescribed particle size
distribution nmay be enployed in place of the granular resin material. In
each Exanple, in addition, a silicon-based resin material or an epoxy-based
resin material may be enployed as the 10 resin material. As the resin
material, any resin material such as a resin material having transparency,

a resin nﬁ'ﬁ%hs@ént Eﬁéﬂe%r&cﬁﬂeﬁﬂp@fk‘ﬁﬂ@ﬁ@é}ﬁpﬂoﬁd aAlﬁith@@éSQro'féﬂnpfé%g%é“' ng a
phosphorescent material and a fluorescent” naterial may be enpldyed. In each

af or ement i cesedméExaatihlld, in theqonstanteshape 4ti rqumftere;ieramrareffad;tsrsmpllaetoethef room

tenperature_ and at nospheric pressure be enp din Iace of the
granul ar r &&pGS atiasneﬁgwf%r‘t § resimalenil gy %%I%%O%W@aar £t I9eRCFMBEATS t he

above sect ﬁsoé?nﬂ(gyeg%(&}fgé%ﬁged art, a nmethod of conpression-nolding an
el ectronic part nmounted on a substrate with a resin materi al by enpl oying a

mol d &ssenbly ofn aacﬁmme&samnﬂqbldatmgeﬁ@ﬂ&t@raumafEéemFloyed Rgldcenifehepart is
“carried out, as shown in Fig. 47. In this method d assenbly | oaded on

a conpress ﬁhﬂmﬂﬁﬂﬁmmgsmp phreach Example fugther; gerieus nedterialy mish @S p@pwdﬂy enpl oyed.

The nol d assenbl y .i.ncl udes, a section. 2 nol d

sect ] on 2165 PREGHIE et et Grisra) e abae Prucerzd SRR e cavi 1 y
2105 cover fahhign t r resin
2106 is rm?% \rl?etbe?/n pﬁog@@ |%5@Tﬁ§§§%fa?%r %%lglehrlatéﬁﬁl hIane(?? 1? g%%gﬁlgfﬂgﬁgﬁ%mr nol d
section 21@3ileor-badedsesin mitens], orain epbecbased iresipdeteri2 A&y eoenyleyedais the
substrate 2121 is 25 dip ﬁed in the nolten resin material in cavity 2105.

Furt iy, pressmaerpls Asghe gainmeptenas anjgespategal sych ﬁseéﬁfrmpatm@eawga bot t om

surf ace MePhELafel o L0l BRI SATRARLeRY SRANTL olifrgane, O

cavity 210 ronic 1 S sea with the
resin conpambsphoredéent Eidfetnlaﬁind DfopedbridnatBed Al DPedblell S RIGALRYed for

f eedi ng granular resin 2106 into cavity 2105, "as shown in Fig. 47. Feeding
mechani sm 2f@ememined Esaraple Hiquidytesin 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 mold assembly of a compression molding apparatus for an
electronic part is carried out, as shown in Fig. 47,
In this method, a mold assembly loaded on a compression molding apparatus
20 2101 for an electronic part is employed. The mold assembly includes an upper mold
section 2102 and a lower mold section 2103. In this apparatus, granular resin 2106 is
fed into a cavity 2105 covered with a mold release film 2104. In this state, granular
resin 2106 is molten by heating. Thereafter upper mold section 2102 and lower mold
section 2103 are closed. Thus, an electronic part 2122 mounted on a substrate 2121 is
25 dipped in the molten resin matenial in cavity 2105. Further, pressure is applied to the
molten resin in cavity 2105 by a bottom surface member 2107. Thus, a resin compact
corresponding to the shape of cavity 2105 is formed. Consequently, the electronic part

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

havi ng adhered to granular resin 2106 scatters by colliding with the bottom

surface of cavi 0 i i A § t he
?gl%te‘fr éfeeﬂlﬁ%m%&rﬂ £ 0%k @nbgigg@?& feédllllg()%'l%%.g% rfregm %1) Pﬂg

nol di ng surface ower I'd section 2103 a part section
2103 not caintecadty@10b, dsishownirdFiged e adeetiing mechaise g l@Binktipdes othedugh- mat t er
(har dened natteré such as a resin residue renmains on the nol ding surface of
15 | over niPl 2482 enda shuttsn 2 hi{hprevided pathe lowen sidethereof or Beedinganechamismn mat t er

adhering t i : noy, b I ing.. Further,
tho vi eld afOhR ks Shilie] SEH A afdah 2366 RERME Ll ORI o 1o
subst rat e. CHRGOHURIM 2d09. the productivity of the products |owers. Further,
-shutter 2110 may not operate due to adhesion of granular resin 2106. 20

Therefore, it necctrdingeodhsemyentonaltosmressiontrhelding @ppdratub shavemprizg gi7on

nmol di ng appar.atus. Cons ent | t.he productivity of the produ |l owers.

T Gddrt | onhe S aRce bR G tEdmiation 23 PR 254 b Holpm e oLVl GUs | pher &l

surface of - - e . 3 sk ot be fed
c%ﬁ%c@éﬂ%l‘){ EP% AR C%Mr%s@r{ 91068&6111 s;‘}&nhrtgﬁ Ib%?xfz@@rf&&%

to cavity I gh accuracy. Consequen , ity wth respect

to the anouatityof1035therefors] powdee havingddMerddad granuldreein® i (6yis easilp dloviacup.
i nproved. Further, the thickness of granular resin 2106 in cavity 2105 may

becor¥ nordurther granulpbresiad ApI0e theqroziider havingadhgredto@rarmer sesin 210¢ed in a
o ey i Ry SRR S8 oBESINR05 LS URI SRR, S, o
a part sepgiqbeds E5RPE A HEHiInBALadeITAbREr thbldisB&ion 895 AndBLak IR lower
mold section 2103 not covered with the mold release film. Consequently, foreign
matter (hardened matter) such as a resin residue remains on the molding surface of
15 lower mold section 2103 and substrate 2121. Therefore, the foreign matter adhering to
lower mold section 2103 must be removed by cleaning.  Further, the yield of products
lowers due to the foreign matter adhering to the substrate. Consequently, the
productivity of the products lowers.
Further, shutter 2110 may not operate due to adhesion of granular resin 2106.
20 Therefore, it may be necessary to interrupt the use of the compression molding
apparatus. Consequently, the productivity of the products lowers.
In addition, part 2106a of granular resin 2106 may remain on the peripheral
surface of through-hole 2109. Therefore, granular resin 2106 cannot be fed to cavity
2105 with high accuracy. Consequently, reliability with respect to the amount of
25 granular resin 2106 fed to the cavity cannot be improved.
Further, the thickness of granular resin 2106 in cavity 2105 may become
nonuniform. For example, granular resin 2106 may be formed in a convex shape or the

like. In this case, granular resin 2106 cannot be uniformly heated in cavity 2105.
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The aforenentioned problens also arise in a case where another resin
material such as powdery resin, powdered resin or liquid resin is enployed
in place of the 5 granular resin. The invention disclosed in Exanples 4 to 7
descri bed bel ow has been proposed in order to solve the problens of the
conventional apparatus and nethod described with reference to the

af orenenti oned Fig. 47, and an object of this invention is to inprove
productivity of products obtained by conpressi on nolding. Another object of
the 10 present invention is to provide reliability in the anobunt of a resin
material fed to a cavity. Still another object of the present invention is
to feed th i terial i t cavl i } | ] . A
furthor obyiarront sPRKFEEL i Phed R S obarahd ot e CBIR IR,
reliabilitjes@fmaerdigsi N conpact conpression-nolded in the cavity. Exanple 4
15 A method of conpression nolding for an electronic part according to
Exanpl e of t heThe sforsmentipnadmrollems algo anseipanase where apdtbyrergsin matesfabr are now

described in, detail, with reference to,.the drawings. (As.to ructure of
ot et oS APHECKSHAR SETOSHE o O BRSOyt P P S Heeenbl y

of a gonpregsshRPam! di ng apparatus 2001 (hereinafter 20 also sinply
-referred to as "apparatus 2001 ") for an electronic part is described with

reference to Fi TheinSéntion distloséppcraimpdes20(d]7 dexotibddtetovt hes beeh grapsseinbl y and
an inloader 2002 simnultaneously or separately feeding a substrate 2006
nount ed wi {TOTAgr te|selve thapreblgas ot thegosv eiiengrapneear aad gethed| dgseribed wath2007 t o

(e ! o “SSEIR N RPRBERI3,20%, 7, LSS AL TR A 000
i ncl udes aprddRBRFity BT ipfo RRE IRl oM pERiNGRSIEIEN ABothtX&fect BRthed NMOVabl e
| ower nol d section 2004 opposed to upper nold section 2003”7 -37 Apparatus
2001 ldonpr pssent anvertdrainits providetreldbdign In theatmonot ofppresin mot aliasfedtto ara@®03  and
over ol d AR e i et of the Drdvemt invanton is to Toed the resi matohal into The avty |- 1"
with a uniform thickness. A further object of the present invention is to improve the
quality and reliability of a resin compact compression-molded in the cavity.
Example 4
15 A method of compression molding for an electronic part according to Example
of the present invention and an apparatus employed therefor are now described in detail
with reference to the drawings.
(As to Structure of Compression Molding Apparatus for Electronic Part)
First, a mold assembly of a compression molding apparatus 2001 (hereinafter
20 also simply referred to as "apparatus 2001") for an electronic part is described with
reference to Figs. 31 to 34.
Apparatus 2001 comprises the mold assembly and an inloader 2002
simultaneously or separately feeding a substrate 2006 mounted with an electronic part
2005 and granulated granular resin 2007 to the mold assembly. Apparatus 2001
25 further comprises an unloader (not shown) unloading substrate 2006 from the mold
assembly.

The mold assembly includes an upper mold section 2003 whose position is fixed

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

state wher e : ot éxngg : anul ar
resin 200791p§£r$@§ 2?2% gorgglj\i/slteﬁg%gq of * Og\%\}té(?gnr%oq‘g ' ec&ie{)no%%egﬁ&f %&ﬁaddi tion,
upper nol daseiied hokDédtian20d4avarprestited epipetaurd 00 Apparetue 208 B €urtliet h t he

prescri bed pressure. Thus, electronic part 2005 is dipped in the resin
mat eri al mePMpRgss a mld plampingmechgisn (M shonynx epable of plosing uprar mP1P010 i s

pressed by bott urface nepber..2011., Thus h rescri bed pressure is
appl i ed toWﬁ%@%ﬁﬁ@’fﬁngST R[4 SRR %42‘6’{%”6?—%&%8%,55‘5& resin compact 2012

corregponding t @%E‘ﬁnéﬂa%&idﬁfzwgﬂcﬁdﬁegg%de'n%té‘ et g&&iio'h D008 Wh tWhick010.

- El ectronic part 05 1s sealed in resin conpact 2010. 20 Al't hough not shown,
| ower nol d sssthied?08 dibxhintedolitidesctnr pest2005asl set umb stateodhers gletiromc bat es whose
bot h ends comrunjcate with cavity 2010 and a_vacuum_t ube re5ﬁ§ctlvely. The

vacuum t ub@OPsisgliregied dprewand. a LosenmeldeacHon Eeteinclugese cavity 2810 haeres f ur t her
pneludes 2 . EUHTPHARd(pelRl Yodd SCRA SHiidh Bifack B ERYY Y1 FREIGHLMA" d
rough the suction holes. vacuum punp 1S an exanpt e of an evacuation 25

nmechani sm of h@oR¥mMGUALdeQNeilRE 2611 mgﬁﬁ%gﬁahhw kiR 08T gesavity 201 @uRargxt er nal
space fromthe space in cavity 2010 through the suction holes. Thus, a

recesd) 2014 of dn appracEsS2RDIf subsira® 2906 &5 setlen sihstratecetportipy 20Q81 6f upper
Consequent |y, reces 014.is inserted into cayity ,2010, At this tine,

or anular r E455960 398 Fitht akah T arureRePab A0S ¥ dITe) AP yihecdi ng
Mechani sm) pipRar 8lgiaf B J087 iRl it O RRVitySRT 0B iGRel hdld TE&#aR0eM 221 feeding

gr anul ar

addition, upper mold section 2003 and lower 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 1s formed in cavity 2010.
Electronic part 2005 is sealed in resin compact 2010.

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

25 mechanism. The evacuation mechanism forcibly discharges air to an external space
from the space in cavity 2010 through the suction holes. Thus, a recess 2014 of a
recessed film 2015 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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resin 2007 to recess 2014 of recessed film 2015 outside the nold assenbly,
as showmn in Figs. 23 to 28. 5 Feedi ng nechani sm 2021 i ncludes a nol di ng
mechani sm 2022, an introduction nechanism 2023 and a mechani sm (not shown)
flattening granular resin 2007 by vibration. Ml ding nmechani sm 2022 nol ds
recess 2014 corresponding to the shape of cavity 2010 on a nold rel ease
film2013, as shown in Figs. 23 to 25. Introduction 10 nechani sm 2023
nmeasures granular resin 2007 and thereafter feeds prescribed anount of
granul ar resin 2007 to recess 2014, as shown in Fig. 26. The nmechani sm
flattening granular resin 2007 by vibration vibrates granular resin 2007 in
recess 2014 by vyi i J 24, as shown in Fig. 27. Thus, granul ar
resin 2007 is fK%$@§%§§g$%%F§@§§§92014. Prescri bed amount of granular resin
2007 in recess 2AQddra@92O0B finthef driprivaY feedinguniédhanibin 2021 kil pegmilar (As to
Mol di ng Mechani s Mol di ng mechani sm 2022 forns recessed film 2015 having
recess 2014esici07de pesash 20J 4tof redessed ikp £065 outsidetthe momssambin|ag shasireilnse il m
2013. As igpmm %Féggigs. 23 to. 25, nolding nechani sm 2022 includes die 2024
on which mb!& #819%se film 20 2013 is set and a punch 2025 nol di ng nol d

release film 20 i i I S : @@\zcsjze g
‘mec ha;ﬁasm 2021. %%@%@gﬁﬁﬁlh@%%gé&gg@%gggdlgg%c%ﬁmI r ﬁg{mrl;?gﬁglc{hel ease
film 2013. ndckardPZ0X3cnds rAedhmisth igotshoivay BatBhihpg. gramularoksdn pgOMBChani sm 2022,

punch 2025 presses nold release film2013 into recess 2026 as shown in Fig.
"24, in a stv#¥#i@here nold release film 2013 is set on 25 nol di ng surface

2027 as shown i Q. 23, Thu 20 aorrespondi to,recess 2026 of
die 2024 is for;Me%jhlg%mr?ﬁﬁladusrmeﬁeezaégglﬁ?%ﬁe%% cgg © 8&%‘g3ﬁﬂﬁ sélgpez . I'n other
wor ds, presgaviffedodorg adholdRéidask 8 29¢3 fds|sHbwR IPFigs 8%82ut ethirddesss 2014 has
a shape corrésponding to cavity 2010, as shown in Fig. 25. -19 As descri bed

| at er10 r ec essbahiin 203320445ufes granutah regma2Q(l7aandrtbereafte? Géds peeseniedatmdnt i nt o

cavity 2010. At this time, granul ar resin 2007 has a constant shape in the
flatt gned of granular resin 2007 to gecessLaOM, as siownzln Fig. 26. The mechanism ﬂsattegmg

granular resin 2007 by vibration vibrates granular resin 2007 in recess 2014 by vibrating
a die 2024, as shown in Fig. 27. Thus, granular resin 2007 is flattened in recess 2014.
Prescribed amount of granular resin 2007 in recess 2014 enters a state having a uniform
15 thickness.
(As to Molding Mechanism)
Molding mechanism 2022 forms recessed film 2015 having recess 2014
corresponding to the shape of cavity 2010 on mold release film 2013,  As shown in
Figs. 23 to 25, molding mechanism 2022 includes die 2024 on which mold release film
20 2013 1s set and a punch 2025 molding mold release film 2013 by pressing. Die 2024 is
set on a base of feeding mechanism 2021. Die 2024 includes a recess 2026 for molding
mold release film 2013. Die 2024 forms a molding surface 2027.
In molding mechanism 2022, punch 2025 presses mold release film 2013 into
recess 2026 as shown in Fig. 24, in a state where mold release film 2013 is set on
25 molding surface 2027 as shown in Fig. 23.  Thus, recess 2014 corresponding to recess
2026 of die 2024 is formed on mold release film 2013, as shown in Fig. 25. In other
words, press molding of mold release film 2013 is executed. Recess 2014 has a shape

corresponding to cavity 2010, as shown in Fig. 25.
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state. Recess 2014 extends and contracts due to adsorption by evacuation in
cavity 20 10, and hence the sane is desirably slightly smaller than the
shape of cavity 2010. 5 Although not shown, suction holes communicating with
external space extend fromthe surface of.recess 2026 and nol di ng surface
2027 through the inner portion of die 2024. Ml di ng nechani sm 2022 has an
evacuati on nechanismforcibly discharging air fromthe space in recess 2026
to an external space through the suction holes. Mold release film2013 is
formed into recessed film 2015 having recess 2014 corresponding to 10 the
shape of recess 2026 due to the function of this evacuation nmechanism (As

to IntroductionANGRORBES Brer REENADRIESMR ol Withbedndlt G4 8607 Bids@HLEL 1 ON

2

mechani sm 2023 neasuring granular resin 2007 and feeding prescribed anount
of granul ainto esvity 2007 Aothietms grailat resim@0&himasra donstentgsha@6in thefattengd
mechani sm 2021 nmay have a neasuring nmechani sm (naot 15 shown), neasuring
granul ar r &&fe ReGossi20d4 ewendscand sonigacts dpe ) adsorpiian By syaguaiiarin cadlissed fil m

20t (2 BSOS IS UL A0 el B PR b0l ovah ro

y o or rcally

vi bratg ng the bag@ofih A@eHbWE, MECHARIIENtadnicalihg SBVetdrial Kpabe eftendt hi s 20
“mechani smvi brates the base. Thus, die 2024 vibrates. Consequently, granul ar

resin 2007rom theatdacetad rémess 2026tand eablding sedas 2020 thtowgh the grass partibn o 2015.
_Consequent | y, rescri.bed amount, of .granul ar resin 2007 having. g uni form
Chi ckness. 14 30meRiqIfing egtnismy 22 s an Syeiyation mesHgRsBorcIY isFhar o
2007 may be; s, & iR ¥ed $6%6h bk éﬂ%ﬂ% L8R HBlRNUMYq resi n
2007 inr e%less ngg%}ﬁ?s : o? msas((j)jclaﬁ t ﬁe unﬁagﬁc% Hlac esg.S "2 "hsqu'eegeed' may be
enpl oyed aseleaseditth 201 Ristformhdidin@ rRteshedl filre30 IS HAORE rededss201@ doflegimiding to
Appar at us 2001 conprises inl oader 2002 feeding granular resin 2007 to the
-40 ) d adbeshapg or 1eaess 2886 dpowAhe fimetipe aSthissevacyption meckanideedi ng t he resin
material to t hz C?Vitty'd Itnl r 203)2 i ncludes a body 203 1 in the form of
a flat plate an Ago ntroduction Mechanism
Feeding mechanism 2021 includes introduction mechanism 2023 measuring
granular resin 2007 and feeding prescribed amount of granular resin 2007 to recess 2014,
as shown in Fig. 26. Feeding mechanism 2021 may have a measuring mechanism (not
15 shown) measuring granular resin 2007 fed to recess 2014 of die 2024 along with
recessed film 2015.
(As to Mechanism Flattening Granular Resin by Vibration)
Although not shown, apparatus 2001 comprises a mechanism horizontally or
vertically vibrating the base of feeding mechanism 2021.  As shown in Fig. 27, this
20 mechanism vibrates the base. Thus, die 2024 vibrates. Consequently, granular resin
2007 vibrates to be flattened in recess 2014 of recessed film 2015. Consequently,
prescribed amount of granular resin 2007 having a uniform thickness is formed in recess
2014,
As shown in Fig. 28, granular resin 2007 may be so pressed by a presser/flattener
25 2028 that granular resin 2007 in recess 2014 1s formed in the uniform thickness. A
"squeegee" may be employed as a tool flattening granular resin 2007.

(As to Inloader)
Apparatus 2001 comprises inloader 2002 feeding granular resin 2007 to the
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mechani sm (not shown) for adsorbing nold release film 2013 to a | ower
surface 2032 of body 2031, as shown in Fig. 29. Therefore, recessed film
2015 is adsorbed to | ower 5 surface 2032 of body 2031, as shown in Fig. 30.
The mechani sm for adsorbing nold release film 2013 i ncludes a suction hole
extending fromlower surface 2032 of body 2031 to pass through the inner
portion thereof, a vacuum punp forcibly discharging air through the suction
hol e and a vacuum tube or the |i ke making the suction hole and the vacuum
punp conmuni cate with each 10 ot her, although not shown. These are
evacuati on nechani snms. The evacuation nechanisns forcibly discharge air
froma space around | ower surface 2032 of body 2031  to another space

t hrough t hemeld@sseaiivholBloadsd 208 e fupgdensmasaupechantsy deedingthe &M Patersl 19015 i s
adsorbed to,l I I f ; t t_.sh body 2031
i nil udes a tﬁlﬁgﬁtﬁ’i :?ﬁﬂ?%%?gé@ﬁ%lg%ersgdgﬁégﬂﬁﬁ fr?lle f{i@r&'ggﬁgﬁb@ﬁ\e’i‘a r %ti ngybody

2031. Ther ehed@nishlthé sHBGRRr 2830EHA ol Rl sOfIAN20 Btol88er sutfild 2032 sfecess
2014 by vibrating body 203 1. According to this, granular resin 2007 in

recess 2014baddy 20B htasshewin indog sy udibeteforegreaenskdifilm 281 nis 20@7bddatvilower he

uni f or t hi ckne is.faqr in recess..2007. If the thickness of granular

-resin 2007 ﬁ@é&ﬁé@z ﬁ&ﬁﬁh%ﬁ%ﬁ?%’ﬁ‘ ‘P}d%gg)ed film2015 on which granul ar

resin 2007 is plaeedlelianll bf ARSRAM A d-ARIAARN 2 2ifGIes hREBhGTEMENL | Oned
d re m t

mechani sm may so vibrate no ase f1i at granular resin 2007 is

flattened. &Aending fdrh iwwkrehrfieadddof Redy 20NEb@abathyouphthd innétyriéep i n whi ch
mol di ng nmechani sm 2022 provi ded on the base of feeding nechanism 2021 forns
recessed fi therefB5/apenng puwpifereidly dischatgingnai Hireughshe agtiop hols andg vaguughown i n

Fig. 23, fil 013..i di 2024. Th h., 2025
o iooe o e B IETRE rfakanEsBe R ndE oA e vadn g poipe oA Hith B Bose 11 m
2013 i1p hel by akRARARORRMD! T 2024 ARt PHEANRRR5 TR 5ASRARAY Ng Lo

recess 2026. Consequently, recess 2014 is forned on noid release film 2013,
as shown i nmectgnis@s foreibly disaharge avdroni a spareapaumdtlower sunfacd2@¥2 dffb@dy 203 i s

nol ded wi th nol di ng nechani sm 2022 as shown in Fig, 23 to 25, the filmnma
be nol d\émd offt %no\r,&e[ gpadcp éhrggétht_he pmtt%ﬁélpfe and the v:!xcuumI t%be. Thus, recessed glm ! 4

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 is formed in recess 2007.  If the thickness of granular resin 2007 becomes
nonuniform when recessed film 2015 on which granular resin 2007 is placed is
20 transported by inloader 2002, the aforementioned mechanism may so vibrate mold
release film 2013 that granular resin 2007 is flattened.
(As to Method of Feeding Resin Material) v
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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recess 2014 corresponding to the shape of recess 2026 may be fornmed by
forcibly discharging air fromthe space in recess 2026 to the external
space through a suction 5 hole extending in the inner portion of die 2024 in
the state where nold release film2013 is set on nolding surface 2027 of
di e 2024. Then, introduction nechani sm 2023 introduces granul ar resin 2007
into recess 2014, as shown in Fig. 26. Then, the nmechanismfor flattening
the granular resin provided on apparatus 2001 vi brates the base of feeding
mechani sm 2021, die 2024 and 10 recessed film 2015, as shown in Fig. 27,
Thus, vibration is applied to granular resin 2007 in recess 2014.

Consequently, ggrgé}géeﬂz%féﬁ?ﬁ%é?ﬁtﬁoﬁ% &h?ch‘;]ﬂhétﬂ‘irﬁ W6iloldly Wit 1 glgg%fl%c}&éﬂi’:? refore,

granul ar resin ormthickness In recess cessed film

2015 i ncl udormag she®asn Big143 tenls, whé HinOimap be aoldedonty WK diel?@L4 NgFédieruni f orm
t hi ckness may hereinafter be also referred to as a flattened resin

recei vi ng fédesa 2004@orregpopding totheshapemfrreeass 802 omarbe formpé by fareibly The step in

oty R0 BB RN S I L BAGIE e, L

i nl oader 29 é&nﬁﬂggr%h@‘??{ﬂé}“@fﬁionyf‘H%zdzﬁ%%%@até bhdle ﬁ&%gggﬁgglm@l@m act

‘with die 2024 1s ad ed to [ower surface 2032 of bo 20 1 nl oader
2002. Then,is senboamiling S0RceDYESofuj@02#.i n t he state where recessed film 2015
is fixed to |lower surface 2032 of inloader 2002, as shown in Fig. 30. Then,

i nl oader 2002 t dhamileFoducten BgehanisesO2 3 iatEedusengrapplpniesio 2807 inte Feces i s

transporte cavit 2 , S .0 Fi 1. At this tine, .inloader
2002 Lo whieOhEr SEEhEIP et  Thel S Benfryer?tor Baneihe ndalghlillesl " Peert e
into the spaGRIdIINRRraHRRB0] WrsleS®e bafiofdee AR edRdismOWe | diPhoh A gt | on
2004. Thus, inloader 2002 is positioned above cavity 2010 of |ower nold
sect i dh 200dcessEd dim 20é% es showd th Iog. A7e c ewedvibriation BGippliddstofgrarudest resmt o cavity
2010, as s in  Fi 32. Then,  inl oader 20 erm nates the adsorption of
ocossod f (0N Bufksess 280 THemesaEBiY. & éFSl’?gé%'}ﬁ@@E@eéﬁ%\éﬁCSS,s 44 2hown i n

Fig. 33 T%reféﬂéﬁg%mg% r\%i? %66’7’ fils tHQurgi?dﬂr} HickAlds i fileds 81 470! RLdGed Hidh ace of

| ower nol d sectio recesse
2015 including recess 2014 fed with granular resin 2007 having the uniform thickness

may hereinafter be also referred to as a flattened resin receiving film 2016.
15 (As to Transportation of Resin Material)
The step in which inloader 2002 feeds flattened resin receiving film 2016 to the
mold assembly is now described, as shown in Figs. 29 to 32.
As shown in Fig. 29, inloader 2002 is moved downward. Thus, recessed film
2015 in close contact with die 2024 is adsorbed to lower surface 2032 of body 2031 of
20 inloader 2002. Then, inloader 2002 moves upward in the state where recessed film
2015 is fixed to lower surface 2032 of inloader 2002, as shown in Fig. 30. Then,
inloader 2002 to which flattened resin receiving film 2016 is fixed is transported to
cavity 2010, as shown in Fig. 31. At this time, inloader 2002 to which flattened resin
receiving film 2016 1s adsorbed 1s 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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film2015 term nates. (As to Conpression Mol ding) 5 The step in which

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

cl osed, as shown in Fig. 34. Thus, electronic part 2005 nounted on substrate
2006 is 10 dipped in the nelting resin material in cavity 2010 in the state
where substrate 2006 is set on upper nold section 2003. Thereafter bottom
surface nenber 2011 of the cavity presses the nolten resin in cavity 2010.

Thus, the escti bed pr rejis.a ied, to t | t-en resin in cavity
2010. Aft_eﬁ%ge#%ﬁﬂ%@éggg?we&uﬂ@%éﬁish%w? Wgﬂﬁoﬁenﬁw ’st?'ﬁ step|e pses, upper
mol d secti ‘éGve%ﬁg%aﬁgdzdlg\%ﬁﬂ t@h&dﬁ%%ﬂf@& A00%eroh61dAB& AR 00T Rt redédsed

el ectronic part 2005 nmounted on substrate 2006 is sealed in resin conpact
2012 corr &maoth regninetes.he shape of cavity 2010. (As to Function/Effect)

According to the nethod of .co ssion nolding for an electronic part
according to th?éSBQ%Pfé,ss“g}%[ﬂ?@ resin 2007 is fed to cavity 2010 in the

state gl aced 20t UncleRRREN phii883 FouThB IRt @b ar resin 2007

does not remain on t anismteeding the resin matertal to the cavity.
Consequent lcympressiomfriolded ywithntht hedin maretisitin odvigr2Noligsow dsdchbeD@ithf ed to
cavity 2010 is high. Further, granular resin 2007 having the uniform

t hi ckness ¢efarepee tfoddg 134 c Avpnylar regn 300 ekt epoheaating iragayitn 20 Heedvgredlonith can be

uni formy heate lten in cavit 010. Consequent| th sin materi al
" cavity 366 FUT0r B8l PP b B SHallangYa Ao e EhU S0 €004 FiSm anot her
part. Ther & QLg as ShGviidtis (4. a"I‘ﬂu&%lécﬁBbi'cg}aM 2005 ittt d TG ate 2806As | MPr ove.
In the nmethod of conpression nolding for an electronic part according to
t hi s 10 43 Bymeplirethe imultirpdesin 20HRiabm cavie 20 foihdhe shte agterd substra® 280®is whi ch

granul ar resin 2007 is placed to_cavity 2010 fromthe position above cavity
2010 that @FiTUMRPEr Ml 5scqrpV03s  Thereatter bottom surface member 2011 of the cavity

presses the molten resin in cavity 2010.  Thus, the prescribed pressure is applied to the
molten resin in cavity 2010.  After a time necessary for hardening the molten resin
elapses, upper mold section 2003 and lower mold section 2004 are opened. Thus,
15 electronic part 2005 mounted on substrate 2006 is sealed in resin compact 2012
corresponding to the shape of cavity 2010.
(As to Function/Effect)
According to the method of compression molding for an electronic part
according to this Example, granular resin 2007 is fed to cavity 2010 in the state placed
20 on mold release film 2013.  Therefore, granular resin 2007 does not remain on the
mechanism feeding the resin matenal 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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fed to cavity 2010. According to the nmethod of conpression nolding for an

el ectronic part according to this Exanple, therefore, scattering of
granul ar resin 2007 or the |ike 5 caused when granul ar resin 2007 collides
with cavity 2010 is not caused, dissimlarly to the conventional nethod
droppi ng granul ar resin 2007 into cavity 2010. Thus, foreign matter is
prevented fromremaining on the lower nold section or the surface of the
substrate. Consequently, no cleaning of foreign matter is necessary, and
reduction of the yield of products resulting fromforeign mater adhering to
the substrate is prevented. 10 Therefore, productivity of resin conpact 2012

const ¢ Ut BSRRtn Rl BRORLOMGL, HIRIEKSS: AnFAS N DPeRGRARK BoBYCh 25 2

shutter ptovi on a conventiona m eedi ng granul ar

resin 2007 s il edyaviy@01 0 dfethe bositieh abdve catig0T0@thengendldratsii beosiBut t er
does not operate due to adhesion of the gr anular resin is prevented.

Ther ef or e, fedite qevigaR0i viAcgordingtth éhqnethee tof cemprepson mpldingalar an gegtronigidi ti on,
granul ar resi,n 2007 in.,cavity. 2010 has the .uniformithick . _.Therefore,
eat - condudtt MgiHre HoFChamPlE BTedft, statritha Bl eRPR02 oo e Ranul ar
resin 2007 calsed vieh kRl READO0T BUBideCONNUAG01 01 A lcGsech! AshaRAD Det ween
the granules constrtuting granular resin 2007, whereby air and isture
cont ai ned ithe capwemischalrmetbed droppiig geanelatl irssirh200Jedtoocatispa 2@l @ hrithug ot

comuni cation holes. 20 Therefore, formation of voids in a fat conpact is
" prevent ed. Matigaisprevente fiom rempining enthsrlewe waldssetinngy thesurfase ef &€t r oni ¢ part

200" 9109, AP B0, 0 RARE B K3 BTN LB g TR0

with refere resSl 9n nol di ng

appar at us fted yigld o bRAuER 'ﬂés@hﬁ@rﬁon?%ré@ﬂ%térrhdﬁéﬂ%toaﬁe Sbdtr &6 ieptevdni@l. nol d
assenbly according to Exanple 4 showmn in Fig. 33 etc. are basically

i dentlGal iThesforacprodectiviy efitdsingrompact ZNEr estitating payh of thdeneductimproveseach
other are assigned to these identjcal structures, a descri‘pt i.on thereof is

e , d
not repeated. - bf‘_ﬂth?{s nQ MSGRANST #chas 28 Utéeﬁd’_‘%’é’,e péﬂ"‘af)dp%’? ETRYeS e_ﬂ@%?‘ conpri ses
a | ower m'rﬂecﬁ?rﬁ#m?d}fe%@%%ra&ﬁ%siﬁ%@,%@éb@’bc@&@éc@%? siEhGavi ty 2010. The

bottom surface of cavi
inconvenience that the shutter does not operate due to adhesion of the granular resin is

prevented. Therefore, the productivity of the products can be improved.

15 In addition, granular resin 2007 in cavity 2010 has the uniform thickness.
Therefore, heat conducts from the lower surface up to the upper surface of granular
resin 2007 at a uniform speed. Thus, communication holes are present between the
granules constituting granular resin 2007, whereby air and moisture contained in
granular resin 2007 are discharged outward through the communication holes.

20 Therefore, formation of voids in a fat compact is prevented.

Example 5

A method of compression molding for an electronic part according to Example 5
and an apparatus employed therefor are now described with reference to Figs. 35 and 36.

A mold assembly of a compression molding apparatus for an electronic part

25 shown in Figs. 35 and 36 and the mold assembly according to Example 4 shown in Fig.
33 etc. are basically identical in structure to each other. Therefore, signs identical to
each other are assigned to these identical structures, and description thereof is not

repeated.
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2010 is constituted of a bottom surface nmenber 2011. A recess 2014 of a
recessed film2015 is fitted into cavity 2010. Recess 2014 is fed with
granul ar resin 2007. 5 Ganular resin 2007 is flattened, and has a uniform

t hi ckness. Recessed film 2015 is inserted into cavity 2010 by an inl oader
2042. 1 nloader 2042 includes a body 2044 having a through-hole 2043 and a
lid menber 2045 capabl e of closing through-hole 2043 and preventing resin
fromscattering. As shown in Figs. 35 and 36, |id nmenber 2045 is fitted
into through-hole 2043. 10 Simlarly to Exanple 4, body 2044 of inl oader
2042 has a suction hole extending froma |ower surface 2047 to pass through

the inner portig gsmwm 52951&?d ?é; mtag%g%t afR005 e nseéafléﬁértrﬁ&sqﬁ&ﬁﬁ' n

receivi ng film?2 (rece sed IS in c e contact wwth cavit

2010, sinc20@. r Liowee mold 3ecB&i B004shas u ety Bmmuqrhetbbaomtwtfawbﬂvahey
connunlcatlnﬂkmnth cavity 2010. 15 Inlooader 2042 including Iid nmenber 2045
accor di ng £9 th%nsEWé?FbP%a b@t%ﬂrfaﬁﬁwmt@ﬁ%@b&edAMéﬁ 004 opatecspredur f ace of

cavity 201 0 i r col ressi on-nol d
20l a1t bR SR BT RR by U9 et S e O B i 2P eer | 2042
adsor s f 1 ghirRnedesitR007 i§ ﬁEt@én\édi i b 3@ thknbdat ERWassed fil 2005 @Sent

“between | ower surface 2047 of |id menber 2045 and the upper surface of 20
flattened osenadiato caesy P01XAY7an inkwaddr@®2i n Fig. 36. In other words, |ower

f 2047 flid nmber. 204 f \

2007 are. not .ﬁr&%ﬁ%ﬁ@lﬁ%@i&%%@%ﬁaw & fspustisholg 28 gra”ﬁ’cLs. n 2007 i
‘ di

et e L 60 50t P o

scatter angsandied & Rigs. 39wad 36Uld dedbe? @325 o fithalintoBbughtele 20aBoader 2002
adsorbs flattened resin receiving film2016. According to the agparatus of
Examg0e 5, Shaileslyée Exampladubedy 2044iof imoagier 2@42}9h36\ﬂe6m'@@n hole prtgrthes rag a2 o | ower

S ace O O JRTOSL 2035, 0, e i sseRceel loremeptioned
surface 20320 0fenfP¥in 203 Wit fild ¥ ORARIce M %k POYY) is Int1&E Rt With cavity
2010, since air in cavity 2010 is sucked through the suction hole communicating with
cavity 2010.
15 Inloader 2042 including lid member 2045 according to this Example is desirably
employed when the bottom surface of cavity 2010 is considerably large in order to
collectively compression-mold a plurality of electronic parts in single cavity 2010.
When inloader 2042 adsorbs flattened resin receiving film 2016, an interval S is
present between lower surface 2047 of Iid member 2045 and the upper surface of
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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As to the others, effects simlar to those attained by the apparatus
according to Exanple 4 can be attained by the nethod of conpression nol di ng
for an electronic part 5 according to this Exanple and the apparatus

enpl oyed therefor. Exanple 6 A conpression nol ding apparatus for an

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

s mot 1 opEa TaP 20 LrebRS LR iloe DB Bt HPaos T GRS 0B TG g o

this ExanpligEx#&pptpni ses a | ower nold section 2004 and an |nloader 2052.
Lower nmold section 2004 15 has a cavity 2010. The bottom surface of cavity
2010 i s consti t dtsdd thsf othersorftesinsimiler s hase atbainedloyithe apparetug agcopdigg to

transports e film fed ranul ar resin 2007 in.a recess
2074 1l odAaPEGRG il s gt bttt eiel amolfRe ok errs e an: om
2055 apd a ¥% l hol e 2053.

- Pressi ng/ f la%%cﬂ(r%%'ﬁ&éi%e%xﬁﬂlﬁi%l%g p‘%?%?‘?gné Og?%ﬂ{? &hre5| n 2007 in recess
2014 by 20 presdHxagplefd | m fixture 2057 fixes recessed film 2015 fed with

granul ar resin 2007 in recess 2014 to a |ower surface 2056 of body 2054.
Pressi ng/ f| at t erf} AYMPREESHRINS mng@BBanaWé IfQrcRasel %@t@nmrtn@ﬂfm raethed pergr er

2058 vertic vin 0 e 20 Iastlc nber 2059 such
as a sprl ng}o%ﬁ%’gﬁéﬁegg‘pﬁ S‘gg&hﬁ%%fng% |aﬁ'8 1‘8I atAtIEﬂ]i ﬁser%b%er 2058.
A pressing &@ﬁé@tﬁ?preéloqu&alﬁgﬁpwétﬁé ﬁ)trtaﬁradagoﬂaergsbﬁrsh&%ﬁl Fibattyemg 3gr anul ar
resin 2007 in recess 2014 by  pressing. Consequently, the thickness of

granulr r esiith<200id assembiy dosomiingetd. ExBtuple pslewai mdis Bdfee arobasically

pressing/fl, atte i.ng menber 58 may ovi ded wt resi rel ease | ayer
2070 havi nd dengical|ip étﬁ‘fc"‘l"élt%éécg‘tﬁth‘?rty \Rﬁrteﬁ"i?e%’éd‘ienf%ﬂrt%ﬁ s Tefl on

o L R TR S
a pulled state. Asshown inFigs. 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 of a bottom
surface member 2011. Inloader 2052 transports a recessed film 2015 fed with granular
resin 2007 in a recess 2014. Inloader 2052 includes a body 2054, a pressing/flattening
mechanism 2055 and a film fixture 2057. Body 2054 has a through-hole 2053.
Pressing/flattening mechanism 2055 flattens granular resin 2007 in recess 2014 by
20 pressing.  Film fixture 2057 fixes recessed film 2015 fed with granular resin 2007 in
recess 2014 to a lower surface 2056 of body 2054.

Pressing/flattening mechanism 2055 includes a pressing/flattening member 2058
vertically moving in through-hole 2053 and an elastic member 2059 such as a spring
provided between body 2054 and pressing/flattening member 2058. A pressing surface

25 of pressing/flattening member 2058 flattens granular resin 2007 in recess 2014 by
pressing. Consequently, the thickness of granular resin 2007 is uniformized. The
pressing surface of pressing/flattening member 2058 may be provided with a resin

release layer 2070 having excellent releasability with respect to resin such as Teflon
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According to the conpression nolding apparatus for an electronic part
according to the aforenenti oned Exanple, effects simlar to those attained
by the 5 conpression nolding apparatus for an electronic part according to
Exanple 4 can be attained. In this Exanple, pressing/flattening nmenber 2058
may so press granular resin 2007 in recess 2014 that granular resin 2007 is
flattened when inl oader 2052 transports recessed film 2015. If granular
resin 2007 gets out of shape when inloader 2052 10 transports recessed film
2015 or when inl oader 2052 feeds granular resin 2007 into cavity 2010 in
this Exanple, pressing/flattening nmenber 2058 may so press granular resin
2007 in r egr@%geﬁg%dmgftk),%@me.r%cess%@fﬁ?maéls‘lna%bseﬁﬁ htﬁ’ﬁf’%{@&gf"e TA
conpressi o | di ng apparatus for an electronic part an § met hod accor di ng
15 t o Exanpémract vathdowevsudfase2030exf boidy RB054bEmbnade 20562 gpulléistite. 46. Figs. 39
to 41 show a nechanismfaor feeding a resin material, Figs. 42 to 44 show an
i nl oader, and FA§rding tefhe cOBPEHERN Mpdding appasaiys &1 apsiediTABCRPBar at us for an

el ectroni c_part.. | d_asse. f the ression npl di.ng .apparatus for an
el ectroni cagcé’rrémg éotﬂgﬁ%\f\ﬂn‘fn%g%&/g%’g% ’#ﬁ:& _ méanafi 1 H’@S%ﬁ?adneglsbggt | y according
to Exgnpl ec Tﬁﬂam th8ldingGppardtis bCan M @rddfSpaseddeyrditbtEaaipld Neanteuct ure to
-each ot her. erefore, sSigns identical to ‘each other are assigned to these

i dentical sttmet ures, and description thereof is not repeated. The nethod
according to Ex?mﬁ£§37 is different fron1tge %{grenentioned t hods of
Exanpl es 4 to 601 WiSEx38ipl Pressips/Hatieningmempar2Uog maySomsssTEErmgRT 2ol d 25

rel ease fi r ral I od:8hih ; ] o LEd ly, nold
rel ease fi P@%@B"eﬁgwﬁghg % %?Aéa?rre%ﬁg%@ %gﬁgtﬁfclz e‘gﬁétﬁde\}alxrg%& 229%%{1%@%010 when

granul ar r esdesse@ 80 2055 T dflgitagulamiesiny2080 Lotsiout bhshape ivheslinbdadecZORr €Ssi on
mol ding for an electronic part according to this Exanple. Thus, nold -47
rel edde fi transponts resesped filmm 261 Towwhendalorgen 2042 feeds granuiar 2&I200Zareequent | y, a

recess  equlvaloRh il 0id BASHR kAL STRONINE 106105 SRS Pl 1Y 2010

resin 2007 in recess 2014 that granular resin 2007 is flattened.

Example 7
A compression molding apparatus for an electronic part and a method according
15 to Example 7 are now described with reference to Figs. 39 to 46.

Figs. 39 to 41 show a mechanism for feeding a resin material, Figs. 42 to 44
show an inloader, and Figs. 45 and 46 show the compression molding apparatus for an
electronic part.

A mold assembly of the compression molding apparatus for an electronic part

20 shown in Figs. 39 and 46 and the mold assembly according to Example 4 shown in Fig.
33 etc. are basically identical in structure to each other. Therefore, signs identical to
each other are assigned to these identical structures, and description thereof is not
repeated. The method according to Example 7 is different from the aforementioned
methods of Examples 4 to 6 in a point that a recess 2014 is not formed on a mold

25 release film 2013 before granular resin 2007 is fed.

More specifically, mold release film 2013 having a planar shape is sucked toward
a cavity 2010 when granular resin 2007 is fed to cavity 2010 in the method of

compression molding for an electronic part according to this Example. Thus, mold
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rel ease film2013. (As to Conpression Ml ding Apparatus for Electronic Part)
5 A conpression nol di ng apparatus 2061 (hereinafter also referred to sinply
as "apparatus 2061") for an electronic part according to this Exanple
conprises an upper nold section 2003 and a | ower nold section 2004 simlar
to those shown in Figs. 33 and 34. Apparatus 2061 further conprises a
cutting nechani sm (not shown) cutting nold release film 2013 having a

pl anar shape of a prescribed size froma nold release filmin a 10 rolled
state. Apparatus 2061 further conprises a feeding nmechani sm (base) 2062
outside the nold assenbly, as shown in Figs. 39 to 43. Feedi ng mechani sm

(base) 206 I al.ar i . r I after

i ntroduci ngel%ars gﬁfﬁfg@3r%;&%%§5¥5§§%§a&%2}58%92g2% ?dl: ?%g%%g&’rgA%g%sgat us 2061
further cogpiilfes t@reces 2ad %bergb@Zidii@ ) El@rbﬁgpb' $fl dAdit @2 @Ik afolded<Inmal@07

pl aced on nold release film 2013 to the nold assenbly. (As to Mld

Assenbl y) reesse filmPR@llsecti on 2004 of this Exanple includes cavity 2010, as
shown in Figs. ,45 and 46. .Cayj 2010 has .an..openi 009. The bottom
surface of cavi 1(95%‘?@mp?smmq\{‘%&@%@sgor[}:?‘JF‘tQH?W% ace menber 2011.

Appar af us 2061 QOURti-ERbnifdRaBRANAL b8 [REAARCP IR RaLrral AU 9c for ol bl y

*di scharging air e space~ih cavit 10 outward 1 n or 0 cover
cavi ty 2010apgatdiugailed"y fel emslecttodiepatOdGordihg trothpl Exaaiple cdmywises atheppevacuat i on
mechani smcan_bring nold release film 2013 into close contact_ with cavity

2010 due t &N sesiRn BE0F andlca lowier mekd seetion AQ04 smiteragithepe phowa i Bgy 333nteedi ng
hani 62 ,0f . L ]i Le inch £ nber. 2064,
R e a e  de e LR Mt

base, a fr aniesm
shown) for relfez{s@tﬂ‘lrﬁﬂb[‘Qhag)h?gz'%glgﬁarrsﬁl b2 dscrib@d Qzerngbﬁaasfﬁomir_élerasa@ﬂé ih g placed

on filmreceiving nenber Fil'mreceiving nmenber 2064 is placed on the
base.1(Fr anwolkdGHates - 48 pl aced on nold release film 2013. Introduction

mechani sm 2023 neasures_granular resin 2007 an i_ntrgduces t he ,ﬁar’ge into
frame 2065. The ARPaRE 209 teither cgmprsgs qfeeding mechanism (base) 2062 outside the

mold assembly, as shown in Figs. 39 t0 43. Feeding mechanism (base) 2062 flattens
granular resin 2007 on mold release film 2013 after introducing granular resin 2007 onto
mold release film 2013.  Apparatus 2061 further comprises an inloader 2063

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

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

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

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

(As to Feeding Mechanism)

25 Feeding mechanism 2062 of this Example includes a film receiving member 2064,
a base, a frame 20635, 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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granul ar resin 2007 vibrates the base. Frame 2065 has a through-hol e 2066.
Through-hol e 2066 is a space fed with 5 granular resin 2007. Therefore,

t hrough- hol e 2066 corresponds to the shape of cavity 2010. Through-hol e
2066 i ncludes an upper opening and a | ower opening. As shown in Fig. 40,
the | ower opening of through-hole 2066 is closed wwth nold release film
2013. Simlarly to Exanples 4 to 6, the nechanismflattening granular resin
2007 applies vibration to granular resin 2007 in through-hole 2066 by

vi brating the base of 10 feeding nmechani sm 2062, filmreceiving nenber 2064,
nol d rel ease film 2013 and frane 2065. Consequently, granular resin 2007 is

flatencd. Thes bhAAEAIAC ABEHAR! S Fficrbe o RRIRSO A LA SR 0 anul o

resin 2007 roug pressing sane ess of
granul ar r&éslﬂzé@ﬂﬁdl1§tr@uucémms&ﬁdmb¢/frhh@sze65.! arThemktinisiEehAttenide. G anul ar
resin 2007 remains on nold release film2013 in the flattened 15 state
after franPgrmrEs;nZ@}i?U\v@dteS(h!ﬁsbaS@ | nl oader) As herei nabove descri bed,

apparatus 2061 cor hi s c ri ses | oader feedl ng
granul ar resin %‘{th }’{ ?@%631 gﬁ) gflgl ?ljedégﬂi)ﬁﬁ%ﬁcﬁg Bccor di ng
to Exagmpl es ﬁhﬂf‘ s a 20
- body and a %’?‘g{lg rg%%gé(% i xe Eég&f h gh%li%?f);é;%cogl C%mﬁ% gl%gﬁ%elAd}%gggﬁ
acconmodat i 200. sPhagROoR 2866 mchfaleeaSupmro@sm@@dmmgldv&rbbauﬁg]apes showmavi ty

2010 is prow ded on a lower portion of plate 2067. Therefore, the |ower
portion of ipFig 402befowes operiag pf ﬁh{%html%t%%%lpémwfbwﬂbBB)l‘bfelfFaé%ﬁhn 2013.

accommodation s 068. and her al, po n .2070 ncl o openi ng
2069. When inl oa g’ﬁ %btggi)ﬁig}p&qs 4gmpfi eem%g’ Mﬁgtsma%\%}ﬂﬁé{ﬁ res?’?o{eﬁe | ower
surface of g, ﬂésevlgrgﬁgn to Z%rﬁnularl%ﬁh pOET 1ﬁ|thﬂﬂr hinoRr ﬁ%@%y'v%r@ﬁr%%@bade@fo contact
with nold releasefl 13 on which fl attened granular resin 2007 is

pl aced) as &hbnmmechanﬁn@&ﬂ& AfdmaneceiviSg mEmber 2064 mdldrelgass film 20137anidSrame

accomodated in resin accommudati.on of plate 2067, | n other
words, gran#loar F@gwqugréb?gliagulamr@%ﬁ@?@&ff%@%da wi The Taieang @eshanesm may, 2013

and pI ate 2}96;17 mf:él-t{lgfsﬁg‘%%t% %tgrzfnﬁlaf B%Ohﬂu? tlﬁé‘b@*’%‘gé QB(% 5’3'; prregs%é.'th%(m?

scatters when pl'a ranular resin
same. The thickness of granular resin 2007 is uniformized by these flattening

mechanisms.  Granular resin 2007 remains on mold release film 2013 in the flattened
15 state after frame 2065 is removed.

(As to Inloader)

As hereinabove described, apparatus 2061 according to this Example comprises
inloader 2063 feeding granular resin 2007 into cavity 2010 similarly to the apparatuses
according to Examples 4 to 6, as shown in Figs. 42 to 44. Inloader 2063 includes a

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

25 the lower surface of plate 2067, i.e., peripheral portion 2070 is brought into contact
with mold release film 2013 on which flattened granular resin 2007 is placed, as shown
in Figs. 42 and 43. 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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transported to cavity 2010. Granular resin 2007 is transported in the state
accommodated in resin accommodati on space 2068, whereby flatness thereof is
5 mai ntai ned. Although not shown, peripheral portion 2070 is provided with a
suction hole for adsorbing nold release film 2013. The suction hole

comuni cates wth a vacuum punp through a vacuum tube. The vacuum punp is
an exanpl e of an evacuation nechanism and the vacuumtube is an exanpl e of
a vacuum path. Therefore, nold 10 release film2013 is adsorbed to

peri pheral portion 2070 of plate 2067 through suction by the vacuum punp.
Thus, opening 2069 is closed with nold release film2013. Therefore, a

oS, LA ERSF R TP 20 8 5B DS S BN o ST

2010 by in en no ase | at e

2067, air Kyt bRSHAr Ae3in200P REREA Whdh SIRRCD6Z ARG gimlaPR skl oharged out ward
t hrough the suction hole conmmunicating with resin accommodati on space 2068

of pl ate 2@@Fsported tr chvity 2080.t Horanulart fegine¥driptransporséd mohelstatel ease fil m 2013
to plate 2067 is assj.sted. The vacuum tub 0 nicatin ith.the suction

hol & of _pi AEOTIBRARIeAAN SESIACBRMORAYGT SaCE P00 PSRy JatneRANTROLA f val ve | o
det achabl ynp‘rq{mﬁhgded on the vacuum tube. 20 After evacuation term nates,
“therefore, the on-off valve is closed, and the vacuumtube is detached from

t he on-of f val valthdigthna saswatpesiphéral poteion 2@ is rovided witthe sudaiandoletfbre

on-of f valve is opened. Thus, inloader 2063 can transport filmed plate 71 to
cavity 202dsanbing soltbretfiapgyfilh2013amd hp puetipndiola ¢ammumeasesghith msaduymct i on of

t he vacuum pu As, shown in, Fi 45, filned .plate 2071.is brought into

cont act  wi PHTPONIIEREMEUTE e Th soH% B IR FhSTTPISBES SFRAIN: e space
in cavity 2010200 Jh8ShdVachith AP LIPS vARRR Pt CTIR8&GreMrbly | ower

nmol d section 2004 'and plate 2071. At this time, plate 2071 hol di ng granul ar
resi nL(R0OO7 relsassdilmRated adsorbéktonprniphergl sartibm2@70 of plate 2867 thmbuphssactioron 2004
as to close opening 2009 in a state where nold release film-50 2013 is held

t her ebet we ¥ NOFEHIAFUDD69 1HHS, SPERIBS 20%671s clpsehpith mab selepse 8w 2013 2010  and
Mol d rel easg,ofdrbd) ARtaPidte DO &dPfhiind oP4HRRT A Foks LEgpbhERlo BLAPES:

2010 by inloader 2063.
When mold release film 2013 is adsorbed to plate 2067, air in resin

15 accommodation space 2068 may be discharged outward through the suction hole
communicating with resin accommodation space 2068 of plate 2067.  According to this,
the adsorption of mold release film 2013 to plate 2067 is assisted.

The vacuum tube communicating with the suction hole of plate 2071 is provided
with an on-off valve. The on-off valve is detachably provided on the vacuum tube.

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

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

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

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

of lower mold section 2004 as to close opening 2009 in a state where mold release film
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In this state, air in the space in cavity 2010 is discharged outward by
evacuation. Thus, nold release film 2013 noves in cavity 2010.

Consequently, nold release film 5 2013 is adsorbed to the surface of cavity
2010, to correspond to the shape of cavity 2010. At this time, granul ar
resin 2007 in resin accommodation space 2068 falls up to the bottom surface
of cavity 2010 along with nold release film 2013. Consequently, granul ar
resin 2007 having a uniformthickness is fed into cavity 2010 covered with
nold rel ease film2013. 10 (As to Method of Conpression Ml ding for

El ectronic Part) The nethod of conpression nolding for an el ectronic part

di thi le | i | | ihm 2013
T or epar edd! 8 nEd B e OMHInB 285 0P Rire 206 bnenlF A5 B BASS 1B o on
the upper ghd mdkEreRhselfillnM0N 6RI pdsiidnedRIRBEaR R iRhAcAPlaa8s. f eedi ng mechani sm

2062. Thereafter frane 2065 is set on 15 nold release il m2013. Then,
i ntroduction mebhts tate, 2028 theespacr Bsagtn AUl Cas diselwrged @0vdrd yrnevacuatiooduces

ranular resin 2007 .intg t ugh- hol e 20 f frame 2065, as ., sh in Fig.
907" A Lt 0 8 fadat fiat 2 3R b G S BB ettt el Tes R, o T O
examplze. T : i reaf j i i £ attens
gr aml5ar ?223{ lﬁ%g%%%?ﬁ% t?ﬂ%%rﬁa%%P ﬁ%‘%@g@% tgfcbfl'[re%pﬁgﬂ%ggé S@%‘?@?X’L on, as
shown in Fi2010.41At tB3 tingy) gemulanidsin, 2007 am tdshract e d 2 /spaes/208@ fhllseupai f or m

t hi ckness is fornmed. Then, frane 2065 is renoved fromthe position on nold
rel ease fi lthe oo surfaeapigaxity 2RK) dlonmwith meaidrelease AlmB0 8. r dlamemently,m 2013 in

N e L e

pl ate 2067 pistd Raske fRneshzi n a pl ane 25 substantially identical to nold

rel ease film 2013. Further, peripheral portion 2070 of plate 2067 and nol d
rel eade fil m 201A&s coiethodtod Compressibn MbldingdehElettharic P@onsequent | y, granul ar
resin 2007 is encapsul ated with nold release film 2013 and plate.  2067. At

this time, grandibametkog of comprespian Moldingiaria clecprie Rad agsadiBg i thiesin - 51

eI p0r B e 0Pk LA ARS8 2913l RS e Trom

39. Then, mold release film 2013 is placed on the upper surface of film receiving
member 2064 placed on feeding mechanism 2062.  Thereafter frame 2065 is set on

15 mold release film 2013. Then, introduction mechanism 2023 measures granular resin
2007, and introduces granular resin 2007 into through-hole 2066 of frame 2065, as
shown in Fig. 40. At this time, granular resin 2007 is formed in a convex shape, for
example. Then, a mechanism (not shown) for flattening vibration flattens granular
resin 2007 in through-hole 2066 of frame 2065 by vibration, as shown in Fig. 41.

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 2013, Further, peripheral portion 2070 of
plate 2067 and mold release film 2013 come into contact with each other.

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

2067. At this time, granular resin 2007 maintains the flattened state in resin
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and peripheral portion 2070 through the suction hole of peripheral portion
2070 of plate 2067. Consequently, nold release film 2013 is adsorbed to
peri pheral portion 2070. 5 Thus, plate 2071 hol ding granul ar resin 2007 is
fornmed. Then, inloader 2063 noves upward. Thus, filmed plate 2071 is
inserted into the space between the upper nold section and | ower nold
section 2004 in the state held by inloader 2063, as shown in Fig. 44. Then,
i nl oader 2063 noves downward fromthe position above cavity 2010, as 10
shown in Fig. 45. Thus, plate 2071 hol ding granul ar resin 2007 cones into
contact wth |ower nold section 2004, to close cavity 2010. At this tine,

openi ng Zoggcog{cmodg{icl?%%ggg)?%% cg[-ﬂ%%j?gﬁ?-;ow of cavity 2010 and nol d rel ease

film 2013 aFe posi I'ally identical planes. Then, air in

cavity 2010 is qfh&plaaﬁggﬂ@bh@%u@ﬁdnm filohe tHR P EdeetOsenTBE1A 2648 ilm 2613Thus,
nol d rel ease film 2013 is adsorbed to the surface of cavity 2010

correspond :amgpgxiphz@l pclh‘eios ﬁ@fﬁbtlhmugbabﬁ suctipg hole cdpepiorad portics 2070 46 plate
Consequent o release film 2013 ving a recess. corresponding to
recesses 28§§7‘0f 9”@?:‘&@@‘6 r’?ql‘%i Heéeaﬁ?)g%“ %H&Aﬁ aﬁ?f’rb?cﬁté’ mﬁgﬁ@ﬂfﬁ%‘hg@aam es 4
to 6 ixs fo i g ¢ 07 falls fromresin
‘accom?ndat :‘I‘gﬁggbﬁ%@@o@éélgﬁaggﬁﬁégbgbgg‘25?1’0818&?.0 the bottom surface of

cavity 2010 in Zhéd aileadsh2063 mbeesaipaaed t NEMBOfilnied plat@ 20T iais igdrtedrinte| d

rel ease film2013. In other words, granular resin 2007 falls while

mai nt ai ni nghe spacesheaveenthe pprer mndd sasiipn and tavies krndd sectign 3004 1 the patefhelsh ness of
granul ar resin Zog(i&i S int.a'gne before and after the fall. Wen the

fl at ness opygﬂ%aﬁiﬁf r BFIVIIBGE | é |l ost in cavity 2010, the nmechanism for

flattening the ahanyhigidet 86 mBYesvdd¥mtdr® FrodPthEBYsifion ¥bdve@hity J102ster 2063
that granular resin 2007 is flattened in cavity 2010. Then, 'the evacuation

f or adsor bishawvminlIdg.r4sl e dses, fpldter2@DPlding grattar 26672005 costesjpedontatter eaf t er
i nl oader 2063 noves upward, and thereafter horizontally noves outward from

the space BFEtWEWR rf’ﬂ‘é_sﬁﬁﬁ’é‘rzo%i_ 9 AR %1911&) | \dhs BpIegoRDIG B89 2604, - 52
e O eSS AR ks L i AL 8o AT g S0
Thi's heat substantially identical planes.
Then, air in cavity 2010 is discharged outward by the evacuation mechanism.
15 Thus, mold release film 2013 is adsorbed to the surface of cavity 2010 correspondingly
to the shape of cavity 2010, as shownin Fig. 46. Consequently, mold release film
2013 having a recess corresponding to recesses 2014 of recessed films 2015 shown in
the aforementioned Examples 4 to 6 is formed.
At this time, granular resin 2007 falls from resin accommodation space 2068 of
20 plate 2067 up to the bottom surface of cavity 2010 in a state where the shape thereof is
maintained on mold release film 2013. In other words, granular resin 2007 falls while
maintaining the state having the uniform thickness. That is, the flatness of granular
resin 2007 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 inloader 2063 that granular resin 2007 is flattened in cavity 2010.
Then, the evacuation for adsorbing mold release film 2013 to plate 2067 is

stopped. Thereafter inloader 2063 moves upward, and thereafter horizontally moves

outward from the space between the upper mold section and lower mold section 2004.
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conducts fromthe | ower surface up to the upper surface of granular resin
2007 at a wuniformspeed. O earances are present between granul es of
flattened granular resin 5 2007. These cl earances function as comuni cation
hol es. Therefore, air and noisture contained in granular resin 2007 are

di scharged outward through the conmunication holes. Voids are prevented
fromremaining in resin conpact 2012 conpression-nolded in cavity 2010.
Then, the upper nold section and | ower nold section 2004 are closed. At this
10 tinme, substrate 2006 is set on substrate set portion 2008 of the upper
nol d section. Therefore, electronic part 2005 nmounted on substrate 2006 is

di pped in the ti resi;n _materhal . Then,. bottom surfa r. 2011
applies pr _e‘ssupih?noﬂg’v% mr’%‘l1 $EHOP gé?ﬁlsihﬁateg’a%ﬁg}yztﬁ%@n\ﬂ% (r%ecgrg‘?muﬁecessar y
for har denphguhhREa20D? FectivRPRAS frof 186 boRBGuARl of ARRP20MUNtRE HeRt Substrat e
2006 is sealed in resin conpact 2012 corresponding to the 15 shape of

cavi ty 2016ondacwsdiroti thg lowert suefaccomptoetbs upperrsoifakiend gagpuiar a¢sirs2G05rat an

el ectronic part and th nmet hod according to the renmenti oned Exanpl e,
effects si H?‘?OJF‘ Peet hddearaices e Prﬁsﬁﬁbt?eéyg?‘b%faﬂg%&jrfgtt&b?ﬁa%ra‘i‘ Y& or

el ect ont 6 2B Qe PROHS, ARG AREE sfararenigged Bxaml es

-can be attarned. granu resin e flattened by

pressing, fbisalraeent@ined frl @b regn QOGN bitedlisch@Ebd odRA7d Hiyowdhyi ng vi brati on
to granular resin 2007 in resin accommobdati on space 2068 of plate 2067 or

in place ofommynicatiinrhplegr aMeidsrare prevented Gpmypmaintng ip iresin eanmagt 203 t o
granul ar resin 2007 i avit %gél(g covered with nold release film 2013. 25
Wil e the fﬂ@?rﬁﬁ%ﬁ'ﬂo% ey rial is enployed in each Exanple, a

thermopl astic 1&gt tlﬁ@aﬁ;ﬁ{e} ﬁiold@\fﬁ&?ﬁrﬂ%%}’ﬁﬁld RehbPER4AHEERHd. VWAL 1hist he

granular resin material 1s enployed in each Exanple, a resin materi al

havi i@ any tiskeandsisate 20S isaet @osubetrate setspontiom2GI8 aflthdrappenehodd secaser i bed
particle size distribution or a powdered resin -53 naterial nay be enpl oyed
in place tAaeshre, destronicpamdfpmountedn subgirase BaQIY dinped in thewmeltingesisr an

epoxy- basegnatteerlsai. : ﬂ%%%cgt%m 05t acg Fhefb } ngaldappiigsrpr%g(s{il%p tlo%he }nrc]ﬂtgr‘lle Pers]in in
cavity 2010. When a time necessary for hardening thereafter elapses, electronic part
2005 mounted on substrate 2006 is sealed in resin compact 2012 corresponding to the

15 shape of cavity 2010.

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

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

25 While the thermosetting resin material is employed in each Example, a
thermoplastic resin material may be employed in place thereof. While the granular
resin material is employed in each Example, a resin material having any shape such as a

powdery resin material having a prescribed particle size distribution or a powdered resin
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Exanple, a resin material having transparency, a resin material having

sem transparency, or a fat material containing a phosphorescent materi al
and a fluorescent material nmay be 5 enployed. In each aforenentioned
Exanple, liquid resin liquefied in an atnosphere of roomtenperature and

at nospheric pressure may be enployed in place of the granular resin. -54
CLAIM5S 1. A nethod of conpression nolding for an el ectronic part,
conprising the steps of 5 preparing a nold assenbly (1) including a | ower
nol d section (3) having a cavity (5); preparing a plate (21) having a resin
accomodati on space (22) corresponding to said cavity; feeding a resin

et ert al (G 520 e LEADARGAIBAAIO P BRS Eead ) BREIR APl ! €25

film(11) on sal over sal d resin accom space;

encapsul at iageriabbian okbIRE Sésirnatetitmapbdlernplajal, atxampl, M ehchel ease film
by adsorbing said nold release filmto said plate; reversing said nold

rel ease fi [Exampld, secisi npteriab havingsanspareneyy agedin mategiahhavingesematranspernyd

t hereafter no igg said nol d releaiﬁ filn1anqgia%9 Blate toward said cavity;
and cover h§ & Anatenal gentynine aphosphgreseeny matsrial and 3 fyoresasnt PRISHATBRYSS d resin
mat erigal fr § d j tr : SAl ' ith
-said é%ld Fgﬁgigg H%%%yp%§ﬁ% anglnéh?ﬁgﬁ%?gggﬁggéE?%?géﬁk&%gﬁgﬁﬁgs”#W
acconmmodat iredn $¢aeeatu?ing atrddspherit pregiutd mewbPerpidy@inpbdcd iofi hef gaimar

el ectronic part according to claim1l, further conprising the step of
measuring $ed¥™ resin material in the step of feeding said resin material to
said resin accommobdati on space or before the step of feeding said resin
material to said resin accommodati on space. 25 3. The method of conpression
nol ding for an electronic part according to claiml1, further conprising the
step of flattening said resin material after the step of
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feeding said resin material to said resin accommpdati on space. - 55 4. The
nmet hod of conpression nolding for an electronic part according to claimi1l,
wherein said resin material is a powdery resin material having a prescribed
particle size distribution. 5 5. The nmethod of conpression nolding for an
el ectronic part according to claim1l, wherein said resin material is a
granular resin material. 10 6. The nethod of conpression nolding for an

el ectronic part according to claiml, wherein said resin naterial is a
powdered resin material. 7. The nethod of conpression nolding for an

el ectronic part according to 15 claim1l, wherein said resin material is a
liquid resin material. 8. A method ofyogfps ession nolding for an el ectronic
part, conprising the steps of. 20 preparing a | ower nold section (1003)
having a cavity (1008), a plate (1031) having a resin acconmpdati on space
(1032) and a nold release film (1012); _introducing a resin material (1010)
into sai d resi nlacAonetberhef empspssioa:moldingtfean ¢lectennicpare spmprigiRgteal in said
resin accommodati on space; holding said nold release filmwith a frame
(1021): 25%%BY®ring said plate with said nold release filmto close said

resin Saccomdagie%r_ingspﬁa%ﬁi £0GhE 01)ecthdinl b ed M@l dedtRfi(5) KERInR d @litgM th
-said nold release film reversing said plate covered wth 'said nold Tel ease
film bringdng said nold release filminto contact with said | ower nold
section to close 56 said cavity. with said nold release filmcovering
reversed sai d pPEparing#plate (21) having a resin accommodation space (22) corresponding
to said cavity;
feeding a resin material (6) to said resin accommodation space,
10 placing a mold release film (11) on said plate to cover said resin accommodation
space;
encapsulating said resin material with said plate and said mold release film by
adsorbing said mold release film to said plate;
reversing said mold release film and said plate encapsulating said resin material
15 and thereafter moving said mold release film and said plate toward said cavity, and
covering said cavity with said mold release film and feeding said resin material

from said resin accommodation space to said cavity covered with said mold release film

by changing the pressure state in said resin accommodation space.

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

feeding said resin material to said resin accommodation space.
25 3. The method of compression molding for an electronic part according to

claim 1, further comprising the step of flattening said resin material after the step of

feeding said resin material to said resin accommodation space.
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covering said cavity with said nold release filmand dropping said resin
material fromsaid resin acconmopdati on space into said cavity. 5 9. The
nmet hod of conpression nolding for an electronic part according to claimS8,
wherein said resin accommobdation space is set to a prescribed vacuum state
in the step of covering said plate with said nold release film and said
resin accomodati on space is changed fromthe vacuumstate to an 10

at nospheric pressure state in the step of covering said cavity with said
nold release film 10. The nethod of conpression nmolding for an electronic
part according to claim8, wherein said plate that is reversed is vibrated
in the step of gr 0?923 pl%th%ﬁ'o?’ c5rﬁ§fegsi5%%[difénfor tar%?legt%onié‘pﬁfﬁ&%?diﬂ ¢drol d

rel easing for an electronrc part, conprisihg e steps'o preparing a | ower
mol d secti gRint 100Bareidavi ng a cavity (1008) and a nold release film(1012);
placing a frame (1021) on said nold release filny 20 introducing a resin
mat eri al (1010) sahresinsmatdriatos dpewdess sesi inpteriplrhayimgad fresenbed particlesioer i ng
said cavity.w.th said nold release filmand dropping said resin nateri al
into said 9 tP?P“lZ. The net hod of conpression nolding for an el ectronic
part according to 25 claim1l, further conprising the step of flattening
'said resin material on said nold release film wherein said frane is
renoved after tle Fhemetfodfdfabmeression amiding fos ian eleatremit phrt accordiig td3. The

met hod of conpression nmolding for an electronic part according to claim 11,
further coff##mdi Wherele step of flattening said resin material on said nold
rel ease film wherein s r.esi n tgrial is . flattened by a process of

prelimnarily hé%ffjir%én P%tigldl?légﬁﬁrang 4

naetsénrrin%tlen?ln said frame in the step of
flattening said resin material.

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

said resin material is a powdered resin material.

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

said resin material is a liquid resin material.

8. A method of compression molding for an electronic part, comprising the
steps of:
20 preparing a lower mold section (1003) having a cavity (1008), a plate (1031)
having a resin accommodation space (1032) and a mold release film (1012),
introducing a resin material (1010) into said resin accommodation space;
flattening said resin material in said resin accommodation space;
holding said mold release film with a frame (1021);
25 covering said plate with said mold release film to close said resin accommodation
space containing flattened said resin material with said mold release film;
reversing said plate covered with said mold release film;

bringing said mold release film into contact with said lower mold section to close
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14. The method of conpression nolding for an electronic part according to
claim 13, wherein said frane is renoved after said prelimnarily heating
process. 10 15. The nmethod of conpression nolding for an el ectronic part
according to claim13, wherein said resin material is a granular resin
material, and in said prelimnarily heating process, 15 granules
constituting said granular resin material are wel ded to each other. 16. The
met hod of conpression nolding for an electronic part according to claim38
or 11, wherein said resin material is a powdery resin material having a
prescribed particle size 20 distribution. 17. The nethod of conpression

mol di ng fOEai@fhv?(g%tthrsgﬂirﬁ?lg?éléas@%ﬁﬁ’Egbé?ﬂmgtrlgvergég?af]@ éﬁat@ran%ll’ wherein said

resin materia a granu resin material. The met hod of

conpr essi on nol covegng seid eavitg lvatt sagimaldpalebsedtimandidngpping safd @simntatenial 11,
wherein said resin material i.s a powlered resin material. - 58 19. The
met hod of EOMPRKIEHRACCRBIRAdAHOY shace it FEE CAEHI ¢ part according to claim 8
or 11, wherein said resin material is aliquid resin material. 5 20. A
conpressi on nol di ng apparatus for an electronic part, conprising: a |ower

ol d gecti on (1003Thaeihbd oficsrprietsion(rhBdiEg foRlat Elediorid Pt dcdaedifl ftg a nol d
-release film a plate (1031) having a resin accommodation space (1032)
accommodat clagn 8, wheseginn mat eri al (1010);
said resin accommodation space is set to a prescribed vacuum state in the step of
covering said plate with said mold release film, and
said resin accommodation space is changed from the vacuum state to an

10 atmospheric pressure state in the step of covering said cavity with said mold release film.

10. The method of compression molding for an electronic part according to
claim 8, wherein
said plate that is reversed is vibrated in the step of dropping said resin material.
15
11. A method of mold releasing for an electronic part, comprising the steps of’
preparing a lower mold section (1003) having a cavity (1008) and a mold release
film (1012),
placing a frame (1021) on said mold release film;
20 introducing a resin material (1010) onto said mold release film in said frame; and
covering said cavity with said mold release film and dropping said resin material

into said cavity.

12.  The method of compression molding for an electronic part according to
25 claim 11, 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.
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10 a nechani sm (1013) reversing said plate covered with said nold rel ease
filmand thereafter noving said plate that is reversed toward said cavity
so that said resin material can fall into said cavity covered with said
nold rel ease film and an evacuation nechani sm (1003) sucking said nold
release filmto bring said nold release filminto close contact with said
cavity. 15 21. A conpression nolding apparatus for an el ectronic part,
conprising: a lower nold section (1003) having a cavity (1008); a nechanism
(1042) introducing a resin material (1010) into a frame (1021) placed on a
nold release film(1012); 20 a nechani sm (1013) noving said nold rel ease
filmtoward sai g Cafid MerhBd bIémpre@idd Hditiraot o QLURS aM dd3orfhomol d
release filmand said resin material can fall Into sal cavity;” and an
evacuat i onclaie hifusher (cbopajing thekstepgofTrittdnimg Isaid resdiremsierifli dngatdombidi ng sai d
nmol d release filminto close contact with said cavity. 25 22. A net hod of
conpr essi ofelease B gviestin an el ectronic part, conprising the steps of

preparing a | ower d I Vi Al 10). _-. 59
preparing a nol 19 g%@a@%%%%%%ﬁ%@ a:B g?é%gﬁﬁﬁégﬁééé%%%agégﬁ?e &Py espondi ng
to theg shappidrfal mahid fFaw ihYhedeaf fhttdRIng sald@bfRBRtedial M i ntroducing a resin
-material (2007) into said recess; and 5 setting said nold release film

having said resin material in said recess on said |ower nold section so
that said recesi is 'Lnsert d.into said Cf;\vi t%/. 23. The nethod of conpression
nmol di ng for an T %WF@OEQFPOIHB@B?%WQ"E‘&S OF Py Flctoonic pHEREPHIAHISai d resi n
material ig,fl3stened,after said introducing step, before the step of

said frame is removed after said preliminarily heating process.

10
15. The method of compression molding for an electronic part according to
claim 13, wherein
said resin material is a granular resin material, and in said preliminarily heating
process,
15 granules constituting said granular resin material are welded to each other.

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

20 distribution.

17.  The method of compression molding for an electronic part according to
claim 8 or 11, wherein
said resin material is a granular resin material.
25
18. The method of compression molding for an electronic part according to
claim 8 or 11, wherein

said resin material is a powdered resin material.
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setting said nold release filmon said |ower nold section term nates. 24.
The nmet hod of conpression nolding for an electronic part according to claim
22, wherein 15 said resin material is flattened after the step of setting
said nold release filmon said |ower nold section term nates. 25. The

met hod of conpression nolding for an electronic part according to claim?23
or 24, wherein 20 flattening of said resin material is inplenmented by

vibration of said resin material. 26. The nethod of conpression nolding for
an electronic part according to claim?23 or 24, wherein flattening of said
resin material is inplenmented by pressing of said resin material. 25 27. A

et hod of compr 6551 i Bl BBl Alre APk BN & BRLonERIPRRI R, the st eps

of . preparing a lower nol'd section avli Ng a cavil - 60
preparing alaph 8toe 1{ 2kefdinhavi ng a resin accommodati on space (2068);
preparing a nold release film (2013); placing a frame (2065) on said nold
rel ease film i said sesincingigrial iy @Bquid mestnemptgriall 2007) onto sai d nol d rel ease
filmin said frame; 5 leaving said resin nmaterial on said nold release film
by detaching said frame from said nold release filnm covering said resin

Tat erigal - on sai domolohph &88E ioidifl Mpaardeicd af kRkBome phiAoniBsthe T €SI N

-material is inserted Into sal n ‘acconmodat | on sp ; encapsul ating said
resin material \wildkersaold spdtivh€1@03) haang aravity (160&ase fil m by 10 adsorbi ng
said nold release filmto said plate; transporting said plate and said nold
rel ease fil m en@dipsg @P7hdoldingp meld igleapgfiler i al toward said cavity; and

3; Iogg: Rg said malp?até ﬂO%?)Sﬁavflrigl an?eisiﬂtagco%r%ggat%%rl%g&t( 1&5)@0?@%083}%@/ and
resin material (1010);

10 a mechanism (1013) reversing said plate covered with said mold release film and
thereafter moving said pléte that is reversed toward said cavity so that said resin material
can fall into said cavity covered with said mold release film; and

an evacuation mechanism (1003) sucking said mold release film to bring said
mold release film into close contact with said cavity.

15

21. A compression molding apparatus for an electronic part, comprising;

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

a mechanism (1042) introducing a resin material (1010) into a frame (1021)
placed on a mold release film (1012),

20 a mechanism (1013) 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.

25

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

preparing a lower mold section (2004) having a cavity (2010),
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said resin material from said resin accomnmodati on space of said plate into
the space in 15 said cavity. 28. The nethod of conpression nolding for an
el ectronic part according to claim27, further conprising the step of
flattening said resin material in said frame on said nold release film 20
29. The nmethod of conpression nolding for an electronic part according to
claim?22 or 27, wherein said resin material is powdery resin having a
prescribed particle size distribution. 25 30. The nethod of conpression

nol ding for an electronic part according to claim22 or 27, wherein said
resin material is granular resin. -61 31. The nmethod of conpression nolding

for an el ectronf,@pgg{gta@@mélggs@gﬂﬁl 2099)ai m 22 or 27, wherein said resin
material is powdered resin. 5 32. The nethod of conpression nolding for an

el ectroni ¢ par t foamingraciecess (2914} tarrespording t@the shaperodisaid cawdtydon gl moldat er i al
isaliquid resﬁn.naterial. 33. A conpression nolding apparatus for an
el ectronicT ec,hrborrpri sing: 10 a lower nold section (2004) having a cavity

(2010); a mold {n%m%;}ésm&%?%%%% iﬁg\éﬁairﬁ%ﬁigh cavity; a nechani sm

(2024, 2025) formng recess orrespo o the shape of said
cavity on said geding sail mallaelbhdeflmaavivgRaidiresin dfd2iad) inishit recbecomehid@ resin
“material (2007) into said recess; and 15 a nmechanism (2002, 2016, 2052)
transport i fegver Foldssicton & Batsaid fecess hamsertedsniodaidearidss toward said cavity.
34. The conpression nol ding apparatus for an electronic part according to
claim 33, further conprising a nechanism (2001, 2002, 2016, 2028, 2052)

flattening 23, The method of compression molding for an electronic part according to
claim 22, wherein
10 said resin material is flattened after said introducing step, before the step of

setting said mold release film on said lower mold section terminates.

24. The method of compression molding for an electronic part according to
claim 22, wherein
15 said resin material is flattened after the step of setting said mold release film on

said lower mold section terminates.

25. The method of compression molding for an electronic part according to
claim 23 or 24, wherein

20 flattening of said resin material is implemented by vibration of said resin material.

26. The method of compression molding for an electronic part according to
claim 23 or 24, wherein
flattening of said resin material is implemented by pressing of said resin material.
25
27. A method of compression molding for an electronic part, comprising the
steps of’

preparing a lower mold section (2004) having a cavity (2010),
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20 said resin material in said recess. 35. A conpression nol ding apparatus
for an electronic part, conprising:. a lower nold section (2004) having a
cavity (2010); a nold release film (2013) for covering the surface of said
cavity; 25 a frame (2065) placed on said nold release film a nechanism
(2023) introducing a resin material (2007) onto said nold release filmin
said frane; a plate (2067) encapsulating said resin material in association
with said nold -62 release filmby adsorbing said nold release film a
mechani sm (2063) transporting said plate encapsulating said resin materi al
toward said cavity in association with said nold release film and an

evacuation mChﬁﬂ%bﬁH (azﬁ%):gzé\‘f’ﬁ_}'ﬂ%iﬂga?@éiﬁad&@hﬁxddﬁﬂi&ﬁ cé id@ik%;nto close 5
contact with sald ca\%ity. 6. The conpression nol ding apparatus for an
el ectroni ¢ part peparingcd mgldtreleasel fAm(RBER ), f urt her conprising a nechani sm
(2062, 2063) flattening said resin material jintroduced into said frame on
sai d nol d rel eaBlecing p famed2860) onsaidawlg relsase Silmnol di ng apparatus for an

el ectronic part. or.di 0 -al 36 rein &he nechani sm
Fl atteni ng Sai cinreeniiyaepimpeld G offo sy milaRest figdn S RAR"7, )
2062, 52063) appleing saidl Psat msreridl OnSaiddné @ FbBase g bl AetacHiRg 38d frAR@ from
-conpressi on nolding apparatus for an electronic part according to claim 34
or 36, whesad moldweleaszciiemi sm flattening said resin material is a mechanism
(2028, 2058) p!:gvseﬁlng Qaid ?és?n materi orrrllas%i%rrlrlglld'relggse film with said plate so that said
resin material is inserted into said resin accommodation space;
encapsulating said resin material with said plate and said mold release film by
10 adsorbing said mold release film to said plate;
transporting said plate and said mold release film encapsulating said resin
material toward said cavity; and
bringing said mold release film into close contact with said cavity and dropping

said resin material from said resin accommodation space of said plate into the space in

15 said cavity.

28. The method of compression molding for an electronic part according to
claim 27, further comprising the step of flattening said resin material in said frame on

said mold release film.

20
29. The method of compression molding for an electronic part according to
claim 22 or 27, wherein
said resin material 1s powdery resin having a prescribed particle size distribution.
25 30. The method of compression molding for an electronic part according to

claim 22 or 27, wherein

said resin material is granular resin.
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31. The method of compression molding for an electronic part according to
claim 22 or 27, wherein

said resin material is powdered resin.

- 32, The method of compression molding for an electronic part according to
claim 22 or 27, wherein

said resin material is a liquid resin matenal.

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

a lower mold section (2004) having a cavity (2010);

a mold release film (2013) for covering said cavity,

a mechanism (2024, 2025) forming a recess (2014) corresponding to the shape
of said cavity on said mold release film;

a mechanism (2023) introducing a resin material (2007) into said recess; and

a mechanism (2002, 2016, 2052) transporting the mold release film having said

recess toward said cavity.

34. The compression molding apparatus for an electronic part according to
claim 33, further comprising a mechanism (2001, 2002, 2016, 2028, 2052) flattening

said resin material in said recess.

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

a lower mold section (2004) having a cavity (2010);

a mold release film (2013) for covering the surface of said cavity;

a frame (2065) placed on said mold release film;

a mechanism (2023) introducing a resin material (2007) onto said mold release
film in said frame;

a plate (2067) encapsulating said resin material in association with said mold
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release film by adsorbing said mold release film;
a mechanism (2063) transporting said plate encapsulating said resin material
toward said cavity in association with said mold release film; and

an evacuation mechanism (2004) bringing said mold release film into close

contact with said cavity.

36. The compression molding apparatus for an electronic part according to
claim 35, further comprising a mechanism (2062, 2063) flattening said resin material

introduced into said frame on said mold release film.

37. The compression molding apparatus for an electronic part according to

claim 34 or 36, wherein

the mechanism flattening said resin material is a mechanism (2001, 2002, 2016,

2052, 2062, 2063) applying vibration to said resin material.

38. The compression molding apparatus for an electronic part according to

claim 34 or 36, wherein

the mechanism flattening said resin material is a mechanism (2028, 2058)

pressing said resin material.
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