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 In general, an
el ectronic part 83 nmounted on a substrate 82 is conpression- 10 nolded with
a nold assenbly 81 and granular resin 84 in the follow ng manner: First,
nol d assenbly 81 having an upper nold section 85 and a | ower nold section 86
for conpression-nolding the electronic part is prepared. A cavity 87 is
provi ded on |l ower nold section 86. Then, cavity 87 is covered with a nold
release film88. Then, granular resin 84 is fed into cavity 87. Thereafter
granular resin 84 is 15 heated. TDBSCRgpaI@Nar resin 84 nelts. Then, upper
nol d section 85 and | ower nold section 86 are closed. Thus, electronic part
83 mounted on substrate 82 is dipped in the nelting resin in cavity 87.

Consequent |y, ect r.ani ¢ _part is.sealed with, a Sl n- ded body
correspondi ngl\@b‘(’@%@s{’% S L@%\é\“ﬁ@’g@?c%%?m? ﬁ%c{ gB%Pté’gg":hSI‘r‘?g%l ding is
conpleted. 20 In the aforenenti oned conpressi on-nol di ng net hod, a feeding
mechanism 89 is enployed for feeding granular resin 84 into cavity 87.
Feedisng mEBADNKIAISBIELIR| udes a shutter 90, as shown in Fig. 7. Further,

" feedi ng mechani gm 89 incl udeséeiqthrough- hol e 91 havi né prescri bed anount of
granul ar resi n 188 present jzventipn edatesfo RaBethad Sheaaprpssion MAIMing fafdt ed i nto t he

hat ter oG oo BB s Al 3G lhufey SR AR Rt RE B BB e £ 1
into caviBACBGRODUND tARPuUgh-hol e 91. Patent Docunent 1: Japanese Patent
- Layi ng- Open No. 2004-216558 DI SCLOSURE OF THE | NVENTI ON 1 PROBLEMS TO BE
| SOLVED BY THE [Ingenaml.an lectionts parto3aneuntedord sestpiecdss epmpassdothg, part 92
of glroanul Folde Svivirt}n a8 %oﬂ?yssembly 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
is completed.
20 In the aforementioned compression-molding method, a feeding mechanism 89 is
employed for feeding granular resin 84 into cavity 87. Feeding mechanism 89 includes
a shutter 90, as shown in Fig. 7. Further, feeding mechanism 89 includes a through-
hole 91 having prescribed amount of granular resin 84. In use, feeding mechanism 89
is first inserted into the space between upper mold section 85 and lower mold section 86.
25 Then, shutter 90 of feeding mechanism 89 is opened. Thus, granular resin 84 falls into
cavity 87 from through-hole 91.
Patent Document 1: Japanese Patent Laying-Open No. 2004-216558

DISCLOSURE OF THE INVENTION



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 anount of a
resin material fed into a cavity. MEANS FOR SOLVI NG THE PROBLEMS In the
met hod of PROBIrESS TMBEROL VEDIBY THE BNVENTION: part according to the
present invention, a nold assenbly including a | ower nold section having a
cavity is 15 pnépafergmentinmad compleatien moldinglipag 92 of @sinylancesonddomay i on space

havi ng an openi.ng corr.e ndi .to the cavj i s prepared., A resin material
' ed | neaREne PECiE POEED R et BRI KosroraniB: B0 840 FRPPE! o aced on
the plate jh@ catikes7 frba tﬁx‘%ﬁ%}ﬂhol@@‘T% @ﬁhg@ﬁbt@%%f féwmgfﬁ?é&haﬁémtsbe resin
material is suppressed by The nold el ease fil mby sucking the nold rel ease

fi | m& owarThus hesyffickney isTdasityeabisedlrin thecamdiatt ef the r2dn fed\intosadity ¥hen, the pl ate
is noved to a positjon above the cavi t}{. _The a'ressure state, in.the resin
accommodat JisFefensapish p praflens grses dhpt theareliailty Oh theramaquat elothe resin {gdiRfot he nol d

el ease 10y 88 st ol | M o 0oh SR hrlBN S ool Bk kSl el igeeayl ¥ covered

i
with the nD rel'ease fi mp%romtﬁe resin zlalccon’m)d3 €. BRI EF

DESCRI PTI Q¥wideryTrighin R eNdTedp oflighid ResirSis em@ﬁ,yémp;sladéa)ﬂth@%faﬁ@laﬁfmm cally
- showing a plate for accommodating resin enployed in a nethod of conpression
nmol di ng for an Asl elgeat ohthe poesent invantied ity provides smethiod df camgressiopchani sm
feedjng the resin material, show ng,a state of. feedin he .resin materi al
o tHE ol ARRE SOt R FIecyofe paR SBBYGVEA TeUR Y L HETARERPI § TeSHORFRGEL he pl at e
accordi ng 4.0; anﬁ. 1, showing a state where the plate into which the
resin material 1s introduced is covered

MEANS FOR SOLVING THE PROBLEMS

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

20 reversed. Then, the plate is moved to a position above the cavity. The pressure state
in the resin accommodation space is so changed that the cavity 1s 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
Exanple 1, show ng a state where the nold assenbly is closed. 15 Fig. 7 is a
| ongi tudi nal ~sEigt 2 @decbriwiseheRamiatically showugphe plate MRRbEHIRSHMAMple enpl oyed
in a conventional method of conpression nolding for an electronic part. Fig.
8 shows alsshawing awtasdivdieed the plateonte whieh the nesin ezatesiaf islintroducedisolgred frame in
a net hod of coqﬁrqgsioglnnlding for an electronic part according to Exanple
2. Fig. 9V8RaMROMTdsasedM mediately after a resin material is introduced
into aresin B9 seoomRGal Leh shakdically Shoidl elhil REodRAEMmgoTPr essi on
nol ding for an €lectronic part according to aﬁble 2. Fg. 10 shows a

st at & wheil sshawirgpestategviefe thhelapd edverddswith tizenbldirélénse lfibm shodvweh inffeg.€ase fil m
held by the frame in the nmethod of conpression nolding for an el ectronic
part accof¥Piedto Exanple 2. 25 Fig. 11 shows a state where the nold rel ease

filmheld by t tane i.s 0. cl c ct .wiih -n_in the

met hod of corrp?%séilsoah er%?n Hlﬁ%fsgﬁe%%aﬁlcgﬂ%%c’r 6%%mgg€£g%@ggéc§?%lggké; Exanpl e
2. Fig. 1Exsheivg, shoWidd £stehanieerd HR phitabRowPMeigd Milahsfbred 15the miokd ease film
by -3 adsorption is set on an inloader in the nmethod of conpression nolding

{ for an el esstmblyi ¢ part according to Exanple 2.

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

Fig. 12 shows a state where the plate covered with the mold release film by
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Fig. 13 shows a state where the plate nounted on the inloader is placed on a
| ower nold section in a state where the nold release filmis interposed in a
state where 5 the nold assenbly is opened in the nethod of conpression
nol ding for an electronic part for an electronic part according to Exanple
2. Fig. 14 shows a state imedi ately after the resin material is fed to a
cavity of the Ilower nold section fromthe resin accomodati on space of the
plate in the method of conpression nolding for an electronic part for an
el ectronic part according to Exanple 10 2. Fig. 15 shows a state of
vibrating the plate after the resin material is fed to the [|ower nold
section fromthe plate in the nethod of conpression nolding for an
el ect r oni adpaptiof BIseteon @1 iglobde@in theprethodeLantpregionandidimpiibeaneledtiogic 16 shows
a state where the nold assenbly is closed in the nmethod of 15 conpression
nol di ng f dertascendgtte FxpwpISdr t for an el ectronic part according to Exanple
i.cally sho reheat i mechani sm

2. Fig. 17 i .pl ' h i
enpl Ioged f Iof ?ﬁlgdg?spé‘lfv%vét%ge i ?r%lbl}f p&?t%&%gggcg‘i tﬁﬁ P%ngf ﬁ(‘frf%&i °BR el ectronic
part accorgiyaombr setionSH ke Rhdre tk?eornﬁidg'eleis% ARt @pSdedliifa WARS Whée

preheating nechanismis used in a nmethod of conpression nolding for an
_ el ectd oni chpmotd 4seembinisadpentd iarthecmpthot ofi coroprdssian moldingAophreele@rorid g. 19

shows a state where a prelimnafily heated resin naterial is set in a frame
on a nol d RaE fepanelestropiq part arsorRsOEX3m ression nolding for an

. el i . | ' : . ig. 20
hove 8 Stat e vilerd shoveRhaft BACOR RSl be PRRORACHR it Puct AE Rt 0. 20,

the nol d rigweeseldisettion ffom B reEih Besbnhodab6R 628 b thePhate imhe i@thaofel ect roni ¢
.part for an electronic part according to Exanple 3. 4_ Fig. 21 shows a nold

" assenbl y esopipnsseidnimpldingrfartao ¢lestromio pprt dersinosieqtmoiniti pagt ackondingtodixaspleoni ¢ part
aCCO{éji ng io 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 imedi ately before a recess is formed on a nold
release film Fig. 24 is a sectional view schematically show ng the nol ding
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
show ng the nol di ng mechanism according to Exanple 4, showing a state
imedi ately after the recess is fornmed on the nold release film 15 Fig. 26
i's a sectional Fy. etvskeheamblideatdnblsémploned m amethad of compressidiumbldihga resin
material in a conpression nolding apparatus for an electronic part according
to Exanpke ap elgeirgnicpartiascqidias @ pribgr sxp@pleschemati cal |y showi ng a mechani sm
flattening the..resi.n mat.erial by vibratign in.the conpression nol di ng

appar at us for HiE arit 1o gerirodgd naflhsidhey Spibiel 8 oM o 26 ™s o
sectional c¥hwyiskaN fiEEHod R kbiip R Ml diOfo? ah bREGEHE Bﬂ't,tshgwfn%sd_ flatematerial by
pressing in the conpression nolding apparatus for anh electronic part

accorbdi ng immedintziydfer 4 resid matetd isfedws axasityat e i medi at el y before an i nl oader

adsorbs the nold release. 25 filmhaving the flatteped granular resin in the
recess in the f&ﬁwﬁ?’é%%?e&HOWiP’HWn%}‘e%ﬁéﬁhf}l%“P%? 108 BEEHBIM: part

- accordi ng aEébrEfﬁg‘i‘Jr}’gﬁaéggg il Prﬁq&ﬂéﬁ&%m&e@ﬁﬁgﬁf@?&% 'eéés?'ié’qogérméoeén Lhe i nl oader

adsorbs the no avl ng ened granu resin in the
recess inndieré@pfimssi on nol ding 5 apparatus for an el ectronic part

~according to Exanple 4. Fig. 31 shows a state where the inloader is arranged
( on a position &4 ina sestipra) view schematically showing the molding mechanism

10 according to Example 4, showing a state where the recess is formed on the mold release
film.

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

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

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

20 according to Example 4.

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

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

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

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

film having the flattened granular resin in the recess in the compression molding
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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 filmadsorbed to the inloader is inserted into the cavity in the

conpr essi @pparetud fdtGainapeabait partaedordig t6Erahplendi ¢ part according to Exanpl e
5. Fig. 37 shows a sate where an inloader is arranged on a position above a

cavity 15 in &igdhphewss stersheis thy mlopderas arsanged OB A peitien abaved qasity
according.tqQ Exanpl e 6. -1 0. 38 shows st at.e where recess qof .a nold

el ease. T i HeRdr8gn M SHEARATSIRIGT o Elep ks PRUSRIA™E FoCRAIE 1 1 t he
conpr essi on 1ol Ry AHRSE HatSwARE tRTecdb BEHE MUIE rdldist FRE sRoeAoliRe Exanpl e
6. Fig. 39 shows a procedure of assenbling a feeding nmechanismin a

_ conpriessi anoadD isindettied inta pipadasityim the tompresdi@cmphiirigcapparatusdfocar di ng t o
Exanple 7. Fig.. 40 shows a state where an introduction nechani smintroduces
a resin rAifcEPigPataeeprding k9 E¥yARIAGl e of a plate in the conpression nol di ng

. apparatus for ap I i r cli t Fi hows a
Pt oned rosi s aFout 2Mate Bl p BEGE SRSl e lriRERG Bxfimole B itineg
conpressi on NDEH B4 sl dhtd SwHefd the Pl e8Iy dechdinlg tacm@mgiemgistcﬁbs@(anpl e 7.
sorbs a nold rel ease

~Fig. 42 shows a state imediately before an inloader ad _
" film having a g 3dahowhapete where an mloasledisrastangesleorf 4 positiendboye asavitscess i n

the conpression nnlding.apparatus. for an el ectronic, part_according to
Exanjgcﬂ e 7.‘n?é°TﬂP&SS‘ﬁ%m§ﬁ’&%£P£a@f‘§tf8r %%‘F@r%feparrh?‘iﬁ‘raﬁjé’ﬁ)g 'Qo%’@ﬂ?ie he nol d

rel ease film har“{%@% hB&s aBia?é‘@Beré[agQ&sé Br 4 BBIATRLSHR %004 B 8 appar at us

for an electroniT part accordi ng
inloader is inserted into the cavity in the compression molding apparatus for an

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

Fig. 38 shows a state where a recess of a mold release film adsorbed to the
iﬁloader is inserted into the cavity in the compression molding apparatus for an
electfonic 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
fil mhaving 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 imediately after a feeding

hani feeds, th [ teri to th t th t I
Compr ossi on' moFi g SR HFEEHED 08 Rloads: apets WP %quqasée@%‘é BPEN OF THE
REFERENCE o gs\béﬂge 1@&\90&'&?&%&@1\%{{1&1@ %Bgﬁ:aﬁg legk a?me&édtl%ﬂicﬁnl &2 Bd section,

4 substrafé portion anular resin c part, 8
substrateExampnmader 9a stop portion, 9b substrate recei VI ng port| on, 10

opening, 11 nold release film 20 12 resin conpact, 21 plate, 22 resin
accommdat i on digadé shows @ﬁié‘iﬁ‘—lwi@re @4 lrﬂpedqr Wathepmld rejense fsn preingthe31

f eedi an| S i ver n| S receivi ng, mechani sm 32
intr uctl ﬂ%ﬁﬁ%ﬁg)‘%ft@ % ﬁh%ﬁ%}ﬁ?@ﬁ?m 1§gldﬂ’t¥pper 35 |inear

vi brati onsaijﬁﬁ.g%%for%g e@cﬁ%ﬁcﬁ?ﬁ%bﬁ&ﬁﬂg@@%ﬁ%ﬂ?l s 1001 nold assenbly

(apparat u 2 upper ection ower nold section, 1004 25
el ectroni c par Fig. ¥9Qhowssib stareattere the Ol osddp 3¢ arednged oh apomtwmubov]a&ﬂe? openi ng,
1008 cavity, 1009 pressing nenber (cavity bottom surface nenber), 1010
granul ar rcg¥fyint heigpmpressioN AnQiERp ARRAratyy 17 am#e&trp@wa@@cwﬂwg tq@zsmphm oader
~ (feeding rxpcham sm, 1014 noving nechanism 1015 rod, 1016 air cylinder,
1017 novi ng nechanism -7 10 18 rod, 10 19 air cyli nder 1021 frane, 1021a
upperg frame DOTEOgZQB shdW2d Bratel Wiveee tHerrﬁGlB réleAseifidi haﬁﬁg%ef;ﬂixﬁt bedpdi ng frane,
1023 st opper, 5 body, 1026

adsorbed by the inloader is inserted into the cavity in the compression molding apparatus

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

1014 moving mechanism, 1015rod, 1016 air cylinder, 1017 moving mechanism,
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att achabl e/ det achabl e base, 1027 substrate receiving portion, 1028 set
portion, 1029 base portion, 1031 plate, 1032 resin accommodati on space,
1033 opening, 5 1034 peripheral portion, 1041 feedi ng mechanism 1042
measuring/introducing portion, 1043 plate receiving portion, 1050
conpressi on 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 inl oader, 2001 conpression 10 nol di ng apparatus for
el ectronic part, 2002 inloader, 2003 upper nold section, 2004 | ower nold
section, 2005 electronic part, 2006 substrate, 2007 granular resin, 2008
substrate or : paR 01 i to rface
rember - 2005 1951 10BDar Ede 00 (el RoE IR, R fopBh VAN 00
recessed fdvenfragieiforfidrat tiOD2 finm-asidmerfeasd, Vi 1093 fsidpfer, 20215 be@di n@2eechani sm
(base), 15 2022 nol di ng nmechani sm 2023 introduction nmechanism 2024 die,
2025 punc Bttachable/getagkablesbas 0 2102mshlRtiate waeiviag portmm2g 1@2%se pertionat t ener, 2031

body, 203 wer surfa 041 ressi on nol.di ng _appar s for electronic
part! 5043021 % aadifn. 58031 Saieo JERISRE SeSgmRoHEIRy o8 1P Honetser . 2046

| owers sur f1a8Lperiph@Al pbrPWR!  PoH 1 &g BcthinisBS| N082AeedirimRhitlt @pparatus for

el ectronic pa?%r}p%ZOSE 20 i nl oader, 5053 tﬁr(’)ugh-%olee, ﬂggflﬂ dg%gy? 2055

pressi ng/ pbaichenil 4B preteireceidng porAoh6 |@iesonguesivaenoldif dpgaratos farxt ure, 2058

pressing/flatteni ng nenber, 2059 elastic nenber, 2060 resin rel ease | ayer,

2061 conprEsEPBnPHbI dl tnd Riphsarng mwechapism, o 1061 gmplar sy | 196Bbeatiagdi ng

mechani sm e) L nl il m i Vi r 5 frane,
2066 thr o@éﬁ?‘ﬁ‘m g?;gggr?é’pl g@%%%@%&@%’ ai@%ﬂ%%@%pgﬁ%ﬁggg%%? 2069

. openi ng, 207DL®ietBBEr ﬂ|059ﬂéitingﬁmecﬂ£iﬁ§m,fi Losohigloddéry PO@L €ompPedsither val . BEST
MODES FOR CARRYI NG OQUT THE | NVENTI ON Conpr essi on nol di ng net hods for

el eclt®t oni enqdding spracatey i kigctronie pirtdi 202 inloader, t A@0Jwppse mold segaon,i on and
appar at us | oyed, t herefo re now descri . -8 Exa 1 A conpression
nol di ng ngﬁﬂég@pweéﬁog%seépg%t rigﬁ%f?ﬁ‘}m’f“cé@%r &Bﬁ%sqb@tr%gang&fgraﬁqlar resin,

2008 substrate set portion, 2009 opening, 2010 cavity, 2011 bottom 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 conpression nol di ng apparatus according to this Exanple.
conpri ses an Exampledader 9, an outl oader (not shown), a heating mechani sm
(not shown) and a nold, clanping nmechanism (not shown). |Inloader 9 ’

si mul t aneous| y Aefompigssipndraiding meghoddor an algeireme paé‘saqvogsii%@ Examped oht e 8

bet voen s ot HVER AN SRR thp BB BRI SR aodifbla hi' 0o © 77

unl oads suﬁ&%ﬁ@h@tge@@ﬁmﬁ$ssion-nnlded, i.e., resin-sealed in nold assenbly
| 20 fromthe nold assenbly. The heating mechani sm heats nold assenbly 1 to
a pbescribed taspeApparates iiThdingitold A saerpbly domfearhpnessson-Mobdies Elepenic nol d

" section 2_ and lower nold section 3 with prescribed pressure. Electronic

part 7 i sP88{ on substrate set portion 4 in a dowmmwardly directed state. An

- openi ng 10 of gy Hg@ue%sdﬁlﬁgﬁagq AWty pe%plcgg%'fig? ﬁ%ﬁé&tﬂﬁc‘i gf Lower mold

25 section 3 is prov uction nechani's orbing a nold

rel ease ficbmﬁﬂebsib@momang' foy a® eledthshiSpart hevdrdile tvathe prasemahwssieion & suction hol e,
a vacuum path and an evacuati on nmechanism for exanple. The suction hole is
so provi dégsaribed.oner nold section 3 as to reach the nolding surface of

016, 01 2CE o 0l 5 LT s CRRp ARk v o
2 and a movable lower mold section 3 opposed to upper mold section 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 film1l. |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 set portion 4. Mdld assenbly 1 is closed by the nold clanping
mechani. smaavithSt he prescribed pressure. Cavity 5 is heated by the heating
mechani sm - Resin teri 6 nelts i.n cavity 5. Therefore it follows that
el ectronic part rﬂ?”&%f dPgB@’& & SOmRATtipH §a P8§|lﬂwﬁfaRC§FlP%Fhe§L@ StPRPOFIBscr i bed

pressure i to the
appar at us %f FEtphl S %(fo? S)E{ngl gﬁ%g%%?dg YEE{HAC i s(r)(}slaelgfle@&%){ndft ggZSI n conpact 12
cor r espondiuithef, Gnlbdtrer shfme@ﬁ s@ateye Seivill pbRiIoA Db I ann§@PepEric cHERsHAL | on
described with reference to Figs. 1 to 3 is enployed as t%e mechani sm

. feedi ;g grubstrate 8riesd plagedian suhsrate eeseiwingl pprtion otheirgecteon®t parcT tr e of Pl ate
for Resin ccol datlo ) As shown in Figs. 1 to 3, plate 21 for resin
accommodat gﬁ 5Ptray includes a resin accommodation space (recess)
- 22 capabl e of b ROIBRE nggméqew?am ko trgm%;ﬁé @& rdl Resin
accommodat i on space 22 has an opén . A pe i pheral “portion 2

provi ded afilmuridshoparn Aig. 23 erffdsyed. affhemnbdiag smﬁcspﬁdmve;’&ldld;sauamcamcavi ty
correspondlng to cavity 5. Ganul ar reS|n 6 fed to resin acconmodati on

sEace 22 hta§5'§fa§ﬁ@§f3a‘§tﬁa§]p¥eﬁgveée%@@0 %Wéeaﬁ@ﬁ'&lrhelln&%ﬁl@r Learrisechs tg t he
a t
S apg?l be ﬁ’dl&ryrg?n }é‘?&% ca%}y 8 Q&ere\é'lﬁgl &%Tﬂo%geﬁgl rg‘l P! gt ngel %@8@%?5 e

pres ranu resin acconnod I A resin
accomodat ¢a@@etsspa§teat8§ nunididavieh eldotrodfc $AHOVOn isibstratk selportibf@n, peri pheral
portion 24 and opening 23 are covered wth nold release film11

Mold assembly 1 is closed by the mold clamping mechanism with the prescribed

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 film1l. 5 (As to Structure of Evacuation Mechanismin Pl ate)

Al t hough not shown, an evacuati on nechanismis provided on plate 21. The
evacuation 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 |like, 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 other, for exanple. The vacuumtube is provided to be attachable to
and det achsbhesommmdatedan pasingfcEommbdatiorripaet 22 offdate 31 pdsfshowhve Figs lopened, so
that the acuati.on nechani sm.i s use Then, .air is forcib i schar ged
Ut war ot LB PRSP SOOI GReLREC3 e B BO IR ¢ hr ough t he

vacuum paphin TQ?{e@&Tb%&%izE,G% SHMH Fi¥ 3 VeTh, 8;5&%%"23 OETHs?m acéo?ﬁn&ﬁﬂ&? In
resin acco ation space is set"to a prescripbed degree of vacuum
Consequentpage 2Patanmddatiag gfanbilar debindoiseisepivithendld redide filn il xed. Thus, a
plate 25 fed wth resin is fornmed. Thereafter the vacuum tube may be

det adhed from {hetooyirustyre of Evacuiaden Meghamsm inRlatthe present invention, plate

betveen upper  UPERT S 355808 FchRERpl e R e T ater
as under steRUatdmedihfiSm fercdfdisohatdel A SANHT M Qb ifiee pbAPnRPrQMm are
provi ded on peripheral portion 24. 'Air in resin accombdation space 22 is

forci bly dconmodgadn fpace2? elsediwith ool odlese Bin t he Thevevaawmtioo marbathsami sm
Mol d release film1l may be so adsorbed_tq peripheral portign 25 24 that
' openi ng 2Mcirden FacpupypURp @&3@%@ awc’pnofﬁﬁﬁﬂe previdsg an the trﬁdyﬁ%pt%%h ng of
pl at 21w fl ' [ f evacuation
Phr dtgh st Bl ha SRR a yabiint S0 OB BN e e P D Bl e e

21 and evaamdior @ Ifke@dmnRikidateoith edch othasfor 8garilé OUTHe RRtumieteal portion 24
and reaching the nol ding surface. -11 The evacuation in resin accommodation
space 22 ofoviedite be attaghablh te aahdetachabledtan the dacefevalptassi ng t hr ough

peripheral por tFir(s)tE]'chZeA'on(flcgi‘?| valvs' f:srgprelrgedf Qg thr;ﬂhdel erxllgcu%ﬂ&]; fiéChanism 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 in Fig. 1. Feeding
mechani sm 31 can neasure granular resin 6. Further, feeding nmechanism 31
can feed granular resin 6 to resin acconmodati 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 3 1 a capable of
receiving the granular resin and a delivery mechanism 3l b capabl e of

del i vering t he The avdduation'ig $ésih adse@miodiatich gpaemzlbgmt%m driBdouge shean

i ntroduction mechani sm 32 introducing prescribed amount of granular resin 6

to resin sediomoltarprsingspaueh peripherappartond aad deachmg shd meldng svelasur i ng
Tt oouced e sopebes BRI RAEERy 5 tof Nt b ok EERainln 52

includes e QRBEEerwer Wpet MBIIREAMH Phnd BN mdlsetiidl P a8bBestiibédhiepn feeder 35
introducing 'the granul'ar resin into plate 21 while vibrating and noving the

sane5 Del i very (Arth8tmicuedf FbedimgrMeckesisan for RKieein Material) ng porti on (not
shown), a 20 vibration_ uniform zing nechani sm (not shown) and a plate
measuri ng mechahPEer 19 fadpres@ives amgunippfgranuer resin 6t plate o atderding at e

recei vi ng I T lhrati | £0r m z&ng. c ' Vi granul ar
resin 6 i rrfp e?é%?%?%%ésge%}%%}a%fi ?absﬁgé'vﬁggﬂeﬁ%zwbyté\%%gﬂga ?Cﬁgrﬂ%rﬁ?tlé; ag%?a&?%us,

granul ar rgefulir PesirS6. MM R thet, Teedind hi@Bhhiom 3X can feed gdAMuFtrbs6 Yo rdsnsequent |y,
~the thickness of granular resin 6 is uniform zed in resin accomodation

(| space 22. ag&n@oodatignepace\2? b plasec i wihl aamiform thackngssanel| by a cesstant per unit area

oA SmASEUREHET R 8T ar TeFUGH Freananibal PRLRRAER VISR 21, |
U152 moasur R e R AERS el DNl e e RS B e R ot ep
wi th pl at eeliveriag dlid frgnumogini sm 36 of receiving mechanism3 Ib for the resin
mterial. 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 is moved in a direction X and a direction Y. Consequently,
the thickness of granular resin 6 is uniformized in resin accommodation space 22.
25 Consequently, prescribed amount of granular resin per unit area is formed. In other
words, granular resin 6 is flattened. Plate measuring mechanism 36 measures granular

resin 6 to be introduced into plate 21.

Granular resin 6 may be measured by both of a measuring step with feeder
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Alternatively, only one of these neasuring steps may be carried out. Wen
granular resin 6 is introduced into resin acconmobdati on space 22 of plate 5
21 fromlinear vibration feeder 35, plate 21 may be noved by the plate
receiving mechanism If irregularities remain in granular resin 6 in resin
accommodati 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 with reference to the drawings. In the nmethod of conpression

mol di ng f oreasming imechangm &3 plreterving oeghangsnt 314 frel 2 meaweng stepwvathiplan, feedi ng
mechani sm 31 first drops_granul.ar resin.6 into resin 15 accommodati on space
B e T e N - AR

0t e by JiehlliGety A5 30R thele Flelurile sHIE thay k82008 dipChani sm 31 moves

granular "resin in-resin accomo p In the direction X or the

direction Y whiWien geanlar fesis Isyintydducad i@ rdsiicacamoddtiviSspacls 2Zof sliter esin 6
is formed in the constant amount of resin per unit area. Consequently, the
t hi ciBness 2bfrogt knear wbraties fagder 35 plate Uhmap bemowdd bthernidtarecensign 6 i s
measured b %h respective ones of feeder nmeasuring mechanism 33 and plate
measuri ng 'sm36 in the state introduced into resin acconmodati on

space 22. Ther ¢figeglaiied36haiR Gfgapmaintesiafe iﬁ&é’é&%é%m'irﬁﬁhﬁor@slﬂafée bpatly forned
in resin accommodali on space 227 Then, nold release film1l1l is placed on

pl ate 21 fplatk i, tthe thickness af graaslianreSintéocandfs unifoseizebEnappdyi@Ba viksatmhown in Fi g.
2. Thereafter air is_ forcibly, discharged outward fraoma space around
| per i pher aRctsuyioipate 21 oppyflatisang t %m&s@a@ﬁ pheraplaaesn 6wty gieessse suct i on

hol % of plate Igléth%}i og%miye%gigg%%gg?@g&%mcgg) sequently, the degree of

vacuum of the ép ceinTesi ( i'on- space is set to the prescribed
value. - 13 THug mefRRANVMOmPreskion GRURAEfbr Wh telectibhid phela6@t8ing itd tAell, while

nold rel ease film 11l cones into close contact with peripheral portion 24.
Ther ef or e prgserttieventior s\nemedetatiedly desdridped with reference to the drawings.
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 is measured by the respective ones of feeder measuring
mechanism 33 and plate measuring mechanism 36 in the state introduced into resin
accommodation space 22. Therefore, prescribed amount of granular resin 6 is flatly
formed in resin accommodation space 22.
Then, mold release film 11 is placed on plate 21 fed with granular resin 6 to
25 close opening 23, as shown in Fig. 2. Thereafter air 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 film1l and provided with resin material 6 introduced therein, i.e.,
plate 25 fed wth the resin is fornmed. Mvenent of resin nmaterial 6 is
suppressed by nold release 5 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,
inloader 9 is arranged on a position above cavity 5. Further, substrate 8
i s set on Bubstpeaing 28 e¢ coveradt wittnmdldotleagpfm iy wdhils exid mheae film 1 heom¢sat e
where electronic part 7 is directed downward | ate 25 comes into

. Then,
contact wilfte APse caBRel Wigh RePhgRaLpPRItion geer THﬁP@’r%Qleag%%fF%‘f?rgj wBhaalér openi ng
10 of i . t, (thi I e, . : g i t act
10,01 oV s RS L D ¢ S SIEET o o

cavity 5 iwith thR redidis oreder M@ eRledt f rédin mbRgiaPl ishpPrREdeR G hlld P@édst on of
nold release film 11l is adsorbed to the nolding surface of |ower nold

~ secti®n 3.filmhldsip plate2ut er  peripheral portion of nold release film11l is

hel d by the nol di ng_surf of lower.nmold 20 section nd peri pher al
bor i on 24- At TR 166 pah HETTD IDFE 2 SR Fpen MpereaBeor pl ate 21

- are posi “éi’ﬁ;g?oritti n§&'BPﬁlﬁﬁHi?xaé ét}SPé Q@&Eéﬁ@%ﬁgs?”%tmm%; szu;ogtg?tg@' off valve is

So opened t e state of resin acco tion space pl ate 25
changes frmouwed sithekpinetic a7 espluced it AabgtrdtOradeivingponticat 9t ef inldaddrisi s ti e,

.air around lower nold section 3 is forcibly discharged outward through the
sucti on 25Dfiks Bate ssherrlectpnigaric’ sEeeted gewnwed. ones of the surface of

cavi 5 and t nmol di n urface _of, | oner |d section 3.in,| r | d
coct Mn s Trer ey wrehfiol el BEE o™ lori Pl TR St BPor el ol i 1
the nol di ngiRBRERGR BE shRERRerSBRtWecCad dHOWndn &R 4t A« tRdfifRCRICAHeraRNi Ly 5, as
shown in Fig. 5. At this tine, a portion of nold release film1ll - 14
cor r espondarrgpgedompeonsition didveitadni. t YFubther selsstratet iscetvart subSiratdleetr ef ore, t he
surface of cavity 5is vered with nold release film11l. In éhi S state,
granul ar rRpan é o¥ upnes rqoié) gection 2 in the state where electronic part 7 is directe
downward. Then, plate 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 |ower 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 accommopdati 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

prescri bed pressure, as shown in Fig. 6. Thus, the prescribed pressure is
applied to the resin in cavity 5. At this tine, electronic part 7 nounted on

subst r at e correspoflding eslopenirgh® ofehity mo®ed itd thvit@Bi t ThérefolUsie sirfRebF oni c
‘part 7 is sealed wth resin conpact 12 corresponding to the shape of cavity
5. Wil e &avibyer iwsowared wighmeodd relegse Blm 41, i In thisstabg @oanutar résin énfalls dato of
conpression. 1 | ding for. ap electronic rt accordi to Example, a

e mopt adee T 2R e apfie faP S aERstfRiion S22t dhr GrehaRtiSh e ur i ng
an_el ect 1 Rl & Bdiko BRAQISiiBwhioh bt RIESERIm 11 RYRRIOBopli | € the granul ar
resin is enployed in the nethod of conpression nolding for an electronic
part Baccor di ng Whkenkeginpteomnoddagon space QR of phsgZisis pusitioned] dbbos eavity Somwdery 20
resin having a_ prescribed particle size distribution or powdered resin my

be enpl oy&hown i KigeS, graulanessin Qisdaldmmn shgsheet shppehayingathe nniforquikickaessi n an

o noe o ohEsgr b BTG Rt R TR TR A e BheP B Teat et o e
el ect r oni GedRb lardbefell Fondrekia abXMRbAtioR s?ﬁdé%@‘d@ﬁ%eﬂ resin material or an

~epoxy-based resin material may be 25 enployed, for exanple. In the nethod of
{ conpr essi on nolThiemgnibader s whleated droine moddt assembly dr diThgreaterEraldpbsembiwir t her ,

et St BB S e e oE D s ar e SRR T,
PhosPorCSRE TELGALELS B it AHG5E Tk B0 Y SThBn 15 11
Exanpl e, tshbstetepisafipped as theinfdtitgresin &5 tavitysst erTihab, digyrohie paar7 iseeklaut whil e
feeding t h\fz:ith 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 electronic
part is enployed, as shown in Fig. 22. This nmethod is carried out as
follows: First, conpression nolding apparatus 1101 for an electronic part is
prepared. 10 A nold assenbly is | oaded on conpression nol di ng appar at us
1101. The nold assenbly has an upper nold section 1105 and a | ower nold
section 1106. Lower nold section 1106 is provided with cavity 1107. Then,
granul ar resi n I tiedmetbod eficamgresspanmalding fo0ah elfdimmeagaresccgrdingtioar resin 1104

melts by ating., Then, . upper | d sectian 1105 and | ower,.myl d. section 1106
are close .Xa?’rﬁi}s the sfep ofjraeasyigg the FRsinymatepal may b 3isd ou Wg??eﬂﬁ‘gg}ﬁ%nul ar

resin 110%esfinaletiubipld MBre 23 ALERRE RBGERORLIn HBS S blteds ng the Dot tom

surface of cavity 1107 es pressur€ to granular réesin 1104 in cavity
1107. Thus, a rAesprioreergailir t6 the ripartddescritied i the abbapsection oftthwi ty 1107 is
formed. Further, electronic Eart 1103 is encapsulated in the resin conpact.
20 AsS shovireckgromdpart, zomethed al¢aampressionrmoldog, i &, fesig-seling aplactroniepat. At this
time, a f in chanism 11 | S. | oyed. . Feedi.n chani sm 1109 i ncl udes
a thr ough-ﬁﬁg|“é°q’1‘§%o°nrae%‘§ﬁ‘\f/§‘ﬁ3?%8“5%@/%?5& ﬁgﬂ qy?e&?ﬂﬁ%yﬁn%?)per openi ng and
- 8 shutter dhidplosBh AR Aud PRI P9 Lle@odiOBAER! df 8edin iehani sm

1109 is inse tesgl1 Into ﬁ}gﬂgpgce be'?vveeneupperﬁm)l den\ﬁ(g}'}t%i on 1105 1an | ower
nol d secti2n TThiXimetbbdiistearrieilll a2followspul | ed. Thus, a | ower openi ng of

t hrough-hol e 1110 is opened. Therefore, (Fgr anular resin 1104 falls by the
di stance from tHBLFOEIPISHAN Frolding sRAGFAMG I KD 11fen an electiqec PRELISITENTeE  cavity

convili i ora b i RH o EhRet i dpdiBing S RYOLY eI T 1
descri bed whdnibly Bdseinipper mldFe@ionZ205 GhaRub@ér meidistetibhi06er Deweehoi@dher i ng
to granular resin 1104 scatters and thereafter adheres to the nol ding
sur f ace ofsettoanel]106o$ proveded ivoth cavity 1107.  Then, granular resin 1104 is fed into cavity
1107. Thereafter granular 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 meéhﬂsm 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 is fed to cavity 1107.

In the conventional method of compression molding for an electronic part
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1106 when granular resin 1104 is fed into cavity 1107. Therefore, foreign
matter (hardened 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
problem enploynment of the following nold release filmis exam ned: The
nold release filmis fed to the nold assenbly by a feeding nmechanism The

f eedi ng ndedeabedwith adferandenb Fig @R egranulbt tesindaDi ve pywiel ddaerimpd gamoddrd r el ease
filmtake- up roller. These rollers so rotate that the nold release filmis

fed to th&esyhtd¥ spianmen thefspitar adbares tactbe modding ogtagn of losvesmaldpestisect i on
1106. Thugyod DD %ngrea}{ﬁﬁ&&% ] inf> %v?‘“ﬁﬁo‘?.‘)'f'he%&%té Wheibh W fipd the
surface of "cavi Fy £ SP8 'COvBrEU W FR Y he  hiol 8PCTFeS

aas e i T M Furt her ,

granul ar (igsddhed kiten)s 11 2eudhQs @avdit vesidhie Ts &eliefottledvfiét pper MBldkecticll ease
film However, granular resin 1104 adheres to the nold release filmcovering

~ the 5nol dilhgS and loweemoid dectiver 1196lace desddi on 1106. Therefore, foreign matter
1112 such as a_, 20_resin residue easily adheres to substrate 1102.

Theref ore, t he THFGHRIESGRnIng lqulﬁf@afgf SRR f&arsﬁwatgna%atteﬁﬁ&&?@a}oghem larly to
the case ‘P@%iﬁ% 020! %Jrﬁle?fagﬁnéo‘nbéﬂiérﬁce ré’sﬁ%g?ff‘o‘?n fﬁﬁigggri}h@ga&h%rih

. fo .
convent i onal conpression nolding apparat Us an e oni c pagt descri bed

wi th ref etigngdstife Migs. 2ConsehubintiesudH 3 brotders arig¥d ltha ¢hd Jieltl of broduetsed openi ng
25 of through-hole 1110 is opened. Thus, part of granular resin 1104 may

( adher e t odetegorateser Ipetheperas produstivity obthe produgshcanapebelimpuovsd. f dedi ng
e k9% MR AR 5Py s B S bty o
Lo, RO o B o ol Mot iggincoema e
mol di ng apsrdirt mechhmism &as £inebd releaseciilm delivery roller and a mold release film take-
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 material such as powdery resin, powdered resin or liquid resinis
enpl oyed ithe cpﬂvay,wmbt beenpropednul ar resin. The invention disclosed in

Exanpl es 2 and 3 descri bed bel ow has been in order to solve the
probl em of t he ACGHPHSP %qonaﬁﬁwgt%@pé?ﬁ&wﬁé?ﬁ@ag GRRARIUB Y apje{sstromns

ref erence ?é}gr iently
i nprove p %@&E c?\t/)le(%zéqtg C?Eé ezzh(f)'ﬂﬁhe} r%%?del%;{go Ilf%fsaﬁ?ﬁven%l otﬁ isto
i nprove r alloaﬁbhnthf;ough-hoteha1armAﬂthmﬁmé aghiuldradsih 11 @ scattégiduyto Still anot her

object of this inventionis to feed granular resin into the cavity mnth a
uni f & m t ieplikiaB $4th the M&pe obcaypy Al %tamé dersfe the pameais dpolermed i mgnfomm

el ectroni art .acca nd an aratu therefor
o o row aduBes i SHh! 18 o Pare TRl efaofi Soathy PR bRl TRl it Btet o ol
. Assenbly 0, a@oé%%ﬁhﬁ n%%ﬁla} ﬁ(ap@'hﬁﬁh Q%Hum{%%tt%cﬂers§t Tn8hi§ONPr €sSi on

nol di ng apparatus 1001 here Tter eferr d to also as 25 "apparatus 1001
") for an cedeggtanolar sipndl 04 issnod @siforiide Heartd in daeityet BYVc e Tihereforgssucid t o 20.

Apparatus 1001 includes a nold assenbly, an inloader /1013 and an unl oader
" (not showsetect ¢asingfises thet part epacated 5B SpptheeParhIsmas ik thed eHn ewna%t el ectronic

Ul oHier unl oadtt otep@nEl rcPloniles FRb B Bl el Riamly - T

assenbly. skéitasPomilleAsaRDpIwvdensd recieSr lighid vesets sfﬂw@eae@plh@abﬂxﬁém whose
position is fixed and a novable | ower nold section
granular resin.

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

1004 before molding and a resin material to the mold assembly. The unioader unloads
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S

1003 opposed to upper nold section 1002. The nold assenbly further includes
a nmechanism (not shown) for heating the resin and another nechani sm (not
shown) for 5 clanping upper nold section 1002 and | ower nold section 1003
Wi th 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 nmenber constituting the bottom surface
of cavity 1008 can press the resin in cavity 1008 upward. This nenber is
referred to as a pressing nenber 1009. G anular resin 1010 as an exanpl e of
t he resi n thedubktratt afta thetholdingivmttlye hoMBasedmbly.0ViEle molddsseadbly @olud&03. Upper
mol d section 1002 and | ower nold section 1003 are 15 closed by the nold

cl anpi ng reB&pBeTi BeH weation g OB shosrerpspionds fixed anftamovabledewenmiold §satien 1004 i s

di pped in resin material, nel.ti jn.cavity 100 eati.ng. G anul ar
Fearn 1010°PE oRBReL i Bopk mile oL At o TRt s B At Sfs 2003, The
mol ten 1 §8dcRadishn GRY showiABBhdaBnP fIRTEGH ahRY ali B ShddHaiBIBRS sAOWS) foPr escri bed
resin pressure is caused at this tine. Finally, electronic part 1004 is

seal éd i n clampisg wppeompebictectien 102Gnd drwerspolddectpnt 1008 wathgitegeebed cavity 1008.
In other words, the electronic part is conpression-nolded. Although not
shown, a IPA¥§¥Cnunber of suction hol es conmunicating with the nolding

- surface of | Om'efhe'%@flg?g%%ct%{&gé{?@%ggcﬁ@ Réc%%n%%i fh:&ﬁldQJa Sﬁa\éir%té r#tggo%ﬁ&g -

provided on |ower 1 . . An evacuati-on nechan .
vacuum punmpod5 $sbistrafel 1008 iSehan aastratelseOpdrvion dodg M sihie shefelédtnichol es.

-Thus, a nold release film 1012 described later is adsorbed to the nolding

surface ofpaltoef inditedtedalomingrard 0dveardnold sectionrlPe mclotlecavdrity 10088, | nl oader
1013, fan oot SHIELLALS 1008, Lo, SUPSLBLe i ROLLLGD 1008, MaLe 11
feed g Ofhou AR of E9if11 A hn'yess Bl fokin ORI 0bPLARHET T D
is referred to as a pressing 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 moiten
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 perfornmed. An outl oader (not shown) can unl oad resin conpact
1011 in 5 cavity 1008 and substrate 1005 fromthe space between upper nold
section 1002 and |ower nold section 1003. Lower nold section 1003 includes
a frame 1021 for holding the nold release filmdescribed |ater and a noving
mechani sm 1014 vertically noving franme 1021. Moving nmechani sm 1014 i ncl udes
a rod 1015 on whose forward end a stopper 1023 is 10 nountable and an air
cylinder (driving nechanism 1016 vertically nmoving rod 1015. (As to Mld
Rel ease Fil mand Franme for Holding Mold Rel ease Film Frame 1021 hol di ng
nold release film 1012 is now described with reference to Fig. 8 As shown

in Fig. 8feddimgpeestfiBdd dmcundof franulgirelial 1©10mtb bevilyniiode Thefeding oind 15
i ncl udes an upper frame portion 1021la and a |ower frane portion 1021b
opposed t@rarmgy@éfrsm‘ IR0 sayityi 1978 bpmioader NB] Handethe deeding df isutistrate 1805Hel d by

upper fra ortion 102 nd, | r..tra ortion 1021, Thys, nold rel ease
film 10121&39?'51& e_gBORhOP 0@‘? g‘é‘éﬂr ag%ﬁoflgr%%’%ﬁgﬁéme '_ﬂ)%ﬁpff{gqrmeﬁ’gdrnol d rel ease
fi1m 1012 dosarilSh PeRBIhEl 16 GifoSkr (Aothofnf LT URITEaA obinpit 109) §022. Mol d
rel ease fil'm10 may extend outward fromftilmholding frane 1022.

Fi | mol dicagtyf 16@8@nd 6@Rtriate 1906 fitoedtheispicettetpeearupp2@okitsegmnnpO2taad per i pher al

" edge portion thereof. Further, stopper 1023 is forned to be attachable to
and det acHaB¢Teneld sestiond 003 espect i ve ones of a moving mechani sm 1017 (forwar d

S e 8o i B AR D PRI A

end of rod 101 sectit henappar at us is used,
stopper 1083 deScribb@Rsdrand @hdvin@thethymhisg 1078 &BRRAI5 MmaNAd figmeilobpader 1013 to

~nmovi ng nechani sm 1014 of |ower nold section -20°1003. Thus, stopper 1023
[ and fil m Rdbdgpethaaism 1002 dnakudes adodvhObY on whoseforwatd end a5topper 1023 is
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 film 1012 is prepared by cutting a filmdraw out froma film
inthe formof aroll into a prescribed size. Md release film1012 is cut
into the mnimum5 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 1021 a and |ower frame 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

nmet hod of conpression nolding for an electronic part according to Exanple
2, therefadbe3. tTessstageol 02handnfilindhalding &ameflioR2mvee dosamird fongiodgl € resin
nol ding can be reduced as conpared with such a roll feeding systemthat a
nmold rel ed885-filmis delivered froma delivery roller to a nold assenbly

d k b ke- . 15 S L.fi | | , f th
Tl ot ease T MG FPSEE i 1014 Sarertihd BLSrdBEY i fRun s TR a AR s s ol
and the mghch 60l RASR0 JrE8cAEEEER 1S 1ERadem Bl 8l PS8 &b e ARfnuk he t ake-up

roller necessary in the roll feeding system beconme unnecessary. Therefore,
t he donsumptessany sife tdreespoiding el thasiee 6f thenoading surfaed wf &over (uadd sestiPhat e f or

Sl LT ENTA E N DT RN TR
aresin a%gﬁW%ﬁ%@Hngﬁ%oléiﬁggﬁ@ﬁ .er'xﬂol&"@é&i@g 1?5?5198»&3?&‘3 igmount of

granul ar res I'ST acconmmo sin accommodat1 gn space 1032 has an

openi ng 1Q3msiderhtaineof 1k3sizedfeh@p@eivh ABRI upper fridpddidd 1001 Ailoger 25 openi ng
.1033. Prescribed anount of granular resin 1010 is introduced into resin

( accomodatfiame popezarel 00B2  Therploag, ¢helia: ofyold releasdifitry 1622 isatigltin lagén descri bed
| at er as, shown in.Fig..9. Ganul resin,1010 a uniformthickness in
pl at 103"*1*1.“_1-?_592‘?:&?‘558}0}3@5 %cﬁP?{oé@rﬁloi%iﬁnﬂﬁ ape retention at room
tenperature i N fRIfeth G GOHIRAES A IABAE Forldrdectiofic Ak o@idgnb T or m

t hi ckness. I n other words, granular
Example 2, therefore, the size of the mold release film necessary for single resin molding

can be reduced as compared with such a roll feeding system that a mold release film is
delivered from a delivery roller to a mold assembly and taken up by a take-up roller.

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

25 opening 1033.

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

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

comuni cation holes are 5 fornmed between the granules. In other words,
granul ar resin 1010 is spongy. Resin accommodation space 1032 is a recess
corresponding to cavity 1008. Therefore, prescribed anount of granular
resin 1010 is fed fromresin 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 section 1003 up to the position of the bottom surface of cavity
1008, as dasthet, Reghuladtrésin 1030 Habbifapt rétentiondit 266t @mpepgture m@dgh is fed in the
state maintaining the uniformthickness. Therefore, ranul ar resin 1010 is
nol ten at ascemmpeatinnspacsdl 082 ot hakie the awniform thickness. t dnathgr Moedsl Bramplaer sur f ace

in cavity 100&? conpared with . a case where gr Ldl.ar resin 1010 has a
concave SHEPE 1PRD 4R Doct st  FIPIONE: Erairr St 1004t o ESEEREaPRElTgn
i ndi vi dual  gfiapyf %Hanﬁl@s%?}d% wiehded tb &8&! dthetiN| Qfe?é}r& SMndi bR hbles Apve from the

| ower surface side to the upper surface side o granular resin 1010 through

t he cd®munbaagd esrwbeal ths gfanalkyu nincahdr sordsighanul dp eésive &0 040 spdigrygr Riesih es
" constituting granular resin 1010. Therefore, resin conpact 1011 nolded in
cavity 1008CeEmopeiqRpaentiSd if ¢ BeeHEPHEsRAsAINgTo ¢ayitysl 098. t Rberefate. As shown

_in Fig. 11 I pher al rtion 10 nd. openi ng. 1033 are covered wihth nold
ol case filRRIBGIRAT F HbBRrAR TR Ba et oG R R Branu ar
resin 101Goicaviae COUEREIR BaIntaming! tAS SitteVHat thg IR GhifoPh@RiSRnds}, [a1dd&tkBed Mol d
release film25 1012 and fil mholding frane 1022 are reversed, and

't her eaf t erlatgbved by novi ng nmechani sm 1017 provi ded on inl oader 1013, as
shown_in Fig. | n] oader .1013 can pl ace reversed. plate . 1031 on | ower nold
sect+®n 1003 sé‘%?‘ﬁ%watec i1, 7EYES | grpufEgesn LU0 Hoa sk lemf%glaébléﬁ\mw are
adj acent t f - i . in Fig.
13 “Fart nfageah s Hoph e Blion ofhe Rt fng 8-RR35 Idw edfR 180PH 10,5

and openi ng tAOPdsitidn SaHE bottR) ST REENIGE 008 L dy R Hbed later. At this time,

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 novenment of nold
rel ease film 1012, further, granular resin 1010 falls fromresin
accommodati on space 1032 into cavity 1008. Thus, granular resin 1010 is

pr event ed rhdl® micsatine 10 12g apsHowarial Figr am r Bﬁﬁnera@mmgomslo@me@ma@lal@% and
cavity 1008. Therefore, granular resin 1010 is prevented from adhering onto

the nol dilfgl.sueld sdleasefilm A1 andeoneniagt§0% oA caetyi 1948 rsmmsprvgthﬂmm an i npact
at the ti ane falls ontg the. ;ng surface of vver nol d
section 1%@”5&%%?8”5% PYPEPOSEfs S %bor%bl(??é%ﬁ I’?B‘?% %%@f f%uch as a
resin resigiye ol s eReR 4R Helll b9 BwdrehBil RbABnAMOS fAﬁ‘d F@%’eﬁébdi‘ﬁla?élf(ﬁqce or the

| i ke. Consequently, productivity of products can be inproved. (As to

Strud ure of Evl&msga’eslmacd\mmmilatlmpa@é) 1@312 zmdauhaapaoemn o®aithd D8 forhra ngi ng t he

nol d rel ease | nto close contact wt IS now descrl bed. Although
not shown,clesgd &?ﬁﬁ%uaﬂ"f‘oﬂOWééﬁ%?ﬁ|1%?ﬁm%9%qdlhyy“@ﬁ§%lﬁ§ﬁéihﬁd Br Tharsafies  fr om

resi n accqmuRIaLonSRaLes I3R! BN A8 PR ShERSHAtd IR S

provided ‘on plra resin acc e eva atl or mechani sm

i ncludes aaVige LB0% 2 Eﬁhepwof@rmSP&&BIBésﬁ: filRED1D nd&ed FOROAE bestiswace 1032 of
plate 1031 is provided with an on-off valve. The on-off valve and the

evacuat i oropeeinpaf0swp tooterpasiten of the surfacead lkaotyhl08t hr ough a vacuum path such
as acuumtu The pon-of f val att hgqb d deta habl rovi ded on
the Weuum t ubd dlowg hemakerss of ol eidhss i B 2 fier et soup bflOG. ¢ he
evacuat i orp pEglanis c&@&%ﬁﬁﬁéﬁ sﬂh@eclfb%rz%t% c%\nrty Q8tignarehy,§ ré?EBleﬁsrlaé?n

acconmodat 't on space rough the
1010 is prevented from scattering outward 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 accommodati on space 1032 is set to a prescribed degree of
vacuum Thus, nold 5 release film 1012 covers plate 1031 and is fixed. Then,
t he vacuum tube may be detached fromplate 1031 and the on-off valve. In
the state where opening 1033 of plate 1031 is covered with nold release film
1012, evacuation is performed on resin accomodati on space 1032. Thus, resin
accomodati 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 in Fig. 11. Although not shown, a prescribed nunber of

suction hol es Rp¥eife BROH ARE o‘?gla?@[dﬂngrgénego{h%'eQ&u%{?&mA'gxgaﬁnfsﬂat a met hod

of forcibly discharging air around periph portion 1034 outward through
the sucti dorclbd} dischatget hie oatwead &bioresinac banims dation3padediody thrbbgt the vacuum t ube
and the on-off val vg‘% i's ergl Qyed.. According to this, %ﬂ%?nl ng 1033 of plate
1031 can ecwynptibga V‘%léq ea¥ben theAny 2albeylsé]éF§ e IFIY el ease

film 1012ac£&nrggﬁat1%h§h§cle IB% S. s%{' tola0 %%%HCP%? tdegrree Sacaé:u tliﬂn 8 Irtxon@ od of

perform ng evac on'resin a e met hod of

per f gy m NGelefFHHADI P Boved }Slh!t@hoghﬁncﬂécﬁﬂeﬁn *FHér?%eWa@Nﬂrﬂ%eQﬂayﬂ%’ i pher al
portion 1034 may be 20 enployed, in order to adsorb nold release film 1012

to pl at e Metithedinem platgpl@X] anddboomioffgvaivel d rel ease film 1012 to plate 1031

by perform ng evacuation through the _suctiaon holes of perjpheral_ portion
1034 may be codBf §We@>@@a¥lgd0%9f platen} (34 apgovereg vathhmoldslease il t he

e s R e i U AU S

[ movenent Glc@fimbédtian sp&zi 1031 Glvitia Brabalas Rl B8 edket tdithe usstiibed digtees may
comunicate wth only cavity 1008, and mai/llnot comuni cate with the space

ar ouHH perqfﬁh@hlal %ﬁ@ql@nﬂ}imd f%%eﬁbnﬂé@ eqrugsantofclasaiconfdetr with 24 | nl oader
(feeding nec the.material, before di n 101 fqr f eedi ng
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Although not shown, a prescribed number of suction holes 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 i ncl udes rod 1018 nounted with stopper 1023 and an air
cylinder (drivilnpadeqfeedingmecidfiissh foeithe mafetiyl before nelding) 1003 Jor febdihgg
mechani sm 1017 can insert the forward end_of rod 1018 into stopper 1023.

Ai r cyl i noEanulgTesie AR10 it eavitn il 098 1580w deserpisér 1023. 15 Plate 1031 is

d
nmount ed on set [t 02 f.atta bl e/ det.achabl e b 0286 i a state
where resin acc@f?ﬁgggl{qléﬁncsuggi:%%(i@:%%_sangiapeaitla%%%(/)%ﬁ%ggbg? %%?63925 mechani sm
1017 can bjtiaBEhbkPArd defdcBasteprlovlded 4R b8dy mog,fam@min\@i%mpk@w 1Q8dy to cl ose
openi ng 1033. Wien granular resin 1010 is fed to cavity 1008, stopper 1023

- stopshfil ntd26linkiludgs a30bstratermece @22 portind 1037 resemingsuibstraven difvinngntadeihni sm
1017 (rod

018).to novi ng chanj s 14 (r 1015), as descrjbed |ater.
hen granquf%ﬁtroms,:s%ﬁt ¥to ﬁétgg*@gl%{f%ta%éﬁ? P@M@g@}mﬁxﬂeméﬁ ppvien 1 28aRyed
. downward i fi j : ! 0 base 1026
det ached ?JFJ @%P%é@&ér& %?ﬁ&ﬁ@%g%a@l%@clg@gérgrtﬁﬁlif@ggﬁgg{lrg%égf{f@gﬁ%rg? e base
1026 i ncl upes a8@ta HAsY pdriion 1OREORhisNbEty PO e att&hably 3né Bétaciably25 one mai n
surface. Further, attachabl e/ detachabl e base 1026 i ncl udes base portion 1029

(det achabl yprpyided.d daloaderhl 088 ¢gn feed subsiratenkhOh emoumtadivishyeleetoanic part 4Q4 ti on,

att achabl e/ det achabl e e 1026 i s ,set.o se,portion,1029 i state where

cet " TOrci oS SR e oAt MR decie R e Riveeripld fegton 38021 4 e

mol d rel ease kgt ochnis?) PMAGuARIBAG0S MouRMiith FEARATOSMAIAL7 as to
0 p C

cl ose opening 1 ate 1031 i nto whi granular resin 1010 1s
air cylinder (driving mechanism) 1019 vertically moving rod 1018. Moving mechanism

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

at t achabl e/ det achabl e base 1026 is nounted on inloader 1013, set portion
1028 is mounted on the | ower surface of inloader 1013, as shown in Fig. 12.
When inloader 1013 is inserted into the space between upper nold section
1002 and | ower nold section 1003, opening 1007 of cavity 1008 and openi ng
1033 of plate 1031 are opposed to each other, as shown in Fig. 13. 10
Therefore, inloader 1013 is noved downward. Thus, opening 1033 of plate
1031 is adjacent to opening 1007 of |lower nold section 1003 in a state where
nold release film1012 is interposed. At this tinme, resin acconmodation
space 1023 has Theeatudnild Fedsase ik 1612 i A6 nioveSUbWaIvaFdELYYhoViREL fleBitinBC hani sm
for Resin Material) 15 Feeding nechani sm 1041 shown in Fig. 9 is now
descri bed 10Feastiorstpseropenang 3310 plat @disingr which ighanglan nesimi018fis gr anul ar resin

1010 to resi cCco dat i.on.sp 1032, o | at e 31. Feedi nechani sm
1041 i ncl ﬂﬁré)gu?ae » AERQUTIR & llnfr gﬁﬁ{tgi H’gﬁdp iela?%ﬁl"lb@% %8@ﬁ$ﬁggjplrlgsacri bed
anount  of sﬁ{ea‘;;}hgr%bregﬁﬂjeaté@ﬁ@foﬁg&si‘lﬁm[&duci ng the sane into plate 1031.
Feedi ng mechani sm 1041 further 20 i1ncludes a plate receiving portion 1043.
At t aghabl e/ det Adtenbttahhids/detachiablerbasmnt @b is wouhtedlcatirloddE8 1013 spl partidn on pl at e
recei vi ngdggsr%i on §19|%43'tgwfgasuri ng/ i rflt,l{joa(;iuci’l‘ag3 po};ti ogléssloﬂfléeneasures
prescri be GRAUNET Qirtaf i syrdaceff rdagpier AR BRHLBEEE t Whette into
resin acconnodatian_ s e .1032 of te 1031 whil.e vibratin nd noving the
Came, P adUOREL 9 e BRAER N GrRs BincPbPisest abPryole Ratiod 30¢ AR EBE "base 1026,
25 Thus, G{ANsHcAbn 163 epé@ﬂ%wm drRavity mqm%eﬁih%nowapﬁat@%?l afe plate 1031
_is formed in the uniformthickness. I n other words, prescribed amount of
( granul ar opposed 1Qd@hiosherfdsahoenadFignl 3.esi n accommbdati on space 1032 of plate

1031. As t | .esin 1010, havi th i f t hi ck i | ate 1031,
arantl s 20 AREEGH PRS0 usITaBI S VB of T, ORI 0% &F PR o heat od
gr anul ar_nes; [ 52, BEY0hA 03 W50 33B% AN il B ARk Endiflescr | bed

| ater. Granular resin n plate
release film 1012 is interposed. At this time, 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 is now described.

Feeding mechanism 1041 feeds prescribed amount of granular resin 1010 to resin
accommodation space 1032 of plate 1031. Feeding mechanism 1041 includes a
measuring/introducing portion 1042 measuring prescribed amount of granular resin
1010 and introducing the same into plate 1031. Feeding mechanism 1041 further

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
granul ar resin 1010 by 5 vibration. (Method of Conpression Ml ding for

El ectronic Part with Ganular Resin in Plate) First, the step in which
filmholding frame 1022 is fornmed is described. As shown in Fig. 8, nold
rel ease film 1012 having a prescribed size is placed on 10 | ower frane
portion 1021b. Then, upper frame portion 1021a is placed on nold release
film1012. Thereafter upper frane portion 1021a and | ower frane portion
1021b hold nold release film 1012 with prescribed pressure. Thus,
filmholding frame 1022 is fornmed. At this tinme, nold release film 1012
hel d by uppesof fareare weldet ito sachldit adissimilirbyeerhebted peanniar résanl @2ikvings pul | ed

wi th prescribed force. Mld reIeaagFLS film 1012 nmay have a sjze for
conpl et el §oRsEARE shapg shavan ndixamply Legserbed later| oweanulgpiesin 4P an Blatef¥3 and

i ncl udi ian- f ' ) fil
1012y iy B DR P TAIBI i e Bt Sl AR 1P ke MHE oRGREBEEE, | (ner
frame por bia%e&&%ﬂ%p@r&i@nﬂb@@ﬁﬁfbrﬁﬁ’ziﬁg fHeRRicknkd2Sf gramedt reéihe0sd Bp of feeding

granular resin 1010 to plate 1031 for resin 20 accommpdation 1s described.
As shown wbr#iog. 9, attachabl e/ detachabl e base 1026 is detached from

i nl oader 1013 nd . pl.aced on recel.ving.portio 04 ile directing
set “porti on_ 109MelGe RF SbwuAk Mgk K i bt weh Eilatsn: on 5028°) n
a state m@ﬁﬁ@ opening 1033 is directed upward. 25 Then, necessary anount of
granul ar resi'n 1010 is neasured, and thereafter introduced into resin
acconmodat i on Fjes the 5Epan odhighl filineholdidd frame 02 demmedrighesetibediuci ng portion
- 1042. Thus, plate 1031 fed with granular resin 1010 is conpleted. -27 At
(this tine, platésheweinfiadg,senld r%%sq_ﬁhrslab%ohwg a/prgscatbpdpize B placgd €n1031,

resin. 1010 n_ acc nnndaﬁion space

Iggg’oi St Eﬁ?‘%’%ﬁ%ﬁ%’%gg l(pzrl%.nuﬁ“ﬁén, upperrframe porlign ESZSlia 1S p A OPRS
release film 1012. 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 mechani sm 1017 of inloader 1013 (1025). Then, air
cylinder 1019 of noving nechani sm 1017 noves downward. Thus, nold rel ease

film 1012 novewtulis timeopieteiregivig3Fortdn 1043 epplieSdibfidn b blategI@BNUl dthug, esi n
1010. Consequently, opening 1033 is closed with nold release film 1012. 15
After pl atke thigaess of granelarresini 10RO iroresinrasteramedationspa1id32 éverifoamized nay be

per f or med 1 the ace 031 .cov ed w,th.nmold ease f|| 1012
Thus " T esiiis gguitatn | Gt fiied Toasieet Sge. ‘bt thiiing obe bEF e

vacuum C%?ﬁﬁ%%ﬂﬁénﬁm é'EPMIJr%sﬁﬁﬁﬂofdrle %é@é@edﬁaé’a@ﬁ%’i&?d to p' ate 1031
Evacuati on for adsorbing nold rel ease fil 012 to peri pheral port| on 1034
20 tHrough the 'Ehan,tth@step]m which bpgnang mﬁérczﬂplapeﬂm ointd @Bi¢h geanulze rezar f or ned
sinmultaneously . with the aforenentioned evacuation, Alternatively, only the

evacuat i orl 08 ®7s igediced Wgoverst dithanqld selesseifim 1812 stdssgidiepher al  porti on 1034
t hrough t he SU%IIS{;@F (Hgglss %8%?1,51%36? Crﬁga\;r*&g%m_ﬁém B?O gerfor nmed. Then,

at t achabl e/ det ach ase ate receiving portion 25

1043. At tiftkGdulckdB .coMrb@6ita hsd @éa@@ﬂﬁ@h@l?ﬁél@bﬂ@ﬂﬁhbﬂﬁig%ﬁe fodomadrol di ng

frame 1022 and plate 1031 into which prescribed anount of granular resin
1010 i s i rshownlickig Hhd ATShiSjUGIﬂ; etdppem 1038 mowatadami fdm-halding freme 1082 K g. 11.

T2 o2 dReerf hiie famad i PRe P of ReviRSGResaten 185708 BIPRARL 1 13y anul ar
resin 101({1@13(;. filmhol ding frarre 1022 hol ding 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 is detached from plate receiving portion

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

Then, the step in which attachable/detachable base 1026 is mounted on body
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First, attachabl e/detachabl e base 1026 shown in Fig. 11 is reversed. At this
time, the surface of plate 1031 covered with nold release film 1012 is
positioned on the 5 lower side of attachabl e/ detachabl e base 1026. Then,
base portion 1029 of attachabl e/ detachabl e base 1026 is nounted on body 1025
in a state where plate 1031 is reversed. Thus, inloader 1013 shown in Fig.
12 is 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

nto Che SpcE inSededR SRR skl alife 4ph BR5% G%mnsbsihgb B @bl T on 1003

Then, i nl grdgsidhe ﬂmg h@ﬂ?}%rtﬂemoiaﬁj:&eas§ﬂﬁ)§trate 1005 is set on substrate
set portion 1006 of upper section 1002 in 15 the state where el ectronic

part 1004 is dFwscitedhabieidetechdble Pasen] 02i6rshowddr Fig01Bismevessed. ddwniiar d. Thus,

the | ower surface .of 1013, cones ji.nto cqgnt with the | di ng

Surt ace O GRERTE @t BBt |h CRHTS! W DAETcoks P 1012 B iongs f 1035

OPENSNG  LiRer Qe S HoharhOB A TR 0 Cen Ik hGONE 15 gPOSI L Cned i
en

substanti a I ca anes. et ached fromthe

f orwar d eﬁﬂﬂadﬂﬁblé/@étaé&b& tﬁf;e lGﬂ6Q§dl@ﬁntea%3)o@9dOﬂiDWE ﬁstewhef afearosaisd end of
rod 1015 in noving nechanism 1014 in the state stopping filmholding frane

1022, as stvewed.i nllFisginlopder 1043 shover indbigds? isSompgder At1iig8mesgmanalasf erred from
rod 1018 to.rod.1015. Further, novi mechani 014 noves wn . Thus,

ol rel el RPH Praient BrisaE atrorsiadBoR P g PR PeaE LA FIB1 sect on
»1003 int D inRhES S inBSH Femf s applied. Thereafter
tair is fo?&hg{'d;}&g?%% g?%gdpzflrnorfcavi to gttgé]gﬂl °?‘F{ tﬁ%ﬁﬁesf d release film 1012
comg® i nto cl oT&e steplirawhichtiiegramiarsesin acfed afto clevdavity isHdVBdeséiibedhiish ti me, t he
evacuation with the vacuum punp provided on plate 1031 is so -29 stopped

that resi feferenestoduss ldandphce 1032 of plate 1031 changes from the vacuum

state to an at I}ESRQ\% n 1Brle3$§rhloﬁe f AL 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,
space

granul ar resin 1010 falls into cavity 1008 from resin acconmodati on
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 | ower

nol d section 1003, as shown in Fig. 15. |If granular resin 1010

remai ning in resin accommdation .space 1032 nust be 10 renoved, plate 1031
may be horizontally or vertically vibrated in a state where a prescribed
space is forned between the nol ding surface of |ower nold section 1003 and

t he | ower sopfedckatoésiphabmmbdatidn spateus)32saflyddtand’ athapges fromtisenvdcanmr esi n
1010 falls into cavity 1008 fromresin accommodati on space 1032. In this
case, i nl oHef&MO 3AYNQIRRETICIERABUTS St hani sm appl yi ng vi bration to plate 1031.

15 Then,

upper okl Al 1007 50D QUL MRRAPENLAReARIRRIE Phaocd: as

shown in Fig. 16.

me, granu esin eatrng I n

cavi ty 1008032aG8WeS sesle Whefe th®bidface bEasayf10b8nslddiered Wity mblarelease! i@t r oni ¢ part
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pressbng ntdiidens 009 infig lés Granslcrasiel) 19fasquprte thobothem suifaceof cadiyn i n

cavity 100
el apses,
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nol ded substrate, i.e., substrate 1005 and resin conpact 25 1011 from

(appar at us 1001. fasawkagiresip 10 Orpmaiame i FRsi dcopramopetianopacey te33unest beesi n 1010

Spact?

fromresi

For AR50 RAE Ot P B RBRT sb e ArS s n A 1k Bt Ay or amul ar

resin 1010p1@§’<§r‘r"0e&‘ Qpace HohiREd BRwBNEE Brdlding sidfhck BHRRS nRANSICtibha00T gRi N _
accomodat i on space 1032 and cavity 1008. Therefore, granular resin 1010 is

prevent ed fhedoweresuetace ofpplaie 103le riidiudi substautradlpal gofmulaowesin Hll0dalls into

15

20

25

cavity 1008 from resin accommodation space 1032. In this case, inloader 1032 may
have a mechanism applying vibration to plate 1031.

Then, upper mold section 1002 and lower mold section 1003 ate 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.

After a time necessary for hardening the molten resin elapses, upper mold section
1002 and lower mold section 1003 are opened. Thus, resin compact 1011
corresponding to the shape of cavity 1008 is formed in cavity 1008. Electronic part
1004 is sealed in resin compact 1011. Thus, compression molding is completed.
Then, the unloader unloads the molded substrate, i.e., substrate 1005 and resin compact
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
resi n accommodati on space 1032. When granular resin 1010 is nolten by

heati ng i megiaxs dtherliBBresinhaecerirmodatioaispacenid3fangd cavis 1008t aThedfore) gr anul ar
resin 1010 are naturally di scharged outward through the conmunicati on hol es.
15 Consequasatylar resimd010:8 prevew s Hom remaping ahthe angldipgsyréase @f lawesmaldi ds or
the like. lt.is res d t the | ar n r of comunicati hol es as

cl ear ances™® técf%oeoﬁ (}rﬁllé{)rgﬁﬁtregﬂe&g r%ﬁ%rglgn 6’?&%& iﬂ&e%?ﬁ&? 35?&%??1%3?1 (e)fh *ndi vi dual
granul ar rﬁ§ﬂﬁbti¥9}9fﬂe§in%ﬁi§§&?imEéﬁif%(&iu@t &nm%timgfbv@& conpr essi on nol di ng
for an el ectronic part according to anple 3 20 of the present invention
~is nolv descri bedicoardihg toethe afonereentiontdmethodygragsar iedis 1000 Btfeditd caveyof Ml d

Assenbly) First, basic elenents, particylarly nbers constituting a nold
assenbl y a8 while/thg shape hgreohisdieldo; Theestors @Yls@”ﬁ@%w RABE PHIBE " h

~ reference ?HEP I ref. Figs. 13 to 16) in a conpression nol ding
appar at us %ggg_é 0 lgcr)]g?%#elgetlr Fﬁ;‘%d'part, as 25 shown in Fig. 21. Therefore,

these nenbers ahe&oddinoicctie Bforémérdiofar MethodBgahslar tesian0lC &l fed e &ddth ot her,
and descrif)tion of these nmenbers is not repeated. (As to Preheating

(Mechani sm) 1088 in Hewtate havingthe uniforamtick8essc o dperese,ggramadrdesny 1@lbeandteus 1050

for -31.electronic part accordi.ng tqQ this Exanple conprises a preheating
mechani sm @ir}tg"ﬁofgﬂ@&ﬁ%ﬁn% é}h‘pg‘%rsi U9Ri f or mi zes the thickness of

overal | granul ag Jeghdtofid AfP¥mentioned method, granular resin 1010 has the
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 is pre\;ented 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 in Figs. 17 and 18, compression molding apparatus 1050 for an
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S .
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
having a uniform thickness is fornmed. As described |later, granular resin
1010 or 10f¢:tRnr ;Jahobca&ah@rto S Exahfle cBmBMiciathréieafindmeSabisRedsint er val ,
Therefore, |id nenber 1057 does not cone into 15 contact with granul ar
resi n 1052Preli¢ating mghhaneim Efdwmiformied¢sethe ithicknesscdfarvesthgtOfidar resed UKsbya
mechani sm f or. intrciduci.ng géan lar resin 1010 into fra 054 on mfld
rel ease fileatingggoularaesind 08y withput Pressing aranylag feginy [0 ore fepting #anefe 1054

is forned ljegntlbfzowﬁug)g&lbbéckness by a 20 flattening nmechanism A
mechani smutilizing vibration or a "squeegee" can be enployed as the

mechafi sm f | at t gnihogvnt in@Figse T and 18, @fdhahtingBechianivm 1081 ficifles 4 Reatihg 18,
- granular resin 1010 is set on heated surface 1056 in a state where nold

rel ease fipariambss3 and 4 heated sudecs. 106p haeted by heating podtiam §033f r Amoldos54 i s
heated prelimnaril i.&.. aL a erat ure capabl e, of renpl di t he sane
by aheat | TP %S opiich Srafianbf® Pouftet sronag phnf el TRE8A0RE o med
in the Un'lﬁr‘éﬁégtihghfé%ﬁkﬁﬁs%x 16 RAMERNN Jes 2SEREMbEE 059 EREHE 3R _uFﬁér' n 1052 is
formed. Thus, the thickness of granular resin 1052 is so uniformthat the
(whol e of gpeaimglcdframedlions.1 0Hzatexh surfacer] 95 6vef heating-portiban 05 heatsipranulaesi n 1052

“is such an agglregate -32 that parts of the surfaces of granules are wel ded
to eb@h ot wen 18y0 heang ﬁgmforﬂ’e‘h@EBﬁSé,fed igtoaframe 0¥ moldogisasedilmyifigy .  Spongy

granular r &?&u%hln%qg réléasg gf’}ﬁ 368" iéo%gecp%nﬁﬁvgirgr%lar resin 1052 having a uniform

thickness is formed.
As described later, granular resin 1010 or 1052 and lid member 1057 are
provided at a prescribed interval. Therefore, lid member 1057 does not come into
15 contact with granular resin 1052.  Although not shown, preheating mechanism 1051
includes a mechanism for introducing granular resin 1010 into frame 1054 on mold
release film 1055.
(As to Granular Resin)

Granular resin 1010 in frame 1054 is formed in the uniform thickness by a

—

20 flattening mechanism. A mechanism utilizing vibration or a "squeegee" can be
employed as the mechanism flattening the resin material. ~ As shown in Figs. 17 and 18,
granular resin 1010 is set on heated surface 1056 in a state where mold release film 1055
is interposed.  Granular resin 1010 in frame 1054 is heated preliminarily, i.e., at a
temperature capable of remolding the same by reheating. At this time, granular resin
25 1010 in frame 1054 is formed 1in the uniform thickness. Consequently, sheetlike
granular resin 1052 is formed.
Thus, the thickness of granular resin 1052 is so uniform that the whole of

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

conpr essi on- nol ded. When granular resin 1010 is heated, the upper opening of
frame 1054thayarbseof tieosnefaed ofiigtdnules drerveeied toldabl othenby heaingas &hergfoagyul ar
resin 1010 is unifornly. heated in frane 1054 froma | ower, | ayer portion up
to an uppegramawremadpéf BriPongy- | RPRRGCHaBtlan egin dEad rchargsteriz %@%Wg portion

1058 b i . : ing. . . her . |
rosin 1510 RRHLAEH 18 Wit READ 0\ ki inal Lol b bl B 2nt 21
prescri bedmatetigrsetilified By prebsingcaBien regh amutdradl kh@ded witB Pdwdiety fesiie the054 1S

uniformy heated fromthe |ower layer portion up to the upper |ayer portion
_ theredf, slikilarly to the case where |id nenber 1057 is enpl oyed. 20 (Method

of Conpr essi on- Mbl di ng El roni ¢ Part.w th Heat ed ul ar Resi A net hod
of exrerguti ng co%ﬂ“@lf‘%?%ﬁ‘ ﬁ’ﬁ?&‘ﬁﬂﬂgmﬂwfgﬂaﬁﬁﬁs}ﬂ% @@Yﬁ%%gﬁm? glorfi(ﬁ?e)aﬁeescri bed,
as shown i [ : i : aS j j d by an

i nl oader 1%%1{;,&&5;5513&%3&/}(16&?% mé@é@‘h%fga%&? ﬁ}vg%% F%EQI gﬂr%%%g?)?? {Ial llo?ﬁl 052yi S
present onframé d054lae stsewif inlFig. P05 S5 Famiter] granilar fesiarneggrOgade)pl (dC exhydie nol d

rel ease film. 1055, Then, inloader 1059 is inserted into the space between
upper nol dPEEwinagly heatsd uprie suhalemperiatire et thersamgean by rapelign by rehsagipg ader

the 4071 aca RV eyl HRe? g R nEmphiallhe Mpr o BRI TR TARLE" e

33 ol di ngosiitel 369 sAbstfa@VEI053h He 5B piedfon R3&IedN t he state where nold
rel ease film 1055 is interposed.
When granular 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 is employed.
20 (Method of Compression-Molding Electronic Part with Heated Granular Resin)
A method of executing compression molding with granular resin 1052 is now
described, as shown in Fig. 21.
First, an end of mold release film 1055 is held by an inloader 1059, as shown in
Fig. 21. At this time, granular resin 1052 is present on mold release film 1055 and in
25 frame 1054 placed on mold release film 1055. Then, inloader 1059 is inserted into the
space between upper mold section 1002 and lower mold section 1003.  Thereafter
inloader 1059 moves downward. Thus, mold release film 1055 comes into contact

with the surface of cavity 1008. At the same time, frame 1054 is placed on the
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Then, air is forcibly discharged fromthe nolding surface of |ower nold
section 1003 and the space in cavity 1008 by evacuation. MIld release film
1055 cones into 5 close contact with the nolding surface of |ower nold
section 1003 and the surface of cavity 1008. At this tinme, granular resin
1052 falls fromthe nolding surface of lower nold section 1003 up to the
bottom surface of cavity 1008 in the state placed on nold release film
1005. Then, upper nold section 1002 and | ower nold section 1003 are cl osed.
Thus, 10 electronic part 1004 nounted on substrate 1005 is dipped in the
resin material nelting by heating in cavity 1008. Thereafter upper nold
section 1002 and | ower nold section 1003 are opened after a tinme necessary
f or har demolting dvefab®bi lewer msidseetha@pDs. in Thwikate whlegtholditieagediin 10004 i s
sealed in_a resin conpact 1011 corresponding to the shape of cavity 1008 in
cavity 100%erpassdAl so according to the aforenentioned method of conpression
nmol di ng for an.,,el ectroni. art of anple 3. effects.simlar, to.those of
the mechod of  SBfbrederaoy AEFbree 1R By elina siic SRk Bl tefian o
Exanpl e 266 andeh@tpadt Hechvith/POCR biedasstidnl | MdiOPaeREBIRY 65k tdmdiawp! € 3 has
a size corresponding to the size of the nolding surface of |ower nold

sect bon 1008 ¢travachwyithahe mpldingOBrfacs off lomet motdsect2én B(3rqud¢h@surfage vher, nol d

release film i reated by, draw ng a uttjn .mold., release filmin
the form W%(]lgga .32 e, & lﬂfé?ﬂrhé&%gﬂ&%mdh%@&g&uﬁ%w @iéawm e) In
pl ace of r .1 r i i material
et i n ariof @Ea A US| fle b Su Bl TR (B8 FEARRL el AYILT T8 S
Thi s resi Rleaddfifmi @3 al can al so be uniform zed by vibration. The thickness

of the resin material may be uniformzed with a squeegee or the |ike. Wen
t he resin mat edhed, uppérdnold seatien 106 emd lowes mnhd sestion 4003 areginsecit ubhas; s

oI /20, BLEDSELLD SR DL B Rl Lor R LR i eheal g el sm 1051
oLt S0l SRS L ep TN on ot ol
t enper at une)3 akfopemes afiers kiare recestdre for hardening the molten resin elapses. Thus,

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
thernoplastic resin material may be enployed in place of the thernosetting
resin. In each Exanple, further, various materials such as a powdery resin
material or a powdered resin material having a prescribed particle size
distribution may be enployed in place of the granular resin material. In
each Exanple, in addition, a silicon-based resin material or an epoxy-based
resin material may be enployed as the 10 resin material. As the resin
material, any resin material such as a resin material having transparency,
a resin material having semtransparency or a resin material containing a
phosphor efconstapteshapg atiroamderapsr stutsrie seplyedrat Alsp i thewgseref eamplityingthe | n each

af orenenti gned Exanpl i qui sin liquefied in an.atnsphere of room
Cenper at ur e DAL C b Ffirl 8857 ot RSP Erebo Rt TRRacs By ¢ he

granul ar re&Rkm attdiRed Whe herest Mahiidod helin b REndtdr: ShapRlat réles fnifaffuien t he
above section of background art, a nethod of conpression-nolding an

el ect r oni as gmaployerbeantbedittamed substrate with a resin material by enploying a

nol d assenbly of a conpression no|ding apparatus for an electronic part is

carri%®d out, asln§ﬁeM%anw?¢:iadhermp aptic Kepingnateah gry bg eppiqyed ¥sRIA% §f thpaded on

a conpressj di ng. ap far. i L.s enpl oyed.

The mol d_ AndihogRyek R REEAY Banel. AfA- Ao Reaah 5N S Ak} o

. section 2%@gn materfahbisa r€d téSin ngHt @il having E?fe@crﬂﬁe@@ahﬁ:le digddistiibGtich cavity
2105 covered with a nold release film2104. [n this state, granular resin

2106 i s nohaydre dmyplowedtin place ahibe granuler resppmatenal dIseashiBxampled adddionower nol d

section 210 .arq?plosed. Th%f an electronic part. 2122 nnuafed on, a

subst r at e SliEpnrhasessregp mateyiaf Gr 4-PORyToARAT TPUR Matstiat WY Bf SPRIOYCH, 4% 2105,

Further, i S i he ; Lh i : a bottom
surfgtge ngﬁggﬁﬂ e?il ) %&k&gl Iﬁlgtseflﬂ %n npglg'?&técr%??de}“ggg%g?s%ﬁ}tx%e%%ﬂg‘vgﬁape of
cavi ty 21GRansparémyn® cbsinGoateia] hevihg yemitrasspatedof 60N tesinaAdttrial icntamiiged Wit h the
resin conpact. - 35 Further, a feeding nechani sm 2108 is_enpl oyed for

feedi ng grebespherescensimaterrdand & Ruerescant mytenalgay beseraploned- | B0 F4CY. ~ 47. Feedi ng

mechani sm a g‘r%%e'ntrilgnleg %E;(Sam%lef Qch%J glen 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 i1s 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 1s

25 dipped in the molten resin material in cavity 2105.  Further, pressure is applied to the
molten resin in cavity 2105 by a bottom surface member 2107. Thus, a resin compact
corresponding to the shape of cavity 2105 1s formed. Consequently, the electronic part

is 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 bloown up. 10 Further, granular resin 2106 or the powder

havi ng adhered to granular resin 2106 scatters by colliding with the bottom
surface of cavity 2105, to adhere to nold release film 2104 covering the
mol di ng sur f ac&udher| afeedingmiedhagmi 2 108 2 2OBlayed far foeding gfanhlamesin 2106 d secti on
2103 not covered with the mpld release film _ Consequently, foreign matter

( har dened HACEE) 21903 shewn 1 kg 4. digeding meshansn 2608 mwderd drenghsur f ace of
15 | owner ! . fo . 1 foreign matter
adheri ng {ﬁ%iedzl@?\%b& %?‘%Eeggclzﬁlgrﬁég%?iﬁ%ﬁuegto a’tjggglfieeﬁn%\?/éeog‘ b{:/&f((:i fngat}ﬁ?cr}fgmgrﬁurt her,
the yi el d 2008 B BpuhE sButter QMY thatlpraniier debig 2fl 06 il ﬁhtmhﬁgxz@@fmm A@pice the
substrate. Consequently, the productivity of the products |owers. Further,
shut ther 2in Ghrowgh-hmdt 28)%er at e due to adhesion of granular resin 2106. 20
Therefore, it may be necgssarg to interru% ”18 use of the cogﬁg.es ion

mol di ng  appar 4G IMEIALRGERIEIPNaL RENRSESSIANRIIGINg PRATAA SAGY R B ' ower s.
In additi : : a8} ' : ri pheral
surface 01El Hg[, ﬁlggﬁ%hb-%ﬁg% fgéfgg Iﬂ%&@é‘? 02? gg Qrgfﬁ%&o{;ﬁ? }hr géjgilggé gfl%gltg 2?}%%? be fed
to cavity consifdrably lahgehi GWhemcs tiiuded \tesirfCD heeepliidus lwith the bolbrnlsuifycevaft h r espect
to the anount of 25 granular resin 2106 fed to the cavity cannot be

i nproved. iEt hidB, therefore rpavkdes bavieg adfiesad o granudasiresipd B 1 gagix\plawn vpLo5 may

convill shapitey Sifuar Roip1BFRr F SRRt bing &RisaRe el 350100t "oe
uni form y Qaakedy EaNidiay ith tieltReont SPfalO8F &hvay 2105 46 RdRerd € fibld defataused t hat
a part separated fromanother part remains in the resin naterial.
film 2104 covering the molding surface of lower mold section 2103 and a part of 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 the resin material into the cavity wth a uniformthickness. A

further obriredforf sich def@sRRhuded IR iRt deParafedifftRt SRhdriMart remaink inthand
reliability of a resin conpact conpression-nolded in the cavity. Exanple 4

15 A net hoésinfnatesiabr essi on nol ding for an electronic part according to

Exanple of th resent invention and an apparatus enployed.therefor are now
described i n deliiHoreTeRtPRed PEbliRscilioy 195D A Coshi FRFES AOARer FEARERLr ¢ of

Conpr essi af Vil 'von%rﬁ&%r g&w&eréa)fesﬁ'&qfqm leSin 28 QloyeﬁiiggIaCf gr iRl d assenbly

of a conpressio di ng appar atus 2001 erei nafter al so sinmply

referfed tgamdar'ragmpar at us 2001 ") for an electronic part is described with

" reference to Figs. 31 to 34. Apparatus 2001 conprises the nold assenbly and
an inl oader 200bhe i8ysptipn giseloses) iy Example 4rtat/edegcribed belay has besnspronesd 2006

d wi.th I i 2005 d I d I . in, 2007
*The mol d 28 8efig e R BtISR e SO s FUve Rl B e ot
shown) unl adifg (¢ HRSkSRhentAeS Fig gm e Bt oPBREFRInYon Iéfc}s i fReassenbly

i ncl udes an upper nold section 2003 whose position is fixe d a novabl e

| oner nol dpreéudtivisy oPfidduap pbiaimed by coppesssion holdiegt | AnotRI@BjecBf thppar at us
oD e Pl an o U0t SR he 380 o RSt oL, S SR209 20
Still another object of the present invention is to feed the resin material into the cavity
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 where electronic part 2005 is directed downward. Further, granular
resi n 200Apperatus00hcompases aymezbargsnp{ndt shewnyhsating eprter owldgBtion BO03 addi ti on,

I d ti 00 d ti 2004 | dwthth
o bscr i bed SRR ARLE o 2004 GekrerT oo B e | APRRARSAODR Iy osin
escri bed"bi FHES 2% BRBBEEAWHE esi
pressed byo bt o o PR o e B M e s

appl i ed t cedtioa 2003 tedlowes mold sectian/2004 RiDH Preséribet pegssura.  resi n conpact 2012

correspondi ng to the shape of cavnié 2010 is forned in cavity 2010.
El ectr oni ¢ par Uppepmoldssetion 2093 iinelydss jasubssigtraget pouen 2098 opidugh not shown,

| ower nol d i 04 incl.u . pre ibe um 0 ion_hol es whose
ot ends KSR RS TI PIA DRSO 20075 S T ASfs Bhere YeEkbREeRSery. "The
vacuum t ubgos & diRcRy AGWnRaf AoWRE HM Ratibn 206V REAEY HcSRG L0 PN havidld4 furt her
i ncl udes a vacuum punp forcibly discharging air in cavity 2010 outward

t hr ough t he upwetdlpdirdvtddespeniip@00% c Ulhm tnitom swfaae ofxanitp 2610 fs enstguduat i on 25
~mechani sm _The evacuati on nmeghani sm.forcibly discharges air_ fo an external
"space fr&h? ﬁ@ogﬂﬁagf@cq rﬁere%ﬁyf?@PE@i%n& awaalgty]reﬁwez%gﬁ& FRYHY HBﬂQEPquﬁus, a

recegs 2014 of ja, a?gtggjf[(zdjii, bidstPhe Oboe iSsedR Qﬁﬁgﬁgtetsgtzg%& %\?(%[)é#uspper

Consequently, recess S Inserted 1 nto cavity t1me,
granul ar mesd Bectio 20035infthabtarnsltbré eledteses par? 0005 is dedtds dbwnwadi ng

Mechani sm) paratus 2001 further conprises a feeding mechani sm 2021 feedi ng
granul ar Further, granular resin 2007 is fed into cavity 2010 of lower mold section 2004. In

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 1s pressed by bottom surface member 2011.
Thus, the prescribed pressure is applied to the molten resin in cavity 2010.  Further, a
resin compact 2012 corresponding to the shape of cavity 2010 is formed in cavity 2010.
Electronic part 2005 is sealed in resin compact 2010.

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

25 mechanism. The evacuation mechanism forcibly discharges air to an external space
from the space in cavity 2010 through the suction holes. Thus, a recess 2014 of a
recessed film 2015 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 mechani sm 2022 nol ds
recess 2014 corresponding to the shape of cavity 2010 on a nold rel ease
film2013, as shown in Figs. 23 to 25. Introduction 10 nechani sm 2023
measures 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
recess2014 by vibrating a die 2024, as shown in Fig. 27. Thus, granular
resin 2007 is f(Astd Easting Mettaoay 2014. Prescribed anount of granular resin
2007 in recess 2014 enters a state having a uniform 15 thickness. (As to
Mol di ng Mechani Apparams 2103 Jurtessirampsipgsxofzeding meshansse2®d feedingrgr2oular havi ng

recess 2014 . spondi to the a f cayi 2010 on, ol d.rel ease film
2013, As SHURADD AL ‘%Fegsé .58%30589"'2%‘?“3@&510%‘? 1?7&‘&%%%’%‘%?&9%%‘65‘2%% PFE Wi e 2024
on which npidongbease film20 2013 is set and a punch 2025 nol di ng nol d

rel ease film 2013 by pressing. Die 2024 is set on a base of feeding

nmechafi sm 2021. Febiieg 2@2Hanisnc20escladesecmeklinGRéchbmsm oL 2l angntrodhictdon el ease

" film2013. Die 2024 forps a nol di{1g urface 2027. In nol di n% mechani sm 2022,
punch 2025MphasismL0%: pRd ¢ Beehaststy (Ohs flattergng prapulacres 29039y shown in Fi g.

.24, in a s&&%goxhere nold release film 2013 is set on 25 nol ding surface
2027 as showmn 1n Fig. 23, Thus, recess 2014 corresponding to recess 2026 of

die 2024 is forneiig mémhaisheoeasldsirktes20084 cafespbriy fothEklhpe d8. | n ot her
words, press nmolding of nold release film 2013 is executed. Recess 2014 has

la shape caavitpgpihen mmotdoreteass filgn 20030as showahinlirgsi 23 i 2p. ABtrod@Bions descri bed
| at e a
a

2ot Tecssed [ 20Ls Lo ih ot Al ar, LoD 200 LS LpprLed, Into,
flattened o granular resin 2007 to recess 2014, as shown in Fig. 26. The mechanism flattening
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 is set and a punch 2025 molding mold release film 2013 by pressing. Die 2024 is
set on a base of feeding mechanism 2021.  Die 2024 includes a recess 2026 for molding
mold release film 2013. Die 2024 forms a molding surface 2027.
In molding mechanism 2022, punch 2025 presses mold release film 2013 into
recess 2026 as shown in Fig. 24, in a state where mold release film 2013 is set on
25 molding surface 2027 as shown in Fig. 23. Thus, recess 2014 corresponding to recess
2026 of die 2024 is formed on mold release film 2013, as shown in Fig. 25. In other
words, press molding of mold release film 2013 is executed. Recess 2014 has a shape

corresponding to cavity 2010, as shown in Fig. 25.
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state. Recess 2014 extends and contracts due to adsorption by evacuation in
cavity 2010, and hence the sane is desirably slightly smaller than the
shape of cavity 2010. 5 Al though not shown, suction holes conmunicating with
external space extend fromthe surface of recess 2026 and nol di ng surface
2027 through the inner portion of die 2024. Ml di ng nechani sm 2022 has an
evacuati on nechanismforcibly discharging air fromthe space in recess 2026
to an external space through the suction holes. Mold release film2013 is
formed into recessed film 2015 having recess 2014 corresponding to 10 the
shape of recess 2026 due to the function of this evacuation nmechanism (As
to Introduction Mechani sm Feedi ng nechani sm 2021 i ncl udes i ntroduction
nmechani sm 2023 Rea&ufibdddates) réddtiea filh 281 5 fetDRith gRdulbeREINMIOPILRsdHded anount
of granular resin 2007 to recess 2014, as shown in Fig. 26. Feeding

mechani sm iaG2dvira g0 Hav eAthivgimey gianganeesingdi03 ia§ moonstabs skapewmniherfiattenadi ng
granul ar resin 2007 d to recess 2014 of die 2024 along with recessed film
2015. (As e we Rt Fhaespdings AR PBAGH 8 0 RESOTRFOBPIIVBFUEPB S hough not

Vi brat i ng The AR ISR RS R SR MR b i 29 T L 2o

mecha®i sm vi br apRkougheobstun, Jdtion hdles ca@rrdinichiigaiviels extCinasggueatttnd gr anul ar

“resin 2007 vibrates to be flattened in recess 2014 of recessed film 2015.

Consequent frgm thexsustaee phiseesa AB2hendgnolgingfurtage Qi thropgh theripnarpgrizonefi f or m

t hi ckness .S i N recess As shown in Fig. 28 .ograpular.resin
2007 ey e 2087 Qdoldhelfeciim 2024 paq I RBRUARon Budchusef RiraBh IRk Riene™ o
2007 in regpfsmiAd dpacs if REEE d02d ol dMextdthAIAp Mt bR ERSsucon h@lgieadsie” may be
enpl oyed as a tool flattening granular resin 2007. (As to Inl oader)

Appar at us 20@de flongr3seforinad oncleceded filnt @6 th haying moesk 2014 emtesp@RHE too t he
-40 npld assenbly. |1nloader ZOOé}ef unctions .as a nmechanismfeeding the resin
mat etPal t Be shaps of 55re85,20204ug 51 Ene Torsion;of g geasuaiiqngrsrhomsmy i n the form of

a flat plate anHAsato Introduction 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 is formed in the uniform thickness. A
"squeegee" may be employed as a tool flattening granular resin 2007.
(As to Inloader)
Apparatus 2001 comprises inloader 2002 feeding granular resin 2007 to the
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mechani sm (not shown) for adsorbing nold release film 2013 to a | ower
surface 2032 of body 2031, as shown in Fig. 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 he uctl vacuumtub essed fi 2015 is
adsor bed tGoRdisl Auatgel Bridat Rase e e FaEmits Mindy 20a1
i ncl udes ath%&sh@m $d4dePb 6@ AGd G20y D03 | §S{HR forl@oﬁé)ﬁZt phte ¥hPpat i ng body
203 1. Thereforé, this nmechanismcan vibrate granular resin 2007 in recess
2014 by vubcdlamsrg (hatchoR0BfDr adrodongimotd teteashiils) 2@Banwl lawer ssfane 208270fi n

recess 2014 | | at t ened, ) nt | ranul ar resi.n 2007 havi ng the
uni form tlti"ﬁdéf%rqgls;sas's oWoH 8'%9' gwldrey 95564 %%15tlﬁﬁ OofWefr anul ar
resin 2007sut[1ﬁ8é) e(f% yggg o%mmq{lﬁ;gg%sed film2015 on which granul ar

re5|n 2007 1s plac ranspor by i nl oader 2002, the aforenentioned

nmechani sm may SPheth&dhahiem T8 slisorbiigansia relehsn il L8138 htudes aBudtivh Hoksi N 2007 i s
flattened. (As to Method of Feedi n{gbResm Material) First, the step in which

mol di ng neettendingrrao kpvessonfrat@3 2 at body Hid dophss theatigh ghe inaestRentierm 2021 f or ns

recessed fjilm2015 is descr.ib shown n 5. 25 As shown in
o 55, betfof araguln PRTRTorahy ¢ Ehadibedr (ol siinn ok fdaraess

[ presses mojfe bIHRERE nfakin gtﬁ’é)sh%noﬁﬁolé BRYhel VActiid pudfl-comMimicafOlfth Eghease film
2013 is held by recess die 2024 and punch 025 corresponding to
rece38 2026ther, ﬁlﬂrmlghmemﬂoyvn r fhesear® exatuatiornf mecinnismmn n‘ﬁlhedewaaha&bae film 2013,
as shown in Fig. -41 In place of the operation in which the filmis

nol ded wi twe%mamﬁgorﬁlékymawb@rsp ay (rom 3 §PagR @lund doverpurfaee %Q§221f bogy 803l | m may

be mol ded " an%thve\'ir E]Qlcg kh%ogg%ztﬁe sictoh Rl 'and the vacuum tube. Thus, recessed film
2015 is adsorbed to lower surface 2032 of body 2031.
Although not shown, body 2031 includes a mechanism flattening granular resin
15 2007 by vibrating body 2031. Therefore, this mechanism can vibrate granular resin
2007 in recess 2014 by vibrating body 2031.  According to this, granular resin 2007 in
recess 2014 is flattened. Consequently, granular resin 2007 having the uniform
thickness 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) ,
First, the step in which molding mechanism 2022 provided on the base of feeding
mechanism 2021 forms recessed film 2015 is described, as shown in Figs. 23 to 25.
25 As shown in Fig. 23, mold release film 2013 is set on die 2024. Then, punch
2025 presses mold release film 2013, as shown in Fig. 24.  Thus, mold release film
2013 1s held by recess 2026 of die 2024 and punch 2025 corresponding to recess 2026.

Consequently, recess 2014 1s formed on mold release film 2013, as shown in Fig. 25.
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recess 2014 corresponding to the shape of recess 2026 may be formed 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 granular 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, granular resin 2007 is flattened in recess 2014. Therefore,
granul ar resin RQOfatefdshet dperationfiowhich hhe finessndlded et anldilldectRasmssed film
2015 |nclud|ng recess 2014 fed with granular resin 2007 havin the uni form

t hi ckness 207@yasiBown Hukiged3 t9e2oathedilmanast besmoldgd galy yvith dig £8%bd

recei ving es The step in
whi ch i nl o%&éegng%gor{ é'sgaﬂd“% ot g%@gé fgg&c%ggrfeac}g%%@g flP HP%’S%E@* the nold
assenbly i gisehaygistese froMale spase Bevdds L0266t Dhe eXBriaPsphde tSugOWRtibA Fi 9. 29,
i nl oader 2002 is noved downward. Thus, recessed fil'm 2015 in close contact

~with Bie Zmﬂdextsn@ngmrtbemncrq)drmmof depp2tm the statecowhdre thold@Basofilm 20 3i nl oader
2002. Then, inl oad]g s HP%?g in the state where recessed fil m 2015
is fixed tBSPRAMO Hﬁﬁ& @3 8 ader 2002, as shown in Fig. 30 Then

. inl oader 2002 t¢ héqphmd%%trg §bﬂ3 m@%g&gaﬁl{lr%ﬁ?é&ﬂ ifitd ¢ e

transported to caV|ty as S own 1 n s tine, oader

2002 t o whipel, hé stHotneria®Fig. @6i nThes:edmmeaigmfsmlfm ﬂﬂﬂeﬁlﬂg&hagﬁﬁ\ﬁlbﬁdsms i nserted
|nto t he space between u nol d section 25 2003 and | ower nold section

2004. Thusprqwdleéaa@ppaz@@ggﬂ%l vbratasitmlease £ frpding anachgnisrp 3421, die 1@deand nol d
o180, 2Rl b OSSR 2 oRIE SRR AT o L,
recessed fbohamigdQdcass 2044, ThRh&ALERSy, gﬁh@l@fi?ersmzﬂ)@a iBMRIed RWREMs 2654 shown in
Fig. 33. Thus, the step of covering cavity 2010 and the nol di ng surface of
| ower nol dThﬁefor@ era04 resirt 2007 dae deaniform thickness in recess 2014.  Recessed film
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 is adsorbed is inserted into the space between upper mold section
25 2003 and lower mold section 2004. Thus, inloader 2002 is positioned above cavity
2010 of lower mold section 2004,
Then, recess 2014 of recessed film 2015 is fitted into cavity 2010, as shown in

Fig. 32. Then, inloader 2002 terminates the adsorption of recessed fiim 2015.
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film 2015 term nates. (As to Conpression Mol ding) 5 The step in which

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

cl osed, as shown in Fig. 34. Thus, electronic part 2005 nounted on substrate
2006 is 10 dipped in the nelting resin material in cavity 2010 in the state
where substrate 2006 is set on upper nold section 2003. Thereafter bottom
surface nenber 2011 of the cavity presses the nolten resin in cavity 2010.
Thus, the prescribed pressure is applied to the nolten resin in cavity
2010. Af t eFhesedftiermload erc2amyovies npwandd enshogntih&igréBt eMhue shenstepedbfipses, upper
nol d section 2003 and | ower nol d section 2004 are opened. Thus, 15

el ect r oni cCQy&RRE 2aYHY 2AHsdthe Biolding,sirfage of toes mold sestipe d094With segeseBnpact

2012 corr i . t he shape of cavity 2010. (As to Function/Effect)
Accordi ng @@p{tﬂg t%egPll&lao%s' of conpression nolding for an el ectronic part

according to tm/sgt&xmmrmogmuihgy resin 2007 is fed to cavity 2010 in the
state placed 20 on nold release film 2013. Therefore, %iroanul ar resin 2007
_ does hot renni nTastema whseheledteomicipagd? G4y mountedoen subshate 2086 it o t he cavity.

cavi Oy 2015vreERiogrno Hirh o' Gin R iy 3007 AayiRTheE O o m

- thickness r%?éi‘er{%g }e;)rg%t 89 C@Minhdr resfid 7%@%%@%&%in§%%%b€imb%b&e3%ﬂ can be

uni formy heate en in cavity 2010. sequent the resin materi al
in cavity 2069 2054 prewegifietuppes moldgeatidn 20030andaowar inoklegeatiat 2ab4farom anot her
part. Therefore, the quality and reliability of resin conpact 2012 inprove.
In the metHewdoss S@@WErlléglﬁin'n nBiugi eleptrasic past 200cmewned opatbstralec®Plisng t o

19, PP gl AR YA PR SRR, LT,
2010 that g 8Ruppdr nidl8 ké:tidR2603.S Thereafter 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 material to the cavity. Consequently, reliability in the
amount of granular resin 2007 fed to cavity 2010 is high.
Further, granular resin 2007 having the uniform thickness can be fed to cavity
2010. Therefore, granular resin 2007 can be uniformly heated/molten in cavity 2010.
25 Consequently, the resin material in cavity 2010 is prevented from formation of a part
separated from another part. Therefore, the quality and reliability of resin compact

2012 improve.

In the method of compression molding for an electronic part according to this
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. apparatus for an electronic part 2

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
constituting part of the product inproves. Further, no nechani smsuch as a
shut t er niEyxamhpleinioud«a@d0D 8o Mmoveymeldireleass filmpHd Bani whith grandieeasin@ogy anul ar
resin 2007, whereby occurrence of such an inconvenience that the shutter
does not il 60 eayity 201 fresthe posiion phovgreayity 2t Orthasi granudar rpsin @it isd.

Therefore, the tiity.of the products can be inproved. 15 In.addition,
or anul ar PRSP FaBROBIS, Mebdhoesh M REGOH L SomPRoven PRRLRIGE & oSt or e,
heat condgg,tt Scdor@ifig {@id PMRIpIS Wk deR, YeatfeBng Beg4RRBY redif08¢ 8r Be 1@eanul ar
resin 2007 at a uniform speed. Thus, connunlca%lon hol es are present between
t he 5gr anciwesd edersgiahulbr regin@OAh adllidesresh pav9@D] 0 wihrert ebysed) dissimidhrlyab st ur e

contained in granular resin 2007 are di scharged outward through the
conmuni caffefionkgitional mehodh@oppiag 8ranpigr fesin L0 7dRtoeViEE 2019 o Fh&ﬁgfewﬂslact is

prevent ed f.: C [ i ctronic part
accordi ng qag%?%ﬁgt@%ﬁogﬁ%ﬁgh%r%p%naﬁgﬁ %\2@1’2&&@?g%kﬂcﬁ?g%@%ﬁa@%gﬁ!bﬁow descri bed
wi th ref esgiegtet 0 CohgRuently, ﬂ@dle&ﬁngsoﬁ“foﬁagﬂnﬁﬁ&?ﬁﬁhédésﬁ?y,&né@éﬂ%ﬁéﬁbﬂ)n nol di ng
_ . shown in Figs. 35 and 36 and the nold
assenbl y &wcneldiohproductExesniting fpmsfoseign matdriaghering3o ¢hecsubstrae spreventddy
identical .in structure to gach other. erefore, signs.identical to each
ot hal ar e Thiefashatotisiriin et P nipes 20 KoBrrals A e SEMSE PO Wier cof i s
not repeated. g As O sk \ukh 98 or-tate Mic 15N Hendihil conprises
a lower nold sggﬁﬁgﬁ 02%04.5Eg%br n%F%ﬁse??Vonlgggﬁ %gigécaSity 2010. The
bot t om sumieahanisnd for aeiding granular resin 2007, whereby occurrence of such an

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 1s 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 Granular resin 2007 is flattened, and has a uniform
t hi ckness. Recessed film 2015 is inserted into cavity 2010 by an inl oader
2042. 1 nloader 2042 includes a body 2044 having a through-hole 2043 and a
lid menber 2045 capabl e of closing through-hole 2043 and preventing resin
fromscattering. As shown in Figs. 35 and 36, |id nmenber 2045 is fitted
into through-hole 2043. 10 Simlarly to Exanple 4, body 2044 of inl oader
2042 has a suction hole extending froma |ower surface 2047 to pass through
the inner portion of body 2044, although not shown. A flattened resin
recei vi ng fil mAsGhewpirEigsodntli3onanapmyatis2¢4] eompsisescplomet mold sdstiomvi ty

2010, si iroi ity 2010 i ked .th h i hol.

B oA, e Rl SR Bact RS A b B e 2005

accor di ng g i bohsRRARE R bbitoARBihAhYmb& R Y el HOR0 6 NEebpktapur Tace Of

cavity 2010 1s considerably large I1n order to collectively conpression-nold

a plural i tfima01elisefttedamiocapisy 2610i N Recexyl2014 vfed with@téhuladhedin 20070ader 2042
adsorbs flattened resin receiving film 2016, an interval S is Fresent

 bet wéen | dwenrulaiesin@f0Dpfiatigred, ppfl hasapanifopm Akickness. t RecapspéfilgPinide of 20
flattened.granul ar resi . in Fig. 36. In other words, |ower
surface 26%?%?§P€?Fﬂ“%%%%ésggﬁﬂﬁéﬁﬁgf@ﬂ% upper surface of granular resin
- 2007 are not i npleaddr2042 WMchides £86dy T043Havin faechﬁa‘u?hﬂlolegzoae%ala ligesi n 2007 is

prevented from adhering to | ower surface 047 of |id menber 2045. According
to t he appoemtien304 capablepif eloding ghranghi-holer2043 an@ peventmgrese SomPFanterdy. my

e R B PR P R e AR AL, 20
sur 1 ee 20 Pl hor Bl A EFLiciid, ko MeCY AR Lol ARAE A ia g | "
interval Sowkoseface2047a09agdhrough the ifinerffori®bftods 2454 cthbeghaRdtown | oner
surface 2032 of body 2031 of inloader 2002 shown in Exanple 4. _
A flattened resin receiving film 2016 (recessed film 2015) is in close contact 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 lid member 2045 and the upper surface of
20 flattened granular resin 2007, as shown in Fig. 36. In other words, lower surface 2047
of 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
other are assigned to these identical structures, and description thereof
I's not repgahse2085 c8heMMBnddtoftb@er sungcé‘@@B_ﬁ@Eboﬁg 28PP8f AldaRer ok RG&AT di ng to
this Exanple conprises a |lower nold section 2004 and an 1 n | oader 2052.
Lower nol dindgmiipterd. 2004 15 has a cavity 2010. The bottom surface of cavity
2010 is constituted of a bottomsurface nmenber 2011. |nl oader 2052
transports a refetsig othersyedeptssimaer g thaseptiaimg &y the eparatoRrPoIdingtor ecess

2055 and aEpie P b B BB OF e ST Pl hEph 2Bt PR =T
Pr essbno! { h@bidl AAMRERGAICSAY ROMppkladld @ifopdanyky resin 2007 in recess

- 2014 by 20 pressing. Filmfixture 2057 fixes recessed film 2015 fed with
granul ar resin BROmpleA recess 2014 to a | ower surface 2056 of body 2054.

P ing/flatteni hani 2055 i d i ing/flatteni nmb
2088 verti cal | § ROVTGRHOR AOTHP U B 08 ARHC AR BLe ML HEHETEOSS such
[ ' ' | j 2058.

as a SPri ng sRAY A5t R6! NREM A RAGAANY FRICSTRABLL| 24 L) BORERDC

A pressing surfad of pressing attenin tens granul ar

fesin 2007of the compessiaDhéldng apphassifogan ettt showr iAFighBT kness of
granul ar resin 2007 is uniform zed. The pressing surface of
pr es3Png/ f ket the moldjassembls rcudisg tmlxanaplpiohpaa dn gt 3 gicr arsibasicalyl ease | ayer

2070 havi || ent | bj.lit it t t [ h Tef |
2075 v e kR B GOREBh B TR, e L
I Nt 0 cl 0S€,efARY Afthed ilithticOVBcRIST AfdABRRion thEee:s a8Ppeited NI 0ader 2052 in

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

comprises a lower mold section 2004 and an inloader 2052. Lower mold section 2004

15 has a cavity 2010. The bottom surface of cavity 2010 is constituted 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/flatteming member 2058. A pressing surface

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

release layer 2070 having excellent releasability with respect to resin such as Teflon
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According to the conpression nolding apparatus for an electronic part
according to the aforenenti oned Exanple, effects simlar to those attained
by the 5 conpression nolding apparatus for an electronic part according to
Exanple 4 can be attained. In this Exanple, pressing/flattening nmenber 2058
may so press granular resin 2007 in recess 2014 that granular resin 2007 is
flattened when inl oader 2052 transports recessed film 2015. If granular
resin 2007 gets out of shape when inloader 2052 10 transports recessed film
2015 or when inloader 2052 feeds granular resin 2007 into cavity 2010 in
this Exanple, pressing/flattening nenber 2058 may so press granular resin
2007 in recess 2014 that granular resin 2007 is flattened. Exanple 7 A

conpr essi o FHdREr dBRRA) b Sxanflle. AR Re&H AR 1261 PAkY bBBFLWRNTRIJGEsaccor di ng
15 to Exangrga$ are noaﬁ%bscri%§g$\m thereference tg§FigsP%39 to 4%. Figs. 39

to 41 showcentascohtrlowen fuofacd 2e5h ofdody 2654 of mbdadern 2152 ikagslledd@ateo 44 show an

i nl oader, and Figs. .45 and 46 show t he conpressi gn nol di ng apparatus for an
el ectronic partAcwr%gﬂogles’:@ﬁ%ﬂr‘iﬁ“@f’W‘ﬁé‘ngéﬁﬁré@éﬁ‘ﬁrﬁ“rﬁﬂ%mﬂ’ﬁp&ﬁpar atus for an

e ecL o€ dne VML LB LAY IR PBRAEL Y 2cc0r g

asli ca Ical” I'n Structure to

each gt her corhpREedOm6ldingl dppsrah@Eor drcedéctidhic HREALcOINS tod RnibkS4 gaek t o t hese

~identical structures, and description thereof is not" repeated. The nethod
accordi ng agaifedanple 7 is different fromthe aforenentioned nethods of

Exanples 4 to 6_in. oi nt t hat recess 2014 js not fornmed on a nold 25

rel ease fi1m 20Ttispimspisiting et atismsnbe 0SB reay soviipss SR FFUNI |y ol d
rel ease fi i r ' ' 010 when
aranat ar 180 RISV B e 20 R e 205 b

mol di ng f okecasseéfike 20 Mi df panilanmsiar200A getswut bf shabx ariph eloalbu2052n0l d - 47

rel ease film 2013 cones .into close contact with CaVir;qlga 2010. Consequently, a

recedd eqtrensporsrecessed e 381 onwhergplaaderoiti eeds gramiar sepip0AJfintoavi ty 2010

I's mol ded %Qvi%“io‘i’o in this Example, pressing/flattening member 2058 may so press granular

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 filmina 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) 2062 flattens granular resin 2007 on nold release film 2013 after

i nt roduci nelegdeail 21 3 cBHkNin?dEl dsedvnfact With@avit) BA®E Tohfagder:B: afeRey at us 2061
further conprises an inloader 2063 15 transporting granular resin 2007

pl aced on egwivdlentlogaerss 20 14 eaxEspondmetthdhersiage af sanify|2p10 is(meldedonpiold
Assenbly) L Werﬁl”?og section 2004 of this Exanple includes cavity 2010, as
shown in I'—nggs.e B504}d 46. Cavity 2010 has an opening 2009. The bottom

surface of CaVi(tAbétg@%%gréssioﬁmhfng(ﬁ@gx_a@ﬁst%rﬁfétcireﬁb face menber 2011.

Appar atus 2061 conprises an 20 ev tion mechani sm (not shown) for forcibly
~ di sch@argi ng ai rAkompresfien sphiig apparasusi 2061 (Rérdmafoertatsarreferred oo siarplyt &8 cover
cavity 2010 with nold release film 2013, although not shown. The evacuati on
mechani sm '@BPATBIUE AB6 ) foT anglestiepicpart acoardmgitn this Exynple comprias anWpPe cavity

. 2010 due to_a suycki function thereof t.o.Feedin chani-sm .25 Feedi ng
rechant sm SRR Pa RSl olf s o004 iR BCkPh S SRANEED 308 °°

base, a frare AERAIVE FhiRG ¢6pALks fi%'ﬂﬁ’g RENAIER (ﬁMthﬁFG\hﬁﬂ%ﬁfﬂc{ not

. shown) for flattening granular resin 2007. Mold release film 2013 is placed

on fil m reelknsd fiig 2018 being 2@har shaperof & presaribed size fitver 2 2OBUreleasepfilacwad on t he

base., Frame 2065 is -48 placed on nold release film 2013. Introduction

mechihi sm™@He8stAasur es granular resin 2007 and introduces the sane into

frame 2065. TheAEﬁ?ﬁ@Qhéﬁﬁ‘ fufther éoﬂ{ptn@éy d'Reding mechanism (base) 2062 outside the

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

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

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

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

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

(As to Feeding Mechanism)

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

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

member 2064.  Film receiving member 2064 is placed on the base. Frame 2065 is
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granul ar resin 2007 vibrates the base. Frame 2065 has a through-hole 2066.
Through-hol e 2066 is a space fed with 5 granular resin 2007. Therefore,

t hr ough- 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
flattened. The flattening nechanismmy be a nmechanismflattening granular
resin 2007 b [ s of

ar anul ar 1 BleCed L AURTe RSt J00s, 1o BB inb i 3023 G B Pl ar
resin 2007résﬁlrrmoman@nmrmhcbsrﬂed @aﬁ:entblﬂme?m | IThemgechhmié esrefhttedingSt at e
after frame 2065 is renoved. 1%As to I nl oader) As hereinabove descri bed,

appar at us gcmmhasﬁmﬂﬂpﬂgﬁw@e& pbagexanpl e conprises inloader 2063 feedlng

o Exanpl ee 4t b WBSITEnoYetRlc2060 tﬂﬂa%gh-ﬁﬂr%ﬁa@ﬁp%%%efﬁ aZSOQd'ng

body and a PJnﬂfa?re%ﬁ@z)O?' X?ﬁer&i%ré G oh ghVRE1e 2866 @81?@ bnd® tE e’g‘f E

: acconnodat|on space 2 as a recess correspond| gtot ape 0 cavity
2010 is pr aomiedrlmm@-lhcmm% ipdoddsan uq»berpbmg%mﬁ'éloﬂ?bxeas@fnmge Atstshownwer
portion of plate 2067 is constituted of an openi 2069 of resin

" acconmodat ibhissHhdke lowesoranmspf tprginbels20p6 is ‘il@ﬁﬁ‘fd mﬂmo@r{éké&ﬁ e éni ng

2000, when | 1l 03(iglerB00R.ShEL B Bl BL 5, 200 A TSN B Bobe | over

surface of plat e.", peri pher I nto contact

Wi th mold K 1%@$%raftioh% gR:h3laPresitpionh id hﬁlb&giml%ie AOGAbY FbratiBg e BHIO 4 1 S
pl aced, as s in Figs. 42 and 43. Thus, granular resin 2007 is

accorifodat é@bdmg megBanism 3@, filo deckiving reprabe 2066,3molid rpleatedil@(@913 ahd framber

wor ds, granular esin 2007 is -49 e cgpsglate mjhh nold release film 2013
and pl ate FRIeBe Eranular s A00ss pigenelp o f he Flaftening mpchapismney7
scatters \Mﬂgg npécﬁﬁn?sn?ﬁgénﬂﬁdgr%u%%ﬁﬁ 26@ﬁanh?o(&gg-h%fe92066 by pressing the

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 accomodati 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
filmed plate 2071 encapsul ating granular resin 2007 is transported to cavity
2010 by i nbpagaaté®6sh e reicil Hintk ob BRSR ;Blhder@oae 13TheéteRAS AMiPREhdsGbRI at e

2067, air in resin 15 accommodati on space 2068 may be di Scharded outward

t hr ough t héhas grnilanredsml 2007 soatrersnwhent platg 2067 land geannlaaccmf0daté on space 2068

of plate 2067. Acgordi ng._to théﬂsi'ﬁ t he adsorptl on of nold release film 2013
to plate 2887Poged&caitE 016 Crpnulairpsindly’db HarsRPTed infhe §i2teh t he sucti on

hol'e of pl gté %d]a dédsinl? éc@SBmo%ﬂci}bsgﬁ ggo&gﬂ Gyt ?latn-g%kech%?Pfsf val ve is

det achabl y provi e vacuumt Arter e acua erm nates,
t her efsor e, nialigaingt of f val ve is closed, and the vacuumtube is det ached from
“the on-of f valve. Wen evacuation is executed, on the other hand, the
on-of f val ve i s AdthewgitnotFhemn, fenipheralerortion 20 b provadesipuitht a suctiondiojsifat e 71 to

The vacuuntiipne RelCie i 21 450 S Ahhe e PR e WSk BT | nto
cont act W Gk ReHBCkundPuBECt TN 2A0A it 1049888208 evlBligiont e _space

in cavity resm accommo t|on rec osed with | ower
frol d sect i mcﬁﬂﬂﬂn ,and the aiceur? Gubk.is anAéxddmISOfamuuml;&tle 2lhetefbrel thoity gr anul ar
resin 2007 IS sQ placed on t he nol di ng surface wer nol d section 2004

as td0cl oséel%éﬁiméolzbsgdmb%d @tmh%bpm%%ﬂ} 8ﬁ @%8067 thgpughosughas i s hel d
t her ebet 2069 9 .of 2010 d
rmlecrjer gl gg?@ ﬂ? ?r%m 5 mgr engsi Pi " %&lgis EC%S qug %ﬁ%ﬁﬁ ZQ/ pl anesén

Therefore, a filmed plate 2071 encapsulating granular resin 2007 is transported to cavity

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 1s 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 C
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
according to this Exanple is now described. First, nold release film 2013
i's prepar e@0]3 éshefdiherebetivebn g. Op&ithg Z0EOrof plané 006 % bpasieg L00Id2akdy 2610l aced on
t he upper surface of filmreceiving mnenber 2064 pl aced on feedi ng mechani sm
2062. Theragémaolq reieagerBlnpd@s are peswitionsd in substantallyddenticel planem 2013, Then,

i ntroduction chani sm 2023, neasutes gr ar,.resin, 2007,,and introduces
granul ar resin 23‘6%3?{% 8“{‘}1‘}‘8&%?%‘?@’%'}%@2 gfdgcsarig,gd oSp¥ard By evaghation- i n Fi g.
40. At thighkifBld relesR IR0 £ floReil @4vityp2d 100 ”@%nkéﬁu@nﬁ?%ré&@@ﬁm for

exanpl e. Then, a nmechanism (not shown) for flattening vibration flattens
~grand ar 20é3isadROéd kamthelndamghofleavity Z066tdorfasporel tdAb&sHape of tavatyi on, as

shown in Fig, 41. 20 Consequently ranul ar resin 2007 hayin he uni form
t hi ckness %Ogof ofhits timg,egrantiar fesn %%%snirgsm mm@wdﬁﬂ%ﬁﬂaﬁ@%@@fﬁilf BRtDN ol d

_rel fi i ' | il m2013 i
he ot at o TEVFRGT pyEe P Pty J08) alin ot GRS ChiRRcndy & Ve
2067 is g%adnaiow»@o@z ha¥ngS\@iorrh fhiclrieSis féRinfehvity 20Thbsver&pPeithng 2069 of

| ate 20 is positioned in a plane 25 substantially identical to nold
rel ease firhold 2¢éde fitn20her, peripheral portion 2070 of plate 2067 and nol d

e b ™ 23 SR LLA SONLACt, WL each, oL her p Corseauent . oranular
S ot S BT B B B R el Gl ST
the space mamphein now desdrited asBirdt] moid26lkase film 2013 is prepared, as shown in Fig,

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 20 13, Further, peripheral portion 2070 of

plate 2067 and mold release film 2013 come into contact with each other.

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

2067. At this time, granular resin 2007 maintains the flattened state in resin

-51-



4

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
formed. 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 2069 of plate 2067, opening 2009 of cavity 2010 and nold rel ease

film 2013'%%8’?91%3&}(19%?%%;0%8 oagfragct%{/&i ally identical planes. Then, air in

cavity 201 I'SC out t he evacuati on nechanism 15 Thus,

nmol d rel ease fitThen24413 disshagedslredrd BoinhBe Spact BEwvesh modV tdessefihD2013
correspondingly to the shape of cavity 2010, as shown in Fig. 46.

Consequent and, peniphatal pertins® 7P ithnenglp the subtaen haje af pesiphsral portion 2N df plgtet o
recesses 2 of. recessed fj| 2015 wn {n. the afgrenentio Exanpl es 4
o 6 Tt ofiida. CAPSERTEY, mhld pd im0 s dordOes 1o PRI POFHCP A
accongrodat 72068 18f S0P to the bottom surface of

© cavi WZOlOHFhﬁlgé??at ggl\%h rgéart%%er%s ape t g?fg%fd' is maintained on nold

rel ease fil m 20T&n, infoadérd 2963 wayvds upwaran uTas, fidmed pld 207l ds$ inservddi ihte

mai ntai ning the state having the uniformthickness. That is, the flatness of
granul ar SPage eiveen therpper mpldagetinsr addowergmald septiam00ft4n the sigte felf he

fl at ness of granul resin 2007 js lost in cavity 2010, the nechanism for
flattenin&”?ﬂ@ag?gﬁéﬁéVSb%%?H9%§'%fbrapion 25 may so vibrate inloader 2063
that granul ar regnNinka@dr 1083 il 8oRFwaR %hﬁ%&ﬁ%-abo?@%&tytzb% gyacuation

for adsorbing nold release film2013 to plate 67 is stopped. Thereafter
i nl oddler 298%mrm¥igs4hpwiing, plarec07h doklaig gnantiar iegio 2087 cymepmescontagt war d from

t he space be en the upper | d section_and | r mold section 2004. - 52
Then, ' I owePithveer saald sesHOBAONR. 12 e sassy 2@#&- éﬁgﬁ tffBe’BPSWBEQSG%O o 6. Thus,

granul ar 1 Giglehog9 Uehiig 00 5t ARRY 26TOMA A6 AMAYN3GFe Hlsitiith by 2010

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 shown in Fig. 46. Consequently, mold release film
2013 having a recess corresponding to recesses 2014 of recessed films 2015 shown in
the aforementioned Examples 4 to 6 is formed.
At this time, granular resin 2007 falls from resin accommodation space 2068 of
20 plate 2067 up to the bottom surface of cavity 2010 in a state where the shape thereof is
maintained on mold release film 2013. In other words, granular resin 2007 falls while
maintaining the state having the uniform thickness. That is, the flatness of granular
resin 2007 is maintained before and after the fall. When the flatness of granular resin
2007 is lost in cavity 2010, the mechanism for flattening the granular resin by vibration
25 may so vibrate inloader 2063 that granular resin 2007 1s flattened in cavity 2010.
Then, the evacuation for adsorbing mold release film 2013 to plate 2067 1is
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 nounted on substrate 2006 is
dipped in the nelting resin material. Then, bottom surface nenber 2011

appl i es pressurghehOoiveemaRl de€ifor BBURs héhted Ahila¥ly 20 EQamMbeN t@6t | TRudlecessary
for hardening thereafter el apses, electronic part 2005 nounted on substrate

2006 is segnhmdariresin 2807 recovgsdest o theckhottoms pofude ofjcavityt2&0. 1Thishege of

cavity 2010. Accordipg to the conpressi on nol di ng apparatus for an
el ect r oni Copdygts gﬂ’& tg%‘é’weﬁé‘f auaéegrfdmgr E‘{{lraﬁﬁégé%ﬁllé?-@ﬁlflﬂ@ﬂ%&t Exanpl e,

effects Silmift)ﬁ'{l speéd! he&gra%?stﬁggregmgﬁ%g%ﬁg%gif ﬂgtf&flgﬁ) %éa?ﬁhﬁ? il OF

el ectronic parts and t hods accor ore Ionéd Exanpl es

can ke at tmionedThee cledranbésSuttdfnk Comefuaitetidd hdlesi MhéRfdren@yake fl attened by
- pressing, in place of flattening granular resin 2007 by applying vibration
t o granul anoistass ¢ongadEEd ih granskai resinakdOd rane diachargedaptward2bwegbthepl at e 2067 or
~in place of flatteni ranul.ar resin 2007 by .applying vibrat] to

Of ahut ar FOSITTAIION PleSay] DS B FBe B A B e Rp I eP L cElBaT 0N 5013, 25
Wi le the SRR RIhdIB healily JRlerial is enployed in each Exanple, a
~thernopl astic resin material "maybe enpl oyed in place thereof Wiile the
-~ granul ar resi Theaf e upperimsolé sEdtioy @dd iowerandid kxaiop2604 arercdesed. mAt éid al

havi ng any_ shape such as a powdery resin material having a prescribed
part1@l e dime substiata H06iinset Op subsyalncst aertioa 08 obthepperrmald sgetipibe enpl oyed

R TR e W I R
material. Then, bottom surface member 2011 applies pressure to the molten resin 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 nold releasing for an electronic part, conprising the
steps of: preparing a |ower nold section (1003) having a cavity (1008) and
a nold release film(1012); placing a frame (1021) on said nold rel ease
film introducing a resin material (1010) onto said nold release filmin
said franme; and covering said cavity with said nold release film and

dr oppi ng snatdial may be empivgsd ialplacatiered] dIrceachBxrample, 4 bikicomtbused adsinconpr essi on
nol ding for an electronic part according to claiml1, further conprising the
step of fmatareheray epaxytbrssd refimmeatsrialanalobe eraplaysdofar expmplsas&n eachm  wher ei n

said fra LS [ enpved %%{Ff?hﬁtihe St e% of flatt en%n.glﬁai d resti n material . 3.
The met hod* 8PP EchisPEdt YOl HEPSPE IS 24P PRI I SCRLEBPRA Y Y 0 clai m
1, furtheg: ¢ o aNBordtIBing a o ffhofds@dr: ebtdithl 8 Qﬂﬁ&%b&nﬂﬁh@ﬁﬂ%aﬂk sai d
nold release film wherein said resin material is flattened by a process of
pr el Bm naemblpyedkatlnrgacht dferenestionedixtasple liquid resn biqifefiad amattmosplereat of
flattening said resin nateriaL.,4. The net hod of conpression nol ding for an
el ect r oni EOPAFYTRSERBICHNA GIRSPhEICRTRISETe RALPRPTPSRedinMlacof the sraMided aft er
said prelggggmuily heati ng process. 5. The nethod of conpression nolding for
an electroni¢c part according to claim3, wherein
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sard resin material is a granular resin nmaterial, and in said prelimnarily
heating process, granules constituting said granular resin nmaterial are

wel ded to each other. -55 6. The nmethod of conpression nolding for an

el ectronic part according to claim1l, wherein said resin material is a
powdery resin material having a prescribed particle size distribution. 7.
The nmet hod of conpression nolding for an electronic part according to claim
1, wherein said resin material is a granular resin material. 8. The nethod
of conpression nolding for an electrgﬂﬁdhﬁhrt according to claim1, wherein
said resin material is a powdered resin material. 9. The nmethod of
conpression nolding for an electronic part according to claim1, wherein

sai d resin matefi al mbhod of e féléa@iﬁg Por Rl @& ctBhic ;ﬂa@t ceﬁnﬁﬁ’ﬁﬂé ﬁr%%'téb@ ofol di ng
apparatus for an electronic part, conprising: a |lower nold section (1003)

havi ng a cavi typt(emﬁl@aloavmmhdlmcgnn(n@&ma\nm a oziutyi (1608) andsimoldat er i al
(1010) into,a f ﬁ’{rlrrgw(légz placed on a nold release film (1012); a
mechani sm f said nold release filmtoward said cavity so that

sai d cavity |s ﬁl‘ﬁ&%@%%d%é(‘lochqwﬁm&ofcﬁﬂel%ﬁ%ﬁﬁﬂ' mand said resin material
can fall into said cavity, and an evacuation mechani sm (1003) sucki ng said

mol d rel ease fi intmotlucibg amesirsmiattriah@0d0) wite s e nfold raléase fllimsad frameact with
sai d cavi tzq 11. A nethod of conpression nolding for an electronic part,
conpri sing de steps of: preparing a |l ower nold section (2004) having a

cavity (2010); covering said cavity with said mold release film and dropping said resin

material into said cavity.

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

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

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

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

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

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

said frame is removed after said preliminarily heating process.

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

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

granules constituting said granular resin material are welded to each other.
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preparing a nold release film (2013); form ng a recess (2014) correspondi ng
to the shape of said cavity on said nold -56 release film introducing a
-resin material (2007) into said recess; and setting said nold release film
having said resin material in said recess on said |ower nold section so
that said recess is inserted into said cavity. 12. The nethod of conpression
nol ding for an electronic part according to claim1l1l, wherein said resin
material is flattened after said introducing step, before the step of
setting said nil d'heahethedof ¢ampressiananeldingfer ameleetrande parbaccoeding fat es.  13.
The met hod, of .conpression nolding for an electronic part according to claim
11, mheref#“gﬁkaﬂggg?n material is flattened after the step of setting said

nol d rel ease fishidr@din nfwddrfhl isQVSSwdERY fbsiBfhteAl Ha@lnE A e Qsibed partitleasizget hod of
conpression nolding for an electronic part according to claim112 or 13,

wher ei n f |désttibutiong of said resin material is inplenented by vibration of
said resin material. 15. The nethod of conpression nolding for an
el ectronic part according to claim1l2 or 13, wherein flattening of said

resin material 7 SrHeTR&BH®OE &fin¥ssRingasldng Bf asaettrdiSpatt adBREARE R - 16. A
met hod of conpression nolding for an electronic part, conprising the steps

of : prepariang lawhewen nol d section (2004) having a cavity (2010); preparing
a plate (2067) having a.resin accagnmpdati on.space (2068); preparing a nold
rel ease film (f@‘%gfs,lgmaé?ﬂaibs aagr]apvg%refl%%a%n n said nold release film

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

said resin material is a powdered resin material.

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

said resin material is a liquid resin material.

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

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

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

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.

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

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

preparing a mold release film (2013),

forming a recess (2014) corresponding to the shape of said cavity on said mold
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introducing a resin material (2007) onto said nold release filmin said
frame; -57 leaving said resin material on said nold rel ease film by
‘detaching said frane fromsaid nold release film covering said resin
material on said nold release filmwth said plate so that said resin
material is inserted into said resin accommodati on space; encapsul ating said
resin material with said plate and said nold release filmby adsorbing said
nold release filmto said plate; transporting said plate and said nold

rel ease firalsasefilipsul ating said resin material toward said cavity; and

bringing said I I e.filmi 0se ntact_ wth said cavity and
droppi ng sai dnﬁlé%fihafﬁggc%?sﬂ apaﬁpflgprf@gﬂdﬁfoessa? re %@b?ﬁgodati on space of said
plate into the sfggEsdidmoidieltab@Mlinh Havidd said PRinmaRed @fsallaeRseehkad nol di ng
for an electronic part according to claim16, further conprising the step

of fl att enlowegr swildisection so thet eaid sgcesss inseded intmsideaviwai d nol d rel ease film
18. The nmethod of conpression nolding for an electronic part according to
claim1l or 16, wherein said resin material is powdery resin having a

prescribed part izl hémethodioFcbinprebiiOmmoldiflg fol Al elRirbAid paft acestaimgssi on
nmol ding for an electronic part according to claim21l or 16, wherein said

resi n mat eelpi 11,svhgreinul ar resin. 20. The method of conpression nol ding for
an el ectronic part _accordi. 0. clai.m1l1l.0or 16.. wherein said resin nmateri al
'S powder od r eortid FO Matats e AT BliottsinbaRh: HiR I H eot roni o
part accor ghh dafi meldrelBadelfiRh of 8aid WRErehdld S&dtinlt&piRatBRt erial is a liquid
resin material. 58

13. The method of compression molding for an electronic part according to

claim 11, wherein
said resin material is flattened after the step of setting said mold release film on

said lower mold section terminates.

14. The method of compression molding for an electronic part according to
claim 12 or 13, wherein
flattening of said resin material is implemented by vibration of said resin

material.

15. The method of compression molding for an electronic part according to
claim 12 or 13, wherein
flattening of said resin material is implemented by pressing of said resin

material.

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

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

preparing a plate (2067) having a resin accommodation space (2068);

preparing a mold release film (2013);

placing a frame (2065) on said mold release film,

introducing a resin material (2007) onto said mold release film in said frame;
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22. A conpression nolding apparatus for an electronic part, conprising: a

| ower nold section (2004) having a cavity (2010); a nold release film (2013)
-for covering said cavity; a mechani sm (2024, 2025) formng a recess (2014)
corresponding to the shape of said cavity on said nold release film a
mechani sm (2023) introducing a resin material (2007) into said recess; and a
mechani sm (2002, 2016, 2052) transporting the nold release film having said
recess toward said cavity. 23. The conpression nol ding apparatus for an

el ectroni ¢ par tleaviegaid regin matedalansazbmoliduelenssriilovbipdétaching saidramani sm
(2001, 20 2 20%6 %0583 % 52) flattening said resin material in said
recess. 24T0TASE ﬁ%ﬂl LLYS5h l di ng apparatus for an electronic part,

conprising:  a doOWaig iRl fsihaRAte@4] ondadholdavlend fAnt@ith sdid GPRd & thap noI d
rel ease film (2013) for covering the surface of said cavity; a frame (2065)

pl aced on ssilirdsinpiatierrad iscasestefliintorsaid resic henongnoda®iog 3pacent r oduci ng a resin
material (2007) onto, said.nold re]ease., fi.lmin said fr ©a aje (2067)
encapsul at i ng §§qusplé§pglsq}§?%s}q %?F’geflﬁls‘ﬁg}éﬁ%g glqt%?.pcﬁia{q1mg%1eﬁ§q ﬁfm f’%l ease
filmby adagsBing3aiaholdTolksserRhAd88id Pldte] a mechani sm (2063) transporting
said plate encapsulating said resin naterial toward said cavity in

associ ati on wi tttansgirtingrsdidi platd andsseidfmpldjrelaass fm encapamdatingrsaideesiani sm (2004)
bringing said.nold release. filminto close contact with said cavity. 25.

The conpr &8¢! %?Iﬂisﬂlgcéi%‘é us for an electronic part according to claim

24, further COmhhﬂg%i&nﬂﬁqgﬁﬁ%iﬁﬂﬁ@ose%gﬁ%t 'fjvitﬁfs?iﬁ %ﬂ%}i iﬁ?im&}oglgﬁ'g il

mat eri al introduced into said frame on sai | rel ease The

conpr essi caidrediomageriap franetaikresinraceommbdationepace gfaaid Eate ontdithgyspace incl ai m 23

or 25, wherein -59
said cavity.

17. The method of compression molding for an electronic part according to
claim 16, further comprising the step of flattening said resin material in said frame on

said mold release film.

18. The method of compression molding for an electronic part according to
claim 11 or 16, wherein

said resin material is powdery resin having a prescribed particle size distribution.

19. The method of compression molding for an electronic part according to
claim 11 or 16, wherein

said resin material is granular resin.

20. The method of compression molding for an electronic part according to
claim 11 or 16, wherein

said resin material is powdered resin.
21. The method of compression molding for an electronic part according to

claim 11 or 16, wherein

said resin material is a liquid resin material.
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the mechanismflattening said resin material is a nmechanism (2001

2016,

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

‘conpressi on nol di ng apparatus for an electronic part according to

or 25, wherein the nechanismflattening said resin nmateri al

(2028, 2058) pressing said resin material. -60

22. 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;

2002,
27. The
claim 23

is a mechani sm

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.

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

claim 22, further comprising a mechanism (2001, 2002, 2016, 2028, 2052) flattening

said resin material in said recess.

24. 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
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.

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

claim 24, further comprising a mechanism (2062, 2063) flattening said resin material

introduced into said frame on said mold release film.

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

claim 23 or 25, wherein
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the mechanism flattening said resin material is a mechanism (2001, 2002, 2016,

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

27. The compression molding apparatus for an electronic part according to
claim 23 or 25, wherein
the mechanism flattening said resin material is a mechanism (2028, 2058)

pressing said resin material.
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