DESCRI PTI ON Met hod of Conpression Ml ding for Electronic Part and Apparat us
Theref or TECHNI CAL FI ELD The present invention relates to a nethod of
conpression nolding for an electronic part such as an IC (Integrated Circuit)
and an apparatus enpl oyed therefor. BACKGROUND ART In general, an electronic
part 83 nounted on a substrate 82 is conpression- 10nolded with a nold
assenbly 81 and granular resin 84 in the foll ow ng manner: First, nold
assenbly 81 having an upper nold section 85 and a | ower nold section 86 for
conpression-nolding the electronic part is prepared. A cavity 87 is provided
on | ower nold section 86. Then, caPESgREFTIGNCcovered with a nold release film
88. Then, granular resin 84 is fed into cavity 87. Thereafter granular resin
84 is 15 heated. Thus, granular resin 84 nelts. Then, upper nold section 85

and | ower nol ct,i 86 are cl.gsed. us, electronic rt.83 unted on
substrate 82 ?gﬁﬁ\osﬁggiompr?ﬁlgn%@ﬁﬁp%orr ggtﬁom%ﬁ@éwi%p%#gmtgﬁgrg%em ly,

el ectronic part 83 is sealed with a resin-nol ded body corresponding to the
shape of cavity 87. Thus, the conpression nolding is conpleted. 20ln the

af or efent i AESHNIOALr BEEXilbn- nol di ng net hod, a feedi ng nechanism 89 is enpl oyed

“for feeding granular resin 84 into cavi t}\{ 87. Feedi ng nechani sm 89 includes a
shutter 90, as JH®RFESENH ipiegtionrelates to gapethodaiampressionapslding 8 aincl udes a

“rochant sm S5 gy ik ARterks R 0C (BFEARP Kbyl sl f M Bin BRBI BT el ol 20 %85
and | ower BACKGROUNIN ARG 25Then, shutter 90 of feeding nmechanism89 is
opened Thus, granular resin 84 falls into cavity 87 fromthrough-hole 91.
(Pat ent Document Ingengeabanciestpaiceart B3apouniedpen sistratz#34s caBBBSsia-SCLOSURE OF

THE I1 El\mm(g}lded with a mold assembly 81 and granular resin 84 in the following manner:

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

15 heated. Thus, granular resin 84 melts. Then, upper mold section 85 and lower mold

section 86 are closed. Thus, electronic part 83 mounted on substrate 82 is dipped in
the melting resin in cavity 87. Consequently, electronic part 83 is sealed with a resin-
molded body corresponding to the shape of cavity 87. Thus, the compression molding
is completed.

20 In the aforementioned compression-molding method, a feeding mechanism 89 is

employed for feeding granular resin 84 into cavity 87. Feeding mechanism 89 includes

a shutter 90, as shown in Fig. 7. Further, feeding mechanism 89 includes a through-

hole 91 having prescribed amount of granular resin 84. In use, feeding mechanism 89

is first inserted into the space between upper mold section 85 and lower mold section 86.
25 Then, shutter 90 of feeding mechanism 89 is opened. Thus, granular resin 84 falls into

cavity 87 from through-hole 91.
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PROBLEMS TO BE SOLVED BY THE | NVENTI ON In the af orenmenti oned conpression
nol ding, part 92 of granular resin 84 may remain in through-hole 91 of feeding
mechani sm 89 when granular resin 84 is dropped into cavity 87 from

t hr ough- hol e 91 by opening shutter 90 of feedi ng nmechani sm 89. 5Thus,
insufficiency is easily caused in the anbunt of the resin fed into cavity 87.
Therefore, such a problemarises that the reliability of the amount of the
resin fed into cavity 87 is inferior. This problem al so ari ses when anot her
resin material such as powdery resin, powdered resin or liquid resinis

enpl oyed i rPROBICRMSTO BE WOIAVEDRY TeH INVANTPONect of the present invention is
to provide a nmethod of conpression 10nolding for an electronic part inproved

inreliability &fthetaforamentromedfompressstmmotding; pait 98 ofl grantler eesald mgy MEANS FOR

SCLVI NG THE PROBLENS I he met hod. of , conpression nol.di.ng for, an

el ectroni c "HAPP! @WBT}W& %lo&f%%&_&@gcgﬁfusmn%?e‘ﬁg?nog{?nﬁarﬁﬁ?'ﬂ Sggssgrﬁgp?ﬁ i ncl udi ng
a | over nmoligh,386t) PHOR YirBGRh&8 'Y by oBEni, BHURRADEBf fel AR me3hMigh 801 ncl uding a
resin accommodat i'on space havi ng an” openihg correspondi ig to the cavity is
_preparied. Ahugdnsufficidney isahasilyscafised in tHeanduat bethe mesacfedrimodatvityod’’7. space. A nol d

release filmis placed on the plate to ¢cover the resin accommodati on space.
Movement of hereéoreessich a peablgm anises ghat thsgiebahiliy opiheramoupbpithe E¢sanied mtp| m by

Sucli 10, MR € LRSS, T B A o RS A B Sl

reversed. TRe (3] ate’'1s osition . The

pressure stRbehytediSoRiSted raif ONMMQLREdsHTs SRpROed i piftedTaNIgdntRalesihhe cavity
is covered with'the nold release film At this tine, the resin material falls

linto the cavity Avoshgect df thietphesentanyastion rsetogasadd & methfodaficompresasi n

acco dation,space. BRI EF DESCRI PTI - THE WNGS 25Fig. 1.is.a

er oMbt | v e fEh G TR PR PR TSR B O R R AP AR dei n

enpl oyed i @4 bagt,of conpression nolding for an electronic part according
to Exanpl e i and a nechanismfeeding the resin material, showing a state of

f eedi ng t heMEANSFORISEOLNVANG THERR PBBE®S
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 is covered with the mold
release film. At this time, the resin material falls into the cavity covered with the mold
release film from the resin accommodation space.
BRIEF DESCRIPTION OF THE DRAWINGS

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

resin material to the plate.



Fig. 2 is a sectional view schematically showing the plate according to
Exanple 1, show ng a state where the plate into which the resin material is
introduced is covered with a nold release film Fig. 3 is a sectiona

vi ew schematically showi ng the plate according to Exanple 1, showing a state
where the plate covered with the nold release filmshown in Fig. 2 is
reversed. Fig. 4 is a sectional view schematically showi ng a nold
assenbly according to Exanple 1, showing a state where the plate shown in Fig.
3is transferred to the nold assenbly. 10Fig. 5 is a sectional view

schematical |y skigw G .:Ieb@oxﬁpbiéw%smmlcmbam%fg the plafe FocafmgetolEx ing a
state imedi ately after the resin material falls into the cavity froma

t hr ough- hol showingtaestase athere the plateFntg, wisich thearesie otatasiahis intraslvcettisenueredal | y
show ng the. Id@s%errbw according to Exanple 1, showing a state where the
nol d assen’fﬂtgg"'%o fo¥su ™M s5Fig. 7 is a longitudinal sectional view

schemat i cal |y Sk i Golibl:fh8SSERblaricPLRWAL il phueARKRA GNBlanffR: hod of

conpression noldfng for an electronic p ows a state I'nnedi ately
_beforg a nb|sHowiigensiate fwhera ths plaed cbvbnedawith thgendld redease filmo shovin iadiigr2assi on

nol ding for an electronic part according to Exanple 2. Fig. 9 shows a state

i mredi at el SFVQHS?‘br a resin material is introduced into a resin 20accommobdati on

. Stat f latg ip.th t f i on | di : i t
aceor ding o oxaiph s el W onSERERE RV P bl SaerPly KoBBE I "of Fhe
plate is cEoagtle M Hdwidiea SRledyviepd @R PRté EhdWiaIFy BYis taRstera® thémdole met hod of

conpression nolding for an electronic part according to Exanple 2. 25Fig. 11
{shows a statsembliyere the nold release filmheld by the frame is in close

contact with granular resin_.in the net hod of .conpressi on | di ng. for an
el ecﬁﬁoni c pa?t 18 ¢ S UFGTHORB VIER ATRTRALIS: y 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. 12 shows a state where the plate covered with the nold release film by
adsorption is set on an inloader in the nmethod of conpression nolding for an
el ectronic part according to Exanple 2. Fig. 13 shows a state where the
pl ate mounted on the inloader is placed on a |ower nold section in a state
where the nold release filmis interposed in a state where 5the nold assenbly
is opened in the nethod of conpression nolding for an electronic part for an
el ectronic part according to Exanple 2. Fig. 14 shows a state

imedi ately after the resin material is fed to a cavity of the |ower nold

section fr adsdrpgion i Sétronemdnionded ai the Meslped6f @impréssion nidiging fort dnesi¢ttiohied of
conpression nolding for an el ectronic part for an electronic part according to
Exanpl e 102afiagcordmgdmbuempledt ate of vibrating the plate after the resin
material is fed to.the |lower mold section fromt ate in . the nethod of
conpr essi on nol |‘$1g‘%fsg?w§;1?l StéTee‘E}t‘?r%ﬁ]ecptl?)tﬁmouf“c?F ogﬁﬁﬁﬁ’i%atd%ﬁip@c §PP according to
Exanpl e 2. 156 mdifl s6iiWn & st RerdRI ol el ity 3SR EIPId irSa ShS@kEre N the

nmet hod of 15conpression nolding for an electronic part for an el ectronic part
.accord ng tthe fwhingsbemty is opened ikitlge. méthod sf eorpprassion muldmgfenat eleatdmc showi ng a
preheati ng mechani sm enpl oyed for illustrating a nethod of conpression nol ding
for art el d@friBhatkelpRranCRAEAEPLS ExdmPHbdi nent . 20Fi g 18 shows a state

uhere. o reheal g ISEhan, S kil g FF IR A ERE R LA A o Tor an
lower mold section from the resin accommodation space of the plate in the method of
compression molding for an electronic part for an electronic part according to Example

10 2. _

Fig. 15 shows a state of vibrating the plate after the resin material is fed to the
lower mold section from the plate in the method of compression molding for an
electronic part for an electronic part according to Example 2.

Fig. 16 shows a state where the mold assembly is closed in the method of

15 compression molding for an electronic part for an electronic part according to Example
2.

Fig. 17 is a plan view schematically showing a preheating mechanism employed
for illustrating a method of compression molding for an electronic part according to an
embodiment.

20 Fig. 18 shows a state where a preheating mechanism is used in 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. 19 shows a state where a prelimnarily heated resin material is set in a
frame on a nold release filmin the nmethod of conpression nolding for an

el ectronic part for 25an electronic part according to Exanple 3, Fig. 20
shows a state where a resin material having a uniformthickness remains on the
nold release filmin the nmethod of conpression nolding for an el ectronic part

for an electronic part according to Exanple 3. Fig. 21 shows a nold
assenbly enployed in a nethod of conpression nolding for an el ectronic part
according to anot her exanpl e. Fig. 22 is a sectional view show ng a

mol d assenbly e QY sitbwsn aodtdassmbioeniployedinal mewbd oflcomfipressigarasidingn nol di ng
for an electronic part, showing a state Simmedi ately after a resin material is
fed to a carianelectronic pagtjagcordigg fsanpthesepoplel vi ew schematical |y showing a

nmol di ng nmechani sm ggcor di r 0. Ex le 4 how a state i diately before a
recess is forne 18025& megﬂssgg%ngrﬁ m?]i%ga.sse?ﬂ’%f Eméc’%e@g‘f‘iag]?ﬁler Vi ew
schemat i calhyveafiom RYtHoRf ERLAH ARG Bkl OR&Faid] ?wﬁé%@i@ 4, showing
a state vvhe%e etﬁhe rectess%i S fgﬂregrr%% onla?rk[igeﬁnol d rel eagée}gfsi m t Fig. 25 is
_a secbi onaimmedintelycifterrarésmahatgrial hofed hg) atchetyrol di ng nechani sm according to
Exanple 4, showing a.state imediately after the recess is fornmed on the nold
rel ease film 1518 ¢3 i%psectongl §’ét¥t$’8fr%ﬂt1°\9{lﬁé OPAREHE(ARE PECIRABRI ng a nechani sm
_introducin esi| i i j i r an

el et ront ¢ A SERBRTL L Mholhels FAPRRRRSAN SR JeS0RTANE T B8, o,
schemat i calphgld sdisavé filth @ mechani smflattening the resin material by vibration

in the conpression nol ding apparatus for an el ectronic part 20according to
(Exanpl e 4. Fig. 24 is a sectional 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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Fig. 28 is a sectional view schematically showi ng Roots flattening the resin
material by pressing in the conpression nolding apparatus for an electronic
part according to Exanple 4. Fig, 29 shows a state i Mmedi ately before
an inl oader adsorbs the nold rel ease 25fil mhaving the flattened granul ar
resin in the recess in the conpression nolding apparatus for an el ectronic
part according to Exanple 4. Fig, 30 shows a state inmmedi ately after the

i nl oader adsorbs the nold release filmhaving the flattened granular resin in
the recess in the conpression nolding apparatus for an electronic part

accor di ng tafpdrx@aERiran4lectronic paftagorddg $hB¥Em@e 3t at e where the inl oader is
arranged on a position above a cavity in the conpression nolding apparatus for
an el ectroni c p&tg 3hcbovwi stgtetxﬂlesﬁlnmleawer ls:argpngaizorshmstl@ ghoyea camiy e t he

recess of thg1 nol d rel eas gl bed to the gﬂ erted into the
cavity in th e(‘,’BWBFeégg'?H‘r? acﬂpﬁﬁ Léfgb’é?‘éfflﬁ%trqrﬁ?p "B’j ¢ according
to Example 4. Fipgy s33naONGiaR WA thotbShe ofthBBdl ?ééaeamnya@sﬁ%a%% to Exanple
4 is opened. Fi g 34 ows a state where t nol d assenbly according to

.Exanplze 4 InﬂozﬁieﬂseﬁkertEd into 8z caiopin the sbrapressidremelday apphraaddor als arranged on a
posi tion a%%é?ror?lc %gl}t/ Iaggordmg to Example 4.
Fig. 33 shows a state where a mold assembly according to Example 4 is opened.
Fig. 34 shows a state where the mold assembly according to Example 4 is closed.
Fig. 35 shows a state where an inloader is arranged on a position above a cavity
10 in a compression molding apparatus for an electronic part according to Example 5.
Fig. 36 shows a state where a recess of a mold release film adsorbed to the
inloader is inserted into the cavity in the compression molding apparatus for an
electronic part according to Example 5.
Fig. 37 shows a sate where an inloader is arranged on a position above a cavity
15 in a compression molding apparatus for an electronic part according to Example 6.
Fig. 38 shows a state where a recess of a mold release film adsorbed to the
iﬁloader is inserted into the cavity in the compression molding apparatus for an

electronic part according to Example 6.

Fig. 39 shows a procedure of assembling a feeding mechanism in a compression
20 molding apparatus for an electronic part according to Example 7.

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

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

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

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

having a planar shape, i.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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10in a conpression nol ding apparatus for an electronic part according to
Exanple 5. Fig. 36 shows a state where a recess of a nold release film
adsorbed to the inloader is inserted into the cavity in the conpression
nol di ng apparatus for an electronic part according to Exanple 5. Fig. 37 shows
a sate where an inloader is arranged on a position above a cavity 15in a
conpressi on nol di ng apparatus for an electronic part according to Exanpl e 6.
Fig. 38 shows a state where a recess of a nold release filmadsorbed to the
inloader is inserted into the cavity in the conpression nol ding apparatus for
an el ectroni c paig 4aelevsh fgre twhefedheileader adsorbs the mold reldab@filnBlavaipans a
procedure of assenbling a feeding nmechanismin a conpression 20nol di ng «
appar at us Pliparsghapy ia dhe rmpiesintMelding aapaatus dormBualgstienig part accordmggo 40 shows a
state mherﬁlan f troduction mechani smintroduces a resin material into a

t hr ough- ho Zagpie "plate in the conpression nolding apparatus for an electronic

part according ¥p EX3RRIE dtateRiidre thd MBS nfdvEd AkEdIE FLiER8 hin ARigg iRl 1 n the
t hrough-hol e of the plate in the 25conpression nol di ng apparatus Tor an

el ect Boni ¢ pjzaart shapewhidk nddihg thexsamp be adsorption in thé gompr2sssdmowmsidmgst at e
i mredi ately before an |nl oader adsorbs a _nold release filmhaving a pl anar
shape, i . eappaiatypioy apsleglamc part acqeEding & Esarledss in the conpression nol di ng

.apparatus for ag.el i I Ng: " | g. 43 shows
S Ctate whore CRETRRRRAs 6 PRERIGMID S Sk BT Eofetion sbove B8 0" ' anar
shape in t hevigonea®sipRession nthidigg apestas fis ah@lecabnie e it @iiiag paEkampieor di ng to

Exampl e 7. Fig, 44 shows a state where the inloader noves the nold
'rel ease fil’m having the

10 Fig. 46 shows a state where the mold release film having the planar shape
adsorbed by the inloader is inserted into the cavity in the compression molding apparatus
for an electronic part according to Example 7.
Fig. 47 shows a state immediately after a 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, 1015 rod, 1016 air cylinder, 1017 moving mechanism,
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5pl anar shape while holding the sane 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
conpressi on nol ding apparatus for an electronic part according to Exanple 7.
10Fig. 46 shows a state where the nold rel ease filmhaving the planar shape
adsorbed by the inloader is inserted into the cavity in the conpression
nol di ng apparatus for an electronic part according to Exanple 7.

Fig. 47 shows a state imediately after a feeding mechanismfeeds the resin

materi al | e A e io i npl di apparatus for
an 5l cct o0 9%part® HEaiiglr ARP ke "R 2 BRRE T RRBR, I oTERS
assenbly, RBvippamepottbns eq02D fim-BoldpweFaried| d 0g®elopper, 40331bsdy; ati@2set portion,
5 cavity, 6 granular resin, 7 electronic part, 8 substrate, i nl oader, 9a

stop porti etacheile/detachablethase, e RV iswrptrpte teceving portopenil B2 set porrond r el ease
film 2012 i h_conpact 1 pl at 2 resin accommodati o ace, 23 opening,
24 per i phed U0 BF PPORD. 2805 Bt 3007 Eell P EC AR SRECea1 A0 RLPFFUIEy mechani om
31b receivi ' o2 10T Qﬂg | hanj ; suring

’ rrecha(rf?i sm lg% 0 pgﬂral, %ptSIOII:P”i nied:;tl‘rl fgl b aﬂtnigéc}ln @édgpfﬁr}ggg%é e ﬁr{éiggﬁ i ng

mechani sm pdfiidh, mdi4B pisteeadeiyng pgrpam at LE, colippdsiop periding bpbasaas foon, 1003 | ower

_nold section, 1004 25el| ectronic part, 1005 substrate, 1006 substrate set
portion, 1687I&PeRiThg, 10Pdracheayng pechapiny, plBs prguigermser  (Ba/healingot t om

surface nenher), ran L Iesi 1011 resi a 2 d rel ease

film 1013%ﬁ1%adi$§2{()?%3%i ﬁfg(%rsre“é‘ﬁglﬁ{f%aﬁf%&oﬁ@?&hﬁpﬁggﬁiﬁ?éé%%ﬂ% 15 rod, 1016
@ir cylindgps7 {@hémBRY i rlOS@Bé‘d’t‘iﬁEin‘{?déhaniéthSlGiQCMOA&l:? 2001 Gorhpredn, 1021 frame,
1021a upper frame portion, 1021b |ower frane portion, 1022 filmholding frane,

1023 14k opperoldidg@fpabaat/for eieetBorae parthadf0d/inleadarhaBd@ trpsemolddRTticubst r at e
recei vi ng jon, 1028 set portion, 1029 ba ortion, | ate, .1032 resin
accormodat Egéf{ Eg{o%if’f:@o‘bp Oﬁé:?ectrgmfd)gg, pzﬁgfgﬁg’?ﬁf‘tepo%&q%loﬂ%@@fif“f"eedi ng |

mechani sm 269}?‘31163@&?3'&6&8)%&{“ rﬁgy%'p%grrlgoridl@rlav' 4320@{1 %B%@‘%ﬁﬁié@ ng portion,

1050 conpressi on no appar at us el’'ectroni@ par preheati ng

mechani sm niedber granalredin cqnpaesr, 1083 nhsldtéledge Bt | 2014 2064 2052, 1055 nold f
release film 1056 heated surface (set surface), 1057 lid nenber, 1058 heating |
nechani sm ra%®5%d filn.oageld, flaignad eeippecebanoilm, 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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10nol di ng apparatus for electronic part, 2002 inloader, 2003 upper nold
section, 2004 |ower nold section, 2005 electronic part, 2006 substrate, 2007
granul ar resin, 2008 substrate set portion, 2009 openi ng, 2010 cavity, 2011
bottom surface nmenber, 2012 resin conpact, 2013 nold release film 2014
recess, 2015 recessed film 2016 flattened resin receiving film 2021 feeding
mechani sm (base), 152022 nol di ng nechani sm 2023 introduction nechani sm 2024
di e, 2025 punch, 2026 recess, 2027 nol ding surface, 2028 presser/flattener,
2031 body, 2032 | ower surface, 2041 conpression nol ding apparatus for .

el ectroni c part Exafgld 1i nl oader, 2043 through-hole, 2044 body, 2045 |id nenber,
2046 | ower surface, 2047 |ower surface, 2051 resin-seal ed nol di ng appar at us
for el ectronic pasompressep mudipg sthed fopgrdeatmmnisuppit mp@si,mgz@wamgwl 08055

pressing/ fl.attenin .chani s 2056 | ower rface. 2057 filmifixture, 2058
pressing/ f }‘%tRTS%Pﬂ%V?%g‘%’aéP‘? a’%‘g??ag?saés %yer@ﬁ%rgrﬁ’? a%%%v Flgssclnhégr B8ase | ayer, ‘
2061 conpr estedende taBh&SiMgimppar at us for electronic part, 2062 feedi ng nechani sm
(base), 2063 inloader, 2064 filmreceiving nmenber, 2065 frame, 2066

t hr ough- hol e, 2087tophppacatuPdeBdme Maold Assembip datGompr2&smade|didpBRcwpeni ng, 2070
"peripheral portion, 2071 filmholding plate, S interval. BEST MODES FOR

CARRY!I NG OB#UrHE | NVENTI ON Conpr essi on nol di ng net hods' for electronic

parts accor di ngrlg, STRRMLARANS.Ahe & HIRERIE0 NG iR fhedhapper 2t uses

enpl oyed therefor a SCri conpressi on nol di ng

et hod f or campels€6id moRiing foahd elagfsHidivarfadcordmaionthe plesédt ifveatipn Rsent i nvention
and an apparatus enpl oyed therefor are now described with reference to the

drawi ngs. 9¢ssibed Apparat us i ncl uding Mol d Assenbly for Conpression- Ml di ng

H eCterO”I ¢ Part )As shown in Figs. 4 to 6, a mold assembly 1 includes a fixed upper mold section

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). Injoader 9 simuitaneously 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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First, an apparatus including a nold assenbly enployed in the nethod of
conpression nolding for an electronic part according to the present invention
is described. 10As shown in Figs. 4 to 6, a nold assenbly 1 includes a fixed
upper nold section 2 and a novable | ower nold section 3 opposed to upper nold
section 2. A substrate set portion 4 is provided on the nolding surface of
upper nold section 2. A cavity 5 for conpression nolding is provided on | ower
nol d section 3. The conpression nol ding apparatus according to this Exanple
conprises an 15i nl oader 9, an outl oader (not shown), a heating nmechani sm (not
shown) and cavippb.d cl ampi ng nechani sm (not shown). |nloader 9 sinultaneously or
individually feeds granular resin 6 and a substrate 8 (substrate before

mol di ng) nount edDRAEE SHRclades ASEPRLLIONH PR OF ajlower ROTHOT SRS heb iR #RTper nol d

section 2 [ tyate 8

conpr essi oﬁd}ﬁrso% %be%ggfoiﬁégiag’@ é%%} g%qfﬁy%ﬁ%ﬁédsag%% ‘SI(L){? g'oim the nol d
assenbl y. THgthbeailoater SarNaies & sutkaalsetoifly posRAbYnlantuPpper RUreseE fehpd
tenperature. The nold cl anpi ng mechani sm c%oses upper nold section 2 and | ower
mol d sect i cubstrate 8hs gir placadi dnestibgiragssreoeiving portion B thet ¢lestiapiqrart 7 i s set on
Substrate sth ll%grti on 4 in a domwardly directed state. An opening 10 of
cavity 5 i sSHfF de Bhar d upper nold section 2. Lower nold 25section 3 is

i ded with : iia i i 11 t
provided wth a I’ﬁ{fll?% %&é}ggﬁ%%l&ﬁ%%ﬁﬁué‘% Qé&fn‘ﬂﬁg gon{lﬁ?!ol?xez[n?dlé?md Fdiddn 0

cavity 5. The suc ani sm udes a suct , & vacuum path and an
evacuat i on filmclHashosmin Figr 2 éxeuibyed. Thke soddihg surfuek ef losves tnopd sectided and | ower

nold section 3 as to reach the nolding surface of |ower nold section 3 and the
surface of thearfacy obcavity|Sqaeievered; with m@kkreleass Blm pbr tinlpade en faed ower portion

theregf St o%r%&g%g ?Qp%ﬁ&:cgv_i% Z{f?qg}érﬁe{d Wil ml%IrﬂD%gehge?ﬁ@ Pl atg 2l t90a e§§i n

acconm dat i : he_r, I ncl'udes’a su rate
recei vi ng p&hfsbtfbﬂbﬁl%t@@ nftintéd RAth @é&rbhﬁ'ba&ﬁ?bﬁ@ﬁbsﬁ&é@éﬁ péHiBn 8 is so placed on

substrate receiving portion 9b that electronic part 7 is

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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di rect ed downwar d. In the conpression nol ding apparatus according to this
Exanple, nold release film 11l shown in Fig. 2 is enployed. The nol ding surface
of |ower nold section 3 and the surface of cavity 5 are covered with nold

rel ease film1ll. Inloader 9 can feed 10granular resin 6 into cavity 5 covered
with nold release film11l. Further, inloader 9 can set substrate 8 nounted
wth electronic part 7 on substrate set portion 4. Mol d assenbly 1 is

cl osed by the nold clanmping mechanismw th the prescribed pressure Cavity 5 is
heated by the heating nechanism Resin material 6 nmelts in cavity 5.

Ther ef or e, fitst adcofmmastet ratesial agcommndatiomespucer22 of atp Bédasishowelirt Figglr esi n

material 156. The prescrjb pressure_js applied.to resin erial 6 in cavity |
5. Accor di 8% BT paHton: séneppffﬁvgﬂ%]%vecegémémlgﬁf«leasg%ﬁrp 7 is sealed in |
aresin COHB%YgEa : sﬁﬁge : i - or resin
accommodat | on e&;ﬁgg%&&%@?%@&%g to |’gosrgmf%? \g O§¥|e§n %‘%ﬁ%@gg %I{s t he
mechani sm fmeedldge@iminsdatinig pagilar fesin® iBRlodedisitt mulid releas@fiipA$1.t o Structure of

Plate for Resin Acconmmodati on) ) As shown in Figs. 1 to 3, plate 21 for
_resi nSaccommodafAui, Strucgure ofEvacagtiomMiegbpnsmuindaeh acconmodat i on space

(recess) 22 cap e of accommdating.prescribed ampunt of granul resin 6.
Resin accommda?‘%?‘nugg‘dﬁ’gé %n’ﬁ5§v%lelfgt6‘gréﬂ’|e méggs B\rc’ﬁ’é({’l;fiﬁqe‘?%\eagorﬁ%n 24 is
. provi ded aé@éﬁﬂi&%&hﬁ'ﬂsrﬁ@orcﬁﬁ%i&hﬂfg@@Eﬁ‘éqﬁ{fdrﬂ’@romefﬁm_%?pbﬁioﬁ of fifconcavi ty
corresponding to cavity 5. Ganular resin 6 fed to resin accommodati on space
22 has a sheemnsiiapen smcaldiokea] walnchohkredease filn shnel leavharaten echdngsns hape of

cavity 5 when falling. Wien conpression nolding is executed, prescribed anmount
‘of granul afcludes yvasupm pump ithe bks, apren-Afbvalysprowded on theqipdy @i plani space 22 of

Pl 2t 9g21. - 8% 204el BoFlfin oL 0GR BETRNG' AL OPSFLNR A4 JAIVAARRNT N0, 23 2 e

covered w rel"ease VI ng rescribed size, as own in Fig.

2. Thus, opgp l@ﬁth%3ik@fcoﬁ1ﬁﬁ1infta&&ﬁiﬂ{mﬂ®&h@,nf0$Eﬁ@gmslé’l EcoouRd aibey granul ar
resin 6 is closed with nold release film11. 5( to Structure of Evacuation
Mechani sm providledite pe attachablatte meslidgiachable Stoowihe oarpfEvalvauat i on mechanismis

provided on bl oL ke oToe FAR HahE B P ThA ) ButhhBnaies o7 jout v
e L
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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10 and a vacuum path such as a vacuum tube maki ng the on-off valve and the
vacuum punp or the like conmmunicate with each other, for exanple. The vacuum
tube is provided to be attachable to and detachable fromthe on-off val ve.
First, the on-off valve is opened, so that the evacuati on nmechanismis used.
Then, air is forcibly discharged outward fromresin acconmodati on space 22 by
t he 15vacuum punp through the vacuum path. Thereafter the on-off valve is

cl osed. Thus, the space in resin accomobdati on space 22 is set to a prescribed
degree of vacuum Consequently, nold release film 11l covers plate 21 and is

fixed. Thus, a ghateacd&idna rasr dtco@bbaticn pacaErof plixenaadrttlfoulhehevacuum t ube
may be detached fromthe on-off valve of plat 25. In the present invention,

plate 25 f eertighthiles passingshnougls peripherabpartiond420d neachiag the mpMingrsusfdce nt o t he
space between upper nol.d secti,on.2 and ction.3. as described

d.
oter, as DIALF SoBUMORD ARGt Ih Taced Sat 2 Tk B r el idisR st L on ol es
are provi deg RSk AEIAk: RO and el RolEBLibAS SORIBIGHA 190, Space 22 i s

forci bly discharged t he suction holes by the evacuation nmechanism Mold

rel ease fil m 11 (Mmoo Sreuchure ad 5 esdrgoMechapeni fohBesih Mweridlpon 2524 t hat openi ng 23
"of plate 21 is covered with nold release film11l, Covering of plate 21 with

nol d rel ease fi IHPHOEr Huipedpresorbrd ABAURPTE N fest © & pldteadl deadMifough sucti on

. hol es extendi . Q resi d0 e Pn . e evacuati on
ol es.ox! SOlLAgiRs |8 LR AR SRR SR SRR g iBh 3 Raf hedllly vy
nol di ng sulgtAGRr resin 6, Funﬁéﬁ_f&\dﬁﬁuﬁ&hﬂﬁlsmﬂ_lr&ﬁf&d%@&ﬂm&ﬁ6@dlre%ﬁxace 22 of
plate 21 or through the suction holes passing through peripheral portion 24
(and r eachi mgeantreodatibalispege 22 of plate Ziawithe undomm thidmedsyi excutadtannt i | rever sed

plate 25 fed with the resin is inserted into the space between er nold
sectildn 2 ZRQUPOASPSIHBS L LR oheﬁ%%m& f‘b@d‘“ﬂ& &rd reS%‘)é&‘gtf%chg'E%t ure of

Feedi ng Meghapi f gr 5@ I . : : ri bed anount
of granul a?l?g@rﬁ]}e@?{% p %1[ g@’g%fﬁ ﬁllg?#%lgdﬁn rdlga dﬁ%ﬁ%@%ﬁ#@%??&%ﬁ%&ﬁd as shown
in Fig. 1. dEkedngtho@memnasriresih 31 can neasure granular resin 6. Further, feeding

mechani sm 31 can feed granular resin 6 to resin accommpdati on space 22 of
plate 21 with aReasiviosmechanishekasinclpdes an ipfjoductommeshpnisTodhiedueRs r esi n per

BN & Rt T BT R i e S S

del i vigy I Ng 5tib&QIePHRMIAE nfeBRdntbm (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

-12-



Recei vi ng mechani sm 31a includes an introduction nechani sm 32 introducing
prescribed amount of granular resin 6 to resin accommbdati on space 22 of plate
21 and 15a feeder neasuring mechanism (load cell) 33 neasuring prescribed
amount of granular resin 6 introduced into plate 21. As shown in Fig. 1,

i ntroduction nmechani sm 32 i ncludes a hopper 34 for the granular resin and a
linear vibration feeder 35 introducing the granular resin into plate 21 while
vi brating and noving the same. Delivery mechanism 3 |b includes a plate
receiving portion (not shown), a 20vibration uniform zing nechani sm (not

shown) andmaqnlriagelenmsm3hgfn¢e@ﬁagmsnhi(rﬁmala:mdlam&&uriﬁg stbp:wzh plage pl aced on

the plate receiuvi Fr]f% IFO“ I %; The .vi br aﬁa on gg} orm zi.ng ani smvi br at es
granul ar r BSEHIEE isTh 3 S elISHITHABIIES UHH t re@pmaéqr; g plate 21. Thus,
granul ar r%ﬁh&aﬁvéjan I&{éolfﬂxe@eﬂxgﬁs%% P&%%.Q gax‘i‘feé%ﬁ{'on Y. Consequently,

t he thickness 0 ar resin in resin accommodati on space

22. 25ConsequentWhén gperrﬁ&cfésbeaxsamumt:e@fm@fe@ﬁxtdc@émﬁ@aatﬁbmacm of ptea i s
formed. In other words, granular resin 6 is flattened. Plate neasuring

“mechadi sm ZBﬂmalware@bngnamCﬁeéﬂ Yeplate 21 may bemoned byltheqdate recoivisigat e 21.
G anul ar resin 6 may be measured by both of a measuring step wth feeder
nmeasuri ng Wfr&m 33 of receiving nechanism 3la and a measuring step with

-plate neasuri ngm&e@ﬂ tfe@kéﬁalmn ér%ﬁlﬁirvﬂeﬁﬂ 6B SRR BinthddBidiPg a&é@z gesin
material. Alternatively, only one of these neasuring steps rrr)a be carried out.

When gr anubhte 2l shenthiwkness nﬁgnanulacmsﬁm6n¢w breemfnrrmmd)b’gmqm@tmgmvxbmme 22 of plate
521 fromlinear vibration feede be noved by the plate
recei vi ng AET4AiP&tE 21 or by ﬂart’Feni“tgrtE‘\’glﬂe&dlaﬂFlé‘sOfr%’ﬁ%‘lﬁ TEHD §roaud $ueess8in 6 in

B S T
the irregul aritiras n@fho@r&'&tdﬁlﬁfesﬁ% hidld@ngMok An 3|eSEHAE Y8 according to the
present invention is now detailedly described 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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10( Met hod of Conpression Ml ding for Electronic Part) The net hod of
conpression nolding for an electronic part according to the present invention
is now detailedly described with reference to the drawings. In the nethod of
conpression nolding for an electronic part according to the present invention,
feedi ng nmechanism 31 first drops granular resin 6 into resin 15accommodati on
space 22 of plate 21 fromlinear vibration feeder 35 while vibrating the sane
little by little, as shown in Fig. 1. Then, feeding nmechani sm 31 noves
granular resin 6 in resin accommodati on space 22 in the direction X or the

di rection Yhukjdpenmnga8iincovesddywith tnokdireiegsetfiim 1dambile moitsrelegseafili! BY comesin 6 1S
formed in the constant anount of resin _per_unit area. Consequently, the

t hi ckness dRtogiesa Gpriactvath perpheral pation £énnThaeforegplatn? heovesed Witk modd neasur ed

machani sm JEekk nd TaRd Plo BB FRR AT s TRFONRE Berth 121 s Ll o5 ' "
Therefore, \ikipgereRed femmdnt Mivesleariflradin hRgdrial Sisisipprested Yy hdldBdedse resin

accommodat i on space 22. Then, nold release film1l iIs placed on plate 21 fed
wi t h dF anulfdm Ilasiphat®2i o 25cl ose opening 23, as shown in Fig. 2. Thereafter

air is forcibly dischar utward f.rom a space around.peripheral, portion 24
and resin accomﬂﬁati?qetﬁ%%&@W@lqrﬁ%eﬁgwrﬁgféaémwn%ﬁgs #emahP 21 by the
.evacuation J £aRs ee ] space in resin
accommdati%ﬁpéaﬁggrz%g IS ggt&?gﬁ%lpﬁé&g%e@%rgizgédggél?{g{ei&g’n#ﬁ%tﬁtggpeni ng 23 is
covered w thoumédiwitiekleasenid para? Islplasstidnesubntale reetieiag oftidnabldf icloa®s 9 nt o cl ose
contact wi th peripheral portion 24. Therefore, plate 21 covered with nold

rel ease fi |imthelstanavhgreclectroniodarty is dseetedrdownwvaid. 6 i ntroduced therein, i.e.,
plate, 25 fed witf the resi

is.formed. NMovement .of ,resin material 6 4s

suppr 43 sed by no n’r'équﬁglgpd‘s_ ﬁ“ﬁﬁ %inqdlf?“f?f H}OEF ssstionr afp oﬂfpg‘fén%ﬁc\ag%f dwi th the
resin is reyes&dh in@dSthe theetfetweendas sha®mSAFLE. SAPRPQNE iBRad& o3f 1 nl oader
9 stops reversed plate 25. At this tinme, substrate 8 nounted with electronic
part 7 i s pireangetl ama podisdrr @toge cadtyi vi Ayriher, tulsira@t® iofseti onl swhsteate Seti n t he state
where el ectronic p?rt 7 i ? di rect ed downwar d. ) .

portion 4 of upper mold section 2 in the state where electronic part 7 is directed

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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10Then, upper nold section 2 and |ower nold section 3 are opened and i nl oader
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 is
set on substrate set portion 4 of upper nold section 2 in the state where

el ectronic part 7 is directed downward. Then, plate 25 conmes into contact with
the nol di ng surface of |ower nold 15section 3 to cover opening 10 of cavity 5.
At this tine, nold release film 11l cones into close contact with the nol ding
surface of lower nold section 3 to close opening 10 of cavity 5 in the state

covering plkairespdading ftCoping!1 ORE AN Roveinid @Ritp6. MTheteforé @RS Surfack 8T 11 1S
adsorbed to the nmolding surface of |lower nobld section 3. Thus, the outer

peri pher al cpattdigovdredraith mold eedesee film b .1 1Injthis lyeaked gapulaneesirod illagnteur f ace of
| ower nol d 20section 3 and .peripheral portion.24. At thi.g tinme, opening 10 of
cavity 'S afB"Bputh lons” gpsfiyBm s pbimmetion seict A2 St B uaer BHRPR dent i cal
planes. —  and isFBRto E@ﬁg?ﬂgﬁf&ztﬁ\fﬂn\(fd fe‘-l‘ea§9ﬁ%??ﬂ%qnt:f6§é cofigeState of resin

accommodat i on space 2 ate 25 changes from an at nospheric pressure state

to a wacuum st aWhenAksit Bécomnodetiorspace 2D vhglateddieis positichedledbi©cavityissasf or ci bl y
“di scharged outward through the suction 25hol es extending up to the respective

ones of t hshewr indte oRrantler reping igheldin shensheeti shapeshavingche vrifgravidickness d sect i on
3 in lower .nold section. 3. Therzf o?g g(gl d re%l ease?fdi | m 1; ﬁomas1 into close
contact wi tlrhregweacmquélogapchg "0 _?FS g ) FreEtt T 3 aRtFPRE *sur f ace of
cavity 5, a&iSbembd Rd Foth refin aldonthbdatioh¥ace@2RBIchiigNs 0f nold release film 11
corresponding to opening 10 of cavity 5 noves into cavity 5. Therefore, the

surface of cavi tThef inlsaden@es edoasiet! fronmpineid assepide 1f i Theredfterimold hssmbtyat e,

granular resin 6 falls into.cavity 5 of the |qwer pgsition fromresin
2ccomfodat il gh Cleges Bt B e eRES pRHTeLBLTNMGHD Piind | 4 PhedRs PRESERY i ty 5 wi t h

accorifodat iegfesteA R ed's 5
Space 22 ofraraey wpirClode i R GEE CALMA e RRRBHEEI T ARERATOE™ (P2

resin 6 is shiedtitd Nistdiyped etk nsdtdipaesinm agityse Mhué elddirbhic PEAESS séaled’ €Si N
acconmodat i on space 22. Therefore, all of prescribed amount of granular resin
6 can be f adtlfrepmcpopach 13 conaiponding tntheshere ofzavity avity 5. Then, inl oader 9

5 oaded, o) Sogsaethlt Lin Skl LabiRl ARk Fhlact oo v T
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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pressure is applied to the resin in cavity 5. At this tinme, electronic part 7
nmounted on substrate 8 is dipped in the nelting resin in cavity 5. Thus,

el ectronic part 7 is sealed with resin conpact 12 corresponding to the shape
of cavity 5. While a thernosetting resin material is enployed in the nethod of
conpression 15nolding for an electronic part according to Exanple, a

thernopl astic resin material nay be enployed in a nethod of manufacturing an
el ectronic part according to the present invention. VWil e the granul ar
resin is enployed in the nethod of conpression nolding for an electronic part
accordi ng to Exdnplheanetbodef conspresiws nsd dipg fosanctlecdmnichasteacobrdpmader y 20r esi n

having a prescrjbed partjicle size distribution or powdered.resin be
enpl oyed. | ATRlS, S TRl TRASHEE t%ml@?terlﬁlqwobeﬁégfeﬁd qui H&]SP Feedingihén

at nospher e gof R tur ki be enpl oyed in
Pl ace of ¢ fanraRRRLBIRALE 21 < B R e B 2 G mg oy - an

el ectroni c part Acsivrdrtgmilse tExameloe artadeséribed dntheaseet seesoofitBeé eri al or an
epoxy-based resin material nay be 25enpl oyed, for exanple. In the nethod of
_conpr €5si orbapkgrdintart, grmethodp poefisiongaeldingcicor Whingealing Er glestrenicpart t her
various resin.materials such a resin materi ving.transparency, a resin
material e PA Bl SR T PR arrul Rl TR R g a
-phosphor es cepty iR hdMin@ hpfrdth I PIRSEER elBBtSHid frt KRYIRS 8 R BYRH inFig I N
the nethod o (r:orrpr esdz(llhg% e’%féillng for anegﬁectrgﬁc part ea’g%oréﬁﬂéntl Exanpl e,
t he step of22red%isrmethod Bearrediont asfolowal may be carried out while feeding the

resin material into plate 21 or before feeding the resin material into plate
1. As prior ar tFisst gompressign medding apparates 1 fd der pmelectioma past pesPaTeslect i on of

(7 SRS R4t o RIS EORE AR ERG TRLIOA 0 S Ob 5oL 9 2
enpl oyi Ng &ssembly has an upper mold section 1105 and a lower mold section 1106, Lower mold
section 1106 is provided with 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 meéhanism 1109 is employed. Feeding mechanism 1109 includes a through-
hole 1110 receiving the resin material from an upper opening and a shutter 1111
provided on a lower portion thereof. When feeding mechanism 1109 is inserted into
the space between upper mold section 1105 and lower mold section 1106, shutter 1111
25 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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conpressi on nol ding apparatus 1101 for an electronic part is enployed, as
shown in Fig. 22. This nethod is carried out as follows: First, conpression
nol di ng apparatus 1101 for an electronic part is prepared. 10A nold assenbly
is | oaded on conpression nolding apparatus 1101. The nold assenbly has an
upper nold section 1105 and a |lower nold section 1106. Lower nold section 1106
is provided with cavity 1107. Then, granular resin 1104 is fed into cavity
1107. Thereafter granular resin 1104 nelts by heating. Then, upper nold
section 1105 and |l ower nold section 1106 are closed. Thus, 15el ectronic part
1103 i s di peedbédwinietdférageego FigiRar gramsibmredih404 A pdlier ddhéring ta goaddi ng menber
1108 constituting the bottom surface of cavity 1107 applies pressure to

granul ar r &siml 10feaatiens @whthergafier @dheramigsthe solding sprtaspphlowves sroldegstpdi ng to t he

shape of cayj 107 _i.s for - Burt her. .el ropi c part. 1103 i s encapsul at ed
inther es?#%%lpr%na_rfzr}m_ dﬂ%ngﬁ%ﬁ f'%gnm% %dv'tﬁﬁ%r gﬂt‘ﬁr _ % (E,\Osrfﬁnﬂaé%ri s fed into
cavity 110¢hard¥ned Riafed)i1®2 sidhf28@FesnOreIRIGB &SI HHAS hiferipBbomeld- sebemdi Ng
mechani sm 1109 i ncludes a through- hole 1110 receiving the resin material from
an upper op&di agl lawer moklsacticar] 106 hie gdosedi ded on a | ower portion thereof Wen

~feeding nmechanism 1109 is inserted into the space between ypper nold section
11 05 and |omr$fhﬁ|eé)r§é&awaa 1sreggreddAr Femaqvingt 1for23nir%at5§m?1@amgmme, a | ower

,openi ng of . I i i . [ i 104 falls
byt he-di s RHEE, PrAEE dhnaRERRihce INGI: B HGEF HaE ABSHE 1T of
cavity 110the subsisé€laiegns.| YCorBeqtlnsutles probleh®4rides thae the el dY pfadudth@/. I n the
conventional nethod of conpression nolding for an electronic part described

(wi th ref er detedonatedri dn other wardsnprioductiviyiofi thermadunts eronetehe impresedngIn o gr anul ar
resirl 1104 s aiters nd ttgereafter adher.es ho t he Iegi n urface.oE. | ower
ol d Wect | GFFEL 1ORNHER RIPEIFTT GPPIPWRFR O 154N ngangreasg i 5 S Ther of or e,

foreign mitter (HRRARIRIGEARPE FodiblR MidaRanAly boR iR oheitniss aRe! v for med

after upper nold section 51105 and | ower nold section 1106 are cl osed.
Ther ef or e, feddegnhevhanism hespmokidefease filmndeliiverg rolkee ahd a eial releseé 8m adtheri ng to
the nol ding surface. Further, an inconvenience resulting fromforeign matter

adher i ng t 8PreltersubBeseaplierasq wiaje thepsapeld atlpase filmdnfed tHHstiPash REtVeds that the
yivel d of PLOGUG Sy Lo ARNSHE ALRR: mbih QLISK 11 Oonal REHEIiN bl of e
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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10order to solve this problem enploynent of the followng nold release film
i's exam ned: The nold release filmis fed to the nold assenbly by a
feedi ng nechani sm The feedi ng mechanismhas a nold release filmdelivery
roller and a nold release filmtake-up roller. These rollers so rotate that
the nold release filmis fed to the space between upper nold section 1105 and
| ower nold section 1106. Thus, the nolding surface of 15l ower nold section
1106 and the surface of cavity 1107 are covered with the nold release film
Further, granular resin 1104 is fed to cavity 1107 covered with the nold

rel ease fi lthmcavity cannbioweamprovedr anul ar resin 1104 adheres to the nold rel ease

filmcovering the mo| ding surface of | ower, nold section 1106. Therefore,
foreign matter fﬂ%d@aéﬁ%zfsw&vwg&‘:ﬁmpé%ﬁsm@(é@gs ppPYHEFE AN ElsCHONSt r at e
1102. Ther r . FUGhH Mot EF& r 0 { ' d,
simlarly (ti) ggtdﬁsécn%ghgvé’%ﬁer eﬁénec}on%%g&f e eaegugg %l”"lﬁﬁfzsg@g% %@sg%d_ mogag}{y Accor di ng
to the conveot fremahrooghdabRSS10N ADIK tirge Rpailatregn 004 @attekdas toni ¢ part
described with reference to Fig. 22, shutter 1111 is so pulled that the |ower
“openi By 256plisipn pithihheraca efi@vity 1 byenad hempgube sameeris noff fogmedhinl aaunifossi n 1104
may adhere _t.g the inner ripheral surfacge of.thrqugh- ob}e 1110 of feeding
nmechani sm ﬂg@"eﬁfgﬁaﬂ?yalr}@?ar ?refgﬁaﬁlp%ig?“f@f s ﬂtog ‘ggﬁfﬂ?f Tpgpin a %@ﬂ%equent ly,
.the amount sof g 4 Aeufaf hab@ hEAHE b homthiroRR¥hibineb S th g ent .

Ther ef or e, Srg%sggclo ityﬁgl?@%he %%%unt a@? ?ﬂeéregﬂﬁgfogﬁ k|nnt oewt he cavity cannot
be i nprovedase, granularAesiarld0f @ roo uhifemiyohsaestt in@asity Cl@Tpr &hedefore,makilang appar at us
for an electronic_part described with reference to Fig. 22, further, granular
resin 1104 deter epsiliiarises dayparysepargtediirimapetherupaat 1s81aEs 1n the resig CQMpast.t j e,
granular resin [ 0, 1810 ' t f .jcavity
1107 Bnd hence AL SRBEE SBIhraREe 0 B ERf Wik iBuRhiB il Y107,
For exanpl guchidsaidwldery resie] powidbed resin 8RSk résX RRehpldyed iSplageofibeh as a convex
shape or an an?ul ar shape having a nonuni formthickness. In this case,

granul ar resanmlat1®m.is not uniformy heated in cavity 1107. Therefore, such a
(rjgl;:a(r:]t Cg?r;:ai:%/. ar"Ilhg ?risvegtri](?nt di?c%sted ?neggarn?ptlgst ];Igci) ?dgsrclz% Qde lgek[):)v‘?/l rhEa.s lge%g%rgp?oséy the

in order to solve the problem of the conventional apparatus and method described with

15 reference to Fig. 22, and one object of this invention is to efficiently improve
productivity of products.  Another object of this invention is to improve reliability of
the amount of resin fed into a cavity. ~ Still another object of this invention is to feed
granular resin into the cavity with a uniform thickness.

Example 2
20 A method of compression molding for an electronic part according to Example 2
*and an apparatus employed therefor are now described with reference to the drawings.
(As to Structure of Mold Assembly for Compression Molding for Electronic
Part)
First, a compression molding apparatus 1001 (hereinafter referred to also as

25 "apparatus 1001") for an electronic part is described with reference to Figs. 14 to 20.

Apparatus 1001 includes a mold assembly, an inloader 1013 and an unloader
(not shown). Inloader 1013 feeds a substrate 1005 mounted with an electronic part

1004 before molding and a resin material to the mold assembly. The unloader unloads
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10The aforenentioned problem arises also in a case where another resin

mat eri al such as powdery resin, powldered resin or liquid resin is enployed in
pl ace of the granular resin. The invention disclosed in Exanples 2 and 3
descri bed bel ow has been proposed in order to solve the problemof the
conventional apparatus and nethod described wth 15reference to Fig. 22, and
one object of this invention is to efficiently inprove productivity of
products. Another object of this invention is to inprove reliability of the
amount of resin fed into a cavity. Still another object of this invention is
to feed gradubstratesfidt the'inoldidpefrea vhd ol dskengbly i Tiermvit Abeldbbsisclulikampl e 2 20A
met hod of conpression npolding for an electronic part according to Exanple 2
and an app&RaPp regikesjied lﬂﬂgv\’éﬁ@rp%ﬁ@nn%ﬁ?{@e@drﬁfb@‘(ﬂbl@ilowerﬂ@b@r%ﬁf@@ to the

d i . to St t Mol.d f Co i di f
1 oot r oni o 1% pipodtd P mal 388idh f6U3°C ik el pesRRiSEARNS Paslieedt s 2001
(her ei nalf t Gfechafi (R shiivdrBithdfing e IBRAEAL MbIHA Mcharfinh (0 sRABRIfEPNI ¢ part is

described with reference to Figs. to 20. Apparatus 1001 includes a nold
assentdl y, almpmgogpper mdRil@cizondl (2 and loaetanol@ nedtioa HOGM Withipntsoabled 1013 feeds a
substrate 1005 nounted with an electronic part 1004 before nolding and a resin
materi al t ®T¢FECnol d assenbly. The unl oader unloads the substrate after the

oL 9 {1 { RSP P R G AR BE MRS AR RO

section 1002 whose position 1s ower

opposed t 0 19pper SubstrgteS©0% iset dbstrAtB&enpirom $6®@TRla)ktAe ivhbBRIeldoh®hiedes a
mechani sm (not shown) for heating the resin and anot her mechani sm (not shown)

for 5cl anpipag 19ppésdirected dovemiarh 160%r amald sestien 149} cldes eavity0088wi t h
PT esclrd' bed Cavity 1008 has an upwardly directed opening 1007. A member constituting the
bottom surface of cavity 1008 can press the resin in cavity 1008 upward. This member
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 molten

resin in cavity 1008 is pressed by pressing member 1009. Prescribed resin pressure is

caused at this time. Finally, electronic part 1004 is sealed in a resin compact 1011

.

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

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

25 forcibly discharges air outward from these suction holes. Thus, a mold release film
1012 described later is adsorbed to the molding surface of lower mold section 1003 and
the surface of cavity 1008.
Inloader 1013 can feed substrate 1005 to substrate set portion 1006, while
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pressure. The nol di ng surface of upper nold section 1002 includes a
substrate set portion 1006. Substrate 1005 is set on substrate set portion
1006 in a state where electronic part 1004 is directed downward. Lower nold
section 1003 includes a cavity 1008. 10Cavity 1008 has an upwardly directed
openi ng 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
pressi ng nenber 1009, Granul ar resin 1010 as an exanple of the resin
material is fed to cavity 1008 of |ower nold section 1003. Upper nold section

1002 and |an§@ésdri5@mnhcﬁjm d0@3ndlareresia 3000 06 davity 1008 NThelfeelimppifng nechani sm
wWith prescribed pressure. Thus, electronic part 1004 is dipped In the resin i

mat eri al mgranukgrésin WaPite pavig090H Py indeaden §013Gmarihe &edingf sutisoe® 10950l t en by a
mechani sm heating | ower secti,o 03. . The Iten,. resin in cavity 1008 is
pressed by *P Si@gel %Lpﬁ%g& .oaﬁfrrgl_gégi J’ersér_g‘i’ ?‘ésgfsi’ﬁrj@rfﬂgd’c%{used at this
Lime. Finalsbyeorbl GEIHONIC_ PRIdu1bR (At ERNPEhnIIGHITESh BofipaBRa0t1 RO1L
20correspondi ng t he shape of cavity 1008. In other words, the electronic
part 5 conrpvigsKiO8nadebidedte 1005 fromithe bpargtbetvadensippevmold sketiogel 000nthér of

“suction holes comunicating with the nol ding surface of |ower nold section
1003 and t heveupeldsection 108%i ty 1008 are provided on | ower nold section 1003.

A . . . ol .
“outward rom  neOweL Tl ol FRs iR BRI R AT RSB IO S | pe
later is adupideesibédlatd? and®infbvitg ridthimsa 1014 heraallyRb¥ng 86k Q021003 and the

surface of cavity 1008. Inloader 1013 can feed substrate 1005 to substrate set
{portion 1008ovimghmeehanismeldilAgngiudes e rod el aomwhosedbrwardeod arstappsi 28040 i nt o

1015 Hha '« ReoPirbis 0 oty bty B EOpe o auaLs LEECaSm iR 16 01606 by
|l oader 1013 mas BENRITKLLARS S PERL ATRdlinglSERUGLEHImper formed: AN

out | oader (not can unl oad resin conpac cavity 1008 and
substrate 1005 fRrane 100 Ixdding mokd relzase filppEY12Mhelw slesdribed with@efesande toower nol d

section 10%:]%g N
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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Lower nold section 1003 includes a frame 1021 for holding the nold rel ease
filmdescribed |ater and a noving nmechani sm 1014 vertically noving frame 1021.
Movi ng nechani sm 1014 includes a rod 1 015 on whose forward end a stopper 1023
i s 10mount abl e and an air cylinder (driving nechanism 1016 vertically noving
rod 1015. (As to Mold Release Filmand Frane for Hol ding Ml d Release Film
Frame 1021 holding nold release film 1012 is now described with reference to
Fig. 8 As shown in Fig, 8, frame 1021 has a through-hole on the

i nside thereof, and 15i ncludes an upper frame portion 1021la and a | ower franme

portion 1020¢8.opHnsesdopper U@dseandf filarildiag fiame 1002 tve downwatdtdlshg'edease film
1012 is held by upper frame portion 1021a and | ower franme portion 1021. Thus,
mol d rel ead®!¥i1m 1012 is pulled with prescribed force. Frame 1021 hol di ng

nol d rel ease fi 012 is, h inafter referred to as a fjlmholdi.ng franme
201022 Noi d r PRt B ELS REPEea R Rad Frafer! FRPRREAG r ame
1022, Fi | medypd &'Mllﬁrﬁté%ré‘s@ﬁged $zdTO UG 18 Felvhsk Him 1 OPP R cul RS 1R IRRRNIY T he
peri pheral edge portion thereof. Further, stopper 1023 is formed to be

at t aciBabl e newssanysizketacdspdiidengf todhe sikeeof the moldieg petice wé loovee sodd seatiomvi ng

" mechani sm 1017, (forward_end of a. rod 1Q018) of _jnloader 251013 and npovi ng
mechani sm 1843having iy 1@ ohersizg O%emg#r%@awémio%mu Yi Rsr Stgsoter

completely covering the molding surface of lower mold section 1003, is decided in
consideration of the size of the portion held by upper frame portion 1021a and lower

( frame portion 1021b. Therefore, the size of mold release film 1012 is slightly larger

10 than the size of the molding surface of lower mold section 1003.

In the method of compression molding for an electronic part according to
Example 2, therefore, the size of the mold release film necessary for single resin molding
can be reduced as compared with such a roll feeding system that a mold release film is
delivered from a delivery roller to a mold assembly and taken up by a take-up roller.

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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When apparatus 1001 is used, stopper 1023 is transferred from novi ng mechani sm
1017 of inloader 1013 to noving nmechani sm 1014 of | ower nold section 1001
Thus, stopper 1023 and fil mhol ding frane 1022 nove downward al ong rod 1015.
Mol d release film 1012 is prepared by cutting a filmdraw out froma filmin
the formof a roll into a prescribed size. Mdld release film21012 is cut into
the m ni num 5necessary size corresponding to the size of the nolding surface
of | ower nmold section 1003 having cavity 1008. The size of nold release film
1012, which may be a size for conpletely covering the nolding surface of |ower

nol d sect i @urthed Franufar @i W2 hadsHape Fdtei@iontdt 8o teripteatbiicaf r&in t he portion hel d
by upper frame portion 1021a and | ower frame portion 1021b. Therefore, the

si ze of nolagcomainedasionfspaqe 1032,20ihgvesthe ginifbym thickgess. 1dn hthaer woedss grapulef t he
nmol di ng surfac | ower | d section 1003 ) In the net hod.of conpression
ol i ng 2 ot TRl pasagrer Thae: * Elobnsoeh Bamblr i 0b ot SHB A Ste o ve of
the nold r i i | e i j : duced as
conpar ed mﬁ#ﬁﬁgﬁgiIgﬂ¥§ﬁﬁﬁ?§§%¥ﬁég%§§#@%itggg%ggﬁg?@g?gﬁgggghpﬁf%ﬁ?s del i vered

from & del ifyshiad epdvberthe granule®| dnasise Wdrds, anghulankesin L Oy sporiggkeReginr ol | er .
15 More specifically, nost parts of the nold rel ease fil mpresent between the
del i very r cicrepmagaionpageol0d2 asseepis gortsPonHag e cavitydi088s e Therefargr esent

bet th . | the take- |l er. .in th Il feedi
oyst om bec FHERIRERERHR o) silat 251816 1480 B3R R PECTR i ST Bl case 1 1 m
can be redugegvity Rsbstwhiklridiainfiy tResthid hﬁ@ﬁ%@ﬁ%ﬁkhﬁ@%cl&@?&,%&@e&eﬁ%&d (tray)

feeding granular resin 1010 into cavity 1008 is now described with reference
to Fig. 9. later. Plate 1031 includes a resin accommbdati on space (recess) 1032
in whjch prescri granul ar resin 1010 is accon da&gd. Resin

acco _anQ)dat ion sp g“ @g%gl%ﬁég r_&ﬁeré"f?e Bfaﬁﬁ{aﬂ’)@@. lQ&pgiaglpg_ urgiesm thigkneshier al
Por 10 031415 PRARE AFARE0L 0, MR8 psane R SRPELBEGATRA, St e |
a feedi ng nBchapdsiBnldFdie iRt blrede bt Bty 1008, as described 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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as shown in Fig. 9. Ganular resin 1010 has a uniformthickness in plate 1031.
Further, granular resin 1010 has shape retention at roomtenperature in resin
accomodat i on space 1032, to have the uniformthickness. In other words,
granul ar resin 1010 has a sheet shape. However, granular resin 1010 is an
aggregate of a large nunber of granules not welded to each other. Therefore,
communi cation holes are 5fornmed between the granules. In other words, granular
resin 1010 is spongy. Resin accommobdati on space 1032 is a recess correspondi ng
to cavity 1008. Therefore, prescribed anount of granular resin 1010 is fed

from resinnasid edieneelfild 002S RAgRwWhGS Bigt 03 CaRirtNer LORBinshios e offpdvefsall giaﬂg the state
havi ng the uni formthickness, as described |later. 10Wen plate 1031 is

reversed, dPahuneld release film 0Q1R andvipaging HEO U eayitsh 10AS ereepnse iwithydagh e 1031 fal |l s
fromthe positign of the nolding surface of | r.,nold ction. 1003 up to the
bosi t1 on otk sRinly SuFE sne ety A et HE 3 qett R PR Reoant Ty
time, granyganoleehttrshqie hdd E?ﬁ)vbé,? ntd18 s&idh@ 00RhLid AlvBisBgpifteo3ni form

t hi ckness. Therefore, granular"resin 1010 1s nolten at a uniform speed from
“the | dner surf adéus,oedg accomenoliatigrpspace 0T 204l the spaeiid yavit@A80&ormonpared with a

case where granular resin 1010 has a concave shape in_cavity 1008.
Furt her, ai%osahPaspi sthfrdosed spase pckpriitioneddyvneld aeleae silm 1812 1 eEhereafigno it sel f

i forn tural | f : f | d f
e of . gr S PSP B, YO LA Seseh ok P Nl T slodent bR ot on
pat hs) bet waar, 2BheLObMBERsGABIEEBANCIE 101 2MHRE fbfSthpddléh ofTher ef ore,

resin conpact '1011 nol ded in cavity 1008 can be prevented from formation of
voi ds-or t pehing&003 up to thAposhanwf thersuFfage of tavigyelliOBher al portion 1034 and

[ 033 § ith | | il 012. Thus, I
aCcomibdat on s FalevEae FAVARATE At P Briclcare fias 0 21 Dirier S bbb s
cl osed wi t 1ok dh (&1 oAbl ch Qe H8hohbehess fods | M251047A884{ 1 | m hol di ng

frame 1022 are re eafter nove y nmovi ng nism 1017

provi ded onoi0ligmeentciGich scustefROvtitwiard frof. redid accommodatioh epeter103Dazd can pl ace
reversed plate 1031 on |ower nold section 1003 so that cavity 1008 and resin
accommodat i@Wtsf¥8e Tberefose.cramlaidesint 101 18 pegventer diom piheting 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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nold release film 1012, as shown in Fig. 13. Further, opening 1033 of reversed
plate 1031, nold release film 1012 and openi ng 1007 of cavity 1008 superpose
wi th each other substantially on the sanme 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. 5Thus, resin acconmodation space 1032 and the
space in cavity 1008 forma cl osed space. The cl osed space is partitioned by
nold rel ease film1012. Thereafter nold release film 1012 is adsorbed to
cavity 1008, to have a shape along the shape of cavity 1008. In other words,

i d rel ease {1 WAAiZoMBSANGIP IR AILhiAA B SREMSIMAGITHP Lo the

position of the surface of cavit ow ng the novenent of nold

rel ease fi lfoacibBldischupies hie butvgprdfromaesih @stanmOdddioh apdce 108D EArbegt theacconmodat i on
space 1032 into cavity 1008. Thus, granular resin 1010 is prevented from
scatt er i ng VatHuRiuge AR Fheroésqfﬁvaé&oﬁﬁh@hﬂ’ie&ﬁ-%‘a%@ 1§ thepeadige clessd £85im 008.

Therefore, _granul ar. resin is, prevented .from adheringontao e nol di ng
surface. o 2PranneRliop SRR a0 et Rt ol LS prdg pPATTUR PABR Pod e ¢ e
when B5t he rgafe flRl1b52 Ofes ﬁlﬁt@ 1091 ghd'Q %l f aPRerOthelvAWRIm HIB'e%a%ﬂfet' on 1003 or
"onto substrate 1005. Consequently, foreign matter such as a resin residue is
prevent ed fdetohedefinamn plangl@i daniehemd-dffnglveur f ace or the |i ke Consequently,

_productivity of products can be irrgrov d. (As.to Structure of Evacuation
Mechani sn) 20An lethsctate Mhererpenanil 83 of Plati 198 | enevasdavitenglddeleasstiime| ose

contact Wt} m%aQJaﬁ&? %)sirp%ﬁgﬁé\écgﬁi%%f-ntﬁ%%mmodationékaé\%?lgﬁ? NohyShayn. an

evacuat i on nmechani'sm argrng arr o “fromresrn accommmodation
‘space 1032 a@&@ﬁﬁ@dﬁﬂoh%@_ﬂmlldn eddemiste gifahhilat de8ih2 016 ig¥edW e Graabrittldadepreb031 f or

resin accommodati on. e evacuation nechani smincludes a vacuum 25punp, for
exanpl®e. Refivacuot orrrodequenty, sprid eelepea Al 017 eaneesiwg Tldse cpntactiwiéll with an
on-of f valve. The oni(ﬁf f. val ve and the evacuMn r%chan%’smliommni cate with
each ot her &SGR VIBERHACATEREH AR Atifuft 1088 0 FHe Lon-of f valve is
attachably and dafRaRRRbYhBRAYVA HieckrBBd hiRbYASEUBE IR es 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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When the on-off valve of plate 1031 is opened, the evacuati on nmechani sm
forcibly discharges air outward fromresin acconmodati on space 1032 t hrough

t he vacuum tube and the on-off valve. Wen the on-off valve is thereafter

cl osed, resin accommodation space 1032 is set to a prescribed degree of

vacuum Thus, nold 5release film 1012 covers plate 1031 and is fixed Then, the
vacuum tube may be detached from plate 1031 and the on-off val ve. In the
state where opening 1033 of plate 1031 is covered with nold release film 1012,
evacuation is performed on resin accommbdati on space 1032. Thus, resin

accommodat i on s{aaddqR2dihg theshdnisnpfonthd materigibeford @iblding) 198 férofetdigg prescri bed
degree 10of vacuum Consequentl| %d nold release film 1012 cones into cl ose
contact Wi tgﬁarg#laarmraﬂok%@tomamﬂ (%is pewideseibédmmodat i on space 1032, as shown

in Fig. 11. t scr b f,su n hol es may
be provided on &B@aéﬂgﬁﬁ] ! g‘ﬁdf? %ﬁm@folsois %ﬁbmhab(?b? Sﬁbkg

di schar gi nGt@kKabgy Qfd"&étdéﬁiﬂbpﬁ%bﬂled B@bé&?mozlsoﬁéls%%n%%’gst iy o tﬂ?@dys uction

hol es by the evacuation nechani sm (including 15the vacuum tube and 't he on-of f
val ve)5i s elf3b aychaies Aculmtmdiergediong porsipn dpenrevgiving38bsifatpl GiSemddB4d with be

closed with nold release film1 sorbin d release film1012 to
peri pher al SStRISPATL4. mtﬁmple/%ﬁ@\?lhaﬁ b?fsﬁéoz‘?etnl‘ilb@eﬁﬂ SHAPPFINNAES Bvacuat i on

onresin a tian ation

Ohr bugh t noTECTHRL 1 i Q8 o e Al it TERR Do BRE o LAY

20enpl oyed, 1020 aﬁﬂd%sé}ﬂ)rﬁ&ﬁmﬂg diolElch Bb@asm stk hifacheBly ah®dgtheablyl031. The step
of adsorbing nold release film 1012 to plate 1031 by perform ng evacuation

tthr ough t heprevided. orintvatiersl 003 carefeed hbstahtep®Of inmunted3xitnelgctinmicpant 1 ¢dous| y
executed unti,l inloader 13 advances int ace we nol d

cect b 100 PSR HdoaBie ane semr o2 fef Btee relL 8hpr 18512 can be
fixed to plate Jig;%%ngxfne%%%rpiognpaﬁ?dés*}ea 18%\5ﬁﬁﬁ%mmmst pRAMA arfgel n 1010
can be suppresse e suction es may conmmuni cate wt y cavity 1008,
and may notaiceuinteri (deviag met:}iranishf) 18 paeertiaglyuneviperddpitasal Mg mechhfissh. (As to
Structure of 1nloader) nl oader (feeding mechanismfor the materi al

bef ore nol dl%)ca&msl‘tmﬁfomé@n@ogmml rmtpéglprﬁefltﬁl?é i AdiocyiaderthP19688 i s now

descri bed. 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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Attachabl e/ det achabl e base
'is set on 2pposed naeach othef,casshowuim Figr]3.at t achabl e/ det achabl e base 1026

I nl oader 1013 includes a body 1025 and an attachabl e/ det achabl e base 1026
attachably and detachably provided on body 1025, as shown in Figs. 11 to 14.
Body 51025 includes a substrate receiving portion 1027 receiving substrate
1005 mounted with electronic part 1004. Attachabl e/ detachabl e base 1026

i ncludes a set portion 1028 on which plate 1031 is set, noving nechani sm 1017
vertically noving filmholding frame 1022 and a base portion 1029 on which
body 1025 is attachably and detachably provided. Inloader 1013 can feed
substrate 1005 nmounted with electronic part 1004 10and granular resin 1010 to
upper nold sect Théteafdd 2ot ftldaS\Elin NTI2Gs $6& Glolved ddWhward by movay nBghaiBmhani sm
1017 includes rod 1018 nmounted with stopper 1023 and an air cylinder (driving
mechani sn) 1401% toslose opgring Hi3viahglateo t03110n®, wiich gregulze e¢stmi®BMis 017 can insert

verti cal 1y niE9ked: efshp ol TherPPoBlutites LIREFuR e ik f6n 1028 o
at t achabl eéﬂ?e"xﬁl?e‘?@@ﬂe@cr%&?enlﬁ’ezﬁréerls gpgﬁ;egt e where resin accommodation space

1032 is directed downward. ©Myving nmechani sm 1017 can bring nold release film
1012 Bnt o cont agftemattdehibleteachable baee NI269emonetet g idl03dkr 1WE Retgsortiol ar resi n

med¥heri sm 1014

" 1010 is fed to cavity 1008, stopper 1023 stops filn}holdingzzofrane 1022, and

i s recei ved02& smavsteding thelowen surface of mlgadst 10151 8y shawmisFig

d 1015 d .i bed | W | i 01Q .S . f [
 $008, "t opRFIE055 51k MG Bt Aer oA ARG BT P KB LGP RS TP 1002, "

At t achabl efgd aehabl 30 8sair0R 42RO AL BhiAg Y613 Jte 193 naw descr i bed
026 includes set portion 1028 on which plate 1031

i ncl udes base portion 1029 defachably provide i.th body 102 n_anot her main
surfdde. In addilbfrsiore.d P%kﬁééﬁ%ﬁ&@?ééﬁ&BW@mﬁgsghE@Q@”W§%§g@§8ﬁp%§ée portion
1029 in a | j i t s , in Fig.
10, TSR SHAPLF & Bper 0T eheh ohy 351205 HELBaRe BORT ' Movi g
mechani sm 1£dage @n 1 ©1Ck @8EpoRANi MG tHSBheOfesinl adt@nhodationtbecenttizg hagr anul ar

resin 1010 is introduced, as shown in Fig. 11. Thus, nold release film 1012
covers pl ageanuRBesinnl0d0st at e where prescribed tensile force is applied.

(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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S5After attachabl e/ detachabl e base 1026 is nounted on inloader 1013, set
portion 1028 is nounted on the | ower surface of inloader 1013, as shown in
Fig. 12. Wen inloader 1013 is inserted into the space between upper nold
section 1002 and | ower 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.
10Therefore, inloader 1013 is noved downward. Thus, opening 1033 of plate 1031
i s adj acent to opening 1007 of |ower nold section 1003 in a state where nold
release film21012 is interposed At this tinme, resin acconmodati on space 1023
has granul drereoé siemol Oklled tAsachmtistry dissimilelyob Heeted igregulve edsani 65 Haoing Resi n

Mat eri al) 15Feedi ng mechanism 1041 shown in Fig. 9 is now described. Feeding
mechani sm $@wtant gage shiasia Fxgegleahdrspribeslatgr. a {araaular eesind 016 1oplets 1084 n
acconmodat | Qp 1032 of 1., Feedi mechani 1041 i.ncludes a
measuri ng/ %n(r%y P %g‘%@l%%én% r gllf%r%{ %i(ﬂés(‘rgr&é%hugi sﬁﬁe%g%sg} Qg%ed&gh%u?ﬁra% n %f{rjanul ar
resin 1010pRfdretdiin®porgion 04 N enifkzingihe thkiedess dnuldreesh 101 hani sm 1041
further 20iIncludes a plate receiving portion 1043. Attachabl e/ detachabl e base
1026 Aount sidraignt h pl ate 1031 is placed on plate receiving portion 1043.

" Measuring/introduycin rtion.104 asures prescribe mouynt_ of .granul ar
Yoarn 1030, andOHAPPO L CoUPIREoL HATALS HleRR LMD GARTAN Rl 1092 of
. plate 1031pphiyl e vibrating and noving the sane. Plate receiving portion 1043

vi brates attachabl e/ det achabl e base 1026. 25Thus, granular resin 1010 in resin

accommodat i on spasethé G ivivhivhdil-hblibdg framé 0022d formddiedesoribayr m t hi ckness. In
other words, prescribed anmount of granular resin 1010 js flattened in resin
laccomrmpdat i on spackowmBFip s, mald eelepssfilnnd0 }2ohayingruprascribed sige sPlaFedavi ng t he

ot hen? i s FAePr B B re iRy s A Gos DA A ERERant “shape
o o 1 H DT o o e L o e e operat i on
of pl ate ré02ibhaidjmobl release flGMID 10rwithopresazibed) ptessure. hi Tsehls-béldggdramiear resin
1010 by 5Vil 8?r.2a }sifgr?ﬁed. 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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(Met hod of Conpression Ml ding for Electronic Part with Granular Resin in
Plate) First, the step in which filmholding frane 1022 is forned is
described. As shown in Fig. 8, nold release film 1012 having a prescribed size
is placed on 10l ower frame portion 1021b. Then, upper frame portion 102la is
pl aced on nold release film 1012. Thereafter upper frame portion 1021a and

| ower franme portion 1021b hold nold release film 1012 with prescri bed
pressure. Thus, filmholding frame 1022 is formed. At this tinme, nold rel ease
film 1012 held by upper frame portion 1021a and | ower franme portion 1021b is

pul l'ed with preggrhibehef slite@eceMgborebeas4s apdlied vibmidf i@ plaryldlave Taugi ze for
conpl etely covering the molding surface of Iower nold section 1003 and

i ncl udi ng shedbickness ohgrenglemiesinflgi0 grsingcdmmpdatino 2paceNHBa iy wiitoamized.i | m 1012
o S0t e ol et BB 4B PN LA RS bt o0
portion ep o
feeding gr %Hﬁl” %%}5}, ommdatl on is
descri bed. {%Ecéﬁs‘ﬁb.ﬁ Hta?lr%@g(ﬁoia??égﬁggﬁéefﬁet ggﬁg‘% e base 1026 is

~detacled from i Mheadke sté@ih&yh16h1dpq]nlr@d€ﬁ$3mf phital @3 I iatrewkich grapolat resin 1043 whi | e
directing set portion 1028 upwar | ate 1031 is_nmpunted on set portion

1028 in a slpéQé1031‘3%4%5‘1)5@@1"‘?{6‘11‘@93‘191@T@Fﬁétﬂfédo%t&&eéﬁlbﬁmen necessary

anount of granu f oduced into
resin acco?rm)da othEhggd %%%ﬁé 8§%?§?5?%%Whﬁ'¥‘#@§s%§‘ﬁ %%ﬁ irr.%t r oduci ng
portion 104grodhbetbis c@be’xté@wilt%;lold ﬁe%aw, filin 90 BENREI@by FiRSholdk@ Frhnes1020MR et ed.

At this tinme, plate receiving portion 1043 applies vibration to pi ate 1031.
Thus, the tshowkimdSg 16 (ﬁta;}nsitlme steppen 1003 Mauntedewi fiimawidingrbdmti1622 space 1032

is unlformzed Thu granul ar resin 0is for sheet  sh At this
tinme,1% he I‘%SFﬁéd H‘Eﬁrg’érf é%&?ﬁr@g lebég%f“f’ﬁ{ngﬁﬁec %%IIQ% ?rte]@f dqd?)ggare not

wel ded to SM)N her. 5Then, the step in which opening 1033 of plate 1031 into
whi ch granular’resin 1010 is introduced is covered with mold rel ease film 1012

is described. 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, the upper surface of plate 1031 into which granular resin 1010 is
introduced is covered with nold release film 1012 held by filmhol ding franme
1022, as shown in Fig. 10. At this tine, stopper 1023 nmounted on fil m hol di ng
frame 1022 is 10inserted into the forward end of rod 1018 of novi ng nmechani sm
1017 of inloader 1013 (1025). Then, air cylinder 1019 of noving
mechani sm 1017 noves downward. Thus, nold release film 1012 noves up to
openi ng 1033 of plate 1031 fed with granular resin 1010 Consequent |y, opening

1033 is cl d it se.fi.lm ate.l i s, cnvered
with mid f(i'l%eqingga !r)ﬂa 'f(%? 3 atg\PﬁYl %%k/fsh {;’ ‘?‘Féﬁsubggf%%“ds pace in

pl ate 1031fenMaaRg ﬂ%{emogplhgld r%ltgéiﬁlg]dffellé&él.ﬁl%?_ Thus, resin accommopdati on
space 1032 is set to a prescri degree of vacuum Consequently, nol d rel ease
film 1012 is adEmtbarthchzblqz&dielaoéaabl@Base 1ExZécshaan1F1goH mdswndngmm}lusi rel ease

film 1012 to peripheral porti n 1034 20t hr t|on hol e peri pher al
portion 10929%5 S\Bjécsef plgteridd 1 SPYRIFY W 393 %ﬁ? Bl goenens %Ihté@

evacu ti ony Iw%télrgépﬂ ﬁlxﬁfe/d%%%%bl{e%ﬁse tI'hgﬁ'Ct{ %&ﬂaﬁggﬁ@ nol d release film

1012 o per hr-oug he su o peri pher al

portion 10%acﬂ&ble/@@ca&ﬁbfleaﬁBE‘Fb%T@ﬁhBuntéHbﬂ%ﬂ?'lQlﬁﬁtaaé%ﬂélmlﬁréﬁl&t@ 10926 is
detached fromplate receiving portion 25 1043. At this tine,

. att achabl erevetsed habius, inkoader11028 shaved indEg. 13 isfermeddi g tliis time, gmmﬂaland pl ate

1031 into whjic rescri bed anpbunt of ranular siin 1010. i ed and
Sob oot og T DBt Fsn BoewiaTioR Shrcs 1035 Whgratbeningd 030 i A0RE o o

{at tachabl egagtaGh ail8e BRS $0 A %hd SatfRYBRE T thifdPH¥hickness.

10 The step in which the granular resin is fed into the cavity is now described with

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

mold section 1002 and lower mold section 1003, Then, inloader 1013 moves upward.
Thus; substrate 1005 is set on substrate set portion 1006 of upper mold section 1002 in

15 the state where electronic part 1004 is directed downward. Then, inloader 1013 moves
downward. Thus, the lower surface of inloader 1013 comes into contact with the
molding surface of lower mold section 1003. Further, opening 1033 of plate 1031,
opening 1007 of cavity 1008 and mold release film 1012 are positioned in substantially
identical planes.

( 20 Then, stopper 1023 is detached from the forward end of rod 1018 of inloader
1013 and mounted on the forward end of rod 1015 in moving mechanism 1014 in the
state stopping film-holding frame 1022, as shown in Fig. 14. In other words, stopper
1023 is transferred from rod 1018 to rod 1015.

Further, moving mechanism 1014 moves downward. Thus, mold release film
25 1012 covers the molding surface of lower mold section 1003 in the state where the
prescribed tensile force is applied.  Thereafter air is forcibly discharged from cavity
1008. Thus, mold release film 1012 comes into close contact with the surface of cavity

1008. At this time, the evacuation with the vacuum pump provided on plate 1031 is so
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1025 of inloader 1013 in the state having plate 1031 fed with granular resin
1010 and fil mholding frame 1022 holding the nold release film First,

att achabl e/ det achabl e base 1 026 shown in Fig. 11 is reversed. At this tineg,
the surface of plate 1031 covered with nold release film 1012 is positioned on
t he 5l ower side of attachabl e/detachabl e base 1026. Then, base portion 1029 of
att achabl e/ det achabl e base 1026 is nounted on body 1025 in a state where plate
103 1 is reversed. Thus, inloader 1013 shown in Fig. 12 is fornmed. At this
time, granular resin 1010 is present in resin accomobdati on space 1032 whose
openi ng 103Boppedchay sesth avicoinmadhttbnr spheeasis 2f dflphatd 00 ¢Hangdsefrah diecvabamnng t he

uni form thickness. 10The step in which the granular resinis fed into the
cavity is nodtedRaeAmesPheRicCPRESPEE Stathce to Figs. 13 and 14. As shown in

Fig. 13, inload 013 i:s. fi. i i , I d
ceation’ 1002 and 8udAniE s 11 BREEE 008 BonT BRG BeCSE RN G sar o
Thus, subst 1@bean #20%até WheRithOirad 61 ¢23it¢ 1964 isROWEMe@ WithARid éleateFih nol d

section 1002 in 15the state where electronic part 1004 is directed downward,
Then, 9% nl oati¥2, a0shawnow Exg. déwniaeanular Bisans] 0 10 Halslupwie thabotfcae eurddce ioficpatgter 1013

i nt tact with th | di f f I d ti 1003.
Fur ther | opCRPrPoe0S4 BPIGGFSEE A0 12 g AR fige DOUTE e EHGTR JLeB9E and ol d
rel fil 0; j L ' ' ' j O0Then,
Copper 10258 RSl R TR It R TR P Lo T A R AR 1075 ane

mount ed on dpper iotde@etoreIED2aind l@der AL sedliona QDR GsKReWAN Big) 1014 in the state
stopping filmholding frame 1022, as shown in Fig, 14. In other words, stopper

1023 i s transf er¥emnilas msimold 10 0arsainiag i tesmaEsommadativarspacol3agnysebhani sm 1014
noves. downwar d. Th ld release film 2510 overs the nmolding surface of
over Mol o Catirpd e sdTh may B RS ERrel M Ftens R8T b UEE Fe force 1 s
appl i ed. Thekeafb@®5paRk Is formddBebWinthéhtdiag 88 fhct bPRwWeRMIolY seblOB1 00 4R, ol d
rel ease film 1012 cones into close contact - with the surface of cavity 1008. At
this tine, thedovearsorfadel afiplate 108 It hd'hussubstapialtp alh granutie cesonl (IOl 14@31 i s so

stopped that resin accommodati on space 1032 of plate 1031 changes fromthe
vacuum st at €ty 1998 §9%§§mé¢q°&1rm§%mcetlai?e. th ths Case, infoader 1033 may

have a mechanism applying vibration to plate 1031.

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

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

Then, the unloader unloads the molded substrate, i.e., substrate 1005 and resin compact

25 1011 from apparatus 1001.

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

section 1003 and plate 1031, whereby granular resin 1010 does not scatter to adhere to
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Thus, granular resin 1010 falls into cavity 1008 fromresin acconmodati on
space 1032 in the state where the surface of cavity 1008 is covered with nold
rel ease film>51012, as shown in Fig. 14. Ganular resin 1010 falls up to the
bottom surface of cavity 1008 along with nold release film 1012, in the state
havi ng 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 remaining in
resin accommodati on space 1032 nust be 10renoved, plate 1031 may be

hori zont al Irggions stérttharadebiyt avédniraddation BpacesittaL andvbarie 1@0Br eThdrefoes] space i s
formed between the nol ding surface of |ower nold section 1003 and the | ower
surface of grmMas resysi010ThpEevesehEomTeMaInIng ¢ the crodding airface of lowent®ld al |'s into

[ 1008_f [ ' . hi i-nl oad 1032
a1 008 L SRR L0, 8 IR A e
section 10Gg, lvit?WesiH'%ﬂgﬁqmpﬂs Q—Egﬁiﬁétr @&n@e%ﬁﬂ)ve@_s shown in Fig. 16. At

this time, granular resin 1010 nelts eating ih cavity 1008 covered with
nol d riel ease filAcchOib®y tofhe efefomentiorddemethod) grapdart redif 081 visfed edcagity subst r at e

"1005 is dipped in the nolten resin. Thereafter pressing menber 1009 applies
prescri bed Wéé@&lﬁéh%?a@%@e’f?ﬁftsiﬁldr edhgreforecreyatilty 1nthg ameppg ighe gesin ne
.necessary ffgflt %ﬁ?g%c&%%@gl_mQ resin el apses, upper nold section 1002 and

| ower nol d sec are ened. Thus, resin conmpact 1011 corresponding to

the shape of cavidgsrdiflof thé afopsm@iohdt BathotlygrafQe- refih @010 Rifed @ity 1004 i s
sealed in resin conpact 1011. Thus, conpression nolding is conpleted. Then,

t he unl oadek008nh Hedtate havingothewoifarabibickaess, Thereforg @ramilartresin OB candber esi n
conpa 251011 from aratus. 1001.. . According to the aforenentioned
met hod, gr a?%é‘?‘ t{yr‘@ggﬁﬁi € tg‘%h‘?‘ﬁ‘r‘???@é?“ﬂ"%ccommdati on space 1032 to
cavity 1008 in tR&mﬁhﬁf&ﬂh@QEE%R%R%HEPnQMmHO ?#HQQQn§@?%h&ﬂhQOO3 and plate

1031, whereby granularresin 1 oes not statter to adhere to regions other
t han resin aaeomiEtiah holes Biasie addddinaiation apicey 03D08Whih graghilar essinghodul ar resin
1010 is prevented fromremaining on the nolding surface of | ower nold section
1003 or sub§mokier by bowingdn ¢ayitpil GO, tharelore, prend sapifurgcogtanediimgraagiatue.  Thus,

br 0duCt i vi g 01 of & e hafi ARARcnd B ofivats B BCHhe SR Sick B RYES

15 Consequently, the resin compact is prevented 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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5According to the aforenentioned nethod, granular resin 1010 is fed to cavity
1008 while the shape thereof is held Therefore, reliability in the anmount of
the resin fed to cavity 1008 can be i nproved. According to the

af orenmenti oned nethod, granular resin 1010 is fed to cavity 1008 in the state
havi ng the uniformthickness. Therefore, granular resin 1010 can be
10efficiently uniformly nolten in the thickness direction. According to
t he af orenmenti oned net hod, granular resin 1010 has the comruni cation holes in
resin accommodati on space 1032. \Wen granular resin 1010 is nolten by heating
in cavity I8Q8onicharekesr8ingdb thi@BLaniié %BMFﬁse‘é(a'}Jr&ieE'ﬁ% héchahidRAuloan . resin 1010
are naturally discharged outward through the conmuni cati on hol es.
15Consequertreheativhmechanism Hdipmdornisesthe theckness dfrovanall @sindilaaresof 101di s or t he
like. It is presuned that the | arge nunber of communi cation holes a

cl ear ances @éft%gﬁmﬂwerewarlabo w&ﬁﬁgrprwmgr%mﬂ%gesen SaPstare dgedae AR dual

granul ar resi; | d. Exanple 3 A net hod of conpression
nmol di ng foﬁ%gﬁlé%%tdr%aﬁﬁgqgggt according to Exanple 3 20of the present

inventgon i s NovAglgsani ik Btk 1 ﬁ;dm?feﬁe@tﬁlgt@e&lbﬁ_srdnm f@Rided NedtdgSt ruct ure of
-Mol d Assenbl y) First, basic elenents, gar_tl cularly nmenbers constituting
a nol d assepastign 1B andearteried Isunferet 1066 beastd by beatg poetmd®By Aeaseldi bed with

reference Lo, ARl 5.2 HCSEST, benrl0S 1 Roht SRS L0
porbers, s rARaEdsBteral e ol ickaine b3 ol el ond
( opening of frame 1056. Heated surface 1056 of heating portion 1053 heats granular
| 10 resin 1010 having a uniform thickness fed into frame 1054 on mold release film 1055
through mold release film 1055. Consequently, granular resin 1052 having a uniform
thickness is formed.
As described later, granular resin 1010 or 1052 and lid member 1057 are
provided at a prescribed interval. Therefore, lid member 1057 does not come into
15 contact with granular resin 1052,  Although not shown, preheating mechanism 1051
includes a mechanism for introducing granular resin 1010 into frame 1054 on mold
release film 1055.
(As to Granular Resin)

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

—

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

granular resin 1052 uniformly melts. Further, granular resin 1052 is such an aggregate
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As shown in Figs. 17 and 18, conpression nolding apparatus 1050 for an

el ectronic part according to this Exanple conprises a preheating nechani sm
1051. Preheating mechani sm 1051 uniforrnizes the thickness of overall granul ar
resin 1010 by heating granular resin 1010 w t hout pressing granular resin 1010
before feeding granular resin 1010 to a cavity 1008. 5As shown in Figs. 17 and
18, preheating nechani sm 1051 i ncludes a heating portion 1053 and a heat ed
surface 1056 heated by heating portion 1053. A nold release film 1055 on which
a frame 1056 is placed is provided on heated surface 1056. Preheating

mechani sm 1tbatlpaftsrof kter surfacds wfl esanalet ard wedddieto cbOIbdthet bpheaingn Theeforgpeni ng of
frame 1056. Heated surface 1056 of heatinq portion 1053 heats granular 10resin
1010 havi nganulan .egp AP hiseroneys  Prengyraranyiardgen 18521s shamslenzedteavies i | m 1055
t hr ough nol | e fi 5. 1 . Lo ving a

i form & i SEesEEn bRt o SRHIRATEE oty e tnBing SR Eed 18,5 o
1052 and | i gateRatehdifi@bty pressingl aiadedn Matdiapkemaed Bal poidefviabin of fiRr efore, 1id
menber 1057 does not come into 15contact with granular resin 1052. Al though
not shdwn, Weeheati ng nmechani sm 1051 incl udes a nechani smfor introducing

‘granul ar resin 1010 jnto. fr 1054 on.nol d.rel ease fi 1055. to G anul ar
Resin) Granul ar 8@?“?’ i%wogﬁY%@ewﬁmgm?me e%eﬁ]@n%fnpgjgﬁseﬁﬁ ckness by
a 20fl atteng i . j i b bzl Vi t r . egee" can
be- empi oyed oo Toe” eanptsidh R ppFatls o IEFik 2L B Rk oy Emp e T G

17 and 18, fiimaud5y, as sisown ihFid) 20s Bertheangrassibedsia Yidgregnt) 0962 intaydbest at e wher e

nold release film 1055 is interposed. Granular resin 1010 in frame 1054 is
heat ed pr el Priglimmarilyyheated up to gichz temperatuse thee thesgms|can be renqlisndyrighaaies. sane by
reheathng. At thi e, granul i,n. 251010 |,n 54 | rmed in the
e B A8 Lo R GRARAR bk R 00

mounted on a substrate 1005 can be compression-molded.

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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granular resin 1052 is fornmed. Thus, the thickness of granular resin 1052 is
so uniformthat the whole of granular resin 1052 uniformy nelts. Further,
granul ar resin 1052 is such an aggregate that parts of the surfaces of
granul es are welded to each other by heating. Therefore, granular resin 1052

i s spongy. Spongy granular resin 1052 is characterized by having comrunication
hol es therein, dissimlarly to a resin material nelting by heating, a resin
material solidified by pressing and a resin nmaterial kneaded with powdery
resin or the 5like. G anul ar resin 1052 having the uniformthickness may

be fed ont montilgtsurfatesiowti holdke&ttoni ID0Ganpieasat dhersheld rgle@pFRhansSisshown in
Fig. 21 in a state not enploying frame 1054, as shown in Fig. 20. Further,
granul ar r@&rposedggr egate) 1052 may be preliminarily heated up to such a

t t t hat, t he. can. | ten by, feheati 10and b
prol i mnari 1y nERTEa" fOCHn R P pIE S e Fer e DR o 004
mount ed on1@3siHahd %iaee @RIty B0y SABRARAS| MbIARILRE film 1055 cofi@Mntgr anul ar

resin 1010 is heated, the upper opening of frame 1054 may be covered with lid
menbeb 1057losd sontdei with alsemolgmarsutface afdswar hotGectsoruHiOBandithe duefatedf i n f r ane

" 1054 froma |ower |ayer. portion to an upper layer portion. 151 n place of
I }df men’oer1 C%’%%O% Ta&*\fsr{gnep&rw@ﬁfefﬁs@%%atgﬁspéorﬁﬁé/maﬁwgzw@ Oft}BWérrtogeBi n?h
_of frane ~ : : e haated by the
neat i ng. porProiscii 1updbfhdlon BEEDb? Sl ok AThehod B RS P, Yo' 1
frame 1054rdigsa'Ainf 000%ly heated fromthe | ower |ayer portion up to the upper

_layer portion thereof, simlarly to the case where |id nenber 1057 is
enpl oyed. 20( MeThen upper@aaip sension d A0Mmrdiionier Blokd sectipn ¢0Baare closedh Hews.ed

O B g 6 B L0 A bTEEP 55T.00 L R ot o
225, LPRRE | Slglob bl s eups o0y Tl B L1 2
1054 pl acedo@narsobenedalfiens eameinecasifdp for haindemingithé omitten rebdapisss. i Thas,t ed i nto
the 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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space between upper nold section 1002 and | ower nold section 1003. Thereafter

i nl oader 1059 noves downward. Thus, nold release film 1055 comes into contact
with the surface of cavity 1008. At the sanme tinme, frame 1054 is placed on the
mol di ng surface of |ower nold section 1003 in the state where nold rel ease
film 1055 is interposed. Then, air is forcibly discharged fromthe
nol di ng surface of |lower nold section 1003 and the space in cavity 1008 by
evacuation. MIld release film 1055 comes into 5 close contact with the
mol di ng surface of |ower nold section 1003 and the surface of cavity 1008. At
this time, agfoastantzhapeairpom oBnperatbiess employedhe Aso il thy casgrdfgowlaying theer nol d

ti 1003. t.he bott f f it 008 in th I d
7ol d 1ol ool PRI H00E PIRLERS AL LRSS BoRE PR BOS ANt (ol o sect | on
1003 are clogead attdihbtswh@k ;?é“sirf 1Rl AR held Q04 cOMEIH: SkhpR Rt RIS IehiHefardr@0S 1S

dipped in the resin material nmelting by heating in cavity 1008. "Thereafter
upper nol diseoploged hAG2 agtmded. ower nol d section 1003 are opened after a tine
necessary for hardening the nplten resin el apses. Thus, electronic ‘r])art 1004

is sed ed in a AB§AY BEmpit e theameplagic iesis arderiag may be kEployah i pcecybe y 1008 in

cariyy 100rkaCLah RG] B8y S e ALAEPTRA, SRR ENAK, ol Gey o o

nol ding for an-e roni c par , ose of the

.method of GedPHARSAON IFIwdeRE fesih ndferRl RSO bfeshiftell paRieR fieistiiButiopampl e 2
can be attained. Mol d rel ease fil m 1005 enpl oyed in Exanple 3 has a size

cor r espondiney tecempleyediiz plags ofi the graphldi reginsuattsae bf edchmxample] oh asldisionon 1003
havi g cal i agla SLIL ALY Lo 0E ] £ 2 B Rer, IELG eLpase {11 m 1055
oo i) ARk i ErA s o
const ant shegpsparéntly ckresmanaterdial having Seedipensphiehey ot/ rebig nedtptiadyedtainibigias resin
phosphorescent material and a fluorescent material may be employed. In each
aforementioned Example, liquid resin liquefied in an atmosphere of room temperature
and atmospheric pressure may be employed in place of the granular resin.
15 As prior art similar to the prior art described in the above section of background
art, a method of compression-molding an electronic part mounted on a substrate with a
resin material by employing a mold assembly of a compression molding apparatus for an
electronic part is carried out, as shown in Fig. 47,
In this method, a mold assembly loaded on a compression molding apparatus
20 2101 for an electronic part is employed. The mold assembly includes an upper mold
section 2102 and a lower mold section 2103. In this apparatus, granular resin 2106 is
fed into a cavity 2105 covered with a mold release film 2104. In this state, granular
resin 2106 is molten by heating. Thereafter upper mold section 2102 and lower mold
section 2103 are closed. Thus, an electronic part 2122 mounted on a substrate 2121 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 is formed. Consequently, the electronic part

is sealed with the resin compact.
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25material can al so be uniform zed by vibration. The thickness of the resin
material nmay be uniformzed with a squeegee or the |ike. Wen the resin
material held in the constant shape at roomtenperature is enpl oyed,
preheating may not be performed with preheating mechani sm 1051, dissimlarly
to the case where the resin material not held in a constant shape at room
tenperature is enployed. Also in the case of enploying the resin material held
in the constant shape at roomtenperature, effects simlar to the effects
attained when the resin material not held in a constant shape at room
tenperature i s Eophayefteding nizehaishal H08ds employed édr feedingpgranular dekier2opl asti c
resin material may be errBI oyed_in _}JI ace of the thernosetting resin. In each
Exanpl e, f Wt saAty 318p, assaowhtekisA’s digeding sneghanssmp 4B welydes adreushal or a
powder ed resj i i nr L rtiheleqssige distribution my be
enpl oyed izlglﬁ{ha{ggta%;a%ugé g?gn rg‘r"erecggllq ﬁﬁe%?'g??}%‘% th%feﬁ’ feac??di?%ﬁ%ﬁhg?lsrpn

addi tion, 2168 kd 6suns BRfRd 21 BFihat flamair Rbin QN 06 Falis RAY XaRBSE®5 fRsh B spaeeri al may
be enpl oyed as the 10resin naterital. As the resin material, any resin materi al
such @& a netiroughetods 214I9. hayi ng transparency, a resin material having
“semitransparency or a resin nmaterial contajning. ,a ph6ésphorescent_material and
a fluorescent mAYSPTINE thike %vm@f@mprmwéa@ﬁd%apwﬁﬁﬁ savangigddt e, 1 quid
~resin liquefi i : ¢ {.c pressure
may Do erpiay SaridE CE b PR A B0 L e B R 8 P o he
prior art cessddrittglatde. t Weheaoammilas eesdd Dr060dollRe kgthatiabotesrh sudfadgeifhod of
conpression-nol ding an el ectronic part nmounted on a substrate with a resin

frat eri al byadhplldyi hereforpanovdgs b adhered4o eoanptas seviohl AP0k aastly bipypairmat us f or
an electronic . part is carr, oyt, as shown in Fig. 47..1n this nethod, a nold
assen@C y | ?3&35‘ 5@“‘&%@%2&@&%%@8?" ch avé??p%@ﬁ‘fe&go gl pesiny %ﬁ)%n el ectronic
part is enplbawe Oyné'c_g!?d' h 8RB IYsukasd Hﬂ@a%itﬁ@l@'ﬁ?@@%dﬁ@?éfb SBRifeRA2102 and a

| ower nol d secti 103. In this apparatus, granular resin 2106 is fed into a
cavity 2105ilmQ@ie4 eavening theamotding soiceas’déowerl mold 58etionl 2108 land a phdto Jowgaranul ar
resin 2106 is _nolten by heating. Thereaffer upper nold section 2102 and | ower
mol d sect i G7Pl9 sgption 20T nQjLauered Hiid themold r@l?'@?eofﬁp’c Seansequently, fofgiged on a
substrate i i it resi i i ityw 2105.
Furt her, pr%%%éetrj @r‘fegg%’%%ﬁ?%é“ hoﬂfahﬁgﬁ%fs 8 ﬁq(?ljleléifl% ﬁ{ecrgé\)/lfi{ng Sﬁ%ébﬁ %fy a bottom
surfame mendeér mMdld éectibl 2303 and Qibkttate QIPRC TikRéfoRS Fifdidigh nattéldhsatae of
cavity 2105 is fornmed. Consequently, the electronic part is sealed with the
resin conpdewer 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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Further, a feeding mechanism 2108 is enployed for feeding granular resin 2106
into cavity 2105, as shown in Fig. 47. Feedi ng nmechanism 2108 includes a

t hrough- hol e 2109 and a shutter 2110 provided on the | ower side thereof.
Feedi ng mechani sm 2108 so opens shutter 2110 that granular resin 2106 falls
into cavity 2105 from a space 5in through-hol e 2109. According to the
conventional conpression nolding apparatus shown in Fig, 47, the distance

bet ween feedi ng nechani sm 2108 and the bottom surface of cavity 2105 is

consi derably |arge. Wen granular resin 2106 collides with the bottom surface

of cavity ZifdeeforeNficRha@efct RRUELRH tHARY ipaG RFAIEICE FrokParilid PhR refifit i tRL06 i s
easily biown up. 10Further, granular resin 2106 or the powder havi ng adhered

to granul arremmmaterlthOG scatters by colliding with the bottom surface of cavity

2105, to adhere Id rele se I|Im2104 coverin th‘ | di ng surface of
| ower nol d secti grenfined prpblemssq aisedn A6 o5 165 materidlover ed with

a resin et %J‘“eﬁ”y‘ SRR m)% i WMW%%@%?%@%@ELEILnSS‘iBs‘”

a resin resi e remains ing s Jirfade o

and subst r gfrenu?ik2dsin. Therefore, the foreign matter adhering to |ower nold
"section 2103 nust be renoved by cleaning. Further, the yield of products

| owers due to t Hehefipveatigmdiselpsedrin Eaampliend te g deprsibedbelowas besmrasepesedt | y, t he

product|V|t he duc Furt her ter 10 may not
Bperate dudhogeninaufERe Sronismhs conveptions) aeparalbti morBpb oy the
necessary {gfetdtcetd RldrbifenifBedfigl M2 LRMBIGRE! AT HhAGH ARERhAE.
Consequently, the productivity of t € products [owers. I'n"addition, part
2106a of grmodcvity eﬁpmdﬁaﬁ)ﬁbtmyd by nampression meldiey i phreitiser object aftke of

t hr ough- hol e 2109. Therefore, nul.ar, resin 210? cannot be fed to cavity 2105
with H gh a&esﬁpta@ventleah%f@om@wéﬂﬁlablhﬁyllatshq Fpguniof & resgspRienalded tcarfyunt ~ of

25gr anul ar tﬁlsdn%t}%ﬂgﬁje&eoqtﬁe Iy'%%zgt Q¥ i g%‘ge% ereél 24 B finto the cayi O}P” her, th

t hi ckness O granul ar resin In cavl ecorre nonuni rm FOI’

exanmpl e, grwith afiforesthitkAk00 Aeyrtie ofo}HcﬂBﬂthle r@emmeaﬁmshapemp:rovéh@ like. In
this case, granular resin 2106 cannot be uniformy heated in cavity 2105.

Ther ef ore, @nalbity aad delfabidity ofs2 wwsin sempadigompression-rmaged iatheaicadvithm anot her part
remains in the r§5| n r’rEterl al
xample

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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The aforenentioned problens also arise in a case where another resin materi al
such as powdery resin, powdered resin or liquid resin is enployed in place of
t he 5granul ar resin. The invention disclosed in Exanples 4 to 7

descri bed bel ow has been proposed in order to solve the problens of the
conventional apparatus and net hod described wth reference to the

af orenenti oned Fig. 47, and an object of this invention is to inprove
productivity of products obtained by conpression nolding. Another object of
the 10present invention is to provide reliability in the amount of a resin

mat eri al f &gparetus 208V compriss ainechansnherot shiver)theating ippep modksectiom@d} i on is to
feed the resinh materjal .in t he cavi. with a uniformthi ss. A further
obj ect of F?Ael%ﬁfﬁé § CH%{ZI(?Q“otﬁ aipgest‘:ngW@“Erﬁe GRS ZQﬁE%F@W ability of a
resin conp I QR I j hod of

conpr essi o%%ﬁ%?ﬁﬁ%?ﬁgﬁﬂglrgﬁg%ﬁ?gﬂggrﬁ%)é%égﬁﬁlégg%%n@%%f%@%f t he present
i nventi on asutioan06d pad Bimes meiideoy@2 (0ew el pres@ibed pesssidescri bed in detail with

reference to the drawings. (As to Structure of Conpression Ml ding Apparatus
for EPectronic PHpe)mpidssetion2003 ingludes asubsjratss sehpeitiop 2898 pBVIIEN di ng appar at us

2001 (hereinafter also. sinply referre .as_"“apparatus 2001"). for an

el ectroni cis'ﬁ)a#rf'l{%’l 2s°%gé%°é¥‘f e‘%&m%?%%rm ecfpealrg%ézog it aet[g? ggt.a{%‘ﬁ?rs e%ﬁt'roglc_pgn Appar at us
- 2001 conpr §6sistdiRctdB iewanaRITDINs RN thoRNsdcbP 20 indB8ek Sdait) eTERMEly OF
separately feeding a substrate 2006 nounted with an el ectronic part 2005 and
gr anul at ed agppweltddy direetddrop2iog 200P. t Héhenwitnassfanb bfcavap Rt Gisuengdoted 25f ur t her

conprises a nl oader, (not sh unl.oadi ng substrate 2006 omthe nold
assenbl y. O?agoﬁ%éu#medn%{%%%Tﬂpﬁeﬁm&afégaaweaﬁﬁém F’Po?aéf‘tﬁéé{q BAV3&603 whose

posi tigon I S 11 Xl afififartls 5012 0eRirki@ 9806 Weflor? GYtr 60 bHiORBOGEEE dipetiPPET MOI d

mold section 2003 in the state where electronic part 2005 is directed downward.
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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Appar atus 2001 conprises a nmechani sm (not shown) heating upper nold section
2003 and | ower nold section 2004 to a prescribed tenperature. Apparatus 2001
further conprises a nold clanpi ng nechani sm (not shown) capabl e of closing
upper nold section 2003 and | ower nold section 2004 with prescribed pressure.
5Upper nold section 2003 includes a substrate set portion 2008 on which
substrate 2006 nounted with electronic part 2005 is set in a state where

el ectronic part 2005 is directed downward. Lower nold section 2004 includes a
cavity 2010 having an upwardly directed opening 2009. The bottom surface of
cavity 2010 is qemsé Feadirgdviedhadisidt t om surface nmenber 2011 pressing granul ar
resin 2007 in cavity 2010 upward. 10l n apparatus 2001, substrate 2006 is set
on substrate setApsFatisol)02deghesicomppeas Engﬁtﬂnsmcha@ﬁnﬂm feedinghgragulat e wher e

it cavi £y eaD 28 0P et et T 2084954 Bamel BRem Bt HRBRd scct i on

2003 and | y 2Rl g section 2004 are closed with the prescribed pressure.
Thus, electronic part 2005 is dipped in the resin material nelting 15in cavity
2010. 5 The Feeliihg metkesmism 202 Idastideg a20ddingsngrheisad0Dy, dndihtreducton f ace

‘menber 2011. Thus, the prescribed pressure is applied to the nolten resin in
cavity 2010meshapisi@P23 and aueehapismdaet sheovm flateneg FappnigsingoPhey shape of
.cavity 2010-£5  rmed in cavity 2010. Electronic part 2005 is sealed in resin
conpact 2010. . t hough not shown, | ower nold section 2004 includes a

prescri bed nunbeyioRingStéchhsin R0bE ol @e€esHd 11 m%&mwi th@bipioFh cavity
2010 and a vacuum tube respectively. The vacuumtube is an exanple of a vacuum

pat h. Lowercanity 20 Sewt 4 mold2@R4sef filmt 2048, anshowes Fagsv2ictoudh. pdnisodustion bl y
gl 0 B Y, 200, QUL ol L0, sl o el T vacuu
oo, LSRR o Se STl oA ] o0 15 SABRE R 201
adsor bed t ogramMartrgsi? 0007 byCabieahl @ibidtss, gramdlesesid Q047 inSretdss Q01 4By vibtadingavi ty
2010. At this tine, granular resin 2007 is flattened in recess 2014. (As to
Feedi ng Mechéifi28#4, as shown in Fig. 27, Thus, granular resin 2007 is flattened in recess 2014.
Prescribed amount of granular resin 2007 in recess 2014 enters a state having a uniform
15 thickness.
(As to Molding Mechanism)
Molding mechanism 2022 forms recessed film 2015 having recess 2014
corresponding to the shape of cavity 2010 on mold release film 2013.  As shown in
Figs. 23 t0.25, molding mechanism 2022 includes die 2024 on which mold release film
20 2013 is set and a punch 2025 molding mold release film 2013 by pressing. Die 2024 is
set on a base of feeding mechanism 2021.  Die 2024 includes a recess 2026 for molding
mold release film 2013. Die 2024 forms a molding surface 2027.
In molding mechanism 2022, punch 2025 presses mold release film 2013 into
recess 2026 as shown in Fig. 24, in a state where mold release film 2013 is set on
25 molding surface 2027 as shown in Fig. 23. Thus, recess 2014 corresponding to recess
2026 of die 2024 1s 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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Apparatus 2001 further conprises a feeding mechani sm 2021 feedi ng granul ar
resin 2007 to recess 2014 of recessed film 2015 outside the nold assenbly, as
shown in Figs. 23 to 28. 5Feedi ng nechani sm 2021 i ncl udes a nol di ng mechani sm
2022, an introduction nmechani sm 2023 and a nmechani sm (not shown) fl attening
granul ar resin 2007 by vibration. Mol di ng mechani sm 2022 nol ds recess
2014 corresponding to the shape of cavity 2010 on a nold release film 2013, as
shown in Figs 23 to 25. Introduction 10 nechani sm 2023 neasures granul ar
resin 2007 and thereafter feeds prescribed anount of granular resin 2007 to

recess 2014, as sd@wbrited 1tk recdfied fitke 208S Ranbyfahdht RELNOODIARRE esin 2007
by vibration vibrates granular resin 2007 in recess 2014 by vibrating a die

2024, as shotercavity BOLY. 2%.thifhios, grgnelatuteain 2003 ihas 2 0@tans sapairt tiadidttemedr ecess
2014. Prescri beg‘{armu t. of ranrwscar resin 200({$Qi n. r%gess 2014 . enters a state
havi ng a urit#®er nRessht Ldrretelds andcontyagfs dye Q) 249BHLoR DY fyacuation ingavEy ng

hani 4 . 4ing t
e R R e R S L P T
to.25,5nol di ng neghvaigh 36t 2032, kdtabu teles bramafiddtimpnwithabrnalipded eftease film 20

"2013 is set_and a punch 2025 nolding nold release film 2013 by pressing. D e
2024 is setfrom tke wialbee of reeesedPHpandaeoldimgsarizer2027 phgugip the innesipaden of r ecess

2026 f .di I I f 13. Di 024 forr | di. f

T e N A R T R e S AT

i nto recess,ReM tﬁésr%ﬁbé’}fﬂe&égs b0 55 to%thextdingl sPARLEONBRTHR sUBdh KdtéLasgolfii | m 2013
is set on 25 nolding surface 2027 as shown in Fig. 23. Thus, recess 2014

cor r espondi mreipasefiimea0a 3 3s RORAEd mto rhicess@DAKn D81 lmvingdreanss 201 Mdcaredsparsting ol m 2013,
n ot her words, press noldi n% of nold release film 2013

as shown in Fig. 25. 1 i
is ext@ut edthRég“’é@@fE‘iﬁﬁﬁ 3028 dye &g dunchiop OF Hahenaseation eeeharsM2010, as shown in
Fig. 25. (Sm (f%?&&{cggrgl\,{eg%ﬂs%r ecessed film 2015 fed with granul ar

ed in y

resin 2007 is inser 0 cavi 10. At this tinme, granular resin 2007 has

a constant shapefdedinghfechhéh 20ELinslhaéCintrReERivs mkRshidx bETIdSeanbngoNt ract s due
to adsorption by evacuation in cavity 2010, and hence the sanme is desirably

slightly sngiamder nesind00handsfeeding pfeseried tagnonotl of, gramilar resim ROGoo rebesed01l4uct i on
hol es communi cat i EIZFWI ég eéﬁtﬂgr nal ﬁ%’zilce Qﬁ end fromthe.surface. of recess 2026
and nol di ng?SPPALEFE0% (HreBRgIERMTRALT! PaY hivsih BeasHiee BESRISTHIGT ng
mechagps sm 2&%%5%@%%@%&1&? Qi J0R6 DI SFRERPB1 PbY gidh8shJibaE Mghal I from the
space 1 n recess’ 2026 to an external space through the suction holes. Mld
rel ease filecé@ddfilns2d1dr med i nto recessed fil m 2015 having recess 2014
corresponding to ) i i o
(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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10t he shape of recess 2026 due to the function of this evacuati on nechani sm
(As to Introduction Mechani sn Feedi ng nmechani sm 2021 i ncl udes

i ntroducti on mechani sm 2023 neasuring granular resin 2007 and feedi ng

prescri bed amount of granular resin 2007 to recess 2014, as shown in Fig. 26.
Feedi ng nmechani sm 2021 may have a measuring nmechani sm (not 15shown) neasuring
granul ar resin 2007 fed to recess 2014 of die 2024 along with recessed film
2015. (As to Mechanism Flattening G anul ar Resin by Vibration) Al t hough
not shown, apparatus 2001 conprises a nmechani smhorizontally or vertically

i brating the.b f feed hani sm 2021, As sh in Fig. 27, thi
Somechant sTORBRERY « AEoHel a0 T FEng Bs 3 sasadiin eiire hesodip&RtS, or anul ar
resin 2007 tyé Bavaty e SIiCadee2602ahieNRd Hoby 269 e§5thé Pt &f 2 NRGRIS G §1 1 m 2015.

Consequent |y, preéscribed amount of granular resin 2007 having a uniform
t hi ckness imedhemisre ¢natrshoen)fos ad0ibing mold release films2GAdona lowerFugfac®B)32qpfanul ar

resin 2007 y be so pressed by a_presser/flatiener 252028 that granular resin

2007 in reclgogg 293&418#20% _ a%n ﬂﬁeretsfffpfrﬁf?ﬁﬁ%ﬁek%léslsfx soghpddade®e may be

enpl oy§d asg B, g 32fol§%5§g@g 9£h§%|iﬁ“i?i%%%' n 2007. (As to Inloader) Apparatus
er ’Pee i

- 2001 conprises inloa _ i'ng granul ar resin 2007 to the nold
assenbly. | nl oadete B&Baniki f6it 4d6SingSnold réle£8 &Mth 201§ BRAIdBYa bllgioh @slen Materi al

o extending from lower surface 2032 of body 2031 to pass through the inner portion
thereof, a vacuum pump forcibly discharging air through the suction hole and a vacuum
tube or the like making the suction hole and the vacuum pump communicate with each

10 other, although not shown. These are evacuation mechanisms. The evacuation
mechanisms forcibly discharge air from a space around lower surface 2032 of body 2031
to another space through the suction hole and the vacuum tube.  Thus, recessed film
2015 is adsorbed to lower surface 2032 of body 2031.

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

15 2007 by vibrating body 2031. Therefore, this mechanism can vibrate granular resin
2007 in recess 2014 by vibrating body 2031.  According to this, granular resin 2007 in
recess 2014 1s 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, moild release film
2013 15 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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the cavity. Inloader 2002 includes a body 203 1 in the formof a flat plate
and a nechani 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 5surface 2032 of body 2031, as shown in Fig. 30. The
mechani sm for adsorbing nold release film 2013 includes 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 |like nmaking the suction hole and the vacuum punp
comuni cat e W t hingdatle of fletdperatioa it Whishy hhafilin 15 lnmMed Witle meldingemeshanigat i on

mechani sns. _The evacuation nechani sps forcibly discharge air froma space

around | owe?022as shewn 1. FrtogddipeSdrs mayobeaneidpd poly pahedie R9%AugFurther. suct i on

hol d th , fil4R,2015 d o |
s(tjrfe agg 203 C%Sg %Eg%&g%g%d-%u&%ﬁ%%ﬁﬁggfg%cﬁésv\# %%aayt’le;a’%'les@l%ﬁ%ﬁ gcékélg aomn,g::hani sm
flattening mm@g%mm&h%é@%@% redesy 2OZEHI 1he cReehal R34 thrdlpdr £§etign thi s

mechani sm can vibrate granular resin 2007 in recess 2014 by vibrating body
2031. Accorbilaegxtemdinghinghe gnemporaen ofali¢ 3020M7he stateoglese ml#ldase filmaGléned.

Consequent |y, granular resi 07 .having the uniformthickness is forned in

recesgu2007‘¥ S?tgoqrﬁgldtnﬁiSl:‘%i‘ﬁlggé)%gpzéﬁei\ééﬁg_r res:JnI 2007 belcorrps nolnuni form wlhen

recessed {11 m 205,00 WihGbnShRslidh 26281 A0RE ol 36607 indebagsported by
the a e ate no r

i nl oader 2002, or enenti one chani sm may 50 VI br elease film

2013 that ge@Auhashomadh Rig2007 Therf thatrheuhedism fésildtenipithogranilaresidi ng Resin
Mat eri al ) . First, the step in which nolding mechani sm 2022 provi ded on
the base of prowidad Ap aprasatm 2 4Hh vbrates thy base oé fesding anechanympddd , die 224 @pd bed, as

Shoun 0 S en oy, LASIrin F el SRk Beag LA 013 1 set
oo o AR AR5k Bt oY, Bt cl 00 ond puncn,
rel ease fil Th&&bs:, gemukhowsm 1007 Bagthedhiform 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 film 2015.
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In place of the operation in which the filmis nolded with nolding nmechani sm
2022 as shown in Fig. 23 to 25, the filmmy be nolded only with die 2024.
Further, recess 2014 corresponding to the shape of recess 2026 may be forned
by forcibly discharging air fromthe space in recess 2026 to the external
space through a suction 5hole extending in the inner portion of die 2024 in
the state where nold release film 2013 is set on nolding surface 2027 of die
2024. Then, introduction nechani sm 2023 introduces granul ar resin 2007
into recess 2014, as shown in Fig. 26. Then, the nmechanismfor flattening the
granul ar r eHiereafteoinicdder 2002 appas apwad 28showintin Fige33t h€higsie wép dfeedi ng
mechani sm 2021, die 2024 and 10recessed fil m 2015, as shown in Fig. 27. Thus,
vibration iSOVe Gasiy 01 Qansrihe moldingssurfape oflomer moldsestion2004 wih secgersft | v,
granul ar resj 7 I | attened in recess 2014. Therefore, granular resin
2007 has tﬁghﬁ%ﬁ?g?ﬁ¥ %#%ﬂ<ness in recess 2014. Recessed film 2015 i ncl uding
recess 2014 fed g&@cgm@mgﬁ@ﬁhmﬂ&hg)2007 havi ng the uni form thi ckness may
hereinafter be also referred to as a flattened resin receiving film 2016.
15(As G0 TranspoFhestépon vafichraentionivtpagrd (1S )mounted onmvdstsate g0Phiswhi ch i nl oader

2002 feeds flattened resjn.receiving fi|lm 2016 the | d..assenbly is now
Gosori bod commersrmdiied Hich Bpesty Mdisrial I EVitya0 @6 Rw iR HitBa v58. 1 nl cador

2024 15 aceerBeRt TGN | Uiy BERSD 807 iAol Ep ISP REAGR B2 Trhen.
i nl oader 20@2:s500B5 Ufhedattet Wippehmokl @t BonbP@I3candacwssmbldf debtion2Dd drs fi xed to

(I ower surface 2032 of inloader 2002, as shown in Fig. 30. Then, inloader 2002
to which fldesedmsshewsimFigedbi vivg dectransopest 200 Srmeuded en substiate@PP@ to cavity

2010, 1§ S st b e DR BRI b R L0 e
nol d secti 0t R 3H3 ndMdl sdclVEROOP| AriRRGePPoteAR durfadd YSembeR hOBOSS the @ty S
posi ti oned above cavity 2010 of |lower nold section 2004. Then, recess 2014 of
recessed fiprass2Oths maltehiresirein cavityo2@Avi (fhugohe preagibet pvessura iFapplied th¥hen,
' nl oader Zor(r)lglténerregpn rlhaéégzﬁy t28 ?O_adggér%ttilrr?g nggessrag? feo? igr eIxiinJg r{%ezr(r)lg'l?én 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

.43 -



Thereafter inloader 2002 noves upward, as shown in Fig. 33. Thus, the step of
covering cavity 2010 and the nolding surface of |ower nold section 2004 with
recessed film 2015 term nates. (As to Conpression Ml ding) 5The 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.
Granular 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

10di pped i BxihsieTelbhder Q00286 hondstiasid ablehse AIAVIONY oAQlifich grahkigr rekiabeoMher e
substrate 2006 is set on upper nold section 2003. Thereafter bottom surface
menber 201 pigced Frecavity 2010 gp@sthesoalm shsive eavityed 1A that granplaryest03@®)7 iThus, the
prescri bed_.pressu .S applied to..the Lten resin in cavi 2010. After a
time neces&&r C?‘S{ye‘)f#éﬁde%gﬁcﬁgpﬁéomql%ﬁgg QEFW@F%%?I u‘ﬁ;fé?am%ffﬂf%%u on 2003
and | ower P’Qf‘lgcc%?tﬁﬁg ANhB Al 1RPFHR scaffeHiy oﬂ%@hﬁ%{eﬂﬁ'%o‘pﬁf the3R@S mount ed
on substrate 2006 is sealed in resin conpact™ 2012 corresponding to the shape
of ca%ity 20ked whésgraoulkureshi2007 Eblfidsstvyitthcaity @0hQ istrant chesedmadissooilanly toonpr essi on

“nolding for an electronic part according to this Exanple, granul ar resin 2007
is fed to HgRoRYenigna methqdropping grappigr Esin 2097 dpto pavity $Qi0e o Jdus,i fPrRigR013.

Ther et or . RBWLALRRED 0P AL A0S Ohod STRU OGS APSRARLgpfccd 13 <

resin materra ( tly, relra e arount of _
granul ar r @tﬂisﬁat@.o0_@oﬁ@duérﬁly?ﬁd/blEA&ﬁrgé)dﬂ)foké%rhinﬁﬂer is necessaF ah@ edduchsraoful ar resin
2007 having the uniformthickness can be fed to cavity 2010. Therefore,
granul ar r &wiyel@0Hfroduets besulting frormfoyel e aated /Adidring o ithe substraty isg0¢@nted25
Consequent |y, the resin materi.al in cavity 2010.is prevented fromformtion of
" sepdhaeki OB RO RPIPIT AP SRS YiNE RAT0h (g PERC BTG 1y of
resin conpact 2@ddnd i A¥ehantsth dubF oS PLARL: Hay SRBRSAEH GHla BBiEfhal OF AN
el ectronic part according to this
mechanism for feeding 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 is not

repeated.
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Exanmpl e, inloader 2002 so noves nold release film 2013 on which granular resin
2007 is placed to cavity 2010 fromthe position above cavity 2010 that
granul ar resin 2007 i's fed to cavity 2010. According to the nethod of
conpression nolding for an electronic part according to this Exanple,
therefore, scattering of granular resin 2007 or the |i ke 5caused when granul ar
resin 2007 collides with cavity 2010 is not caused, dissimlarly to the
conventional nethod dropping granular resin 2007 into cavity 2010. Thus,
foreign matter is prevented fromremaining on the |ower nold section or the
surface of the wtsgowanreflgwﬁs@dl}énm apparasusc2 & romprieés 4 lomer groldsectien i s

, ducti f.t el d of | ti f f i t
adneri ng. t 00he SRS P scstiondPad bt Ee ey BRREy of b BETR BUTRE P Ao rosin
compact 2013 6QNShiieh B BBl S B50HUB 1| TRIEUES2014 of  reBUIDEr . 1O

mechani sm such as a utter y be provided on a conventional nechani smfor

f eedi ng gr dilml2at5 tsefitied iROQAyityXHI0ebReoess 20T £1vfed o/ith prafulad Resim@@Veni ence t hat
the shutter does not operate due to adhesion of the granular resin is

prever®t ed. Graeferresie 209his flgiterpde and hasyp usiform shighnseu c tRecesspd Bn 2@y i6ved. 151 n
addi tion, granular resi 7_1n.cavi 010 has the uniformthickness.

Ther ef or e,%hs_gg? @B%Wétygofé)g%a?H‘éoaﬁ&%%zgurface up to the upper surface of
-granul ar resin 3p84deat0a2 HRiuldes MbSBERA4 KBS a tf bralou49RnMeligs are present
bet ween the granul es constituting granular resin 2007, whereby air and

nmoi st ur e comngtien20¥5 capgblanfitlasing dybugt2DOIE 2842 aull prekentipe desw froer atténingugh t he

comuni cation hol es,. 20Therefore, formatjon _of voids in a fat conpact is
prevent ed. /BScRapndn Bigs. 35 and,&%&&ﬁl?ﬂgsrfz%‘gdﬁﬁggg%?ﬁ ‘I‘é]i'}?‘fﬂe\a%‘ﬁ'an el ectronic

Gescribed wihepae SRRl Jofif 0PN aREAA A%a RIF, RSy IRRAlipBiRonl )

descri bed ere assenbly o conpressi on

nol di ng appewet susfaéed20430 Pagchfcligh hefiaihdr pdPERYNbIdN 2644 lthgdphaitsl sBSwaNd t he
nol d assenblﬁ according to Exanple 4 shown in Fig. 33 etc. are basically

i denti cal iAilattangd resirereceivipg ditm 80 Hetrecepprsrfding}0d 5) il plosq emmadt wath caviteach ot her

R LR LT L L

| ower nol dcﬁﬁyi@@. 2004. Lower nold section 2004 has a cavity 2010. The bottom
surface of cavity 2010 is constituted of a bottom surface nenber 2011. A
recesk 2014 of dnloeds 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 S, 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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film2015 is fitted into cavity 2010. Recess 2014 is fed with granular resin
2007. 5Ganul ar resin 2007 is flattened, and has a uniformthickness, Recessed
film2015 is inserted into cavity 2010 by an inl oader 2042. | nl oader
2042 includes a body 2044 having a through-hole 2043 and a |id nmenber 2045
capabl e of closing through-hole 2043 and preventing resin fromscattering. As
shown in Figs. 35 and 36, |id nenber 2045 is fitted into through-hole 2043.
10Simlarly to Exanple 4, body 2044 of inloader 2042 has a suction hole
extending froma | ower surface 2047 to pass through the inner portion of body
2044, alth QM@? f } | 9} i &0k ssed film
2015) is iﬁﬂgﬁgggkﬁggtac 0§?¥%q%%§??§h%%%%?(gﬁﬁggig?gofﬁk%gvityzggqgﬁis sucked
t hr ough t heindixampterd. hol e conmuni cating with cavity 2010. 15Inl oader 2042
including lid nenber 2045 accordan to this Exanple is desirably enployed when
t he bottom surf abétathe Ohers; piices omily tedhasecisiemst Py the appajamsoicgeidinggo

collectively. co essi on:.nol | urali of el.ectronic.parts in.single cavity
2010, Vien EROIGA b5 aney Sl wHEBY bR bt ok R g0 FRAPIE Y o
intervgl S &ﬁoﬂﬁﬁé@ﬂhﬁ@ﬁhﬁﬁ@@mhﬂ%ﬂ@p&%ﬁk&%ﬂﬂ@ﬂﬂlh&éﬁﬁld menber 2045 and the
‘upper surface of = 20 flattened granular resin 2007, as shown in Fig. 36. In

ot her words, | owExansule 6ace 2047 of |id nenber 2045 and the upper surface of

granul ar resin 2007 are ,notém'ﬁ. contact with each other. Therefore, granular
‘resin 2007 is pre&FeRPEISPR BINlURHEPRRES 19T PR RlsFtratis pat andpmethed acPerdignber

2045. Accorg] : i oed resd L,h recess
2014 25may {s%ca (r?e éa%% @%ﬁ@%sgg%g vf)lf)h\/\}]t?r(eql é%gre 1“% %gégSZ%’g%mo?g'bo@;ﬁ Cg%g%g%\lﬂgn i nl oader
2002 adsor bef tht abmpresstbor @6idihgl e &rattisier 4r &leot2Ribpatchomai in Fidso3 1 bel sppar at us of
Exanpl e 5, however, granular resin 2007 is prevented from adhering to | ower
surf ad® 204andghe ol sssernely acoudng teExanplné spewrankig. bi etgf yedasieallyoned i nterval

S Lower surface 2047 of lid NI
identical’in sZructure to each other. Therefore, signs identical to each other are

assigned to these identical structures, and description thereof is not repeated.

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/flattening member 2058. A pressing surface

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

release layer 2070 having excellent releasability with respect to resin such as Teflon
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menber 2045 corresponds to |l ower surface 2032 of body 2031 of inloader 2002
shown i n Exanpl e 4. As to the others, effects simlar to those
attained by the apparatus according to Exanple 4 can be attained by the nethod
of conpression nolding for an electronic part 5according to this Exanple and
t he apparatus enployed therefor. Exanple 6 A conpression nol di ng
apparatus for an electronic part and a nethod according to Exanple 6 are now
described with reference to Figs. 37 and 38. A nold assenbly of the
conpressi on nol ding apparatus for an electronic part shown in Figs. 37 and 38
10and the npbdsaragmabmaks 36F Slaifpid O RocaiRl St 2610y bB bfdught A &b& are
basically identical in structure to each other. Therefore, “signs i1dentical to
each ot her esmacassihdoeer sudfath2B afdedy 20 ofintoadénB053 in apdilaesatei pti on t her eof
i s not repeated. . As shown in Figs. 37 and 38, an aPpar atus 2051
accordi ng to thi 4ceordingtethesappression FIIGRE APPAS IS KB @D ERFIIOBOPENd an i nl oader
2052. Lower S i i . surface of
okt bt Aot R B EhE o Bo%e B ARG

cavity 20101Ts ¢ _ m’surrace e _ _rYI oader 2052
transpgrts gomhgesisadoltingMppitatas Ferchnveld dirddicAiH Rkofdail 10 F3APld Ncgh Beecess 2014,
1 nl oader 2052 includes a body 2054, a pressing/flattening mechani sm 2055 and a
filmfixturettd@s7. Body 2054 has a through-hole 2053. Pressing/flattening

hani sm 2055 f| att anul in 2007 i 2014 by 20 ing. Fil
Fixt are 2057 11 o goauRb I i B mEeP LS G 9 PP EPORP T n 1 ocess
2014 to a | ouer in?é‘ée@?‘f(ﬁ@tﬁ%%rﬁuli?qgﬁn Q%g?s flagtened ﬁﬁe%ﬁﬁl'o?%fzbﬁ‘i tGRigags mechani sm

2055 includes a pressing/ tening ne vertica novi ng 1 n

t hr ough- hol eec2f3bdfimnd0ksn af gatuler EIR607 286Dus uLthaps whes pildader P0Avi ded bet ween
body 2054 and pressing/flattening menber 2058. A pressing surface 25of
pr essilflg/ f | HersparthEecaesad Elm 205001 Whan ialegdeyy 2054 1feads grasiuler Desor2Q0d intécess 2014 by

pressing. Conse tl he t hicknes f .granul ar sin 2007 is uniform zed.
The”pr oosi nEragepiin s Bihfeld i PRERe Rt AEE 0SSl RSB ded w th a
gﬁikna;egg?fﬁg}ﬁmﬁn FEQ 200X kDY pPnGRE F 2005118 ASAIET ty Wi th respect to resin

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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(registered trademark), for exanple. Recessed film 2015 may be brought into

cl ose contact with | ower surface 2056 of body 2054 of inloader 2052 in a
pull ed state. According to the conpression nolding apparatus for an el ectronic
part according to the aforenentioned Exanple, effects simlar to those
attained by the 5conpression nol ding apparatus for an el ectronic part
according to Exanple 4 can be attai ned. In this Exanple,
pressing/flatteni ng nenber 2058 may so press granular resin 2007 in recess
2014 that granular resin 2007 is flattened when inloader 2052 transports

recessed firkjans2Gild.2003 comadintAdlodeadhiacPORK catys2000t  Chonsdaaafiynhestebn! oader
2052 10 transports recessed film 2015 or when inl oader 2052 feeds granul ar

resin 2007 dqnivelentabwireges92A13 qonresprandingxartpd shape rbeaitp @010 stmeldedon molber 2058
may SO press, gr lu5$q3resin 2007 in recess 2014 that granular resin 2007 is
flattened.rgfgﬁgﬂ@ ' A conpression nol ding apparatus for an

el ectronic part @@q%gc’?@rr%%g“m%gié}'f’gg&%?%@m’@ﬁhﬂ e now described with

reference to Figs. 39 to 41 ow a nechani sm for feeding

‘a resifh mat eri alA cobinpssidimbhiingpphansD06i Itheeadsfker aodefeirgs to dmpinat 46 show
the conpression nolding apparatus for an electronic part. A nold assenbly of
t he conpres §pmatﬁ@>2%1ngfcapap&k§tr9@c Paft agePrang ¢ fanFErample cOMPRICS WA UPPETFi gs. 39

d d I d | i | hown in Eig. .
“basi cal 1y iR cREion 2007 5T p 1o T SRIE Sloh 20 SFRaSitp R Rvh s Bl 15CT o 1 o
each other sy e ApalARIDA ke SEmbARR L tingShidakish R for ABEhnAaRARL Ricion  her eof

is not repeated. The method according to EXanple 7 is different Tromthe
(af or ement | aeledserféniiods haﬁnﬁxataphre@ape ofoa preboribad pize fibnt hiapldareteeseefils iB@14 i s not

Formefh O Aolled sate.

Apparatus 2061 further comprises a feeding 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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25rel ease film 2013 before granular resin 2007 is fed. Mor e
specifically, nold 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
conpression nolding for an electronic part according to this Exanple. Thus,
nmold release film 2013 cones into close contact with cavity 2010.
Consequently, a recess equivalent to recess 2014 corresponding to the shape of
cavity 2010 is nolded on nold release film2013. (As to Conpression Ml ding
Apparatus for Electronic Part) 5A conpression nolding apparatus 2061

(her ei nal t ofi;0l% AALFUERE i 36111 M:BTucRARRLALNS 2083 meal 0L, At 1 oni ©

part according to € conprises an upper and a

| ower nol d sRmtA00N aROfrofides ki sabe i#itb FEnSTIBAN IThe Me@Banisis @ Httading Appar at us
2061 further conprises a cutting nechanism (not shown) cutting nol d rel ease
film 2013 hgsannlgr eesipl28@AAribedtessbe bisea prescri bed size froma nold release film

hgcgaﬁ?éﬁl'<3352§ Fisgis 2055 83 CEDRHE-IDY 20 s HHEPYED-E SHERR & s S%thlto 43.
Feedi 2
Tim 2813 aplaya e ng‘%?f%#ﬁf*%?@e‘i?‘%@%%‘$°% BpOPusD e S0 B T *01s.

Appar at us 20610. f Whrdeph-tedanpotcsacudes ah nippadspenitigaid h%warmﬁrntgl n@sghewml ar
resin 2007 placed on nold release film 2013 to the nold assenbly. (As to Mld

‘Assenbly) i Fig|Budhe lappronsaingios shroegiuhele 2066 & dinssAvit: meldirelgass fdra\aot1§/ 2010,

as shown in Figs and.46. 010 has enin 009. bottom
surface of cavit§qg‘fﬁt?gxmgﬁ ou%/ chtéanbsg{ﬁ%rfﬁ%gﬁ arﬁﬁ%é&@on

Appar at us  2Qfdies 9iRdtion &S gARulalfsiR\VB0 Tl P (gm%aﬁomd;(ﬁgﬁauﬁ Mvasé ef forcibly
discharging air fromthe space in cavity 2010 outward in order to cover cavity
2010 W0t h mideding eheebangsmi 2069, ﬁﬁa&;celainghwgﬂmrr2@64,shoivlnelea§eéilra\2@¢31and fameechani sm
can bring mold red:ease film2013 into clo e co tach gnth cavi 2010 due to a
sucki ng funéb$on conesasatly, gganplsr resu0d 1 ) o @-"é“é’éﬂgrf@e FRAYm 2062 of

thi s Exanpl Hdes m 2065, an
i ntroducti oﬁe r%rec San) énm @@?%%ﬁl?r\r{r%ﬁﬁ%m slmEE O%gﬁﬁﬁleazoga@?)gpr%ﬁ%?ﬁegﬁl ng
granul ar resirie 20fhé thivheds bPdremser reiih D0@D kAnifsrkzeCBethese flittemingecei vi ng menber

2064. Fil mreceiving nenber 2064 is placed on the base. Frame 2065 is
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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pl aced on nold release film 2013. Introduction mechani sm 2023 neasures
granul ar resin 2007 and introduces the sane into frame 2065 The nmechani sm for
flattening granul ar resin 2007 vibrates the base. Franme 2065 has a

t hr ough- hol e 2066. Through-hole 2066 is a space fed with 5 granular resin
2007. Therefore, through-hole 2066 corresponds to the shape of cavity 2010.
Thr ough- hol e 2066 i ncludes an upper opening and a | ower opening. As shown in
Fig. 40, the | ower opening of through-hole 2066 is closed with nold rel ease
film2013. Simlarly to Exanples 4 to 6, the nmechanismflattening
granul ar " Cehdpaffidy AR retdale At 90 3t ShagpiRBhBY. rﬁ%éréro?@%i dsfipeugh- hol e
2066 by vibrating the base of 10feedi ng nechani sm 2062, f7[l mreceiving nenber
2064, nol d thet gmeelaf rekim 2207 Scattecs Wheannpat2(667 aﬁ‘d)gmqluer&hﬂooglaﬁmul ar resin 2007

is flattened. The flattenin nechanlsnlna be a mechanjsmfl atteni ng granul ar
resin 2007 Frﬁn%PﬁF%@l%c*WBV 80 OTgpular sy %&hlmarssaﬁ%ed ke stateckness of

granul ar re G anul ar
resin 2007 rgéeérzrsanﬁig%%érq %Irlm glggatfaﬁl slt%qg%?%gﬁl ﬁJh%:%'B& p ?tatgéas gﬁ%gbqut ate after
frame 3065 wmintgnsved. (As to | nl oader) As her ei nabove descri bed,

apparatus 2061 according to this Exanple conprises inloader 2063 feedlng
granul ar resin Z(A(It?loulgh ot shown, ypegiphadalpiortiom20730 is pravidedapthea sitctise doledenr di ng to

Exanples 4 to 6,. F to 44. | nl oader. 2063 .i ncl udes a 20bod
’andng pl at e® “ gﬂ’%saﬁﬂ@ drogaeré}gﬁ?‘flﬁ@é‘ € Ganumygueaes wth %¥?9\‘“§bcommdat|>/on
space 2068 n s provi ded
on & | over EE??.t%f‘éﬁ%ﬁV?%P@q%E%?dﬂ%gz b B IRae S dnealioho BT OV ey

i § constit urdhadsnaand peniaogi? A6 ivin Hasiple aita:%mnﬁqfat}on Theesfere2fioftl and a
peri pher al portiaon 2070 encl osi ng openi ng 2069. Wen i nl oader 2063 hol di ng
pl at e 19067 reicase filny dAldais @dsorbrdte neaﬁqualsmrfl%%o&of;ﬂlaﬁéot’zbévough sctioyer i pher al
portion 207Q i.s brou i nt g, cont 0 on whi ch
Prattened gpuith araiid ShmpoogySs Shihe 2060's ke btk AR oSt h87 10 05 " Thas,
granul ar regihBre&}07 ﬁlﬁxe&%&@é@@qaén@%shﬂuh%%_&dhuﬁ?Fé%mtﬂ i spBAELIZORRy Of pI ate
2067. In other words, granular resin (S

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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encapsul ated with nold release film 2013 and plate 2067. Therefore, it is

i npossi bl e that granular resin 2007 scatters when plate 2067 and granul ar
resin 2007 are transported to cavity 2010. G anular resin 2007 is transported
in the state accommbdated in resin accommbdati on space 2068, whereby fl atness
"thereof is 5maintained. Al t hough not shown, peripheral portion 2070 is
provided with a suction hole for adsorbing nold release film 2013. The suction
hol e communi cates with a vacuum punp through a vacuum tube. The vacuum punp is
an exanpl e of an evacuation mechani sm and the vacuumtube is an exanple of a

vacuum pat 12013 belfetf theebetwebtl 10peinp06 o dfiptat2D06Y , berdals DUG%est dadityp2oiopher al
portion 2070 of plate 2067 through suction by the vacuum punp. Thus, opening
2069 is cl esémold releappfiln 2MBese poditiangd 20 gubstamhialyddentisal plartes| med pl ate 2071
encapsul ating g 2007 is tra d, to 010 by.inl oader

| i t it
2063, Vihen ol o 7 EF64ae. 31 5 epaee iRca i aPELR S HESE By O 1SRt eqi n
15accommdqthh§qn§lgqggasg%§§ ZUWmQ@eﬂh %%%fﬂﬁ@ 0@8\‘}@5 Qeﬁtﬁi': Hotreldase giet i on hol e

comuni cating wth resin accomnmopdati on space 2068 of plate 2067. According to
this, & he 203disrdsomedio thelsorfacel of asatyf2016) R0ckBresmorndl tattke $HAHE of cavatgsi st ed.

"The vacuum tube conmuni cat i n? wi th_the suction hole of plate 2071 is provided
with an on28f9. vAf thas tim @rapwlagresin, Zi0/ dniresinzacapmogdptionsnses 4eeB BHs vmE vacuum

-tube. 20Af ttﬁé tg@%’oﬁﬁ%a{cg g E:ae{fl 2@‘?@ ?ﬂ%rr}% {vﬂ@rr%lﬁ " Fas\%gﬁr\r}g_&l f fCXr?sleél?enitl cl osed,

and the vacuu eis ache on-o0 en evacuation is

execut ed, QRarul® r&ih2T07TNARhe ot fofR 11¢EneYRis Y& info @RRNED10 dd\ésed with 0ader 2063
gan transport filmed plate 71 to cavity 2010 while holding the sane by
d

sor pt i on mdid oeledse fime 20lihct i on of the vacuum punp. As shown in Fig. 45,
filmed plate 20 into co | ower _nol d 25section 2004 by

i nl oater 2063. %é‘élégl‘felr%@)%g I;E%nﬁrﬁss@é%gk%nﬁg?%&fﬁﬁomégﬁﬁg accommodat i on space
2068 are closed Wit 9 o%ﬂr&sﬁaﬁ%d&@ﬂigg&gagl egtfbgro ga&gﬁt at%gcgrﬁ}%ﬁé.tﬁjg' s tine,

pl ate 2071 hol di ng granu ar resi n ace ing surface of
| oner nol d Bafipleid nd@isaibed 0 EitdsRoldpelsasedild@093 isprapastditae shdved & Fipl d rel ease

frim 39. Then, mold release film 2013 1s 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
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2013 is held therebetween. Opening 2069 of plate 2067, opening 2009 of cavity
2010 and nold release film 2013 are positioned in substantially identical

pl anes. 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 film52013 is adsorbed to the surface of cavity
2010, to correspond to the shape of cavity 2010. At this tinme, granular resin
2007 in resin acconmpdati on space 2068 falls up to the bottom surface of
cavity 2010 along with nold release film2013. Consequently, granular resin

2007 havi n%g%%igaﬁl%?éh%je%@ﬁéfﬁfa% icge} into cavity 2010 covered with nold
) to od o

release film . . Conpression Mlding for Electronic Part)
The met hod of cormnessk dARchREel AGwhar frém the §faté PétiveeR Aold REGN MiZ01BO thi s
Exanpl e is now described. First, nold release film 2013 is prepared, as shown
in Fig. 39.anttiperiphenalipdrtiosl 2048 ghrobgniheGugtionshqlé efpatipberat pestiope¥0 eiplitace of

2065 1 o set2Bi TERBIEAUEN caBE TP BB D L I BOA LT BT DROEErA om 2025
measurges gr—gﬂg{)@%teg?ﬂ Holaﬁ)xg%%rﬁfh‘i‘ réﬁg%&gﬂgggﬁ%?anul ar resin 2007 into

“t hr ough- hol rame 5, as shown in g. 40. At this tinme, granular
resin 2007 is forisadinioade 2060 wwestppad. f Qhus fidrgd plate HOIN is msd¢redhiatdi sm ( not
shown) for flattening vibration flattens giranul ar resin 2007 in through-hole
2066 of fr aife spege betmigen thermperonoldsectimoand lowerrngld saation 04 e thewseaie held gr anul ar
resin 2007 haﬁqng é@g uni}flormt i ckness is forned. Then, frame 2065 is
renoved frotﬁ’l & eﬁ %"aSﬁ VA Moi'& Tel ease fil m2013. Ganul ar resin 2007
remains on nol d Tl egr@ddidons 2L3s HowhNE-dSt&h eneiRitiod sbbee Lkt 2010 taki ckness.
Then, inloader 2063 holding plate 2067 is noved downward, as Shown in Figs. 42
and 4B0 ThushowapehigndS.20BMsoplatel 24 & haldéig gramparsiesin AA@H comesaintyl coméact
25substantially identjcal to nmold release_film 2013.. Further, ripheral
portion 207‘(51"12)%“&&’{0 seton 2004 FR)F@W‘@I‘@&@@#H t%@fﬁ“%&?émpﬁgg&c tact with

ol oase 111MRS0L RahY 20% GO DR RLAHR Feea e o B e nt i s

t he fIattenﬁﬁstaﬁ@u?idenﬁ@aepgiaﬁes accommodat i on space 2068 of plate 2067.

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 1s
stopped. Thereafter inloader 2063 moves upward, and thereafter horizontally moves

outward from the space between the upper mold section and lower mold section 2004,
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Then, air is discharged outward fromthe space between nold release film 2013
and peripheral portion 2070 through the suction hol e of peripheral portion
2070 of plate 2067. Consequently, nold release film 2013 is adsorbed to

peri pheral portion 2070. 5Thus, plate 2071 hol ding granular resin 2007 is

f or med. Then, inloader 2063 noves upward. Thus, filned 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, inl oader
2063 nmoves downward fromthe position above cavity 2010, as 10 shown in Fig.

45. Thus, plate 3@{YoRel dbR%esim0als h&sdd) sigf@ry @@Eﬁﬁnﬁlé‘st P1EONt ks W th | over
nol d section 2004, to close cavity 2010. At this tine, opening 2069 of plate

2067, openignanuli 0&in200Taecdives 204t dram thenmittbm sirfaas of £avity2000.3 Bhnie heavsi ti oned i n

substantially idepntical planes. Then, air in cavity 2010 is discharged outward
by the v ORI TP RS TUTST HR 40 thechmger Srias ot eniazisns 2087 absor bed 1ot he

surface of il oRBIOCRALEANDNANN Kbl BB RRPAR R Y AN P4 25 shoun

in Fig. 46. sequen ease ving a®recess correspondi ng

t o reqesse08014TRdse CRARRESGuAdtOARS 28khmusiieaiéh hles harhefefsren@niddoned Exanpl es 4
‘to 6 is fornmed. At this tinme, granular resin 2007 falls fromresin

accommodat imeistereaatad@@sn gfanglepieane209067e dischiargedvatwadttmouglutiieace of cavity

2010 in a state where, the ape thereof i.s maintained an nold r ase film
oIS, T B aRes haiRe VS s ey esteg orR g e PHRRI 0T e St a6

havi ng the %H#F&Ei%&%ﬂl&éﬂ%%%vi My is, the flatness of granular resin 2007 is
efore an

mai ntai ned b after the fall. Wen the flatness of granular resin 2007
lis lost in cavi tTheOth® uppérendte séraioh and fowerfmald semiong00heregiaadl aAt thissi n by

vi bration 25may so vi brate inloader 2063 that granular resin 2007 is flattened
in calld ty Zbongsubstrate 2pQEs sef B SebsHatgL! B@ﬂmaﬂogﬁgﬁﬁhsmngermld se@ioBase film 2013

to plate 20687 i.s st d. T fter jnload . : ._and.

her eat tor MEITOBn ARG AL BIre OF SATCAS 2008 ceopet b O PRUERIE. o o
section andnliemir TR beR6Hh isFactRdnber DO apAlRWBFesiRE th AR MAJIRA &Pt | s heat ed,
simlarly to Exanples 4 to 6. Thus, granular resin 2007 receives heat fromthe

bot t om sur faaey 2010caWwhen £0he necEksasy foe dinrdening tlodreaffer elapselheclé¢atromic manr f ace up to
t he upper surface of gra i 07 at. a unifQorm speed. Cl earances are

ular _resin 200, p
present bet4hdé ﬁl(@ma%mne%lg%}fat? PG s ﬁ@iedgmaﬁm sompass A2 clrresponding 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 1s 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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52007. These cl earances function as comuni cation holes. Therefore, air and
noi sture contained in granular resin 2007 are di scharged outward through the
comuni cation 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 10time, substrate 2006 is set on substrate
set portion 2008 of the upper nold section. Therefore, electronic part 2005
nount ed on substrate 2006 is dipped in the nelting resin material. Then,
bottom surface nmenber 2011 applies pressure to the nolten resin in cavity
2010. Whenmateriaayiecansiayed if lachitheckifi nth édok Bxamhpl a siliogRetmsedtesiat roni ¢ part
2005 mounted on substrate 2006 is sealed in resin conpact 2012 correspondi ng
to the 15shapsEaldr anppprybaed cesinNpetiorialimay beemmleyedofpsresamplen Fotaghng appar at us
for an ele troqic art and Bhe npthod accordinﬁﬁ{o t he. af orenenti oned Exanpl e,
ef fects si MAIRRCAICH UL having Tansparency, 8 fesimateny! Ay g, S Ea0sPaENYe | ect r oni ¢
parts and pheeielhofscafaanghModphofddCert Rt GIEMd LNEsteELAMRbRRAIGAL) e ,
attained. 20In this Exanple, granular resin 2007 nay be flattened by pressing,
i n pl &ce otmploged. erinreachoafareeationed HxampB) Hqiay regupliquiefigd in dw ambepheteoofgr anul ar
“resin 2007 in resin accommodatjon space 2068 of plate 2067 _or in place of
f1 at t eni ngTPIRHHIPEFAtYTE NG abRRsPheIic PIBSVLE Y B8 BRRlPYShnplacg o W si n 2007 in
~cavity 201%mfovered with nold release film 2013. 25Wile the thernosetting
resin material is enpl oyed in each Exanple, a thernoplastic resin material may
be enpl oyed in place thereof Wiile the granular resin material is enployed in
each Exanple, a resin material having any shape such as a powdery resin
frterial having a prescribed particle size distribution or a powdered resin
mat eri al nmay be enployed in place thereof In each Exanple, a silicone-based
resin material or an epoxy-based resin material may be enpl oyed, for exanple.
In each Exanple, a resin material having transparency, a resin material having
sem transparency, or a fat nmaterial containing a phosphorescent material and a
fluorescent material may be 5enpl oyed. In each aforenentioned Exanple, |iquid
resin liquefied in an atnosphere of room tenperature and atnospheric pressure
may be enployed in place of the granular resin.
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CLAI M5 1. A nethod of conpression nolding for an electronic part,
conprising the steps of: preparing a |lower nold section (2004) having a cavity
(2010); preparing a plate (2067) having a resin accomobdati on space (2068);
preparing a nold release film (2013); placing a frane (2065) on said nold

rel ease film introducing a resin material (2007) onto said nold rel ease
filmin said frame; |eaving said resin ﬂgﬁﬁﬁgal on said nold release film by
detaching said frame fromsaid nold reFéase film covering said resin
material on said nold release filmwth said plate so that said resin materia
is inserted into said resin acconmpdati on space; encapsul ating said resin
material with said plate and said nold release film by adsorbing said nold

reease i1m to Sl AEotcompredANRALT B0 S0 Ph et afhpRahg uP] d, Tel ease

filmencapsulating sald resin rmateria rd sard ca bri ngi ng
said nmold redtgasd filminto close contact with said cavity and dropping said

resin material fromsaid resin conmmo i.on space of id plate into the
space in said ca\ﬁfﬁlgéﬂn_galowefzm%i%@cw &3@4)0?5“’ ?@#@i(gﬁlﬂgbl ding for an
el ectroni c part agepificNglhe (Iﬁd)@?') 'E‘a‘;inéfa'réstiltﬂ%coﬁﬁ’ﬁmfaﬁéﬁ ot lesh.ep of

flattening said resin material in said frane on said nold release film
3. The net hod of meppingssiold mishsti filgn (2613)an el ectronic part according to claim

L et ein g2 SRlR, THLGLBhel 3-ROUISLN EgL RV G o b socri e parti ol o
el ectronic part ageededifta FRinchaeMI{200NMe) $iid mold release film in said frame;
leaving said resin material on said mold release film by detaching said frame
from said mold release film;
covering said resin material on said mold release film with said plate so that
said resin material is inserted into said resin accommodation space;
encapsulating said resin material with said plate and said mold release film by
adsorbing said mold release film to said plate;
transporting said plate and said mold release film encapsulating said resin
material toward said cavity; and
bringing said mold release film into close contact with said cavity and dropping

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

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 in said frame on

said mold release film.
3. The method of compression molding for an electronic part according to

claim 1, wherein

said resin material is powdery resin having a prescribed particle size distribution.
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said resin material is granular resin. 5. The net hod of conpression
nmol ding for an electronic part according to claim1l, wherein said resin

material is powdered resin. 6. The net hod of conpression nolding for an
el ectronic part according to claim1, wherein said resin material is aliquid
resin material. 7. A conpression nolding apparatus for an electronic part,

conprising: a lower_nold section (2004) having a cavity (2010);. a nold rel ease
film(2013) for cHvERg mgthedef g%mp%?é%%mg%%f%&o@{eytrmacwﬁﬁﬁcqré@séq pl aced on
said nold rel gﬁﬂa il éé a nmechani sm (2023) introducing a resin materi al
(2007) onto sald rm release filmin said frane; a plate (2067)
encapsul ati ng sai@id esinnmatetigris gianilar essoci ation with said nold release film
by adsorbing said nold release film a mechani sm (2063) transporting
said plate encapsulating said resin material toward said cavity in association
with said nold ref epgembinbior i ressmm%ml@gfﬁﬁqﬁfelee&oﬁ%aﬁ@béd}mﬁg@M) bringi ng
said nold release filminto close contact with said cavit The

conpr essi on ¢ahdi,ngheagpar at us for an el ectronic part accor d| ng to cI ai m 7,

further conprisi %icﬁre%ch Qi‘eﬁq'% ?2% "121;%4 2063) flattening said resin materi al

introduced into s Pl ease film 9. The
conpressi on nol di ng apparatus for an electronic part according to claim S8,
wherein the mechanismflattening said resin material is a nmechani sm

(2001, 2002, 2016 Poorethpdefcompasyiomppldmstpr vh leatrpwin P aserding ési n

material . claim 1, wherein

said resin material is a liquid resin material.

7. 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.
8. The compression molding apparatus for an electronic part according to claim

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

introduced into said frame on said mold release film.
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10. The conpression nol ding apparatus for an el ectronic part according to
claim8, wherein the mechanismflattening said resin material is a
mechani sm (2028, 2058) pressing said resin material.

9. The compression molding apparatus for an electronic part according to claim
8, wherein
the mechanism flattening said resin material is a mechanism (2001, 2002, 20186,

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

10. The compression molding apparatus for an electronic part according to
claim 8, wherein
the mechanism flattening said resin material is a mechanism (2028, 2058)

pressing said resin material.
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