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

t heref or. BACKGROUND ART In general, an electronic part 83 nounted on
a substrate 82 is conpression- 10nolded 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
provi ded on |l ower nold section 86. Then, cavity 87 is covered with a

nold rel ease film88. Then, gran in..84 is fed into cavity 87.
Thereafter granular resin 84 is u]égécﬁm@N Thus, granular resin 84

"melts. Then, upper nold section 85 and |lower nold section 86 are

cl osed. Thus, electronic part 83 nounted on substrate 82 is dipped in
the nelting redehopf cappressigpMolding o Elrerpnic Parg prdAnnarstus Theseforgs s
sealed with a resin-nol ded body corresponding to the shape of cavity
87. Thus, the conpression nolding is conpleted. 20In the

af or endnt i oheCHISEIAIr IEEDon- nol di ng net hod, a feedi ng nmechanism 89 is

ehan o 86 | nae R AT 5 B P PR e g,
feedi ng nmecdigibmbpAsuch 6l ggﬁﬁlﬁeéﬂé@@ﬁﬁdtﬁlﬁlﬁn%?apé}ﬁ% Ep1Bel Sierdthred
resi n .

anount of %éanular n use, feeding nmechanism 89 is first
i nserted i NBACKEROEPELARBet ween upper nol d section 85 and | ower nold

foction 50 25 THERgA Yl B S SEChDESIBDIST Bk ardoned,
Pat entl0Doc umeldéd with Japld nesmbR&l emt grhsufarnesinGan thdoll RO mahes 58
DI SCLOSURE OF T lI‘St! r’z\'i'(\n/ ’\argslel%\nlly 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 mechanjsm 89
is first inserted into the space between upper mold section 85 and lower mold section 86.
25 Then, shutter 90 of feeding mechanism 89 is opened. Thus, granular resin 84 falls into
cavity 87 from through-hole 91.
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PROBLEMS TO BE SOLVED BY THE | NVENTI ON In the aforenentioned
conpression nolding, part 92 of granular resin 84 may remain in

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

i nvention i i Lon 10nmol di ng for an
el ectronic %@ﬁ%ﬁﬁ%gPﬁéﬁ‘éWﬁ anount of a resin
materi al fed intigitR a€asthdntionclicoiibresson riilivg, Wert DHior SRR 84 may I N

the nethod of conmpression nolding for an electronic part according to
the present "SMRpantreygh-hale 2 phiegdiasmenhynism 89 wasraiamlar seam84de iigredct i on
having a cayid shvitys 7RI BRRAeR Hole D18 opéhitdl shlfer bb 6f #deliflOmacnbisth Bo.
accommodat i on s§£§% haV|nggan08pen?gg C ﬁresﬁondfnglto the cavity is
prepar &d. AThssinsuffivieneyris adsily saufaldn thatamotiief thesesn fad owmrayidpB?.on space.

A nold release filmis ced o e pl at.e cover e resin.
Accommdat | SREEPEc RpuREas Gt e bl cdieafohi rdeabiR bty by
the mol d retraper kidiAdby THiCikbblem ke af®Rl FhérineMeeredih IndcHawashst he
plate. Thereafter the plate is 20 reversed. Then, the plate is noved

to a positi BPVdEBUREn, PREdered/fepiy or ityd gpia dsemployed inmiace pf thp grapelay gsin.

geconmodati on s pﬁF&a&%c?ﬁRe &@&H&ﬁ@enh&%‘s té F&‘éxﬁﬁé‘! Heéﬁo‘j %¥ gq‘?r}@‘s?ésﬁi% Wth the

nold rel ease film Istime, the res materi a Into the
cavi t ylOc ovemedingifdrtan teleetronid ghririmpeaskinfrellabilifyrod thetan@unted i mesin material
acconmodat i ?eg.s&?ce. BRI EF DESCRI PTI ON OF THE DRAW NGS 25Fig. 1 is a
per spect i ve S#EO2 &8Hémati cal |y showing a plate for acconmodating

resin enpl oyatA NS FER ROLYONG i erpREScicon nol ding for an el ectronic
part according to Exanple 1 and a nechani smfeeding the resin

materi al, show rg the matkadof sempressitinmepldipgfor aw¢lectionic opit a¢cording fedhe| at e.

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

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

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

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

resin material to the plate.




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

Fig. 3 is a sectional view schematically showi ng the plate according
to Exanple 51, showing a state where the plate covered with the nold
rel ease filmshown in Fig. 2 is reversed. Fig. 4 is a sectiona
view schematically show ng a nold assenbly according to Exanple 1,
showing a state where the plate showmn in Fig. 3 is transferred to the
nol d assenbly. 10Fig. 5 is a sectional view schematically show ng the
nol d assenbly according to Exanple 1, showing a state innediately

The ol are. oS! et B htonylel kB BHEAT E Vi e plel Bulid RBBRL e

nol d assenty, yhoRGpor Wit Yhére tHephutgh® wihictsthe sin Gnaterial i infroidied B cbbiged ol d
assenbly is closed. 15Fig. 7 is a longitudinal sectional view
schenat i cal"?”Shasfﬁ‘é)‘G\/Ffﬂleseaﬁl%l d assenbly enployed in a conventi onal

met hod of erfﬂ%moﬁmw her ﬂcgﬂg%@»flﬁ%]fhgp ﬁ':ratécogglh%t  Braffins

state i mmedi ate efore a nol ina !
met hod5of  Clo Hpmapsd shate mbérel tthmgnldtmovarmd @lith¢herrooid celqaay ﬁlma;hmm iiFigy 2tio :
Exanple 2. Fig. ,9 shows a state immediately after a resin material is
introducedrPﬁ%ﬁda resin 20acconmodation state of a plate in the

ret hod of conpr exsh @ saBodIRGW RhendificRlyQRWIRD A foRAsienBRGBEHERG I O
Exanpl e 2. Fig. 10 shows a state where an opening of the plate

i s closed vﬁmm&eﬁeswtu arsgatewhase the plafhbpyn FIERBds fransfeared 1o thamoldet hod
qf corrpressasé%glbgpl ding for an electronic part according to Exanple 2.

- 10 Fig. 5 is a sectional view schematically showing the mold assembly according to
Example 1, showing a state immediately after the resin material falls into the cavity from
a through-hole of the plate.
Fig. 6 is a sectional view schematically showing the mold assembly according to
Example 1, showing a state where the mold assembly is closed.
15 Fig. 7 is a longitudinal sectional view schematically showing a mold assembly
employed in a conventional method of compression molding for an electronic part.
Fig. 8 shows a state immediately before a mold release ﬁlﬁ 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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25Fig. 11 shows a state where the nold release filmheld by the frane
Is in close contact with granular resin in the nmethod of conpression
nol ding for an electronic part according to Exanple 2. Fig. 12 shows
a state where the plate covered with the nold release film by
adsorption is set on an inloader in the nmethod of conpression nolding
for an electronic part according to Exanple 2. Fig. 13 shows a
state where the plate nounted on the inloader is placed on a | ower
nold section in a state where the nold release filmis interposed in
a state where 5the nold assenbly is opened in the nethod of
conpression nolding for an electronic part for an el ectronic part
accordlng t ) : i ' t ter
tho resin meiraY isSertp gy ifoplt Bnehbeadtearphh ol dHIERL Bl kot O
the resin apﬂﬂﬂﬁﬁﬁ&@h@ﬁxﬁmwﬁb of the plate in the nmethod of

conpressi on nol di.ng _f an ele troni art for ctr art
according to Exa]?’r%g’é 2 Siﬁ}t@w 8‘5 m&“@?daqnéﬁ?)*’ﬁ\?&%ﬂsaﬂ g

plate after lo%J%Fm{nﬁ%le&uon £tdt@lvhérs tHeebid Relefa&eﬁhln(?é"ﬁ{erﬂ&%ﬂn 2 86le \ﬂ{er rom !
the plate in the nethod of conpression nolding for an electronic part

for an fel ectheanmildassembly ia opeaediinre meshakefinoimpressiqn molding fos lan wecteonist at e

where the my osed in th thod of 15conpression ;
nol di ng for? gﬁfoé%%?gf%rgﬁ\cc?%g?cfmf%togﬁa%'ﬁggfroni c part according to I
Exanpl e 2. Fifi 19 shdws d Sat@intheltutenl £ SHeResibrhtemdl ls&fetﬁtﬁ&%aﬁ@ f the '
preheating rrechanl smenpl oyed for illustrating a nmeth

conpr essi onlawsr Epldgedtion ffaﬁ’- the waiR pESAMEIOFRON space 6F e ﬁljtetla th&ﬁnethod of

enbodi nent .

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,



20Fi g. 18 shows a state where a preheating nechanismis used in a

met hod of conpression nolding for an electronic part for an

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

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

t hi ckness remains on the nold release filmin the nethod of
conpression nolding for an electronic part for an el ectronic part
according to Exanple 3. Fig. 21 shows a nold assenbly enpl oyed
in a nmethod of | i : } . i ng
to another examyibes sions s a1l of) BERLEEH ErbReboEERRE - |
mol d assenbfoy are¢lipkoyie gart accardbighe inotien eeariplonal nmet hod of conpressi on
nmol ding for an el egtronic, B@rt, how n%_l state 5i gii_ ately after a i
resin material 48 &N 4%6oteny igmsjowing a moldpsgemblyemployed iApthghal vi ew
schemat i cal Lofvsioid Rgndd BBdotHpRGsiSIERAIaRE $5P A el cHid¥hrd Shomt i Re 4.
showing a state imredi ately before a recess is forned on a nold .j
rel ease fi | mmegiatply a®4r a esin meteotliinisdio yeaity.schematical |y showi ng the

nol di ng mechani s according.to annl Show a siate where the
recess is for ne?%%gfshaese%opa%e‘eﬁl SexaEt ?“g'r%ﬁldmng amo@l%&_m I°S' a

sectional Viceyrdig heRRimpted, shovaipoadtaie idmedidel, ifog areehdn femedecor di ng

to Exanple 4, showing a state imedi ately after the recess is fornmed

on the nol dmpreleaselim. | m 15Fi g. 26 is a sectional view schematically

howi ng a nechanj; i i i i | 855S| on
sh 9 {PS@%EJE sre&%?lﬁ Ak é%hénﬁ%lhﬁlly%%xﬁh g'Je n{o'ﬂin% AR

nol di ng appar at r an electronic part according to Exanmple 4.
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 infoader 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

-5.



Fig. 27 is a sectional view schematically show ng a nmechani sm
flattening the resin material by vibration in the conpression nol ding
apparatus for an electronic part 20according to Exanple 4. Fig. 28 is
a sectional view schematically showing Roots flattening the resin
material by pressing in the conpression nolding apparatus for an

el ectronic part according to Exanple 4. Fig. 29 shows a
state imedi ately before an inloader adsorbs the nold rel ease 25film
having the flattened granular resin in the recess in the conpression
nol di ng apparatus for an electronic part according to Exanple 4. Fig.
30 shows a state imedi ately after the inloader adsorbs the nold

rel ease fi Iarln haﬁli E thle tflattened tgrag{)#ar %’eﬂsi nin the recess in the
conpr essi on IR tg'apee boﬁléfrpﬁftlfgcqf P8 e tronic part according to
Exanmpl e 4. Hig 31 skokvsSheewhers the o HBEE Brrdned bl pRERE absvealdadfyged

on a position above a cavity in the conpression nolding apparatus for
an el ect r oniidhgepmpresgenypeliding aprsratispianelestroms part appording e Examanleat e

R e L e
an el edt r onintagaiig insdedinthi thgcavoy mxbenqaingprebsion molding apparatus for an
electronic part according 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

inloader is inserted into the cavity in the compression molding apparatus for an

electronic part according to Example 6. !
Fig. 39 shows a procedure of assembiing 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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Fig. 33 shows a state where a nold assenbly according to Exanple 4 is
opened. Fig. 34 shows a state where the nold assenbly according to
Exanple 4 is closed. Fig. 35 shows a state where an inloader is
arranged on a position above a cavity 10in a conpression nol di ng
apparatus for an electronic part according to Exanple 5. Fig. 36
shows a state where a recess of a nold release fil madsorbed 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 conpression nol di ng apparatus for an el ectronic part

according to EX?’I?h?s@o s'a &tev@t‘?é[[le?ﬂ?ﬁ? &:6s WORLR 8£sg(ﬁﬁ§§a gtﬁe

nol d rel ease fi adsor er 1s |nserte I nto

cavity in tﬂsimacsimpermsba ccompmsdm m@dzag)pppamtmfoif orel@iromt pat t@otdingpar t
accordi ng tg gﬁ Ie 6. Fig. 39 shows a procedure of
assenbl i ng &4 ®&di'-ng mechani smin a conpression 20nol di ng appar at us

for an el ect ronux;% RBLRovAGGREkIGe the ifF¥R8Ph&ved the mold releEéeQilm‘ﬁQwWE\’S a
state where an introduction nechanismintroduces a resin materi al

i.nt o abt hr opleger Fepewbite haldinigahaesaimg by Adsormiiop iretbe campressiod imelfingppar at us
for an el ectron art CCOI’dI n @ Fig. 41 shows a

flattened r &8 qu ele TR 9({069%%%m'pe of the plate in the

25conpr essi on mrhgi maghcﬁamataaet uﬁeré the irdtades i€ Girdnged 6n Ppdsiticaabeedhdlg t o
Exampl e 7. Fig. 42 shows a state jmedi ately before an_inl ader
adsorbs a ngviy F‘é‘l’ﬁ‘e“é’é“‘@qu?l%‘?“ﬂ‘ D8 ARPAEATH fa‘hﬁ‘r e‘@ﬁaﬁe part acgording g Fyample
riel ease fil#n having no recess in the conpression nol ding apparatus
for an electronic part according to Exanple 7.

10 Fig. 46 shows a state where the mold release film having the planar shape

adsorbed by the inloader is inserted into the cavity in the compression molding apparatus
for an electronic part according to Example 7.
Fig. 47 shows a state immediately after a 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, © granular resin, 7 electronic part, 8 substrate, 9 inloader,
9a stop portion, Sb 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
receivin_g mechanism, 32 introduction mechamsm, 33 feeder measuring mechamism,
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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Fig. 43 shows a state where the inloader adsorbs the nold rel ease
filmhaving the planar shape in the conpression nol ding apparatus for
an electronic part according to Exanple 7. Fig. 44 shows a
state where the inloader noves the nold release filmhaving the

5pl anar shape while hol ding the sane by adsorption in the conpression
nol di ng apparatus for an electronic part according to Exanple 7.

Fig. 45 shows a state where the inloader is arranged on a position
above the cavity in the conpression nolding apparatus for an

el ectronic part according to Exanple 7. 10Fig. 46 shows a state where
the nold release filmhaving the planar shape adsorbed by the
inloader is inserted into the cavity in the conpression nolding

appar at us fHH8as0f, ellatﬁmmh@deparlmh&@m,mwalat@paxw;@ﬁwn Flgglba7
shows a st |y m sin
aceri al i e ERdeRlf, Y 2 Bh e RS JARbaT 10880 G0R
appar at us fanclable/libatiable Foem; clqzarsﬁbstrEESQRlvﬁglpﬁ?ﬁoQ: Tade SR%EBENCE

SI GNS d asse section, 3 |ower

I u nol, d
section, 4 @&BgD P80t loﬁiﬂ’{a %)@ reamcymmadﬁwaﬁmcszr Y034 ppening,
el ectrgni ¢ AR bernphedHRthdRt €04 1%Fetdt QR AnisnP 2 lﬁkloﬂeﬂgﬁﬁgllﬁt‘?@duglﬂg
Substrate receiving portlon 10 openi ng, 17 rel ease tilny 2012
resin conpagtion21 1p43tlae re@@vmgs@rnmacd@ﬁﬂmmnrmmwmapﬁegatup@m ng, 24

Techan m ST OPEREy 15! PRI BHean™s OB RS ro R N 33

feeder measpyriicly TESATRdMCS mlo%@@mp@ﬁe filgh Ilomate&mbfaaé senufferyer, 36
p}ate measuri ? mechani s 1001 nol d assenbly (apparatus), 1002 upper
ol d sect i olf57 Idasmbened053diesngarachagism, 1402 Disadesc309hFempasion 1005
subst rat e, i op SR LY,
1009 d?e55|%§9ﬁ Eggéﬁécayﬁﬁﬁ%gg?%gnggﬁgﬁggzﬂ %ggﬁ%pm%%%%sgranular
resin, 1011200ék1wer owitecion, 12003 amotronic phrga 2004 subsiratd 0 2BOT gdamddeesm

(feeding ne mechani 15 1016
Cyl i nder, 808 RBKA 7 AREiein 00 oPuree 2Bl <184 AFFourm BERE 1021
frame, 1021ﬁemmer2mnm BRbidt, 0011 ehdlbrele@iedtimf r T8 r@2dst | 9015 1022
filmhol ding frame, 1023 st opper, 1025 body, 1026
at t achabl e/ BesKdiiBl W4 atentdesinsemsivmeaine, r YRefarring mseapisn kbasPo28
set pqiti 0nyoy3 Q2NAREHRRG | U3 Hd3dudtbAlBenakOR32 SB31dR, A56QPmgAL i on
space, 1033 openin

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/ﬂatteniﬁg 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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5 1034 peripheral portion, 1041 feeding mechanism 1042
measuring/introduci ng portion, 1043 plate receiving portion, 1050
conpressi on nol di ng apparatus for electronic part, 1051 preheating
mechani sm 1052 granul ar resin, 1053 heating portion, 1054 frane,
1055 nold release film 1056 heated surface (set surface), 1057 lid
menber, 1058 heating nechani sm 1059 inl oader, 2001 conpression
10nol di ng apparatus for electronic part, 2002 inl oader, 2003 upper
nol d section, 2004 | ower nold section, 2005 el ectronic part, 2006
substrate, 2007 granul ar resin, 2008 substrate set portion, 2009
openi ng, 2010 cavity, 2011 bottom surface nenber, 2012 resin conpact,

2013 nol d rel ea%gmgli%llerp 2014 recess, 2015 recessed film 2016

flattened resin fecerving film 2021 feedi ng mechani sm (base), 152022

mol di ng mechani sArtondehSion mblding uethod fo mamcleanbBapart?A 2 dily € Eddndfe pomch,
2026 recess, 2027 polding surface, 202865resser/flat‘apggl%ratil 2031 body,

2032 | ower ©fPRESOENVeHEN adPRAEERRRISIeR Fstefo srnoRt drserbed wEhect roni ¢
part, 2042 j.floadelthe &9dmed hrough-hol e, 2044 body, 2045 |id nenber,
2046 | ower surface, 2047 Fomer surface, 2051 resin-sealed nolding
appar abus for el(éstabpriactypanduding04ad 203eniblyddeComes®n-Muidog hlebodns,
2054 body, 2085 pressing/flattening nmechanism 2056 | ower surface,
2057 filmf ure, 2058 pressing/flattening nmenber, 2059 elastic

nmenber, 2060 r e hehpastsirkghg a HOGLassoiTn) @5tdyed inthd Akihed appar at us
for electronic part, 2062 feedi ng nechani sm (base), 2063 inl| oader,
2064 fil m revwressipymadmgder an 2lgeonic papaccardipg to the BigsAt MBNEON 3067
pI{-ate, 2068,4:68%).§ accommodati on 25space, 2069 opening, 2070

peri pheral portion, 2071 filmholding plate, S interval. BEST MODES
FOR CARRYI NG OUTASThiE~H N\AENT4 O\, 2 mold asGomhiy bmsliides arfxbdiioppgr melkdhsedioh f or

| ect r oni di nbadi ment.s of th sent | t
Shd appar at HEBk BRGPG P AL SRR EPBOOIP HRSLPPHBHIon B AtV BHtien
conpr essi oNsgPhelbN 8 isPRsviRE ofi Bl i KEhEOHTIBpRAdld fesardi @gcazﬁvﬁS

Exanple 1 of the present invention and an apparatus enpl oye erefor
are now desfoF pererresgion moldiads pravieed e lower raeld wgcrion 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). Inioader 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 mechamsm 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

-



5(As to Apparatus including Mld Assenbly for Conpression- Ml ding

El ectronic Part) First, an apparatus including a nold assenbly
enpl oyed 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
novabl e | 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 di ng apparatus according to

t hi.s Exanpl e conprises an 15i nl oader 9, an outloader (not shown), a
heating nechani,gm (not shown) and a nold cl anpi ng nechani sm (not
shown). Inloader 9 siihultaneously or individually feeds granular
resin 6 and a subbtdaencidésadio patan $redror lewenpatiiorgthemafunfied paitith an

electronic part 7 into the.spa ween upper | d .sectian and
Cover | ol 4 SR rimieroR R ey s el o R e PR g n AR £

conpr essi onFiimhes 8aloader Sincluli®Sisibsigek@diving poRidd 98 vaanapper fordbH herebt he
nol d assenbly. The heating nmechani sm heats nold assenbly 1 to a

prescrithed Sabppatedtitisoenlacehen substepteteeaininspprhen PraihptstctpEepst Usper nol d
section 2 a d section 3 with prescribed pressure.

El ectronic gg?"t‘e%%{;’%‘wg‘l& on substrate set portion 4 in a downwardly
di rected state. Wnhog@enpragonlfiolding agpatdtys docorgingitd thistExedmplowasid ralgager

nol d section, 2. Lower | d 25section 3 i s provided with suction
Techani sm § Gi SuSOPBITE HEPROT| oleampRinRice 8 LAt 9/ scehon &
syction mechanhfiBeofEhi S SreRovded Wit BRI rSeasB AVAPUU TR 8ided
evacuati on nechanism for exanple. The suction hole is so provided in

| oner Hbl d geoulaoRsiBs dro eayity &aevsredivathrotld relegse i lde e Father,dyeadend| d
section 3 angd NG, SHS AGE 04 wilitlcbnie padt 1'0R30G e A GoHAGS @ Stop
portion 9a 6 %5 1 BheT POrtlon @her eonrs g#op por E Ion

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
correspornding 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. | to 3, plate 21 for resin accommodation, i.e., a tray includes a
resin accornmodation 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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9a is a nenber for stopping a plate 21 for resin acconmpdati on shown
in Fig. 2. Further, inloader 9 includes a substrate receiving portion
9b on an upper portion thereof. 5Substrate 8 is so placed on
substrate receiving portion 9b that electronic part 7 is directed
downwar d. In the conpression nol di ng apparatus according to
this Exanple, nold release film 11 showm in Fig. 2 is enployed. The
nol ding surface of lower nold section 3 and the surface of cavity 5
are covered with nold release film11l. Inloader 9 can feed 10granul ar
resin 6 into cavity 5 covered with nold release film11l. Further,

i nl oader 9 can set substrate 8 nounted with electronic part 7 on
substrate Qb : . 4 1l I he nol d
cl anpi ng nesﬁgﬁggl smo\(/lingtteﬁmtrﬁsem %‘?“8%%’%@3%%2%8#%@%5&? ?@q‘g‘q%{gfghgat ed
by the heatThen, peepieaahpsion Reaidropeminge?3 ak chverselvith moid odeasd §im3.1

Therefore, it. follo hat el ectranic part 7 is dipped in neltin
Fesi i mat erekne $aScIpHL G ELPTH B b L Opeaigd oF Gn oGt
material 6 dpfce\edovhndda 4rfdlaP Ebsth @ 1§ BBscA RRAmRId RIcRde HIRI13. Exanpl e,
electronic part 7 is sealed in a resin conpact 12 coffesponding to

t he shlpe of cavistp SucpreefdEvacatiorMeehsnipm ardligrodat i on descri bed

with reference t [ GS. | I . as: . nj f gedi ng
granul ar resin éﬂ tp gﬁﬁqm 'Ej&lggévg’e%bﬁb%u%%%ﬁ%u T6° r%ﬁjg? gltrpgia{g? rlnPI gét?ee for
Resi n Accorsvedatiénomgchanism foraitsly diehdtaes sir fitgard fibnd the Bnerdlodtion o2 fesihor
resin accommodation, i.e., a tray includes a resin acconpodatjon
space (rec&%@qﬁe%w#wosa%%mwdﬁw@ fijgm é%crﬂﬁéﬂ“&ﬁt?ﬂrﬁec sm
granul ar regi i Wala] : i 3. A
et phor al asief 8 xSk Durl P IERLA W O cRRARE peridcrg, 88 BRI 2
accomibfdat i znd agpawm [ath such zs 2 REuugombamikiye the on-efyelmelanighe vacgeni ty 5.

Granular resin 6 f to resin acconmmogdat i.on space .22 has sheet
shape a5 o Tl Beks tRuhiits BREGHIBER rd R e ARG Chyi 1
5 when fal | jro@dedb 68 atthaets Shd detithhtsle Agmitise xdvilved, prescri bed
anount of granular resin 6 js. first acconmodated in_resin
accommodat i on spiéletho onoff vaiva isopored, secthatibrgyaguatiqn echanism is used.

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

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

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

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

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

suction holes passing through peripheral portion 24 and reaching the molding surface.
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Then, peripheral portion 24 and opening 23 are covered with
nold.release film 11 having a prescribed size, as shown in Fig. 2.
Thus, opening 23 of resin acconmddati on space 22 accommobdati ng
granular resin 6 is closed with nold release film1l. 5(As to
Structure of Evacuation Mechanismin Pl ate) Al t hough not shown,
an evacuation nechanismis provided on plate 21. The evacuation
mechani sm forci bly discharges air outward fromthe inner portion of
resin accommodation space 22 closed with nold release film11l. The
evacuati on nechani smincludes a vacuum punp or the |ike, an on-off
val ve provided on the body of plate 21 10 and a vacuum path such as ‘a
vacuum t ube maki the on-off valve d the C or e like
comuni cate wt kﬁgg% cu%’toﬂglrr,es"? ?)crcoré’g?gﬁ%{}og .Spafﬁgf\c}%ﬂ%]ﬁ%ygﬁ eouigé ralr'):r ovi ded

to be attachatintholed padsilg deé it hadheral p@tod Iveana Resdhihg ¥ lmbtding surfacdi I St
the on-off valve is opened, so that the evacuation nmechanismis used.

Then, air iBa¥RSreonpipudl eerigdged! SYAoasniate ol Pith the ravnis interirstinton
space 22 byl IEb;acC %@Eéglﬁmﬁggi% {eﬁﬁo%%dtlaﬁer%@&éé@i&%tJl-de;fcg.ﬁéaeﬁfeﬁef the

on-of f val ve ose e space I n resin accommobdati on space
22 is $et to a [Aesctnivade offgedheg MechaaisdonReGoMaeriabnt | y, nol d

release film1l covers plate 21.and is_fixed. Thus, .a ate 25 fed
Wt resin s fdh R ARG TER SPHE S B eI R ddtedtifed | r om
the on-of f Mah¥@s@1 Rlefblogdd, ad oW B M €IS € Bhedidd\ R hiriih 3 NadhiRagdee f ed
with the resin is reversed and 20theréafter inserted into the space

bet ween upp&rnuasiresinste c tfugher Xeeting meshanismd) ein deed Bragnlapregis 6dessini bed
later, as u i ' . . r of

et on” hol ALonRLAEn Al b¥fue 21 B, itomy i@l AT 2
accommydat i smbuapefaesiger ufit fred, CiHebdinginschhiisrng & tlintlndenatrbeiviigahdchamidin| es
by the.evacuation chanj s Mol d release film 11 npy bhe so, adsorbed
to peripherdi? W{e{%ﬁe"%‘?&t rs&nulab@ﬁmgff Qéellafrymeékaewfl&a&?ek?é’ ed
with mold rglieang tfd grifulbd resigovering of plate 21 with nold rel ease
film21l may be inplenented by both of evacuation through suction

hol es ext endi ng Regeiving meehianisma é toinelwrits i oitrodyrtior mechapism g2 antwdpdingand
evacuation fr uct i I i roagp i r3l tq 24
and reachi n%re’ct% eesdrf‘g"%c’clf ﬁﬂogf%gaﬁl r %a’ggsgw%ﬁlqc e ggtg%lusggﬁ 02% c}fﬁggeejsl :)aﬁd
accommgdat | Oftedep aresudng Mechphisth Goatilcelly 33 MEabHR prdierited abonm of glagslar
passi ng through_peri pheral Portion 24 and reaching. the noldin

surface nayresi6duradrcrddnie Platecble c 46 SV e FavtErdseipngneshaisms3t o wi t h
the resin is. f [ boR 2 and
| ower nol d ?ggﬁgr}\lk égﬁﬁgé%ﬁ?%é%aﬁgﬁgﬁaw@%ﬁ%“?@%%é?ﬁ?@%@éedi ng
Mechani sm f the gReslarresitaingr platk 1 while vibratingoand evoving thiesseotepr escri bed

g B g B PP ALEL

gkanul2ar r egbratiéh dmifothigihg mbeRatkm thotEiedval) wsdn gldte GRAsUHEE fheHanit |(l04d

resin 6 to ge?l)8|36r? 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 infroduced into plate 21,

Granular resin 6 may be measured by both of a measuring step with feeder
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accomodati on space 22 of plate 21 with a uniformthickness, i.e., by
a constant 10anount of resin per unit area. Feeding nechani sm 31

i ncl udes a receiving nmechani sm 31a capabl e of receiving the granul ar
resin and a delivery mechanism 3 | b capabl e of delivering the
granul ar resin. Recei vi ng nmechani sm 31a i ncl udes an

i ntroduction mechani sm 32 i ntroduci ng prescribed anmount of granul ar
resin 6 to resin acconmodati on space 22 of plate 21 and 15a feeder
measuri ng mechani.sm (1l oad cell') 33 neasuring prescribed anount of
granular resin 6 introduced into plate 21. As shown in Fig. 1,

i ntroduction nmechani sm 32 includes a hopper 34 for the granular resin
and a |i ne%ea%rh@%ec%sﬁx@@%@;ecaang Hk&ﬁh@l!éﬁ'ﬂg aﬁmmgars@mgl s&h Wil | N O
plate 21 while vibrating and noving the sane. Delivery mechani sm 31b
i ncl udes a ptagerangmeeckanisini§ o crceiviog meakmniss3d bifr, thqreammabndtu on

f h
(Toad col 1) e R0 ot P BuRAR g Mol BB FRRR i N portion,

The vi bration uniiieargfingiafi@sifie ¢ tamednoedintdf radie sccghbddtidh spa€s2Nofplitd
resi n acconmodat i on s ace 22 by vibrating plate 21. Thus,  granul ar
resin 6 i s +obuplipear Hor aﬁlcrnefmeb# Rlater?d By eﬁ’éﬁ’@il bhthe/plat‘;dﬁ%eyéngent ly,

t he t hi ckneggp@fics@ranular resin 6 is uniformzed in resin
accomnmodat i on space 22. 25Consequently, prescribed amount of granul ar
resin per unit dafigagilgitéoremen.in granudritesin fvorrdsn aqgpamodaion spse 22 6 i S

flattened. PBl.a r C anls neasur es ular resin 6 to
be- i i r oducBee PhtBE BRARe’ S EREPETeR o4 BEFRCm ey S ERE PR By bot h
of a measuridien folfdRe M bitbyifRAERNE thmguaﬂnm@ ofBe R &M SwitPh squegREVi Ng
mechani sm 31a and a neasuring step mnthﬁﬁmate measuri ng mechani sm 36

of red&iving nedh%ﬂpéﬁfgomm€$@ﬂhﬂﬂ@ng8% erieP¥8l . Al ternatively,
only one of t hegﬁ‘ms e O%ﬂé}?}%ﬁﬂé mgﬁYngSI T &aerléc{rgxqc g%ﬁ according {o theW]en

granul ar resin rnto r n accomodat | on space 22 of
plate 521 fpresend investion iv ntow déthitedlyfdesedbed 8Bh refdraicetdXhe dmyinge noved by

the plate recei \in 4 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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mechani sm If irregularities remain in granular resin 6 in
resin accommodati on space 22 of plate 21, the thickness of granul ar
resin 6 can be uniforinized by applying a vibration action to plate
21 or by flattening the irregularities of granular resin 6 with a
squeegee. 10(Method of Conpression Mlding 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 drawi ngs. In the nethod of conpression nolding for an electronic
part according to the present invention, feeding nechanism 31 first
drops granular resin 6 into resin 15accommodati on space 22 of plate
21 from! | nafil ¥hdlghh Whobaednin i HOEdse s PY SIOB ol e HR 1 Lduhe® DY
little, as shown in"Fig. 1. en, feedl ng nechani sm noves granul ar
resin 6 in msclpsexontechvoligenperadpaten 22 i Thetefose, lateelt dogeredwih miohie

direction Y _whil nt i nuously. vi brating the sang. Thus, gra r
esin 6 1 TP I RECHrYah e AR ST EEP U ar e d
Consequent | Wiithikeredidlis GiHRES MbveteRbIk@in hASIAD6 & shfprelsiyfdiatdast
Granular resin 6 is neasured by the respective ones of Réeder

neasur ithg mBlhbhingiata®. and pl ate nmeasuring nechanism 36 in the state
I ntroduced into fﬁeﬂﬁat@ﬁ?gemﬂ%{xé r%f)n %F}Q\Pe?seg?as SR ERr $ ﬁ{eﬁ%ﬁ%ﬂ bed
anount of granular tesin is flatly formed 1n resin-accomopdati on

space 22. Thiepponibhda nfihleadeed ttopsnedetsddplapd 25 e dht thids frhatsebsdteBed with

granular resin 6,tp 25cl ose opening,23, as shown in Fig, 2.
Ther eaf t er iopnied with plestppnie Paf@dh%{?fgeena%hsmae#lwewaﬂlega%@f inloadsh

per i pheral mpﬂheE@ﬁa“@ére%@trmcsfgﬂtﬁﬁ@@éﬁi&fﬂmﬂo«@mspac_e 22 through the
suction holes of plate 21 by the evacuati on nechani sm Consequently,

t he deltee of vaCthemmwpper méld sepor 2 aidlowesingld sectiomfregapied anpiabed? | s
set to the pr.escrib val ue Thus, openin 3,0 vered. with nold
ol case 111 e A b Fatineitis SRR FE docATRES R wletE ST ac
W th peri phafradgedor & besitiod4dbovER@AGTOr Burtidr adubstidfe i ¥ e Gubsirith s¢rol d
release film1l and provided with resin material 6 infroduced

therein, i.&tioprafwrssmplddeciion R in e Siatestliers dectrapinaart / heliesieht of
resin mater igghnfakiS PAAPHAS S8 oK iftObhiieWRAYR rldib§huthed T IR HRIPS:

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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Then, plate 25 fed with the resin is reversed, as showmn in Fig. 3.
Thereafter stop portion 9a of inloader 9 stops reversed plate 25. At
this time, substrate 8 nounted with electronic part 7 is placed on
substrate receiving portion 9b of inloader 9 in the state where
electronic part 7 is directed downward. 10Then, upper nold section 2
and lower nold section 3 are opened and inloader 9 is inserted into

t he space therebetween, as shown in Fig. 4. At this tinme, inloader 9
is arranged on a position above cavity 5. Further, substrate 8 is set
on substrate set portion 4 of upper nold section 2 in the state where
electronic part 7 is directed downward. Then, plate 25 cones into
contact with the e .of. | ower ol 5s ti n cover
openi ng 10 O R |lfl§/g%° g&pg E%%Cca‘tqﬁnsemo%l“ﬁo F%’cﬁésﬁﬁfﬁ Pﬁei%e %Fﬁ?%o nt o
cl ose cont agdvity\ isitotdied Wit ol geléasd flRCHL. Ofin ih¥wedte, FRGlas@Sih b @lls Fté O

cl ose opening, 10 of cavity 5 in the state covering glate 21. The

out er peri pfeFRP opBe {q\*@hpeﬂwmﬁpe IpsH} %cégemfafiqwmacpg atise HPRSH PsH o e

ol ding. Sur Lanertnd OGS sTRh RGO ke RIS i B oAU R per [ pher al

portion of nold r I'm 11 is ng surface of
| ower Mol d 20s ecthmrreﬁn mohmnedahphmaed Zzpnfrpﬂat@m R $osithined hbcsve taving 5 as

openi ng 10 qf cay 5 and openi 23 of plate 21 are itioned in
subst anti al iaS? Seﬁfan =l E s held th?ﬁg‘f‘?t %H%haﬂwgéli‘ef‘f)“bfg %0
opened t hat intrBgn &hfhBodkion §abdn2aC CRIFERHA LI 8 preRALR a%%uﬁ’tfof@raiﬁl@: 25
changes from an atnospheric pressure state to a vacuumstate. At this

tine, air ardnfdarpried Tapirepinsaseenoedagon spapeiolsryitydi. schar ged out vvar d

through the suctop %ﬁgﬁlég ﬁ{%&@?ﬁ §9m8'18 ab Bl ?ﬁ??ga\%%# thld BESe

the surface of cavit o surfa t| on
3 in liwer mtzlcdbs&iewﬁhmapﬂascnﬁwreismreeas sl’mvk/ﬁimrﬁg ESaSEhtﬁd', thapiekeribedes i nt o
cl ose contact with t {’fs’ ng. surface of |Iower nold section 3 and

the surf acePGFuEy? eds,tot eHRBGAVITY Y- Fidy thistimayelegisonic parypmouptedion  on

of mold rel %@a’cé!&lsrﬁ‘ip]p@d mctﬁ’é:hélﬁx%%ﬁlﬁ ﬂxgzah%v S)peﬂ)hE‘Qle(]:thchf, eV iskaled
noves into cavity 5.. Therefore, the surface of ‘cavity % s covered

with nold reitbzse cinpant 1200ﬂmpmﬁmgt$ﬁa5@pe gf@nty ar resin 6 falls into

cavity 5 of the osition fro sin 0

Che ubper _posi 1 DELHERRERTeq Pia T StSER R Gk BlofBRE i ase
filmlkis irmdmg(f&emcswatraﬁct partadb@ding &SEmme;@m&d@ﬂasﬁ@resmm&naﬁn@f
plate 21 is, positioned above cavity.5 as shown in Fig gr anul ar
resin 6 is Aefeploysd finmethedef manuiaeliing A fRlectpuc gaft wp?ﬁrlgﬁp 8}@rpées§nt| n
resin acconypgabhon space 22. Therefore, all of prescribed amount of
granular resin 6 can be fed fromresin acconmobdati on space 22 to
cavity 5. 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 electranic 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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Then, inloader 9 is unloaded fromnold assenbly 1. Thereafter nold
assenbly 10l is closed with.the prescribed pressure, as shown in Fig.
6. Thus, the prescribed pressure is applied to the resin in cavity 5
At this tine, electronic part 7 nounted on substrate 8 is dipped in
the nelting resin in cavity 5. Thus, electronic part 7 is sealed with
resin conpact 12 corresponding to the shape of cavity 5. Wiile a
thernosetting resin nmaterial is enployed in the nethod of conpression
15nol ding for an electronic part according to Exanple, a
thernoplastic resin material may be enployed in a nethod of

manuf acturing an electronic part according to the present invention.

hi e Uhe oranul qiud faht ditoRIRLAYSikRe kD% TELASH 10k scaTRrERe! o

nol ding for an electronic arious
shapes suchEasngid) ml&atapfofpmmiang/the Gsia shaterhbmbyige carrjed @scwhiledebdingrilie cl e

size distribution o ed r be e

af or ement i offéd & P& ﬂg?%hwam gﬁﬁﬁgwﬁgFWgE“?%Fﬁﬁ”ﬁﬁﬁ%%phere of
room tenperat ur eA@ﬂdJr%ft@ﬁﬁIﬁht%rthprr% %%%Hicﬁbémﬂt}ﬁ%bME&%ﬁgfﬂh@ pl ace of
the granular resin. In the nethod of conpression nolding for an

eI ectrdnic b@nkgroancbm,dlmﬁgnosi@f Eomeprgsision-neplding, i.e.oresibvacalivg aredéctrontapart i al
an epoxy S 25e exanple. In

t he met hod 6? co%’?egsoglagﬁ {e(ﬁhz W %“3‘%!“&!’-‘%@%???’8“‘8@?’1{18 &ccor di ng to

Exanpl e, fuedsrhlﬁéssuomfdlmgSappasﬂumrmtf@farﬁdlatrsmsbaraﬁ efplo§é&d, Bs $MBtvelid Bk,

havi ng transgarency, a resin material having seinitransparency and a

resin materf&al doRethod ingarHedme apilewsscent material or a fluorescent
terial may be I | din
TR y EFP | 8Bilssion moldlng é a.rraﬂﬁ 1’1'?1t ﬁ?%&@m&%@?%ﬁﬂ?g{sﬂﬁ@?ng 9

for an electroni'c part according t e step of
the redl n nétrecli assem’dylsli@dethow@dnr@aon whldirg appesatin fl 0 heTheesdld

ASARIREN TR NS EENEE e R
above sect i gdtiof 110865 provided with cavity 1107.  Then, granular resin 1104 is fed into cavity
1107. Thereafter granulﬁ 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 menhmuism 1109 is employed. Feeding mechantsm 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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5background art, a nmethod of conpression-nolding, i.e., resin-sealing
an electronic part 1103 nounted on a substrate 1102 wth granul ar
resin 1104 by enpl oying a conpression nol ding apparatus 1101 for an
el ectronic part is enployed, as shown in Fig. 22. This nmethod is
carried out as follows: First, conpression nolding apparatus 1101 for
an electronic part is prepared. 10A nold assenbly is | oaded on
conpressi on nol di ng apparatus 1101. The nold assenbly has an upper
nol d section 1105 and a | ower 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 heati ng.

Then, upper,nold se ti.on d | ower no secti 06 are cl osed.
Thus, 1561 clebrbat B eened e Boernlt el hi oF R i o G
1104. At t Nesin 1 0Wscatferdng Stekdafer FERRE to OfolGAR ilrfaks! b 1B8erthdld BRtiboM

surface of cavity 1107 applies pressure to granular resin 1104 in
cavity 1107 10¢men grampiargesn Dfsded intoraviss b@ﬁm Haprefore; f‘?éelmiﬁt@f of

ty 1107y , t ed
oLt oo PRl ek LERLO0S SR B8, in e
fed i nbo caMiob yndb@ér méit s¢dnn1$1106ranqc1®seﬂeed| ng rrechanl sm 1109 is

enpl oyed. Feedi chapi sm 1109, i ncl udes, a t h- hole 1110
recei vi ng- t he r it Pfil%ﬂmf%lmd&ﬂf Ipiowe His PG matel dbesigte e 1111

provi ded Oﬂn@lding‘éﬁ-ﬁo@mﬁuktﬁ& H]Eécﬁ@émen%ﬁ&hfuﬁg%n’ﬂﬂur ﬁf&ﬁéﬂeﬁﬁé’% i's
inserted into the space between upper nold section 1105 and | ower

mol d sect i othe subgigate SIWQQ t &Onﬂ§@t125u¢fsa pmblbm@ﬂseimstheaﬂeldmf/@rod@pfem ng
Of through- Qe?en ra%éld:!'ol ﬁthgr%'\or} ro-ghgl?%{l Of e tg 5 ﬁﬁnu a%ﬁ%fg%ril;ﬂ'olﬁidg4 faI 's

by the distance Fromt 0sitron 6

posi tiion ofordac\/tbtsmvelthﬁbrob{ammgluﬁnédt wf the felldwingrmol® feldaselfilfids ¢xamiredt t o
cavity 1107. he conventj on %;od of co ressi.on nol dj ng for an

el ectronic part by Felsasg lgp is eq@ft wRdeserbly @ja fesding ieghonismy (8% n
1104 or powdedinAdbandingnda ngfl@fé%@ﬁlﬁl%%ﬁ@ry]rga% aﬁ@ﬁh{oﬂrrﬁlei’s@%m take-

thereafter adheres to the nol ding surface | ower nold section 1106
when granularrollesi Rhesg folleisso fasate that theamld teleask 107 is fEhertbé spacs befrwessi gn

][ng'; ﬁrgzi gp ? ;gp%ﬁglgg ?F%‘P%l)‘%(é % bs%% 910 sec?tiornqﬂ.)é-.I " %Is, ueemclalgmg asrt‘acg of
15 lower mold section 1106 and the surface of cavity 1107 are covered with the mold
release film.  Further, granular resin 1104 is fed to cavity 1107 covered with the mold
release film.
However, granular resin 1104 adheres to the mold release film covering the
| molding surface of lower mold section 1106. Therefore, foreign matter 1112 such as a
S 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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51105 and |l ower nold section 1106 are cl osed. Ther ef or e,
cleaning is required for renoving the foreign matter adhering to the
nol di ng surface. Further, an inconvenience resulting fromforeign
matter adhering to the substrate arises. Consequently, such a probl em
arises that the yield of products is deteriorated. In other words,
productivity of the products cannot be inproved. In 10order to solve
this problem enploynent of the followng nold release filmis

exan ned: The nold release filmis fed to the nold assenbly by
a feeding nechanism The feeding mechanismhas a nold release film
delivery roller and a nold release filmtake-up roller. These rollers

so rotate t“@E?hggmﬁﬁﬁgﬂ&ﬁéﬁﬁﬁe filmis fed to the space between
ion a 0

upper nold sec wer nold section 1106. Thus, the
mol di ng surface Adcorlibganee comktticnaichbimpressididfiolding apgacanssifor Mcsecrbnic

cavity 1107 are covered with the I rel ease film_ Further, granular
resin 1104 P&t ffeéw%fﬁwg%m\?gwimgggvgmera FAPHaR G dalls 8P Eneity i | m
However, gr gy lsm dskihdid 9 0adReiRSihO pldiBlanmbif 1 TR! SRR dukhdn
covering the nolding surface of |ower nold section 1106. Therefore,

f orei gt mat eallision with themifacesnf gavit@rl €&, and keielihe saeesi hot farited rresurtiform

cubstra.e Lo RSAELRAR, eGP RI R h R e OB ©°

enpl oyed.  such as ARGk dr @n kiplaE ABERdvin R onGiiFRh B5&kh@R Maltels ng
apparatus for an electronic part _described with reference to Fig. 22,

shutter 11192 grapplanigsin é 04 inaat uvpifamiyoheated ipeanitn hi 075 oTherefersusib Aol e

1110 i . f i . th

e per ! oatts pallyBiscfhipaR sy R B Bact AT LEHAR b 1O
1109 vitfen gr anul Bhe afeegnentidrd 4rdblen siseswlw ic avase whark@dothtoesrematen | v,
the ampbunt of, the resin.material f.ed to.cavity 107 be

heur T o entich iR B Bur et rert o bRi€Rdh il g S b 1 e

into the caydhdla resannot be i nproved. According to the
conventional conpression nolding_apparatus for an electronic part
descri bed with rérdavenioa disslopgddn Examplgs 2rand drdescgbedrelast has begnrprapoges

falls up 1 0ounGRd i sohkQfe (oRGh bPRRUARENRAIG abbdbus bld dhéthcd debdBed with

granul ar resin ers due
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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5collision with the surface of cavity 1107, and hence the sane is not
formed in a uniformthickness in cavity 1107. For exanple, granul ar
resin 1104 is easily forned in a shape such as a convex shape or an
angul ar shape having a nonuni formthickness. In this case, granul ar
resin 1104 is not uniformy heated in cavity 1107. Therefore, such a
defect easily arises that part separated from another part remains in
the resin conpact. 10The af orenenti oned problem arises also in a case
where another resin material such as powdery resin, powdered resin or
liquid resin is enployed in place of the granular resin. The

i nvention disclosed in Exanples 2 and 3 descri bed beIOM/has been
proposed in

Bnd mathod BBSURTHE A BREFBP AREY S BPt. oo% SNSRI BRE of

this invent upippesmbl@ s@kibh CHRAHoYe poTRHR VeEixRY ﬂﬂibh%édéb[% Yok niatcpééa?&ns
Anot her object of this invention is to inprove reliability of the

amount of r &3 pppesgd tﬂrHRPETaIWéé\?M‘?n 1082; | Fhemeld esemblty fusther ipeluddsias

' nyentl on i Exéhngrﬁﬁgr %&Q%&ﬁdgﬁ%t résﬁHa(}ldtaH&h&%Yec@ |S}r%{|g&“$} Osrﬁmg@'f{no rm

t hi ckness. ression no

el ectrdnic plampmgmp;mr wbldgedtion EXC2rapt bv&ram:w setticalped altiupreempedyed

therefor are now described with reference to the drawi ngs. (As to
Structure of™RBi%d Assenbly for Conpression Mlding for Electronic

Rart) First, a coERidst Qpsirdbng nﬁap@a%numoiQ%a&%ﬁ@étra@fs&eﬁomon
referred to al so as 25" aratus 1001") for an electronic part is

descri bed wil@ds. r fhsiratad 60 is sqtiog substtate &5 pgomnAﬁfﬁﬁanam@ wigmlel¢atroniodes a
| d assenbl 01 d _an shaown | oader
R B et Tyef Pl Rt Plho S 104,

13 feeds 5 nount €
bef or eLomol dcm-gtyanos Ias 2@ pwWartii idiedt @l opbing m@mrm l(&dnﬁﬁiﬁﬁfﬂﬁbt}tutm‘@hﬁc

unl oader unLc?tﬁ)crl'r'lssurface 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-moélded.

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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the substrate after the nolding fromthe nold assenbly. The nold
assenbly includes an upper nold section 1002 whose position is fixed
and a novabl e | ower nold section 1003 opposed to upper nold section
1002. The nold assenbly ftirther includes a nechanism (not shown) for
heating the resin and anot her nechani sm (not shown) for 5cl anping
upper nold section 1002 and | ower nold section 1003 with prescribed
pressure. The nol di ng surface of upper nold section 1002

i ncludes a substrate set portion 1006. Substrate 1005 is set on
substrate set portion 1006 in a state where electronic part 1004 is
directed downward. Lower nold section 1003 includes a cavity 1008.
10Cavity 1008.has an upwardly. directed eni ng .10 er
constitutin eqlﬂ%prﬁ%flt’%irﬁ”?ﬂ?tf%@nwr r&ﬂ@i@{b B9 : v“é’é%?)r égg’%%%@groési nin
cavity 1008gmyi@rekin 010%0 ERAP E008ILS iMl&der 1089 ahPth FecBinp bESBEALe (RRRET
1009. Granul ar resin 1010 as an exanple of the resin naterial
is fed to caipprase opation 1906 inlergerd 04 2 sray basimpigaieousfyperfomsidorsect i on

1002 and |l o io r I . he npi ng
rochant sm vr P RbAREP Y, "B SR oy gt RS e EalBt B TS
di pped & n t bavity ¢G8randmibetratal 00etdm the spate BawednyuppQilold yechiedit 002@nd

G anul ar reg}n 10&0 is mplten by a mechani sm heating | ower nold
section 1009%erRaldseRtieBA3esin in cavity 1008 is pressed by pressing

rember 1009 Pr aspick BRl &aRh0p] RAMIS bt BRI nking Hethdld fRase

Finally, electronic part 1004 is sealed in a resin conpact 1011

20cor r esponfliimdgstribed later edrbgpwoatg meokirtism 1038 erticallyondvang fraoredd21t he

el ectronic rt i s _.conpr ian;mol d t hough, not _sh e a
e numbeltspeERernan REF SRR s enmpost RO Aitreie (5% ace
of | oy nOhGumend indnn kP CRinderd diivisy Bethhins) 1016 cautdly mbORBS ré W15,

provi ded on | ower nold section 1003. An_evacuation nmechani sm such as

a vacuum punp 25¢§teMoldRaschibn gddrame fopHeldinedeld &eleassd®) suct i on
hol es. Thus, a ngld, i@il%%lgfrhdl (fi]cgsjc?ﬁlﬁi%f'i fglﬂg‘g d'e%}iﬁid With %fe?é%?ﬁnd to
| ower” no 03 and t

t he nol di ng surface of section 1 e surtace of
cavity 1008Figl &l oader 1013 can feed substrate 1005 to substrate set

portion 1006, whjl f eedi re i,bed amount of granul ar resin 1010
Pt o cavi by 1000n Sreh Fk ) sRhe T hatE st S AR Blrsf 5 000
by i nlmader in%ﬂa&_aanﬁparmamégeﬁbﬂgom afdPRivet Ane ol 236 Bsidsat® set
portion 1006 by inloader 1013 may be simultaneously perforned, or

separately BE%*B@W@Hﬁﬁﬁml%%%loader (not shown) can unload resin
compact 1011 1N npoid 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

-20 -



5cavity 1008 and substrate 1005 fromthe space between upper nold
section 1002 and | ower nold section 1003. Lower nold section
1003 includes a frane 1021 for holding the nold release film
described later and a novi ng. mechani sm 1014 vertically noving frane
1021. Movi ng nmechani sm 1014 includes a rod 1015 on whose forward end
a stopper 1023 is 10mountable and an air cylinder (driving nmechanism
1016 vertically nmoving rod 1015. (As to Mold Rel ease Filmand Frane
for Hol ding Mol.d Rel ease Filn) Franme 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 inside thereof, and

15i ncl udes upper. frane rtign 102la.and | ower, fra orti.on 102
| b opposed 03'up'g§urs’ FoRRee! Qﬂ"# @ﬂl' fg,frame 1632 TOsF 8°%Wag§§1 8500 m 1012
is held by wquper frane portion 1021a and | ower frame portion 1021.
Thus, nold release film 1012 is pulled with prescribed force. Frane
1021 hol di ng no/Mold &leasesims 0] 2ispoepered by iqutting nilm drpwn etdfomeaifilmgn ghe g

fil m hol di : : ' :
out v d 1 o PPATHRG kR ok Bk DENEEARS] b ot o ey e A5ty
mount ed@ w t ecessarppies cob@BBDnding ppthe gizd dfthoroidinh eurfilce efligeeneld setion

Y TN e M T N T U N
(forward enghnffetdy EReridddhSmoRing siifR8 e lowdPhili3eBe 1003V isgciddGhani sm
1014 (forward end of rod 1015) of |ower nold section 1003.
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.

A (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 noving
mechani sm 1017 of inloader 1013 to noving nechani sm 1014 of | ower
nol d section 1003. Thus, stopper 1023 and filmholding frame 1022

nove downward al ong rod 1015. Mol d release film1012.is
prepared by cutting a filmdraw out froma filmin the formof a
roll into a prescribed size. Mold release film 1012 is cut into the

m ni mum 5necessary size corresponding to the size of the nolding
surface of |l ower nold section 1003 having cavity 1008. The size of
nol d rel ease film 1012, which may be a size for conpletely covering
t he nol di ng surface of |[ower nold section 1003, is decided in

consi deratign of the size th er.frame portion
(0210 and | VAN 1557 4P a1 GoBbrelenteh Srims AMEREF FCBE ol o

rel ease fil ﬁ@cé%%ddtﬁwn%ﬂ)dcgmd)ﬁ)/td RYGRE uAiimanickRe. Szahafwdrie ghmbigi ng
surface of |lower nold section 1003. In the nethod of

conpr essi onrassl 181 hepsfasheeashaps. e dawsmrcgismar resic ki Bisg aggremiant larsg,
therefore, r f ; h-8L0al e
resi n ol ai Pl b GatiespibudRialo bERSRRE | HeRAIE RO AR R B0 O
syst emd hat foamsibbawéenl thagenulds) rﬁnlcﬁhedelordsegreldllafrmm la)mlels'pmgyy Redid er
to a nold assenbly and taken .up by a take-up roller

speci fical | QCWW@E'“‘;S’&FP%C%W%I%T aowm@g tp m%?%gseﬁrﬂw%@meen t he
delivery r Ob}e%nb@d'lgn&ﬂ@o@*ﬂla?%ﬁqmw ls%?ﬂ:rc;nhfemm&danﬁﬂdm% fidel 1082

present between the no assenbl the take-up roller necessary in
the roll fetxéamity @ﬁﬁv@ﬁe@m@m%%@ﬁebw&he frrh@neﬂmkeessmeiescnbed

qnsunptlonm?gf the nold release filmcan be reduced. (As to Plate for
Resin Accontodat i on) 20Plate 1031 (tray) feeding granular resin 1010

into cavity 1008when plaxe/10HISE Favareel], plahiilar redne [ ®0GRVikOthE u@ifor. thickness in
Pl ate 1031 includes a resin accommpdatjon space (recess) 1032 in

whi ch pr escPiaisd@3 hinds fomshe ngsitipn pithe malding syrace of lsweimelfesdiar 803 YResi n
accommodat i gy,s @s?t?on g:ﬁ% AL @Elﬂ%@gfﬁa%y il(fbg?’aso 5%%&1 14231 ﬂ%@s fime,

peri pher al port 4 enc osi ng 25opening 1 Prescri anount
of granul ar graaslarrresm)mlol isfei mt the ctete edirnitaitiog the sniform 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 is accommodated is closed with mold release film 1012. Mold release film

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

cavity 1008 and resin accommodation space 1032 are adjacent to each other through
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accomopdati on space 1032 of plate 1031 by a feedi ng nmechani sm 1041
described |l ater, as shown in Fig. 9. Ganular resin 1010 has a

uni formthickness in plate 1031. Further, granular resin 1010 has
shape retention at roomtenperature in resin acconmodati on space
1032, to have the uniformthickness. In other words, granular resin
1010 has a sheet shape. However, granular resin 1010 is an aggregate
of a |l arge nunber of granules not welded to each other. Therefore,
comuni cation holes are 5fornmed between the granules. In other words,
granul ar resin 1010 is spongy. Resin accommodation space 1032 is a
recess corresponding to cavity 1008. Therefore, prescribed anount of
granul ar resi 0 om.r acco datio ace 10 [ O
cavity 1008™Rfi” 8“?73‘"?1{0;?&% e @tg% eWQPWQB%D‘P dFYﬁrsteaP@Fness,
as descri bedodiamem reidQy¥aniont aicoptAad 106 df%)iﬁgﬂ@ds sUPERBH it craeﬁl n
1010 having the uniformthickness in plate 10 I's fromthe

posi ti on of othpresubsingipllypnd iy same gosition) wré@wm K d8ct Ixtmldmgmgnq]@)redqgsq he
osition of r Iater At
Phis tine, SPLRIPShRTRHIERR ieribih tekidf s P ERE AP LS
uni forr t hi Cknes'Bhus , Tesdt bamodagomspatearOdnand the bpakO in @wtmiaoaforﬁta a

unlformspeedfromth I surface, toward the 15ypp surfac |n
cavity 1008°8%dSeAthar clistoacedstigned B @P‘éﬁ@F%ﬁFﬁE‘béqlﬁ 168%¢

concave shapgd Blef8¥int YOli%sorbed to caVily 1008 1o hide'a sRAM ARk Blelhife of

contained in individual granular resin 1010 itself ‘uni form y and
natural |y moagty 18@m Imhethérovesds, moldfrelease im0 i2onaveefrom pherpositierf efce si de

of granular resi t h t hol es (conmuni cati on
pat oy - bet weRTHBaPTEE S ASE0 b1s RORTY RESEhABar st n 1010
Therefmre, resi rIFdIl@ﬁ‘iﬂg@lie lﬂ&rlﬂaemrﬁeld 1t18a56 &lth umzlﬁl&aercgranm raﬁremaot ed

fromformation of voids or the lik shown in qu

peri pheral [ ﬁP@ﬁeST@&@Waﬁﬁbﬁﬁ?ﬁdoiéﬁo ‘éﬁ"’éy SfPer dBUsnBTRPIIFFIEEP

rel ease fil

granul ar r eg?lgleq%ére exfkgsﬁgg{:%%m IS C gésg@ééw t ﬁ d%g% ?%I l\gg%g&fl

1012. Mol d calitedeis. f Thm@&l@mmlandsﬂ 101 wkdinted ﬁfonaawlber&@bﬁtoahe
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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 1s provided
on plate 1031 for resin accommodation. The evacuation mechanism includes a vacoum

25 pump, for example. Resin accommodation space 1032 of plate 1031 is provided with
an on-off vaive. The on-off valve and the evacuation mechanism communicate with

each other through a vacuum path such as a vacuum tube. The on-off valve is

attachably and detachably provided on the vacuum tube.
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I nl oader 1013 can place reversed plate 1031 on | ower nold section
1003 so that cavity 1008 and resin accommopdati on space 1032 are

adj acent to each other through nold release film 1012, as shown in
Fig. 13. Further, opening 1033 of reversed plate 1031, nold rel ease
film 1012 and openi ng 1007 of cavity 1008 superpose with each other
substantially on the sane position, as showmn in Fig. 13. In addition,
nold release film 1012 enters a state held by |lower nold section 1003
and reversed plate 1031. 5Thus, resin accommobdati on space 1032 and
the space in cavity 1008 forma cl osed space. The cl osed space is
partitioned by nold release film 1012. Thereafter nold release film
1012 is adsorbed_to cavity 1008, to have a shape al ong the shape of
cavity 1008. | n Whepehe %ﬁ%gﬂv&mﬂp&tﬁr 1&3éa%@enffdb the £ERERAtippREShanisEM t he

posi tion Of ﬂhl@%@p&?{f HRwiA o ere d;R on%ﬁ%e?@f&fgﬁﬁ%@{hecav' ty
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evacuati on mechanismforcibly discharging air outward fromresin
accommodat i grndyaesn 108N mblos@mmmwulqmpzte i éﬂeasélom limFigd12 i s

provi ded on pl at 1 for resin acc dat eva uati.gn
nechanisn1incIud@gmgg@%éﬁ%ﬂﬁﬁgﬂﬁﬁﬁg‘?gpq?QB Pgm Fﬁy %@8Wﬁ3ﬁ%¥ion
space 1032 ﬁénpmbxalt@nmabu , %0 BH20Y ind@eld Of fokiy dl@dhm%fn% aWatonRd Féﬁpﬂer@m of f
val ve and the evacuati on nechani sm conmuni cate with each ot her

through a vaetion 4wt trepgh shesyetionroles biethe prasuaion grephapismiaclpding
attachably ppd.dehachiabh YndUnnH S84 8RubR§ed’ 2AHSihY B 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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Wien the on-off valve of plate 1031 is opened, the evacuation
mechani sm forci bly discharges air outward fromresin acconmodati on
space 1032 through the vacuum tube and the on-off valve. Wen the
on-of f valve is thereafter closed, resin acconmpdati on space 1032 is
set to a prescribed degree of vacuum Thus, nold 5release film 1012
covers plate 1031 and is fixed. Then, the vacuum tube may be detached
fromplate 1031 and the on-off valve. In the state where opening 1033
of plate 1031 is covered with nold release film 1012, evacuation is
performed on resin accomodati on space 1032. Thus, resin
accomodat i on space 1032 fed mﬁth granular resin 1010 is set to the

Comes. i nto ol osctlsBAT APy PR Ar e P peis ol ey 003 fo eflng”

accommodat i grnsipaesn mamtoaﬁsn@homs h@wﬁbgnbehl Al 't hough not
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t he evacuati on msc ani sm vacuum t u t’he on- off
valve) §s eriﬁlSaydnldes Aculsiratt ngeiviog pdriisn lemewg]gm&’ﬁramﬂOpi abentdd®ith can

015 Cor et Fiet SabF o b BadtoalBbe BB Mot et AR o |

perform ng euaepRid @31 ¥ef, 8ty ACHRAETRIAT 1 RRHARAREVIAORA- RWMInd fifine
met hod of performng evacuat i on t hrough the suction hol es provided on

peri pheral pP8#%dndn bagoringy 0BRopakicilraslyd82s is atteanhatdy andgletedkablyb nol d
g ease 11! Bl UGBl 61103 hes L85 SOl AEQH AGIRL o Elsaoe

film 1012 t or mng gvacuation e suction

hol es perancpgemﬂér i 10101 d@BAmdstayednen @Manﬂmmlma&mtlem unti |
i nl oader 1013 advances into the space between up nmol d section 1002
and | ower nold sOVngmeshspiam 1047 %msm @é&@orlpqe%‘”1tbit2m&%d%3eanﬂ.aﬁed

to plate 103 Phd&d@antifg hbfRaiGn)108 vertically moving rod 1018, Moving mechanism
1017 can insert the forward end of rod 1018 into stopper 1023.  Air cylinder 1019 can
vertically move stopper 1023.

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

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

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

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

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

. attachable/detachable base 1026 is set on base portion 1029 in a state where set portion

1028 is directed upward, as shown in Fig. 10,
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25movenent of granular resin 1010 can be suppressed, the suction
hol es may communicate with only cavity 1008, and may not conmuni cate
with the space around peripheral portion 1034. (As to Structure of

| nl oader) I nl oader (feeding mechanismfor the material before
nol di ng) 1013 for feeding granular resin 1010 into cavity 1008 is now
descri bed. I nl oader 1013 includes a body 1025. and an

att achabl e/ det achabl e base 1026 attachably and detachably provi ded on
body 1025, as shown in Figs. 11 to 14. Body 51025 includes a
substrate receiving portion 1027 receiving substrate 1005 nounted
with electronic part 1004. Attachabl e/ detachabl e base 1026 includes a

set portion 1028, on whic late 1 .1's set, noving, nechanism 1017
vertical ly novi ﬁ”é‘efF?ﬁeﬁ{fﬁﬁfglF%Q%H g(ﬁé ‘ﬁwvéﬁéo‘gn‘ﬂﬁgéy POV BsChRBY on
whi ch body 1255 io%id3t bgaiahbys &"f)ﬁtgﬁﬁf‘%ﬁﬂémh){:h%lcéﬁﬁl'apﬁgnlbfdiQader 1013

can feed substrate 1005 nmounted with el ectronic part 1004 10and
granul ar r eisiredusgh es shown ndég. ol Bhuseweld seleasobim HHE coveneplaterdd isact i on

1003. i | SJF 7 | | ud d 1018 ted with
102%%82}%@?0%9&]{6?&%}8%18 %#Hﬁeél es ro mount ed Wi

st opper alr cylrn Iving nmechani snm) 1019 vertically

movi ng5rod 1018.AflvbatiaamableriehiaimbrRbaskQDZ6 Bafovnted @ntinlédder 1008 et shreghd  Of
rod 1018 into stopper 1023. Air cylinder 1019 can vertically nove
st opper 102H28 1ypugied o phpfowe suifarh obiplasder 4813, 3o shom@nn Higok. ofWhen

att achabl of SRARC AN en bS8 hORE sy Bectbal BolENE oL B8] DocaghepRAac fon

space 1032 1s directed downward. can ng nold
rel ease fi |mwld@dkpon M08, cpening 00 A chvityl 180%ariGPEnitg 1453 af platedéh] g 1033.

Men granular resin 1010 is.fed.t vity 1008, stopper 1023 stops
i1 mhol di n%”pﬁﬁgi%?fé 2655 28 %‘ﬂﬁ’“i’r‘sﬁg‘g@ei ved from novi ng mechani sm 1017

(rod 1018) to muteRBrdRtdds 91 kQddbed HOHWLRLS) ThudSope@se 103 e plhat er .
When granular resin 1010 is fed to cavity 1008, stopper 1023 is noved

downwar d al Y4 isadiapent tq oachiag dRHPHowprmoldosection 1003 in a state where mold
release film 1012 is interposed. At this time, resin accommodation space 1023 has

granular resin 1010,
(As to Structure of Feeding Mechanism for Resin Material)
15 Feeding mechanism 1041 shown in Fig. 9 is now described.

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

( 20 includes a plate receiving portion 1043, Attachable/detachable base 1026 mounted
with plate 1031 is placed on plate receiving portion 1043, Measuring/introducing
portion 1042 measures prescribed amourit of granular resin 1010, and introduces the
same into resin accommodation space 1032 of plate 1031 while vibrating and moving
the same. Plate receiving portion 1043 vibrates attachable/detachable base 1026,

25 Thus, granular resin 1010 in resin accommeodation 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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At t achabl e/ det achabl e base 1026 detached from i nl oader 1013 is now
descri bed. Attachabl e/ detachabl e base 1026 i ncl udes set portion 1028
on which plate 1031 is set on 25one main surface. Further,

at t achabl e/ det achabl e base 1026 i ncl udes base portion 1029 detachably
provi ded with body 1025 on another main surface. In addition,
attachabl e/ det achabl e base 1026 is set on base portion 1029 in a
state where set portion 1028 is directed upward, as shown in Fig. 10.
Thereafter nold release film 1012 is so noved downward by novi ng
mechani sm 1017 as to cl ose opening 1033 of plate 1031 into which
granul ar resin 1010 is introduced, as shown in Fig. 11. Thus, nold

rel ease fil I CH I . i

onsi e for Eoe it EE! B Afoutd Heshilelt B Ry Co HRROE BUT1ER HERs
nmount ed on don$taddieape @53, in Extmphod dasoibed 028, | Sranlandegad 1 QI it hlatd 103k r
surface of inloader 1013, .as shown in,Fig. 12. Ven inloader 1013 is
Thoert od 1 i rries e i BRI G Kiedie s PoRPo s P ARt A Sl

nol d sect i gflatd RRAvin® pAbN M43 QRiforRizingaué MMQ&@MW%B%@% §p33 of

pl ate 1031 are opposed to each other, as shown in Fig.
10Ther &f or evibrptiiipader 1013 is noved downward. Thus, opening 1033 of

plate 1031 is adgj ni joN: 1003 in
D State whero moydopLedntRR: R s Bleck MEE BN GRETH Rt
Fesin accoritmdat i on space 1023 has granular resin 1010. (As to
Structure of Feedi ng Mechani, fqr, Resin Material) 15Feedi ng

nmechani sm 1041 ?H&mﬁ‘ef’ﬁpﬁ .38‘3‘15"3‘0}95'\‘/5 ?%)@J‘?"T{ggésd{zﬁégﬁ‘gchani sm
1041 feeds presciiPach @MUBImAN rdé8NEhAT015 B8k 4R dLribed sBH dlaced on
acconmodat i on sga_ce 1032 of plate 1031. Feedirig nechani sm 1041

i ncl udés a lpw erpgrtiont103idhu c iThep, perrer frame pion hi2ds ismilased pr meldr i bed

anount of nul.ar sin. 10 a LNt roduci t he sa into_plate
1051 Fecd GRMEAR G b (iR L BEHE T BT 50T ek Bl
portion 104R121¥hdiaabhlrtiedsd@inadiiakiit prasibel p2Rsut® urmhas fih-hbldipgditame 1031
is placed on plate receiving portion 1043. Measuring/introduci ng
portion 1045025%%?&5 At S dimepwaldapieass filny 0 14hald by 4pper &amp Patien, ~and

i ntroduces {fg, ﬁﬂ%wér’ﬁaﬁlergﬁﬁ?ﬂ zaﬂ%qgrpmﬁgygﬂ prémerffoil&%mﬁd Riale 1031

whil e vibrating and novin e sane. P ecelving portion 1043
vi br atlés atfileclidbingy thot achaafiir eomplstely Lo 2Bing fs Timiding surfacedfdoweresildh 1010

i or m ¢ hi ERRESP0 P RGeS Rl i betRE rotR O SR
resin 1010 fis fol 2kkenesutvard fRs Rade PMOUahdr @#8ms patien 1032 afd lopleat €
1031. frame portion 1021b are stopped by stopper 1023,
Then, the step of feeding granular resin 1010 to plate 1031 for resin
( 20 accommodation is described.
As shown in Fig. 9, attachable/detachable base 1026 is detached from inloader
1013, and plaéed on plate receiving portion 1043 while directing set portion 1028
upward. Then, plate 1031 is mounted on set portion 1028 in a state where opening
1033 is directed upward.
25 Then, necessary amount of granular resin 1010 is measured, and thereafter
introduced into resin accommodation space 1032 of plate 1031 from

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

completed.
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As to granular resin 1010 having the uniformthickness in plate 1031,
granules thereof are not welded to each other, dissimlarly to

heat ed granul ar resin 1052 having a constant shape shown in Exanple 3
described later. Ganular resin 1010 in plate 1031 nay be formed in
the uniformthickness with a "squeegee”, in place of the operation of
pl ate receiving portion 1043 unifonnizing the thickness of granul ar
resin 1010 by 5vibration. (Method of Conpression Ml ding for

El ectronic Part with Granular Resin in Plate) First, the step in
which filmholding frame 1022 is formed is described. As shown in
Fig. 8 nold release film 1012 having a prescribed size is placed on

10l ower frame portj.on 1021b. Then, r ortion, 102la is
pl aced on nol dpr @é@'@e’f A esaes pc’ﬁ‘Fg'Fg%alaéﬁ leﬁb‘B@Pm? toflate E@rlti Sps:
1021a and | m@@ﬁc&és@@grr&qnéﬂr&m 1b@@aabe§m&omloéaﬂoﬁl gﬁé o2 i MRifhPrhied t h

prescri bed pressure ding frane formed. At th
time, nold Felsegremldrirdsim 11)@(.12 fmdimmsha«ptpbapef ratrblspmet iho&argmnwemfd

| ower frane ntion 21b r |bd orce. Mdld
rel ease 151’?%l 16 C%STE}‘ ‘n%%raﬂ resg’ Eﬂ%‘ref%ott%&@ﬁ% et ?/tL%roveri ng the
mol di ng surf ace Tien,|tivedp lﬁnlhriha@mﬂgqmieﬂ,aatamobn il widhngardilap €dsini ON
necessary for holding frame 1021. Mld release film 1012 may j ut

outward f rohqlpﬁ%lﬁﬁo%%}lls cqysFsd Vil mplbrelgae w012 d&scabre. | ower frame
portion 1021b arggs Hﬁ%@?ﬁq shi¥ac boRAe '103110@]% which %anula%' resin 1016'8N, the

step of feeding granul resin 1010 to resin
20accommdamtroducc$1s dessau:erdl vaithdnold release fils l:ﬂhbw'id bnfil- lyﬂdn@g frame 1022, as

at t achabl e/ det ac 1026 is d ched fromin 1 and
ol aced on pHEPE T EEeltyi AbHIPEs SREPEDL L AP P PP R i JU74 o
1028 upwar dinseHag hto ik e&re;arﬂd%& of &d n@m&ﬁﬂo‘mgg fhari@f 1019 Rf hba8eri 1018
state where opening 1033 is directed upwa 25Then, necessary anopunt

of granul ar (10é®i n 1010 i s nmeasured, and thereafter introduced into

S oo oL SRR e AR 0P g T

granul ar r esibld rdlekOfilns 1000 mpivet wpdo 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 simuitaneously
with the aforementioned evacuation.  Alternatively, only the evacuation for adsorbing
mold release film 1012 to peripheral portion 1034 through the suction holes of
peripheral portion 1034 may be performed.

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

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

Then, the step in which attachable/detachable base 1026 is mounted on body
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At this tinme, plate receiving portion 1043 applies vibration to plate
1031. Thus, the thickness of granular resin 1010 in resin
accommodati on space 1032 is uniform zed. Thus, granular resin 1010 is
formed in a sheet shape. At this tine, the |arge nunber of granules
constituting granular resin 1010 are not wel ded to each other. 5Then,
the step in which opening 1033 of plate 1031 into which granul ar
resin 1010 is introduced is covered with nold release film 1012 is
described. First, the upper surface of plate 1031 into which granul ar
resin 1010 is introduced is covered with nold release film 1012 held
by filmholding frame 1022, as shown in Fig. 10. At this tine,

st opper 10232profinloedir d& 3fii thewstatel hdvingyplateal¥81 fe@ 24¢ithi gganbilar resigrl0&@landnt o

t he forward..end, of a4od f Vi chani sm 1017 of inloader 1013
(1025). dﬁlm%ﬁlé'fﬂg ﬁr&W lé%lgor@%grtﬂgﬁ'i@%{?%'ng mechani sm 1017 noves
downwar d. Thus, Firsl sitacedbRABACHable Bust QD26 BRWASH Big. 110is &RegédIg AL@E3 of

plate 1031 fed with granular_resin 1010. Consequently, opening 1033
i s cl osed imhihesrercr of Blaie d0% womsrabwith mpbiselease fin 4012 13 ptioned enihier ed

with Il d rel, Fid Qﬁ%t Guatipa : n the space
I n plg?e 16%1&§%§§redﬂ%§% &%ﬁﬁérgﬁeége'?ﬁ%ﬁ?%ﬁ%§¥lgtg§?°?esin
accoi nnodatdtlachablp/detechikbid Base 4 06t mbanted pi BedyrlObel ackeaty wieroplated OBILin

Consequent | y, | d..rel eas |J.m 1012 i s .adsorbed to plate 1031.
Evacuati on %‘6"?53 dsTpusi g2 Miwrs TRCERS ‘3-'@%&@6‘1@- t 6% P timen &aY AT o ¢ i on

1034 20t hr odgh 141085 Sreifehi i PeshOe@mmnRfdatis] iBRe108h whdeldpBiing 134 i91@ysepe
performed sinmultaneously with the aforenenti oned evacuati on.

Al't er nat i vewigh meld rgleastBimelPa 2 inghé wate hevingids orifsirmghicksess. r el ease film
;grllz p?\lg ; gler ingteir.%!ﬁ st%ﬁ@i&wt?r% f%%%r%utéa?;re%?rﬁig get[dQQo %llljecc;[awifigyr}s Qé)vl; Sgscgt;ed 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, infoader 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.

L 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 vacoum pump provided on plate 1031 is so
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Then, attachabl e/ detachabl e base 1026 is detached from plate
receiving portion 25 1043. At this tine, attachabl e/ detachabl e base
1026 includes filmholding frane 1022 and plate 1031 into which
prescri bed amount of granular resin 1010 is introduced and subjected
to the evacuation, as shown in Fig. 11. Then, the step in which

att achabl e/ det achabl e base 1026 is nounted on body 1025 of inl oader
1013 in the state having plate 1031 fed with granular resin 1010 and
filmholding frame 1022 holding the nold release film First,
attachabl e/ det achabl e base 1026 shown in Fig. 11 is reversed. At this
time, the surface of plate 1031 covered with nold release film 1012

i's positioned on e 5l ower sjde of attachabl etachabl e base 1026.
Then.base. SoPERGhH TedaFmelith Sl a2 pLana P TAGE To9e Gombtng e
on body 1025m&noanahﬁk@mﬂb@@gm@hahg 1031 is reversed. Thus, inloader
1013 shown in Fi%. 12 is formed. At this tinme, granular resin 1010 is
present in resinThscyaRbEaesino? 1€ fdtiatorasyy 108 Senyistin pergmepdaiongpace
cl osed i th 108} l e RaGHeck Ik Tkl Gr dalied 108 Bl EreB AN Bfh1d URai By O M

I ch the granular

t hi ckness. e step In resini1s tedinto the
cavity 5s ndwlZesshowoéddFigi dh Gednelzersie 10 1D il . to 1R mamdmisdriace of cavlg

shown in Figqg. , i nloader 1013 i i.,rst inserted into the space

bet ween uppgpoﬁf’% %‘M&gﬁd%@m&ﬁ&%’ I’%ﬁ)@ﬁt"’ U E dd oy 5SS e,

i-nl oader 101 R ER MR hibves YR, SidRStheRkSer LABRIdd Froffthe GRcStidntdnat €
set portion 1006 of upper nold section 1002 in 15the state where

el ect roni ¢ paper neddsection 1902 ensklewerdunkh vestich 1003 shown iodidRer151013 noves

d ward. Thus, e | . ce of.inl.oader 1013 cones,4-Nto. gcontact
Wt the ol d no bRt (o A Rn LA S S T BB g
1033 oi0 pl atremd¥ed Iplate pEsninig b QOTzoafalliconitettitallOtaat th 19dte whek @ase film

1012 are positigned in substantially identical planes. 20Then

Stopper 1023 SETELFRCR TS FHTHD Ppoldes sude s lopigemald sectigr 199 Bdder
1013 and moypdigdefrthda®r bRfeWas f emgls QﬁbsEaQﬁaJ%EQﬂ%rah{?la{%Mh N1 o RIENABI SM
1014 in the state stopping filmholding fra 022, as shown in Fig.

14. | n ot hercavigrld8s fremagspeaccandadiatien spaenidBer rlodhis caseninioatlen D083 may r od

1015. Further,, iovhng (EChan adAQ14pARgs, downvar d. Thus, ol d

rel ease fil
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 1s 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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251012 covers the nolding surface of |Iower nold section 1003 in the
state where the prescribed tensile force is applied. Thereafter air
is forcibly discharged fromcavity 1008. Thus, nold release film 1012
conmes into close contact with the surface of cavity 1008. At this
time, the evacuation with the vacuum punp provided on plate 1031 is
so stopped that resin acconmpdati on space 1032 of plate 1031 changes
fromthe vacuum state to an atnospheric pressure state. Thus,
granular resin 1010 falls into cavity 1008 from resin acconmodati on
space 1032 in the state where the surface of cavity 1008 is covered
with nold release film51012, as shown in Fig. 14. Ganular resin
1010 falls It n nol d
rel ease fil %%§3&$R£%%Q§C%B al\gixl1 r%actg ?(ijuaéréfl% Ak %)c%r?gsegope "Then,

i nl oader 10gBnmenvresn UWHWas meveated fiom rtihain'mgbnﬁtenwiﬂm@mheﬂca‘ofdnwdrmlds pace

bet ween upper section | ower ectl an 1003 S shown
o PP lcHOR | b e Pl TOHS 20 R AT L i P et SRR RE: O

space 1032 puhciRfy d0eaBofet mhﬁa& §ﬂct€ﬁ'ybet?1% RQEd zontal Iy or
vertically vibrated in a state ere a Erescrlbed space is forned

het weerf t he nol dAergrdingtp siceafaementiprad mes Q;d graptlaronsin 0O infed tq ¢ty ower
surface of 1, T pbst a ranular resin 101
falls into @g(\?;glt th'l%g%(fga %Jereorflesg}e?l ag}(}%rﬁj déﬁ%ﬁ%@sﬁgg am‘i%ﬁﬂh nc“'s’tﬂh is
case, inl oa@ﬁrtolzﬂa@ 10@8ycahl 8¥ Boprov@BChani sm appl yi ng vi bration to plate
1031. 15Then, | d section 1002 and | ower nmol d section 1003 are
cl osed, as shown Fcﬁ’r o theeaforpmpentigned methed, spularesiy 1010ds f5d 1paayityre| ¢ s
by heat i ng 'IGOSQQYHetsYate]-}QiQi%E BR\RLSh Mckh Emlﬂle{e?r@ ufaf teh 3812can be
Therefore, electronic parT 1004 rmunte on su ate 1005 is dipped
in t hellol t efficeatyi uniforithemelsdtiv the pidwsssrdectomber 1009 appl i es

prescribed pressure ten resin. in cavity.l . 20After a
Pl e necessary T BFRi R Ao eREN ot mHhed At g o0 b Br ol g
secti on 1002o@#mdnitH0Rholsdh ebsnEddnibddBBspasee] 09D EHen ghlttar rdsRSIONO
conpact 1011 corresponding to the shape of cavity 1008 is formed in

cavity 10081s molieapy Being Pantity 160% thesefareapivndimpissicontainydiagranilen 1.

Thus, conpr egsi @ %'n%ﬁﬂy H1§ch9 bisbarl 1 8@ B&nﬂﬂkﬂlﬁﬂ%leé’“' oads

t he rmlded substrate, 1.e., trate 1 resin conpac ‘
15 Consequently, the resin compact is prevented from re51dual of voids or the like. Itis ‘

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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251011 from apparatus 1001. According to the aforenentioned
met hod, granular resin 1010 noves fromresin accomodati on space 1032
to cavity 1008 in the cl osed space forned by |lower nold section 1003
and plate 1031, whereby granular resin 1010 does not scatter to
adhere to regions other than resin accommodati on space 1032 and
cavity 1008. Therefore, granular resin 1010 is prevented from
remai ni ng on the nol ding surface of |ower nold section 1003 or
substrate 1005 as foreign matter 1112 such as a resin residue. Thus,
productivity of resin conmpact 1011 as a product can be i nproved.
5According to the aforenentioned nethod, granular resin 1010 is fed
to cavity 1008 while the shape thereof is, held. Therefore,

reliabil ity SFATPPaBABIRTingGI0 hiR EX3mees soopmsgesaPrensdngymestronmc il be
i mproved. - Preheating meQaAEH104 (rffotifes BOMRIERI drA0&d g%mmeshgmwyar

resin 1010 is fed"to cavity 1003 In the state having the uniform

t hi ckness. Tentinggrmdsr rerimHU P avithpg prassitg gomdarmediel 010 béfbiedealing granular
uni formy nol te@&ﬂ) t he. tgﬂ' gkness di rection. According to the
af or enent i oREH LAV G ar resin 1010 has the communi cation

hol es im resin ageceavmaakipHN7 SRS prkAding WReHAnigth 203! iadlude@ s hBatihB10 i's
nol ten by heati nz in cavity 1008, therefore, air and noisture

cont ai ned i RogPRALI3And phedted sudfaey 19p@hertrdhy dRating apdien 49 Ped AobeMiar d
th hth iGat i t ' t i
roug €  SQUITHA @ég FQ%PQQL?‘%@& i@%ﬁﬁgﬁﬁdﬁgwm @%6&@& Ld}fath Ct Is

prevented fromresi VO resune at the
| ar ge nunbePrabbating metinnsatltdnfuhtdreshalss £ lidaeabe 885 beddsivgen upper | ar ge

AT ST SR ST TN T R O
an el epd I ONir&inPi@ 6 hAGHzA HBGh hkkFXHIR R §280 054ldAGndM REER! il TYENT | ON
is now described wth reference to the drawings. (As to Structure of
Mol d Assenbltirpugh 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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First, basic elenents, particularly nenbers constituting a nold
assenbly are identical to those of the nold assenbly described with
reference to Exanpie 2 (refer to Figs. 13 to 16) in a conpression
nol di ng apparatus 1050 for an electronic part, as 25shown in Fig. 21.
Therefore, these nenbers are denoted by reference nunerals identical
to each other, and description of these nmenbers is not repeated. (As
to Preheating Mechanism As shown in Figs. 17 and 18, conpression
nol di ng apparatus 1050 for an electronic part according to this
Exanpl e conprises a preheating nechani sm 1051. Preheati ng nmechani sm
1051 uni fonni zes the thickness of overall granular resin 1010 by

heating gr ar’gﬁjalt %zgrtsro?ﬁ'ie%u%aoc%so (8 Rlefid itonol.gapg ro%gré%ﬂ{’egtk%?i l%he]igf%n(‘)e

t hout
before feeding granular Tesi rﬁ%@ﬁm?o a cav shown ih

Fi gs. 17 angrih8lar psiehestis S@nge C Sastigs @rahQRirekin @ bsulie sharacheiabd Hohap@gt i on
1053 and a heated surface 1056 _heat ed by heatin% portion 1053. A nold
rel ease fil FPAREETCHRn RAELHerans dissimlariy ot fean glatenalansting by bosting o B

heated surf aeelf ﬁdiﬁﬂ@%&%ih@&d@%%ﬁﬂ%ﬁﬂ&l%ﬂéﬁe& Bt B'@u(rdei-ﬂglsiﬂg{e%ga lid

menber 1057 closing an upper opening of frame 1056. Heat'ed surface
1056 of5 heatlikag porti on 1053 heats granul ar 10resin 1010 having a

uni form t hi ckness, fed int r.ane 1054,.on d rel ea film 105
U ouah ol d o D ferh o R e R B a R R s Raia 6 ot Biol B
having a unifiano3sihcekpresin nbldiglafpdatus shown ifBigIBISE hiskethdt abflbying

granul ar resin 1010 or 1052 and |jid nenber 1057 are provided at a
prescri bed iff#merlQz as shewp it g0, | Furthep eraplan i (apseagatgbi052 6#¥ bEnt o

15contact wi 5&) 'n@ﬁaﬂ%@éd Ea;?t%is ﬁ%&ﬁr&gﬁeﬁﬁﬂgﬁb %Qlte.cm%moﬂ?{nggefé{eg ,

mechani sm 1651 I ne mechani's I ntroduci ng granu resi
1010 i hbo f readrmayd BSphelominariy itated temsiea fantprrah@8 that {nfelectroniGpamn U0
Resi n) 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. Inthis 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 fitm 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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Granul ar resin 1010 in frame 1054 is fornmed in the uniformthickness
by a 20fl atteni ng nechanism A nmechanismutilizing vibration or a
"squeegee" can be enployed as the nmechanismflattening the resin
material As shown in Figs. 17 and 18, granular resin 1010 is set on
heat ed surface 1056 in a state where nold release film 1055 is

i nterposed. Ganular resin 1010 in franme 1054 is heated
prelimnarily, i.e., at a tenperature capable of renolding the sane
by reheating. At this time, granular resin 251010 in frane 1054 is
formed in the uniformthickness. Consequently, sheetlike granular
resin 1052 is formed. Thus, the thickness of granular resin 1052 is
so uniform o] I resin. 10 uni,f or ml -
Furt her, gr%ﬂ@b%%@gﬁﬁﬁ&ﬁ%% lc?gsegtré]o&clﬁb%hn %%%Ftee&’af% " lé}g{leasp%f}lﬁb% Bt he
surfaces ofingrpasadl es are wel ded to each other by heating. Therefore,

granul ar resin 1052 js spongy.. Spongy granular resin 1052 is .
characterized bg?‘ﬁh\?ﬁr _Ff’gfo‘ggﬁ’r%%b%g"(di%?fn%GI@‘?&]%‘F@?%“‘W%QOH ﬁe‘a‘?q“y to
a resin matgps ahd MEbJaboE Ry ess by Gnaibs MoliAiak filn 1995 bahétsﬁgsl by

|
pressing and a resin material kneaded wt p%waery resin or
5like. 5 closgeemant ath thegnoldingaefaceantilomertnindd senfifrol008 e thi mefse ofay be

fed onto nold.r as il.m 1055 in c sk.on | di,ng apparat us
shown | n Fig o 0Fn 5 s BRI ol PRt p A oeyne sERBRRTVE,
Fig. 20. Fundlfedctio G0 wpas the @Gitdin 6iBtgE 6DGE) 1008 dPthaBitepaced on mold
prelimnarily heated up to such a tenperature that the sanme can be
renol ten by‘e%éﬁ@é{ﬁil%; 10and may be prelimnarily heated to such a
‘enper at ure t hat j at. 005
t((:an be conpr essiT(l)]%?#géeggﬁ’.{ﬂa&ﬁmHﬁ%#g‘?’%ﬁ#g%£ﬁgﬁmﬁ f%e%&%{: t@g%’ed,
t he upfer oghetbmgpat 1G04amanttd 54 sutaiyatb é @50y dippall inithelredin datadaiineiting 057.

In this case,, granul ar in.,101Q is unifarm. ted,in fr 1054
roma | ondd eaygm pary IR L5eeriar RaspEp Rl yin 10 RAHe Tl opce
of 1id menmbmos 42%pencd ahterdd tinionep&kdry @37 hifedng MY mdRerdiealY blgeids OThhf)e

upper opening of frame 1054. Further, granular resin 1010 in frame

1054 may betlgstrarie garh}004esenled iniafgsipenenashl i cerrespeangingtp éhg shavesf val .
In this casg,: . : ion 1010 in frane 1054 is uniformy heated -
fromthe Io‘%‘eﬂrt’g{@%“r&g%i ﬁcogh up to the upper |ayer portion thereof,
simlasly to thelsaserdingtetht afdramentivered Heféd bfcetppésaye tholding 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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20( Met hod of Conpression-Mlding Electronic Part with Heated G anul ar
Resi n) A nmet hod of executing conpression nolding with granul ar
resin 1052 is now described, as shown in Fig. 21. First, an end
of nold release film 1055 is held by an inl oader 1059, as shown in
Fig. 21. At this time, granular resin 1052 is present on nold rel ease
film 1055 and in 25franme 1054 placed on nold release film 1055. Then,
i nl oader 1059 is inserted into the space between upper nold section
1002 and | ower mold section 1003. Thereafter inloader 1059 noves
downward. Thus, nold release film 1055 cones into contact with the
surface of cavity 1008. At the sane tinme, frame 1054 is placed on the

ol di ng sur f ag&:.af shhl%v}ﬁ FodiPle 8(3%;‘:' lp&nq:lﬁ}%% ' Rysh ﬂ'ﬁthé %&E Bf %&gﬂﬁé d

release film1055 1s interp coalr orcl
di schar ged fesipmmatdmg! hreix xdrtheg,osanmﬂ: shape atfrod:mmrpermirel &Eem similar106@ and

th t t film 1055
nito 5 ol osETERAGHS UPPHR HE ABICGR Rt S8 PACEMGAT FBREF ROP {FOBEH IO

1003 and t hg efigldyarLein®k aftayeldt y 1008. At this tinme, granular resin
1052 falls fromthe nolding surface of |ower nold section 1003 up to
t he botht om sur f d@eadfExamplet 3/ themmelapts rpmmstteml @ap) beempioyad inplack af dheease

film 1005. sec n 1003
are cl osed. SeM?%%e%%ﬁ%ﬁ%mgﬁp %88% ‘r’faﬁlulr]l I][em e%arlls ssuﬁ%asap twc1%1?005 is
di pped in ti‘BSmrm&ml ored poividared pa3intniategiablyaving atpraagribied paréivie tiye ditiBution

tion 1002 and | ower, rml d section 1003 are

Ther eafter upper | d. s
opened af t eF“a‘E Oﬁﬁeebégfa the granplar tesip Mattighh o Ihispl E¥emnks inpdditigpses.

Thus, el eCtEQﬂé&-ﬁ&@édt PR Gelist 0B HRPBEY-bMedrebif HalbrigAARAe lembYdd as th
correspondl ng to the rghapee(;f Ocawpﬁgy 1088re| 1n (?a\I/]I ty 1005*%5&?5;06

accor didng t tesinhmateafabr éméhnnesmwenéidmmdewmngmbmbss @rﬁsmrma@hm@laﬁmg an
el ectronic part oC rrrg te alh eets ) 01_ rel aﬁe Ol];c %he net hod
of conpress Gt gf GFLRA Ylg%f Mo épﬁS%{lrg}f ZYos BPEﬂ 8 If:‘B?g'ﬁﬁl e 2
can be att apidphorescent mabdahicind @ fleg@sgeitiaterikDAsy wrepptyyed i1 eichanpl e 3
has a size correspondl ng to the sjze of the nolding surface of |ower
mol d sect i oAforeysa m@ﬁﬁgnﬂ%uhﬂwg resgdiguetief i anptRQsphgse 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 2 lower mold section 2103. In this apparatus, granular resin 2106 is
fed into a cavity 2105 covered with 2 mold release film 2104,  In this state, granular
resin 2106 is molten by heating. Thereafter upper mold section 2102 and lower mold
section 2103 are closed. Thus, an electronic part 2122 mounted on a substrate 2121 is

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

is sealed with the resin compact.
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20Exampl e 2. Further, nold release film 1055 is created by draw ng
and cutting a nold release filmin the formof a roll. (As to

Granul ar Resin According to other Exanple) In place of the
granular resin in the aforenenti oned Exanples, a resin material held
in a constant shape (thickness) at roomtenperature may be enpl oyed.
This resin 25material can al so be unifonnized by vibration The

t hi ckness of the resin nmaterial nmay be uniformzed with a squeegee or
the like. When the resin material held in the constant shape at room
tenperature i s enpl oyed, preheating may not be perfornmed with
preheati ng mechani sm 1051, dissimlarly to the case where the resin
mat eri al not helwl 4 : : tfﬁ[ﬁﬂér I
enpl oyed Al so Hﬂtrt ée}’ %%%@%@%ﬁ“ﬁ%‘?’?ést elél}r%gg%rn na g#g{ﬁhegﬁ I?Gn t he
const ant shmfzecasity 106,ms siervnan Biguée, Feédimrmachaism P EIS indudeh e thedifghct s

attai ned wh resin ferial.not held in a constagnt, shape at room
t enper at ur e&?q%ﬁlg’ﬁﬁ’l"ii‘/ éb&‘ﬁg%ﬁé mﬁidf‘g?‘hg'ﬁ 50"561’ ﬁ‘dég’éﬁoéx g:nﬁfﬂ“éﬁ mg”‘%amsm
t her mopl ast bR8IE Shdhs BRkEYF 11ab IR YraRar eI PNBLatls Tntd LA 2005 £ &8 a space
thernosetting resin. In each Exanple, further, various materials such
as a p&wder in threughvholesdlPi al or a powdered resin material having a
prescribed partiglessize.distribution my be .enpl oyed i | a t he
G anul ar reo . AEBTETE o O A Rpl ot o G R o A5
si | i con- basthd diseaderberkefeedihg @echamisn® RO0Symb discdttbRShifacdRE evitak 1058y be
enpl oyed as the 1Qresin terial. As the resin material, any resin
mat eri al suE‘ﬁ’SIQ%ra Y]_F-&Si n FRRURT o410 C’f’ﬂ‘#ﬁé’%@r"%@ﬁm’éuﬁé@i%

terial haydvﬂpzﬁmh[e&%?é B%@é?ﬁ?{ﬁ@ adBele@ & Flafife ®dslrP 106 %%gﬁg%ld}&

k]

phGsphorescent” material and a fluorescent Taterial nmay npl oyed.
| n eacdl® af oFwthengraowlecresix 216l og thelpogdéenharias athefdddo gfangar tiesin 2106

t h f .at d her i b
el oyed 1 nAIHED B Oy o Er R e camy el sy kBT 1Rl e, <o

the prior afiin 1108 €sveRREthE Molding saHf¢ of kRt Ol sedtioR 2CHTANEAHArt F loweR
met hod of conﬁr ession-nol ding an el ectronic gart nounted on a

substrat e wiRel sactivad] @ nehesiered withyhempld sglrasyfile. mbloaseasadiipiriant a ‘
conpr essi Onm@égﬂﬁaﬁ%m@d@rﬂmﬁﬁ& &%Lre regﬂdﬁ%{e@%k Gn %}I#i@a%g%&cﬁ'd out,

as shown in . I'nthis nethod, assenbl on a
conpr €i$si onlomet wibld gectippatGitand sdGtrad Q121 oThernfoed, 8wtfommign enarar 2dhering to

enpl oyed. The nol d asse y includes an er | d sectipn 2102 and a
over ol d BRet PO sSTgs e st ber et RS, dReiher G sleRfphicses o
fed into a paistdee ?Qhﬂéf&a%rﬂ_ﬁmrmehn@tmé chbkteh&aonbdguehtigl@d. In this
state, granular resin 2106 is nolten by heating. Thereafter upper

mol d sect i oproguctipitinefdhg proguctsipweis.secti on 2103 are cl osed. Thus, an

electronic part I%H%@r, HBHEFﬁ‘i'O %y n&t o%glg?etc[ugttoe a&%&&n &fs 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. Inthis case, granular resin 2106 cannot be uniformly heated in cavity 2105,
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25 dipped in the nolten resin material in cavity 2105. Further,
pressure is applied to the nolten resin in cavity 2105 by a bottom
surface nenber 2107. Thus, a resin conpact corresponding to the shape
of cavity 2105 is forned. Consequently, the electronic part is seal ed
with the resin conpact. Further, a feeding nechanism 2108 is
enpl oyed for feeding granular resin 2106 into cavity 2105, as shown
in Fig. 47. Feedi ng nmechani sm 2108 i ncludes a through-hole 2109 and a
shutter 2110 provided on the | ower side thereof. Feeding mechani sm
2108 so opens shutter 2110 that granular resin 2106 falls into cavity

2105 from a space 5in through hol e 2109. According to t he
conventi onal égpres i on. mol dl%g apparatus shown in Fig , the
di stance befi& P qefesratgausst St 2 pam S%ﬂﬁ’&tqdif@“b@ﬁhéﬁﬁ’%reﬁa’éémdhe

cavity 2105ﬁgﬁrﬁﬁg§[derably | arge. Wen granular resin 2106 collides
with the bottom surface of cavity 2105, therefore, powder having
adhered to gr an uTkeraforemméntiotipdotitansedsei drige inlacass where 2hOfhen resie material
granul ar resi 2106 or t.he Q,ﬁv‘d{fr '.hav'?)inlg adhered.to gir nulfx resin
2106 scatteFuc ‘lel‘yr&?‘%"’w TR {578 Oh SHPR HTQ s IR S B {}’2105, to
adhere g o ngﬁﬁmmab@mse film 2104 covering the nol ding surface of
lI'ower nol d section 2103 and a£art of | ower nold section 2103 not

covered with theThpdnesntien disglosedsip Expammen gl idaseribpd beleyy bashsempropesed

har dened
Sur' ace. of | Terourke SRERoBehE St LA ERPLOS B lipd ERHELAG
the forei gnrefaticeto thel afordnregtidned FipneT, amd haolget bf tfhmrﬁzéﬂﬁmmtxmbl@ve
renmoved by cl eanj Further, .th ield of duct,s | ower to the
Grei gn ot PIRCGREPT gD bisined B bervareton G, ot oot e
producig Vi t Yreadnt inentiBh QC{Uﬁﬁcﬁldle PM@kiBty in the amount oF&'Féﬁﬁl‘?ﬁaterfahFé@ {4 catid O
may not operfate due to adhesion of granular resin 06. 20Theref ore,

it may be nétbanaey omgctpﬁthepfeam lmfﬁétousSetO&edtthﬁere%mtﬁ@@sm@ﬁmm’lﬁf i ng
apparatus. GRRGmMSH el e AR GHIEY &thegﬁ%mn@h%%ﬂo%mg%ggf%
a O e

I n addition, par granu resin remaln

peri pher al aumlhaa:ﬂ rdiabﬁdyro@ugd&mlmh@a& ﬂzeﬁprea'sﬁtmmdldﬁden thgreavityl ar resin
2106 cannot be LE cavity 2105 with high accuracy. Consequently,
reliability wt ’Faé'?%e tt to the amount of 25granul ar resin 2106 fed

to theygavity cam%ihoa%fbmr%%ﬂ moldmg for k&t daghic phd &cﬁmr@@ %%&mﬂé
granul ar resin 2106 in cav becone nonuniform

|
exanpl e, gr ahibk areseneiiventipn @@y mpmm @mnlembdl thereforase pew dsshalpvd umﬂetmhe

like. In th%sthgg}gr%nceq ﬁnn% a%nrey n 2106 cannot be uniformy heated in

cavity 2105.
(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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Therefore, such a defect is caused that a past separated from anot her
part remains in the resin material. The aforenentioned problens al so

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

descri bed bel ow has been proposed in order to solve the problens of

t he conventional apparatus and nethod described with reference to the
af orenenti oned Fig. 47, and an object of this invention is to inprove
productivity of products obtained by conpression nol di ng. Anot her

obj ect of the 10present invention is to provide reIiabiIity in the

amount of aypesl i 118 8L led St fidh GRY b Sl yRO0ENEL BB Sty ©

t he pr esent nventronrs resin e cavl ty
w th a uni faxtewdringdtdeston 2004 tﬂat}h&rcnl@élﬂ temﬁerﬁ'flret hﬁp}i&rﬁﬁﬂﬁﬂllﬁmﬂt I on

is to inprove the quallty and reliability of a resin, conpact
conpr essi onSRPOgSAE Hd FIRBPIRS PRghgNis @%&#ﬁr%@@ﬂe REXPNE WPerdetidr essi on

10! di g 1 O s doBS biPBhE A LecASERLI NI FAREATRLGLOT the present

i nvention and an apparatus enpl oyed theréetfor are now described in
detail 5with ref éﬁmcmoid@eqtlhemﬂiaw“tigsa sybsigate get Sortion EfiBepnofhich

Co t El t Part t nol d
assemol y. of 4t APs SRRERE W d o saR AP S 0bt ari el Bt <o
si mply ref e50086 diRcRE dowipad Allbwver RO sketfon 20NinBlL &S b Ay 0P hdvin f
described with reference to Fkg 31 to 34. Appar at us 200

conpri ses t¥esperdy disestediopening2H0%n Tiheibatiera surfage of @qulamem}t%r
separately e 'ttBﬁk B RR %Iﬁlgpgébl%ﬂhﬁg fzﬁof@ §/ ?’G;B»Sar@a”

2005 and granu ated granular res to t

Appar atus 2001 2bhppatdres 200 brspsirate 20@his wetl o ackestrate mettpostioa\iads onfhipcpadl ng

substrate 2191(913 sgéri?)rq]ZB&ein %l sg':lte where electronic part 2005 is directed downward.
Further, granular resim 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 is pressed by bottom surface member 2011.
Thus, the prescribed pressure is applied to the molten resin in cavity 2010.  Further, a
resin compact 2012 corresponding to the shape of cavity 2010 is formed in cavity 2010.
Electronic part 2005 is sealed in resin compact 2010,

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

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

into cavity 2010. At this time, granular resin 2007 is flattened in recess 2014.
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assenbl y. The nol d assenbly includes an upper nold section 2003
whose position is fixed and a novable | ower nold section 2004 opposed
to upper nold section 2003. Apparatus 2001 conprises a nechani sm
(not shown) heating upper nold section 2003 and | ower nold section
2004 to a prescribed tenperature. Apparatus 2001 fiwt her conprises a
nol d cl anpi ng nmechani sm (not shown) capabl e of cl osing upper nold
section 2003 and | ower nold section 2004 with prescribed pressure.
5Upper nol d section 2003 includes a substrate set portion 2008 on

whi ch .substrate 2006 nmounted with electronic part 2005 is set in a
state where electronic part 2005 is directed downward. Lower nold
section 2004 inc . ILy.2Q10 having an upwardly directed
openi ng 2009. Thgggg??%ﬁﬁéé%gé%ﬁgof cavity 2010 is constituted of a
bottom surface napfenus2001 fipthersmimpeseg adeddingmeciemistm 220 Teetling gaxiliry
2010 upward. 10l n_apparatus 2001, suybstrate 2006 is set on substrate
set porti on 8805 rgi?ﬁ%?m#rﬁf ffcgsé‘?fitfli]l’Brgoige‘ﬁS‘ﬂ?ﬂ ¢ H@?dsatsé@(“g’lmﬁ%?h@wn n

el ectronic s123200p i s directed downward. Further, granular resin
2007 is fed into cavity 2010 of lower nold section 2004. In addition,
upper nbl d sect i Beediag6Bcltanidm 26einclndss @ redding mech209d 2082p arcinpeddtion t h

the prescribed pre e.. Thus, .el ect roni art 2005 is.dl din the
Fosi h mat er TRERGR O it TR GOobI0H 1hBhe SRatir il dtEY, )" |
cavity 2010 vitsatiphessed by bottom surface nmenber 2011. Thus, the
prescribed pressure is agp[ied to the nolten resin in cavity 2010.
Further, a resi nMekliRsdeecnansm20ge molds Fengesi 2044 carrasprndisg sp theshape 8% t y
2Q10 is for i ' r.anj e o 2 IS i n
resin conpag?ﬂgg?Bfég%%pgﬁgégﬁﬁﬁ%?ﬁ%ﬁ%&%€w$@Iﬁs'%ﬁ?&55e2§?%%85%04

i ncl udeé®s a mreelenisint26d3 meashes grfivlsuetn 2007hod tereafig feedb pteberibedianount
communi cate with cavit 10 an vacuum t ube respectivel The
vacuum ¢ abe °f SR RANE et uR HFRE I HEaer THORETEEE PiBB04
further inclguggR: Asiv A0 vitiestidn vt Rdstrinuc SGR2007 Mdedtd 2018 b AviatiNg
2010 outward through the suction holes. The vacuum punp is an exanpl e

of an evacuatdieoiV2s5sskavarin Eig 27hd ey, geanaler wain AeQhiafistioned Hrredess 3p14.

di scharges & | k [ Y
thr ough-t he "2st i BpG LA 3830007 R BTNAGR d ek B i
2015 i 85 adsohildaesst 0 cavity 2010. Consequently, recess 2014 is

inserted into cayjt 0., At this time, granular resin 2007 is
flattened in rec&égké%f}g MJg\ﬁhiﬂmsm)

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 1s set and a punch 2025 molding mold release film 2013 by pressing. Die 2024 is
set on a base of feeding mechanism 2021.  Die 2024 includes a recess 2026 for molding
mold release film 2013. Die 2024 forms a molding surface 2027,
In molding mechanism 2022, punch 2025 presses mold release film 2013 into
recess 2026 as shown in Fig. 24, in a state where mold release film 2013 is set on
25 molding surface 2027 as shown in Fig. 23, Thus, recess 2014 corresponding to recess
2026 of die 2024 is formed on mold release film 2013, as shown in Fig. 25. In other
words, press molding of mold release film 2013 is executed. Recess 2014 has a shape

corresponding to cavity 2010, as shown in Fig. 25.
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(As to Feedi ng Mechani sm Appar atus 2001 further conprises a

f eedi ng nechani sm 2021 feeding granular resin 2007 to recess 2014 of
recessed film 2015 outside the nold assenbly, as shown in Figs. 23 to
28. 5Feedi ng mechani sm 2021 i ncl udes a nol di ng nechani sm 2022, an

i ntroducti on mechani sm 2023 and a nechani sm (not shown) flattening
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

rel ease film 2013, as shown in Figs. 23 to 25. Introduction 10
mechani sm 2023 neasures granul ar resin 2007 and thereafter feeds
prescri bed anount of granular resin 2007 to recess 2014, as shown in

Fig. 26. The nechani tenin sin 2007 Vi bration
vibrates granul af® E%SE‘? %fﬁ‘?eﬁseagﬂ%ggﬁz‘g‘iﬂ”tEFW?lﬁrrﬁ?? ﬁ%"f’és regted 04,
as shown i n ifeb Bavitg 20107 NUS thidHrAd) Blafiilar @S DR a bénstahBhhRNE thel R1tERFESS
2014. Prescribed amount of granutlar resin 2007 in recess 2014 enters

a state havistatg. aRaefis§ PHensrdsiaakenagacts dysstotadsompsion by gvackasienn eavity
Mol di j 5 i 014
cor r espona Al S AL ST ASEERAREY LG U AN BRI 001

As showh in Fi gthR@ghaot&Bowmaﬂibmgolmmmlm ¢xeehal 6iRse eitend2024
on which nold rel ease f| Im 20 2013 set. and_a punch 2025 npl di ng

mol d r el eas &M heUBIRCiEGees 048 F"ﬁ’g}mlﬁ}ﬂé Suifr9 202 TBRER e §0typeg qgrof
feedi ng nechaniosm 202iking Realaaﬂl%f&oamstaﬂ%acaatroﬁ%ﬁeé&ngﬁx%émfbgfdzlgﬁérgbg9

mold release film2013. "Die 2024 fornms a nolding surface

I n nol di ng mcfnarﬁlssnanfalzchep@ﬁ%tomzstemab%wmgluthp ebotign boles. | Mad13
into recess 2026.as 0 i mold r se
1 m 201+ 480r 820138 Mt b R ol sl s e weitiarte Foppo RS
Thus, 1@cesshedBdt cﬁ@éce@szpm@uert@t}ie%rrcasleaﬁthﬁ@%uafon@leehaa@% is formed
on m)ld rel ease film 2013, as shown in Fig. 25. In other words, press

mol di ng of mold fAStedaEodpetiohMeaaisy execut ed. Recess 2014 has a
shape correspondj i
T e

described |l ater, recésse granu ar resin
inserted i ntgmnuhr/remy 200N fdtﬁing pfescribéqlmnogxt afgrbmanar resgi 2002 002cdsa 8014,

t ant h t t 2014 t ends, and
Contract s b StSRANEE 1 | GHOBE TOARIIRL 10 ok PRURA TP DR

the sam® is sH@Gi)nRRiYing gﬂagmﬂ rysuasmr/ Eartotrls@@s zohue obdiap®@4ciongaMint y 20 10
5Al t hough not shown, suction holes communicating with external space
ext end recessed film 2015.
(As to Mechanism Flattening Granular Resin by Vibration)
Although not shown, apparatus 2001 comprises a mechanism horizontally or
vertically vibrating the base of feeding mechanism 2021.  As shown in Fig. 27, this
20 mechanism vibrates the base. Thus, die 2024 vibrates. Consequently, granular resin
2007 vibrates to be flattened in recess 2014 of recessed film 2015. Consequently,
prescribed amount of granular resin 2007 having a uniform thickness is formed in recess
2014.
As shown in Fig. 28, granular resin 2007 may be so pressed by a presser/flattener
25 2028 that granular resin 2007 in recess 2014 is formed in the uniform thickness. A
"squeegee" may be employed as z fool flattening granular resin 2007.

(As to Inloader)
Apparatus 2001 comprises inloader 2002 feeding granular resin 2007 to the
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fromthe surface of recess 2026 and nol di ng surface 2027 through the
i nner portion of die 2024. Ml di ng nechani sm 2022 has an evacuati on
mechani sm forci bly discharging air fromthe space in recess 2026 to
an external space through the suction holes. Mdld release film 2013
is formed into recessed film 2015 having recess 2014 corresponding to
10t he shape of recess 2026 due to the function of this evacuation
mechani sm (As to Introduction Mechanisn Feedi ng nmechani sm
2021 includes introduction nechani sm 2023 neasuri ng granul ar resin
2007 and feeding prescribed anmount of granular resin 2007 to recess
2014, as shown in Fig. 26. Feeding mechani sm 2021 may have a
measuri ng mechani sm (not 15shown) nmeasuring granular resin 2007 fed
to recess 20 astemiive SnioaderA08n fingiang o & eeahsam faering STesin pasrial ¢o

Mechani sm Flt L epi neydFiasbR nclRisiabol ZMIQEE'%f&ﬂ')ofa fla Plga}fg‘loalilé]QUQh hot

shown, apparatus 2001 conprises a nec Anism NorTzont af
vertical | y vneliraalsmrﬁg)ttshmvrbﬁ:sedmfrbnﬁmdhdngemﬁ]nalﬂ 18 1o 2 der AsfashiRA2 of n

Fig. 27, this nismvib t he base. di e 2024 vyi brat es.
Consequent | Odyﬁgﬁwﬂsé OVPlég%’ﬁ 67‘1?‘9' %f%@SSF‘(l) fdflpéﬁatdé‘?f Bdtl"xc"?’eécess
2014 ofg r ecessRe 2632 ez 1, GIRsRAUL R Yo, Prescribed amount of

granul ar resin 2007 having a uniformthickness is forned in recess

2014. ' ABhesheshpnismnfoFpdgorbing majd en}nas@ﬁlmrzéy incipds 2 soetipntbeles o
PLesed by TG LRSS DT Sl LD AOR 1
enpl oyed as tigerdofalvatduat juaipi fogibiyr disshdrging bie siirmgmﬁysuctﬁo%sholmﬂ alveader )
ﬁﬁgar atus Zoobe or 8‘1 1[«!: rsliglgngl tr!]x!: (s?l%%glg ho 002d tLg sa%{.u?m purglg chjnlugtgméa.?es&lrt]h ga?;l? 7 to
10 other, although not shown. These are evacvation 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 vacunm tube.  Thus, recessed film
2015 is adsorbed to lower surface 2032 of body 2031.
Although not shown, body 2031 includes a mechanism flattening granular resin
15 2007 by vibrating body 2031.  Therefore, this mechanism can vibrate granular resin
2007 in recess 2014 by vibrating body 2031,  According to this, granular resin 2007 in
recess 2014 is flattened. Consequently, granular resin 2007 having the uniform
thickness is formed in recess 2007.  If the thickness of granular resin 2007 becomes
nonuniform when recessed film 2015 on which granular resin 2007 is placed is
20 transported by inloader 2002, the aforementioned mechanism may so vibrate mold
release film 2013 that granular resin 2007 is flattened.
(As to Method of Feeding Resin Material)
First, the step in which molding mechanism 2022 provided on the base of feeding
mechanism 2021 forms recessed film 2015 is described, as shown in Figs. 23 to 25.
25 As shown in Fig. 23, mold release film 2013 is set on die 2024, Then, punch
2025 presses mold release film 2013, as shown in Fig. 24.  Thus, mold release film
2013 15 held by recess 2026 of die 2024 and punch 2025 corresponding to recess 2026.

Consequently, recess 2014 is formed on mold release film 2013, as shown in Fig, 25.
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nol d assenbly. | nloader 2002 functions as.a nechani sm feeding the
resin material to the cavity. Inloader 2002 includes a body 203 1 in
the formof a flat plate and a nmechani sm (not shown) for adsorbing
nold release film2013 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 203 1 to pass through the

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

hol e and the vacyum DUFRe ORI aLE: We'dh RAE0ahNE KAy AL LUl not

shown. These are nmechani sns € ‘evacuation Ak ens
forcibly di 0masghown in Fig. aBrteRss fditm aiap b8 tholdetverily s/th iR 02420 Firhér, body

2031 to another space thr he suction hol e and the vacuum t ube.
Thus, reces3&8ssE0 E‘ﬂf’ “ﬁ'é‘g é‘ﬂ’i“c’) FI'BBHO{@“?SB%Q%‘S wﬁpmeéb&eér%h Y body

2031. Al thoyg HNeMR I i ng
granular r eg [ Eha?%ﬁnga?? bythg?@éig%nfrgég’elsb%% tgg%%x&nrﬁgﬁgﬁ}@%l{ %1%%{1&{]

mechani 8m c dnleektionditgoin grearnst portioresfidie 2028 7in the staeodes: 1RG4 deldaye im0 i ng

body 2031. Accordl Q_t.hi r resin 2007 in recess 2014 is
fl attened. _ Qlﬁ{nsf,, a@?%%%&&%%%{n 2007 having the uniform :
thickness is form infothR 665 Hecks 2013 1hﬂﬂ@dubébl%ikﬂﬁ§§esnﬁf20@'fﬁfblﬂe@€ss
resin 2007 becones nonuni f orm when recessed fil m 2015 on which

granul ar r e3Pk 208mpwndn BE 28 d Thep, Q‘Gﬂ%h@‘ﬁﬁﬁ‘rﬁ%@twnmﬂew 2802, the
af prenment i oned, t
o or et | RGN 30 D TSRS b RN, Wi
Mat eri &0) recessed:ﬁthOlSidsshMBpFlgnZYAhl'E&WS ritirationgs apphd:uiamgwulﬁﬂ@ﬂn
provi ded on base di ng mechani,sm 2 fo recesse fllm
D075 1 s des PP hadecesdblfo P e B F A0 SeRE e Gt Ry, | 23,
nol d rel easerhfiefore, 20:haial Bsif 880701s fhe QnifHafthicliedin r&eﬁ@blﬁoa@c&&ms
nmold rel ease film 2013, as shown in Fig. 24. Thu nol d rel ease film

2013 i s hel @0byingluding oo 2614ded Witk rosar raﬁm'ZQﬂJﬁ@wnmzsmécmmrtbxglpwﬁd| ng

Lo, recess 2080 nChRRGUERS fouh S6RAMAN ol [RLURERN0TR! o el ease

15 (Asto Transportatlon 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,

47 -




In place of the operation in which the filmis nolded with nol ding
mechani 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 5hol e
extending in the inner portion of die 2024 in the state where nold
rel ease 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 nechanismfor flattening
the granul ar resin provided on apparatus 2001 vi brates the base of

f eedi ng nec i 2 e 2024 and 10recessed.filqm 2015, as. shown
R o 2. B pRra RhEm el PR A YRR I p e TREHESE0% | n
recess 2014 co¥sang esitepdioynd Geamidigy surfecd of AR fnoldsctficht200M egth rdtedse ess
2014. Therefore ranul ar resin 2007 has the uniformthickness in
recess. 201ﬁh“ﬁ@ég§§€8“¥iln12015 i ncl udi ng recess 2014 fed with

granul ar resin ZQQ}ohgg?ﬁgmﬁh@dgméforn1thickness may hereinafter be
also referred to as.a flattened ré€sin receiving film2016. 15(As to

Transpdrtati on oTheRespiin whish eleétednic part 2005 Mikented epsubstrah2(®h is nl oader

2002 feeds flattened resin,.recei.ving.film20 0 th | d _assenbly
o now descPBEGTm AR e FE Y bRy ip Gy 2610 2ni BRI TR Y
29, i nl oadekefeftd th BighDy e Gratnvein 400 ThuSss by RERESE thvith bim02Qk&red Bith

cl ose contact with die 2024 is adsorbed to | ower surface 2032 of body

2031 of 20i mceudar+. 2iereatins apper meldsaetion 206% andilpversmeld sestien 24P4taFre
te wh i 1500 S ] f ,
ey oA 0BRSS R, AR Crk f ch Le Y5 R0

i nl oader 20 as s 0 whic
flatteled rdpped nelpahaliinggedin mae@ ktcavisy 20 1X0ea the Stateralrespabitace 2006davi t 'y

2010, as shown in Fig,;31. hig tipe, inloader 2002 ich .
[l att ened r S8R “Peicatd Fgtor -2 herer B datifp Baer o mRESPT Ll PhEB Y he
space bet wegrksith BRmdieh ebsiHerdavidg120A0209Rusakd preatiied PRSI gipliedodR4.
Thus, inloader 2002 is positioned above cavity 2010 of |ower nold

section 200Mmoltymeain it @30 190 14ftesfa timernesessaty farihandemngthe sioften iesid i nt o
SS‘S"O: % . izgﬁo ’g*as’sr%%gjggééwe}n l?fe]'c:: ﬁ%ﬁ _andTlgx?/Qr mbls@AAR b0 0080 feiEd" RALES the
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 electromc part
according to this Example, granular resin 2007 is fed to cavity 2010 in the state placed
20 on mold release film 2013.  Therefore, granular resin 2007 does not remain on the
mechanism feeding the resin material to the cavity. Consequently, reliability in the
amount of granular resin 2007 fed to cavity 2010 is high.
Further, granular resin 2007 having the uniform thickness can be fed to cavity
2010. Therefore, granular resin 2007 can be uniformly heated/molten in cavity 2010.
25 Consequently, the resin material in cavity 2010 is prevented from formation of a part
separated from another part. Therefore, the quality and reliability of resin compact

2012 improve.

In the method of compression molding for an electronic part according to this
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Thereafter inloader 2002 noves upward, as shown in Fig. 33. Thus, the
step of covering cavity 2010 and the nol ding surface of |ower nold
section 2004 with. recessed film 2015 term nates. (As to Conpression
Mol di ng) 5The step in which electronic part 2005 nounted on substrate
2006 is conpression-nolded with the resin material in cavity 2010 is
now described with reference to Fig. 34. G anular resin 2007 nelts by
heating in cavity 2010 covered with recess 2014. Thereafter upper
nol d 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 in the nelting resin material in cavity 2010 in the state

where substrate 2006, i et on u r se |on 03. Thereafter
bot t om sur f Plveiigager 2%0%1506‘?0"%'5&@5‘?)?3[59%& é’g"f grlaerrsipgddh in
cavity 2010 piifddSoe cdvite 20088 th@'ﬁ%tﬁn%%%c%vhysz@@%dt genhI2 LhiS26mlif en
resinin caV|ty 2010.  After a tine necessary for hardening the nolten

resin el apsfedto eapiysi0lho| Acoguiing to the2d0Bodaai¢oinpreesionmodlding foc tan dact2AB4

R T T L e S M T
2010. 6As t@ufedtibd gamdfrresd Jo0Acsded ivitg daﬂtytﬂmeo tmiohmdseaf dlmﬁM@wl on

hol ding for _an electronic part, according to this Exan'ﬁ) granul ar
resin 2007 hecqnugntiopal mgtiod 9@9@@ grapulatssia 2} 7dnig|cady 20190 Bys.eiiern

rel ease fi |,mt%?ps§r¢vmsa &H;é?na]ﬁﬁgadmh@rovfeﬁﬁlua %&Bf&ﬁ &&%m&& of GBI N on

t he mechani sm e resin materi al e cavit Consequent |y,
reliabili tysubsarateheCanmqumﬂpmog}eamg drforre@slmttﬁloe)ﬁedesehyt udcrainlctlgn 010
i-s hi gh. . Further, granular resin 2007 havin uni.f orm

(i ckioss clivigl of oy BRimE R i e ndr AR as 1 e iU eS80 7
can begouni fpierdfore NRSdRAVIIFr@h dofps 201 cobtkBting phet @@w&&mﬂpyoves he
resin material in cavity 2010 is prevented fromfornation of part

separ at ed from dHehaieto Peehtnismsish as phyhatter may hgwpsgvided Oaﬁcﬁoﬁ*‘@rﬂilth lity
of resin Coﬁ%%sn?%}?ee&g%éor ar r{%ﬂ% %db?h\?}gérgﬁ}docwrre%c?msﬁéﬂnon mol di ng

for an el ectronic part
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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Exanpl e, inloader 2002 so noves nold release film 2013 on which
granul ar resin 2007 is placed to cavity 2010 fromthe position above
cavity 2010 that granular resin 2007 is fed to cavity 2010. According
to the method of conpression nolding for an el ectronic 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 granul ar
resin 2007 into cavity 2010. Thus, foreign matter is prevented from
remai ning on the lower nold section or the surface of the substrate.
Consequently, no cleaning of foreign matter is necessary, and

reduction of the,yd - Of: chiCies i f forei .
adhering to the %yu%gwgtc%gslpgppr evé%{@ga%?ﬁg%ﬁ%‘r‘%& agar“g JIE;@# %c?‘i/n of
resi n conpa2®0420Laweramsd bectitri 2094 pay & cavity 2016, pThalbretoni supfhcptd savity

Further, no chani sm such as a shutter be provided on a
convention a?&ﬁé%‘f‘?é}ﬁfﬂéﬁer? Pgar b?@&bﬁ“f%“d?%h‘i?i% 1y e 8iTRres o4 0@%}, VA
occurrence gy SH6 s B iRE SAME RO RNC Rebdigbouhieres hith bRhudPRSn BO37 oper at e
due to adhesion of the granular rpsin is prevented. Therefore, the

productdi vi t raghlat teein gP@ds Battenedh andkas japifowedicknesy. n Reoasbadifbm 20y ianul ar
resin 2007 in Vi t st i f9rmthickness. Therefore, heat
conduct s frgrsﬁr%ﬁém?éwmégiglu%aagéﬁﬁagg&o&?he upper surface of granul ar

resin 2007 at a Ilbkded0ASipeedts 2 Dhdis204a havngd hedughhold Qh4Sandradidpr esent
bet ween t he %r anul es corinst' uti r{% gr amlll ar resin 2007, whereby ajr
and i st ur BEERHEATh@Rg ?\0‘!9°:‘%§H‘6| PUghshqly, 2043 apd Arepending FaR RSB RGr d
through theASQAHJM%F%Eb%n&'%,%-me%BIFﬁT@fis%f%d irftﬁ{h?@%g?l%le%do' ds in a
fat conpact 1s prevented. Exanple 5 A et hod conpr essi on

mol di nid f or Senilady wdxempicd, padyt204¢ cfonldadey 2643 Hax amplien bolaederding from a
appar atus enpl oyed t for are w.descri.bed.w t ference to Figs.
3P and 30, Rostaea Aty oo PrSha MRS TOURT ey Ao S eREr T Pt 21
el ectroni ¢ pakhierddsdsnvyeceivingfila01 88ebdd 86n 2018) fshecivR! cdntaa Samayity
according to Exanple 4 shown in Fig. 33 etc. are_basically identical
in struct ur e040psieegl ipEaRY 201 pusket through th sugtign Rele sammupiCabiag Witht her
are assi gnegavhgzélrbese i dentical structures, and description thereof

is not repeate
15 Inloader 2042 including lid member 2045 according to this Example is desirably

employed when the bottom surface of cavity 2010 is considerably large in order to
collectively compression-mold a plurality of electronic parts in single cavity 2010.
When inloader 2042 adsorbs flattened resin receiving film 2016, an interval S is
present between lower surface 2047 of lid member 2045 and the upper surface of
s 20 flattened granular resin 2007, as shown in Fig. 36. In other words, lower surface 2047
of lid member 2045 and the upper surface of granular resin 2007 are not in contact with
each other. Therefore, granular resin 2007 is prevented from adhering to lower surface
2047 of lid member 2045.
According to the apparatus of Example 4, granular resin 2007 in recess 2014
25 may scatter and adhere to lower surface 2032 of body 2031 when inloader 2002 adsorbs
flattened resin receiving film 2016,  According to the apparatus of Example 5, however,

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

2045 due to the presence of aforementioned interval S. Lower surface 2047 of lid
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As shown in Figs. 35 and 36, an apparatus 2041 conprises a |ower nold
section 2004. Lower nold section 2004 has a cavity 2010. The bottom
surface of cavity 2010 is constituted of a bottom surface nenber

2011. A recess 2014 of a recessed film2015 is fitted into cavity
2010. Recess 2014 is fed with granular resin 2007. 5G anul ar resin
2007 is flattened, and has a uniformthickness. Recessed film 2015 is
inserted into cavity 2010 by an inl oader 2042. I nl oader 2042

i ncl udes a body 2044 having a through-hole 2043 and a |id nenber 2045
capabl e of closing through-hole 2043 and preventing resin from
scattering. As shown in Figs. 35 and 36, |lid nenber 2045 is fitted
into through-hole 2043. 10Sim larly to Exanple 4, body 2044 of

i nl oader 204Mbes2045 SofEESPYNS HolpweresktiegediOAg of haghn2el || efillpadsu?§03showm 47
to pass thrqyg&héﬁgai nner portion of body 2044, although not shown. A
flattened resin receiving film 2016 (recessed film 2015) is in close
contact with caviasyo thO dfherssdfifecte similar to nhosewtitdined DY 12 apparstus kedrdidgrrough

t he suction _hol e communi cat with cayity 2010. 151 n] oader 2042
i ncl udi ng | i%mﬂglﬁﬁéim %a&%ma%%gﬁlam@ﬁ g fﬁpéeswamhélg{} r Fesdgerranp part
enpl oyegl Vm%@cotr&]ﬁ‘g kit r@ﬂﬁnﬁé {RGR @Barﬁ\%\!:e%ﬁlg?%l]t@erbﬂ%pCO”S' derably large

in order to collectively npr essi on- no urality of electronic
parts in single Esample62010. When inl oader 2042 adsorbs flattened

resin receiving film 2016, interyal. S i resen et n, | ower
G face 2047 of NSk Mrie R e lE PR el ARG g
flattened gneBRxdngfle 6 &%inbwR&rbedasitisafevdncs o Hiksg37 &@. 38l N AOhHIE hsse@bIgS ,
| ower surface 2047 of |id nmenber 2045 and t he upper surface of

granul ar resthezompresion mRlding pppagis fRrtanectionioRant Hewa in Fighdy anbide,
I i i L : : 2047
granul g T ezp&gl%z&%?d Jﬁg%ng&riﬁ{ﬁ&hﬁ td E%;g&'bﬁ{obvﬂ% b3 :lEzgégﬁgreZdﬁngé}ge

of lid nenb ding to the paratus o ranul ar
resin 2007 iidenti@atmsgu@ire4o 2shmhes c dtheeforangnadbmica tb eadhatkeer aur f ace

2032 of bocj%ss%g%%& tovmeesg iriegéié)a? greurc.tu%eos,0 %dadg.rssc%{)ttl)osn 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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flattened resin receiving film 2016. According to the apparatus of
Exampl e 5, however, granular resin 2007 is prevented from adhering to
| ower surface 2047 of lid nmenber 2045 due to the presence of
aforenentioned interval S. Lower surface 2047 of lid nenber 2045
corresponds to | ower surface 2032 of body 2031 of inloader 2002 shown
in Exanple 4. As to the others, effects simlar to those
attai ned by the apparatus according to Exanple 4 can be attained by

t he net hod of conpression nolding for an electronic part 5according
to this Exanple and the apparatus enployed therefor. Exanple 6

A conpression nol ding apparatus for an electronic part and a net hod
according to Exanple 6 are_now described with reference to F

) . s. 37
and 38. A ndregisiceddraemariy for germplip ResessimaPi may balaveht meo 3@%6 an
el ectronic | i bl y
accordi ng t%% Fégggnpﬁ\g%érgﬂ%\lxg§?5n63%ibg&d%§ﬁeot¥§$ag$rteﬁ 2a{sﬁlOzl cpgjluﬁrf/&lgtg'enti cal
in structure to éaghdiog tvehe coffpesseibome]ding appsraiue fmin elattrane peetch ot her

are assigned to.these identical, structuges, .and descriptipn thereof
' not T epedFHinas hy R R Exable. ARG 1 3 Bk Pbe 1
accordi 89 t QomBiessidXANBhL appafiRIsifSaH e clrOME part ok dfgGb ERnpOP dardgad an
i nl oader 2052. Lower -nold section 2004 15has a cavity 2010. The

bott om sur f &ttained. cavity 2010 is constituted of a bottom surface

menber 2011. |nl gagder 2 tra I film.201 with
granul ar resin ZgggﬁiEr’f%% P %g@ﬁ&ﬁ%ﬁe&@gﬁﬁmﬁa%d%oﬁg%&géo Prr{lacﬁ%%léﬁsa?ges nody
2054, a pr esxiNg/Edesd 2004 ithaggramdiraedirs2002G5Tatendd wheh iiflgadei 2050 tansPOhy .
Body 2054 has a ough- hgl e 2053.. Pressi ng/flattenj ng nechani sm 2055
flattens grdﬁ@fssit'l Aty 2@@7@% ﬁﬂ@&é@%f%a%{tﬁtﬁvz%%%wﬂ@e{ ¥m
fixtur@g205%;dhipe@s rdc8GESARDONS b lRod e 20¥2tBedd baRMbAEsH 8571ntd007 i n
recess 2014 to a |l ower surface 2056 of body 2054.

cavity 2010 in this Example, pressing/flattening member 2058 may so press granular

resin 2007 in recess 2014 that granular resin 2007 is flattened.
Example 7
A compression molding apparatus for an electronic part and a method according
15 to Example 7 are now described with reference to Figs. 39 to 46.

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

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

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

25 release film 2013 before granular resin 2007 is fed.

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

compression molding for an electronic part according to this Example. Thus, mold
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Pressing/flatteni ng nmechani sm 2055 includes a pressing/flattening
menber 2058 vertically noving in through-hole 2053 and an el astic
menber 2059 such as a spring provided between body 2054 and
pressing/flatteni ng nenber 2058. A pressing surface 25of
pressing/flatteni ng menber 2058 flattens granular resin 2007 in
recess 2014 by pressing. Consequently, the thickness of granular
resin 2007 is uniform zed. The pressing surface of
pressing/flatteni ng nenber 2058 may be provided with a resin rel ease
| ayer 2070 having excellent releasability with respect to resin such
as Teflon (registered trademark), for exanple Recessed fil m 2015

may be brou ose Contact wi th lower surfage 2056 . of body
2054 of i nI Eﬁ%eré]?g)gg Fomes MR FlpgsFouipg vath %&H%Pnge?lﬁe‘i“l’?&tlyﬁﬁﬁﬁ’ﬁsm on

nol di ng appaguiiatst ﬂ‘oQéce@anO@h 8&{‘é’sﬁﬂ?idﬁ’lg P&\fHe sRpe @F EHviig 2010 i B@lded on mold
aforenenti oned Exanple, effects simlar to those attained by the

5conpr essi orﬁlwﬁﬁﬁimﬂ@l%ppar atus for an electronic part according to

Exanpl e 4 can be A%tng %bBEQSSmnM dmé Bgéé}!itﬁig%ﬁg rgmcp ssing/flattening

menber 2058 may o pres FAnur I'n rec s 2014 that

granul & resin ZHQEmprﬁssfdnaﬁdl&ﬁg%tpml 8 2061 (hadntifte? Qb rdférAsd 3P Sifcphr as
recessed film 2015, ranul ar resin 2007 gets_out of shape when
i nl oader 2052PPABME z%m F Wkelpctions BHAGPIORESD 1his BRI MRS 20EPPED05 2

f.eeds granulajy s’é&ﬁa‘nao&ﬁ%e ra' 19&.'8' n?cﬁd’ L‘e@for?ﬁbb@ sinfRlaf {3 tﬁ?s@éﬁ’cﬂm iff Figs. 33_and

pressing/flattening 0 press granu resin 2007 In
recess 20143¢.haAprgrats 208l furtbm qomzﬁ@?a icwttifig mterthemsd (noExlzowm)) eutfing mold

Aceor i ng 108 I ARP R ke Ao e PP B LBl FRgEe a0

to 46.10 rolled ggte. 39 to 41 show a nmechani sm f or feedlng aresin
material, Figs. 42 to 44 show an inloader, and Figs. 45 and 46 show

the conpressi on APNaEANHE04pHubEE GIPTESS aiﬁdé‘gé@??@ﬁlﬂd"?ﬁé}%o"ﬂ 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 2063, 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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A nol d assenbly of the conpression nolding apparatus for an

el ectronic part 20shown in Figs. 39 and 46 and the nold assenbly
according to Exanple 4 shown in Fig. 33 etc. are basically identical
in structure to each other. Therefore, signs identical to each other
are assigned to these identical structures, and description thereof
is not repeated. The nethod according to Exanple 7 is different from
t he af orenenti oned nethods of Exanples 4 to 6 in a point that a
recess 2014 is not formed on a nold 25rel ease film 2013 before
granul ar resin 2007 is fed. More specifically, nold rel ease
film 2013 having a planar shape is sucked toward a cavity 2010 when
granular resin 2007 is fed to cavity 2010 in the nmethod of -

conpr essi on Masedpmyolt oeleasmfilal 2043 r dniredystion macheuisrd 2028 measties grafiianpl e.

Thus, nold rel e fi 20 cones i-nt o se.contact wth cavity

2010, Consedtuheit indsBaEeiote EHTIRo B 2k g SRR Famb fbiic g
t o't he shapegrafulae aint2g0P6BMtel theBBdeded on nold rel ease film 2013. (As
to Conpression Ml di paratus for El ectronic Part) 5A corrgr essi on

ol di ng. appar at USR] IeRGHRuiale 140 Femesirbele 2956S: hpmage fd win
appar ayUs 20641 LA0aM ShESKEONLERale 256 5100 1 fuBt ARl

conprises a nmol d 'secti on ower sectron
simlar to t1l0d8e Bhowh-hol B66@mclud3 annppedépenfypad afieveer 2p&ing U Als Risgwn

conprises a cufti chani sm (not 0 utting nold release film
5015 havi ng 5r e TEREI3BRE o P piartds 9bsed pivipdieats omeat
filmin a 10roll @%ﬁhﬁt@ﬁxmnglmtmp%ﬁéaﬁmaﬁ%&dﬁg%m%@mb@ﬁs a

f eedi ng nechani sm (base) 2062 outside the nold assenbly, as shown in

Fi gs. 39 to wppliespibegiontp sraniransa0 bastajougiobole RO hyanlyatipedha base off esi n

2007 on,nol d-rel ease fil fter intr in rL,an r Si 2007
ot o P’y eAdgiRR ankinl M2 il (MR ploME OS8R SLAR LR 21 S Sh
i nl oader 2068635t Cansjedily] granddr agin 2007 {sfhittned 0 0ThegflAraidg tachaBikd may

rel ease film 2013 to the nold assenbly. (A%qto Mol d Assenbl y)
Lower nol d s¥cmeshensgoliatispng ﬁ?@"‘@i%sf?piloéﬁi“h QugR-Eole 200 by pressing thes

shown in Fi ggme 45tiaNficitss dE@Mhbit: r%@é—%dﬁ?uﬁ@gtﬁ?gdpnwg%es%%@cm&r@;gePOt tom

surface of cavity 2010 is constituted of a rface
2011. Appar amephar2@86]1 Coanplei tseig 28 remains on thold 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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20evacuati on nmechani sm (not shown) for forcibly discharging air from
the space in cavity 2010 outward in order to cover cavity 2010 with
nold rel ease film 2013, although not shown. The evacuati on nechani sm
can bring nold release film 2013 into close contact with cavity 2010
due to a sucking function thereof. (As to Feedi ng Mechani sm
25Feedi ng nmechani sm 2062 of this Exanple includes a filmreceiving
menber 2064, a base, a frame 2065, an introduction nechani sm 2023 and
a mechani sm (not shown) for flattening granular resin 2007. Ml d

rel ease film 2013 is placed on filmreceiving nenber 2064. Film
receiving nenber 2064 is placed on the base. Frame 2065 is placed on
nol d rel ease fil on _nmechani sm 2023 neasuy es gr.anul ar

t d
Mot S MARR YA ) A SRR A R e A A
flattening gﬂhﬁggi[ﬂfar fe%ﬁ'zﬂoﬁggt?erélﬁvﬁén?lﬁé Zééﬁe&nﬁﬁﬁﬁulaf @B ke has a

t hr ough- hol e 2 hrough Is a spaCe fed wth 5 granular
resin 2007. ﬂ@ep%ﬁeétcecththEQngthmer @aﬁao@hstre@pmmdbnttm Stama shape of

cavity 2010. Tck,lro &I{ld re n %6 |0 Loudes Hetm n a | owner
openi ng. As ERGWRTHA g 1& OTHe ﬁ‘é’v%@?" “ﬁlﬁ“"B}’ AR5 IERORS e 2066
is closed W hiintaméd release f|In12013 Simlarly to Exanples 4
to 6, the mechanismflattening granular resin 2007 applies vibration

to granul ar resi lPoeeh 1ohshonmoRFERbHE IPErtEDE7 bis PW"bj@éthth@ su¢tion halgdorof
10f eedi ng MBLGRhS HofaRase! rh%lrsecwg&aomm Imcfifichies WANA R LGRS

film 2013 an nsequent granu ar resin
fl attened. Tﬁmp‘thmhg}emvmgumfaﬂ)hanTMamn pengais B exaarplesifah bedctaionng

ranul ar resin,k 2007 | hrou h-.hal e 2066, b ressin ne. The
P Ckness. of MEEATT-4R PESPMBGHE § & APl ARSLEREY: hdBueRIa ok ng

mechaniians. (e WA LOT3ES hdvoRd ﬁeﬁgﬁerm;o%nm?%ﬂ 182697 thioligh £Odch I n
the flattened 1l5state after frame 2065 is renove (As to Inloader)

As her ei naboWetheleasewn pemp. aPwaroneniag 20681s elesed mith mpld tsleaseifim 2Rkl e
cormr e | nhgst 2858 LGS0, SLAMLAL ghgl DAORTy RgSAY LYo
in Figs. 42 200044 inldadbra@d®r 2063 includes a 20body and a plate 2067
fixed to the | Om&he%%glg ?e?easog ﬁl;[nhz%l?ng&orff\edrtg gllatr:z 2%%% quqr?lqe%ltnl on
15 accommodation space 2068 may be discharged outward through the suction hole
communicating with resin accommodation space 2068 of plate 2067.  According to this,
the adsorption of mold release film 2013 to plate 2067 is assisted.
The vacuum tube communicating with the suction hole of plate 2071 is provided

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

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

As shown in Fig. 45, filmed plate 2071 is brought into contact with lower mold
25 section 2004 by inloader 2063, Thus, the space in cavity 2010 and resin
accommodation space 2068 are closed with lower mold section 2004 and plate 2071.
At this time, plate 2071 holding granular resin 2007 is so placed on the molding surface

of lower mold section 2004 as to close opening 2009 in a state where mold release fiim
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space 2068 as a recess corresponding to the shape of cavity 2010 is
provi ded on a | ower portion of plate 2067. Therefore, the | ower
portion of .plate 2067 is constituted of an opening 2069 of resin
accomodat i on space 2068 and a peripheral portion 2070 encl osing
openi ng 2069. Wen inl oader 2063 hol ding plate 2067 noves downward,
25t he | ower surface of plate 2067, i.e., peripheral portion 2070 is
brought into contact with nold release film 2013 on which flattened
granul ar resin 2007 is placed, as shown in Figs. 42 and 43. Thus,
granul ar resin 2007 is acconmmpdated in resin acconmodati on space 2068
of plate 2067. In other words, granular resin 2007 is encapsul ated

mpossi bl e EPars G nhefPhehied FRBoRRGe £ ke 200 R RR G000 beienaopo

granul ar r esidmal0edeady FimtI0E 50 Pbéiteshed i bstarkixllyA0&Bical Glangrul ar resin
2007 is transported in the state accommpdated in resin acconmodation
space 2068, wherlBBls stats(aidn thesprce gVt 2GRds dischargedjoutward by exgouptipngh

not shown, Pl RORIAkasBRi 3013 nelds ki), debnllohlhud, AHELAR. iR ©

for adsorbing no el ease film 2013. The suctio e conmuni cat es
wi t h a Bvacu@hdpaadsoibbd muibhsuafavcanficanty t20bH@ to Fdreespand il thepbape of savatp

exanpl e of ev ation meghani.s and the vacuum t ube i exanpl e
of a vacuuntigt hAL RS SRRIaTEYR 200G Mo SErorras g e 2088 Bl R o
peripheral pRILLItEN sk@bd odavip} 216 aRESith RoRLGRas Wilth ROTE. DY ohdtguapaguum
punp. Thus, opening 2069 is closed with nold release film 2013

Therefore, aramlanfesn H0thavippaunitors diknrsats fadintg canity 2010cewred wdD7 i s

t ransported i 0 by inloader 2063. Wien nold rel ease film
2013 is adsg%@égg%%%%?éﬁé'2067, air in resin 15accommodati on space
2068 nHy be di sci#argpidtiod bhdospredsionddbiding r Bletrbda Pl e conmuni cati ng

wth resin acco datj on space 2068 of plate 2067 According to this,
the adsorption o hefisthodof cameression maldios B pre PATRRIE PO 85COTUnE QS t ed.

The vacuum EHQ&I@EW?%&%%@QFM%IH&H 'Bae%lﬁlhi 203 RQr&pafid, Hhsﬂ%\?n #HEd 1S

provided with an on-o val ve. e on-o val ve I's detachably

provi ded on 3%.helhgacueldraaabaefiim 2013 is placed on the upper surface of film receiving
member 2064 placed on feeding mechanism 2062.  Thereafter frame 2065 is set on

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

L 20 Consequently, granular resin 2007 having the uniform thickness is formed.
Then, frame 2065 is removed from the positicn on mold release film 2013.
Granular resin 2007 remains on mold release film 2013 in the state having the uniform
thickness. Then, inloader 2063 holding plate 2067 is moved downward, as shown in
Figs. 42 and 43. Thus, opening 2069 of plate 2067 is positioned in a plane

25 substantially identical to mold release film 2013. Further, peripheral portion 2070 of
plate 2067 and mold release film 2013 come into contact with each other.
Consequently, granular resin 2007 is encapsulated with mold release film 2013 and plate

2067. At this time, granular resin 2007 maintains the flattened state in resin
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20After evacuation termnates, therefore, the on-off valve is closed,
and the vacuum tube is detached fromthe on-off valve. Wen
evacuation is executed, on the other hand, the on-off valve is
opened. Thus, inloader 2063 can transport filned plate 71 to cavity
2010 while holding the sane by adsorption through the function of the
vacuum punp. As shown in Fig. 45, filnmed plate 2071 is brought into
contact with [ ower nold 25section 2004 by inloader 2063. Thus, the
space in cavity 2010 and resin accombdati on space 2068 are cl osed
with | ower nold section 2004 and plate 2071. At this time, plate 2071
hol di ng granul ar resin 2007 is so placed on the nol ding surface of

| ower nold section 2004 as to close opening 2009 in a state where

mol d r el easecdommedatpp spack 2068if platebébet ween. Openi ng 2069 of plate

2067, opening 20 of. .cavi | d r ase fil.m.201
posi tioned in su@g aarllrtllgg ?h%%e%g%%a@y o aeﬁ%as?.glbe ween mpld r?lﬁqsgglg{a%(ﬁé’

air in the spbgeiphetal @aiioh 20ARBufisthd ssaionhele df puiphatichoRjon@0AT bBjliten.
Thus, nold release film Zers in cavit . Consequent |0¥@ nol d

y 2010. ¢ q
rel ease fil fP®&2018nsequenthy epss R @Ok i pdiorbed fo pasiphery! noohay, 2
corresppnd 9,4 BRSHAPR, savdl %?55%7- is time, granular resin
2007 iﬁpresinuggcgnnndagg%% spé%ge 068 #ﬁ%F%QUp to the bottom surface
of cavity 2010 aTlmmgninaden 203 mbveshpese. f Thus) OdBplat€an ey irsertddyinto
granul ar resin 2007 having a unjformthickness is fed jnto cavi
9070 cover odM4apE CHAIE (6 et BOK D GRS VEORAY stesonepibla fur ot el
Conpr essi on bMH A1 208N ks SHo®a id BRI 4. Part) The net hod of
conpression nolding for an electronic part according to this Exanple

i s now descri bedThem; iploader gefi3dqngves eewmvard framaleisition phave spd 20H a5 hown
L+ st )
sur facd of PP EERNE, ELEBAE do7) gl irandu PR B0 AR VR PR

2062. Ther eafithéswdr trmidse262004 t¢ dbseanvitb2iDd AethBaise, dpeniig 2048Bof Then,
i ntroduction, nechani sm 20 asu ranul ar resin 2007, and ..
|t 1 oduces G LoPER 1108 O th s e Gt Sseted i 985 B besitaed Boss,
as shown i n ghlsthntifh) idefical flirRs.t 1 M8, granular resin 2007 is forned in a

S
convex shape, for exanple. Then, a nmechani sm (not shown) for
f1 atteni ng vi br aThesnanf i gevitg 381 Qs disciasged outvand DOGF evasuation meghenisnl e

200 Pl 2 95 B B P U e s AASSGY
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 afier the fall. When the flatness of granular resin
2007 is lost in cavity 2010, the mechanism for flattening the granular resin by vibration
25 may so vibrate inloader 2063 that granular resin 2007 is flattened in cavity 2010.
Then, the evacuation for adsorbing mold release film 2013 to plate 2067 15
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, frame 2065 is renmoved fromthe position on nold release film
2013. Granular resin 2007 remains on nold release film 2013 in the
state having the uniformthickness. Then, inloader 2063 hol ding plate
2067 is noved downward, as shown in Figs. 42 and 43. Thus, opening
2069 of plate 2067 is positioned in a plane 25substantially identical
to nmold release film2013. Further, peripheral portion 2070 of plate
2067 and nold release film2013 cone into contact wth each other.
Consequently, granular resin 2007 is encapsulated with nold rel ease
film 2013 and plate 2067. At this tinme, granular resin 2007 mai ntains
the flattened state in resin acconmodati on space 2068 of pl ate 2067.

Then, air is dis har oytwar.d fromthe space betwee rel ease
film 2013 and peHiept W%flm‘géﬁet"f‘@hm?gﬁ‘eﬁﬁp ﬁ“l{/%l% ersélﬁc’ gol Lhysg
peri pher al gl%ﬁmrqesn?ﬁ&ﬁ r&¥eivey RLEF AP RS- bo@@nﬂ%@r@ﬂé@@?é Mbd TEkRase
film 2013 iS adsorbed to peripheral portion 2070. us, plate 2071
hol di ng gr arerdagts fremlﬂrrﬁ lg@@ﬁuﬁ@eﬂpﬁm@@ upper surfaCEhégranulamlr@awszﬁs
noves upward... Thus nser ace
ot ween t ne iR (CERRRLAL B Borkfer B L0 Bt RO

state held byo7 nireadelkardfBsfunansl edMiminicaib@holdd . Th&eRre, hinb@pder 2063
nmoves downward fromthe position above cavity 2010, as 10 shown in

Fig. 45. Thiistus %H@I@émgrwaﬂaamgl ?@P’éﬁmdaﬁch%@mﬂtw@w@whéhe into
h
S opent CenBiGrBRhdlss P Toliiks pYnel BoflBREEMN boh gy ot 1S

nol d rel easemﬁprbmoﬁ@h'&ledmecapmjsmmoned in substantially identical
pl anes. Then, aiJj, in, cavit 010. i s di scharged .ou
e({/acuati on mecha egntlhe'i@’fﬁ%'gl% SHgeg an 3’5%‘80 S?%O'?%q@ alr%aéﬁfgorﬁbﬁust 0

the suidf aceipk, saBotrate)2088 kQetCRIshRERQREH fieioh 2008 bh@e ﬁﬂﬁpﬁlo[ﬁfsc&ﬁ)‘{l' ty
2010, as shown in Fig. 46. Consequently, nold release film2013

havi ng a re@é@sfotﬁoﬁlﬁ@mm’tﬁgoi@W@mhﬂ@@lwﬂéfs dipped ingheimeltingreesin0 15
shown in the f"f@ ?E%.a‘)cﬁg)‘ﬁfsu@é&r%r&%r Fo110 Rﬁloeai{esé?ﬁgt%qhe 1%15%12@55% | e,

granul ar reSPR romresin acco 'on space
cavity 2010, 'When a time necessary for hardening thereafter elapses, electronic part

2005 mounted on substrate 2006 is sealed in resin compact 2012 corresponding to the

15 shape of cavity 2010.

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

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

25 While the thermosetting resin material is employed in each Example, a
thermoplastic resin material may be employed in place thereof. While the granular
resin material 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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20pl ate 2067 up to the bottom surface of cavity 2010 in a state where
the shape thereof is maintained on nold release film 2013. In other
words, granular resin 2007 falls while maintaining the state having
the uniformthickness. That is, the flatness of granular resin 2007

i s maintained before and after the fall. When the fl atness of
granular resin 2007 is lost in cavity 2010, the nechanism for
flattening the granular resin by vibration 25may so vi brate inl oader
2063 that granular resin 2007 is flattened in cavity 2010.

Then, the evacuation for adsorbing nold release film 2013 to plate
2067 is stopped. Thereafter inloader 2063 noves upward, and

t hereafter £Z20 | | v.moves .outward from the space.between the.
upper nold I;s}ge{%:lﬁ% 5]%; gene ch(’?ﬁ}e{ o prIrzti) dh egeé)?ﬁ't iﬂ&r? 2 ﬁl.np]%’ a Sﬂlconel'ﬁ%ﬁ(?rﬁs'(gmr

mol d sect i omat2@Dér dnsepbRpbhRel resih fiafendl Inyaytbe eﬁﬁﬁﬁlﬂi, &% edariple. 6.1n J42HS,
granul ar resin 2007 receives heat fromthe bottom surface of cavity
2010. Thi s Regplecyiesnsaterial haxing Hanspasarsy, a1gsin materigihavias somitrafspasency,
surface of : [ ' r :

oresent bet Sean el FRtR HhoBinoRscthl b SRFE oo B G0 ERALE

cl ear afices énphged orlnaschabmemeitiostdiBxamble) lemid rétieliqfebedin anbimoaptere of

nmoi sture contained in %%ﬂnular resin 2007 are dischaﬁgegﬁﬁutmard

t hrough t he'@BFBRTLHEFEFGIRISTC RABTYE Ty &° SPBDET B §1aFs s #AMIAN ng
in resin copgact 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 nounted on
substrate 2006 is dipped in the nelting resin material. Then, bottom
surface nenber 2011 applies pressure to the nolten resin in cavity
2010. When a tinme necessary for hardening thereafter el apses,

el ectronic part 2005 nounted on substrate 2006 is sealed in resin
conpact 2012 corresponding to the 15shape of cavity 2010. According
to the conpression nolding apparatus for an electronic part and the
nmet hod according to the aforenenti oned Exanple, effects simlar to

t hose of the conpression nol di ng apparatuses for electronic parts and
t he net hods according to the aforenenti oned Exanpl es can be attai ned.
20In this Exanple, granular resin 2007 may be flattened by pressing,
in place of flattening granular resin 2007 by applying vibration to
granul ar resin 2007 in resin accommobdati on space 2068 of plate 2067
or in place of flattening granular resin 2007 by applying vibration
to granular resin 2007 in cavity 2010 covered with nold release film
2013.
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25Whi l e the thernosetting resin material is enployed in each Exanpl e,
a-thernoplastic resin material may be enployed in place thereof Wile
the granular resin material is enployed in each Exanple, a resin

mat eri al having any shape such as a powdery resin material having a
prescribed particle size distribution or a powlered resin nmateri al
may be enpl oyed in place thereof In e@chiMSanple, a silicone-based
resin material or an epOxy-based resin material nmay be enployed, for
exanple. In each Exanple, a resin material having transparency, a
resin matery %«kn{bﬂi’ddrtéfc%ﬁ@és&%ﬂ%m&ﬁg%&ﬂan@ie&mﬁﬁ:t aﬁa&ﬁﬁn%ﬁéi@@l@tst%bﬁ‘bﬂg
a phosphorescent material and a fluGrescent materi al y be

5enpl oyed. | n eguépauigradawertmoldsdctua@p0a havingu avite£0i0);i quefied in

an at nosphere of roomte ture.a nmospheric pressure may be
ool oyed i1 ol adEBRATE R Rt R R0 P b A NG 17 A et hod of

conpr essi on nol dbAkinkAlre@ds 024} é&fh‘s?oﬂaﬁ{gtto tROSRpE 8F H8 Efﬂ’%{g%‘%ﬁﬂ Ré1d
preparing a |ower nol'd section (2004) having a cavity (

preparing erehmecﬁlmel ease film (2013) formng a recess (2014)

corresponding ta th sha e of I t [ el ease

i ntroducing a r&8FyY erre it ba(j)é@;ﬁ ade OBB%H%CW I?S&?WII}%Q/PI}%C%F}‘
prescri bed éﬂﬁtldld: sikedistribatich Sgtrinuhmtre@;m ,podidantebial orf S deredevil @fito kil N,
or powdered resin_into sai d recess; and setting said nold

rel ease filfA§%%WAg said resin material in said recess on said | ower

mol d section so sia@f?lk sSifbif 88&% ffhi Ha?ﬁ]gt %@ﬂ‘ggﬂgﬁ%ﬁ th é:dgﬁ/fetc%(s’s 95,52 sa1d

wher ei n esin ma eri al sali
step, bef orlewélhﬁolsltsealcmf soshﬁttsamlg'ee@s t inseridd b eaﬂeaﬁt)} mlmrens aid | ovver

nol d section tern nates, or._sajd resin material |s fl ened after
the step of set tPHgeHRMtSHE if aéﬁe@%fi@%rﬁ%%tﬁod%r&gsr ?0 85%€BEE | on

t er m nat es.getting said n?old Ié]@as@?ﬁﬁ% Qfd 16%%&%&1%9@0&%11{1%9&5fd}rsaﬂr}em?

el ectronic part according to claim1l erein tening o
sai d resi n macmaliaflatiened afitrehe step df fejting daidaniobirelshsesRindon egd bower mold

mat eri al . } .
section terminates.

2. The method of compression molding for an electronic part according to
claim 1, wherein
flattening of said resin material is implemented by vibration of said resin

material.

3. The method of compression molding for an electronic part according to
claim 1, wherein
flattening of said resin material is implemented by pressing of said resin

material.

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

a lower mold section (2004) having a cavity (2010},

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

a mechanism (2024, 2025) forming a recess (2014) corresponding to the shape

of said cavity on said mold release film;
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3. The met hod of conpression nmolding for an electronic part according
to claim1, wherein flattening of said resin material is

i npl emented by pressing of said resin material. 4. A conpression
nol di ng apparatus for an electronic part, conprising: a | ower nold
section (2004) having a cavity (2010); a nold release film (2013) for
covering sai d cammtghanism (2023) inrodeamsaresi2GRaterid §2E)7) hodeiof gowd ere cessis
(2014) corresponding to,the shape.of said cavity on said ngld rel eas
film HaVERg AascHahPg RAIEISI 3840 disiEb i BRGULAE fo5is ROWREraFTIBIor pOBE
made of powWdgh Ynth8SiHReddaVi Ng a prescribed particle size distribution,
granul ar resin, powder résin, or powdered resin into said recess;

a mechani sm ( 2002mecauBm 2082,)200 6 AHSBdiratispgrtingehenmbbi nebdasaflen havlimg said
havi ng sai d _recess %o rd.said,cavity, and a mechani sm (2001
2002, 2016}E%ﬁ§§?w5 %%?C‘Wé' $ing said resin material in said
recess. 5.2 rhB&hafRAPRE6E 2002 " 14i 7 3205 Matienih@Eaid Pest RGleHAINKC
part according to claim4, wherein the mechanismflattening
sai d resin sghteedsal is a mechani sm (2001, 2002, 2016, 2052, 2062
2063) applying vibration to said resin material. 6. The
conpressi on nol ding apparatus for an electronic part according to

cl ai m 4, whereirs. The coniptessivachéldingrapphratit €5 401 Eadiodlid Rt decomiglth @laim
is a nechanism (2028, 2058) pressing said resin material.

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

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

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

pressing said resin material.
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