DESCRI PTI ON Met hod of Conpression Ml ding for Electronic Part and Apparat us
Theref or 5TECHNI CAL FI ELD The present invention relates to a nethod of
conpression nolding for an electronic part such as an IC (Integrated
Circuit) and an apparatus enployed therefor. BACKGROUND ART In general, an
el ectronic part 83 nounted on a substrate 82 is conpression- 10nolded with a
nol d assenbly 81 and granular resin 84 in the foll ow ng manner: First,
nol d assenbly 81 having an upper nold section 85 and a | ower nold section 86
for conpression-nolding the electronic part is prepared. A cavity 87 is
provi ded on |l ower nold section 86. Then, cavity 87 is covered with a nold
rel ease film®88. Then, granular resin 84 is fed into cavity 87. Thereafter
granular resin 84 is 15 heated. DESSCRIBTHONI ar resin 84 nelts. Then, upper
nol d section 85 and | ower nold section 86 are closed. Thus, electronic part
83 mounted on substrate 82 is dipped in the nelting resin in cavity 87.

Consequent |y, ect r.ani ¢ _part is.sealed with, a sin-nmolded .body
correspondi ngl\@b‘(’@%@s{’% S ‘@%\‘}1‘%"@%‘&?f’?‘ﬁé"‘&%ﬂ%&‘%@é%‘gﬁf@% ding is
conpl eted. 20In the aforenenti oned conpression-nol di ng nethod, a feeding
mechani sm 89 is enpl oyed for feeding granular resin 84 into cavity 87.
Feedisng maBGADNKIAISBIELIR| udes a shutter 90, as shown in Fig. 7. Further,

" feedi ng mechani gm 89 incl udeséeiqthrough-gé)l e 91 having B.rescri bed anount of
granul ar resi n 188 present jgventipn edatesfo RaBethad gheaapression RN fafdt ed i nto t he
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i nto cavi BAGIGROUND WRopgh- hol e 91. Patent Docunment 1: Japanese Patent
. Layi ng- Open No. 2004- 216558 DI SCLOSURE OF THE | NVENTI ON

In general, an electronic part 83 mounted on a substrate 82 is compression-
10 molded with a mold assembly 81 and granular resin 84 in the following manner:

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

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

20 In the aforementioned compression-molding method, a feeding mechanism 89 is
employed for feeding granular resin 84 into cavity 87. Feeding mechanism 89 includes
a shutter 90, as shown in Fig. 7. Further, feeding mechanism 89 includes a through-
hole 91 having prescribed amount of granular resin 84. In use, feeding mechanism 89
is first inserted into the space between upper mold section 85 and lower mold section 86.

25 Then, shutter 90 of feeding mechanism 89 is opened. Thus, granular resin 84 falls into
cavity 87 from through-hole 91.

Patent Document 1: Japanese Patent Laying-Open No. 2004-216558
DISCLOSURE OF THE INVENTION



PROBLEMS TO BE SOLVED BY THE | NVENTI ON ~In the aforenmenti oned
conpression nolding, part 92 of granular resin 84 may remain in through-hole
91 of feeding nechanism 89 when granular resin 84 is dropped into cavity 87
from through-hole 91 by opening shutter 90 of feeding nmechani sm 89. 5Thus,
insufficiency is easily caused in the anount of the resin fed into cavity
87. Therefore, such a problemarises that the reliability of the anmount of
the resin fed into cavity 87 is inferior. This problemalso arises when
another resin material such as powdery resin, powdered resin or liquid resin
is enployed in place of the granular resin. An object of the present
invention is to provide a nethod of conpression 10nolding for an electronic

part i npr rROBILEMSE0 85 $OLVEDIBY TBIRINVENTIONa resin nmaterial fed into a
cavity. MEANS FOR SOLVI NG THE PROBLEMS In the method of conpression

mol di ng for an Ieltkwtf@rempmlqmd comprsssion mylding, phw 9B rof seaular msen$4 way a nold

assenbl y i ncl.udi d,.secti.on. h it ared. Then,
R ohate i TR o Bl e R O WAy eAfoB 3t g PPt

cor respondpBealigy Mo dbhyh hdie 1 %Q%Fﬁﬁin%@hdtﬁ!? bp o?r?éeefng%echmrﬁcﬂgl nto the
resin accommodat’i on space. eas Imis placed on the plate to
cover5 t he Tkmsnnsﬂmammmmlmus@anme dvbaentrefitheaésin fed intesdamtyr®ieri al i s
suppressed by the nold release filmby sucking the nold release filmtoward
the plat e. Thefrdprsafuck e Profienpprses thay thezr@h@lé%% 2maeyghof the ges feddntPs noved to
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space is sO cavl I'S covere re ease film

At this ti def}h%sdi fowefBatresih ot ll(il.ﬂ(ll Feésin 9 efpldyed mepladeyofGRY Sfafdlatekif t he nol d
~ rel ease f|In1fron1the resin accommodati on space BRI EF DESCRI PTI ON OF THE

DRAW NGS 25Fi g.Ariobject af ]d‘@lqusecttmmtlon evtoguhedet imstiddyofshowresgion pl at e f or
acCofodall 10, L35 1 SR Yo .o, b o compreseion ol ng gy an
naterial,‘@@gwbgg&%ystate of feeding the resin material to the plate.
MEANS FOR SOLVING THE PROBLEMS
In the method of compression molding for an electronic part according to the
present invention, a mold assembly including a lower mold section having a cavity is
15 prepared. Then, a plate including a resin accommodation space having an opening
corresponding to the cavity is prepared. A resin material is fed into the resin
accommodation space. A mold release film is placed on the plate to cover the resin
accommodation space. Movement of the resin material is suppressed by the mold
release film by sucking the mold release film toward the plate. Thereafter the plate is
20 reversed. Then, the plate is moved to a position above the cavity. The pressure state
in the resin accommodation space is so changed that the cavity 1s covered with the mold
release film. At this time, the resin material falls into the cavity covered with the mold
release film from the resin accommodation space.
BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is a perspective view schematically showing a plate for accommodating
resin employed in a method of compression molding for an electronic part according to
Example 1 and a mechanism feeding the resin material, showing a state of feeding the

resin material to the plate.



Fig. 2 is a sectional view schematically showing the plate according to
Exanple 1, show ng a state where the plate into which the resin material is
introduced is covered with a nold release film Fig. 3is a
sectional view schematically showi ng the plate according to Exanple 51
showing a state where the plate covered with the nold release filmshown in
Fig. 2 is reversed. Fig. 4 is a sectional view schematically show ng a
nol d assenbly according to Exanple 1, showing a state where the plate shown
in Fig. 3 is transferred to the nold assenbly. 10Fig. 5 is a sectional view
schematically show ng the nold assenbly according to Exanple 1, showi ng a
state immedi ately after the resin material falls into the cavity froma

t hr ough- hol e OFigt b & Pdeati6nal view schdmafiically sipwingshe pladdadcomiimtoTohaipnd i cal |y
showi ng the nol d assenbly according to Exanple 1, showi ng a state where the
mol d assehtshgwing acstass exhereltheplgte mto whigh thergsin miiterial isdetcedusedis opivenad

schemat i cal showi.n nol d assenbly enpl oyed in a conventional nethod of
comressigﬁhﬁﬂ?‘ﬂgﬁﬂeagsghﬁn electronic part. Fig. 8 shows a state imediately

before a nold F%: SaSLsectibiBl bwhRhdndtially §Hﬂ%§%ﬁt§%£ﬂﬂnﬁo j&ssi on

nmol ding for an ectronic part according to e 2. Fig. 9 shows a state
i mredi at ell yshatvirgra siate exdiere tim piate edveiesd with thednmé delease film shiovai in Fig, 2 is

20accomodation state of a plate in the nethod of conpression nolding for an
el ect roni EVg4Ed. according to Exanple 2. Fig. 10 shows a state where an

open o, her) g ush S U g ELETEB Tl 1 o
Exanpl e 2Example 1, showing a state where the plate shown in Fig. 3 is transferred to the mold
’assembly.
10 Fig. 5 is a sectional view schematically showing the mold assembly according to
Example 1, showing a state immediately after the resin material falls into the cavity from
a through-hole of the plate.
Fig. 6 is a sectional view schematically showing the mold assembly according to
Example 1, showing a state where the mold assembly is closed.
15 Fig. 7 is a longitudinal sectional view schematically showing a mold assembly
employed in a conventional method of compression molding for an electronic part.
Fig. 8 shows a state immediately before a mold release film is held by a frame in
a method of compression molding for an electronic part according to Example 2.
| Fig. 9 shows a state immediately after a resin material is introduced into a resin
20 accommodation state of a plate in the method of compression molding for an electronic
part according to Example 2.
Fig. 10 shows a state where an opening of the plate is closed with the mold
release film held by the frame in the method of compression molding for an electronic
part according to Example 2.
25 Fig. 11 shows a state where the mold release film held by the frame is in close
contact with granular resin in the method of compression molding for an electronic part
according to Example 2.

Fig. 12 shows a state where the plate covered with the mold release film by
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25Fig. 11 shows a state where the nold release filmheld by the frame is in
cl ose contact with granular resin in the nethod of conpression nolding for
an electronic part according to Exanple 2. Fig. 12 shows a state where the
pl ate covered with the nold release filmby adsorption is set on an

I nl oader in the nethod of conpression nolding for an el ectronic 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 electronic
part according to Exanple 2. Fig. 14 shows a state immedi ately after

t he resin adedrptibrds setsorf @dinloader i théiniethed of dvenpressidn maiting $6rcdn ebectfoniem t he
resin accommodati on space of the plate in the nethod of conpression nol ding
for an el deftrasperdingde Expmpledn el ectronic part according to Exanple 102. Fig.

15 shows a stat f, vibratj he..plate after, t resin material is fed to
the Tover ol d BaeisbivT PR ROtk aBh® Rhfaan Fo Eeacts BHAREL 8han nol di ng
for an el qglE0Rbi sB@ldn ih @'sta®whérs Ghe rﬁBldCrelBi’sretﬁhﬁCi&ﬁEé_“f'b&H&d‘hPa s Wh&e 2. Fi Q.
16 shows a state where the nold assenbly is closed in the nethod of

. 15conpr es shemohbdssémiry fsapenstl ieltkcimethod of pamprefsion moldalgefot amelectrquag t

according to Exanple 2. Fig. 17 is | an view schenatically show ng a
preheat i ngf’aﬁ‘ef@ﬁ&thlg?ﬁ%’Fpﬂ’%S/%ofdg‘Pgtio%r% eafi ng a method of conpression

- molding for an I%.elqltsrh8@gg sH& iﬁnn@e%?a%lg iaﬂgr he r&fh 85@888%9&'&% a cavity of the

lower mold section from the resin accommodation space of the plate in the method of
compression molding for an electronic part for an electronic part according to Example
10 2. _

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

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

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

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

20 Fig. 18 shows a state where a preheating mechanism is used in a method of
compression molding for an electronic part for an electronic part according to Example
3.

Fig. 19 shows a state where a preliminarily heated resin material is set in a frame

on a mold release film in the method of compression molding for an electronic part for
25 an electronic part according to Example 3.

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

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

an electronic part according to Example 3.



20Fi g. 18 shows a state where a preheating nechanismis used in a nmethod of
conpression nolding for an electronic part for an electronic 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 el ectronic part
according to Exanple 3. Fig. 20 shows a state where a resin materi al
having a uniformthickness remains on the nold release filmin the nethod of
conpression nolding for an electronic part for an electronic part according
to Exanple 3. Fig. 21 shows a nold assenbly enployed in a nethod of
conpression nolding for an electronic part according to anot her exanple.
Fig. 22 is a s&y Rosdwyd moldsdisembhgeraploptdlinasmetiibd wi esrmypreysiah moldagot her
conventional nethod of conpression nolding for an electronic part, showing a
st at e 5i mheicAnzAlestrpnigfper aceprding ity anphesrexamples fed to a cavity. Fig. 23
is a sectional pi %/.sche{rat' cally show ng a m)lbqi n@ [rec ani s%gccordi ng to
Exanpl e 4, shO\FA‘% & B4 3%’%7*’5‘ ]Fjoafséené Y PR ¥ 4 9y d on a nold
rel ease fichenfibshl méthodf BomBrebdiAbINALHr 8 BREBSAE Bhrk YhaWRY /atkthe nol di ng
mechani sm 10according to Exanple 4, showng a state where the recess is
f or méd on immediaelychftee b eesgemétetiahis fed to a cevity. 25 is a sectional view
schematically show ng the | di ng, mrechapi sm accordipg to Exanple 4, show ng
a state i medi at%ely 153 techoRahyecThaAticaly Shopaee b mOdiRE MEPETRE case f 1 m
. 15Fig. 26, : ' View: .1 cal | | L ntroduci ng
a resin mi éorrlﬁgg ?f%&%ﬂ@%%%h&?é@é%&%ﬁfgﬁ%&iage%gﬁe% e?eglg?s;i}%ﬁg%oz(@ l‘rloni Cc part
accor di ng il RieRPfien 4

Fig. 24 is a sectional view schematically showing the molding mechanism

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

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

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

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

20 according to Example 4.

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

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

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

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

film having the flattened granular resin in the recess in the compression molding
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Fig. 27 is a sectional view schematically show ng a mechanismflattening the
resin material by vibration in the conpression nolding apparatus for an

el ectronic part 20according to Exanple 4. Fig. 28 is a sectional view
schematically showi ng Roots flattening the resin material by pressing in the
conpressi on nol ding apparatus for an electronic part according to Exanple 4.
Fig. 29 shows a state imedi ately before an inloader adsorbs the nold

rel ease 25filmhaving the flattened granular resin in the recess in the
conpressi on nol ding apparatus for an electronic part according to Exanple 4.
Fig. 30 shows a state immedi ately after the inloader adsorbs the nold

rel ease filmhaving the flattened granular resin in the recess in the

conpr essi @pparatus fdtgn e&!@ﬁ@ﬁiafpuﬁaEﬁrdiﬁQt@Eﬁ@thl@ﬂi.C part according to Exanple
4 Fig. 31 shows a state where the inloader is arranged on a position

above a cavi t y Fig 3 Ishowonpietssubesn theanlardey ingspaaeed o8 2 Positiamateivect sayity c par t
el onse it ESAEBROAN MO AR RET 2 SRHAYE? PREARGTE HEERRIES i n tho -
conpressi on oIpgY ng AHREE HattSwhLE t1RTe8dsE 6F theMhdld Pdddse BRT 2dktMa thqhdxanpl e 4.
Fig. 33 shows a State where a nold assenbly according to Exanple 4 is
. opened. Fiigloadd4 isshsented ints tiet cavithirthe trapresdich mskiatgppamosdodamg to Exanple 4
's closed ‘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
iﬁloader is inserted into the cavity in the compression molding apparatus for an
electfonic part according to Example 6.
Fig. 39 shows a procedure of assembling a feeding mechanism in a compression
20 molding apparatus for an electronic part according to Example 7.
Fig. 40 shows a state where an introduction mechanism introduces a resin
material into a through-hole of a plate in the compression molding apparatus for an
electronic part according to Example 7.
Fig. 41 shows a flattened resin material in the through-hole of the plate in the
25 compression molding apparatus for an electronic part according to Example 7.
Fig. 42 shows a state immediately before an inloader adsorbs a mold release film

having a planar shape, i.e., a mold release film having no recess in the compression

molding apparatus for an electronic part according to Example 7.
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Fig. 35 shows a state where an inloader is arranged on a position above a
cavity 10in a conpression nolding apparatus for an el ectronic part according
to Exanple 5. Fig. 36 shows a state where a recess of a nold release film
adsorbed to the inloader is inserted into the cavity in the conpression
nol di ng apparatus for an electronic part according to Exanple 5. Fig. 37
shows a sate where an inloader is arranged on a position above a cavity 15in
a conpression nolding apparatus for an electronic part according to Exanple
6. Fig. 38 shows a state where a recess of a nold release fil madsorbed to
the inloader is inserted into the cavity in the conpression nol ding

apparatus for an electronic part accqrdjng, to Exanpl ) ) Fig.
39 shows a prokidd? ehoys agals erer@eaﬁ%ckaﬁﬁﬁ)rbﬁet@ﬁm@vﬁ?qaﬁe flm giecsi on

20nol di : ' | 7
Fig 40 SRENR by R P loteSIEhaRRL Crp b ol dbBnk be AL | i

materi al iBxa@pR 7t hrough-hol e of a plate in the conpression nolding apparatus
for an electronic part according to Exanple 7 Fig. 41 shows a flattened

resin mat eri al Figi4fshowhz ssaigiwhens ihe ariloades nivas theimold neleads fbnpaesgthen nol di ng
apparatus for an electronic part accqrding to, Exanple.7. . Fig. 42 shows
2O R e T made Sef yRTLhd e o Five BEAGrOTOR ObT SRBR PGS (1 | o havi ng 4
pl anar Sh%ggarat'us?or’an%le@ﬂbﬁicégxlt%@&?diﬁ%lt@]itlﬂfél@@ no recess in the conpression
nol di ng apparatus for an electronic part according to Exanple 7. Fi g.
43 shows a st atFig. Whshewd hetatenlimaclthe inldsder bsartangedroh d pogtiemsisovkithen havi ng t he
pl anar shape in the conpression nol di ng _apparatus, for an el ectronic part

accor di ng ¥hER&RgraEnpression molding ppparatid fof g\ plecloBIC PPE aGFRIABE LA EXaWPISader
( noves the ol d rel ease filmhaving the

10 Fig. 46 shows a state where the mold release film having the planar shape
adsorbed by the inloader is inserted into the cavity in the compression molding apparatus
for an electronic part according to Example 7.
Fig. 47 shows a state immediately after a feedihg mechanism feeds the resin
material into the cavity in the conventional compression molding apparatus for an
15 electronic part.
DESCRIPTION OF THE REFERENCE SIGNS
1 mold assembly, 2 upper mold section, 3 lower mold section, 4 substrate
set portion, 5 cavity, 6 granular resin, 7 electronic part, 8 substrate, 9 inloader,
9a stop portion, b substrate receiving portion, 10 opening, 11 mold release film,
20 12 resin compact, 21 plate, 22 resin accommodation space, 23 opening, 24
peripheral portion, 25 plate, 31 feeding mechanism, 31a delivery mechanism, 31b
receiving mechanism, 32 introduction mechanism, 33 feeder measuring mechanism,
34 hopper, 35 linear vibration feeder, 36 plate measuring mechanism, 1001 mold
assembly (apparatus), 1002 upper mold section, 1003 lower mold section, 1004
25 electronic part, 1005 substrate, 1006 substrate set portion, 1007 opening, 1008
cavity, 1009 pressing member (cavity bottom surface member), 1010 granular resin,
1011 resin compact, 1012 mold release film, 1013 inloader (feeding mechanism),

1014 moving mechanism, 1015rod, 1016 air cylinder, 1017 moving mechanism,
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5pl anar shape while holding 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 fil mhaving the
pl anar shape adsorbed by the inloader is inserted into the cavity in the
conpressi on nol ding apparatus for an electronic part according to Exanple 7.
Fig. 47 shows a state imediately after a feeding mechanismfeeds the resin
material into the cavity in the conventional conpression nolding apparatus
for an 15el ectronic part. DESCRI PTI ON CF THE REFERENCE SI GNS 1 nold

asserbl v, \gi4per 16 e SaGkEO" 1031 have! BA 1L 6Lt pduplDS AR SOt

portion, caV|ty, gra ar resin, I'c par rate,

i nl oader , |@erstagfe footid, 0r1029ﬁ1rﬁ-lhbliitrfg8ﬁzﬁné eclany isitpppor t1ioefibodsy) 4RI ng, 11
nmold release film 2012 resin conpact, 21 plate, 22 resin accommpdation

space, 23atiphabla/getaghpbiecdhasehelal SBWWQ)WC&SZIBE% ppét@, 302§ et @pripyrechani sm

3la del h h 32 t t h

33"t ceder THELEHE PR ocALH BalE STOVL AR caaRpiflon sPoicy, A7 P TRer . 36
pl at g meaggs4 ﬁ%&ﬁg@hﬁg}%ﬁm 180 1%11’14&%&1%' y 102 P%aﬁﬁmg/hmr&e%%%upper mol d

section, 1003 I'd 'secti on, 25el éctronic par 1005 Substrate,

1006 substoaioa, seo4qopiawre¢mv1ﬂg)ﬁc7momen1(frﬁ§) cohifPésioa\mdiging 2pfvatps &ssi ng menber
(cavity bottom surface rrenberg 1010 granul ar resjn, 1011 resin conpact,
1012 nol d clegiremg gart,i | F{51mygheaiing @a‘a@msm e @b A grangianssins nyl 053 beatingovi ng

mechani sm, 5 6 I r 01 v 018 rod,
1019 air (?yf]t:%#derl%j“l%%%&f ?dSS Iﬁ(ﬁbéél}ga%ﬁ%é*r zgsragr)rhe porpﬁ(g)%a(géfég}f%c ‘ower framne
_portion, 1022} iefibbo! diosg héart gﬁnecﬂx&ﬁﬁnﬁt DYEhloaddd2 5 200130 mpkstfon

at t achabl e/ det achabl € base, substrate receiving portion, 1028 set
por tilon, m&ngamarmfor@hptrm)@malpl a2 @2 inioadery e2008 eppeomebhiseciion space, 1033

openi ng, 2004 lower mold section, 2005 electronic part, 2006 substrate, 2007 granular resin,
2008 substrate set portion, 2009 opening, 2010 cavity, 2011 bottom surface
member, 2012 resin compact, 2013 mold release film, 2014 recess, 2015
recessed film, 2016 flattened resin receiving film, 2021 feeding mechanism (base),
15 2022 molding mechanism, 2023 introduction mechanism, 2024 die, 2025 punch,
2026 recess, 2027 molding surface, 2028 presser/flattener, 2031 body, 2032
lower surface, 2041 compression molding apparatus for electronic part, 2042
inloader, 2043 through-hole, 2044 body, 2045 lid member, 2046 lower surface,
2047 lower surface, 2051 resin-sealed molding apparatus for electronic part, 2052
20 inloader, 2053 through-hole, 2054 body, 2055 pressing/flattening mechanism,
2056 lower surface, 2057 film fixture, 2058 pressing/flattening member, 2059
elastic member, 2060 resin release layer, 2061 compression molding apparatus for
electronic part, 2062 feeding mechanism (base), 2063 inloader, 2064 film receiving
member, 2065 frame, 2066 through-hole, 2067 plate, 2068 resin accommodation
25 space, 2069 opening, 2070 peripheral portion, 2071 film-holding plate, S interval.
BEST MODES FOR CARRYING OUT THE INVENTION
Compression molding methods for electronic parts according to embodiments of

the present invention and apparatuses employed therefor are now described.
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5 1034 peripheral portion, 1041 feeding mechanism 1042
measuri ng/ i ntroduci 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
rel ease film 1056 heated surface (set surface), 1057 |lid nenber, 1058
heati ng mechani sm 1059 i nl oader, 2001 conpression 10nol di ng apparatus for
el ectronic part, 2002 inloader, 2003 upper nold section, 2004 | ower nold
section, 2005 electronic part, 2006 substrate, 2007 granul ar resin, 2008
substrate set portion, 2009 opening, 2010 cavity, 2011 bottom surface
menber, 2012 resin conpact, 2013 nold release film 2014 recess, 2015 .
recessed fil m Ex@mplefll attened resin receiving film 2021 feedi ng mechani sm
(base), 152022 nol di ng. mechani sm_ 2023 i ntroducti on nechani sm 2024 die,
2025 punch, 202ecqmayession maidmg msthed{gr anelegiranic pabaccprding oy Fxample 896y, 2031

part. 2045 MR BYE B Tuc AR Ao AT SRERV SRS O SRR wiher, 006 ¢
| ower sur teeRncel@4ie iRWRgssur f ace, 2051 resin-seal ed nol di ng apparatus for

el ectronic part, 2052 20inl oader, 2053 through-hole, 2054 body, 2055
pres$i ng/ f | at t €As tgAppesitaninshuding 0déld | Ansembly dorf Garepre@iGizMoiding Electranie, 2058

" pressing/flattening nenber, 2059 el astic nenber, 2060 resin rel ease | ayer,

2061 conp @g4i on nol di ng apparatus for electronic part, 2062 feeding

. hani b ' : fl v 65 f ,
2066t hr ough. hal'S; e ApTEting g ld atsc Pl CERIN) A TR ERat 80°° 065 ™

openi ng, 20hPrdssion Mortigd fopar tleetfonifafd addordihd @ the Peesprhtahentidn Isnt er val . BEST
MODES FOR CARRYI NG OQUT THE | NVENTI ON Conpr essi on nol di ng net hods for
el ect roni deyabed according to embodi nents of the present invention and

PP UoCS, ST PRl P SRRET iees RFe gRRS 00,
i nventi on jaid sAfowBRAGREMRCIRERE NS o PARERIAppRF RoRIGWCEIGSET | ReGbsatd
reference to the draw ngs
set portion 4 is provided on the molding surface of upper mold section 2. A cavity 5
for compression molding is provided on lower mold section 3.
The compression molding apparatus according to this Example comprises an
15 inloader 9, an outloader (not shown), a heating mechanism (not shown) and a mold
clamping mechanism (not shown). Inloader 9 simultaneously or individually feeds
granular resin 6 and a substrate 8 (substrate before molding) mounted with an electronic
part 7 into the space between upper mold section 2 and lower mold section 3. The
outloader unloads substrate 8 compression-molded, i.e., resin-sealed in mold assembly 1
20 from the mold assembly. The heating mechanism heats mold assembly 1 to a
prescribed temperature. The mold clamping mechanism closes upper mold section 2
and lower mold section 3 with prescribed pressure.
Electronic part 7 is set on substrate set portion 4 in a downwardly directed state.
An opening 10 of cavity 5 is directed toward upper mold section 2. Lower mold
25 section 3 is provided with a suction mechanism for adsorbing a mold release film 11 to
cavity 5. The suction mechanism includes a suction hole, a vacuum path and an

evacuation mechanism, for example. The suction hole is so provided in lower mold

section 3 as to reach the molding surface of lower mold section 3 and the surface of
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5(As to Apparatus including Mld Assenbly for Conpression-Mlding Electronic
Part) First, an apparatus including a nold assenbly enployed in the
met hod of conpression nolding for an electronic part ‘according to the
present invention is described. 10As shown in Figs. 4 to 6, a nold assenbly
1 includes a fixed upper nold section 2 and a novable |ower nold section 3
opposed to upper nold section 2. A substrate set portion 4 is provided on

t he nol di ng surface of upper nold section 2. A cavity 5 for conpression

nmol ding is provided on | ower nold section 3. The conpression nol di ng
apparatus according to this Exanple conprises an 15inl oader 9, an outl oader
(not shown), a heating nmechani sm (not shown) and a nold cl anpi ng nmechani sm
(not showngavity fil oader 9 sinultaneously or individually feeds granular resin
6-and a substrate substrate befqre nol ding) nmounted with an el ectronic
part 7 into the‘n?ﬁg‘i'((? IBEH RSP IRPRIHOH SR AN SdeVRIRPTHOR HBT405 e P LORMOH I Bect | on 3.

The outl o t LON- led, 1l in-sealed in
nol d asse?%lqéaﬁ% %ﬁj %ﬁ?ﬁ%@ﬁl%lpgatggggﬁegﬁ%rﬁg%%q@ﬁéhér‘%ﬁﬁla}:ﬁ ?n heats nol d
assenbl y IFdrthef iflo&Re Diittheiel @ BuBEratele ceiving foffidn®bInediipper pareiba ftiesddf Cl 0ses
upper nold section 2 and |ower nold section 3 with prescribed pressure.

. El ectd oni Sybafrate B 15 o placedom sybsizate receivingtpoplaen Pothaelpgiranicieannivesr dl y di r ect ed
state. Anoé)geg{;leiglg 10 %{ cavity 5 is directed toward upper nold section 2.
Lower ol FB5E4EPEY2E i s provided with a suction mechani smfor adsorbing a

-nold rel ease fi i ; 1 hadk i suction
hole, a vacuumﬂgg?%éoé%l}%e%ﬁ%e%%gﬁgtaﬁﬁa%g%&%ﬁ?ﬁgg?&f or ’Zd@adrlrglqllé&g‘? eeﬁgucti on
hol e i s sdfilprdvshded in Aigl Dveemployed. s&ae inaridiBg asrfice of &medn nidid sevnibdBragd sur f ace
of lower npld section 3 and the surface. of cavitg Qﬁ | nl oader_9 includes a

rt

(stop por t i BAsurfaceef gavityweare Foversdoith moldaleasy Bl bbr tinkpgder 9 can feed

10 granular resin 6 into cavity 5 covered with mold release film 11.  Further, inloader 9

can set substrate 8 mounted with electronic part 7 on substrate set portion 4.

Mold assembly 1 is closed by the mold clamping mechanism with the prescribed
pressure. Cavity 5 is heated by the heating mechanism. Resin material 6 melts in
cavity 5. Therefore, it follows that electronic part 7 is dipped in melting resin material

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

20 (As to Structure of Plate for Resin Accommodation)

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

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

When compression molding is executed, prescribed amount of granular resin 6 is
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9a is a nenber for stopping a plate 21 for resin accommodati on shown in Fig.
2. Further, inloader 9 includes a substrate receiving portion 9b on an upper
portion thereof 5Substrate 8 is so placed on substrate receiving portion 9b
that electronic part 7 is directed downward. In the conpression

nol di ng apparatus according to this Exanple, nold release film 11l shown in
Fig. 2 is enployed. The nolding surface of |lower nold section 3 and the
surface of cavity 5 are covered with nold release film11l. |Inloader 9 can
feed 10granular resin 6 into cavity 5 covered with nold release film 11.
Further, inloader 9 can set substrate 8 nounted with electronic part 7 on
substrate set portion 4. Mol d assenbly 1 is closed by the nold

cl anpi ng first henomemdatedhin tdsin ascemmoildsenh presBliofplat€lVj asyshewinsn Figaded by t he
heat i ng hani s Resin nmterial .6 lts in gavit . Thergefaore, it foll ows
Chat 6 ectPghPEIRIerdl PoTIcD 14 HCAHRE RS RYSTASNIh Heapieat Y1 The

prescri be Ha§ o i :©SH N eyl i L rding to
t he appar g%\ﬁlg&e%?%% ﬁ-llblsea I%%g’prf%lsg%ﬁle%gr%ni %a?#‘%l}lg?zg (gerg eé&%érqé%c}dr%ggl?n
conpact 12paell as@amibdating @ranhiar sdympeisaiosedwithyndld rditast €in211f or resin
acconnodation described with reference to Figs. 1 to 3 is enployed as the
nechani smfeed(%@toﬁtmralofﬁé%quﬁ“@M?Ch‘iﬂlsdntilg')s]@,fﬁbl y 1. 20(As to Structure of
Plate for Resi CC ti . As shown in Fiags. tg,3, ate 21 for
eai 1 accommodAPGTEN TOLGROWE W eyscution fRaBEAs oty el Akt o pace
(recess) gvachamth&hhis@FSRPIPAaiHaEs Bir@ukard ebnPiRe irifer Bbrtdh@FWésHf resin 6.
Resi n accommodati on space 22 ‘has an opening 23. A peripheral portion 24 is
provi ded acwmmbdapemspage 23 cloRebwith amid neleadafiinohl. s pBlreevaguation anecBanismoncavi t y
~corresponding to cavity 5. Granular resjin 6 fed to resin accormodati on space

' 22 has a &6BEeS SHPEMANMD QP dke, 2R @onihralve POVidaren ety fE P the shape of
cavify S uhen i lulrn' path su\éﬁ‘;agIagr%pilrn?ﬁﬁé%k@%%gggﬁa%eaﬁ%ﬁedvacgﬁrﬁsCr' bed

anount of “granula esin F1rst acco n resin acconmodati on
space 22 @ftmploatie 1&kE coasnumivatwitiedch®thek, for example. The vacuum tube is

provided to be attachable to and detachable from the on-off valve.

First, the on-off valve is opened, so that the evacuation mechanism 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 rel ease
film 11l having a prescribed size, as shown in Fig. 2. Thus, opening 23 of
resin accommodati on space 22 acconmodating granular resin 6 is closed with
nold release film1l. 5(As to Structure of Evacuation Mechanismin Plate)

Al t hough not shown, an evacuation nmechanismis provided on plate 21. The
evacuati on nechani smforcibly discharges air outward fromthe inner portion
of resin accommobdati on space 22 closed with nold release film11l. The
evacuati on nechani smincludes a vacuum punp or the |like, an on-off valve
provi ded on the body of plate 21 10 and a vacuum path such as a vacuum t ube
maki ng the on-off valve and the vacuum punp or the |ike comrunicate with
each other, foThexedktion il heivasommodatien ipacdrDuf e Zlorhkroagh dghabl e to and
detachabl e fromthe on-off val ve. _First, the on-off valve is opened,
so that t Eectiopdelesprssingrthionah perinhes! negipn 2#pad reaghingithe meldingoiuylagé schar ged

t df [y dat.i 2 he. h h th
Vacuam paf) HERPBAREEY TRECHATHE g s B rogah e R edilee Tn rosi n

accommdakﬁeoéi)aé@@&@e&%éj 2r BBld eQich PhEPWePRBIFLH6E3 Qi dURAbH Tater.
Consequently, nold rel gse f11m11 covers plate 21 and 1s fixed. Thus, a

platé& 25 fed wi(Abto Bsucuief FeedingiMediemiseafor Resih Matedaihium t ube may be
detached fromthe on-off valve of plat 25. In the ;t)resent i nvention, plate

25 fed with thddPEST tp feed proyeivsd amappt ofEraias 4696 1o plats3led fesding t ne space

bet ween u ] ect | 2 : I ectio [ | ater, as
bet veen UBRSTIRLS) BGUAQ % MO Bl 10! BbRath Oty G HEbbRe | 2t or
provi ded %mﬁ&k&h%.alF&%ﬁ,lf&mir%%eoﬁaﬁismm%m@%&mmém bedrezspace 22 is
forcibly discharged fromthe suction holes by the evacuati on nmechanism Mld
( rel ease f iabennirhodedipn ispace @2ad platdzidwith apmiformm hicknessor.¢.i byra 28®tant hat openi ng
23 of plate 21 is covered with .d release fjilm11. Covering of .plate 21

wi t %ol d aF@PB‘a%fo CHIR PR UDYL atedy ée‘%l%’fr@ﬁ%’fs&ﬂ; io?’db‘é?&’na EFFel&P&&%%?BF‘Bg“ t hr ough
sucti-on hal i ]?F’pﬁp ' C ' DRSS ' late 21 and
evacuat i o%lg?gﬁhﬁseﬁdgﬁ%%l 0 %gr%gl?sfbﬁg‘ Zﬁq%gﬁyzgﬁcgﬁer aﬁ?%gétllgnﬁm and
reachi ng tdekvering dhegrasulirfrasie The evacuation in resin accommobdation
space 22 of plate 21 or through the suction haoles passing through peripheral
portion 24 and Reseivingmechansnd] ginglydes anfigeduption meckasm HdBodyciagecut ed

until reverse late 25.fed with resin is inserted inte t space

bot een ugBeT G hSEER! BRMS D Pofar et Tl b e ot bE b A o o1
S(As18 0 Starfe&detd hf’eaﬁlfring‘ﬁfé‘éh%ni\/ésﬂpdw?@ hRhsURRS i pResMAb&T dndduint of grankildr Or der to
feed prescribed anount of granular resin 6 to plate 21, a feedi ng nmechani sm
31 i s enplresyred inteslusétbmto platePilg. At shdierdi Fig. henthaduicton SkclaasmEAsur e

granul ar resin 6. Further, feedipg nechani sm 31 can feed 3gr,anul ar resin 6 to
resin includes a hopper 34 for the granular resin and a linear vibration feeder 35 introducing

the granular resin into plate 21 while vibrating and moving the same.
Delivery mechanism 31b includes a plate receiving portion (not shown), a

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

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

Granular resin 6 may be measured by both of a measuring step with feeder
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accomodati on space 22 of plate 21 with a uniformthickness, i.e., by a
constant 10anount of resin per unit area. Feeding nechanism 31 includes a
recei ving mechani sm 31la capabl e of receiving the granular resin and a
delivery mechanism 3 | b capable of delivering the granular resin.
Recei vi ng mechani sm 31a includes an introduction nechani sm 32 introducing
prescribed anmount of granular resin 6 to resin accommbdati on space 22 of
plate 21 and 15a feeder measuring nmechani sm (|l oad cell) 33 measuring
prescri bed amount of granular resin 6 introduced into plate 21. As shown in
Fig. 1, introduction nmechanism 32 includes a hopper 34 for the granul ar
resin and a |inear vibration feeder 35 introducing the granular resin into
pl at e 21 wiehsuging imteckanismy3 hotreneiving mechausmpa amded measuyingsteh avithsgpiatd1b

includes a plate receivi ort.ion (npt . sh , 20vi bration uniform zin
rmchant SrCRBATEMSGHTISTH A0 O Pt B8 FESGRTh & mbic B FeS Gl cel 1) 36, P ate
21 1s Pl 306 fvdN SR HeGoriRE ek iinB Yeok By bERERLAL T on uni Torm zi ng
nechan|sn1V|Brate§ granular resin n e5|x acconmodat i on space 22 by

vi brating pl at &hh.grafulis resit @ 3uhtasduces info Gesirsacdtomadditiorbspded Eof glite X and a
direction Y. Consequently, the thickness of granular resin 6 is uniformzed
in résin a¢d&omingar vibratiopfasder3p, prgChhaey bemaved by thesdate Beegivingount  of

gr anul ar res"n.sﬁ.‘er unit area is forned. In other words, granular resin 6 is

flattened™ measuri ng mechani sm 36 neasures granular resin 6 to be

introduced int (Pfiﬂjeﬁllﬁﬁt?e]s-rerﬁiiﬁ'ﬂﬂéﬁﬁulﬁreékiﬂ 60in F&¥n E&oﬁiﬁﬁﬁﬁﬁ&gsﬂa}!e bpbh of a
measuring step with feeder neasuring nmechani sm 33 of receiving nechani sm

3la and aplasadlythetdickhess ofigtahulpt msm eeaserinifgrmizedhmnamiyifba vibrateaei vi ng
~mechanism3 |b for the resin materjal. Alterpatively, only one of these
| measur i ng 26439 niats 2 her baRAtfesnEshe imegularties ol granplenTaHn Bayith aiugesse; o
I ntrgduced I nt 340 REGHINRLR MSAEnE B Eleforl PREAT ©
- The method of compression molding for an electronic part according to the
present invention is now detailedly described with reference to the drawings.
In the method of compression molding for an electronic part according to the
present invention, feeding mechanism 31 first drops granular resin 6 into resin
15 accommodation space 22 of plate 21 from linear vibration feeder 35 while vibrating the
same little by little, as shown in Fig. 1. Then, feeding mechanism 31 moves granular
resin 6 in resin accommodation space 22 in the direction X or the direction Y while
continuously vibrating the same. Thus, granular resin 6 is formed in the constant
amount of resin per unit area. Consequently, the thickness of granular resin 6 is
20 uniformized. Granular resin 6 is measured by the respective ones of feeder measuring
mechanism 33 and plate measuring mechanism 36 in the state introduced into resin
accommodation space 22. Therefore, prescribed amount of granular resin 6 is flatly
formed in resin accommodation space 22.
Then, mold release film 11 is placed on plate 21 fed with granular resin 6 to
25 close opening 23, as shown in Fig. 2. Thereafter air is forcibly discharged outward
from a space around peripheral portion 24 and resin accommodation space 22 through

the suction holes of plate 21 by the evacuation mechanism. Consequently, the degree

of vacuum of the space in resin accommodation space 22 is set to the prescribed value.
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521 fromlinear vibration feeder 35, plate 21 may be noved by the plate
recei ving nmechani sm If irregularities remain in granular resin 6 in
resin accommodati on space 22 of plate 21, the thickness of granular resin 6
can be uniform zed by applying a vibration action to plate 21 or by
flattening the irregularities of granular resin 6 with a squeegee. 10( Mt hod
of Conpression Ml ding for Electronic Part) The met hod of conpression
nol ding for an electronic part according to the present invention is now
detail edly described with reference to the drawings. In the nethod of
conpression nolding for an electronic part according to the present

i nvention, feeding nechanism 31 first drops granular resin 6 into resin
15accommodBitusoopenpg 8 i2&vefedphiat molirefeasenfilin lriemhilv'ntmlchtdease fileetiecomé& whi | e

vibrating the same little by little, as shown in 1. Then, feeding
mechani sm 1B GR5G&aNGetaNh H‘T’“Prh@@i POTHOR g4y e?hﬂe@&s @mahﬁmﬁedswab &9 i n the

d | h
ar amal ar R AR S BRA lfh Sr PR WR s WP i B R o e

Consequentith tHeltesid RifdRaAs S MdveteAtdfirasin fRedrial 6isl sSpp@sset b9 midld Z8shse G anul ar
resin 6 is measured by the respective ones of feeder neasuring mechani sm 33

~and ph at e Mewalkdlunipkage Hechani sm 36 in the state introduced into resin

acconmodat i on ace T. ore, .prescri bed anount granul ar, resin 6 is
Ty o med | TR 25 g b S esR st 5s Sin e 0 Aheedlel 171 m 31 s

- pl d t 23, h
pl aced on phab&idd ol 6?'1:11’8&1&99 t@?s“ﬂl g§rséc‘13 lhfd B gé%%g%l%:? &Bgﬁeﬁle@g as_shown

in Fig. 2. reafter air scharg roma space around
peri pher al mpaitéd with 2kectadc pas 71is placed mmaﬁtrar@r@aamg poztidngtoofjhlobder Ssuct i on

-holes of plate 21 by the evacuation mechanism Consequently, the degree of
‘vacuum of nfike %ﬁa@élerenelq:%rsmwmbmeat@dénwgm@e 22 is set to the pr escrl bed

val u ed wi th

Th
Vo ofe {11 1 SR e ol e fn? B e i feclin F 3 Consne it gkl ™
Ther ef or e, s Hsak& 1Bfb he \pdc8 thatbticbweml s Raan Flgf gl mal Jthl@fiﬁte PhRYHEeisw th

resin material 6 introduced therein, i.e., plate 25 fed wth the resin is
fornmed. Moareamged omé possomabrowt eavigl S. 6 Husthsy pprseratedtiisisyt orodubhstrak eets e
portion 4 of upper mold section 2 in the state where electronic part 7 is directed
downward. Then, plate 25 comes into contact with the molding surface of lower mold
15 section 3 to cover opening 10 of cavity 5. At this time, mold release film 11 comes
into close contact with the molding surface of lower mold section 3 to close opening 10
of cavity 5 in the state covering plate 21.  The outer peripheral portion of mold release
film 11 is adsorbed to the molding surface of lower mold section 3. Thus, the outer
peripheral portion of mold release film 11 is held by the molding surface of lower mold
20 section 3 and peripheral portion 24. At this time, opening 10 of cavity 5 and opening
23 of plate 21 are positioned in substantially identical planes.
Then, the on-off valve is so opened that the state of resin accommodation space
22 of plate 25 changes from an atmospheric pressure state to a vacuum state. At this
time, air around lower mold section 3 is forcibly discharged outward through the suction
25 holes extending up to the respective ones of the surface of cavity 5 and the molding
surface of lower mold section 3 in lower mold section 3. Therefore, mold release film

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

surface of cavity 5, as shown in Fig. 5. At this time, a portion of mold release film 11
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5film11 in plate 25. Then, plate 25 fed with the resin is reversed, as
shown in Fig. 3. Thereafter stop portion 9a of inloader 9 stops reversed
plate 25. At this tine, 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

| ower nold section 3 are opened and inloader 9 is inserted into the space

t her ebet ween, 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 nol ding

surface ofcotresendifil talogdnig i citavityt DnRELihtORRly 89 Theefore aué kyrfde ot this
‘time, nold release film 11 conmes into close contact with the nol ding surface

of | ower ®aYYy sicovesed Bithenald isasofilenil hg Inghisfstategranplas r¢sin € frdls dntat e
covering plate. 21, The out.er peripheral porti.on of ld.release fi.lm1ll is
Sdsor bed BvbreSe lvies BT BEmGR BiksrRto8 abicran o Henie: BoyiETb o

per i phera'an@%rfediﬁfﬂo%vi%'xﬁitﬁ@hi%ﬁ‘%lcfféléﬂséﬁhﬁ?1g&jh@}g\?é’{:%ﬁlgct@' ding surface of

| ower nmol d 20section 3"and peri pheral portion . I's tinme, opening 10
of cdvity 5 anWhygnansingccdthnoddapbraspace 22 af plapol s iposiconddrabsudsivatyts &l | y

i dentical planes.. Then, the on-off valve is so opened that the state
of resin &bewnirodiat] ernlsEsimoisdeldin dheshest shapmbaving the wnifermathickspser i ¢
pressure state toQ a vacuum state. his. i aj 1, around.l ower nold
Seotton 3 EPatBrtRitihiegan Thbuls v TR bin A P e™ihe o

ext endi ng rbdn b Qart el SoReekin\iBcMMBsdRfontspacedr thag@ito$ cavity 5 and the

~mol ding surface of |ower nold section 3 in lower nold section 3. Therefore,
{ nmol d rel ease fiThen,Jtloedar®ss umoaled fose mobhasaemblyilt h Thersafier rddldg@ssembiyace of

| ower, nol d section 3 and the surface of cavi 5, shown in. Fig. 5 At

thi S8 i e, ! 5 cloged Vish U PressTbe P SEEeat ?h%@tﬁ’%érr?iﬂaaﬁ% Rgst®edpeni ng 10 of
cavity 5 I; : i o Ther: re - SUr 0f V] LS covered
wth ol d ErEs iRt i ritin FRRERLEY Par WiRRHlE G GoafB bl LT, SO Ty
5 of the |sab&rato®Bidipped if tHethdlif lesif e oavipdat iThns, kreenidpaaf7 fsRealetoper

position, and is fed into cavity 5 with which nold release film11l is in
cl ose contwith resig\ihmpactd2icarrasnoosing datheohapgpefcaavitySof plate 21 is positioned

above cavity 5 While a thermosetting resin material is employed in the method of compression
15 molding for an electronic part according to Example, a thermoplastic resin material may
be employed in a method of manufacturing an electronic part according to the present
invention.
While the granular resin is employed in the method of compression molding for
an electronic part according to Example, other various shapes such as those of powdery
20 resin having a prescribed particle size distribution or powdered resin may be employed.
In the aforementioned Example, liquid resin liquefied in an atmosphere of room
temperature and atmospheric pressure may be employed in place of the granular resin,
In the method of compression molding for an electronic part according to
Example, a silicon-based resin material or an epoxy-based resin material may be
25 employed, for example. In the method of compression molding for an electronic part
according to Example, further, various resin materials such as a resin material having
transparency, a resin material having semitransparency and a resin material containing a

phosphorescent material or a fluorescent material may be employed.
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shown in Fig. 5, granular resin 6 is held in the sheet shape having the
uni form thickness in resin acconmodati on space 22. Therefore, all of
prescri bed amount of granular resin 6 can be fed fromresin acconmodati on
space 22 to cavity 5. Then, inloader 9 is unloaded fromnold assenbly 1
Thereafter nold assenbly 101 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 time, electronic part 7 nounted on substrate 8 is dipped
inthe nmelting 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 material is enployed in the nethod of conpression
15nol di ng for dn tkd methpdnf compressicaceadihigrfgr 4roelestenmy mart accotdangmopl astic resin

mat eri al b npl oyed in a nmethod of nuf acturing an el ectronjc part
accor di ngrg%mtp%eﬁﬁr%g%ﬁ?m‘?aﬁ%}&ﬁ%ﬁ?sm materiak gy "taﬁéedg‘?“éﬁﬂﬁﬁﬁeetdéﬁt is

enpl oyed i ] I i . oni c part

accordi ng rt@%Itj éé?n%f lg,%,j%l'tg{?ez?%&ﬁgﬁgeg@ﬁggﬂé%}egigé%aqé{éﬁpﬁgEg&g 1'powdery 20resin
havi ng a pr escrAdgribray simitdrao shezriodiast desbriticd dmtherabpessteti@dof thei n may be
enpl oyed. In the aforementioned Exanple, liquid resin liquefied in an

_ at npspher eagkgrpowhart.anpethed of eompiessivnrpglshng: i ¢, [riassuing arelecreniempitoyed i n

pl ace of t ranular resin. | he, met hod of ression nmol ding for an

el ect roni cﬂ%?‘&“&g@é&?ﬂd‘} _ﬂ%sﬁ}e éi%ﬁggraém rlr?sgbﬁlfhgg)é'eeﬂlﬂl@g?%a material or an

. €poxy- basegnipsiidn TIGihg dhpaiRys PR148L IR bRYPshic hAE isHHIRe: ad holh8y FRL hod of
conpr essi on lding for an electronic part according to Exanple, further,

vari ous r ez n Thist eethad & caoreeld cas asfollessn mat eri al havi ng transparency, a
resin material having sernitrapnsparency and a resin material containing a

phosphor escent K. éompresgien olding,FRpacEhs | Hiltfor pmflestignieRATE I eRpees. I'n
the thOdA%ufg%&g@m I%QdJE?Anng( L Qlondholf nggﬁ’,agﬁeugég@g ARG N9 to

Exanpl'e, the ste neasur| e resin rrlia e carried out while
feedi ng t hgsdret Hasr@ltl%fpblaﬂnoldrkte&idﬂ A0S 24d a06whEeheldaedtRAdI 108, t hewkesnbld
material into plate 21.

section 1106 is provided with cavity 1107. Then, granular resin 1104 is fed into cavity

—

1107. Thereafter granular resin 1104 melts by heating.
Then, upper mold section 1105 and lower mold section 1106 are closed. Thus,

15 electronic part 1103 is dipped in melting granular resin 1104. At this time, a pressing
member 1108 constituting the bottom surface of cavity 1107 applies pressure to
granular resin 1104 in cavity 1107. Thus, a resin compact corresponding to the shape
of cavity 1107 is formed. Further, electronic part 1103 is encapsulated in the resin
compact.

20 As shown in Fig. 22, granular resin 1104 is fed into cavity 1107. At this time, a
feeding meéhﬂsm 1109 is employed. Feeding mechanism 1109 includes a through-
hole 1110 receiving the resin material from an upper opening and a shutter 1111
provided on a lower portion thereof. When feeding mechanism 1109 is inserted into
the space between upper mold section 1105 and lower mold section 1106, shutter 1111

25 is pulled. Thus, a lower opening of through-hole 1110 is opened. Therefore, granular
resin 1104 falls by the distance from the position of through-hole 1110 to the position of
cavity 1107.  Consequently, granular resin 1104 is fed to cavity 1107.

In the conventional method of compression molding for an electronic part
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As prior art simlar to the prior art described in the above section of the
S5background art, a nmethod of conpression-nolding, i.e., resin-sealing an

el ectronic part 1103 nounted on a substrate 1102 with granular resin 1104 by
enpl oyi ng a conpression nol ding apparatus 1101 for an electronic part is
enpl oyed, as shown in Fig. 22. This nethod is carried out as follows: First,
conpressi on nol di ng apparatus 1101 for an electronic part is prepared. 10A
nol d assenbly is | oaded on conpression nol ding apparatus 1101. The nold
assenbly has an upper nold section 1105 and a | ower nold section 1106. Lower
nol d section 1106 is provided with cavity 1107. Then, granular resin 1104 is
fed into cavity 1107 Thereafter granular resin 1104 nelts by heating. Then,
upper nol desseibéd wnh tferBneertd Hig\22 gramhldr seemitlil 04 of pOGder adheringsteckraniitais

15el ectronic part 1103 is dipped in nelting granular resin 1104. At this
tinme, a pFesds}iy seetmeandithergalicspdheres ta the makding sxrfasenok lovreasoldpectiayi ty 1107

2 eqreid tng Mol vt i
2pnl 1 e PiSHEURE LanLABh 3 0L RICA SuGRY T Berdb sorlllnasls o511

conpact correspondai ca urt her,

el ectroni ¢hapddnied HhB3r)i19 12 BEARS Ul radie fsidue i \@isiefired BRAHper MBKISsesiMMN i N
Fig. 22, Sranul ar res?in 1104 is fed into cavity 1107. At this tine, a

- feedibng nethamdlowel dold scteaompl Idpak clssdi ng nmechani sm 1109 i ncl udes a
t hrough- hol e 10 receiving the resin material from an U@Eer openi ng and a

shutter -1111 pridgiefus SILMREVISIPT FgRovingethe Sprevgpdpatics adhsrige e eifani sm 1109

is insert b S : : s I . r nmold
section 1 TGMPE AR, ARG G REVeARE reliicg R Gn Fafler AMAhOYE

t hr ough- heheesubdtifle hiised P eOSEhequdnely,&LEH & prabian uhads thia shdlyidld 4 pfaiuks iby t he
~distance fromthe position of through-hole 1110 to the position of cavity

([ 1107. Conglegtieratedy  Igptheuwardsy prodnctivitgHfithe freductocanaot bgimproved. | dnt he
Convl%nt i Ol 2der r{gtsgl\ge(j th?s]c prgﬁg;%,r gnsmp i)}(?rplenr{%f %engllgxg{ngarrrl]olg lrg(e:gsg% rln % x%rrrﬁned:
The mold release film is fed to the mold assembly by a feeding mechanism. The
feeding mechanism has a mold release film delivery roller and a mold release film take-
up roller. These rollers so rotate that the mold release film is fed to the space between
upper mold section 1105 and lower mold section 1106. Thus, the molding surface of
15 lower mold section 1106 and the surface of cavity 1107 are covered with the mold
release film. Further, granular resin 1104 is fed to cavity 1107 covered with the mold
release film.
However, granular resin 1104 adheres to the mold release film covering the
molding surface of lower mold section 1106. Therefore, foreign matter 1112 such as a
20 resin residue easily adheres to substrate 1102. Therefore, the productivity of the
products cannot be improved, similarly to the case where no mold release film is
employed.
According to the conventional compression molding apparatus for an electronic
part described with reference to Fig. 22, shutter 1111 is so pulled that the lower opening
25 of through-hole 1110 is opened. Thus, part of granular resin 1104 may adhere to the
inner peripheral surface of through-hole 1110 of feeding mechanism 1109 when granular
resin 1104 falls into cavity 1107. Consequently, the amount of the resin material fed to

cavity 107 may be insufficient. Therefore, reliability of the amount of the resin fed into
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described with reference to Fig. 22, granular resin 1104 or powder adhering
to granular resin 1104 scatters and thereafter adheres to the nolding
surface of | ower nold section 1106 when granular resin 1104 is fed into
cavity 1107. Therefore, foreign matter (hardened matter) 1112 such as a
resin residue is easily forned after upper nold section 51105 and | ower nold
section 1106 are cl osed. Therefore, cleaning is required for renoving
the foreign matter adhering to the nolding surface. Further, an

i nconveni ence resulting fromforeign matter adhering to the substrate

ari ses. Consequently, such a problemarises that the yield of products is
deteriorated. In other words, productivity of the products cannot be

i nproved. thecavpcahapt beoimpodwed. t hi s probl em enpl oynent of the followi ng nold

release filmis exam ned: . The nold release filmis _fed to the nold
assenbly by a fAéé%ﬁ%H’@ tﬁé%en%vgfmongwgmpé%ﬁwﬁgnﬂé%aﬁwgﬁ%aog 2] SRSHANEel ease
filmdeli . : e i = T rollers
so rotat e\bt% {%Be{lif E%é@%ﬁg&sﬁpﬁg ?lé'ﬂzmﬁlﬁ@le&’e%%%&? E%th%zg{ghggq &%%n pper nol d
section 11067 gofh thewgh-holel 1d 16 eCAt this tlrh®GaradllatSesih 04 ademdus s f ace of

15l ower nold section 1106 and the surface of cavity 1107 are covered with
the ol d rcellisigs avithjthersurfage pheavity §# &h and henaesthe samepis npsformed o erifprmy 1107
covered wi

h the nol. £il Ho y | ar .resin 1104
adner o5 1 OO TR Dol E2SaF B prEls, srwl ERE: b TR PRE & 8P PBuer ol d

. section 1104 asTar@h@&Pérh‘ﬁ?e B:Oa[ﬂl:%glaﬁ_?i_r%a ‘érha'J-ii'x%% nt%:rhﬁﬁfo%% tRick ST thigSi due

easily adheres to substrate 1 ref or he productivity of the
product s casengtanbler fesinrid04 &, nos unifdranly yedted inlvavica b wh herefiore naukchiar el ease
filmis enpl o%/ed, _ Accor di n? t o the conventional conpression nol ding
appar at us et easilyarises thahpart srpataleddEemm apeidenparhremeins i Hied eqip CEmpact 22
shutter 1111 | e r | 0 -hal-g 1110 is
openle(g. Thus, ;Sﬂre{l?tgf ogépn%nﬁfaaﬁl%{lgliObEeg‘s?AnsgﬁB%gpnggdsggﬁlé%?eegntogﬂ% ﬁéeé hﬁ%gbgperi pher al

sur f ace ofsuéthisqestteROtesin Idokepdd fesie dir MguidResiaRichipldyth placiofth@nul ar resin
1104 falls into cavity 1107. Consequently, the anmount of the resin materi al

fed to cawgranplat@simay be insufficient. Therefore, reliability of the anount

of the resin f i.nto. the cavity cannot be_inproved. According to the
Convent| onal coms DR AP b ExTRaras 83§ GrneCheley Aanben RO thacr | bed

W th ref egpiRr iPsdiehe probldut!bf € Com@nAit 3hpdral Andih@ioll AkdcTivtPwit cavity
15 reference to Fig. 22, and one object of this invention is to efficiently improve
productivity of products. Another object of this invention is to improve reliability of
the amount of resin fed into a cavity. ~ Still another object of this invention is to feed
granular resin into the cavity with a uniform thickness.
Example 2
20 A method of compression molding for an electronic part according to Example 2
- and an apparatus employed therefor are now described with reference to the drawings.
(As to Structure of Mold Assembly for Compression Molding for Electronic
Part)
First, a compression molding apparatus 1001 (hereinafter referred to also as
25 "apparatus 1001") for an electronic part is described with reference to Figs. 14 to 20.
Apparatus 1001 includes a mold assembly, an inloader 1013 and an unloader
(not shown). Inloader 1013 feeds a substrate 1005 mounted with an electronic part

1004 before molding and a resin material to the mold assembly. The unioader unloads
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1107 fromthrough-hole 1110. At this tinme, granular resin 1104 scatters due
to 5collision with the surface of cavity 1107, and hence the sane is not
formed in a uniformthickness in cavity 1107. For exanple, granular resin
1104 is easily forned in a shape such as a convex shape or an angul ar shape
havi ng a nonuni formthickness. In this case, granular resin 1104 is not
uniformy heated in cavity 1107. Therefore, such a defect easily arises that

‘part separated from another part remains in the resin conpact. 10The

af orenenti oned problemarises also in a case where another resin materi al
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 thedubsirhiasfidrabemoidiofed themoldiakenisly. s ol hembld gty @oludés t he
conventi onal apparatus, and nethod described wth 15reference to Fig. 22, and
one obj ectangppertineldisesiiontl0BA whese ppséfon ie fised 4nd 4 mpyrabledopenmalst Jeptien of

products. .Apnot her ject of .this i tiQn is,to improve reliability of the
anount of lpg Iogpqsg@?c{ PRAs" 510&21%0?19}} St |ﬂ§%@ﬂé§§e@gﬁléﬁgﬁgfm bﬁﬁ?eéai nvention is
to feed gnaHidém (R sRo)ifBr AABing teirk¥in Whd Bndthdt MhdcRiMRM (Mdt kRGRR) foEXanpl e 2
20A met hod of conpression nolding for an electronic part according to

Exand e 2 clmpimguppepowokt sestienit2yead e werredldsection 106vwdthgoeschibed wi t h
reference to the drawings. (As to Structure of Ml d Assenbly for Conpression
Mol di ng f X8 &ctronic Part) First, a conpression nol ding apparatus 1001

is described . ence to i ncl udes
a nol d assi@ob! ySultraieNnlo086edet &0 hbsaid seipoHib® A0GY in(an@ite SIhemBlectionlcoader 1013

(et nal o o 3fknspd Ftggasghufor s B 0B SHORAEAH) © Por

feeds a substrate 1005 nounted with an el ectronic part 1004 before nol ding

and a resipartnf0éns ditected dofwawand. d leayeasmolg secTioe 1063 oehides updvdiad9081 he
Subetf 2L e Ao e by LT e ol § gssentl v, The, ol g ageeroly
B e T Sl T
anot her g hsfértein (@8 atprakinpmentoer 1009.
Granular resin 1010 as an example of the resin material is fed to cavity 1008 of
lower mold section 1003. Upper mold section 1002 and lower mold section 1003 are
15 closed by the mold clamping mechanism with prescribed pressure. Thus, electronic
part 1004 is dipped in the resin material melting in cavity 1008 by heating. Granular
resin 1010 is molten by a mechanism heating lower mold section 1003. The moiten
resin in cavity 1008 is pressed by pressing member 1009. Prescribed resin pressure is
caused at this time. Finally, electronic part 1004 is sealed in a resin compact 1011
20 corresponding to the shape of cavity 1008. In other words, the electronic part is
compression-molded.
Although not shown, a large number of suction holes communicating with the
molding surface of lower mold section 1003 and the surface of cavity 1008 are provided
on lower mold section 1003.  An evacuation mechanism such as a vacuum pump
25 forcibly discharges air outward from these suction holes. Thus, a mold release film
1012 described later is adsorbed to the molding surface of lower mold section 1003 and

the surface of cavity 1008.
Inloader 1013 can feed substrate 1005 to substrate set portion 1006, while
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5cl anpi ng 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 opening 1007. A nenber constituting the bottom surface of
cavity 1008 can press the resin in cavity 1008 upward. This nenber is
referred to as a pressing nmenber 1009. Granul ar resin 1010 as an
exanple of the resin material is fed to cavity 1008 of |ower nold section
1003. Upper nold section 1002 and | ower nold section 1003 are 15 closed by
the nold dteling prescribahansumioiprahulpresiarlionethtp c@asuroes. TITHS feeding®@fr oni ¢ part
1004 is dipped in the resin material nelting in cavity 1008 by heati ng.
Granul ar rEEaiulr 1601019 tespeienl 099 by ikeadend P Ehandothe ifeegingofsubsimtel] @830 on
1003. The nplten resi.n i Vi 1 IS press b ressi ng,menber 10009.
Prescri bedup W%P%‘E‘QH#QO?C@ @%g%rg%gg PHi St“f‘ﬁlganeéils?%??r?f’,mgfi’e%rt ronic part
1004 i's sqalfstelyDefofril N ACSIRRSder HhIshRAPEASHIAESH cbBpidaoshape of
cavity 1008. In"other words, the electronic part i s conpression-nol ded

Al t hdugh ratitysHi98rand aubsaatpel 006 fifoar the fspseedietweenhuppersmoldrsettionc EXORragdwi t h t he
" nolding surface of | ower nold section 1003 and the surface of cavity 1008
are provid@ﬁﬂdﬁdgéﬁéwnﬁﬁpﬁ section 1003. An evacuati on nechani sm such as a
. vacuum punp 25f I i I, .0 f i ol es.

Thus, a nold rg‘l%é‘%gg‘l Oﬁ %%ﬁﬁrgﬁgﬁggg@#{sbaeféﬁﬁ\gg gzrl gogﬂglg{shgﬁﬁ%%}df@e&ﬁség1ml di ng
surface offiih@e8ribe®|ater 208 b infvinkAethamiomt 1084 SEftABemeVing B4y 02008. | nl oader
- 1013 can feed substrate 1005 to substrate set portion 1006, while feeding
{ prescri bedMavingimechahisgr HHdlingludessired 101Don whosecfarward end@8topphel§28eadi ng of
granylar resin 1010 to.cayity, 61008 by in]o 1013 .and the feeding of
Jubott at o miameblkd i ciladd & rwﬁ&#ﬁﬁ%ﬁggL@Wﬂ%@d@ﬁ%&@ s 5
si mul t aneously er (not shown)
can unl oad resﬁﬁgg%ﬁ%gﬁgﬁ?g%fqﬁﬁﬁ%?g%%¥&B?ggg&gggogu gﬁgé%@ﬁgOOS fromthe
space between Hmae 1021 kibidiag tiotdrele@sE2filantld12 is now described with reference to

Fig. 8.

As shown in Fig. 8, frame 1021 has a through-hole on the inside thereof, and
15 includes an upper frame portion 1021a and a lower frame portion 1021b opposed to
upper frame portion 1021a.
Mold release film 1012 is held by upper frame portion 1021a and lower frame
portion 1021.  Thus, mold release film 1012 is pulled with prescribed force. Frame
1021 holding mold release film 1012 is hereinafter referred to as a film-holding frame
20 1022. Mold release film 1012 may extend outward from film-holding frame 1022.
Film-holding frame 1022 is mounted with stopper 1023 stopping the peripheral edge
portion thereof.
Further, stopper 1023 is formed to be attachable to and detachable from the
respective ones of a moving mechanism 1017 (forward end of a rod 1018) of inloader
25 1013 and moving mecﬁanism 1014 (forward end of rod 1015) of lower mold section
1003.
When apparatus 1001 is used, stopper 1023 is transferred from moving

mechanism 1017 of inloader 1013 to moving mechanism 1014 of lower mold section
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| ower nold section 1003. Lower nold section 1003 includes a frame 1021
for holding the nold release filmdescribed |ater and a novi ng nechani sm
1014 vertically nmoving frane 1021. Movi ng nechani sm 1014 includes a rod 1015
on whose forward end a stopper 1023 is 10nmountable and an air cylinder
(driving nmechani sm 1016 vertically noving rod 1015. (As to Mol d Rel ease
Filmand Frane for Holding Mold Release Film Franme 1021 hol ding nold

rel ease film 1012 is now described with reference to Fig. 8. As
shown in Fig, 8, franme 1021 has a through-hole on the inside thereof, and
15i ncl udes an upper franme portion 1021a and a | ower frame portion 1021b
opposed to upper frane portion 1021a. Mol d release film 1012 is held
by upper fibedre Tiass}stoppet 00X narainfim-imiding framed 0pD hiove dodiRard albnsrodnol d
release film 1012 is pulled with prescribed force. Frame 1021 hol ding nold
rel ease filPM-1012 is hereinafter referred to as a filmhol ding frane 20

1022. Mol d rel fi ext 0 omfi hal frame
1022, FiI mhol SOGHHaEm 601 T orsptrit Sty BBl ot By SO the
per i pher alfo@figen RAGHtb Aprédab&Pize. FMélfa%leas%tﬂmn@nz 10281t S tﬁe%mlﬁo be
attachabl e to and detachable fromthe respective ones of a moving
mechani s mné@ksary fioe wa'raﬂpmdlhg)ﬁo the sxwoﬂﬁxi:&)olahhg surfaca dé tovas hld sextidn novi ng

nmechani sm 4 .forvvar end rod 10 nmol. d . section .1003. Wen
appar at us 1%8%&& %%&H Slzfc?;fgl § ffl?aaﬁéﬁ-é#%?d WhichaRe 41@269

completely covering the moldmg surface of lower mold section 1003, is decided in
consideration of the size of the portion held by upper frame portion 1021a and lower
frame portion 1021b.  Therefore, the size of mold release film 1012 is slightly larger

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

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

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

(As to Plate for Resin Accommodation)

20 Plate 1031 (tray) feeding granular resin 1010 into cavity 1008 is now described
with reference to Fig. 9.

Plate 1031 includes a resin accommodation space (recess) 1032 in which
prescribed amount of granular resin 1010 is accommodated. Resin accommodation
space 1032 has an opening 1033. Plate 1031 has a peripheral portion 1034 enclosing

25 opening 1033.

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

as shown in Fig. 9. Granular resin 1010 has a uniform thickness in plate 1031.
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mechani sm 1017 of inloader 1013 to novi ng nechani sm 1014 of |ower nold
section 1003 Thus, stopper 1023 and filmholding frane 1022 nove downward
al ong rod 1015 Mol d rel ease film 1012 is prepared by cutting a film
drawn out froma filmin the formof a roll into a prescribed size. MIld

rel ease film 1012 is cut into the m ni num 5necessary size corresponding to
the size of the nolding surface of |ower nold section 1003 having cavity
1008. The size of nold release film 1012, which may be a size for conpletely
covering the nolding surface of |ower nold section 1003, is decided in
consideration of the size of the portion held by upper frame portion 1021a
and | ower frame portion 1021b. Therefore, the size of nold release film 1012
i s sl i ght IBuriher, @eanuld résan] G10ehab Elepe edtehitirn ADb6th Bgnsarsthace r&din | ower nol d
section 1003. In the nmethod of conpression nolding for an electronic

part accoragcemgmpdationsppteel 032, totevethgrumiformn ghigkness. ofln pther mords, gednslase il m
necessary faor L‘? | e resig m)lgir‘]x% can _be reduc&ﬂ as co aredﬂ%(vifh such a
rol | feedirﬁ§n§§ & $haet shanto| FPEVETa SEnilar fesiTsTHO S dpesics ot & 1288 | ver y
roller to ?r%ﬁlﬂ v 4t y - At re
specificafﬁnﬁghgg pa§$§¥of tﬁéaﬁggéﬁyg?eg?g%?ﬁﬁnlpréggﬁﬁbggf&gggpthe

del i very rfotthed beaweer the granuids askieniudryverds| grivmlaivésin [ @l0aasporigyl MResigesent

" between the nold assenbly and the take-up roller necessari‘ in the roll
feedi ng syescemMedeinespasmEbddsarspessTracarasdng to §eviolP98 mphersfase. t he nol d

rel ease filmcan. be red . . t l.ate for Resin Acconnpdatio 20PI at e
081t r ayireicORe ARoUR S ERet B R BBk el PR BE R R Th2er | bea

wi th ref er@nagity P08 WhileInaintaining thé sthe HhOBE thdhifbeRShidkReBS a8 desEeaodat i on
space (recess) 1032 in which prescribed anount of granular resin 1010 is
‘accommodatledr. Resi n acconmbdati on space 1032 has an openi ng 1033. Plate 1031

amoufR "of | or an VaP® plis 51 Gt veisd, A et HEJ BT EERBHEROR space
1032 of pl gl W98k o EEFOLAGH BERORMAN, 104L: dPREI bRl Ltk 1gs,shown 1n

Fig. 9. Gfanular resin a uni ness 1n p
to the position of the bottom surface of cavity 1008, as described later. At this time,

granular resin 1010 is fed in the state maintaining the uniform thickness. Therefore,
granular resin 1010 is molten at a uniform speed from the lower surface toward the

15 upper surface in cavity 1008 as compared with a case where granular resin 1010 has a
concave shape in cavity 1008.

Further, air and moisture contained in individual granular resin 1010 itself
uniformly and naturally move from the lower surface side to the upper surface side of
granular resin 1010 through the communication holes (communication paths) between

20 the granules constituting granular resin 1010.  Therefore, resin compact 1011 molded
in cavity 1008 can be prevented from formation of voids or the like.

As shown in Fig. 11, peripheral portion 1034 and opening 1033 are covered with
mold release film 1012. Thus, resin accommodation space 1032 in which granular
resin 1010 1s accommodated is closed with mold release film 1012. Mold release film

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

cavity 1008 and resin accommodation space 1032 are adjacent to each other through
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Further, granular resin 1010 has shape retention at roomtenperature in
resin accomodati 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 |arge nunber of granules not wel ded to each other.
Theref ore, conmuni cation holes are 5fornmed between the granules. In other
words, granular resin 1010 is spongy. Resin acconmodati on space 1032 is a
recess corresponding to cavity 1008. Therefore, prescribed amunt of

granular resin 1010 is fed fromresin accommopdati on space 1032 to cavity
1008 whil e maintaining the state having the uniformthickness, as described

| ater. 10When plate 1031 is reversed, granular resin 1010 having the uniform

t hi ckness mdid pdiedse il 301X ad stpwhrioFigt he. pPaithéroBpeingt 1083 Bkelicngd puitd ace of
| ower nold section 1003 up to the position of the bottom surface of cavity
1008, as d@3trmelddelease dim 12 angi apeningd 00§ 08 aamitar 008 supern@egvithseatld i n t he

t at i ntaini . i f t hi.ck . Th f , | ibn 1010 i
o1t on at SRRt SRR O BRtow e o o ABPAIAE MRS Jurrnce
in cavity ﬁlxg%lﬁéntﬁﬁrﬂ%@dtégggﬁb%b@e&ﬁ%& s¥HRNE 005 R4 takrse@plafe 16340 has a

concave shape in cavity 1 urther, air and noisture contained in

i ndi V8 dual gr anibugrresiescoonhidation spakbé 1030 fraf thke yparedn caityrlab8 formove from t he
| ower surface side tgQ the upper .surface side of granular resin 1010 through
the comurflessd pRase hol kesclosed wpassiicearitopneddragldpelesedimifihe Thapakiees

T T e

cavity 10 e preven i oh Of Vvoids or As

shown i n Ragity 1d08. P& bidbewatdsPabidireiBaseGith 019 iR rosh the gdsifiéeorovered with
nol d rel ease Tilm1012. Thus, resin acconmodation space 1032 in which

granul ar rapshing 100Dup to the posmordef thel surfaceloddsedtywiG08. nol d rel ease film 1012.
HEPCECRPT SRy Sl SO Wi
Shoun L0, Pl ARG O3 500 BLActote SREBh el op Lover
adj acent tW16acprevdnbed fréhseut@hing outward from resin accommodation space 1032 and
cavity 1008. Therefore, granular resin 1010 is prevented from adhering onto the
molding surface or the like due to scattering resulting from an impact at the time when
15 the same falls onto the molding surface of lower mold section 1003 or onto substrate
1005. Consequently, foreign matter such as a resin residue is prevented from
remaining on the molding surface or the like. Consequently, productivity of products
can be improved.
(As to Structure of Evacuation Mechanism)
20 An evacuation mechanism bringing the mold release into close contact with the
plate is now described.
Although not shown, an evacuation mechanism forcibly discharging air outward
from resin accommodation space 1032 closed with mold release film 1012 is provided
on plate 1031 for resin accommodation. The evacuation mechanism includes a vacuum
25 pump, for example. Resin accommodation space 1032 of plate 1031 is provided with
an on-off valve. The on-off valve and the evacuation mechanism communicate with
each other through a vacuum path such as a vacuum tube. The on-off valve is

attachably and detachably provided on the vacuum tube.
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nold release film 1012, as shown in Fig. 13. Further, opening 1033 of
reversed plate 1031, nold release film 1012 and opening 1007 of cavity 1008
superpose with each other substantially on the sane position, as shown in
Fig. 13. In addition, nmold release film 1012 enters a state held by | ower
nol d section 1003 and reversed plate 1031. 5Thus, resin accomodati 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. In
ot her words, nold release film 1012 noves fromthe position of opening 1003
up to the position of the surface of cavity 1008. 10Fol | ow ng the novenent
of nold rel eas i , f ; rgsi fromresin
accommodat i on §g%@gﬂﬁégééhﬁﬁg(%25#%ygﬁgggba$ﬁhg§eg?énu a&éggéﬁﬁllolo IS
prevent ed forcibiy dischtitges ringutwardviioch fesiancc@smodanacprseddBl dirosgiathe 1032 and
cavity 1008. Therefore, granular resin 1010 is prevented from adhering onto
the nol di Y§owER fuke @ne pherqheoff valge. g (Whem the onrafevalyrys theseatier plgseds 688itan i npact

2 the U1 TERRIB 18,365 [l B PEEANE AIBLALRGL BT 2550 iguer ol d

section 160%BT°GHTO stra nseq er such as a

resi g r esieidfeiffim AOEY 8 eLHplhte QB | @AMRIsTxRE. OThéd)eheRbaiMGuRURdye or the
| i ke. Consequently, productivity of products can be inproved.” (As to

St r uct ur e defackadsfteratplaver 1 0 cAvdrthson-ofGAalveevacuat i on nechani sm bringi ng t he

nold rel ease into close contact with the plate is now described.
Al t hough not sHB#R stalf WW&AO%%EEHW%M%I ay eqvsTeg vathsmaldrgleass fmr  out war d

from r esi 136 COUINARLIUL-BRAGE o A3 (e0RRLaMAT\HDI habel agge gl m 1012 i s

provi ded on pla or resin acconmmoda e evacuatron mechani sm

¢ includes acyafmbdatidnRpamR, 108D fedewitinplagulaRaginn (80 Gosmrastkippsscapaicdegid32 of
plate 1031 is provided with an on-off valve. The on-off valve and the

evaclft i orofiveanvami Seanseanenthy, cealé relgase fila d Al Hearegs intorcdhasgisortaciawitum pat h such
o8 3, L e T Ry b 100 e RGBT provt e or
Cuachet o, ToC S KRR SR8 8RR G ORISR 0 e,
t he on- of fpevigheral postidthBE)3dadd that £metwed, of fesibly dischargimdst aroond pariphek032 is set
to apr escprcjrtti)c?ndl O%aggu?v%ar%fthr\g%g# ELJth su-crtri]ounS ﬁolgso llaydthe evacuation mechanism (including
15 the vacuum tube and the on-off valve) is employed. According to this, opening 1033
of plate 1031 can be closed with mold release film 1012 by adsorbing mold release film
1012 to peripheral portion 1034.  Further, both of the method of performing
evacuation on resin accommodation space 1032 and the method of performing
evacuation through the suction holes provided on peripheral portion 1034 may be
20 employed, in order to adsorb mold release film 1012 to plate 1031. The step of
adsorbing mold release film 1012 to plate 1031 by performing evacuation through the
suction holes of peripheral portion 1034 may be continuously executed until inloader
1013 advances into the space between upper mold section 1002 and lower mold section
1003. If mold release film 1012 can be fixed to plate 1031 by adsorption so that
25 movement of granular resin 1010 can be suppressed, the suction holes may communicate
with only cavity 1008, and may not communicate with the space around peripheral

portion 1034.

(As to Structure of Inloader)
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5rel ease film 1012 covers plate 1031 and is fixed. Then, the vacuum tube may
be detached from plate 1031 and the on-off val ve. In the state where
opening 1033 of plate 1031 is covered with nold release film 1012,
evacuation is performed on resin accommbdati on space 1032. Thus, resin
accomodati on space 1032 fed with granular resin 1010 is set to the

prescri bed degree 10of vacuum Consequently, nold release film 1012 cones
into close contact with granular resin 1010 in resin acconmodati on space
1032, as shown in Fig. 11. Al t hough not shown, a prescribed nunber of
suction holes may be provided on peripheral portion 1034, so that a nethod
of forcibly discharging air around peripheral portion 1034 outward through
t he suction hollakabstr (feeding wachamisnofor ticinatetislrbefora adiding)ol 013 tiefewdiagium t ube
and the on-off valve) is enployed. According to this, opening 1033 of plate
1031 can bEarylygedn W ihintngayity d0Q%is 8o dasent®d2 by adsor bi ng nol d rel ease

film1012 t i td 103 Furth bot h, of . t t f
pler1En orm ng gvgglrﬁjéﬁp%:ﬁl&%%rﬁeug:eﬁggg%o%d%{diagr%%tgf)}gg%/df%gatgggg{éﬁgaﬁe? hod of
per f or m noxR¥RMBUAHdQTet R Blovideg of YEHY 2029)Qk SiovR! RHigked] eg 1per BRder al

portion 1034 may be 20enployed, in order to adsorb nold release film 1012 to
~ pl at €5 1031102 hechsdesp sobstmtisrecdiving)poribd 1087 eerswingj substidd 20qSomphzed w31 by

perform ng evacuation thraou suctiiopn hal es. of peripheral portion 1034

may be corfifSHeBiFsRA J&Qécugétgaah@ﬁet@m% A 1984 chidon s oortan P ons pace

. between u d ! | L : d rel ease
il m 2012 aich BB I 1 o Hmedyis BRI 1RO RLLAR SIS idg e lRe | 7 O

granul ar regRand QHAsEHEHIOE 16200 WhisEBody NE25Sibiattadhablp @h@ detaghabgonmuni cat e

wth only cavity 1008, and may not conmuni cate with the space around
(per i pher al prpwided.onini@8er. 101 Asan feedsybgtrater WO fmqumtasiasish §lectronic part hfQfader

(1eofhno neahen s Cor e tolerb ol DoLsr ol 1045, g o
Moving mechanism 1017 includes rod 1018 mounted with stopper 1023 and an
air cylinder (driving mechanism) 1019 vertically moving rod 1018. Moving mechanism
1017 can insert the forward end of rod 1018 into stopper 1023.  Air cylinder 1019 can
vertically move stopper 1023.

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

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

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

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

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

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

1028 is directed upward, as shown in Fig. 10.
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I nl oader 1013 includes a body 1025 and an attachabl e/ det achabl e base 1026
attachably and detachably provided on body 1025, as shown in Figs. 11 to 14.
Body 51025 includes a substrate receiving portion 1027 receiving substrate
1005 mounted with electronic part 1004. Attachabl e/ detachabl e base 1026

i ncludes a set portion 1028 on which plate 1031 is set, noving nechani sm
1017 vertically nmoving filmholding frane 1022 and a base portion 1029 on
whi ch body 1025 is attachably and detachably provided. Inloader 1013 can
feed substrate 1005 nounted with electronic part 1004 10and granul ar resin
1010 to upper nold section 1002 and | ower nold section 1003. Movi ng
mechani sm 1017 i ncl udes rod 1018 nounted with stopper 1023 and an air

cylinder (driviThgesfes hand sddasd AkD101er ikis6 dldvikd ABWhRErd 0mdAAS mebitivisho _
mechani sm 1017 can insert the forward end of rod 1018 into stopper 1023. Air

cyl i nder 10hDastarslogseppendeg 1433l péate 1 @plpiato wbeB gramsir sesin 1081s i s mount ed on
set portio 028 of  attachabl e/ det achabl e, basg 1 in a state where resin
acconmod af'}%)gqug L RLshpyan ? g bjfr eﬁ%@d%ﬁ@%?%&l"@@%@vﬁ@@iﬁ%ﬁ 1317 can
bring nol di.fLhRas Brebidvdt 1ak7e fodeds gopiledct with plate 1031 to cl ose opening
1033. When granular resin 1010 is fed to cavity 1008, stopper 1023 stops

fil mbhol di ng 20fftenameachiiRé!detactdblebaseet@idvie eholintethominloader TOthaei gortid®17 (rod
1018) to novi ng nmechani sm 1014@%;0(1 1015), as described | ater. Wien granul ar
resin 101007&isfeqynted anghe topver gardace of spprder 10183 ap shawiadiigidinwdYReEnal ong wi t h
filmhol di fr 1022, . Att achabl e/ det achahl e. b 10 det ached from
i nl oader ilg 4 @Eﬁdwfﬁ%%%dr%’et ?S%c? §8%eﬁpélpﬂgtr3@a§8‘ﬁ@n§§§% aﬁ%g’é’v “ncl udes set
portion 1Q73d eiarivhiody, Bpéiy 1603 loficaviteiodBind PeRing RO SL515@A631 A t her,
~attachabl e/ det achabl e base 1026 incl udes base portion 1029 detachably

( provi ded wppdset) calyach @2iteroas shown reFignki.n surface. I n addition,

et Tor i on 1038t RRRcS A0y WP OAS VNG | Hs GPoni: 1033 of PteTher caf tor
TR, L38O0 o)y TR Nl TR SRR 0L o
i ntr oducedeleas fifth QWY isfintbrip@sed] 1 At Thib Sime[Rsith dcebamation sprdeli23dayers pl ate
1031 in a state where prescribed tensile force is applied.
granular resin 1010.
(As to Structure of Feeding Mechanism for Resin Material)
15 Feeding mechanism 1041 shown in Fig. 9 is now described.
Feeding mechanism 1041 feeds prescribed amount of granular resin 1010 to resin
accommodation space 1032 of plate 1031. Feeding mechanism 1041 includes a
measuring/introducing portion 1042 measuring prescribed amount of granular resin
1010 and introducing the same into plate 1031. Feeding mechanism 1041 further
20 includes a plate receiving portion 1043.  Attachable/detachable base 1026 mounted
with plate 1031 is placed on plate receiving portion 1043. Measuring/introducing
portion 1042 measures prescribed amount of granular resin 1010, and introduces the
same into resin accommodation space 1032 of plate 1031 while vibrating and moving
the same. Plate receiving portion 1043 vibrates attachable/detachable base 1026.
25 Thus, granular resin 1010 in resin accommodation space 1032 of plate 1031 is formed in
the uniform thickness. In other words, prescribed amount of granular resin 1010 is

flattened in resin accommodation space 1032 of plate 1031,

As to granular resin 1010 having the uniform thickness in plate 1031, granules
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S5After attachabl e/ detachabl e base 1026 is nounted on inloader 1013, set
portion 1028 is nounted on the | ower surface of inloader 1013, as shown in
Fig. 12. Wen inloader 1013 is inserted into the space between upper nold
section 1002 and | ower nold section 1003, opening 1007 of cavity 1008 and
openi ng 1033 of plate 1031 are opposed to each other, as shown in Fig. 13.
10Therefore, inloader 1013 is noved dowward. Thus, opening 1033 of plate
1031 is adjacent to opening 1007 of |lower nold section 1003 in a state where
nold release film 1012 is interposed. At this time, resin acconmodati on
space 1023 has granul ar resin 1010. (As to Structure of Feedi ng Mechani sm
for Resin Material) 15Feedi ng nechanism 1041 shown in Fig. 9 is now

descr i bedtheFeédienmpt metded no sanhiddet, dissnidary tedenied @tanaiap vesin Di52graamglaar resi n

1010 to resin accommpdatjQn space 1032 of plate 1031.. Feedi ng nmechani sm 1041
i ncl udes SOTHEARE shaPR ShaWR m&m&xpﬁg? ieseEipeshlaten 4 2GrasRlan Fesingl P és etk lanount  of

Techan, s EO.PE P R unfn? S8 0P s POEedBl Tn Bafl 5 B BeraliGEgs "0
At t achabl praebatea&haggemlaaaeﬂﬁfﬁﬁammg £1é thckrdbspbodremA&rIesih 30pd Bged on plate

recei ving portion 1043. Measuring/introducing portion 1042 neasures
preséri bedbsatwant of granular resin 1010, and introduces the same into resin

Pl ate recel vi niBGP P oTBiess biaies fonleciionA St ALHABI AEUN 026,

25Thus, gpﬁ@glar resin 1010 in resin accommodati on space 1032 of plate 1031
is formed 1n"the uniformthickness. In other words, prescribed anount of
granul ar resi nFitbt]theisgepfih athichrfihd-Hofding fame 402D ivfodedd iodessfibe 1032 of plate
1031 As to granular resin 1010 having the uniformthickness in plate 1031,

{ granul es t her d¢fshewrindgg. fauanald eelease Bl A0H: hasing aipresdribed size {5 RlareA €At ed

ot a8, °r S dremdri L RS B e A B T o m
thi ckness rgéds fifin | 6T CCREafed ippRt A6@e Pbriidhel 2P£ERE loWer fhmB/pditeon” €Cei vi ng
portion 1043 uniform zing the thickness of granular resin 1810 by
5vi br at i ofl02 [tMglthomldofel e@sefilme B2 ovithMestiribgd prassute.e cTionfilm-Reldingvirante Gr anul ar
Resin in 1022 is formed. At this time, mold release film 1012 held by upper frame portion
1021a and lower frame portion 1021b is pulled with prescribed force. Mold release
15 film 1012 may have a size for completely covering the molding surface of lower mold
section 1003 and including a portion necessary for holding frame 1021. Mold release
film 1012 may jut outward from frame 1021. Upper frame portion 1021a and lower
frame portion 1021b are stopped by stopper 1023.
Then, the step of feeding granular resin 1010 to plate 1031 for resin
20 accommodation is described.
As shown in Fig. 9, attachable/detachable base 1026 is detached from inloader
1013, and placed on plate receiving portion 1043 while directing set portion 1028
upward. Then, plate 1031 is mounted on set portion 1028 in a state where opening
1033 is directed upward.
25 Then, necessary amount of granular resin 1010 is measured, and thereafter
introduced into resin accommodation space 1032 of plate 1031 from

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

completed.
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Plate) First, the step in which filmholding frame 1022 is forned is

descri bed. As shown in Fig. 8, nold release film 1012 having a prescribed
size is placed on 10l ower frame portion 1021b. Then, upper frane portion
1021a is placed on nold release film 1012. Thereafter upper frame portion
1021a and |l ower frame portion 1021b hold nold release film 1012 with
prescribed pressure. Thus, filmholding frane 1022 is fornmed. At this tineg,
nold release film 1012 held by upper frane portion 1021a and | ower frane
portion 1021b is pulled with prescribed force. Mold release 15 film 1012
may have a size for conpletely covering the nolding surface of |ower nold
section 1003 and including a portion necessary for holding frane 1021. Ml d
rel ease fil m 1Q%k2higeiyne] plateqedendngdpdrtionl 04 nagplitOibratidppe blate 2088 . pahtis,on 1021a
and lower frane portion 1021b are stopped by stopper 1023. _

Then, t he the rkaess pegwnulgr wsiadQl @in nesigiagcammodationspageel 080 35l urifarmizedi n

20accomodati on i s described . own in F.g. 9,

et achabl it ez et IO former in 1 est HAHC 1 BB HEE RS 185 mImOER 6 pi aced
on plate reamiicBRsiRRing @i lR it 1068 nbE&EIET1S&kch BRferi on 1028 upwar d.
Then, plate 1031 is nounted on set portion 1028 in a state where opening
1033 5 s di r ect dthenphastdp i2GHibke npenrecE3Sanf\plaed0dit inof whichgrdnatar resii n 1010 i s
measured, and thereafter introduced into resin accommdati on space 1032 of
pl at e 103104P srintreduced 1Sgremd Modeldh gelpaedilm A 019 Aeseriigd. plate 1031 fed

wi th granul ar resj ' : : I St .plate receiving
portion 1043 aﬁgﬂ’ (@]selu%g? é%flagﬁg?é)lg%ﬁg?é.ITBC},?lChrﬁ%%l},lmrﬁghtlEﬁ?:ksnes.s of

granul ar ngsédhcddibQoldted Rth A QRO HRA 101D K@ B fikLB3Idirg fiddhd 0027 ged. Thus,
granular resin 1010 is fornmed in a sheet shape. At this tine, the large

nunber of showmid Bg. WbnsAtithasttinegstgppanil023 mewied ondild-kolding flamadi0d2d t 0 each
other, 5Then, the step in_ whjc ing 1033 of  pl.at 31 jnto ich
grantfl ar r"é%eftﬁé 60 ihe; ervrqw%%aﬁreﬁ%ié ObyiovEg rvﬁcbﬁmmﬁﬁefl @Logeerfm 1012 is

descri bed..;fi4yst, the upper surface of plate 1031 into which granular resin
1010 is (1023)

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

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

Evacuation for adsorbing mold release film 1012 to peripheral portion 1034

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

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

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

Then, the step in which attachable/detachable base 1026 is mounted on body
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i ntroduced is covered with nold release film 1012 held by filmhol ding frame
1022, as shown in Fig. 10. At this tinme, stopper 1023 nounted on
filmholding frame 1022 is 10inserted into the forward end of rod 1018 of
novi ng nechani sm 1017 of inloader 1013 (1025). Then, air cylinder 1019
of noving nechani sm 1017 noves downward. Thus, nold release film 1012 noves
up to opening 1033 of plate 1031 fed with granular resin 1010 Consequently,
opening 1033 is closed with nold release film 1012. 15After plate 1031 is
covered with nold release film 1012, evacuati on may be perfornmed on the
space in plate 1031 covered with nold release film 1012. Thus, resin

accommodat iQn ac . 1.8 set 1o re | bed .deqree of .v m
oo o R8s PR R o P IB BB 3505 s o
for adsor Bim8olaRigdranRl W23 Dofdidgthd MbRI fPeaBEfinPher al portion 1034 20t hrough
the suction hol es of peripheral portion 1034 may be performed sinmultaneously

wi t h t he af or ehest) ittachabledetaahable base AlQ26rshawn weFig, 1 bisirgversed. eviddhiat i on f or
adsor bing.nmol d rel eas il 012 t ri pheral rtion, 1034, t hrough the
Hoti on HEMEs e RITEEE CoRBt D3GR rsh i Bmb g et W AP DF ingteiiphghon e

att aghabl . [ h r ; Fving portion 25
10435 A RS SEE SE M Enie R e R RORE (el R B RbR PESEL Y TP ool dif ng

frame 102z:itanableddatachabRdbade 1076Gs wobsled dhapey 1028 inai@ate twhefe SIaRNMWBREs resin
1010 is introduced and subjected to the evacuation, as shown in Fig. 11.

. Then, thereyempd.i nThusi nkpaden HJdBahovwer efige haisifernieds e AL0lg tims, greowleed on body
1025 of inlo r 1013 in the state Vi n I 031 fed w .granul ar resin
1010 and fePOD iR M sesainsalon o1k Ons rhosepreaas Tobg i ok

with mold release film 1012 in the state having the uniform thickness.

10 The step in which the granular resin is fed into the cavity is now described with
reference to Figs. 13 and 14.

As shown in Fig. 13, inloader 1013 is first inserted into the space between upper
mold section 1002 and lower mold section 1003. Then, inloader 1013 moves upward.
Thus; substrate 1005 is set on substrate set portion 1006 of upper mold section 1002 in

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

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

Further, moving mechanism 1014 moves downward. Thus, mold release film

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

1008. At this time, the evacuation with the vacuum pump provided on plate 1031 is so
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First, attachabl e/detachable base 1 026 shown in Fig. 11 is reversed. At
this time, the surface of plate 1031 covered with nold release film 1012 is
positioned on the 5l ower side of attachabl e/ detachable base 1026. Then, base
portion 1029 of attachabl e/ detachabl e base 1026 is nounted on body 1025 in a
state where plate 1031 is reversed. Thus, inloader 1013 shown in Fig. 12 is
formed. At this time, granular resin 1010 is present in resin accomodation
space 1032 whose opening 1033 is closed with nold release film 1012 in the
state having the uniformthickness. 10The step in which the granular resin
is fed into the cavity is now described with reference to Figs. 13 and 14

As shown in Fig. 13, inloader 1013 is first inserted into the space between
upper nol dsteppeditbat rdsi02camchodanesr spard H0 Reaftplaie 10D0Ghangésefinom ithd weden 1013
noves upward. Thus, substrate 1005 is set on substrate set -portion 1006 of
upper nol dSt3EEP A AMASPBETICPTASYIRStalE at e where el ectronic part 1004 is

di rected downwa i rd. I r

surface of inl o{é@"esr glj%'gﬁ}? H(?%h@?%%t“%%%ﬁ@%ﬁ %&gwgﬂrﬁggﬁad%umﬁf?g%eof

| ower ol d]32Gh i stak Qderchthé blifice oﬂ&@%ﬂgoﬁﬁi’&v@ﬁedNiﬂxtrﬁolliqgléaseqmﬂni ng 1007
m

of cavity 1008 and nold rel ease film 1012 are positioned in substantially
i dentdcal phidnesshopdinéig. 14t oprranlal 23 104 Odaltsaxprtedhe barram Iverfécerofisadtyend of

d 1018 of jnl oader, 10 d d on the forward end of rod 1015 |
ovi ng. meoHUHATEGNTH teRase R 101 2 03 HH cte RE R WERGT RRSFE 022, o
~ shown in Fige, : t i d 1018
o rod 1018 e O e o L o LR g

rel ease fihppe2 mblilstctiow 8002 dndéowed bt Getionf 18908, axfshbawen Figpl§l section 1003 in
the state where_ the Presgri bed tensile force is applied. Thereafter air is
(forcibly di schalgaanufar sepinc lMOrgmaipng in msinsaccommadatianemees 1032musdde conmes

into,gl ose_contac L t he, surface,of cavit 008.,.At this .tinme, the
eva_célgt i onfﬂm‘}vﬁ&;ﬁ%\é‘\}é&’m B%ﬁ?f‘zﬁfl%\‘ﬁ (%He%lﬁalé'l vi‘t?rgte%%is}age \gBere &t opped t hat
resin aCCOHﬂE%&H Sphce RAeEmddI52wedn hé ﬁi&diﬂé’?{ﬂrfa%@%ﬂﬁﬁ@erfrr{c%rbéchgn Vag1sHg state
to an atnospheric pressure state. Thus, granular resin 1010 falls into
cavi ty 1008eflowen suefscenofgtate ifbldatThus, ssipstertiallp 3Rk gramutan eesst Hi1® faltsan® t he

surface of cavitg 111'008 i.s covered with nmold rel eﬁse fi InEn
cavity 1008 from resin accommodation space 1032. In this case, inloader 1032 may

have a mechanism applying vibration to plate 1031.

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

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

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

25 1011 from apparatus 1001.

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

section 1003 and plate 1031, whereby granular resin 1010 does not scatter to adhere to
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51012, as shown in Fig. 14. Ganular resin 1010 falls up to the bottom
surface of cavity 1008 along with nold release film 1012, in the state
havi ng the uniformthickness. Then, inloader 1013 noves upward, and is
thereafter unl oaded fromthe space between upper nold section 1002 and | ower
nmol d section 1003, as shown in Fig. 15. If granular resin 1010 remaining in
resin accommodation .space 1032 nust be 10renoved, plate 1031 may be
horizontally or vertically vibrated in a state where a prescribed space is
formed between the nolding surface of | ower nold section 1003 and the | ower
surface of plate 1031. Thus, substantially all granular resin 1010 falls
into cavity 1008 fromresin accommodati on space 1032. In this case, inloader
1032 nay hegiensothecthaniesimaaaphiibdegionispact 1080 ahd cpligt 90803 Therdfofilen, upper
nol d section 1002 and | ower nold section 1003 are cl osed, as shown in Fig.
16. At t higranylgrgesigyd @hiLis Rreverisd Fomoemaining en the mdding merfacs of kpyarynoldos

covered wi th.no rel ease, fi 1012. There | ectronic.  part,1004 nounted
on substrastegl%@Bio_sr S@?Sf)r teedlogog]af i TR rﬁggfwcgfﬁgf:%sgﬂeélpg?)re’g%qsng menber
1009 appl i gediitRfg bf RS cBMPAGUDE] b pRAILEDEMER iBfdvedi N cavity 1008. 20After
a tinme necessary tor hardening the nolten resin el apses, upper nold section

- 1002 &nd | ovwer Auloddisgttthe afoidifSitianal mpthoddgramilamsresind§i disdedrracavitgy 011
correspondj ng tq the shape of. cavity 1008 is faornmed in cavity 1008.
El ect roni c! Oﬁgrwfulféhmsmge esotis held. ﬁéﬁefﬁ(%er@nﬁaemﬁtzmhe appaugt O%faﬁﬁ?sgssi on
nmol di ng iq%ggggkﬁgqgogggggbq%gggegnloader unl oads the nol ded substrate, i.e.,
an

 substrate resin conpact 251011 from apparatus 1001. Accor di ng

to the af or emenAtderdifl fiethbafbrerféridbéPimettRd] gradbldOresiaV0$0 fsrfodntd &Rt
accomodati on space 1032 to cavity 1008 in the closed space formed by | ower

(mol d sect i HI981i00B statelhpling the vodarm thivknetsy dhenefirergramddrnresin 10l Gepadenot

scatter to @adhere t regi.ons other. than resin accommobdati on space 1032 and
cavi i@ 100%8! g3} r“@#ﬁ?@}’ “‘g?hﬁﬂﬁﬂ %‘F%‘Q&qeﬁs ¥%8°"s prevented from renaining on
the ol ding surkassaf « MsGtordRlAlionas e%d,l%%dlgf reSH946 fhen 005 as for el gn
matter 1112 such as a resin residue. Thus, productivity of resin conpact
1011 as a ¢wnodwdéatioahokein min evatnmddtioarspided 08D. t Whealmanale ndsiroltdd net hod,
granular resin 1010 is fed to cavity ) ) o
is molten by heating in cavity 1008, thérefore, air and moisture contained in granular
resin 1010 are naturally discharged outward through the communication holes.
15 Consequently, the resin compact is prevented from residual 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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1008 whil e the shape thereof is held Therefore, reliability in the anount of
the resin fed to cavity 1008 can be inproved. According to the
af orenenti oned net hod, granular resin 1010 is fed to cavity 1008 in the
state having the uniformthickness. Therefore, granular resin 1010 can be
10efficiently uniformy nolten in the thickness direction. Accordi ng
to the aforenenti oned nethod, granular resin 1010 has the comruni cation
hol es in resin accommobdati on space 1032. Wen granular resin 1010 is nolten
by heating in cavity 1008, therefore, air and noisture contained in granul ar
resin 1010 are naturally discharged outward through the comruni cation hol es.
15Consequently, the resin conpact is prevented fromresidual of voids or the

like. It igedoakYaBhctO@ingtthehil BkaRpl8 WBRBHsRf FFEHBAMRY MBEHABmMN5eS as
cl earances between the | arge nunber of granul es di sappear after individual
granul ar rRreheatifid n@chanispr K¥5d enhifofimagsythe tickness of overall grantilame¢sivo 80 X by

conpression nolding for. gn_el ectroni c. part according t anple 3 200f the
present i rRfaHRg &AnY & o [QbL B PTeRIng ?Q@?éwlqﬁhq%@%?e&m&@@u ¥As to
Structure af. ate] First, basic elenents, particularly
menber s co%él{l:\{tgthﬁ}dsgéa pgls'assenbl y are identical to those of the nold

assenpl y descri Aeshowntih Figsf €T eCEs, prehextidphechdniéha DS irctudes gBeatihg t o 16) in
- a conpression nolding apparatus 1050 for an electronic part, as 25shown in

Fig. 21. Teasted 408, andrciatedmifeqesl 0ap Seafed by erting postiasr Ki3de Aumeldal s
e Al kg ALt B0 RERETR LoRah s IS5 EERELS: Ligelpterect o
mol di ng appRp&kig mkeRhish? 10 A urther includes a lid member 1057 closing an upper
( opening of frame 1056. Heated surface 1056 of heating portion 1053 heats granular
| 10 resin 1010 having a uniform thickness fed into frame 1054 on mold release film 1055
through mold release film 1055. Consequently, granular resin 1052 having a uniform
thickness is formed.
As described later, granular resin 1010 or 1052 and lid member 1057 are
provided at a prescribed interval. Therefore, lid member 1057 does not come into
15 contact with granular resin 1052.  Although not shown, preheating mechanism 1051
includes a mechanism for introducing granular resin 1010 into frame 1054 on mold
release film 1055.
(As to Granular Resin)

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

—

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

granular resin 1052 uniformly melts. Further, granular resin 1052 is such an aggregate
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el ectronic part according to this Exanple conprises a preheating nechani sm
1051. Preheating mechani sm 1051 uni form zes the thickness of overal

granul ar resin 1010 by heating granular resin 1010 w t hout pressing granul ar
resin 1010 before feeding granular resin 1010 to a cavity 1008. 5As shown in
Figs. 17 and 18, preheating nechani sm 1051 i ncludes a heating portion 1053
and a heated surface 1056 heated by heating portion 1053. A nold rel ease
film 1055 on which a frame 1056 is placed is provided on heated surface
1056. Preheating mechani sm 1051 further includes a |lid nmenber 1057 cl osing
an upper opening of frame 1056. Heated surface 1056 of heating portion 1053
heats granul ar 10resin 1010 having a uniformthickness fed into frane 1054
on nol d r ethetyastsfdflthe siefadestoli grangles aelwelded waseh therrbyLﬁEﬁﬁingonﬁ“ berafont,| vy,
granul ar resin 1052 having a unlforn1th|ckness is fornme As descri bed

later, gra&@maar eglilfod 5 spoRey. 18BONR RIanyler [seipilar2 @@?raaﬁegz?ﬁmm at a

prescrlbed i 15cont act
b th or anuf i nieon pRBS R Mhes ek B TR AR ARl R e by Bl Pl 027

i ncl udes amarehianlidified By presdingOdidcl ragn Giaa¢Hl aﬁeaﬁe@mhb@Metﬁegmfo&m 1054 on
nold rel ease film 1055. (As to Granular Resin) Ganular resin 1010 in frame

1054 bs folikeed |n the uni form thickness by a 20fl atteni ng nmechanism A
mechani sm uti | | Vi br n_ar e can b | o ed s.the
Tochani sm 1 at ¢ GEARGY rote 1052 et e PO TR Gimsio e, e Fegionty Fok ipeass
granul ar regi E’OS]ngxQofnPréﬁ&n ABId g@a%@%a rsfhe&ﬁ it Preb21 Th AstdeHot e ghol d

rel ease film 1055 is [ nterpose anu restin-1010 1n frame 105471 s heated

prel i m nar frhne 1054 as stedwraintRégr2er aFllIntl&erng[aﬁﬂhere@lfn (aggregade)niPSC heaysee by
reheating. At this tinme, granular resin 251010 in frane 1054 is fornmed in

t he uni f or Bieliminaiydieated opra sefheriemperatiie ghat theesagiesan pa remeltanbyroheating
tor miﬂ and may be preliminarily heated to such a temperature that an electronic part 1004

mounted on a substrate 1005 can be compression-molded.

When granular resin 1010 is heated, the upper opening of frame 1054 may be
covered with lid member 1057. In this case, granular resin 1010 is uniformly heated in
frame 1054 from a lower layer portion up to an upper layer portion.

15 In place of lid member 1057, a heating portion 1058 may be provided on the
upper opening of frame 1054. Further, granular resin 1010 in frame 1054 may be
heated by the heating portion at a prescribed interval. In this case, granular resin 1010
in frame 1054 is uniformly heated from the lower layer portion up to the upper layer
portion thereof, similarly to the case where lid member 1057 is employed.

20 (Method of Compression-Molding Electronic Part with Heated Granular Resin)

A method of executing compression molding with granular resin 1052 is now
described, as shown in Fig. 21.

First, an end of mold release film 1055 is held by an inloader 1059, as shown in
Fig. 21. At this time, granular resin 1052 is present on mold release film 1055 and in

25 frame 1054 placed on mold release film 1055. Then, inloader 1059 is inserted into the
space between upper mold section 1002 and lower mold section 1003.  Thereafter
inloader 1059 moves downward. Thus, mold release film 1055 comes into contact

with the surface of cavity 1008. At the same time, frame 1054 is placed on the
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Thus, the thickness of granular resin 1052 is so uniformthat the whole of
granul ar resin 1052 uniformy nelts Further, granular resin 1052 is such an
aggregate that parts of the surfaces of granules are wel ded to each ot her
by heating. Therefore, granular resin 1052 is spongy. Spongy granular resin
1052 is characterized by having comunication holes therein, dissimlarly to
aresin mterial nelting by heating, a resin material solidified by pressing
and a resin material kneaded with powdery resin or the 5like. G anul ar
resin 1052 having the uniformthickness may be fed onto nold release film
1055 in conpression nolding apparatus shown in Fig. 21 in a state not

enpl oying frame 1054, as shown in Fig. 20. Further, granular resin

(aggr egat splidifibsirfaey oflewpr mbidnsetion 1003He sliecdatt whiere Moldieldadediiieloas isr e t hat
the sane can be renolten by reheating, 10and may be prelimnarily heated to

such a telspesedre that an el ectronic past 1004 nounted on a substrate 1005
can be conpressjon-nol ded., .. n anular resin 1010 is. heated, the
upper openi ng i‘aenf, f‘éﬁsegi‘ggﬁdﬁﬁvr%%%vgﬁ%ﬁmlﬂ%%wﬂ%&e ﬂéﬂ%’g? m?biﬁsncr% this
case, grangdRdnd'tBs spacd ity 1008 byosvabiatiRat @bld Relédsa fiin 1055 cSh@mh@ | over

| ayer portion up to an upper layéer portion. 15In place of |id menber 1057, a
heat Bng polosé comtded S@hrtbeg/ mbkding suvfackeof lowet teldgepion HSrandghosurfacant 1054.

Further, granul resin 1010 in frame 1054 be heated by the heating
portion a a"étyaroagcrgb@ﬂs g, gFapsfar rgs %?Eﬁo%fauggé}‘ the mAlding surfacs ?ﬁ?ﬂ% in frame
1054 is up . t f r.el Il per | ayer
portion t géog{)efq{,lgns F%ﬁ| @?ﬁ%ﬁ‘?g&t{‘ﬂ‘g Slthzxg%% ov(/r?g?@rllqag 1%%;}&#9&%%# ?d;"mgﬁpl oyed.

20( Met hod rédasé&ampresssi on- Mol di ng El ectronic Part with Heated G anul ar Resin)

A net hod of executing conpression nolding with granular resin 1052 is now
descri bed, as Fheowmpper molg seczibn 1002 and fowes moldisectinn 1093 arsictbsed| eBve, fil m

L=, " B PS5 PP B R B b P e 1054
o 2ce0,onsFkisgel eeng ol m AR g s 1S ke o
Ther eaf t en00ireagetedldfisda nimearcessam far lchrdefimgsthe rolten resinedapsed. i IThus055 comes
'nto cont %l(é:gtromc part 1004 is sealed in a resin compact 1011 corresponding to the shape of
cavity 1008 in cavity 1008.
15 Also according to the aforementioned method of compression molding for an
electronic part of Example 3, effects similar to those of the method of compression
molding for an electronic part according to Example 2 can be attained.
Mold release film 1005 employed in Example 3 has a size corresponding to the
size of the molding surface of lower mold section 1003 having cavity 1008, similarly to
20 Example 2. Further, mold release film 1055 is created by drawing and cutting a mold
release film in the form of a roll.
(As to Granular Resin According to other Example)
In place of the granular resin in the aforementioned Examples, a resin material
held in a constant shape (thickness) at room temperature may be employed. This resin
25 material can also be uniformized by vibration. The thickness of the resin material may
be uniformized with a squeegee or the like. When the resin material held in the

constant shape at room temperature is employed, preheating may not be performed with

preheating mechanism 1051, dissimilarly to the case where the resin material not held in
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with the surface of cavity 1008. At the sane tine, frame 1054 is placed on
the nolding surface of |lower nold section 1003 in the state where nold

rel ease film 1055 is interposed. Then, air is forcibly discharged from
t he nmol ding surface of |lower nold section 1003 and the space in cavity 1008
by evacuation. Ml d release film 1055 cones into 5 close contact with the
nol di ng surface of |ower nold section 1003 and the surface of cavity 1008.
At this tinme, granular resin 1052 falls fromthe nol ding surface of | ower
nol d section 1003 up to the bottom surface of cavity 1008 in the state

pl aced on nold release film 1005. Then, upper nold section 1002 and | ower
nol d section 1003 are closed. Thus, 10electronic part 1004 nounted on

subst r at e 219908/aptsshapepaaom femprsatueests amploved.i aflsenin thesasanf emplayingthen cavity
1008. Thereafter u . mpld section 1002 and | ower |d section 1003 are
opened af ren s AERI indBe oA e timer es@tite: TBRE B8 Shepses. “Thus,
el ect roni GRak hitdifefwhen S8 RImhidrial fo? B iff @ TBRGint Jkbt 26 RIS ERgRMMAG tO the
shape of cavity 1008 in cavity 1008. 15Al so according to the aforenentioned

met hod of icemplogsktanrberatthiecig f or an el ectronic part of Exanple 3, effects
siniugr to those of the nethod of conpression nolding for an electronic part

ortli ng t 0 dam%ﬁ&a;a% apiRergroplastifeesin material gy be eEPIYEE I I?lP‘Pﬁ qfabfsl y
S e o PRS2 Pk S0 AORRE AR SRk S vl 0 ¢ 70

surface of Tower secC havin rry-to

. 20Exanpl e résin MatdriaPér a pildbré®iesiaSeatéridl BuviRbP pescriied PaftitlddizeMistyibigbrand
cutting a nold release filmin the formof a roll. (As to G anular Resin

Accor di ng may st dneployedanplagg of the granplar pésicmatefialt hén eachdixampler msiddition, t he
of orement | oned CAstpl e RufSi D MLetlal, hel L0 P COnsLanL ShORE o
al soype UnLERRAtARA PAs the PR BBrial A delth GeRGTHS sfth &b BGediRiafridPlftgal MaY
transparency, a resin material having semitransparency or a resin material containing a
phosphorescent material and a fluorescent material may be employed. In each
aforementioned Example, liquid resin liquefied in an atmosphere of room temperature
and atmospheric pressure may be employed in place of the granular resin.
15 As prior art similar to the prior art described in the above section of background
art, a method of compression-molding an electronic part mounted on a substrate with a
resin material by employing a mold assembly of a compression molding apparatus for an
electronic part is carried out, as shown in Fig. 47.
In this method, a mold assembly loaded on a compression molding apparatus
20 2101 for an electronic part is employed. The mold assembly includes an upper mold
section 2102 and a lower mold section 2103.  In this apparatus, granular resin 2106 is
fed into a cavity 2105 covered with a mold release film 2104. In this state, granular
resin 2106 i1s molten by heating. Thereafter upper mold section 2102 and lower mold
section 2103 are closed. Thus, an electronic part 2122 mounted on a substrate 2121 1s
25 dipped in the molten resin material in cavity 2105.  Further, pressure is applied to the
molten resin in cavity 2105 by a bottom surface member 2107. Thus, a resin compact
corresponding to the shape of cavity 2105 1s formed. Consequently, the electronic part

is sealed with the resin compact.
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be uniformzed wwth a squeegee or the |ike. Wien the resin material held in
the constant shape at roomtenperature is enployed, preheating may not be
performed with preheating mechani sm 1051, dissimlarly to the case where the
resin material not held in a constant shape at roomtenperature is

enpl oyed. Also in the case of enploying the resin material held in the
constant shape at roomtenperature, effects simlar to the effects attained
when the resin nmaterial not held in a constant shape at roomtenperature is
enpl oyed can be attained. 5In each Exanple, a thernoplastic resin materi al
may be enpl oyed in place of the thernosetting resin. In each Exanple,
further, various materials such as a powdery resin material or a powdered
resin materi al Fostherng fezdpg eschartieed2 [0F iealpboysd fa fdeding glamtlaoresinel 0be

enpl oyed i.n place of the granular_resin material. In each Exanple, in

addi ti on, 1‘?:¥°§PY1FYC7JH5b"ésSZGWP§EFIH~ Hht drseding grechruep dXyR Bskides  BEpyehnat eri al
may be e”%'o%ﬁ%%ﬁd&@ﬁnée%?fd é‘co@ﬁ%@)h%e lofver SRS HePe" PRI Alcha Ay reSiN
material suchas a résin material having transparency,” a r&di noateri al

havi ng serdibg snspes Shater Q1 1 Bthatsranulifbdesini 2206 €K imb kg, 21 BIRSRARpASCENt
material and a fluorescent material may be enployed. I'n each aforenentioned
Exandl e, | thaougheledé 2109 quefied in an atmosphere of roomtenperature and

at nospheric pressure may. be enpl oyed in 5‘%] ace a.f t he granul ar.resin. 15 As

Srior art sinm IACOKpEtRghe conyPRtontl comutesSioB e Idng ABPalEyS Shasar. in Fig 4
back - i | | . mount ed
K9 b thédibrandt YRRV GeRling ML RSA 2108 TR fHicHbrdh SrfBEE 60D, RO isToU Nt ©

conpr essi @onsiddrablyfirgep pWkdnugariuddr régin 21 @céallids avithatht bbSomanffactbfout , as
shown in Fig. 47, In this nethod, a nold assenbly | oaded on _a conpression

ol di ng apBREaties, therefare. pavster havieg adheragogrammar Tesin 31Q51 iswasdly bloven win| d

| i | ud | i 2102 | | i 2103.
P s aiiinde tanCly R 08 By SheiosisR R RasRrke B e P3P 2185 Cover g
W th a nmolg,gel E)a&ﬁh(ﬁhé Wik Ebotloth fufage 8F é’atvﬂ6 ZQOQSHlaaﬁerE &5 dldERGsd s nol ten

by heating. Thereafter upper nold section 2102 and | ower nold section 2103
are cl osediimDi04 coaning tlecholdmigcufagetof2d @& moldrstetbndll 08 andbpartatf o211 i s

25di pped in the nolten resin terjal i avity 2105. Further, pressure is
appl i ed t dnelAgeqign L&m PRI ETeR Vet g WO&Q a&%/élglbd%qr@?ﬁ%eaﬂmfe@l%nber 2107.

Thus, a r ﬁﬁ%}{%r gtﬁag&’egﬁ{la maften) SIE0EL | fa8ln }Qsiaé.{éggﬁ\%ﬂgﬁn ﬁ]e 8 MIreYou et 2ot ¥ formed.

Consequen I C par 1S Se e resrn conpact.

Furtigr, doweedbldgedtal?ans snd fibd@ate 3120l Dieefofthd Redimpagerddbbibg foesi n
2106 into cavity 2105, as shown in F|(gB 47. Feedi ng nmechani sm 2108 i ncl udes
»

a t hr ough-lewtranoldGectind 183 stugt betenpyddby eloaring:d Bmtheh dhé weldrof prefhictsher eof .
Feetiing mochan S 2103, 20 00gh AL o 2L LIS ramulay, rgein 2106 falls
productivity of the products lowers.
Further, shutter 2110 may not operate due to adhesion of granular resin 2106.
20 Therefore, it may be necessary to interrupt the use of the compression molding
apparatus. Consequently, the productivity of the products lowers.
In addition, part 2106a of granular resin 2106 may remain on the peripheral
surface of through-hole 2109. Therefore, granular resin 2106 cannot be fed to cavity
2105 with high accuracy. Consequently, reliability with respect to the amount of
25 granular resin 2106 fed to the cavity cannot be improved.
Further, the thickness of granular resin 2106 in cavity 2105 may become
nonuniform. For example, granular resin 2106 may be formed in a convex shape or the

like. In this case, granular resin 2106 cannot be uniformly heated in cavity 2105.
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According to the conventional conpression nolding apparatus shown in Fig.
47, the distance between feedi ng nechani sm 2108 and the bottom surface of
cavity 2105 is considerably large. When granular resin 2106 collides with
the bottom surface of cavity 2105, therefore, powder having adhered to
granular resin 2106 is easily blown up. 10Further, granular resin 2106 or

t he powder having adhered to granular resin 2106 scatters by colliding with
the bottom surface of cavity 2105, to adhere to nold release film 2104
covering the nolding surface of |ower nold section 2103 and a part of | ower
nol d section 2103 not covered with the nold release film Consequently,
foreign matter (hardened matter) such as a resin residue renmains on the

nol di ng surepfdreOfuchal RNRY isERhsdd 3186 bigant sep3ted Hbns bidtherPah réthdihs inlther ef or e,
the foreign matter adhering to lower nold section 2103 nust be renoved by

cl eani ng. resintatarial.t he yiel d of products lowers due to the foreign matter
adhering to the_,suhstrate. n uently, the productivity of the products
| ower s. “The Fmﬁqneéﬁmﬁ%‘?s a@ﬂén%g,aﬁ&e L apathed gesiq ga si on of
granul ar resj A N5 REQE Presintor i dARsiR aRaeYN ik IO bEfHeUPt the use
of the conpr ess?%vg&%fegl;&ng apparﬁsgsqr%hd;%alugf\t ,ayeiﬁﬁegp?r ogucti vity of the
produdts |guamiiar.resin. In addition, part 2106a of granular resin 2106 may

" remain on the peripheral surface_of through-hole 2109. Therefore, granul ar
resin 2106 cannbie ipeenfign disglogesvin Examples 4\ip t/Hepsripad helewrhas peerqunpesgdent | v,
reliabilit. ith respect to the. amount of 25granular, resin. 210 ed to the

cavity carigtissd RPEGardters St AT eoBond? BPR BiounERET o heq &t et n
2106 in cofehahce 10meBoreRERRINBA BRNUNI {1 4R obfiek oﬁﬁlﬁﬂme%tioﬁl[s%%ﬁfovées' n 2106

may be formed in a convex shape or the Iikel In this case, grahular resin

2106 cannggrothectivity bbprodycth ebiamed by comprdsyioR idtding. Thenatheyrobjecsoftthea def ect i's

caused that a part separated.from.anather part remains in the resin
mat et9 al . PrA®TRNYSEIPEAY iwe&dﬁf%@ﬁ@néhwnaw@éarwramétsgél fs\ﬁ&’r &C%HHHt her

ir SSiePrplmca); gﬁdtill?%nog}eé 8‘8je§t?§f?%€ﬁre?e%m%@(ﬁ&ﬁ§ 'tcg' feell %Eiﬁ that &R e e d'a%i d resin
with a uniform thickness. A further object of the present invention is to improve the
quality and reliability of a resin compact compression-molded in the cavity.
Example 4
15 A method of compression molding for an electronic part according to Example
of the present invention and an apparatus employed therefor are now described in detail
with reference to the drawings.
(As to Structure of Compression Molding Apparatus for Electronic Part)
First, a mold assembly of a compression molding apparatus 2001 (hereinafter
\ 20 also simply referred to as "apparatus 2001") for an electronic part is described with
reference to Figs. 31 to 34.
Apparatus 2001 comprises the mold assembly and an inloader 2002
simultaneously or separately feeding a substrate 2006 mounted with an electronic part
2005 and granulated granular resin 2007 to the mold assembly. Apparatus 2001
25 further comprises an unloader (not shown) unloading substrate 2006 from the mold
assembly.
The mold assembly includes an upper mold section 2003 whose position is fixed

and a movable lower mold section 2004 opposed to upper mold section 2003 .
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5granul ar resin. The invention disclosed in Exanples 4 to 7 descri bed
bel ow has been proposed in order to solve the problens of the conventi onal
apparatus and net hod described with reference to the aforenentioned Fig. 47,
and an object of this invention is to inprove productivity of products
obt ai ned by conpression nol ding. Another object of the 10present invention
is to provide reliability in the anount of a resin material fed to a cavity.
Still another object of the present invention is to feed the resin nmateri al
into the cavity with a uniformthickness. A further object of the present
invention is to inprove the quality and reliability of a resin conpact
conpression-nol ded in the cavity. Exanple 4 15A nethod of conpression

nol di ng f dyppanatus| 2961 pompnsepamecgmm thaighown)tbeatimg eppsf moldsqsties 8983 i nvent i on

and an appar at enpl ov.ed refor are,now descri hed i il with

ref er encgg{‘%ﬁ’t#?z "Eﬂln&;tqlﬁcﬁﬁg 26@‘&9 %erﬁlﬁ’ﬁ%fqﬂvg&r SreClo Pgé&S%b%QﬁVgﬁg Appar at us
for Elect i iF : . i di

hopar af us “SaRasey Aapald Slaffping fecilifn BRARA) Hpefle GPIRLAE AR BT 0920017

for an el sedtioar2i003 pad lowes mibbsseciide2004 whh pekaited peessureFi gs. 31 to 34.

Appar at us 2001 _conprises the nol d assenbly and an jnl cader 2002
si muld aneous| y Unpes@pldssetiqn 2008 desludgs 4 subiicate st ponion@0RD gAMEEChA t h an

| ect [ | [ 007 taq,t ol
asserbly. SHBRale A0S gD LRHe AR BHEMDE i ebtllsr ekt SuRBaf
unl oadi ng 28p &tdiRERd 4BRAWRFO MLIKRr MRl ¢ sRE8£ T4/ includes a calitf 2090 Havigsenbl y
i ncl udes an upper nold section 2003 whose position is fixed and a novabl e

| ower nol dnspweidindizdtet! apepng 8609.0 ThepEottompbuifase of cavity 2008 1s chppitntius 2001
) i hani t heat i ) | d ti 2003 d |
“holh sect A D350% Sgad R ADb0resuib ERANEF o RUPA RSy 00 PR ner
COR S5 3,04 PR e RO S e

nol d section 2 and [ ower no section ed pr ure.
mold section 2003 in the state where electronic part 2005 is directed downward.

Further, granular resin 2007 is fed into cavity 2010 of lower mold section 2004. In
addition, upper mold section 2003 and lower mold section 2004 are closed with the
prescribed pressure. Thus, electronic part 2005 is dipped in the resin material melting

15 in cavity 2010.

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

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

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

into cavity 2010. At this time, granular resin 2007 is flattened in recess 2014
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5Upper nold section 2003 includes a substrate set portion 2008 on which
substrate 2006 nounted with electronic part 2005 is set in a state where

el ectronic.part 2005 is directed dowmmward. Lower nold section 2004 incl udes
a cavity 2010 having an upwardly directed openi ng 2009. The bottom surface
of cavity 2010 is constituted of a bottom surface nenber 2011 pressing
granul ar resin 2007 in cavity 2010 upward. 10l n apparatus 2001, substrate
2006 is set on substrate set portion 2008 of upper nold section 2003 in the
state where electronic part 2005 is directed dowmward. Further, granul ar
resin 2007 is fed into cavity 2010 of |lower nold section 2004. |In addition,
upper nold section 2003 and | ower nold section 2004 are closed wth the
prescribed presgunieFecdingsMeeladitn)oni ¢ part 2005 is dipped in the resin
material nelting 15in cavity 2010. . The nmolten resin in cavity 2010 is
pressed by bot tdpRasains 2004 fwehascomposes. a fepdisg mepleangime2QR]i feedinggrasdlar e i s
applied to_t.h ten resjn in cavi 0. Further, a resin c act 2012
cor r espondiif 39 @P{Qnrgcessﬁ g@sﬁ%tlfre‘é?@?dt@%z%@é | c?‘gs#%tﬁ"ﬁélbdkii ﬁsséfgs#yt VA %ﬁ%.ln

El ectroni cripant 8995 i s sealed in resin conpact 2010. 20Al though not shown,
| ower nol d Section 2004 includes a prescribed nunber of suction hol es whose

~ both &nds conmiféediag enechaniisnc202 It incl@dekCa mnkling riechanism20D2, andstpedictivel y. The

vacuum tube i s an _exanpl| e of a,\r/rgqcuu paslr;zl.g Lower nol d section 2004 further
i ncl udes aMGHRHSHZHLHANG dMSEhsmis 'nghﬁ]am tteming granglay esip 28670y out war d

. through th\‘ﬂbﬁ#ﬁﬁi on hol es The vacuum punp is an exanple of an evacuation
e

25mechani sm evacuation mechani smforcibly discharges air to an external
space from the WpRGE héchadvh 2022 iblistrbedt ab14 barpsidigtoak elsagewus, a

recess 2014 of a recessed film 2015 is adsorbed to cavity 2010.
Consequent ¢ayjty 2etbemsa aOldirelegsd fige?Glddas showngnFigsy2P®125. Antroductioni me,

granyl ar resin 20 js flattened in.r S 14. . ( t o Feedj ng Mechani sm
Aopalle s BOERTTCDR reesiitn 8 SaLarorE OG0 B AR RS OTET BT Er anul ar
resin 2007 26054 v{,qr{nn outsi enmbly,
as shown i%ft%uglg#?g%n to ng}é?frlggg | r’lgéj?r%dc alnf%g%@gozki[%% %%ch%hésﬁﬁtﬁeo 1 ng Y
mechani sm g@adar r@sin 2007 BEuibiakion vibrates granular resin 2007 in recess 2014 by vibrating

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

corresponding to cavity 2010, as shown in Fig. 25.
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mechani sm 2023 and a nmechani sm (not shown) flattening granular resin 2007 by
vi brati on. Mol di ng mechani sm 2022 nol ds recess 2014 corresponding to

t he shape of cavity 2010 on a nold release film 2013, as shown in Figs 23 to
25. Introduction 10 nechani sm 2023 neasures granul ar resin 2007 and
thereafter feeds prescribed anount of granular resin 2007 to recess 2014, as
shown in Fig. 26. The nmechanismflattening granular resin 2007 by vibration
vi brates granul ar resin 2007 in recess 2014 by vibrating a die 2024, as
shown in Fig. 27. Thus, granular resin 2007 is flattened in recess 2014.
Prescri bed anmount of granular resin 2007 in recess 2014 enters a state
havi ng a uni form 15t hi ckness. (As to Ml di ng Mechani sm Mol di ng
mechani sm 2022 A©a4¥eribeddass eekbebdel MmO b5 ?éﬂ\kbﬂggiaﬂﬁlﬁﬁ&sﬁ@bm eOhsegondi ng to
t he shape of cavity 2010 on nold release film 2013. As shown in Figs. 23 to
25, nol di ngtoneachindd ¥ 202hisitims] gdewlatiiesinZ294 hana eristant shwpd i tedkattenddi | m 20

2013 is set and_a pupnch 2025 no|lding noJd rel ease film 2013 by pressing. D e
2024 i s settd®n geﬁé%g&o“fe’?@gﬂﬁﬁ’&gcoﬁggﬁtérd“gﬁ? 9@rPIPtIon; by eﬁ’é‘?@“%b‘f/ WPYEE a recess
2026 for [ i : ' ' surface
2027. I ol ah e R e RaRe iy gkt er P B Pl 2000 1 2013
into 5ecess 202Altksighmovshown, kicgion Béles comeuaicatiegy whieexterial shateegase fil m
" 2013 is set on 25mplding surface 2027 as shown in Fig. 23. Thus, recess 2014
Z grl g espondi ey thg)sm%e@@%rzegm §0%6 ang réolémésurfgcer mﬂéhrotggh ﬂiﬂtﬂnqrexomeol fr iI'm

, as sho n & g. ..ln o wor ds r.ess ing o rel ease
il m 2010 18 b MeBinegectadod obs At vanheS buthertist iy Tateaiery 2010,
as shown i gy Ebﬁh-th@?pace in recess '2@261@73&1réx19§9al|s§£c%rthrghgﬁ 8RS@ehidd hag0Molded with

granul ar resin 2007 is inserted into cavity 2010. "At this time, granul ar
resi n 2007release fincAStiafurmedh aperacessed flrh LAt § bavag rstast 201 Rearesspo@idgitoext ends
and contracts due to adsarption by evacuation in cavity 2010, and hence the

sanelfs detheshapepfsecesni(2p dugdo thefungiion of flais eYASREIORMICAIRIER). 2010. 5SAl t hough
not shown, SUCtQQﬂ:gg%&ﬁw?8ﬂﬂﬁghﬁﬁ%ing wi th external space extend fromthe
gs 5 and. o 3

surface of rece I'ng surface 2027 through the inner portion of

di e 2024. Ml di pgedifRGhéethhsish 202PinblageSintrodadioa imdharide Ders seadiangi bl y
di scharging air fromthe space in recess 2026 to an external space through
the sucti ograhdheresinRE0Y ankleeding pres¢rinedaurduntof gramuar resin 300 btoeresesd 2014.m 2015

havi ng recess 2014 cogéesgogdin 0.10535 shage of recess 2026. du %o t he
¢ ROy 1 iy

function ofs StAvRIRELL. SChANISI ave a measuring mechanism (no
15 shown) measuring granular resin 2007 fed to recess 2014 of die 2024 along with
recessed film 2015,

(As to Mechanism Flattening Granular Resin by Vibration)
Although not shown, apparatus 2001 comprises a mechanism horizontally or
vertically vibrating the base of feeding mechanism 2021.  As shown in Fig. 27, this
20 mechanism vibrates the base. Thus, die 2024 vibrates. Consequently, granular resin
2007 vibrates to be flattened in recess 2014 of recessed film 2015. Consequently,
prescribed amount of granular resin 2007 having a uniform thickness is formed in recess
2014,
As shown in Fig. 28, granular resin 2007 may be so pressed by a presser/flattener
25 2028 that granular resin 2007 in recess 2014 is formed in the uniform thickness. A
"squeegee" may be employed as a tool flattening granular resin 2007.
(As to Inloader)
Apparatus 2001 comprises inloader 2002 feeding granular resin 2007 to the
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(As to Introduction Mechani sm Feedi ng mechani sm 2021 i ncl udes

I ntroducti on mechani sm 2023 neasuring granular resin 2007 and feedi ng
prescri bed anount of granular resin 2007 to recess 2014, as shown in Fig.
26. Feedi ng nmechani sm 2021 may have a measuring nmechani sm (not 15shown)
measuring granular resin 2007 fed to recess 2014 of die 2024 along with
recessed film 2015. (As to Mechanism Flattening G anular Resin by Vibration)
Al t hough not shown, apparatus 2001 conprises a nmechani sm horizontally or
vertically vibrating the base of feeding nechani sm 2021. As shown in Fig.
27, this 20nmechani smvibrates the base. Thus, die 2024 vibrates.
Consequently, granular resin 2007 vibrates to be flattened in recess 2014 of

v ng.a URPPaRER: caRBEE 2007 KinelRi iR Bede B Hind mOf AR milrfS8 0 200 ]
Fig. 28, ohaosif U8sdder 200 intadeshehodlq 205 SSERE fn 8f PNAIAE AR at t ener 252028

that granular résin 2007 in recess 2014 is formed in the uniformthickness.
A " squeegemtchasiym iroteshpwo)fod adsworking mold feleass filmi 2Q) 3gparlawear surfas¢ A032067. ( As

to Inl oader ratus 2001 conprjses inl oader .2002 feedi ng granul ar resin
2007 to_thlégdfr%\ﬁ? BsammnLigm o &sﬁe?%reo@wsﬁ?éﬁ%ﬁ@dg coikataper f eedi ng
t he resin %?é%(fglz &f%ohgﬁoﬁa\&%%wiﬂ gqg%r 2002 includes a body 203 1 in the

formof a ate and a rechani sm (ot shown) for adsorbing nold rel ease
film2013 to a TkwyaechanithdsiCaddOBhgGholdel¥aséditrh 2023 irth@eR a siictfon Gole? 9.

Therefore, recessed film 2015 is adsorbed to | ower
extending from lower surface 2032 of body 2031 to pass through the inner portion
thereof, a vacuum pump forcibly discharging air through the suction hole and a vacuum
tube or the like making the suction hole and the vacuum pump communicate with each
10 other, although not shown. These are evacuation mechanisms. The evacuation
mechanmsms forcibly discharge air from a space around lower surface 2032 of body 2031
to another space through the suction hole and the vacuum tube.  Thus, recessed film
2015 is adsorbed to lower surface 2032 of body 2031.
Although not shown, body 2031 includes a mechanism flattening granular resin
15 2007 by vibrating body 2031. Therefore, this mechanism can vibrate granular resin
2007 in recess 2014 by vibrating body 2031.  According to this, granular resin 2007 in
recess 2014 is flattened. Consequently, granular resin 2007 having the uniform
thickness is formed in recess 2007.  If the thickness of granular resin 2007 becomes
nonuniform when recessed film 2015 on which granular resin 2007 is placed is
20 transported by inloader 2002, the aforementioned mechanism may so vibrate mold
release film 2013 that granular resin 2007 is flattened.
(As to Method of Feeding Resin Material)
First, the step in which molding mechanism 2022 provided on the base of feeding
mechanism 2021 forms recessed film 2015 is described, as shown in Figs. 23 to 25.
25 As shown in Fig. 23, mold release film 2013 is set on die 2024. Then, punch
2025 presses mold release film 2013, as shown in Fig. 24.  Thus, mold release film

2013 1s held by recess 2026 of die 2024 and punch 2025 corresponding to recess 2026.

Consequently, recess 2014 1s formed on mold release film 2013, as shown in Fig. 25.
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5surface 2032 of body 2031, as shown in Fig. 30. The mechani sm f or
adsorbing nold release film 2013 includes a suction hole extending from

| ower surface 2032 of body 2031 to pass through the inner portion thereof, a
vacuum punp forcibly discharging air through the suction hole and a vacuum
tube or the |Iike making the suction hole and the vacuum punp conmuni cate
with each 100t her, although not shown. These are evacuati on nechani sns. The
evacuati on mechani sns forcibly discharge air froma space around | ower
surface 2032 of body 2031 to another space through the suction hole and the
vacuum tube Thus, recessed film 2015 is adsorbed to | ower surface 2032 of
body 2031. Although not shown, body 2031 includes a nechanismflattening
granul ar resin Ihgaeofite afebtatiahiimghich dire R81E moldet witbmeldidgrnscirmsiani sm can

vi brate granul ar resin_2007 in recess 2014 be/ vi brating body 2031. According
to this, gt¥asahoveln Fegoboe 2onthedimdnabemoldsd pplyvyithdie 202 n Jauthent | v,

granul ar rgsj J i.for I IS rgﬁﬁ i 0.,ecess 2007.

I f the thi %ﬁ%sggé?%;o%r gh%ﬁnaé%ﬁgg%afprW%g%?a pbr?uf];cl’ﬁf' or f Celljéll recessed
film 2015 gischabdigdaifframith@bpate i recedd0026 fo Ml agRehal §paddtiranaPOfiicaen by

i nl oader 2002, the aforenentioned nechanismmay so vibrate nold release film

- 2013 bhat bplasxending mgheinpeporiien 6f die 2682 th th¢ statet whdve mobdireddasdBlad2M§ Resin
Mat erial) . i.ch nol di ng mechani sm 2022 provi ded on

First, the p.i.n
t he base OFSF%HWHG‘WHHQ%@%}%QT%?W recessed film 2015 is described, as
. shown in Figs. t : i i , i 013 is
set on die 2024’?13%3%1%%8%%%?3%%%@&%% gggsgdéﬂjr%?% grrgﬂm(la%gés‘?r#l i m B%dlljfgésgs shown
in Fig. 2420TBhusshomml ifl FigeR6asThdn, thw méchaniss fbeflattdpingrthe ganuladReinof di e 2024
and punch 2025 correspondi&? to recess 2026. Consequentl| recess 2014 is
forned on BigVifed onappasatup LAY

whrates ske 56 \9h faedingi raechamsm 2321, die 2024 and
10 recessed film 2015, as shown in Fig. 27.  Thus, vibration is applied to granular resin
2007 in recess 2014. Consequently, granular resin 2007 is flattened in recess 2014,
Therefore, granular resin 2007 has the uniform thickness in recess 2014. Recessed film
2015 including recess 2014 fed with granular resin 2007 having the uniform thickness
may hereinafter be also referred to as.a flattened resin receiving film 2016.
15 (As to Transportation of Resin Material)
The step in which inloader 2002 feeds flattened resin receiving film 2016 to the
mold assembly is now described, as shown in Figs. 29 to 32.
As shown in Fig. 29, inloader 2002 is moved downward. Thus, recessed film
2015 in close contact with die 2024 is adsorbed to lower surface 2032 of body 2031 of
20 inloader 2002. Then, inloader 2002 moves upward in the state where recessed film
2015 is fixed to lower surface 2032 of inloader 2002, as shown in Fig. 30. Then,
inloader 2002 to which flattened resin receiving film 2016 is fixed is transported to
cavity 2010, as shown in Fig. 31. At this time, inloader 2002 to which flattened resin
receiving film 2016 is adsorbed is inserted into the space between upper mold section
25 2003 and lower mold section 2004. Thus, inloader 2002 is positioned above cavity
2010 of lower mold section 2004,
Then, recess 2014 of recessed film 2015 is fitted into cavity 2010, as shown in
Fig. 32. Then, inloader 2002 terminates the adsorption of recessed fiim 2015.
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In place of the operation in which the filmis nolded with noldi ng nmechani sm
2022 as shown in Fig. 23 to 25, the filmmy be nolded only with die 2024.
Further, recess 2014 corresponding to the shape of recess 2026 may be forned
by forcibly discharging air fromthe space in recess 2026 to the external
space through a suction 5hole extending in the inner portion of die 2024 in
the state where nold release film 2013 is set on nolding surface 2027 of die
2024. Then, introduction nechani sm 2023 introduces granul ar resin 2007
into recess 2014, as shown in Fig. 26. Then, the nechanismfor flattening
the granular resin provided on apparatus 2001 vibrates the base of feeding
mechani sm 2021, die 2024 and 10recessed film 2015, as shown in Fig. 27.

Thus, vi br'Bidreafier mlcadpl 2098 ravesnpwardaas shesinrin FQ) 331 n Theg; elesst@0AH .
Consequently, .granular resin 2007 is flattened in recess 2014, Therefore,
granul ar reYPAReRYHY KAL0 akkthe moldingsurface Rhloser molq secign 200 withrecesseded il m
2015 incl 'qgﬂggggﬁﬁ 014 fed with granular resin 2007 having the uniform

t hi ckness nay erelné¥ er be also referred to as a flattened resin receiving

film2016. 15(Astte CongressionMsldiap) of Resin Material) The step in
whi ch_inl oader 2002 feeds flattened resin receiving film 2016 to the nold
_assenbly i s nowllessen inyeuch electepminpart 2005 meunterbon gubgtzate 2006 1s As shown i n

Fig. 29, inloader 2002 is. d.d d. Th . d £il,m.2015 i I
coni act i A osTBaI0s L SRR B EDT bl 29 AL 8 SR Serb et B 2031 of

. 20i nl oader Nagli nd;%g 1 ; :
recessed frieﬁ%ﬁgﬁgsa?'i Xe tg %F Ireg&/e%ozgfr{ aé’zm%‘&'% lg?’ a\?lﬁ?loozgg%@%%@gﬁas shown
in Fig. 30recsbn]4.i riltmachfier @2 niold ssbiich2003drddeoeedr meRi sacticerc2004idrg fil m 2016

is fixed is transsagrted to cavity 2010, as shown in Fig. 31. At this tineg,
i nl oader 2@0sed: @ shpwa in Figad4.enBrisy degtrpnicepast 294gmewnted omsupsirate2988ived i s

oo B AR P BRSO BB D, SRR RS oL
nol d sect i @for@BFer nd1€Bectiof 2063 2lhbfeadler b6kSHH S8MadeirhémteP 2011 6f fhietch@sl i nt o
cavity 2010, as shown in Fig. 32. Then, inloader 2002 term nates the
adsor pt i onpre$ses theasddted résin im @0ity52010.  Thus, the prescribed-pressure is applied to the
molten resin in cavity 2010.  After a time necessary for hardening the molten resin
elapses, upper mold section 2003 and lower mold section 2004 are opened. Thus,
15 electronic part 2005 mounted on substrate 2006 is sealed in resin compact 2012
corresponding to the shape of cavity 2010.
(As to Function/Effect)
According to the method of compression molding for an electronic part
according to this Example, granular resin 2007 is fed to cavity 2010 in the state placed
20 on mold release film 2013. Therefore, granular resin 2007 does not remain on the
mechanism feeding the resin material to the cavity. Consequently, reliability in the
amount of granular resin 2007 fed to cavity 2010 is high.
Further, granular resin 2007 having the uniform thickness can be fed to cavity
2010. Therefore, granular resin 2007 can be uniformly heated/molten in cavity 2010.
25 Consequently, the resin material in cavity 2010 is prevented from formation of a part
separated from another part. Therefore, the quality and reliability of resin compact

2012 improve.

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

-43 -



Thereafter inloader 2002 noves upward, as shown in Fig. 33. Thus, the step
of covering cavity 2010 and the nolding surface of |ower nold section 2004
wWith recessed film 2015 term nates. (As to Conpression Ml ding) 5The step in
whi ch el ectronic part 2005 nounted on substrate 2006 is conpression-nol ded
with the resin material in cavity 2010 is now described with reference to
Fig. 34. Ganular resin 2007 nelts by heating in cavity 2010 covered with
recess 2014. Thereafter upper nold section 2003 and | ower nold section 2004
are closed, as shown in Fig. 34. Thus, electronic part 2005 nounted on
substrate 2006 is 10di pped in the nelting resin material in cavity 2010 in
the state where substrate 2006 is set on upper nold section 2003. Thereafter
bot t om suEkangie aishddsr 2202 3o afovedraoldarichye fimed 8 pntwidchplahelar fegigi2007 n cavity
2010. Thus, the prescribed pressure is applied to the nolten resin in cavity
2010. Af t &rplaged torpaviiy 205Q e the positen abivieGavitie2 i) thatrgramdarfesin 20¥%iS, upper
nol d secti 200 | qwer .ol d section 2004 are opened.. Thus, 15electronic
part 2005 arean B0 BETE © 4EanHBY of P oL BT AL et

cor r esponghfdedRdibd HEDARe, GRYifb%, 20Hring A5 ahRuERGhi2007 Bf fikafk Accor di ng
to the nmethod of conpression nolding for an electronic part according to

t hi s 5Exanpawesed ghhemgiaaular esin20000d1ides Witld cavity @AV D isynd? @dised ndisdreilslyabe pl aced
20 on nold release film 20q‘1{3. Therefore, granular resin 2007 does.not remain

|
on the me ¥SRtoRd dneiePd $ePPiES BRIHERY Ersinat O/ dniorfaviensd 1y Thymderimnt | y,
liability.,.in Qr ' . f ' 010 is high.
Lol B0 Bk SRR AR MOl Bl B 1058 RoBA0 RS ORI BHUO10 12 P10
cavity 20%&bstrafeer €bafequedlyans tiRinifesf forad P hattamis Aecesddirf, ahdrodulead 6d/ nol t en

. in cavity 2010. 25 Consequently, the resin material in cavity 2010 is

pr event ed theryaed bbproduéts resulting fioay foreigp aatar adhdrimgrto alreosubstratp s preventedr ef or e,
Lhe el i and eliablli Ly, o Lestn SATmact, 2012 Lrer pve, A1, L rit hod o
Further, no mechanism such as a shutter may be provided on a conventional
mechanism for feeding granular resin 2007, whereby occurrence of such an
inconvenience that the shutter does not operate due to adhesion of the granular resin is
prevented. Therefore, the productivity of the products can be improved.
15 In addition, granular resin 2007 in cavity 2010 has the uniform thickness.
Therefore, heat conducts from the lower surface up to the upper surface of granular
resin 2007 at a uniform speed. Thus, communication holes are present between the
granules constituting granular resin 2007, whereby air and moisture contained in
granular resin 2007 are discharged outward through the communication holes.
20 Therefore, formation of voids in a fat compact is prevented.
Example 5
A method of compression molding for an electronic part according to Example 5
and an apparatus employed therefor are now described with reference to Figs. 35 and 36.
A mold assembly of a compression molding apparatus for an electronic part
25 shown in Figs. 35 and 36 and the mold assembly according to Example 4 shown in Fig,
33 etc. are basically identical in structure to each other. Therefore, signs identical to
each other are assigned to these identical structures, and description thereof 1s 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
granul ar resin 2007 is fed to cavity 2010. According to the nethod of
conpression nolding for an electronic part according to this Exanple,
therefore, scattering of granular resin 2007 or the |i ke 5caused when
granul ar resin 2007 collides with cavity 2010 is not caused, dissimlarly to
t he conventional nethod dropping granular resin 2007 into cavity 2010. Thus,
foreign matter is prevented fromrenaining on the |ower nold section or the
surface of the substrate. Consequently, no cleaning of foreign matter is
necessary, and reduction of the yield of products resulting fromforeign

mat er adher i ng Asshowa inkitgst35aand 36sapapnasatue 04 Li@mpeses alower probdisestipvi ty of

i 12 tituti t of t t i 3 . Furt her,
St TR, AR RO IR LRl PR BRSSO
for feedi nggraniatciRthboRBRGAShERNe ORI I R166s0h0 BHAM: Abdpponveni ence

that the shutter es not operate e to adhesion o e granular resin is
prevent ed fiihn@0e$ orfetedtinte dqaviod2@ito. v Reyess 201 4h&s fpd adth@iranuianedie2007r oved. 151 n
addi tion, @rrlqanul ar. resin 2007 in cavity 2010 has the uniformthickness.

 Ther & or e, Cramder regn 07 is flaptengd; prd haseinilognthigknesp . thecessed el lxisr f ace of
| .esi.n. 200 t i f Thus, i cati hol
granul ar éﬁ%@%lﬁ%éﬂ@%@&%ﬁ amr{f&at%gfgqi‘n us, conmunication holes are

present b constl I'mg granul ar resin 2007, whereby air

- and noi sture cqfbaddred4? thelidesbady ZRsi HivA@AihAugh HofkCIas gad agidt war d t hrough
t he comrmuni cation holes. 20Therefore, fornmation of voids in a fat conpact is

pr event ed.mdxtznp045 &apable of clasimg throdglohole 29P3 esd prewentigdesiy froor scatterigect r oni ¢
part according tqQ Exanple 5 an_a tus enpl ogyed therefor are now
descri bed A PR™RdR gﬁé&Wéﬂgﬁe@BPZ&@ﬁ%ﬁtegl%F o‘é%lgg‘ﬁﬁﬁﬁ%f a

co SSi i I : i ,9s. 35 and
36 1t oY Yo deRRAE. 203 2P oFflcR IR Mol B ARG 0T 20
basi cal | y [bwerdutfaed 2047 ttpaticthtugh ke iaaepaRtitiest boipenad alougt asishowent i cal

to each other are assigned to these identical structures, and description

t her eof i SA fsttened pesin eedeiving film 206 (re¢rsopd film 301§ is isloshepra®:t vath capitvr at us
section.2004.has a

e G M A R A TS
surface nPdg‘gai@}rzgl@ll. A recess 2014 of a recessed
15 Inloader 2042 including lid member 2045 according to this Example is desirably
employed when the bottom surface of cavity 2010 is considerably large in order to
collectively compression-mold a plurality of electronic parts in single cavity 2010.
When inloader 2042 adsorbs flattened resin receiving film 2016, an interval S is
present between lower surface 2047 of lid member 2045 and the upper surface of
20 flattened granular resin 2007, as shown in Fig. 36. In other words, lower surface 2047
of lid member 2045 and the upper surface of granular resin 2007 are not in contact with
each other. Therefore, granular resin 2007 is prevented from adhering to lower surface
2047 of lid member 2045.
According to the apparatus of Example 4, granular resin 2007 in recess 2014
25 may scatter and adhere to lower surface 2032 of body 2031 when inloader 2002 adsorbs
flattened resin receiving film 2016.  According to the apparatus of Example 5, however,

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

2045 due to the presence of aforementioned interval S. Lower surface 2047 of lid
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film2015 is fitted into cavity 2010. Recess 2014 is fed with granular resin
2007. 5Ganul ar resin 2007 is flattened, and has a uniformthickness
Recessed film 2015 is inserted into cavity 2010 by an inl oader 2042.

I nl oader 2042 includes a body 2044 having a through-hole 2043 and a |lid
menber 2045 capabl e of closing through-hole 2043 and preventing resin from
scattering. As shown in Figs. 35 and 36, |lid nenber 2045 is fitted into

t hrough-hol e 2043. 10Simlarly to Exanple 4, body 2044 of inloader 2042 has
a suction hole extending froma |ower surface 2047 to pass through the inner
portion of body 2044, although not shown. A flattened resin receiving film
2016 (recessed film 2015) is in close contact with cavity 2010, since air in

cavity 201Qef k o 159 i | [ jot vity
2010, 151 nl o S A e T e GRS aeh PR B BB o e i s

desirabl y mfdaopict.when t he bottom surface of cavity 2010 is considerably
large in order to collectively conpression-npld a plurality of electronic

parts in singl eAs/ihepthens giepamilariodhaterattamed by dheormparatppaccaidins esi n

recei ving §j 2 . nt.ar v i r bet n r rf. 2047 of
ecel v 0 Bk e bR UGL pBuR GRS HE FUE H RPhEE 20% o
as shgwn i gecbiding t%ﬁthisImaﬁbta%dw@@aqu&vaxﬁoplwfta@r@fo?.ofl? of lid menber 2045
~and the upper surface of granular resin 2007 are not in contact with each

ot her. Ther ef or Bxamplaful ar resin 2007 is prevented from adhering to | ower
surface 2047 of |id menber 45. Accorgdin o the apparatus of EXx le 4,

" granul ar resin 2007P§ISIPR NS FPPRraH agéltﬁfttr%mcﬁ and;a geghqdpce surf ace

2032 of bo i : r-hs: £l r esi ki ng film

2016, Ao R SR AR vilpREACRANDTids P RTSE AR RRERLI "D Soo7

{'s prevent efitht lb@M?ﬁ@d’i@d molirfigoapparatls foniid ele@rotAparo§howmntin FegEb8y agd3$ due to
a

the presence of orenentioned interval S. Lower surface 2047 of |id

10 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.

As shown in Figs. 37 and 38, an apparatus 2051 according to this Example
comprises a lower mold section 2004 and an inloader 2052. Lower mold section 2004

15 has a cavity 2010. The bottom surface of cavity 2010 is constituted of a bottom
surface member 2011. Inloader 2052 transports a recessed film 2015 fed with granular
resin 2007 in a recess 2014,  Inloader 2052 includes a body 2054, a pressing/flattening
mechanism 2055 and a film fixture 2057. Body 2054 has a through-hole 2053.
Pressing/flattening mechanism 2055 flattens granular resin 2007 in recess 2014 by

20 pressing. Film fixture 2057 fixes recessed film 2015 fed with granular resin 2007 in
recess 2014 to a lower surface 2056 of body 2054,

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

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

release layer 2070 having excellent releasability with respect to resin such as Teflon
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menber 2045 corresponds to |l ower surface 2032 of body 2031 of inloader 2002
shown i n Exanpl e 4. As to the others, effects simlar to those
attained by the apparatus according to Exanple 4 can be attained by the

met hod of conpression nolding for an electronic part 5according to this
Exanpl e and the apparatus enpl oyed therefor. Exanple 6 A conpression
nol di ng apparatus for an electronic part and a nmethod according to Exanple 6
are now described with reference to Figs. 37 and 38. A nold assenbly of the
conpressi on nol di ng apparatus for an electronic part shown in Figs. 37 and
38 10and 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 ot 1ggis@fR t?aﬁangxrk?%; &a&rﬁée RétRBel Giith 2618 Hﬁ& "éé%ﬁ)ugﬁf‘ﬁhdjél%% i ption

t hereof is not repeated. shown i n Figs. an appar at us
2051 accor domagt tvathtlhwsr Exfanq)ﬁ%éc@frmdy 2054 af Intoader 2ﬁ5I2dn a@oliedstat2004 and an

i nl oader 2052. Lower, nol d secti on, 200 15has a c%lty 2010. The bottom
surface of cavi MC"ZéTS 10 NEORPIEFIQP &P emg&p%%% releleslranicPdFer 2011,

I nl oader 2 . L QQH! reS| n 2007
inar ecesggcé&ﬁg{blstﬂ?ggﬁgﬁe@gggé?%ﬂ? %,éﬁeé&ésﬁgya?%ﬁ‘lﬁs@gﬁ%r es ng/ flattening
nmechagi sm 26mpresiéh MoldingBpparstudfer 208dctrdBsiyar2ibedrdiast o akiphi/g bard € 2053.

- Pressing/flatteni ng mechani sm 2055 flattens granul ar resin 2007 in recess
2014 by 20pttased. ng. F| I m fixture 2057 fixes recessed film 2015 fed with

ranul ar resin 20 cess .2014 to a | oner rface 2056 of . body 2054.
I%r essing/flatt eﬁ‘?g‘lj PW‘?@&S“‘?WWB erazoégé‘éas}’l %‘?g}?r?ﬁsﬂ"i‘%ﬁlﬁrﬁﬁ%}renber
2058 verti6gid i , 4 flaf gqrsxg}f%fy}eggbsoﬁﬁ t@ﬁ%@ﬁhn@ﬂ%ﬁ&éﬁzoﬁ?@ﬁ 59 such

as a spring provi et we o4 and pressin atteni ng er 2058.
A pressing raHSSEdlﬁBn 25m‘. af gmulagr‘efsnlnaaom@efsgmmﬁmpe 2058 ididaaet 2062 gr anul ar

res! n102007 trlarrllspro(rat(s: ?fciss%g %ﬁn 25 15 or when inloader 2052 feeds granular resin 2007 into
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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pressi ng. Consequently, the thickness of granular resin 2007 is uniform zed.
The pressing surface of pressing/flattening nenber 2058 nay be provided with
a resin release layer 2070 having excellent releasability with respect to
resin such as Teflon (registered trademark), for exanple. Recessed film
2015 may be brought into close contact with | ower surface 2056 of body 2054
of inloader 2052 in a pulled state. According to the conpression nol ding
apparatus for an electronic part according to the aforenmenti oned Exanpl e,
effects simlar to those attained by the 5conpression nol di ng apparatus for
an electronic part according to Exanple 4 can be attai ned. In this
Exanpl e, pressing/flattening nenber 2058 may so press granular resin 2007 in
recess 20ldiehdeaiimPUAB UbREs IESEIBseidtact SvithlcatityeT®d, WIRAsdqObRRI 8 reck8H 2
transports recessed film2015. If granular resin 2007 gets out of shape when
i'nl oader ze(qgwalem)touc@nssa@m eprresp@iingd ofthe shape vécaity Ré0 is moldedien medb2 f eeds

gr anul ar es %70 nto cavity 2010 in this Exanple, pressing/flattening
menber 205r§ ﬁs&ﬁi@ 6 ess granul ar resin 2007 in recess 2014 that granul ar

resin 2007 is fdatben es@éﬂ'ﬁ%l@mé A&)paratus for ElectrOni€ ®ARY €SSi on _nol di ng
apparatus for an elect onic part and a nethod according 15to Exanple 7 are
. how descri bed wAtbmprbsoemobiiigappagtus BElt(h)eréiﬁaﬁer also referigd to Sithplyasdl show a

mechanl smfor f eedi ng a resin material, Figs. 42 to 44 show an inl oader, and
Fi gs. anppetus R8O lffer 2B SISHEBIS PaT aﬁmrémsgo HppBrample COYPIISAS aB[UPBET oni ¢
: BZH A Mo} 388 RT0Y3 Shd b GG W §8513 08P idhing: ARBE SLUS ifl Rlas 245 GlSCt roni c

34,  Apparatus 2061 further comprises a cutting mechanism (not shown) cutting mold
release film 2013 having a planar shape of a prescribed size from a mold release film in a
10 rolled state.

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

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

(As to Mold Assembly)

Lower mold section 2004 of this Example includes cavity 2010, as shown in Figs.
45 and 46. Cavity 2010 has an opening 2009. The bottom surface of cavity 2010 is
constituted of a bottom surface member 2011.  Apparatus 2061 comprises an

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

(As to Feeding Mechanism)

25 Feeding mechanism 2062 of this Example includes a film receiving member 2064,
a base, a frame 2065, an introduction mechanism 2023 and a mechanism (not shown) for

 flattening granular resin 2007. Mold release film 2013 is placed on film receiving

member 2064.  Film receiving member 2064 is placed on the base. Frame 2065 is

- 48 -



m—— '

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 ot her
Therefore, signs identical to each other are assigned to these identical
structures, and description thereof is not repeated. The nethod according to
Example 7 is different fromthe aforenenti oned nethods of Exanples 4 to 6 in
a point that a recess 2014 is not fornmed on a nold 25rel ease film 2013
before granular resin 2007 is fed. More specifically, nold rel ease
film 2013 having a planar shape is sucked toward a cavity 2010 when granul ar
resin 2007 is fed to cavity 2010 in the nmethod of conpression nolding for an
el ectronic part according to this Exanple. Thus, nold release film 2013

comes 1Nt 0paLareh GOR AL HihBFRY! fnkofdfn @g@gﬁ@ggf&a@gé%@%ﬁqui val ent

to recess corresponding to the shape o on nold

rel ease fi kg¥in2f0D3 .and AgrodacesaRadatesntofrvind 20930 Al aficthirsisth @ér flatteaingoni ¢ Part)
S5A conpression nol di ng apparatus 2061 (hereinafter also referred to sinply
as "appar agouResin)20p3 vibsriessthebeseoni ¢ part according to this Exanple

i I i 003 I I ti 04, siml
o Those shown Firmees tse Iiiatotoa 8 "TheoUGtadty ol 8 wifkeroas s -
cuttimg m%%ﬂla?f@s%%blsh"PHIé?éfoFé,“tIIrbu A8 3066 LEFSPohdd ﬂ&‘tﬁ@%g@%i’bi\gt[ya pl anar
- shape of a“prescribed size froma nofd release fifmin a 10rolled state.

Appar at us 2080 fThrolghrhal©2@i6 indades ahepgengpeningiaad iadowébasaing?2 082 showsi de t he

nol d assenbly, as shown in Figs. 39 to 43. Feediﬁr%g mechani sm (base) 2062
" flattens gitehigl 40 thedawar ompoms i thigugh-helecfse is¢le zoﬁemalﬂtrékaserﬁlmo%méi ng

| i 00 t d | i . 20 t 2 th
dorpr i ses an 1 nobaey 1 BaRNE: 4 B R mech Aer RRBER689 9001 L 08 o
fel ease filappiRQIBrdtnktd gratlilaflrcamSRON ity thrbvigh-hdle MOSELYGiBRRIAL Yie base of Lover

nol d section 2004 of thi's Exanple includes cavity 2010, as shown in Figs. 45
and 40. Cavéedingietbartiss 2062, Gipe nécalying00ember296honold relsaseffdme2008 andframy 2010

Sooonetl (Yhes ol 2 botion sul ace JpURer 204 Apeaalys, 208k comprlscs an
space I n cayl,tyechanism flattening granular resin 2007 in through-hole 2066 by pressing the
same. The thickness of granular resin 2007 is uniformized by these flattening
mechanisms.  Granular resin 2007 remains on mold release film 2013 in the flattened
15 state after frame 2065 is removed.

(As to Inloader)

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

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

25 the lower surface of plate 2067, i.e., peripheral portion 2070 is brought into contact
with mold release film 2013 on which flattened granular resin 2007 is placed, as shown

in Figs. 42 and 43. Thus, granular resin 2007 is accommodated in resin

accommodation space 2068 of plate 2067. In other words, granular resin 2007 is
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A :
2010 outward in order to cover cavity 2010 with nold release film 2013,
al t hough not shown. The evacuati on nechani smcan bring nold release film
2013 into close contact with cavity 2010 due to a sucking function thereof
(As to Feeding Mechani sm 25Feedi ng nechani sm 2062 of this Exanpl e includes
a filmreceiving nenber 2064, a base, a frane 2065, an introduction
mechani sm 2023 and a nechani sm (not shown) for flattening granular resin
2007. Mol d release film 2013 is placed on filmreceiving nmenber 2064. Film
receiving nmenber 2064 is placed on the base. Frame 2065 is placed on nold
rel ease film 2013. Introduction nechani sm 2023 neasures granul ar resin 2007
and introduces the sane into frane 2065. The nmechanism for flattening

granul ar reﬁéagsﬁagawyth%&a ?e‘?eafs@ﬁlnpﬁ@%- afd FIAR 20865 TR efrd QUM LHelee 2066.

Through-hol e 2066 is a space fed wt 5 granular resin 2007. Therefore,
t hr ough- hotlet 26@6lac casme2)0d sckstetsowhéneplateddé 7 ahd grmitlay re21ADO7 Bhe ough- hol e 2066
i ncl udes an upper ,openi n%Hand | ower opening. As shown in Fig. 40, the

| oner openiiABSPoFted K eAVIR 25T e Blaf s HUIAS rrsRored i theftatese fil m 2013.
Simlarly - rechani [ I . resin 2007
applies vi %?%W%%gaﬁasﬁlrﬁ?cg?mﬁgﬁn ‘%%E}é ?gagft ﬁ%ﬁ%ﬂ- g’le% tg%éﬁ%y vi brating
the bgse omaifddigadi ng nmechani sm 2062, fil mreceiving nenber 2064, nold
"release film 2013 and frame 2065. Consequently, granular resin 2007 is
flattened. The MAlthouginnetghewe nenpheralmortibe 207 (s phavidedwvith asucsion hgledomnul ar
~resin 2007 in t.hrough-hol e..20 by pressin he sane. The. t hi ckness of
granul ar rég?%b‘ﬁg)w%r"sepqﬁﬁ ﬁl&ﬁqqéed%s?ﬁ@é‘g‘oﬁ? AP ANPNE & anul ar
resin 2007 i Qaét _ e ' A tate after
frame 2065*@@%@%@@8? ( q”{hgé'l ﬁ?}gea{f!g{rl?}n%% 1&%%@%&%?}% oé\}ggucégéri bed,
appar at us 2i¥haréant @hd ithegvacourh hite iExmesneple ofipracaam path. oalirrefaRbmholdedi ng
granul ar resin 2007 into cavity 2010 simlarly to the a &)arat uses .according
to BX&npl eéelmSP@lmzob%lsgﬁw}ﬁed%mge.rah@orﬂen 2570 @frnleia&@g thoeueh syetiotles a
20body and.a.plate 2067 fixed to t.he r.surface of the d resin
acconnndatPgﬂggﬁﬁggnfﬁgg‘agﬁgﬁfgség%zéor é¥ﬁ8%83ﬁ6m$$r?%ﬁegﬁ%%gﬂé; cavity
2010 1s pr %b&?&e,%ﬁlﬁxeh%%é z@ﬂfédc%u&ftinggﬁéxﬁlaﬂ)&?n 200788 &Eﬁ’srpgrtec‘l Rﬁcdvﬂy\er

portion of plate 2067 is constituted of
2010 by inloader 2063.

When mold release film 2013 is adsorbed to plate 2067, air in resin

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

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

20 After evacuation terminates, therefore, the on-off valve 1s closed, and the vacuum tube is
detached from the on-off valve. When evacuation is executed, on the other hand, the
on-off valve is opened. Thus, inloader 2063 can transport filmed plate 71 to cavity
2010 while holding the same by adsorption through the function of the vacuum pump.

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

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

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

of lower mold section 2004 as to close opening 2009 in a state where mold release film
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openi ng 2069 of resin accomobdati on space 2068 and a peri pheral portion 2070
encl osi ng openi ng 2069. When inl oader 2063 hol ding plate 2067 noves
downward, 25the | 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 acconmopdated in resin accommodati on space 2068 of plate 2067.
In other words, granular resin 2007 is encapsul ated with nold release film
2013 and plate 2067. Therefore, it is inpossible that granular resin 2007
scatters when plate 2067 and granul ar resin 2007 are transported to cavity
2010. Granular resin 2007 is transported in the state acconmopdated in resin
acconmodat200h istpit the2Breevh eO pdiyng 2080ne platé D@ opening 2008 ot kit d010
Al t hough not shown, peripheral portion 2070 is provided with a suction hole
for adsor @Pﬁ@%r%ﬁaﬁ@ﬁ@g@kﬁﬁ pegiionzd impebstantiellyodemisrkplenssmuni cates with a
vacuum punp through a vacuum tube. The um. LS. an anpl e of an
evacuati on mec l}ﬁ:ﬂl% fhetea il "?‘?8 SRATE LAV é@ﬂ’j ?E%HQN%SMP@”%{?%}S VAR pat h.
Ther ef or e, THIB! HoliQEIRARTHA 2013 MotEliR choitPEIOr b%n&é@@@ﬂy, RIMd AlleaROfifm ON 2070
of plate 2067 through suction by the vacuum punp. Thus, opening 2069 is
~ closed wi t2013nid atisorblee &s thefsiitface2d t3vitF2Y16f Gr enrreapdrid toebe gHapt ef 2Oty

encapsul ating granular resin 2007_is transported tqQ cavit 20§1§§) by i nl oader
2063 Vher?OAB1 dAT Byvume EremAr 2620 indewh pregmpdation @Paﬁeé%fﬂ I$up#p resin

 Sacconmodal 0GR 068,061 DS SAHALGRY L URG BT obgh g guct i on

hol e conmmuni cati n res’n acco at'ion spac p 67.

Accor di ng drgnulldtirssin ROG7 iReiaraAinifern eicleiek s fed Baseavity R01@0d2rédwihat e 2067 is
ssi st ed. The vacuumtube communicating with the suction hole of plate

2071 i s prodideleasaifih 28h3.on- of f val ve. The on-off valve is detachably
provj ded on the vac t ub 20After, evacuation term nates, therefore, the
on-omj val ve is(AéIt%%“g?ﬁﬁcqrﬂ@eﬁ@Mﬁrd? rk% CHQPJ&E@HQ fromthe on-off
val ve. Wen ev i I 0 on-qaff valve is
PR LRyt o Ry

opened. Thus, an transpor ate cavity 2010
whi | e hol dixagnplétie nsandesdiibed dsPBitsa! mold releaeulin 2008 if priepired msGhowit Figcuum
PHIP: 39. Then, mold release film 2013 is placed on the upper surface of film receiving
member 2064 placed on feeding mechanism 2062. Thereafter frame 2065 is set on
15 mold release film 2013. Then, introduction mechanism 2023 measures granular resin
2007, and introduces granular resin 2007 into through-hole 2066 of frame 2065, as
shown in Fig. 40. At this time, granular resin 2007 is formed in a convex shape, for
example. Then, a mechanism (not shown) for flattening vibration flattens granular
resin 2007 in through-hole 2066 of frame 2065 by vibration, as shown in Fig, 41.
20 Consequently, granular resin 2007 having the uniform thickness is formed.
Then, frame 2065 is removed from the position on mold release film 2013.
Granular resin 2007 remains on mold release film 2013 in the state having the uniform
thickness. Then, inloader 2063 holding plate 2067 is moved downward, as shown in
Figs. 42 and 43. Thus, opening 2069 of plate 2067 is positioned in a plane
25 substantially identical to mold release film 20 13, Further, peripheral portion 2070 of
plate 2067 and mold release film 2013 come into contact with each other.

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

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

-51-



4

" Then, mol d rel ease fi

As shown in Fig. 45, filnmed plate 2071 is brought into contact wth | ower
nol d 25secti on 2004 by inl oader 2063. Thus, the space in cavity 2010 and
resin accommodati on space 2068 are closed with |ower nold section 2004 and
plate 2071. At this tinme, plate 2071 hol ding granular resin 2007 is so

pl aced on the nolding surface of | ower nold section 2004 as to cl ose opening
2009 in a state where nold release film 2013 is held therebetween. Opening
2069 of plate 2067, opening 2009 of cavity 2010 and nold rel ease film 2013
are positioned in substantially identical planes. In this state, air
in the space in cavity 2010 is discharged outward by evacuation. Thus, nold
rel ease film 2013 noves in cavity 2010. Consequently, nold release film

52013 is a%%p’%ﬂ\%t Q&z%gg gﬁteoi ggavity 2010, to correspond to the shape

of cavity s t1ne, ran ar resin 2007 in resin acconmnodation

space 2068 fal |'Ehdrlpa1i@dﬁsbﬁar§éli beafdfr bctie §face Betiwiekn 2d1dreda08imy2d13 nol d
rel ease film 2013. Consequently, granular resin 2007 having a uniform

t hi ckness 4nd pesipheralportiama07) trough thewsaeten hale bf pasiperabpertion 2070 of Pate3. 10( As
to Met hod Co Mol d t Par t t hod of
cgrrpr esgi O%J &l g’?’h%aﬁgglga’ﬂog ré@?%oﬁ?’ﬁdgﬁi g‘ﬁ%’&p&g&? iphgral WP?‘%%Q%I eor sonow

descrg bed, Tiisr Sibie 2891 flolrd lefrr{esnﬂi@d-?gls'f wepared, as shown in Fig. 39.
| aced on the upper surface of film

recei vi ng menbeThedOintbapérdOed nﬂﬂ/ei epwlandg Mhad) diedpldf6207 1 Thsereddtiago franme

2065 is set on 15nold release film 2013. Then, introduction nechani sm 2023

neasur es gﬁhaﬁpﬁcabetr@gn theaposr maldcpestinn andlewsr Peldrigrtan 2004iin thegtate held o

t hrough- hol e. fra 20 shown in Fig. 40. At this tinme, granular
resin 200(7)b| E%Fg?’r%@élraﬁ ?‘3’6!’%&55 ‘?Zﬁa for exanple. Then, a nechani sm (not
shown) for flatteni Meha¥edI0BE inRRel H@Jvﬁ@ﬂﬁi f%rﬁ'ﬂlve' 1§’anfo%5db6v89917t i2016,kough- hol e
2066 of frame 2065 by vibration, as shown in 41 0C0nsequent|y

granli0 ar rdwwm i20E74having, plate Zﬁ)ﬁlﬂlordmng gnamhdaterssrmZ@O"( oomegiinto contact Then,
frame 2065 ié renov from rel ease film 3 Granular

resin 2007VHBIRIEHE SeﬁBP%IZ Qﬁeé‘gglég‘% %"1%%@1‘50! ‘gt thisetirag, a&P&mﬁ&ﬁg‘%Oﬁ he uni form
shown | n a2 20 GeRgbos M REDOI P p T RO SRR, Do 1 1
a pI ane ZSmmhmgnl@lnhya] phaed i cal to nold release film 2013. Further,
peri pheral portion 2070 of
Then, air in cavity 2010 is discharged outward by the evacuation mechanism.
15 Thus, mold release film 2013 is adsorbed to the surface of cavity 2010 correspondingly
to the shape of cavity 2010, as shown in Fig. 46. Consequently, mold release film
2013 having a recess corresponding to recesses 2014 of recessed films 2015 shown in
the aforementioned Examples 4 to 6 is formed.
At this time, granular resin 2007 falls from resin accommodation space 2068 of
20 plate 2067 up to the bottom surface of cavity 2010 in a state where the shape thereof is
maintained on mold release film 2013. In other words, granular resin 2007 falls while
maintaining the state having the uniform thickness. That is, the flatness of granular
resin 2007 is maintained before and after the fall. When the flatness of granular resin
2007 is lost in cavity 2010, the mechanism for flattening the granular resin by vibration
25 may so vibrate inloader 2063 that granular resin 2007 1s flattened in cavity 2010.
Then, the evacuation for adsorbing mold release film 2013 to plate 2067 1is

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

outward from the space between the upper mold section and lower mold section 2004,
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pl ate 2067 and nold release film 2013 cone into contact with each other.
Consequently, granular resin 2007 is encapsulated with nold release film
2013 and plate 2067. At this tinme, granular resin 2007 nmai ntains the
flattened state in resin accommodati on space 2068 of plate 2067. Then,
air is discharged outward fromthe space between nold release film2013 and
peri pheral portion 2070 through the suction hol e of peripheral portion 2070
of plate 2067. Consequently, nold release film2013 is adsorbed to

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

f or med. Then, inloader 2063 noves upward. Thus, filned plate 2071 is
inserted into the space between the upper nold section and | ower nold

section 2004 i mHehelodeAm8ldREG004N REAET, stlRAy (A ExSHRMN4 kd6Fl Thud4. Then,
i nl oader 2063 noves downward fromthe position above cavity 2010, as 10

shown i n FrgpulatFesiTRY, repdiedsehe@0am b ehttegn girfaceloficavitg 20ih0.20TMs beates i nt o
contact with | ower | d section 2004, to close cavity 2010. At this tine,
openi ng 26@9‘%%})@5@6 ,Surg’ﬁ@HPﬁ%ﬁ'?déﬂi’ebw"g”é%P?&raﬁwibreélﬁ(go%laﬂar el ease
film 2013 A No] i i i i air in
cavity 201®qf§g£g€é§ghapgeg{1&ng%s?d\?\g?%%Ibt eéég@ﬁ@ﬁgets?)gﬁa%gﬁgﬁz}ng%?? hus, nold

rel eage fidoor20TBeselcathnogsdanttion ab Bematnicagen Biles aviileyef2@141r @ r espondi ngl y
" to the shape of cavity 2010, as shown in Fig. 46. Consequently, nold rel ease

film 2013 meisturgcantaieadas granoler esspoldi7 rege dischargedgwewardohmpugh theecessed fil ms
2015 shown in the .af orenmenti.gned Exanpl 4 to.6 is farnmed. At is tinme,

granular rOSHIHTREON ROIET o YonEEaTs AL GO GURARBR TS IR SO 2902 20p! at 6

2067 up t E-tn?cﬁ'ﬂ infaGe ffjocavity 2010 in a state where the shape

~thereof i gcokg’?%s?igi ne %d;l rm?@ rel ease film2013. In other words, granular

- resin 2007 fal |'Fhenhihk @pperimsldisedtiog ahd éovedraneid heotion@00h ereurosedr mAt thickness

That is, the flatness of granular resin 2007 is maintained before and after
the &I . tmesubshate3096isaes oppubsrataseh portiogi2R09 gbthejuppergaeldisactionyi ty 2010,

1S, TS A bR S oA B GRRR FhRER M AR 000
material. Then, bottom surface member 2011 applies pressure to the molten resin in
cavity 2010. When a time necessary for hardening thereafter elapses, electronic part
2005 mounted on substrate 2006 is sealed in resin compact 2012 corresponding to the

15 shape of cavity 2010.

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

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

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

powdery resin material having a prescribed particle size distribution or a powdered resin
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Then, the evacuation for adsorbing nold release film 2013 to plate 2067 is
st opped. Thereafter inloader 2063 noves upward, and thereafter horizontally
noves outward fromthe space between the upper nold section and | ower nold
section 2004. Then, lower nold section 2004 is heated, simlarly to
Examples 4 to 6. Thus, granular resin 2007 receives heat fromthe bottom
surface of cavity 2010. This heat conducts fromthe | ower surface up to the
upper surface of granular resin 2007 at a uniform speed. C earances are
present between granules of flattened granular resin 52007. These cl earances
function as comuni cation holes. Therefore, air and noisture contained in
granul ar resin 2007 are discharged outward through the comruni cati on hol es.
Voi ds ar ematesrdbmbyebe émployedeinpiace tigréof. r &seach Examplet a 2lidiEnecionsid &simi on- nol ded
in cavity 2010, Then, the upper nold section and | ower nold section 2004 are
cl osed. Amateriaorian; 4paEy-baseR sesitmateniggnay ke eraploynd, &utsxemplee deachor ti on 2008
of the upper | d_section., Therefore, electronic part.2005.munted on

substr at e%f% % asrealflﬁlbaé%f’%] Ha‘fl% r?%EPﬁeH%,Y’ [aégﬁlgnﬁgqngflilagfqg s?ﬂ’étﬁ?}nSB%F?cé’m surface
merber 2031, BRRAt&ERI BERSRHE S phosghbRsEBH: hbfer28hd)a Aforefehi Mat%gﬂi%aﬁ’lgke” a tine
necessary for hardening thereafter elapses, electronic part 2005 ‘nounted on
subs®r at eepld§ed. s Ineatteaforementened FExampds; 1iq@iad Isic bauefisg onahi atosphetdne 15shape
of cavity 2010 According to the conpression nol ding apparatus for an

el ect roni EO%F%mP&F?d“fteﬁég FERPRBRCTIECRI BTSHT g2y eRBObPatAs O itz e,
effects simlar to those of the conpression nol di ng apparatuses for

el ectronicparts and the nethods according to the aforenentioned Exanpl es
can be attained. 20In this Exanple, granular resin 2007 may be flattened by

pressing, in place of flattening granular resin 2007 by applying vibration
(to granular resin 2007 in resin accombdati on space 2068 of plate 2067 or in

pl ace of flattening granular resin 2007 by applying vibration to granul ar
resin 2007 in cavity 2010 covered with nold release film2013. 25Wiile the
thernosetting resin material is enployed in each Exanple, a thernoplastic
resin material may be enployed in place thereof Wiile the granular resin
material is enployed in each Exanple, 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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mat eri al may be enpl oyed in place thereof In each Exanple, a
silicone-based resin material or an epoxy-based resin material may be
enpl oyed, for exanple. In each Exanple, a resin material having
transparency, a resin material having sem transparency, or a fat

mat eri al containing a phosphorescent naterial and a fl uorescent
material may be 5enpl oyed. In each af QLe®i® i oned Exanple, liquid
resin liquefied in an atnosphere of roomtenperature and atnospheric
pressure nay be enployed in place of the granular resin. CLAI M5

1. A nethod of c r i ' f W t NS Ng
the steps of: prggrﬁﬁgb(gg{%&myb%nﬁ élgg%fgﬁﬁfgé‘g%ﬁ%gﬁ’ﬁam pi(E':rlzi;tlgilﬂt:?‘éy
(2010); pregensiafg a nold release film (2013); formng a recess

(2014) corresponding.to the shape of i avity on sajid nold rel ease
FEPm i ner oducs deBine lovenrend Selpa R fns Lo T2, and
setting said m|ﬁ-eﬁﬁlr%6@ﬁofd&[@a§@ﬂlﬁrﬂ@0§@.j;d resin material in said
recess on said l'ower nold section so that said recess is inserted
into said cavi t yforming a repess {3 4pgemesgonding emibe ckarieon saidicavifgon eaid meld
el ectronic Igfé%eﬁ%?ordi ng to claim1, wherein said resin material is
flattened after Sai’d i ntroducing step, before the step of setting
said nol d rel easigtrbilhdih®n resi Mlaletide200Dl idtosail re@ids;tadm nat es.

3. The nethod of conpressio | ding for an_electronic part according
to claimi, \AherS@FtwgsS&lddeEQie[ﬁr’g%FaTlf‘]é} fayfing saiq regiyrapieraldn said reqess ot ey
of setting I g j :Sal ~section

t er m nat es.lé%pmm4gcffﬁ%§@n§§h;6%& f(;ch 9%5%?){? %gésdlq \gﬁ’rsﬁo@‘iﬁﬁg for an

el ectronic part according to claim2 or 3, wherein flattening of said

resin material i,s inplepented by vibration of sajd resin material .
5. The met hod of2.cORRETOHGR CHBPHFIE: Figlia o5 aB ElseBARE PRYAECHLB % ng
to claim2 Qgin3), WeEiRIsRidirbah hefdrY 1s0atRALaie? $hill MBS RICIA! stdpS before the
i mpl ement ed by f&;}e_sm ng of said resin material. ~ 6. A net hod of
conpr essi orsterpdideigefseid moldgeleaseritni en grad tower orpdd beskiny tarinenaseseps of :

3. The method of compression molding for an electronic part according to
claim 1, wherein said resin material is flattened after the step of setting said mold

release film on said lower mold section terminates.

4. The method of compression molding for an electronic part according to
claim 2 or 3, wherein flattening of said resin material is implemented by vibration of

said resin material.

5. The method of compression molding for an electronic part according to
claim 2 or 3, wherein flattening of said resin material is implemented by pressing of

said resin material.

6. A method of compression molding for an electronic part, comprising the
steps of:
preparing a lower mold section (2004) having a cavity (2010);

preparing a plate (2067) having a resin accommodation space (2068);
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preparing a | ower nold section (2004) having a cavity (2010);
preparing a plate (2067) having a resin acconmodati on space (2068); -
55 - preparing a nold release film (2013); placing a frame (2065) on
said nold release film introducing a resin naterial (2007) onto
said nold release filmin said frane; leaving said resin material on
sai d nol d rel easpreparing hmobiieckats flgn £4i1d);f ranme from sai d nol d rel ease

film coverjing said resin materi on said nold release film
with said plate ]_%lsmgguﬁgmgéﬁ @%@sanﬁaﬁg?adirﬁ(éﬁe?ﬂ%_serted_ into said
resin accommodat in@0dSRAE & resin materi@N@BPHWNAS §1@ DB #1268 filin R Frne;
with said plate and said nold rel ease filmby adsorbing said nold

rel ease filmto lsayiag prideesin material on spid poid jeirgss lm bp daiaehing daid diathe
nol d rel eagﬁoxysgﬂrﬁ&ﬁq‘%ﬁeﬁlh{)g said resin material toward said
an r

cavity; rnging sard mold release filminto cl ose contact

with said cavitycoasting s pésiigmareridl sresdidimiohd Ridagd filni ithsaiddhlite s that
accommodati on, space of said plate into the space in said cavity.
7. The met HEH GFNJBHPAA IS ITSHFISoINEN S9¢f Feoin agpOIBIMEEtWHPACS ar t accor di ng

to claim6, furt Epsufdii IS si%%ﬁé&h‘f&itﬂfsairdl;ﬁit%n%ﬂ& 8d %lcgrerl%ﬁée Rim by

material in said frane on sai rel ease f
met hod of calsbamssachmoll wiaage filn teesaidepletet r oni ¢ part according to

claim1l or 6, wherein said.resin mteri IS powdery resin having a
bt escribed par 1 CHSPar3E st fud Fihmord relcasd G GheboiEite ) e
conpr essi onyimR}isli tBFaddai vy e&id ONni ¢ part according to claim1 or 6,

wherein said resin material s granular resin. _10. The nethod
of conpressi on nwingingsadidmolhreldase filng hite cloae eondast ovitd syl cayity lhad diopping

6, wherein gsajid resin. rigly | 0“9,5{ L esin, , 11, Th ,
et hod of  CRRbFERaTB gl ng it BEEFLERIOT R of seid plate o P Bypee i
claim1l or fids@yein said resin material is a liquid resin material.

7. The method of compression molding for an electronic part according to
claim 6, further comprising the step of flattening said resin material in said frame on

said mold release film.
8. The method of compression molding for an electronic part according to
claim 1 or 6, wherein said resin material is powdery resin having a prescribed particle

size distribution.

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

claim 1 or 6, wherein said resin material is granular resin.

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

claim 1 or 6, wherein said resin material is powdered resin.

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

claim 1 or 6, wherein said resin material is a liquid resin material.
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12. A conpression nol ding apparatus for an, el ectronic part,
conprising: a |lower nold section (2004) having a cavity (2010); a
nold release film (2013) for covering said cavity; a nmechani sm
(2024, 2025) form ng a recess (2014) corresponding to the shape of
said cavity on said nold release film a mechani sm (2023) introducing
a resin materi al 12.20@Pmpressiongalding apparatus fmdn electronicgparteednaprising:

(2002, 2016, 205;%?&&%ﬁ%@)?&rﬁioﬂgzddlig%l darcg\;iﬁbaég% i, mhaving said

recess toward sald cav € Co ron nol di ng

apparatus for anaglottelcané filrpar(13peG@bUriG daltl @variyym 12, further
conprising a nmechani sm (2001, 2002, 2016, 2028, 2052) flattening said
resin material ihmeahanisne g, 202p) forminpaincessd PO eairasnegding saihershape

for an el ecgfsgm%gg?%glzsagqlqn@%a{e ‘14 | ower nold section (2004)

having a cavity rel easé film (2013) for covering the
surface of sai d amechanisna(F02apmtipd06HY a pdsacmdtennl @A0T) inol @id etesasmd

ont 0 sai d mol d rETRARETR (AUPn U o0 Hepsttethng €8 i ciee flm baying ke

encapsul at i Rgess dbward@gidap@y.eri al in association with said nold
rel ease filmby adsorbing said nold release film a mechani sm
(2063) transporting said plate encapsulating said resin materi al

toward sai d cavi ' jati i t ' d S il
an ovacuat i on mechalt A IooRn BPi ek SR e ARG dee Pl REE,
cl ose cont aghimM 2, Huslkdrdofipyising.a mechanismX200 1 R60Z, @UD6 EHIB 0Z0 IIY Flgitdigng
apparatus for_an electronic part according to claim 14, further
conpri si ng WihEeHARMISHI(1D6YY rec263) fl attening said resin materi al
introduced into said frame on said nold release film 16. The
conpressi on nol ding apparatus for an electronic part according to
claim13 or 15, WheA ebmptdssiompoiiding appdratas ferrnripcanid pagscomprisieri al
's a mechani sm - a5 lzo-wer mold section (2004) having a cavity (2010);
amold release film (2013) for covering the surface of said cavity;
a frame (2065) placed on said mold release film;
a mechanism (2023) introducing a resin material (2007) onto said mold release
film in said frame;
a plate (2067) encapsulating said resin material in association with said mold
release film by adsorbing said mold release film;
a mechanism (2063) transporting said plate encapsulating said resin material
toward said cavity in association with said mold release film; and
an evacuation mechanism (2004) bringing said mold release film into close

contact with said cavity.

15. The compression molding apparatus for an electronic part according to
claim 14, further comprising a mechanism (2062, 2063) flattening said resin material

introduced into said frame on said mold release film.

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

claim 13 or 15, wherein the mechanism flattening said resin material is a mechanism
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(2001, 2002, 2016, 2052, 2062, 2063) applying vibration to said resin
mat eri al . 17. The conpression nol di ng apparatus for an

el ectronic part according to claim 13 'or 15, wherein the nmechani sm
flattening said resin material is a mechanism (2028, 2058) pressing

said resin material .
(2001, 2002, 2016, 2052, 2062, 2063) applying vibration to said resin material.

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

claim 13 or 15, wherein the mechanism flattening said resin material is a mechanism

(2028, 2058) pressing said resin material.
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