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1 METHOD OF RESIN MOLDI NG AND RESIN MOLDING MACHI NE

g ane
present invention relates to a nethod of resin nolding and a fé§ﬂﬁ¥ﬁbﬁbing
machi ne for the nethod. The applicant of the present invention has

i nvented nol ding machines, in which parting faces of nolding dies are
covered with release filmwhile nolding (see Japanese Patent Koka

- Gazettes No. 8-142105, No. 8-142109 and . 9-57785). In the conventional
resi n nol ding machines, the parting faces, which include cavities, of the
nol ding dies are covered with the release film then resin nolding is

executed in the qaviHdPor REsHR! MOLHNG: IAFaEs N MOLDIRE! MaGRTNDe
out—stickinmgto the notdimg ores. —Further; ot ded

solidified wth : products
can be easily ejected fromthe nolding dies, so no ejector pins are
required and structures of the nolding dies can be sinpler. Many types of
resin, e.g., tablhe presiengt invegtioh relatdse tanpl opstodnof heesiomvent i onal
nol di ng machi nes. Fig, 31 js.a front, view of _a conventional resin

mol ding MR HEd iaRdaRi Jﬁ%ﬁB ?@i M3 N ke fherpgthad- s a plan  view
thereof. In the Si | di.hg | ne art "Al .S press .section for

cl anpi ng and rmlrfcﬂ nﬁ‘%\koﬁl?gg?’eges, %.%?e,saﬁrg:a&nvfelngﬂrgg,Eﬁfﬂ‘\mf%%tr%d,: a part

"B' is a woidy dieRAnBEna ek, 0fn Wi cMEL P AUV BECRSSARNS &b art

"C' is a tabl ethf?ggedi ng sectliqon, CI;PI{]\ABWI’]I clkll’@raem r? tagl etg ar% 412%9 azll'e;[;art

"D' is a |loadrg saahi eelease W I whid eVad dingC €8eandapdifese Batertabl et s

are arranged and set into a nolding die; a part "E' is an unloading

section, i rKol#iclGansities NBrodbel42i% Nokee®-342100r andt¥e. itGH48H)di dan and

di sused resin of the products are
the conventional resin molding machines, the parting faces,
which include cavities, of the molding dies are covered with
the release film, then resin molding is executed in the
cavities. By using the release film, resin can be solidified
without sticking to the molding dies. Further, molded products
can be easily ejected from the molding dies, so no ejector
pins are regqguired and structures of the molding dies can be
simpler. Many types of resin, e.g., tablet, pellet, liquid,
can be employed in the conventional molding machines.

Fig. 31 is a front view of a conventional resin molding

machine, in-which no release film is used; Fig. 32 is a plan
view thereof. In the resin molding machine, a part "A" is a
press section for clamping and molding work pieces, e.g., lead
frames, with resin; a part "B" is a work feeding section, in
which the work pieces are fed; a part "C" is a tablet feeding
section, in which resin tablets are fed; a part "D" is a
loading section, in which the work pieces and the resin
tablets are arranged and set into a molding die; a part "E" is
an unloading section, in which molded products are taken out

from the molding dies and disused resin of the products are

removed; and a part "F" is an accommodating section for



renoved; and a part "F' is an accommodating section for

accommodati ng the nol ded products. As descri bed above, the resin
nol di ng machi ne using the release filmhas sone advantages. For exanpl e,
the nol ded products can be easily ejected fromthe nolding die, and the
structures of the nolding dies can be sinpler. The structure of the resin
nol di ng machine using the release filmis2quite different fromthat of the
resi.n nmol di ng machine using no release film To execute the method of
resin nolding with the release film the old nolding machi nes nust be

fully replaced, so, the equipne ost st be quite higher. However,
quality of t?ﬁ??ﬁﬂ?ﬂﬁ?ﬁﬂgogéﬁt@?Taﬁ CEF%é%?qﬁﬁ ded by the resin nol ding

hi ne shown in fi d_32. i S0t .l St f
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di sadvant agess] edRSif Il 23R sSmaPAd¥AntiRyddr A QahbeesUtha@Cfoded he
nol ded product; thickness of the nolded products are not fixed; and it is

difficult topraiuttishicancbepeaditysejected fironFithe mdldihg diepranditdee (a
| ead frame of transistors) 200 having heat sinks 202 are nolded wth
resin. The vrugdivwes iof &henpebding rf%te;ﬁ mprdibes sanplesk dBae byt rudtung t he
resin in cavjties 206 via gates 2Q4. Dam,bl ocks 208 fill _spaces between
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dam bl ocks 208
release film, the old molding machines must be fully replaced,
so the equipment cost must be quite higher.

However, quality of the molded products, which are molded
by the resin molding machine shown in Figs. 31 and 32, is not
fully satisfied. In the case of molding lead frames with
resin, the resin molding machine has following disadvantages:
resin flash is apt to be formed on the surface of the molded
product; thickness of the molded products are not fixed; and
it is difficult to mold thinner products.

In Figs. 33-35, a work piece (a lead frame of transistors) .
200 having heat sinks 202 are molded with resin. The work piece
is clamped by molding dies and molded by filling the resin in
cavities 206 via gates 204. Dam blocks 208 fill spaces between
adjacent leads so as not to leak the resin. The height of the
dam blocks 208 is slightly lower than the thickness of the work
piece 200 so as not to damage the opposite parting face of the
molding die when the molding diesclamp the work piece 200.
Thus, thin resin flash is formed between the dam blocks 208
and the opposite parting face.

The resin flash 210 is formed between the dam block

208 and the work piece 200 and on outer faces of the heat



and the opposite parting face. The resin flash 210 is formed between
the dam bl ock 208 and the work piece 200 and on odhigphegt cegReplaced heat
REPLACEMENT SHEET 1 Ei ﬁ ‘E Hi The resin
flash 210 is also forned in the peripheral of resin ng pots
to the cavities 206, e.g., the gates 204,_and in the peripheral of culls
212 because securely clanmping the work pi%ce 200 has priority over
preventing the resin flash, so the resin flash 210 is apt to be forned

bet ween the nol di ng di es. In Fig. 36, a work piece (a plastic circuit
board of BGR)n2Q0209. ™hdegedid FFIRH 210The he8bNrélmsh 2l QHes formed in
the vicinity of nolded parts 214. The thickness of the plastic <circuit
boards i s npkerfipkedal sof atésim gaitihs conhaeictihgapdss i daeicliesnedewi t h
fixed clanmping force and the resin flash is forned on surfaces of the

nmol ded prodee8s., the gates hdl4wlandd ipr tiecpsripheraheof agildsi 242h, the step

of renoving ,the resin flash st .be required after a mplding, step. And,
the resin fPSSRUPE §%%?¥€f%d£¥ﬁmamp &ggeHPF neL1gFR20G hasmirdegifyoduct s

Kk ' | €. th d [ bl es.
Furthor i £ SRS PEet IR istne s 8aRa Shr FRE A0 F13arcanpl 88
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obj ect of the present invention is to provide a nmethod of resin nolding
and a nol di ng naChi Feg . V86 cla aioeke ppabke (af p isyiantdin@uie! Gedrar egdusts) from
formng resin flash on their surfaces. To achi eve the object, the

met hod of t @0 piegeptdédwirth aesdonpTheesesie Klasghs 2400 is formedcibreri ng
over a whole parting face of ong of the nolding = dies (20a), which

i ncl udes not®stvicinity ofomoddeds pryts 214. The |Hhskagss ®ér kheiptastigth

the releasec{£é63tk%%£ggé is not fixed, so all plastic circuit boards

cannot be claimed with fixed clamping force and the resin flash
is formed on surfaces of the molded products.

If the molded products have the resin flash, the step of
removing the resin flash must be required after a molding
step. And, the resin flash is scattered in all directions when
the molded products are taken out from the molding die; the
scattered resin causes troubles. Further, if the resin flash
is formed on a surfaces of an electric terminal, the molded

product cannot be electrically connected.

An object of the present invention is to provide a method
of resin molding and a molding machine, which are capable of
preventing molded products from forming resin flash on their
surfaces. .

To achieve the object, the method of the present
invention comprises the steps of:.

covering over a parting face,
of at least one of molding dies with release film;

clamping a work piece, with the release film, by the
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nmol di ng di es; and filling the nelted resin in the nolding section

of t he nol di ng di e, wherein the release filmis tightly pressed
on a surface of a part of the work piece, which is exposed after nolding,
in the clanping step. By pressing the release filmon the surface of

the part of the work piece, the release filmprevents the nelted resin
frominvading into a gap between the releaée filmand the work piece, so
that no resin flash is forned on the surface of the work piece. In
the nethod, the part of the work piece, which is exposed after nolding,
may be | ocat ed n th nD|qu9 section of the nolding die when the nol ding
dies clanp t Mo Ldd g In the nethod, the part of the work piece,

whi ch d f | i
ich is exposed a t@% g.?‘lé‘gvﬂgen ﬁ){:é&e gﬁt H {?Hé%gfaﬁ%t )29

section of the noldin |es cl'anp plece

In the netho@hetﬁelagggi@geeectlon may be forned in the partlng face of one
of the nol ding dies, erein a parting face of the other nolding die is a
flat face on which twbereth ddse relleasiesfiién. is tighthe prddwed omnaescapi ng
section, in which the release filmcan be accommopdated, may be fornmed in
the parting fH&€age ofnr PﬁﬂQMQQJt@ﬁeW°%kePéB9edth#¢hu%Sm¢&ﬂ°S@ﬁea@ﬁﬁk pi ece

S prevented en thfnma% Q%ggle pr sses the release filmon the surface
of the mork ghg- PHEEh8GSPt he part of the work piece, which

d af |
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from invading into a gap between the release film and the
work piece, so that no resin flash is formed on the surface of
the work piece.

In the method, the part of the work piece, which is
exposed after molding, may be located in the molding section
of the molding die when the molding dies clamp the work piece.

In the method, the part of the work piece, which is
exposed after molding, may be located outside of the molding
section of the molding die when the molding dies clamp the
work piece.

In the method, the molding section may be formed in the
parting face of one of the molding dies, wherein a parting
face of the other molding die is a flat face on which the
release film is fed.

In the method, an escaping section, in which the release
film can be accommodated, may be formed in the parting face of
the molding die, whereby deformation of the work piece is
prevented when the molding die presses the release film on
the surface of the work piece.

In the method, the part of the work piece, which is

exposed after molding, may be an electric terminal.



In the nethod, the part of the work piece, which is exposed after
nol ding, nay be an optical transparent part. Amgsmkh%m@gﬁmgiggéding

machi ne of the present invention conprises: mlﬂl”@[ﬂg Hon
i

i ncluding a couple of nolding dies for clanping and pi ece
to be nolded, and a couple of platens to which the no

respectively attached; a | oadi ng section for setting the work
piece and a resin material into the nolding die of the press section;

an unl oadi ng section for conveying a nol ded product fromthe press

section; an_acco ti sectio or accommpdati ng .t he, nol ded
product, in whichIHiE@%éﬂgggggintﬁgspﬁé n"Ee{:lliﬁe"&‘?lgk piece, w lthlll’nsfeeding
mechani sm bej Vj of e...p Lthe Sl m feedi ng mechani sm
f eedi ng reIegggogégﬁéﬁgﬂ%égggﬁg9érmégmﬁgl%aég i?ﬁ)%%ﬁﬁ§9npa§§é of the
mol di ng dies (20ajn ﬂﬁé‘ﬂbﬂﬂﬂd,ugﬁﬁ_PQreoéf 8¢ work piecd] ¥hicRugking
mechani smfor fixing the release filmon the parting face of the nol ding
die by air sexpooed after mbBldingl,emag bélamisptiathlotiranspareatt pagtface of
the nolding die by the filmfeeding nechanism and the nol ding section
therein is covere%h@ﬁtﬂhQInssﬁ@I@aéginglma0E§nernf the aeseht! imveheiowr k

pi ece can be nolded without sticking the resin on the nolding section.

In the resi n”CPRH$G machi ne, the | oading section may be | ocated on one
side of the press sectjon,. the unloadiﬂ&dsecti

) on . nqg.be
located on the ot her® &S REFESPD Tigluding a c"[q?&_.ef Plfnf“f)égai’%g_h%%tﬁ?ﬁ sm
may feed the.ygl drid WJ1Ainghg 9&{—]1@6%1' RN oG ledr, EHdaa|+6\?%]he

e ‘unl oa n the

connecting the l'oading section”and tl I ng section.
resi n nol di ngf neledtierss tichahfichntheedld Il e il ¥he respectively

attached;

a loading section for setting the work piece and a
resin material into the molding die of the press section;

an unloading section for conveying a molded product
from the press section;

an accommodating section for accommodating the molded
product, in which disused resin has been removed;

a film feeding mechanism being provided to one of the
platens, the film feeding mechanism feeding release film to
cover over a parting face,
of at least one of the molding dies; and

an air sucking mechanism for fixing the release film
on the parting face of the molding die by air suction.

The release film is fed onto the parting face of the
molding die by the film feeding mechanism, and the molding
section therein is covered with the release film. By the
release film, the work piece can be molded without sticking
the resin on the molding section.

In the resin molding machine, the loading section may be

located on one side of the press section, the unloading section

THIS SHEET HAS BEEN
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may conpri se: a feeding roller on which long new release film
has been wounded, the feeding roller being provided on one side of the
nol di ng di es; a collecting roller for w nding used rel ease
film which has passed over the parting face of the nolding die, the
collecting roller being provided on the other side of the nolding dies;

and a driving section for rottating the feeding roller and
the collecting roller according to nolding action of the resin nolding
machi ne. In the resin nmolding machine, width of the release film may

be desi dt er, over {he ole parting face of_the nol ding die.
I ﬁ tﬁzl ?ggi n ﬁﬁgggﬁgl?éet?ﬁ‘%é’,n % ﬂtgFrt%%g‘? e&é%rseé’lff'i ahd mayI bg e:qual to
that of the work piecg,e %qtnhfeedikmg hOEhA K] SRS é@d”%eb?eﬁggséoff‘l in

position correspondi ng to e wor k¥prece. he Tesin no ng machine

may further ceRBrasfedtoidn pgdrpeindibalag t&SPErineg oanic@ihdedht ol éd@ing
nol ding dies and capable of engaging with each other to correctly position
the nol di ng seekimhemad Hehaindioadidgesectiom. t he work piece, the |ock

bl ocks being arranged not tqg interfere with the release filmcovering the
mol di ng di e. n the resin molding machine, the film feeding|mpe¢hanismin

mol di ng machi ne, an escaping section, in which the release filmcan be
acconnndated,m%%yc?ﬂPE%ﬁ' din the parting face of the nolding die.

e, oL 0, T gl 0 10t g 1546 064
has been wounded, the feeding roller being provided on one
side of the molding dies;

a collecting roller for winding used release..
film, which has passed over the parting face of the molding
die, the collecting roller being provided on the other side
of the molding dies; and

a driving section for rotating the feeding
roller and the collecting roller according to molding action
of the resin molding machine.

In the resin molding machine, width of the release film
may be designed to cover over the whole parting face of the
molding die.

In the resin molding machine, width of the release film
may be equal to that of the work piece, and

the release film may be fed to a position
corresponding to the work piece.

The resin molding machine may further comprise lock
blocks being respectively provided to the molding dies and
capable of engaging with each other to correctly position the
molding dies when the molding dies clamp the work piece, the
lock blocks being arranged not to interfere with the release

film covering the molding die.



suction, may be fornmed in a peripheral of the nolding section of the
nol di ng di e. In the resin nolding machine, a drawi ng groove, into

whi ch a sl ackened part of the release filmis drawn by air suction, may be
formed in a peripheral of the-escaping section of the nolding die.

Enbodi ments of the present invention will now be described by way of
exanpl es and with reference to the acconfanying draw ngs, in which:

Fig. 1is a front view of a resin nolding nachine of a First Enbodi nent of
t he present invention; Fig. 2 is a side viewthereof; Fig. 3is

| | h | ack
D1 Be of a0l bt e et fuhd ARG Rt RtathaY §Qegw,9 £
explanatl on whidh ¥ndfl ANGAY PIA! G BY b loorRBRGRY fidySha! ofifed e | ock

bl ocks of the IS a sectional V|em10f t he nol di ng

di es; ﬂ“g pgrﬁlsngaﬂ@c@noyfl emeqﬁo];dlﬁqgmh(ﬁ Ng die on which release film
Is fed; Fig. 8 is a sectional view of nolding dies of a Second

Enbodi nent ; Iﬂﬁﬁhe Feisg namedding medchiray @ drawdngggtpevesofinktdhird
Enbodi nment ; Fi 10 is a partial sectional view, of the nD|dI.g di es

of the ThirdEalb@ kened part of the release film is drawn by ai

suction, may be formed in a peripheral of the molding section
of the molding die.

In the resin molding machine, é drawing groove, into
which a slackened part of the release film is drawn by air
suction, may be formed in a peripheral of the- escaping section

of the molding die.

Embodiments of the present invention will now be
described by way of examples and with refereﬁce to the
accompanying drawings, in which:

Fig. 1 is a front view of a resin molding machine of a
First Embodiment of the present invention;

Fig. 2 is a side view thereof;

Fig. 3 is a plan view thereof;

Fig. 4 is an explanation view showing lock blocks of a
molding die of the molding machine;

Fig. 5 is an explanation view of an engaging state and a
disengaging state of the lock blocks of the molding dies;

Fig. 6 is a sectional view of the molding dies;

Fig. 7 is a plan view of the molding die on which release
film is fed;

Fig. 8 is a sectional view of molding dies of a Second

Embodiment;

Fig. 9 is a sectional view of molding dies of a Third



Fig. 11 is a sectional view of nolding dies of a Fourth Enbodi nent ;

Fig. 12 is a sectional view of the nolding dies in which a sem conduct or
chip is fully encapsulated in resin; Fig. 13 is a sectional view of
the nolding dies for encapsulating a die-pad whose bottomface is exposed;
Fig. 14 is a sectional view of the nolding dies for encapsulating a device

whose outer termninals are bunps; Fig 15 is a sectional view of

nol ding dies of a Fifth Enbodinent; Fig. 16 is a sectional view of
nmol di ng dies of a Sixth Enbodi nment; Fig. 17 is a sectional view of
nmol di ng di es}a‘cl)tfé & Sevent h Enbodi rrent Fig. 18 is a sectional view of
t he nol di ng QAIMERGHi ch  rel ease fllnlare fed to both of the dies;

Fig. 19 is a sectjy %allow 18w, okagp#%l NG, | es (@)olf vqueme %Eﬁn%?) di rre 1és

Fig. 20 is a secti view o I ng

Fig. 21 is amlake iswoEmpaisent; CCD; Fig. 22 is a secti onal Vi ews
of nolding dies for encapsulating one side of a circuit board with resin;

Fig. 23 is a sectRignalllviiswaokecblchaly viiews off mel8anghdEsbodt nefourth
Fig. 24 is a sectional view of nolding dies of an El eventh
Enbodi nent ; Embodimenty 25 s a sectional view of nolded optical parts;

Fig. 26 is a Sec&ﬁgﬂal V&%“gogeggiéga é?éﬁ;o the mo&élng dies in which

a semiconductor chip is fully encapsulated in resin;

Fig. 13 is a sectional view of the molding dies for
encapsulating a die-pad whose bottom face is exposed;

Fig. 14 is a sectional view of the molding dies for
encapsulating a device whose outer terminals are bumps;

Fig. 15 is a sectional view of molding dies of a Fifth
Embodiment ;

Fig. 16 is a sectional view of molding dies of a Sixth
Embodiment;

Fig. 17 is a sectional view of molding dies of a Seventh
Embodiment; |

Fig. 18 is a sectional view of the molding dies in which
release film are fed to both of the dies;

Fig. 19 is a sectional view of molding dies of an Eighth
Embodiment:;

Fig. 20 is a sectional view of molding dies of a Nineth
Embodiment;

Fig. 21 is a plan view of parts of CCD;

Fig. 22 is a sectional views of molding dies for
encapsulating one side of a circuit board with resin;

Fig. 23 is a sectional view of molding dies of a Tenth
Embodiment;

Fig. 24 is a sectional view of molding dies of an



Enbodi nent ; Fig. 27 is a sectional view of a nolded product in which

optical fiber cables are held by a nol ded part; Fig. 28 is a
sectional view of nolding dies of a Thirteenth Enbodi nent; Fig. 29
is a partial sectional view of a pin section of Fig. 28; Fig. 30 is
a sectional view of nolding dies of a Fourteenth Enbodi nent; Fig. 31
is a front view of the conventional resingnolding nachine; Fig. 32
is a plan view of the conventional resin nolding nachine; Fig. 33 is

a sectional view of the conventional resin nolding machine for
encapsul ating a sen duct or  device having a heat sink; Fig. 34 is
a sectional éh%%?éﬂﬂiﬁﬁédéﬁWféﬁrional resin nolding machine for
encapsul ating a ) C tQr ' W t .sink; lg. 351is
an expl anation visfgL\rg 's(r?d})\(/j\n'li%ggt ggt{%ﬁgﬁa]f gg]iéanﬁaer{rs&ﬁ% gr ﬁpﬁjgc%% IEzi11retj'zés’urfaces

of the nol ded pr@qlgg.it;zs WA ahseb8i 84 Hak & dMaRKENEE88abe 1L Sik i Ng

machi ne; and 36 is an explanation view shdowing the thin resin
flash form rpubodidemtsur f aces of the nol ded products, which is nolded by

the conventional resin _nol ding nachine. _ _
10 Pref efigd &fbdsi Aeftstitnahoinwesdhe meddadi prodidt imowhish
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Fig. 28 is a sectional view of molding dies of a

Thirteenth Embodiment;

Fig. 29 is a partial sectional view of a pin section of
Fig. 28;

Fig. 30 is a sectional view of molding dies of a
Fourteenth Embodiment;

Fig. 31 is a front view of the conventional resin molding
machine;

Fig. 32 is a plan view of the conventional resin molding
machine;

Fig. 33 is a sectional view of the conventional resin
molding machine for encapsulating a semiconductor device
having a heat sink;

Fig. 34 is a sectional view of the conventional resin
molding machine for encapsulating a semiconductor device
having a heat sink;

Fig. 35 is an explanation view showing the thin resin
flash forming on the surfaces of the molded products, which
is molded by the conventional resin molding machine; and

Fig. 36 is an explanation view showing the thin resin
flash forming on the surfaces of the molded products, which

is molded by the conventional resin molding machine.



dr awi ngs. [ First Enbodi nment] A resin nol ding
machi ne of the present enbodinent is shown in Figs. 1 and 2. A basic
structure of the resin nolding nachine is alnbost the sane as that of the
conventional resin nolding machine. Nanely, the nolding machine has: a
press section "A"; a work feeding section "B"; a tablet feeding section
"C'; a loading section "D' in which workl pj eces and resin tablets are
arranged and set into a nolding die; an unloading section "E" in which
mol ded products are taken out fromthe nolding dies; and an accommpdati ng

ti " whi th | .d t d te
iﬁ;rgg?erizehnpoiﬁ%ggFrfﬁgngégéﬁﬁq%ﬂ T S %ﬁ?%ggg v Ig?égbﬁPlénB8H|nent
filmf wh d f th
is a filmfegd g%sgﬁﬁﬂé‘&' B d&tai dﬁ:ﬂ kﬁfﬁgé%é EQ plaaﬂiéb%i)%r Y\?\?hgghohol dg

press section ress sec f|xe

an upper basgrag?agghd an upper nDIdlng die 22. The filmfeeding nechani sm
"G is held by the fixed platen 5. The filmfeeding nechanism "G' feeds
the release filmfrom50 froma frd@itrssi Bmboflihbet] press section "A" to a
rear side thereof. . As shown in Fig. 2, the filmfeeding mechanism"G'
i ncl udes a feedi ng resiernelding machinehofhbhaepreeentysmbiadimentoiss wound,

and a coIIect roII coII cts th ed re e film50..The

feeding rol | &h° pfb% e i deh PRSI §§’a'éc e 3‘3&56&& Pg1ALES.
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molding machine. Namely, the molding machlne has: a press
section "A"; a work feeding section "B"; a tablet feeding
section "C"; a loading section "D" in which work pieces and
resin tablets are arranged and set into a molding die; an
unloading section "E" in which molded procducts are taken out
from the molding dies; and an accommodating section "F" in
which the molded products are accommodated.

A characterized point of the resin molding machine of the
present embodiment is a film feeding mechanism "G", which is
provided to an upper side of the press section "A". The press
section "A" has a fixed platen 5, which holds an upper base
22a and an upper molding die 22. The film feeding mechanism
"G" is held by the fixed platen 5. The film feeding mechanism
"G" feeds the release film from 50 from a front side of the
press section "A" to a rear side thereof.

As shown in Fig. 2, the film feeding mechanism "G"
includes a feeding roller 6, round which the new release film
50 is wound, and a collecting roller 7, which collects the
used release film 50. The feeding roller 6 is provided on the
front side of the press section "A"; the collecting roller 7
is provided on the rear side thereof. A driving section

synchronously drives the rollers 6 and 7 with molding action



of the machine, so the release film50 is intermttently fed prescribed
length. I'n the present enbodinment, the width of the release filmis
designed to cover over a whole parting face of the nolding die. ~The
release filmb50 is capable of resisting tenperature of the nol ding dies,
which is heated to nold work pieces. The release film>50 is easily peel ed
off fromthe solidified resin. The relpase film50 has enough flexibility
so as to cover and protect the surfaces of the work pieces and to act

as a cushion. Thus, FEP film PET film glass cloth igcludigg qugrlne,
filmof polyvi | dene. chl oride,, FETE film etc. can be used as the

rel ease Fil%] 0¥he maCh%P§unﬁﬁﬁ#?é&e%ﬁﬁﬁﬁdfg}mré@i%ﬁr&ﬂ?ﬁﬂﬂ}QQFHFHE fedin

. So.he i . . fedin
by, Che "t bl oB-PahtRE1sEefdRh "I tng BEehERlnahAraiaE & e eR AR PacEb g

conveyed to eakbl ep1HNgerad agi,n clLi » Riholk LK PEECES.
e.g., lead f?ggeg, arglcoﬁgeyé%ﬁn%$%§kt%gv§gr£6€€éaﬁﬁgﬂ§£g?¥gﬁ%gBk gg t he
| oadi ng sect binth®'molding hdid oadi ng section "D', the work pieces and the
resin tablets are transferred to a | oader. The monk pi eces and the
resin tablets areTbgnVQ§%QBQ(fnhma50pnessagabléomf"nésﬂqtﬂﬂgstbmpggatuﬂﬁd,

the resin tabl.e are .respgctively set in pots of the nolding die; the
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50. The nelted resin TS sent

to mold or epe3pgilhe rtd1eady I¢i1R §6€8as enoudﬁthéffyfikgg’sghgsn€$ding
di es are opened, and nol ded 2
cover and protect the surfaces of the work pieces and to act
as a cushion. Thus, FEP film, PET film, glass cloth
including fluorine, film of polyvinylidene chloride, FETF
film, etc. can be used as the release film 50.

A summarized method of resin molding by the resin molding
machine will be explained. The resin tablets, which have been
fed by the tablet feeding section "C", are accommodated in a
resin holder and conveyed to a position under the loading
section "D". The work pieces, e.g., lead frames, are conveyed
from the work feeding section "B" to the loading section "D".
In the loading section "D", the work pieces and the resin
tablets are transferred to a loader.

The work pieces and the resin tablets are conveyed to the
press section "A" by the loader. And, the resin tablets are
respectively set in pots of the molding die; the work pieces
are set on the molding die. The work pieces are clamped, by
the molding dies of the press section "A", together with the
release film 50. The melted resin is sent from the pots to
molding sections (cavities) to mold or encapsulate the work’
pieces.

After molding, the molding dies are opened, and molded



products, which have been nolded in the press section "A", are conveyed to
a degating section "H'. At the degating section "H', disused resin, which
i.s stuck to the nolded product, is renoved, and the nol ded products are
accommodated in the acconmodating section "F". . In the case of
feeding the release film50 to the upper nolding die 20a, the parting face
Qf the upper die 20a need not be cleanef,2so0 a cleaner of the unl oading
section "E'" is capable of cleaning a parting face of the | ower nolding die
20b only. The release film50, which is covering over the nol ding

die, i d f .ol di | i bed_nunber. of, wol d
Cycl o5 Vinon BERAURER.; BVLERCTY okt Felfed £5 ERE BROGI T wiog. "Ang are”
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72b of the nDIdlng di es 20a and 20b, which allow the release film50 to

nove from t heetoort,sadé the tiel dead giroduditssare ateommadatesi de ther eof .
When the work pieces are clanped by the nolding dies 20a and 20b, the | ock

bl ocks 70a argcrpmodabiipgesedfelon biEoeks 70b and 72b are nutual ly engaged so
as to correctly osjtion the di.ng dies 20a and 20b. rangenment of the
"ock bl ocks 70b atB géﬁ ASE |€ﬂﬁ§l iEﬁQOBef§a§%déhﬁ?ﬁﬁL¢§. %ﬁ.uPPSF 5 is
a sectional yiew. di i .20a -and 20b [ ' t rel ease
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70b of the nolding dies 20a and 20b is shown on the right side of
capable of cleaning a parting face of the lower molding die
20b only.

The release film 50, which is covering over the molding
die, is renewed for each molding cycle or a prescribed number
of molding cycles. When the new release film 50 is fed to the
molding die, the release film 50 is slightly separated away
from the parting face of the molding die by a moving mechanism,
which is capable of vertically moving the release film 50.

Figs. 4 and 5 show lock blocks 70a, 70b, 72a and 72b of
the molding dies 20a and 20b, which allow the release film 50
to move from the front side of the molding dies to the rear
side thereof. When the work pieces are clamped by the molding
dies 20a and 20b, the lock blocks 70a and 72a and the lock
blocks 70b and 72b are mutually engaged so as to correctly
position the molding dies 20a and 20b. Arrangement of the
lock blocks 70b and 72b of the lower die 20b is shown in Fig.
4. Fig. 5 is a sectional view of the molding dies 20a and 20b,
in which the release film 50 is sent in the direction
perpendicular to the surface of the drawing sheet, and in
which an engaging state of the lock blocks 70a and 70b of the
molding dies 20a and 20b is shown on the right side of a



13 center line CL. To correctly position the nolding dies 20a and
20b, the positions of the centers of the nolding dies, in the X- and the
Y-directions, are nmutually coincided by engaging the | ock blocks 70a and
‘72a of the upper die 20a with the lock blocks 70b and 72b of the |ower die
20b. In the present enbodi ment, the |ock blocks 70a, 70b, 72a and 72b nust
:be arranged so as not to interfere witlp 8he release film50, which has
.been fed on the prating face of nolding die. Thus, the | ock bl ocks 70b
are respectively located at both ends, in the X-direction, of the |ower
die 20b, and their shapes allow the release film50 to nove in the

X-di rect i on qF&EFilgnesfL. As shown in Fig. 5, engaging projections 71
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in the |lower die 20b. The rel ease
on the prating face of molding die. Thus, the lock blocks 70b
are respectively located at both ends, in the X-direction, of
the lower die 20b, and their shapes allow the release film 50
to move in the X-direction (see Fig. 5).

As shown in Fig. 5, engaging projections 71 are
respectively provided to each end of the lock blocks 70b. The
projections 71 are iocated outside of an area in which the
reléase film 50 passes, so that the molding dies 20a and 20b
can be closed without interfering with the release £ilm 50.
Note that, the lock blocks 72b arranged in the ¥Y-direction may
be located at centers of edges, in the X-direction, of the
lower die 20b.

Successively, the method of resin molding will be
described in detail with reference to Figs. 6 and 7.

The work pieces 10 are circuit boards of BGAs.
Semiconductor chips 12 are respectively mounted on bottom
faces of the work pieces 10. The semiconductor chips 12 will
be molded or encapsulated with the resin; upper faces of the
work pieces, on which lands have been formed as electric
terminals, will be exposed. There are formed cavities 28 for

resin molding in the lower die 20b. The release film 50 is



14 fed to the upper die 20a. Note that, plastic circuit boards,
tape-forned substrates, etc. can be nolded as the work pieces 10. I n
Fig. 6, a state of opening the nolding dies 20a and 20b is shown on the
[eft side of the center line CL; a state of closing the nolding dies 20a
and 20b and filling the resin in the cavities 28 is show on the right
side of the center line CL. The upper die 20a is held by the upper base
22a; the lower die 20b is held by a | ower base 22b. Heaters 24 are
provided in the dies 20a and 20b so as to heat the dies. The | ower base
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exanpl e shown on the right side of the center line CL). The pots 26 are
die 20b is held by a lower base 22b. Heaters 24 are provided
in the dies 20a and 20b so as to heat the dies. The lower base
22b is held by a movable platen, which is capable of vertically
moving, so that the lower die 20b is capable of vertically
moving so as to open and close the dies 20a and 20b.

Two work pieces 10, each of which is formed into a
rectangle, are respectively set on each side of a line of the
pots 26. The work pieces 10 are correctly positions by guide
pins 27. The cavities 28 of the lower die 20b are located to
correspond to the semiconductor chips 12 of the work pieces
10. Ejector pins 30 are provided in the lower die 20b and
located to correspond to the cavities 28. Upper end faces of
the ejector pins 30 coincide with inner bottom faces of the
cavities 28. When the molded products are taken out from the
cavities 28, the ejector pins 30 upwardly eject the molded
products therefrom.

A plunger 32 is vertically slidably provided in each pot
26. In Fig. 6, the resin tablet 34 is set in the pot 26 (an
example shown on the left side of the center line CL); the
resin pellets 36 are supplied in the pot 26 (an example shown

on the right side of the center line CL). The pots 26 are



15 connected to the cavities 28 by resin paths, each of which includes
runners 38 and gates 40. The work pieces 10 are nolded in the | ower
die 20b only, so the parting face of the upper die 20a is a flat face with
no cavities. As described above, the width of the release film 50 is
designed to cover over the whole parting face of the wupper die 20a. The
release film50 is fixed, by air suction] ®»n the parting face. As
shown in Fig. 6, air is sucked through air sucking holes 42 so as to fix
the release film50 on the parting face of the upper die 20a. The air
sucki ng holes 42 are connected to air,,paths 44 in the u r ¢ e.20a. The
air paths 44 cenaectginker Ehe cavfias Zéu%m H&Sﬁﬁcﬂ%ﬂ’%m %ﬁcﬁl ogjngvv%%% The
air sucking ,mechani sm.i cate i_de ,af the resin nolding nachine.
Not e t hat , tfﬁ?%ipaegu |nﬁkgagiiéhéﬁﬁgée%e4gfovided in the resin nolding
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of the upper die 20a. The release film50 covers over the whole parting
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filmb50 is dr air suctiron, e group of the air sucking neans are
respectively o cenaephetihg paAcéndependent air sucking nmechani sm To
i mmedi ately resunme air suction for fixing the release film 50,

As shown in Fig. 6, air is sucked through air sucking

holes 42 so as to fix the release film 50 on the parting face
of the upper die 20a. The air sucking holes 42 are connected
to air paths 44 in the upper die 20a. The air paths 44 are
connected to an air sucking mechanism (not shown). The air
sucking mechanism is located outside of the resin molding
machine. Note that, the air sucking machine may be provided in
the resin molding machine.

In Fig. 7, the release film 50 is fed on the parting face
of the upper die 20a. The release film 50 covers over the
whole parting face. Lines of the air sucking holes 42 are
arranged in the longitudinal direction of the upper die 20a.
The work pieces 10 are arranged in the same direction. Note
that, symbols 27a indicate guide holes, into which the guide
pins 27 will be inserted to correctly set the work pieces 10.

In the case of having other air sucking means, e.g.,
sucking holes in the cavities 28, drawing grooves into which
a slackened part of the release film 50 is drawn by air
suction, each group of the air sucking means are respectively
connected to an independent air sucking mechanism. To

immediately resume air suction for fixing the release film 350,



a nmechani sm capabl e of extingui shing negative pressure is preferably

provi ded. As descri bed above, the parting face of the upper die 20a

is basically flat, but there are formed escaping sections (escaping
cavities) 52, which are capable of absorbing the thickness of the rel ease
film50, in the parting face thereof. The escaping sections 52 are | ocated
to face the cavities 28 of the |lower dié 20b. The depth of the escaping
section 52 is slightly shallower than the thickness of the release film
50.° Wil e clanping the work pieces 10, clanping force is applied to

clanmping regions in the parting_.faces of, the dies .20a and 20b, which
encl ose edg%sm%ﬁh%ﬁﬁﬁW(ﬁﬁHqg;e gfmﬁ¥F%pg?%§Hﬁqﬁ;qq9§téwgspfﬁﬁsﬂﬁﬁ Db and
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| ower die 20b by the guide pins 27. In the present efbodi nent,

slightly shallower than the thickness of the release film 50.

While clamping the work pieces 10, clamping force is
applied to clamping regions in the parting faces of the dies
20a and 20b, which enclose edges of each cavity 28 while
closing the dies 20a and 20b and which have prescribed width.
By concentrating the clamping force to the clamping regions
enclosing the cavities 28 while molding, no resin leaks from
the cavities 28. Since the work pieces 10 are not held in the
cavities 28, the work pieces 10 are apt to be excessively
pushed and deformed while clamping the work pieces 10 due to
the thickness of the release film 50. But, in the present
embodiment, parts of the release film 50 corresponding to the
cavities 28 are accommodated in the escaping sections 52, so
that deformation of the work pieces 10 can be prevented. Since
the release film 50 has enough softness, so the depth of the
escaping section 52 may be slightly shallower than the
thickness of the release film 50.

The molding action of the molding machine will be
explained.

Firstly, the work pieces 10 are correctly set in the

lower die 20b by the guide pins 27. In the present embodiment,



17 a couple of work pieces 10 are set in the |lower die 20b. Wiile the
nol di ng di es 20a and 20b are opened, the release film 50 is fixed on the
parting face of the upper die 20a by air suction. The new release film50
is drawn prescribed length fromthe feeding roller 6 and fixed on the
parting face of the upper die 20a by sucking the air fromthe air sucking
hol es 42. The resin for nolding ils 7supplied into the pots 26. In
Fig. 6, the case of setting the resin tablet 34 in the pot 26 is shown on
the left side of the center Iine CL. On the Ieft side of the center |ine

CL, the dies 20a Pnd eneg0 t he rk % 10 aad ;?g resin

tabl et 34 afe“qgr ieceg; 40-8pe %% LOXEL HEREER s fi xed
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di e 20b. After clanping the work |eces 10, the resin, which has been
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sem conduct or ChIpS 12 have been respectively nounted, are encapsul ated
with the ress nshown on the left side of the center line CL. On the left
side of the center line CL, the dies 20a and 20b are opened,
the work piece 10 and the resin tablet 34 are set in the lower
die 20b, and the release film 50 is fixed on the parting
face of the upper die 20a.

Next, the work pieces 10 are clamped by the dies 20a and
20b. In the present embodiment, the lower die 20b is a movable
die, so the lower die 20b is moved upward to clamp the work
pieces 10. The release film 50 is sandwiched between the work
pieces 10 and the upper die 20a. The cavities 28 are formed in
the lower die 20b.

After clamping the work pieces 10, the resin, which has
been melted in the pots 26, is exerted in the pot 26 by moving
the plungers 32 upward. In Fig. 6, on the right side of the
center line CL, the resin 35 is fully filled in the cavity
28a. The resin 35 is introduced into the cavity 28a via the
runner 38 and the gate 40. The upper face of the work pieces
10 facing the upper die 20a is perfectly covered with the
release film 50, so the lower faces of the work pieces 10, on
which the semiconductor chips 12 have been respectively

mounted, are encapsulated with the resin.



18 After solidifying the resin 35 in the cavity 28a, the dies
20a and 20b are opened, the nol ded products therein are ej ected by the

ej ector pins 30. Sinultaneously, the plungers 32 are slightly noved
upward to eject disused resin fromthe pots 26. Then, the nol ded products
are taken out fromthe | ower die 20a. Note that, the nolded products can
be easily peeled off fromthe rel easelfi8l m50, so the nolded products are
I ef t in the lower die 20b when the dies 20a and 20b are opened.

After conpleting one cycle of the nolding action, the work pieces 10 and
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52 of the upper die 20a, so that accuracy of the nolded products can be

I mproved. After completing one cycle of the molding action, the
work pieces 10 and the resin for the next molding cycle are
set in the lower die 20b to mold the new work pieces 10. As
described above, covering the upper face of the work pieces 10
with the release film 50 and molding the lower face thereof
can be automatically executed by the resin molding machine of
the present embodiment.

By covering over the upper faces of the work pieces 10
with the release film 50, no resin invades onto the upper
faces thereof while molding or encapsulating the lower side of
the work pieces 10. The BGA circuit boards (the work pieces
10) have exposed the lands (terminals) on the upper faces, so
it is very important for providing reliable BGAs to mold or
encapsulte the lower side without forming the thin resin flash
on the lands.

By clamping the work pieces 10 with the release film 50,
the clamping force can be securely applied to the edges of the
cavities, so that forming the resin flash can be effectively
prevented. Further, deformation of the work piecesl0O can be
prevented by the escaping sections 52 of the upper die 20a, so

that accuracy of the molded products can be improved.



109 Many types of resin can be used in the resin nolding nmachine.
Nanely, generally known resin, e.g., resin tablets fornmed into prescribed
shapes, resin pellets, resin wapped wth plastic film can be used.

Note that, to securely clanp the work pieces 10 by the nolding dies 20a
and 20b, depth of setting sections of the |ower die 20b, in which the work
pieces 10 are set, is slightly shallowe $han the thickness of the work
pieces 10. In the case of nmulti |ayered BGA boards, etc., the thickness

of the work pieces are not fixed. So gaps are apt to be fornmed between the

arting faces when the, work pLeces are clanmped;, .the resin flash.ar t ot
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In the case of multi layered BGA boards, etc., the thickness

of the work pieces are not fixed. So gaps are apt to be formed

between the parting faces when the work pieces are clamped;

the resin flash are apt to be formed in the gaps. But, in the

present embodiment, the gaps are not formed because the

release film 50 close the gaps, so that no resin flash is

formed. To prevent forming the resin flash, the release film

50 is required to have enough thickness capable of closing

said gaps and enough compressibility.

In the case that the depth of the setting sections are
deeper than the thickness of the work pieces 10, too, forming
the resin flash can be prevented by clamping the work pieces
10 with the release film 50.

In the present embodiment, the characteristic points are
the film feeding mechanism "G" provided to the fixea platen 5,
which holds the upper die 20a, and the air sucking mechanism
including the air sucking holes 42 of the upper die 20a. The
film feeding mechanism "G" and the air sucking mechanism can
be attached to the conventional resin molding machines to
execute the above described molding method in which the

release film is used.



execute the above described nolding nethod in which the release filmis
used. . 20 In the present

enbodi ment, conveying the work piece 10, conveying the nolded products,
feeding the release filmb50, fixing the release film50 by air suction,
etc. are controlled by a control section. In the case of using no release
film the control section does not execgtg the filmfeeding action and
the filmfixing action, so the resin nolding nmachine of the present

enbodi nent can be used for the conventional nolding nethod in which no

rel ease filmis used. Nanely, the  resin nolding machjne can execut t
only the nethod offn kbe Bresent ¢ W%ﬂF1nﬁ9qgggﬁn9htﬂ%o%%@ﬁﬁﬁ%%é 107°
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encl ose the gsGaRINEHECTeleASe 525 IMVED Bhairelse@ttont i btr50ars dintatldedt he
parting face of the upper die 20a, the release film 50 is expanded by the
heat of the diy 2eontBpl shetibomaritedlparase wii vging Be ¥ekeass ddd®fim

50 are partially formed on the parting face of e die 20a..By the.
\ivri nkl es of the rcemExed ﬁﬁpﬁi%,‘?%%‘-bsn @’T"tﬁ‘ﬁ@d%g@t gé@ﬂ ??fédl%%ﬁ? i%ces

0 and the rele fid.m5 and the nelted Si LN 1 0t . The
resin invadi r?d"‘fﬁf?’(? lgﬁg]mgg%'l’f‘%ri?‘r%htl?rﬁe sroest:’hﬁe f Irégé‘h Méﬁ%#@r[&%@?e’gﬁgﬁpl ng
force Conce“ttﬁﬁ% ;ﬁe*s‘éntt BRbYA i H&h€Seard bd M e@iforPtheesodPertforgilt to be
damaged. The sl dackened parts of the release film50 are drawn into the
drawi ng gr oovgsl Adgomethobds iifit wieich sio thediease fiilnkiesusédt Manelat edde film

50 are forned on the parting face. Air suction for renoving the winkles
are execut ed desia modddkgnganbire can execute not only the method of the

present invention but also the conventional methods.

In the present embodiment, slackened parts of the release
film 50 are drawn into the drawing grooves 46, which are
provided to enclose the escaping sections 52. When the release
film 50 is fixed on the parting face of the upper die 20a,
the release film 50 is expanded by the heat of the die 20a. By
the expanded parts, wrinkles of the release film 50 are
partially formed on the parting face of the die 20a. By the
wrinkles of the release film 50, gaps are formed between the
work pieces 10 and the release film 50, and the melted resin
invade into the gaps. The resin invading into the gaps forms
the resin flash. Further, the clamping force concentrates to
the wrinkles, so the work pieces 10 are apt to be damaged.

The slackened parts of the release film 50 are drawn into the
drawing grooves 46 by air suction, so that no wrinkles of the
release film 50 are formed on the parting face. Air suction
for removing the wrinkles are executed by air sucking holes
46a, each of which is located in the center of each drawing
groove 46. Note that, in the case that cavities are formed in

the parting face on which the release film is fixed, the



46a, each of which is located in the center of each drawing groove 46.
Note that, in the case that cavities are fornmed in the parting face on
which the release filmis fixed, the

21 drawi ng grooves can prevent the release filmfromformng the
winkles in the cavities. By arranging the drawi ng grooves 46 to
encl ose the escaping sections 52, no wgi hkles are forned at parts
corresponding to the escaping sections 52. By drawing the slackened parts
of the release film50 into the drawing grooves 46 by sucking air through
the air sucKéR% holes 46a after the release filn1§0 s fixed on th

parting facedTFBLNGILAQYES SPB PEEVREL YO tifd sse ThAm: £ERB g?ﬂ@?&ﬁga“barts

are broad an iﬁﬁqgg\gﬂlyﬂeegagieiégrned, fixing the release filmon the
parting face by air suction Ts once stopped, then tension is applied to

the release fil m@&p 4/9-HiaRdthEed Mty Rfrds WBetbekbpassséditne 50 is
fixed again by air suction. "The small "Winkles left are drawn into the

drawi ng gr ooyssaplithg Neiotiohbab?, tie watimlcleskiarg fokmed4at paytdbe forned in
the escaping sections 52. _ Second Enbodi nent ]
The resin notefrespanstinge tof the Seseani renisedithons 6. sBywarawingrithe 8. In

and {ho. | owet LAFETh HAAGS: AE. St (TOIFAE i S0n LARPCHIE REBIIS pi cces. 10
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after the release film 50 is fixed on the parting face, no
wrinkles are formed. In the case that the slackened parts are
broad and many wrinkles are formed, fixing the release film on
the parting face by air suction is once stopped, then tension
is applied to the release film 50 to extend the wrinkles and
the release film 50 is fixed again by air suction. The small
wrinkles left are drawn into the drawing grooves 46. Note

that, the air sucking holes 46a may be formed in the escaping

sections 52.

{Second Embodiment]

The resin molding machine of a Second Embodiment is shown
in Fig. 8. In the present embodiment, the cavities 28 are
formed in the upper die 20a, and the lower die 20b has the
setting sections in which the work pieces 10 will be set. The
release film 50 covers over almost the whole parting face of
the parting face of the upper die 20a as well as the First
Embodiment. The release film 50 covers inner faces of the
cavities 28 of the upper die 20a, so cavity air sucking holes
47, which look like slot holes, are opened along edges of a
bottom face of each cavity 28.

Since the release film 50 has enough softness and



Enbodi ment. The release film50 covers inner faces of the cavities 28 of
the upper die 20a, so cavity air sucking holes 47, which | ook |ike slot
hol es, are opened al ong edges of a bottom face of each cavity 28.

Since the release film50 has enough softness and

22 flexibility, the release filmcan be fixed along the inner faces of
the cavities 28, as shown in Fig. 8, by surking the air through the air
sucking holes 47 after the release film50 is flatly fixed on the parting
face by sucking the air through the air sucking holes 42. So the parting

face and the jnner faces of the cavitjes 28 can be covered with the rel ease
film 50. flexllﬁlllhgypr'é]%%n’fe]é?&@difﬁgﬁt ,Caf‘hgei%ﬁgfaié%@ & ABNSCavi ti es
28 are cover Wt het r e filam 3Q, h d I a e
easily eject§%CF§oﬁFtE§eu%%gfé%ﬁ%aégﬁa?g gﬁgwﬁof%ng b?ﬂb?ﬁgggggipéqg??ed.

I'n the resinggpl dhpgugRCHhECait k8 ngaR81EE! 4V S0rtsr L Te2eaqBt @ilRes0
upper faces of the work pieces 10, which are nolded or encapsulated with

the resin, wienfihelyofkxed emesthil partingafiped by tdudkimg ¢heaaérf theoagh So
no resin leaks from the cavities and the resin paths on the work pieces
10, so the Wbdekapresecking cklase 420! §odthet havkingriaary atde thesinnerash.

In the case qof nolding or encapsul atin he BGA cjrcyit  boards as the work
pi eces 10, t%@F@San ¢ Rl e r%%ccégbf’ﬁsc‘&ﬁq "(}Bjﬁbrthﬁa(’f@ SPSthlfm
circuit boards, so the upper face thereof is not a flat face. But, the
conpressi bl e”rél ease film 50 can absorb the unevenness of the electric

cabl es, so no reghnché dsFedeént YnbRAifBntNCLEY {@5E faces ofNthBe present

enbodi ment, the whole | ower face of the work pieces 10 contact the |ower

di e 20b, so theibtes 28 dle covered with the release film 50, so the
molded products can be easily ejected from the upper die 20a,
and no ejector pins are required.

In the resin molding machine, the release film 50 is
pressed onto the upper faces of the work pieces 10, which are
molded or encapsulated with the resin, when the work pieces 10
are clamped with the release film 50. So no resin leaks from
the cavities and the resin paths on the work pieces 10, so
the work pieces 10 can be molded without forming the resin
flash. In the case of molding or encapsulating the BGA circuit
boards as the work pieces 10, there are formed electric cables
on the upper face of the circuit boards, so the upper face
thereof is not a flat face. But, the compressible release film
50 can absorb the unevenness of the electric cables, so no
resin flash is formed on the surface.

In the present embodiment, the whole lower face of the
work pieces 10 contact the lower die 20b, so the heat of the
lower die 20b can be effectively conducted to the work pieces
10 and the resin in the cavities can be effectively solidified.
If the work pieces 10 are the BGA circuit boards, whose heat

conductivity is low, and the cavities are formed in the lower



| ower die 20b can be effectively conducted to the work pieces 10 and the
resin in the cavities can be effectively solidified. If the work pieces 10
are the BGA circuit boards, whose heat conductivity is |Iow, and the
cavities are formed in the | ower 2 3
di e 20b, contact area of the work pieces 10, which is capable of
contacting the lower die 20b, is nade n& 3ow, so that the work pieces 10
cannot be effectively heated and the resin can not be effectively
solidified. In the case of nolding one side of the work pieces, shrink of

the solidifyin sin cguses defo tion af nol ded,parts.when. t

sol i dificat | SHE f0] h o, arga af Q@A%Wé‘meee% %théﬁbrggsgﬁtégpable
nbodi t, . f . . '

Gro %0b: s thestRaicind e 1B6EF 1L MOMD s P Ral Bo ot gL T

of the nol degy, pr Ghikdss A BA@nbEPhEVEtfectively hdatedcand thenpéslimgan
def ormabl e work pieces, e.g., tape_ substrates, TAB tapes,_ step sections or

concave secthohshe effifentiveiyhspsidyfibed ¢ olnthe Gase chamciing HR% fese of
the work pieces, are forned in jhe parfi face.,.However, formn t he
resin flash h ¥l WAXK MISFESH Fhﬁlﬁgv?%iéﬁk JEYLEG; ReS h FRN be
prevent ed by e £ i 33 e ; S#bggi ment |
A Third Emo%%ﬁ%ﬂ%a%ﬁ?qfqbédg%%i H%Idt%viv{ er}et-fheer esr?(:le]“d%glk%?gég 9 and 10. In

the present gabpdiyenieldvea.Mbiedep] oOcthe A% sintc enbedinent nallte (WHedds) ,
whi ch are extended fromtwo or four sides of a nolded (encapsul ated) part.

The cavi ti esl@@emrfiadeorafedhenwobk pbeses dlfb.cZﬁﬁ;aca:ndthehéowepléfa%e?qm R50
wol | 5t ho FRPECRRIHRCE VALY hERErbdoh theigueerite 20 381 I Hdtds
10 are lead {¢3fBS.mol1ded products can be improved. .
In the case of molding deformable work pieces, e.g., tape
substrates, TAB tapes, step sections or concave sections,
whose depth is equal to or higher than the thickness of the
work pieces, are formed in the parting face. However, forming
the resin flash in the vicinity of the cavities and the resin

paths can be prevented by the release film.

{Third Embodiment]

A Third Embodiment will be explained with reference to
Figs. 9 and 10. In the present embodiment, the molded product
has electric terminals (leads), which are extended from two or
four sides of a molded (encapsulated) part.

The cavities 28 are formed in the lower die 20b, and the
release film 50 is fixed on the parting face of the upper die
20a by the air suction as well as the First Embodiment. In
the present embodiment, the work pieces 10 are lead frames,
bottom faces of the semiconductor chips 12 are exposed from

molded parts, and upper faces of the leads 11 are exposed from

molded parts.



bottom faces of the sem conductor chips 12 are exposed from nol ded parts,
and upper faces of the |leads 11 are exposed from nolded parts.

2 4 The |l eads 11 of the lead franes 10 are bent at md parts, so
t:hat the nol ded product (sem conductor device) can be |ocated above a
surface of circuit board when the nolded product is set on the circuit
bBoard. In Fig. 10, the lead frane 10 and tdhe release film50 are cl anped
by the dies 20a and 20b, and the resin 35 is filled in the cavity 28a. The
sem conductor chip 12 is fixed on a bottomface of the lead frame 10, so

e e condcn 6 84 3 B Y B R Ts,

pressed on the upp (expos scap

pockets 54 arg.f phapdhd {dIR1dHPREoadEE 208midBEIuSeHA R ROCkahSpLa4 are
| ocated to correspond to the exposed faces of the |eads 11. The rel ease

film 50 cover soexetedtdlsovelppaiurifacesodf ci heul easisardd wMen theemsddkdpi eces
10 are «clanped. By covering the release film50, no resin is stuck on the
upper faces oprofiect ebglsset] onThbeegposuiit phoaxd ofIn HRig. d@dsthe khadh are

not supported by the |ower die 20b or the _parts of the |leads 11 which are
in the caviti&sameel®and ihen retlﬁé§eaﬁbllﬁr§‘§s%ﬁ wianped byekbe dies Hop

But. 1 he PAECRl, TRt PPE" ] £od 0 195, LIG 87020 nopEC !
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of the frame 10, so the semiconductor chip 12 is in the cavity 28a.

The release film 50 is pressed on the upper (exposed) faces

of the leads 11.

Escaping pockets 54 are formed in the upper die 20a. The
escaping pockets 54 are located to correspond to the exposed
faces of the leads 11. The release film 50 covers over the
upper faces of fhe leads 11 when the work pieces 10 are
clamped. By covering the release film 50, no resin is stuck on
the upper faces of the leads 11. The exposed parts of the
leads 11 which are not supported by the lower die 20b or the
parts of the leads 11 which are in the cavities are bent when
they are pressed by the release film 50. But, in the present
embodiment, the upper die 20a has the escaping pockets 54, so
the release film 50 does not bend the leads 11. The escaping
pockets 54 act as well as the escaping sections 52 of the
upper die 20a of the First Embodiment.

Inner parts of the leads 11, which are inside of the
exposed parts, are not bent by the release film 50, so no
escaping pockets 54 are required for those parts. The escaping
pocket 54 is formed along the edges of the cavity 28a and
located on the inner side of the edges. The escaping pockets

54 press the release film 50 onto the exposed parts of the



exposed parts, are not bent by the release film50, so no escaping pockets
54 are required for those parts. The escapi ng pocket 54 is forned al ong the
edges of the cavity 28a and | ocated on the inner side of the edges. The
escapi ng pockets 54 press the release film50 onto the exposed parts of the
25 | eads 11 so as to prevent formng the resin flash thereon, so the
depth of the escaping pockets 54 is desi gned so as not to excessively press
and bend the |l eads 11. Wen the lead franes 10 are cl anped, the rel ease
filmb50 covering over the leads 11 is pressed into clearances "P' between
the adj acent ad art of t he re| ease ij ich | ocates on |
an outer d@agﬁ iP‘ueSEa@‘f’tV’ 2%%9 vent. forping %\ﬁ‘?hr‘fﬁJe% lla;f'e’d%FEB,n’Wot he

di es 20a an 0 ey pf I r t I O+ LS
fully corrprggée epgﬂ oF ﬂ‘ié’l_eéﬁ%d%gggg?g 93 t#]gdsglﬁe?a\%gr E'Spme)getlio and

the resin b&bbgblaélynpi‘é& |a3iﬂ6‘lbe€hk16t89blé§dsfll<l héhaheclleadef ramesn 50
to the upper die 20a is shown on the left side of the center line CL; a
state of cl afpang champed k tﬁiﬁe@@leasanﬂllm 50| ey emimgrevesd thesleads 1h t he

ty 28 h th ht side,gf, t T
7ol 0l ngact RnBOPoPHD 1RCY & IENArRG omaen RECarot riae AdBeRoABRdPmbht | o
the same as thataopatbeofitid riehad E‘Emﬁ\ 5@0 W IR Nl da@sWoh! aReo@fkit ed.

In the case of nolding SON-type seni conduct or devi ces by the resin nol ding
machi ne of shdeppfsthe @aﬂnnynﬁ&at;sfoiampgdth@lthxgﬂESdnxbbdoﬁorsarfhres of

termnals c be,effectively eyent ed bec ex d p rt | eads of

t he work piggﬁsgé @é§%ﬁtﬁ%ﬂy %5858 8 ni t ?nﬁ%ﬁ Thus,

reliable SOp,i¥REe ffﬂﬁQQFQHPE%ﬂIQGEbﬁ SeS8dg be produced. In this case, the
se

netal | eads are exposed. In the c o tape or plastic substrates having
circuits, etc., thegigam pe staitkabFyssetieg thy Wdiex pasce N0l dhdgth@&chi ne

of the present enbodinent.
resin tablet 34 in the lower die 20b and fixing the release
film 50 to the upper die 20a is shown on the left side of the
center line CL; a state of clamping the work piece 10 and
filling the melted resin 35 in the cavity 28 is shown on the
-right side of the center line CL.

The molding action of the resin molding machine of the
present embodiment is the same as that of the First
Embodiment, so explanation will be omitted. In the case of
molding SON-type semiconductor devices by the resin molding
machine of the present embodiment, forming the resin flash on
surfaces of terminals can be effectively prevented because
exposed parts of leads of the work pieees can be securely
covered with the release film 50. Thus, reliable SON-type
semiconductor devices can be produced. In this case, the
metal leads are exposed. In the case of tape or plastic
substrates having circuits, etc., they can be similarly molded

by the resin molding machine of the present embodiment.

[ Fourth BEmbodiment]



[ Fourt h Enbodi nent ] 2 6 A
Fourth Enbodi ment will be explained with reference to Fig. 11. In the
present enbodi nent, the sem conductor chips 12 are fully encapsulated with
the resin 35. In the work piece 10, the |eads 11 are bent at md
positions, so that a die pad 12a, on which the sem conductor chip 12 has
been mounted, is located at a position slgghtly lower than the |eads 11;

t he sem conductor chip 12 can be fully encapsulated in the resin 35.

The cavities 28 are formed in the lower die 20b, the release filmb50 is

fixed on the parti n%fac?lt of the upper,  die 20a, the_escaping pockets 54 of
the upper die 20a2afodhhy fEbodHnedtnatisl hbe weplapagdewt th mefprence to

correspondi ng..t se pa as I ' .

Enbodi ment . I%Fllq)hteﬁ 'prlglsg'htg 89 %%F@neérﬁ 00, t)f ttﬁ% %%@gﬁéﬁﬁ%gﬁh Sel\%/ork
preces can t&‘r&@%ﬁﬂ%“'eﬂhﬁ s 46Uty it HRO R nr 881 NTh | @%d wirk Padeces of
external termnals (outer [eads). As described in the foregoing

enbodi nent s, ithe thel daads 11| aréberst endididc pedibebmneensd hichatorak diiecpad 10

and the nolding die, so the clanping force of the nolding dies is applied

to the work piZecesnohich the semiconduation 5bipThd has dpgemadunted .mist not
damage (e ik BLE0Se AOocetion 1) CATETRME: “URIE 1A gy, 13 and 13
whi ch the regia ISTRIFFRA ORI 12, RIEkd BNS et bE S Rs G oSaR on
I s capabl e of35,supporting an upper face of the release film50, is provided
The cavities 28 are formed in the lower die 20b, the
release film 50 is fixed on the parting face of the upper die
20a, the escaping pockets 54 of the upper die 20a absorb the
thickness of the release film 50 corresponding to base parts
of the leads 11 as well as the Third Embodiment. In the
present embodiment too, by the release film50, the work pieces
can be encapsulated without forming the resin flash on
surfaces of external terminals (outer leads).
- As described in the foregoing embodiments, the release
film 50 is sandwiched between the work pieces 10 and the
molding die, so the clamping force of the molding dies is
applied to the work pieces 10 via the release film 50. The
clamping force must not damage the work pieces 10.
In an example shown in Figs. 12 and 13, the clamping
force applying to the work-pieces 10 is reduced by the release
film 50. Figs. 12 and 13 show in the vicinity of the cavity
in which the resin is filled.
In Fig. 12, a supporting block 56, which is capable of
supporting an upper face of the release film 50, is provided
in the upper die 20a. The supporting block 56 faces the cavity
28 of the lower die 20b. A plurality of the supporting blocks



in the upper die 20a. The supporting block 56 faces the cavity 28 of the

| ower die 20b. A plurality of the supporting bl ocks

2 7 56 are respectively provided in block holes 58 of the upper die 20a.
There is formed an air sucking hole 59, through which air is sucked to fix
the release film50, between outer side faces of the supporting block 56
and inner faces of the block hole 58. ZnTair path 60 is connected to the
air sucking hole 59. The air path 60 is connected to an external air
sucking nmechanism so that the air can be sucked through the air sucking

hol es 59. There_ar med th ca ogcket ,ch _have been
expl ai ned |r?qI?geTﬁFPBEEﬁﬁgﬁi¥mﬁﬁ°V pg&gfﬁ ﬁaf?%cignﬁ uggﬁﬁorting
bl ock 56. Thg £9papi ﬁ“ﬁeP@CKEtPoérﬁada %10% rt %ﬁck%ﬂ{;cﬁ@% Of tHBu8l %ﬁ§§hf' I'm
50 so as not to excessi vel press t he mor plece :

t he present ajenhedisiieRed tbef‘ﬁi atﬂi@&@tlea@et $i0h 50¢ ts@&ve@aed‘dtle@ s@dean be
drawn into the escapi ng pockets 54 by sucking the air through the air
sucki ng hol €asesand the asuppeelting ®lweknS6hendeinage fdddsandB0 the bliokkd
onto the up so that winkles of the release film50 can be

r die 20a,
r enoved. WE‘I"? 6t SBhelAlr RRK| RaLH Gerlsr scanseted| ko stheaiddr suekdag halg
presses the r ece 10 the release fil.m50 prevents
Phe resin 38951 FBR Pt s  BREns5ER Facen ?xtf%@adh @laaa ogBing
expose the het £0fthel o] g ction
56a, which Pgegg%ég % supp3¥¥3%§ tﬁéﬁu§%e¥h ace P% aggd 12a, at
a | ower endsgkking EUPEErs9Ng bl ock 56. The size of the supporting section

56 is designed according to the size of bendlng t he | eads.
There are formed the escaping pockets 54, which have been

explained in the Third Embodiment, in an lower end face of
the supporting block 56. The escaping pockets 54 absorb the
thickness of the release film 50 so as not to excessively
press the leads of the work piece 10. And, in the present
embodiment, the slackened parts of the release film 50 can be
drawn into the escaping pockets 54 by sucking the air through
the air sucking hole 59 and the air path 60 when the release
film 50 is sucked onto the upper die 20a, so that wrinkles of
the release film 50 can be removed. Without the wrinkles, the
release film 50 never excessively presses the work piece 10.

In Fig. 13, the release film 50 prevents the resin 35
from invading onto the upper face of the die pad 12a to expose
the upper face thereof. There is provided a supporting section
S6a, which is capable of supporting the upper face of the die
pad 12a, at a lower end of the supporting block 56. The size
of the supporting section 56 is designed according to the size
of bending the leads.

The air sucking hole 59 is formed between the supporting
block 56 and the block hole 58, the release film 50 covers over
the parting face and the supporting block 56 of the upper die



The air sucking hole 59 is forned between the supporting block 56 and the
bl ock hole 58, the release film50 covers over the parting face and the
supporting block 56 of the upper die

2 8 20a, and the escapi ng pockets 54 are forned at the | ower end of the
supporting block 56 as well as the exanple shown in Fig. 12. In this
exanpl e, the slackened parts of the relegsg film 50, which are expanded by
the heat of the nolding dies, are drawn by sucking the air through the air
path 60, and the die pad 12a of the work piece 10 is supported by the
supporting section 56a, so that the die pad 12a can be fixed at a

pr edet er m ned 968|%m%thﬁuF%Qﬁ?hﬁﬂrPoﬁkééé 3% 28% framed @dd thei dawekperd mf

t he upper fac f a=an r f ut er
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filmb50 is fixed on the parting face of the upper die 20a by sucking the
air through 5be whiclsue rexpankded BY, thadhédle ofltdes endlidimg5aies, pawssed
onto the upper faces of the bunps 13. The sem conductor chip 12 is nol ded
or encapsul at é6awy kY |sugkinhdéheesin BBrough hehe ajin patda 60anandrthedkiag

hol 47 f t t { bot t
he o Tl RTINS S s i Ml
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nol di ng, so no resin or nmed on Fe exposed ftaces of he bunmps 13.
Thi s exanpl e gpeddisemiiidd positiofeihdotlod watklipieecd 1OUchn beanésbded | C

cards, in which surfaces of term nals are exposed.
[Fi fth Enbodiwklh Jexposing the upper face of the die pad 12a and the upper
faces of the outer leads.

Another example is shown in Fig. 14. External terminal
are bumps 13. To expose upper faces of the bumps 13 for
electric connection, the release film 50 is fixed on the
parting face of the upper die 20a by sucking the air through
the air sucking holes 47, and the release film 50 is pressed
onto the upper faces of the bumps 13. The semiconductor chip
12 is molded or encapsulated by filling the resin 35 in the
cavity 28a. An air sucking hole 47a is formed to fix the
semiconductor chip 12 on an inner bottom face of the cavity
28a by air suction. |

In this example too, the release film 50 is pressed onto
the upper faces of the bumps 13 while molding, so no resin
flash is formed on the exposed faces of the bumps 13.

This example can be applied to a method of molding circuit

boards of IC cards, in which surfaces of terminals are exposed.

[Fifth Embodiment]
A Fifth Embodiment will be explained with reference to

Fig. 15. The work pieces 10 of the present embodiment are lead



A Fifth Enbodinment will be explained wwth reference to Fig. 15. The work
pi eces 10 of the present enbodi nent are | ead

29 frames having heat sinks 80. The upper die 20a has cavities 82 for
accommodating the heat sinks 80. The parting face of the upper die 20a,

whi ch includes inner faces of the cavities 82, is covered with a sheet of
release filmb50. A state of setting the 2k piece 10 on the | ower die 20b
is shown on the left side of the center Iine CL. The sem conductor chip 12
is mnounted on the | ower face of the workpiece 10; the heat sink 80 is

fixed on the upper face, thereqf. ,The rk_piece 10 i.s et,in the.lower,die
20b. The sem ggg’aﬁﬁt}é"fw%‘?‘ﬁ 3"%% iSeN&St O Tﬁ%eu]%%‘?ﬁt ez@&‘f hl?ﬁecfix ?’eﬁi%ﬁjl
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sink 80, so no sin flash is forned thereon. The resin 35 nolds or

encapsul at es Dt conkyed twietls anishertiuof oretdape 121 but50al 20 statle bficestiing he
heat sink 80. Area of the escaping section_ 52 is slightly broader_than
that of the hthe wonk Beced ot the lewen dhwad(dy iontshowmeonypberlefee of

(e real Sink 09,200 00, SR VIeh Lo (IS DR co 121 4o
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80 is fixed on the upper face thereof. The work piece 10 is
set in the lower die 20b. The semiconductor chip 12 is set in
the cavity 28 of the lower die 20b.

In Fig. 15, a state of clamping and molding the work
piece 10 by the dies 20a and 20b is shown on the right side of
the center line CL. The release film 50 is pressed onto the
upper exposed face of the heat sink 80, so no resin flash is
formed thereon. The resin 35 molds or encapsulates not only
thé semiconductor chip 12 but also side faces of the heat sink
80. Area of the escaping section 52 is slightly broader than
that of the heat sink 80, so that no resin invades onto the

upper face of the heat sink 80 and no resin flash is formed

thereon.

[Sixth Embodiment}

A Sixth Embodiment will be explained with reference to
Fig.16. The work pieces 10 are lead frames for transistors
having heat sinks 84. The semiconductor chips 12 are mounted
on the heat sinks 84. A pluralilty of the heat sinks 84 are
connected to the lead frame 10 at regular intervals. Dam
sections of the die are fitted in spaces between the adjacent

heat sinks 84 so as not to leak the resin therefrom. Cavities



on the heat sinks 84. A pluralilty of the heat sinks 84 are connected to
the lead frame 10 at regular intervals. Dam sections of the die are fitted
i n spaces between the adjacent heat sinks 84 so as not to leak the resin
therefrom Cavities 30 86, in which
the heat sinks 84 are accommodate, are fornmed in the upper die 20a, and
the parting face of the upper die 20a, \ghigch includes inner faces of the

cavities 86, is covered wi-th the release film 50. A state of opening
the dies 20a and 20b and setting the mork piece 10 is shown on the left

side of the center |ine CL. he sen1 ctor chi IS nmount d on.the

| oner face of8§he1anF%Fﬁn§Qﬁa t ?ﬁ@ ARG mqﬁaﬁ$eIZaF§ FRed 1%

g0 (B L ol oy L %, g, 00 ko

film5b0 is pr upﬁer ace 0 no resin

| nvades ont o ﬂﬂfcl’x‘ 1dase ihrreehceands nené eéAﬁﬁlle'zssfssl s jkoesRdreder eon.
By clanping t |ece 10 with the release film50, no resin flash is

formed. This Wbe@rthwﬁéléxseai}illml 68d with further reference to Fi gs 33
and 34. As to a front end of the heat sink 84, a 'S %see Fi g.
which is formed betskate af @peningethe dhes la an |20@4aa Jsatsing ﬂa%e of

a st t of th di.e 20a, th f

Chat horesi rPTASPLEES 1 gy SBEWEnanY FBR Leh TH4 11E SHEaFeBrTE Bine A&gap
"T" (see Fig. 33).bet . t £ 2

gap (U (seg %)Seﬁf) mﬁbd}fc\t/\é/ebgn%?‘%é ggmlgsglg oér)\édan tﬂll iét)r%tg:ilngg acgpo he
upper die ZOawéfﬁ ﬁié&@qu méesbﬁ.heaﬁ&u&éfné&p STo) tlféatnomaeaesynfimﬁﬂig i s

formed in the gaps. The release film50, which is conpressed by the dam
section, closthegpgsin \In (tdee chivity323 of the lower die 20b.

The release film 50 is pressed onto an upper face of the
heat sink 84, so no resin invades onto the upper face thereof
and no resin flash is formed thereon.

By clamping the work piece 10 with the release film 50,
no resin flash is formed. This theory will be explained with
further reference to Figs. 33 and 34. As to a front end of the
heat sink 84, a gap "S" (see Fig. 33), which is formed
between an end face of the heat sink 84 and a side face of a
step part of the upper die 20a, is closed by the release film
50, so that no resin flash is formed at the front end of the
heat sink 84. A gap "T" (see Fig. 33) between the parting
faces of the dies 20a and 20b and a gap "U" (see Fig. 34)
between the dam section and the parting face of the upper die
20a are closed by the release film 50, so that no resin flash
is formed in the gaps. The release film 50, which is
compressed by the dam section, closes gaps "V" (see Fig. 34)
between each dam section and the work piece 10, so that no

resin flash is formed on side faces of the work piece 10.

[Seventh Embodiment]



bet ween each dam section and the work piece 10, so that no resin flash is
formed on side faces of the work piece 10. [ Sevent h
Enbodi nent ] 31 A Seventh
Enbodi ment will be explained with reference to Fig. 17. The cavities 28 are
formed in the upper die 20a; the work pieces 10 are set in the |lower die
20b. Upper faces of the sem conductor chgps 12 of the work pieces 10 are
exposed. The release film50 is fed on the | ower die 20b, and the work
pi eces 10 are set on the release film50. The release film50 covers | ower

faces of outer |eads of the r ieces..10 so as hot.ta.formthe resjn

fl ash thereon. A SeTﬂ%tEt?%ﬁﬁi%ﬂ%giowlﬂﬁegﬁnFﬁ? ?ﬁ4ﬂ¥¥§§a§%§§rﬁﬁﬁeokothe
present enbodipent i s | r S C of 4 t ' : odbBs. S in
P o0 Tho BaBR"L7. SThO (ed MBI Ge0 e (CFUHRRA Ol e THE: Q1 oA, DERYT o

t he | ower di @o2Rbpisces W0 sheetset dh the lewenséid i20b.SWppeer fadesAbfl east

a side edge of the ,work piece_ 10, ich 1s on the gate si de, should be
coi nci ded mﬁFheaﬁemhﬁ%?d%ﬁﬁﬁ¥eﬁhi?so$9t9£ Fé?eﬁ%ﬁkf?%qﬁQ§0ﬁ SETet REPOERR:

rel ease film50 i o} | : 0:LEeFLA LAV S : Si he
wor k pi ece. §{5;Q)p%?iéegr\§ s%c}?ﬂl?hsg é%l ggap{)ﬁsag%,l%‘%}g#%\r’%bgépgﬁ?g{%
correctly posbtkopisges NED irek spiteoasthe, raleasdafidendd. The trbatasbey can
break the rel ease film50 when the work pieces 10 are clanped, In
the present &ibBdPReseverhe qwareiasesi Pk cutes lpadssaf thet yoskepieres

term nals of ;the work pieces. 10 well,as_.th nbodi ment shown in Fig. 9,
so that no r&di ROFFRCY d ‘?M%ESanﬁbns #?gt&e F¥e el ectric term nal s

and the nol ded  prpdug s dfEsc OFIHALORo HEYhG CF)es FDLErECOURCLY £RENECT ed

on circuit boards.
present embodiment is the inverted structures of the molding

dies shown in Fig. 9. The work pieces 10 are arranged on the
both sides of the pots 26 of the lower die 20b, so two sheets
of the release film 50 are fed. At least a side edge of the
work piece 10, which is on the gate 40 side, should be
coincided with an inner side edge of the release film 50, so
that the release film 50 is not lifted and no resin invades
the lower side of the work piece.

Upper ends of the guide pins 27, which are capable of
correctly positioning the work pieces 10, are sharpened, so
that they can break the release film 50 when the work pieces
10 are clamped.

In the present embodiment, the release film 50 is pressed
onto electric terminals of the work pieces 10 as well as the
embodiment shown in Fig. 9, so that no resin flash is formed
on the surfaces of the electric terminals and the molded
products (semiconductor devices) can be securely connected on
circuit boards.

A modified example is shown in Fig. 18, Two sheet of the

release film 50 are respectively fed to the parting faces of



A nodi fied exanple is shown in Fig. 18, Two sheet of the release film50
are respectively fed to the parting faces of

32 the dies 20a and 20b. The parting faces including the inner faces
of the cavities 28 are covered with the release fil m 50. By covering the
parting face of the upper die 20a, an upper exposed face of the

seni conductor chips 12 are covered with3 2t he release filmb50, so that no
resin invades onto the exposed faces and no resin flash is fornmed

t her eon. A second cavity 28a, whose area is slightly broader than

that of the Se G00dUSSOTalifout 2nnlopLOr B £ GSIIDG AR, Ohngpoh

cavity 28. By Tormng e second cavi I"nvasi on-o e resin

toward the efﬂ@§§dofa@ﬁé(Eaﬁﬂﬂiessgg‘598d88$é¥edjuﬂ%h;%hec%@1Q§s§efylﬁl5D
prevented. In this exanple, parts of side faces of the sem conductor chip

12 are expopgdcosértg tapplpamtdngofhbe éhetlsenppsidddleo20ahi gnldppemhi ch
i s caused by the nolding heat, can be effectively reduced.
[Ei ght h Enbogkpesed face ofathg gﬁmhcmﬁ@@t%rﬁhms 1Zerexgpaened with

f T d h 2 ted t
Cobetrate of thRePaLFESS, U B0 bor FRRECRE b Skih et %"%HEC Eheerrpreedoa
has cavities gg ;ognénﬂéhﬂgilhhglégﬁ1ggnf%*%gg tﬁéyé% and the rel ease

g

filmb50 covers over partin upper |e 20a i ncl udi ng the
cavities 28. Noteatd@dond@avieheass, fihsdoiren fiad sdnntlheppasdérxpce of

the | ower die 20b.
that of the semiconductor chip 12, is formed in a ceiling face
of each cavity 28. By forming the second cavity 28a, the
invasion of the resin, toward the exposed face of the
semiconductor chip 12, can be securely prevented. In this
example, parts of side faces of the semiconductor chip 12 are
exposed, stress applying to the the semiconductor chip 12,

which is caused by the molding heat, can be effectively

reduced.,

[Eighth Embodiment]

An Eighth Embodiment will be explained with reference to
Fig. 19. The semiconductor chips 12 are connected to a
substrate of the work piece 10 by flip-chip connection. The
upper die 20a has cavities 28 for molding the semiconductor
chips 12, and the release film 50 covers over the parting face
of the upper die 20a including the cavities 28, Note that, no
release film 50 is fed onto the parting face of the lower die
20b.

The work pieces 10 are clamped by the dies 20a and 20b,
the resin is introduced from the pots 26 to the cavities 28, so
that the resin in filled in spaces between the semiconductor

chips 12 and the substrate 10a. By exerting the melted resin,



The work pieces 10 are clanped by the dies 20a and 20b, the resin is

I ntroduced fromthe pots 26 to the cavities 28, so that the resin in
filled in spaces between the sem conductor chips 12 and the substrate 10a.
By exerting the nelted resin, the resin can be securely filled
I n spaces between the adjacent bunps 13. By covering the upper faces
of the sem conductor chips 12 wth the rgel3ease film50, no resin flash is
formed on the exposed upper faces of the sem conductor chips 12. And, by
form ng the second cavities 28a, parts of side faces of each sem conductor
chip 12 can be exposed. Note that,. jn.the resin | di n chi ne shown
in Figs. 17-be ¥eeinfas beysseurg Yrég}iqe%altwm% ggﬁaaegngﬁﬁea nt
di e 20a. [ Ni nt h Enbodi nent ] A Ni nth Enbodi nment
will be expla?ﬂmﬁfv&%h reference to Figs. 20-22. In the resin nolding

machi ne of the preégrﬁove%ri%dit%nhppéibnﬁ@a@s S WHNS R cBhBuEESPESRipe! 12
formed in package sections (resin nolded sections) of the products.  Inner

patterns | OOawstle h@asdbage €atin BOpcayereent ifiashlis Apem&oparhes, etc.
wi Il be connected to the inner patterns |00a. The inner patterns 100a are
i nner | eads aexpesed pmbpenifacesadff theesemigonduatogachépasldn drdstht

circuit boards, etc.. . In the present ex | e, the inner pgtterns | 00 are

exposed i nneFOYRRE the secord,cagities 442+ RaGhS EdSpIEKEREeI R iFRFN s

shown in semiconductor chip 12 can be exposed.

Note that, in the resin molding machine shown in Figs.
17-19, the gates 40 of the resin paths are formed in the upper
die 20a.

[Ninth Embodiment]

A Ninth Embodiment will be explained with reference to
Figs. 20-22. In the resin molding machine of the present
embodiment, concave sections 90 are respectively formed in
package sections (resin molded sections) of the products.
Inner patterns 100a are exposed in each concave section 90,
and CCD parts, etc. will be connected to the inner patterns
100a. The inner patterns 100a are inner leads and die pads of
lead frames, circuit patterns on plastic circuit boards, etc..
In the present example, the inner patterns 100a are exposed
inner leads.

A plan view of the molded package section is shown in
Fig. 21. There is formed the concave section 90 in which a
semiconductor chip, etc. is set, the inner leads 100a of the
leads 100 are exposed on step sections 92 of the concave
section 90. The concave section 90 is enclosed by a resin wall
section 94.

As shown in Fig. 20, the release film 50 is fixed on the



Fig. 21. There is forned the concave section 90 in which a sem conductor
chip, etc. is set, the inner |leads |00a of the |eads 100 are exposed on
step sections 92 of the concave section 90. The concave section 90 is

encl osed by a resin wall section 94. As shown in Fig. 20, the
release film50 is fixed on the 34
parting face of the upper die 20a, which idcludes projected section 96 for
form ng the concave section 90, by air suction. Wen the |eads 100 are
clanped by the dies 20a and 20b, the release filmb50 is pressed onto the

exposed i nner | eads [ 00a, t hat no.tes sh f . d
i nlrcl)er | eads PPRBBANT SH3TR ?%3?@(&8985 fiﬁﬁe?&? %3}? BgPég?tga(pose
termnals to mh ch t c €

nmol di ng ﬂBChlﬁg Tt he preggﬁﬁﬂgﬁbeélnghgé%g% %rggﬁgﬁ@$€|Féb?érgsgﬁﬂ%?%‘

Note that, |gueh £RSeFeis LD iatect1hrpdd bPOEhaId dd 003 a0d apbhertiend

faces of supportlng menbers 99 by adhesive tape 101 so as not to shift the
| eads 100. ThelsappofilmEboEmberess8d eunppothe tédwpdsederinharedeaflst 04 cads
100, so that the upper faces of the inner |eads |I00a can be securely
pressed ont osot hbat eheasesin |fhash dsefiormedvor kthe @x@ossde 1angrplepds

In Fig. 22, nplded sectiqns 35 are forned,on,o I de ,of t rk pieces
10. Since thél Qﬁrksfﬁﬁﬁ: %i?%BQ§e§ubBB?Febe%§5rihé;I%ﬁﬁe?sdl eﬁgo € exposed

Pglr ;;ng ¢ ;[ Ihan gﬁmb ?gﬁ%lvﬁ%qﬁﬁ[&h%es@\fggﬁgﬁg %E ugd e RoRhect&d, hd he
[ Tenth E”bOdeEBﬁ]moldlng machine of the present embodiment can produce
reliable products.
Note that, lower faces of the inner leads 100a are fixed
on upper end faces of supporting members 99 by adhesive tape
101 so as not to shift the leads 100. The supporting members
99 support the lower faces of the leads 160, so that the upper
faces of the inner leads 100a can be securely pressed onto
the release film 50 when the work pieces are clamped.
In Fig. 22, molded sections 35 are formed on one side of
the work pieces 10. Since the work pieces 10 are supported by
the lower die 20b, exposed parts of the work pieces 10 can be

securely pressed and protected by the release film 50 by

clamping the work pieces 10.

[Tenth Embodiment]
A Tenth Embodiment will be explained with reference to
Fig. 23. The resin molding machine of the present embodiment
molds or encapsulates multi-layered IC packages. The
multi-layered IC package is made by piling a plurality of
packages with mutually electrically connecting, so surfaces of
leads must be exposed in both side faces of each package

after molding.



A Tenth Enbodinent will be explained with reference to Fig. 23. The resin

nol di ng machi ne of the present enbodi nent nol ds or encapsul ates

mul ti-layered | C packages. The multi-layered |IC package is made by piling

a plurality of packages with nutually electrically connecting, so surfaces

of |eads nust be exposed in both side faces of each package after nol ding.
35 Fig. 23 shows a state of clanpdng the work piece 10 by the dies
20a and 20b. Leads 102 of the work piece 10 is forned into an L-shape, and
end sections of the leads 102 will be projected froma resin nol ded

ti Kk t 20 th | t
encapsul at1ng. thePsBn OnthEISR CHASE B FLPRPERG TRSIHriitd o5kr PngYt ace
of Jthe upper «fleagla. sudi ol 17t URaqkne09aYE! LRS @Sty AibdeNd0 B Ebplled.
face of the | ower are respectively covered wt e rel ease

50, and the wWegxkoPhACESsHADE) Gartd amdedechebnBenrt ife I RARBS 402 Wil 30beBy
cl anping the work pieces 1 with the release film50, exposed parts of the

| eads 102, wpirojeatéed fmnmwaunﬁsnnjmbddﬂdtbectesmn(p&ﬂkkgt sectiionsd .of the
products, are covered with the release filmb50, so that no resin_flash is
fornmed on the expokke pRpexs die 20a hasl thal Faylbiepatk s engapsnlakid been

Tecrs R el A EE LAY o St
o 06 1ok A e B A B
other and rel babtihgyrade 6f“tﬂé:lB%EKaE§é 26p £¥b'f€§§éﬁﬂlvely covered
with the release film 50, and the work pieces 10 are clamped
between the release film 50. By clamping the work pieces 10
with the release film 50, exposed parts of the leads 102,
which will be projected from the resin molded sections of the
products, are covered with the release film 50, so that no
resin flash is formed on the exposed parts.

A plurality of packages, which have been molded or
encapsulated with the resin, are vertically piled to mutually
electrically connect their leads 102. In the resin molding
machine of the present embodiment, no resin flash is formed on
the surfaces of the leads 102, so that the packages can be
securely electrically connected each other and reliability of

the IC packages can be improved.

[Eleventh Embodiment]

An Eleventh Embodiment will be explained with reference
to Figs. 24 and 25. The resin molding machine of the present
embodiment makes optical packages 108, in which rod-shaped
lenses 104 (see Fig. 25) are held by a molded section 106. In
the optical package 108, a plurality of the lenses 104 are

held in the molded section 106, which is formed into a



[ El event h Enbodi nent ] An El eventh Enbodi ment will be explained with
reference to Figs. 24 and 25. The resin nolding machi ne of the present
enbodi ment makes optical packages 108, in which rod-shaped |enses 104 (see
Fig. 25) are held by a nolded section 106. In the optical package 108, a
plurality of the lenses 104 are held in the nolded section 106, which is

formed into a 3 6 36 circular disc
shape. In Fig. 24, the rod-shaped | enses 104 are vertically arranged
and cl anped by the dies 20a and 20b, and they are nolded by filling the
resin 35 in the gavitji.es o t he dies. The dies 20a and 20b )
respecti vel Yz aéégﬁfleg 385 and 21b I n which upper ends and | ower ends
of the lenses 10 hgl,d. t I I

respectively fe on Fheggar¥g¥i}. aces & 9%@55?629 O%E% {F;¥§§Hfi nDId t he

nol ded sect ixdtralled badt Bﬁaﬁgé’ tbye&:l?el@ﬁk@d 284ban8 h2ok ¢! £ab echdy laped0
covers over outer faces of the |l enses 104, so no resin 35 invade onto the

out er faces mafldiede blyefisé$in@4thdaresime 35ednnthad5cagitiés enf tIienck eishe
| enses 104 are opti cal parts no resin flash nmust not be forned on the
outer faces. hel AaBFe20pranfli A0 FRFDSEtAvedchaY eyca it iessidanandi ng

hi neof mhod h f ! d
ext on bi |1 14 rfﬁ?%ﬁééagﬁvé?ﬁrﬁ%%leg%éﬁ%i%%ﬁ?*ﬁ?%@f & Q'Oé'x% Phal
shapes of ”h%l'de%% %ﬂé easeqfselq]%a%%{)tﬁ%ﬁf bhgrd ePe&Se A4 AN b

securely covered with t orn1the cavities 21a and
21b, in whi gredt I&ﬁ tﬁbepéﬁtim_i; e @fethet A2e€N@Sa 0dnd t20b [t a9 d1@4Ae

hol di ng nmenbers 110 nay be provided in the

molded section 106. In the cavities 21a and 21b, the release
film 50 covers over outer faces of the lenses 104, so no resin
35 invade onto the outer faces of the lenses 104 when the resin
35 is filled. Since the lenses 104 are optical parts, no resin
flash must not be formed on the outer faces. So, reliable
products can be produced by the resin molding machineof the
present embodiment.

By having enough flexibility and extensibility, the
release film 50 can be easily deformed along external shapes
of the lenses 104, and exposed parts of the lenses 104 can be
securely covered with the release film 50. To form the cavities
21a and 21b, in which the release film 50 covers the ends of
the lenses 104, holding members 110 may be provided in the
cavities 2la and 21b as shown in Fig. 24. By clamping the
lenses 104, by the dies 20a and 20b, with the release film

50, the release film 50 is extended and fits and covers over

the ends of the lenses 104.

[Twelfth Embodiment]
A Twelfth Embodiment will be explained with reference to

Figs. 26 and 27. The resin molding machine of the present



cavities 2la and 21b as shown in Fig. 24. By clanping the |enses 104, by
the dies 20a and 20b, with the release film 50, the release film50 is
extended and fits and covers over the ends of the | enses 104.

[ Twel ft h Enbodi nment ] A Twel fth Enbodi ment will be explained with
reference to Figs. 26 and 27. The resin nol ding machi ne of the present

37 enbodi nent nol ds a hol ding section 376 of an optical cable 112, which
includes a plurality of optical fibers, with resin. The holding section 116
bundl es the optical fibers as one optical cable 112. In Fig. 26, the

0 20 el B WD, B0, st it i

50, and the r e~cavl 8.7 A pus presses the

rel ease film3Q920n{Ri8R LMERIdRNEG paceadityhef oppticall ddlbers,1w2thorpsenent
the resin fromsticking thereon. By gushing the release film50, which has
n

enough el ast i Eheyhobddingtsectimred 1énbundéesothe heplinalc fiibesis| @s192e no

in 35 i nvades, th f th ' i RGo
ol di g the. noPRHAg L et f i 101 TiHe a8¢ i Ehf CRbrel (RS 192, is hel,
the optical cghl endldisambe id Fobsdwith Bher pdbéeniflidth BOgcandi thehi gh

positioning accuracy. By nolding with the release film50, the end face of
the optical cablin BBnisfhickledfin tbeopavity 28 bek Pusdwr Bd4cPEgESREt Bt

sticking resin flash, _dust etc.. The optical .cabl e 2 having th | ded
hol di ng sect i 6ﬁ5ﬂ86i§1 0591 torag. UE??P 668 ££88'Sk tie ob 1Cf‘$h|°?§%§ﬁt h
Enbodi ment | A Thi i ' Iped gy r e
to Figs. 28 arl131’225(.) iﬁ%&érrgtgirg]ﬂbml ?ﬂgﬁng%h%:‘éé%?&? ﬁig@prﬁl‘a‘ gsﬁgntB 24 g%ggﬁﬁeﬁl?é
mol ds pin gri gepaate. fEReB®f wWhiehphasgendugharébkadiaicityp! asttioc theseppenr d

123, which will _be nolded, and a pIuraIitg of pins 120, which _wll Ee
vertical |y exesddéacerefntheomdsalpeable1bl2, Ak g 30rEva968 BRtPhe

pins 120 mﬁllthe upper end face thereof while molding.

By molding the holding section 116 of the optical cable
112 with the resin 35, the optical cable 112 can be attached
to a predetermined place with high positioning accuracy. By
molding with the release film 50, the end face of the optical
cable (end faces of the optical fibers) can be clean without
sticking resin flash, dusts, etc.. The optical cable 112
having the molded holding section 116 is shown in Fig. 27.

[Thirteenth Fmbodiment]

A Thirteenth Embodiment will be explained with reference
to Figs. 28 and 29. The resin molding machine of the present
embodiment molds pin grid parts. Each of the pin grid parts
has a plastic base board 123, which will be molded, and a
plurality of pins 120, which will be vertically extended from
the base board 121. Heads sections 120a of the pins 120 will
be projected from a bottom face of the base board 121.

In Fig. 28, the pins 120 are set in the lower die 20b.
The pins 120 are pierced through a tape-shaped pin holder 122



be projected froma bottomface of the base board 121. In Fig. 28, the
pins 120 are set in the lower die 20b. The pins 120 are pierced through a
t ape- shaped pin hol der 122 38 SO
as to vertically set the pins 120 in the |lower die 20b. The pins 120 are
set-in the lower die 20b together with the pin holder 122. The tape-shaped
pin hol der 122 may be made from the fil&8uaterials of the release film 50.
In the case of filmforned pin holder 122, it may be fed by the film

f eedi ng nechani smfor feeding the release film 50. Thr ough- hol es 124,

whi ch are arranged.,to_cott nd the .pi.n 2 ., t I r
di e 20b; suppot Snézopivﬁgti%%?%msl%ﬁ trheers]g)é'gltsi 3§ﬁy9§u§%§rm¥ edpllréns Zofmgre

provided in gﬁg& thiough- et eid he ThfvetURREr DOBItBEEEhd2 6rialte tHa @Y%

bi ased upwar y springs 128. The upper die 20a has the cavities 28,

and the rel eaggded 12250The tape-ashdpged pamt hojdback22imdneeippeie direm20a

I ncl udi ng the caégaies §8. Tge QERéaiof t he c%vhtigé %F ﬂg{ine tg% hei ght

of the base Bdwr ddlmpmaseriakbs oo dedsese. fihm ei 41 g FEEF t he

cmbodi ment . HOMERImEacPLonEoL9B0A B o mBnGe B0 e e dudd dRERPh

enbodi nent, o n s tire n e

rel ease film e | di 08 ' 1 I S bias the pins 120
h £6! 8L0g ShH138e128 14! Y p

upwar d, and Fﬁ%:gﬁﬁfhngg?aces %ﬁJ?ﬁE cavitigs 28 securely press the

rel ease film50 onheouhh-hedds SEZ4) G ch?@aeohrirhfgedits ditfredpand ke di es
20a and 20b are cl osed. In the present enbodi nent, upper end faces of
the head sedtheopdns20206faracb@red itodher d overudet y2¢oy eyunporitiimag péns

rel ease filrnf%%:Nuhkghn?gggggﬁi§éi§“%d5%§r% Ehgsgigg {fgrmg¥énbrovided in
each through-hole 124. The supporting pins 126 are always
biased upward by springs 128.

The upper die 20a has the cavities 28, and the release
film 50 is fed on the parting face of the upper die 20a
including the cavities 28. The depth of the cavities 28 define
the height of the base boards 121 of the pin grid parts. The
ceiling faces of the cavities 28 push the head sections 120a
of the pins 120. In the present embodiment, the head sections
120a of the pins 120 are pressed onto the release film 50
while molding. The springs 128 always bias the pins 120
upward, and the ceiling faces of the cavities 28 securely
press the release film 50 onto the head sections 120a of the
pins 120 when the dies 20a and 20b are closed.

In the present embodiment, upper end faces of the head
sections 120a of the pins 120 are securely covered with the
release film 50 while molding, so no resin flash is formed on
the exposed (upper) faces of the head sections 120a. And, the
head sections 120a can be securely electrically connected by
wire bonding, etc.. Further, by piercing the pins 120 through

the pin holder 122, no resin flash is formed on exposed parts



t he exposed (upper) faces of the head sections 120a. And, the head
sections 120a can be securely electrically connected by wire bonding, etc..
Further, by piercing the pins 120 through the pin holder 122, no resin
flash is formed on exposed parts of the pins 120. In Fig.
29, the escaping sections 52, which correspond to the pins 120, are forned
I n the upper die 20a, so that resin inva8i®n can be further prevented by
the release film50. In the present enbodi nent, the upper end faces of the
head sections 120a coincide with the upper face of the base board 121,

but they may be %rojected 560n10r retracted in the upper face of the base
board 121. of the pins 120. [ Fourt eent h Enbodi ment ] A Fourteenth

Enmbodi nent will be_e ai hgd wi far : | g7 : n
crbodi mont , the willo el eage 1% e BRI Feg e 8nen 2 s S SAEE o
sheet of the R¥d @Wns' §263SEré i il arrﬁth@d\zllggekh@iéozw, He t2 Fedin
arranged on each side of the pot 26. rk pieces 10 are clanped with
t he rel ease fiinwas@oandannbé dbartdrerepoayentatedywihé rédleasssifii 184 50soIno
resin invades the parts of the morktﬁggces 10, which are covered with the

rel ease film 3de presentogpbedinantof yppeznend £ages ¢falthediberdpl at ed
|l ead f , d f . L r.eat , It i d t f th t
prevent the 1 GSFLPRSL A At W 5 & it Pol bhge® £a¢8 oI e hgrdifing
mechine of thq Rresgnt LaEbAll N drd ectRAPkRoRf of el A1 190 2RRULBHLRY
| ead frames having no da

face of the base board 121.

[Fourteenth Embodiment]

A Fourteenth FEmbodiment will be explained with reference
to Fig. 30. In the present embodiment, the wide release film
50 is fed to the upper die 20a; two sheet of the narrow
release film 50 are fed to the lower die 20b and arranged on
each side of the pot 26.

Work pieces 10 are clamped with the release film 50 and
molded or encapsulated with the resin 34, so no resin invades
the parts of the work pieces 10, which are covered with the
release film 50.

Some types of lead frames, e.g., palladium plated lead
frames, need no surface treatment, so it is advantageous for
them to prevent the resin from invading onto their leads.

The resin molding machine of the present embodiment is
capable of molding or encapsulating lead frames having no dam
bars with resin. Since the release film 50 has high flexibility
and compressibility, the release film 50 having proper
thickness is capable of entering and closing spaces between
the adjacent leads, so the release film 50 act as the dam bars

while molding.



bars with resin. Since the release film50 has high flexibility and
conpressibility, the release film50 having proper thickness is capable of
entering and cl osing spaces between the adjacent |eads, so the rel ease
filmb50 act as the dam bars while nol ding.

40 Note that, in the above described enbodi nents, the pots 26 are
provided in the |l ower dies 20b, but the ¢resent invention can be applied
to the resin nolding machi ne whose pots 26 are provided in the upper die
20a. In the both types of the resin nDIding machi nes, the nethod of the

t i ti execut.ed di n h Ie se film
Peast one of the NSEAT RBSHT obt A% ampvsonscrbed fib fitmtison ey bgEs”
embodi ed i n %h%&»ese%viasafﬂ& The vroy%gutal@gp%s' ggué O the Shlri t or

essential characteristics thereof present e di ment’s are therefore

to be consi déne@ntiiBnathnrbs pasiis «&s tio th&tEé&iﬁeméuuﬁ.é?S&idﬂiﬂeVﬁhoEEe
scope of the invention being indicated by the appended clains rather than

by the foregdPtg aéserEpprQNnéﬂﬁjuﬂ ithehapges @heckOxorin thie Miotht hgpesani ng
and range of eq valenc e clains are therefore intended to be
erbr aced thepg ghe re51 mol ing machines, the method of the present
invention can be executed by feeding the release film 50 to
at least one of the molding dies 20a and 20b.

The invention may be embodied in other specific forms
without departing from the spirit or essential characteristics
thereof. The present embodiments are therefore to be considered
in all respects as illustrative and restrictive, the scope of
the invention being indicated by the appended claims rather
than by the foregoing description and all changes which come

within the meaning and range of equivalencyof the claims are

therefore intended to be embraced therein.



1. (Amended) A nmet hod of nolding a work pi ecgﬂs(sq,ge)mgggegn

conprising t covering over a whol ﬁeﬁ&%% a
nol di ng die Im“;lmﬁumn””rw udes no pot, with rel easeImmHlmm;ﬂ

cl anpi ng sai & worktpi &ce® (10), with said release film( n I g dies
(20a, 20b); and filling the nelted resin in a nolding section
(28) of said nolding die (20a, 20b), 41 characterized in

that said release film(50) is tightly pressed on a surface of a part of
said work piece (10), which is exposed after nolding, in said clanping

st ep. 2. The net hod according to g&é&@glﬂ wherein the part
of said work piece (10), which is expose er nolding, is l|ocated in the
nol di ng section (28) of said nolding die (20a, 20b) when said nol ding dies
(20a, 20b) clanp said work piece (10). 3. The net hod according to
claim 1, 1.  Wremrithodhefpaslddig SaivbMopieRiee¢ @0 10l th Wesih ) s
exposed after nolding, is |ocated outside of said nolding section (28) of
sai d nol di ng di e (20a&ompaiisingebhgastepsodfli ng di es (20a, 20b) cl anp said
wor k piece (10). , .

REPLACEMENT SHEET  £overinghavagtdoRREcst diat§to clai m 1,

wherein the nolding section.(28),is forned in t.he parting ce one . of
said mol di ng di es (20a, Egb?g 5%%st e of molglng dies (56%, iHb) Wity

release film (50);

clamping said work piece (10), with said release film
(50), by said molding dies (20a, 20b); and

filling the melted resin in the molding section (28)
of said molding die (20a, 20b),

characterized in,

that said release film (50) is tightly pressed on a
surface of a part of said work piece (10), which is exposed

after molding, in said clamping step.

2. The method according to claim 1,

wherein the part of said work piece (10), which is
exposed after molding, is located in the molding section (28)
of said molding die (20a, 20b) when said molding dies (20a,
20b) clamp said work pigce (10).

3. The method according to claim 1,
wherein the part of said work piece (10), which is
exposed after molding, is located outside of said molding
section (28) of said molding die (20a, 20b) when said molding
dies (20a, 20b) clamp said work piece (10).
4. The method according to claim 1,

wherein the molding section (28) is formed in the

THIS SHEET HAS BEEN
REPLACED




a parting face of the other nolding die (20a, 20b) is 1s§w§h

sal d release film (50) is fed. 5. The net ho memr@mfw{;: ﬁ1
ti1m (o [IUH |ﬁﬂ|1|ﬁﬂ[lﬂi|ﬂlﬁ3§?ﬁh”g. S Formed in' the pa'rt”. |

nol di ng di & (204, Ob wher eby deformati on of said mork piece (10) is
prevent ed when said nDIdlng die (20a, 20b) 2 presses said release film (50)

on the surface of said work piece (10). 6. The net hod according to
claim1, wherein the part of said work piece (10), which is
exposed after nmolding, is an electrig._ter

pal . _ . 7.
according to BREFHY, “tace of one Whepaif ?ﬂgéhﬁﬁtd%ﬁs5$QQ§4NQLg§p|éﬁa (10),
whi ch i s exposed after nDIdln e S a a diati ar The
- Giieact 8¢ BEEoLR% Mol dre (208200 i

nmet hod according to il plece

(10), which ig E%&@S@&@faﬁr éﬁghdgaga kélégse%madsd)r 3RS pagent part.
REPLACENMENT SHEET 9. (Anende resi n nol ding nmachi ne,

conpri si ng: a press section (A |nclud|ng a coupl e of nol ding
dies (20a, 20b) for clanping and nolding a work piece (10) to be nol ded,
and a coupl e 0b.pl at e mehhivdc hcsardingotdi elpth els, (20a, 20b) are
respectively attached; . ) ) ) ) )
wherein an escaping section (52, 54), in which said
release film (50) can be accommodated, is formed in the
parting face of said molding die (20a, 20b), whereby
deformation of said work piece (10) is prevented when said
molding die (20a, 20b) presses said release film (50) on

the surface of said work piece (10).

6. The method according to claim 1,
wherein the part of said work piece (10}, which is

exposed after molding, is an electric terminal.

7. The method according to claim 1,
wherein the part of said work piece (10), which is

exposed after molding, is a heat radiating part.

8. The method according to claim 1,
wherein the part of said work piece (10), which is

exposed after molding, is an optical transparent part.

9. A resin molding machine,

comprising:

a press section (A) including a couple of molding dies
(20a, 20b) for clamping and molding a work piece (10) to be

molded, and a couple of platens to which said molding dies

THIS SHEET HAS BEEN
REPLACED




a loading section (D) for setting said work piece (10)a I
(34, 36) into said nolding die (20a, 20b) of said presgﬁl‘sglhee&{%S qﬁ“ﬂ?
an unl oa for conveying a nolded product f
section ﬂ“]mmllﬁl“ﬂ)"lmﬁ“ an accommodati ng section (F) f
said nol ded¢prbddtt,® i which disused resin has been reaned

characterized by: a filmfeeding nmechanism (G belng provided to
one of the platens, said film feeding mechani sm (G feeding release film
(50) to cover over a whole parting face of one of said nolding dies (20a).
whi ch includes no pot; and an air sucking nmechani sm (42, 44, 47,

59, 60) for Qé%fngggg EE'P&&gcﬂh_ QSth%%hehhe parting face of sald
a r

nol di ng die ( y al uction The resin noldi ng machi ne
according to claim 9a loading sedi@rLi(D)S&oe keading serd ivurk Bidce l(Qoat ed
on one side of said press section (A), said unloading section (E) is

| ocated on t emdosheessndeatéetabf(34n®@6) into saidsmoiding rifedd0ag
mechani sm (G _feeds said release film(50) in the direction perpendicular
to a line cod¥®dt PhgS3afddPreslisRFtdedt (A’ (D) and sai d unl oadi ng section

&Eéreln gild flllrfeégfln %ﬁg%%§%§§hlnggﬁp%0rgég é§5£§ajgkaﬁed a
f eedi ng roII &oﬁ%kto?g§ﬂ'§§h& OVIge% E%%§QAB'|§hé5O) has been wounded,

said feeding-roll belng on one Si of said nolding dies
(20a, 20b); an accommédatAlne @lelchd ohok Fr £6¥) ad dmddadiing esed

rel ease film (50), which has passed over the parting face of said nol di ng
die (20a, 20mpldedi grodutectimglria disiéed besig pao\bamd removied ,ot her

side of said nolding dies (20a, 20b);
characterized by:

a film feeding mechanism (G) being provided to one of
the platens, said film feeding mechanism (G) feeding release
film (50) to cover over a parting face,

of at least one of said molding dies
(20a, 20b); and

an alir sucking mechanism (42, 44, 47, 59, 60) for

fixing said release film (50) on the parting face of said

molding die (20a, 20b) by air suction.

10. The resin molding machine according to claim 9,

wherein said loading section (D) is located on one
side of said press section (A), said unloading section (E) is
located on the other side thereof, and

said film feeding mechanism (G) feeds said release film
(50) in the direction perpendicular to a line connecting said

loading section (D) and said unloading section (E).

11. The resin molding machine according to claim 9,
wherein said film feeding mechanism (G) comprises:

a feeding roller (6) on which long new release

THIS SHEET HAS BEEN
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a driving section for rotating said feeding r Ol khdefilas BR REAL

collecting roller (7) according to nolding action o I Idlng
e e . e <o AN,

provided * ‘to‘safd holding dies (20a, 20b) and capabl e of engaging wth

each other to correctly position said nolding dies (20a, 20b) when said
mol di ng dies (20a, 20b)clanmp said work 4 biece (10), said |ock bl ocks
(70a, 70b, 72a, 72b) being arranged not to |nterfere mﬁth sai d rel ease
film(50) covering said nolding die (20a, 20b). The resin

nol di ng machizne_a | e

section (52, f%ZT ?58 gkg%rﬁééﬁif% edggées?lﬁn??g%}nﬁyygé?é}.qggc%%ﬁggated S
formed in th?r@@i&éﬂgoﬁa&ﬁbcﬁldﬁmd@ QQHQ'HGIQiﬁ%(éEEh @), 20b);14.

The resin nolding machi ne according to claim wherein a
drawi ng groove (46), intoawvldedingackébed p2)tfof wiaidingehsade relkbase
(50) is drawn by air suction, is forned in a ﬁerlpheral of the nol ding
section (28)faimshp@) . WﬁﬂQhrﬂ?SdP@S€2@a°V29bF pantsing faceripf sadfn

| di hi d .
oL "9 MRS BRI REATES AT Bada, corueasins AHEY g BB, 0
i t , i ' | . of 0l . t f d
ﬁ;{dfﬁg 8?2 Fgégiéééﬁgh'éhé*d%ﬂérpgﬁﬁé off s218 RSLARJ RiBEC 28] (58%820)33'
covering sai gngol ding die (20a, 20b).
a driving section for rotating said feeding

roller (6) and said collecting roller (7) according to molding

action of said resin molding machine.

12. The resin molding machine according teo claim 9,
wherein width of said release film (50) is designed to
cover over the whole parting face of said molding die (20a,

20b).

13. The resin molding machine according to claim 9,
wherein width of said release film (50) is equal to
that of said work piece (10), and
said release film (50) is fed to a position

corresponding to said work piece (10).

i4. The resin molding machine according to claim 9,
further comprising lock blocks (70a, 70b, 72a, 72b)
being respectively provided to said molding dies (20a, 20b)
and capable of engaging with each other to correctly position
said molding dies (20a, 20b) when said molding dies (20a, 20b)
clamp said work piece (10), said lock blocks (70a, 70b, 72a,

72b) being arranged not to interfere with said release film
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15. The resin nDIding machi ne according to claim?9, wherei n an

escapi ng An which said release fi kb 6RMH.C80, RE jaced
accomod iﬂ“"ﬂ the parting face of said a,
20b) . ue r=93| n mol di i ng machi ne according t Hm mu

wherein a dramnng groove (46), |nto whi ch a sl ackened iItfl r el ease
film(50) is drawn by air suction, is faorrged in a peripheral of the
nol di ng section (28) of said nolding die (20a, 20b). 17. The resin
nmol di ng machi ne according to claim15, wherein a draw ng groove

(46), into mhlch a sl ackened, par S Ld ease. film (50) is drawn by
air suction, (30)fePHeiing s2ide gﬂéPSI of 2@aesigﬁﬁ'ng section (52) of

sai d nDIding die (20a, 20b).

15. The resin molding machine according to claim 9,
wherein an escaping section (52, 54), in which said
release film (50) can be accommodated, is formed in the

parting face of said molding die (20a, 20b).

16. The resin molding machine according to claim 14,
wherein a drawing groove (46), into which a slackened

part of said release film (50) is drawn by air suction, is

formed in a peripheral of the molding section (28) of said

molding die (20a, 20b).

17. The resin molding machine according to claim 15,
wherein a drawing groove (46), into which a slackened

part of said release film (50) is drawn by air suction, is

formed in a peripheral of the escaping section (52) of said

molding die (20a, 20b).
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