1 METHOD FOR RESI N MOLDI NG AND RESI N MOLDI NG APPARATUS FI ELD OF THE

| NVENTI ON The present invention ,relates to a nethod for resin nolding
and a resin nolding apparatus, in each of which a release filmis provi ded
on at least a work nmounting face of a clanping face of a nolding die set,
the nolding die set is put into a clanping state, and the work including
its periphery is resin-nolded therein. BACKGROUND OF THE | NVENTI ON

The applicant i nvem%ﬁa%ﬁiwggbggr%bygiyg W ph an el ongated

rel ease filmeasily pee et and resin is used. In

the resin nolding appaRFEIEIN MO T.BEREEAPPARWTEISIS wound on a reel, is
supplied to a space between a clanping face of an upper die and a cl anpi ng

face of a lower die, and the release filmis sucked. And then, a work is
nount ed on_t he cla_r}'pi ng.face_of the lower die together with the rel ease
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clamping face of a molding die set, the molding die set is put
into a clamping state, and the work including its periphery is

resin-molded therein.

BACKGROUND OF THE INVENTION

The applicant invented a resin molding apparatus in
which an elongated release film easily peelable from a molding
die set and resin is used. In the resin molding apparatus, the
release film, which is wound on a reel, is supplied to a space
between a clamping face of an upper die and a clamping face of
a lower die, and the release film is sucked. And then, a work is
mounted on the clamping face of the lower die together with
the release film, the resin is supplied onto the work, a substrate
part of the work is clamped by clampers, and the work is
compression-molded (see Japanese Laid-open Patent
Publication No. 2000-277551).

By employing the above described resin molding
apparatus, no resin fins are formed in the molding die set and
no resin contaminates the clamping faces, so that a molded
product can be easily removed from the clamping faces.

In some works, devices are formed close to outer edges

of a substrate (e.g., wafer) for mass production.



In some works, devices are forned close to outer edges of a substrate
(e.g., wafer) for mass production. 2 In this case, the substrate
cannot be cl anped by, for exanple, thg clanpers, so it is difficult to
correctly position and set the work in the nolding die set. Especially, in
case of using the release film the release filmis sucked and held on the
clanping face, but the work is nmerely nounted on the release film
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the work and the die, cannot be prevented.

Further, the outer edges of the work are included in a

resin molding range, so a contact area between the work and

the release film held on the clamping face is large. If the

release film is not peeled from the molded product, it is

difficult to smoothly take out the molded product from the

molding die set.

SUMMARY OF THE INVENTION

Accordingly, it is objects to provide a method for resin
molding and a resin molding apparatus, each of which is
capable of solving the above described problems of the
conventional technology. Namely, the method and apparatus of
the present invention are capable of correctly positioning and
holding a work on a clamping face of a molding die set and
easily removing a molded product, whose periphery is
resin-molded, from the molding die set.

To achieve the object, the present invention has
following structures.

Namely, in the method of the present invention, one side

face of a work is resin-molded in a molding die set, which



Nanely, in the nmethod of the present invention, one side face of a work is
resin-nolded in a nolding die set, whjch 3 resin-nolds the work in a

cl anping state and in which the work s sucked and held on at |east one of
clanmping faces and resin-nolded in a cavity concave secti on whose outside
dinmension is larger than that of the work. The nethod conprises the steps
of : sucking and holding a first release filmwhich covers at |east
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after holding the first release film so as to hold the work on the
cl anpi ngrésimemolded in a cavity concave section whose outside
dimension is larger than that of the work.

The method comprises the steps of:

sucking and holding a first release film which covers at
least one of the clamping faces of the molding die set;

setting the work in the molding die set;

sucking the other side face of the work through a work
sucking hole of the first release film, which is formed before or
after holding the first release film, so as to hold the work on
the clamping face;

closing the molding die set so as to clamp the work; and

pressurizing and heating the resin, which has been
accommodated in the cavity concave section.

In the method, the other side face of the work is sucked
through the work sucking hole of the release film, which covers
one of the clamping faces and held thereon, so that the work
can be correctly positioned and held on the clamping face and
resin-molded without contaminating the clamping face on
which the work is held.

On the other hand, the resin molding apparatus of the
present invention resin-molds one side face of a work in a
molding die set, which resin-molds the work in a clamping
state and in which the work is sucked and held on at least one
of clamping faces and resin-molded in a cavity concave section
whose outside dimension is larger than that of the work.

The resin molding apparatus comprises:

the molding die set including a film sucking hole, which



closing the nolding die set so as to clanp the work; and pressurizing and
heating the resin, which has been accgnnndated in the cavity concave

secti on. In the method, the othér side face of the work is sucked

t hrough the work sucking hole of the release film which covers one of the
cl anping faces and held thereon, so that the work can be correctly
positioned and held on the clanping face and resi n-nol ded w t hout
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work sucking hole of the release film and hold the work on one

of the clamping faces, and taking out the molded product from

the molding die set; and

a peeling unit for peeling the release film, which has
stuck on the molded product, from the molded product after the
molding die set is opened.

In the resin molding apparatus, the molding die set is
opened, and then the release film stuck on the molded product
is removed. Even if the periphery of the work (the molded
product) is resin-molded, the release film, which has stuck on
the other side face of the work, can be peeled from the molded
product, by the peeling unit, with applying tension to the
release film, after opening the molding die set. Therefore, the
molded product can be smoothly taken out from the molding die
set.

The work sucking hole may be formed in the first release
film, by a hole-forming jig, after the first release film is
sucked and held on one of the clamping faces.

For example, the work sucking hole is formed, by
inserting a needle of the hole-forming jig into a work drawing
hole formed in a work mounting face, in the molding die set.

With this structure, the work sucking hole, which is



a conveying unit for conveying the work into the nolding die set so as to
suck the other side face of the work Ehrough t he work sucking hole of the
rel ease filmand hold the work on one of the clanping faces, and taking out
t he nol ded product fromthe nolding die set; and a peeling unit for
peeling the release film which has stuck on the nol ded product, fromthe
nol ded product after the nolding die set is opened. In the resin

| di , | i L S6thi fil
Ctuck or Chat S BLaORE SR 1SR B8 b B R O R e e or b

(the ol degl spaegduehkresti@dinstpe ieds e trEm! B 8agk dd lald WeldhoRash et uck on
the other side face of the work, can be peeled fromthe nol ded product, by

t he peel champnntg, faceh applying tension to the release film after opening
the nol ding die set. Therefore, the npol ded product can be snooth]y taken
out fromthe noh@ilv@leiforsting jig mayna aueWl g cydita dedy Whi¢hr ned in

e B b A3 oD CREA G AT o, 17 The 11Tt release filim
ok Sueke 19 TRl LoL TP 40 SRS nem b bgrong 19,
set. Wtthé hwerkt sucking hiohe yorfiorsneli by bebertiwd ¢hel aeedle into

the work drawing hole.

With this structure, slack and break of an inner edge of
the work sucking hole can be prevented, and the work sucking
hole can be formed without drawing of the first release film
caused by the reciprocation of the needle.

The first release film having the work sucking hole may
be sucked and held on one of the clamping faces, and

a second release film may be sucked and held on the
other clamping face, in which the cavity concave section is
formed.

With this structure, the work mounting face is covered
with the first release film and the cavity concave section is
covered with the second release film. So, even if the both side
faces of the work are resin-molded, no resin contacts the
molding die set, so that the molding die set can be easily
cleaned.

Setting the work may be guided by a guide member,
which is projected from a work mounting face formed in one of
the clamping faces, and

the guide member may be retracted from the work

mounting face when the molding die set clamps the work.

With this structure, the guide member guides the



separated fromthe fil msucking hole, can be securely fornmed in the state
where the first release filmis sucked and held on the clanping face.
The hole-formng jig may include a guide cylinder, which guides

reci procation of the needle, and t he guide cylinder nmay press the
first release filmwhile the work sucking hole is formed by inserting the
needl e into the work draw ng hole. Wth this structure, slack and
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the loader may set the work onto a work mounting face.

With this structure, the loader can be correctly
positioned with respect to one of the clamping face and can set
the work onto the work mounting face, so that the work can be
correctly set and positioned in the molding die set.

The first release film, which has stuck on the molded
product, may be removed by a peeling bar, which is moved
parallel to the work, in a state where the first release film
covering a work mounting face is sucked and held on the
clamping face and the molded product is held and lifted from
the work mounting face by an off-loader.

With this structure, the first release film, which has
stuck on the molded product whose periphery is resin-molded,
can be compulsorily removed, by the peeling bar, with applying
tension to the first release film. Therefore, the molded product
can be easily taken out from the molding die set.

The first release film, which has stuck on the molded
product, may be removed by a peeling bar, which is moved
parallel to the work, in a state where tension is applied to the
first release film covering a work mounting face by winding

actions of an elongated feed reel and an elongated collecting



t he gui de nenber may be retracted fromthe work nounting face when the

nol ding die set clanps the work. Wth.,this structure, the guide nenber

gui des the 6 periphery of the work, $o that the work can be mounted on the
wor k nounting face and sucked and held thereon. Further, by retracting the
gui de nenber fromthe work nounting face, the periphery of the work can be
resi n- nol ded. The work and the resin nay be conveyed to the nol ding
di e set a | oader, the | oader may be correctly positioned with
respect to one of the clanping face, and the | oader may set the work onto a

wor k nmounti ng Wagle-this structure, by previously applying the tension to
the first release film stuck on the molded product, the first
release film is inflected by moving the peeling bar, so that the
first release film can be easily peeled from the molded product.

The first release film, which covers a work mounting
face and has stuck on the molded product, may be removed by a
peeling chuck, which holds and moves the first release film
away from the work, in a state where the molded product is
held and lifted from the work mounting face by an off-loader.

In this case, preferably a product receiving table is
inserted under the work before the first release film is removed
by the peeling chuck. Falling the molded product from the
off-loader can be prevented when the first release film is
removed from the molded product.

By employing the resin molding method and the resin
molding apparatus of the present invention, even if the work is
mounted with the release film, the work can be correctly
positioned and securely held on the clamping face. Further, the
molded product whose periphery is resin-molded, can be easily

removed from the molding die set.

BRIEF DESCRIPTION OF THE DRAWINGS

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

Fig. 1 is a sectional view of a resin molding apparatus;

Fig. 2 is an explanation view of an open/close mechanism

of a molding die set;



Wth this structure, the | oader can be correctly positioned wth respect to
one of the clanping face and can set ghe work onto the work nounting face,
so that the work can be correctly set "and positioned in the nolding die
set. The first release film which has stuck on the nol ded product,
may be renoved by a peeling bar, which is noved parallel to the work, in a
state where the first release filmcovering a work nmounting face is sucked
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inflected by noving the peeling bar, so that the first release filmcan be
easi |y peel ed Frgen tite amod deB predimdtional views of the molding die

set, which show resin molding steps following the step shown
in Fig. 5B;

Figs. 7A and 7B are sectional views of the molding die
set, which show resin molding steps following the step shown
in Fig. 6B;

Figs. 8A and 8B are sectional views of the molding die
set, which show resin molding steps following the step shown
in Fig. 7B;

Figs. 9A and 9B are sectional views of the molding die
set, which show resin molding steps following the step shown
in Fig. 8B;

Fig. 10 is a sectional view of the molding die set, which
shows a resin molding step following the step shown in Fig.
9B;

Fig. 11 is a sectional view of the molding die set
including a hole-forming jig;

Figs. 12A and 12B are sectional views of the molding die
set including peeling means;

Fig. 13 is a sectional view of the molding die set
including another peeling means;

Figs. 14A and 14B are sectional views of the molding die



The first release film which covers a work nounting face and has stuck on
t he nol ded product, nay be renoved by_a peeling chuck, which holds and
noves the first release filmaway frof the work, in a state where the

nol ded product is held and lifted fromthe work nmounting face by an

of f -1 oader. In this case, preferably a product receiving table is
inserted under the work before the first release filmis renoved by the
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prevented when the tirst release filmis renoved fromthé nol ded product.
By enpl opidi@inkeste€ssn ol di ng method and the resin nol ding apparatus of
the present invention, even if the work is nmounted with the release film
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face. Further, the polded product whose periphery is resin-nolded, can be
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Enbodi mep%ﬁ_of the present invention wll now be described by way of

exanpl es d with reference to the acconpanyi ng drawi ngs, in which: Fi g.
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set and the loader of a further embodiment;

Figs. 17A and 17B are sectional views of an upper die of
the molding die set of a modified embodiment relating to the
embodiment shown in Figs. 16A and 16B;

Figs. 18A-18G are explanation views of works to be
molded; and

Figs. 19A and 19B are sectional views showing opening

and closed states of the molding die set of a further

embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Preferred embodiments of the resin molding apparatus
and the resin molding method relating to the present invention
will now be described in detail with reference to the
accompanying drawings. In the following embodiments, a
compression molding apparatus will be explained as an
example of a resin molding apparatus of the present invention.
Further, a semiconductor wafer will be explained as a work to
be resin-molded.

Firstly, a schematic structure of the resin molding
apparatus (compression molding apparatus) will be explained
with reference to Figs. 1-3. In the compression molding

apparatus, the molding die set is put into a clamping state and



Fig. 3is a plan view of a |lower die, into which a | oader is noved,
Figs. 4A and 4B are sectional views of,the nolding die set, which show

resin nol di ng steps; Figs. SA and 5B are sectional views of the
nol di ng di e set, which show resin nolding steps follow ng the step shown in
Fig. 4B; Figs. 6A and 6B are sectional views of the nolding die set,

whi ch show resin nolding steps following the step showmn in Fig. 5B;
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resin nolding steps own e ste own®i gs.

8B are segtbonak MsAWSnPbldé@. nol ding die set, which show resin nolding
steps followng the step shown in Fig. 7B; Figs. 9A and 9B are

sectional vievmn oFighelpohdivmgrki éVsevillwbehssbkhedr emid delldi ron sheps
followi ng the step shown in Fig. 8B; Fig. 10 is a sectional view of
t he nol df hymgiiegsdiacensifch tavies dicedi hanbe Wiengckamp img |fawiengofha step
shown ian(;lgdinggB;die set 1, and a cavity concave section 4, whose
outside dimension is larger than that of the work W, is formed

in a clamping face of an upper die 3 (an upper clamping face).

In the present embodiment, the lower die 2 is a movable die and
fixed to a movable platen; the upper die 3 is a fixed die and
fixed to a fixed platen. As shown in Fig. 2, an open/close
mechanism of the resin molding apparatus is capable of
adjusting inclination of the lower die 2 (i.e., parallelism
between the lower die 2 and the upper die 3). Therefore, even if

the work W is a large semiconductor wafer, the work W can be
molded with uniform thickness.

Concretely, as shown in Fig. 2, the resin molding
apparatus 100 of the present embodiment has a press section, in
which a plurality of pressing means (e.g., four pressing means)
having ball bearing screws 106 are provided between a base
plate 100 and the movable platen 102. The press section
includes a plurality of tie bars (e.g., four tie bars 103), which
are provided to four corners of a board section 101 and
extended upward. The fixed platen 104 is fixed to upper ends
of the tie bars 103. The movable platen 102 is slidably attached
to the tie bars 103. Pressure sensors 103a (means for detecting
pressure) are respectively provided to the tie bars 103. The
pressure sensors 103a measure pressures applied to the tie bars

103 when the resin molding action (open and close actions of

the dies) is performed. Output signals of the pressure sensors



Fig. 11 is a sectional view of the nolding die set including a hole-formng
jig; Figs. 12A and 12B are sect;i,onal views of the nolding die set

i ncl udi ng peeling neans; Fig. fé is a sectional view of the nolding
di e set including another peeling neans; Figs. 14A and 14B are secti onal
views of the nolding die 9 set and a | oader of another enbodi nent, which
show resin nol di ng steps; Fig. 15 is a sectional view of the nolding

QLE; set, | 9hLCIrSHQWA fof %%inrtrH‘Pii‘ilﬂg‘grﬁt:,?ﬁrfﬂ'dg)ﬂ@ﬂﬂhﬁh%heﬁrém in Fig.
difference is occurred by clamping action of the dies.

The upper die 3 is fixed to the fixed platen 104. The
upper die 3 includes an upper chase 111, which can be
exchanged according to, for example, packages to be molded,
and an upper base 13, which accommodates the upper chase 111.
A die ID 111a, which can be read externally, is provided on a
surface of the upper chase 111. An ID reader 13a is provided to
the upper base 13. The ID reader 13a reads the die ID 111a of
the upper chase 111 and sends the ID to a control section 120.
On the other hand, the lower die 2 facing the upper die 3 is
fixed to the movable platen 102. The lower die 2 includes a
lower chase 110, which can be exchanged according to, for
example, packages to be molded, and a lower base 5, which
accommodates the lower chase 110. A die ID 110a, which can
be read externally, is provided on a surface of the lower chase
110. An ID reader 5a is provided to the lower base 5 as well as
the upper base 13. The ID reader 5a reads the die ID 110a of the
lower chase 110 and sends the ID to the control section 120.

The ball bearing screws 106 are rotatably erected from
the board section 101 and arranged parallel to the tie bars 103.
The ball bearing screws 106 are respectively located at apexes
of an imaginary quadrangle similar to an imaginary quadrangle
whose apexes correspond to the tie bars 103. Further, the ball
bearing screws 106 are located on diagonal lines of the
imaginary quadrangle whose apexes correspond to the tie bars
103. Upper parts of the ball bearing screws 106 are
respectively screwed with nut sections 107 provided to a

bottom face of the movable platen 102. The ball bearing screws



Figs. 16A and 16B are sectional views of the nolding die set and the | oader

of a further enbodi nent; Figs. ,L7A and 17B are sectional views of an
upper die of the nolding die set of a nodified enbodinent relating to the
enbodi nent shown in Figs. 16A and 16B; Fi gs. 18A-18G are expl anation
views of works to be nol ded; and Figs. 19A and 19B are sectional

vi ews showi ng opening and closed states of the nolding die set of a further
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movable platen 102 toward the fixed platen 104 with adjusting
the inclination of the movable platen 102 with respect to the
fixed platen 104. Note that, the movable platen 102 is
vertically moved by the servo motors 108, so a moving speed of
the movable platen 102 can be optionally controlled. Therefore,
for example, a moving speed of a flow front of resin spread in
the molding die set can be made constant by controlling the
moving speed of the movable platen 102, and the moving speed
of the movable platen 102 can be controlled in response to
degree of solidification of the resin.

For example, in case of firstly using a predetermined
combination of the dies, the lower chase 110 and the upper
chase 111 are respectively set in the lower base 5 and the upper
base 13, and then the ID readers 5Sa and 13a respectively read
the die IDs 110a and 111la and send the IDs to the control
section 120. At that time, a test work W is resin-molded, as a
test operation, and thickness variation of the molded work W is
measured at optional positions so as to calculate a correction
amount of the thickness of the resin mold (an amount of
molding offset). Note that, thickness variation of the molded
work W is caused by thicknesses of the dies, a thickness of the
movable platen 102, etc. Therefore, the correction amount for

cach combination of the dies must be required.



10 one side face of the work including periphery (peripheral faces) is

resi n- nol ded. In Fig. I, a work w Il be sucked and held on a
clanping face of a lower die 2 (a | ower clanping face) of a nolding die set
1, and a cavity concave section 4, whose outside dinension is |larger than
that of the work W is fornmed in a clanping face of an upper die 3 (an
upper clanmping face). In the present enbodinent, the lower die 2 is a
novabl e di e ang fiix ten: ; [ j fixed die
and fixed to gﬂfei’diéﬁg&%gt B EUR et RO ﬁ&ﬁ%‘."‘eé?‘”@ﬁ*‘t‘%ﬁ/?ﬂ%@%@%ﬁ ani sm of
the resi pnpokdididisaprarat Uhe sSoadpablse cefordi 28tdd1gulacts nasrrertddnt he

| oner die (i.e., parallelismbetween the |ower die 2 and the upper die
3). Therwfadnes €venanfouvhes wof kravating Ithregd aldnbeandngt scremfser] 06he wor k
Wcan be nol ded with uniformthickpess. . Concretely, as shown in Fig.
2, the réSPRTGBIIGMYadPgarat &Eeml lobeapn gred &y s elrpbéhi pEnthdasdspress

bavi ng bt BELFOrE Qibhaam¥ull, BE R N FRBR R S s sl WP RTERY Tra
the movabl g1 atgd 1Wdrk The, PARES s318Tk50RhieNcd ¢ tdoR! Walidy Bf hie bars

(e.g., four tie bars 103), which are provided to four corners of a board

section wWdmaty extcensiedl 2PWEF 6k ekembil¥echplaahenntO4fiotfatked ¢@chpper
ends of the tie bars 103. The novable platen 102 is slidably attached to
the tie bdrchd(RmllPressing sarswvs sl 103@. ¢ neahe ¢orraxtiont vajup)essdre) are

respectively provided to the tie bars 103. The pressure sensors 103a
measure pREsSOrESSRpBding t‘ﬁet hﬁ)%i t10ar amdbsl \‘/\Eénafﬁes%é? W8l 8ifg action
(open an S o) the di es)_is .perf.or tput S l.s ©f the
pressur eﬁkeg#lgo&' s%%@gsg%wge]o L?geg‘?fporrevclé)ﬁfsrlgl Fgﬁ teg)fégg;éguf)?lzﬂ{r:ég br?éins when

pressur epiati #EEREBe WS OP%EW h?g)r*éﬂe%ilﬁﬂin'&i aghi AMOftd henffiSn the The
upper die 3 is fixed to the fixed platen 104. The upper die 3 includes an

upper chaébéeckidss whf checaasbe whibhngasl dacchedinmgrk oW. f At sxatmpime, packages
to be nol ded, and an upper base 13, which accommodates the uzf)er chase 111.
A di e | Dthelgongicciorary alaeseaef ekher hally baagipgovidedwen 1 Guptace of

the upper chase 111. An |ID reader 13a is provided to the upper,.base 13. The
| D readeFai%‘éfﬁ‘@éésotnheﬂWebl@lﬁ 10ﬁ3at}é)? CHITGEHERN crRaBeUNt1 @fidthends the
IDto a ection 0. t he han r.die .2 faceing the
upper di gﬂgéllgrgé??xoe%ltﬁg Igeﬁsénrmg\}}a ﬁr}le ng{)g@enth%ogfo%y: g@rt }leeSl%ei ﬁgl udes a

llower chege WPk Wi FBrCba g 18X GhaN o8l idGAP6H! 9 the m{d a BxaPRhee npackages
to be nol ded, and a |ower base 5, which accommobdates the | ower chase 110. A

die ID 1102, isvadjustad by asmsiurkt erfnabtatinigstheodvalet eamimgsicfeawe of the
| ower chase 110. An I D reader 5a is provided to the | ower base 5 as well as
t he uppetd O®asto ¥ emié ths coznesting vadusst o thicebpH brazing seewswer

chase 1190%ndarsee%(<j]suaht]etkllcl::) (E(())rltehc ig(r)lntarn(lj(l)u% Cg)%otrhelzt%'ickness of the
resin which molds the work W is increased in proportion to an
outside dimension (size) of the work W. Therefore, the
correction amount of the thickness of the resin which molds the
work W and the correction values of the ball bearing screws
106 for each outside dimension of the work W are previously
prepared, so that the correction can be securely performed with
a simple structure. Next, the control section 120 drives the ball
bearing screws 106 on the basis of the correction values, so
that the parallelism of the lower die 2 with respect to the upper

die 3 can be corrected and thickness variation of the molded



The ball bearing screws 106 are rotatably erected fromthe board section
101 and arranged parallel to the tie Pfrs 103. The ball bearing screws 106
are respectively located at apexes of “an imagi nary quadrangle simlar to an
i magi nary quadr angl e whose apexes correspond to the tie bars 103. Further,
the ball bearing screws 106 are | ocated on diagonal |ines of the inmaginary
quadr angl e whose apexes correspond to the tie bars 103. Upper parts of the

bal | beag| [ye P : iiqns ,107
provi deat o WoFHE PN ALY TRARECCATTY SR A0Po e PEb (SRR ERA )
screws 12406 @h8, kREPEELT BhYid OtstlRvs i10 6 he cNBh TR r filegtivash aad t he
reverse direction, by servo notors 108 controlled by the CTontrol scction
120, so oipain ward i clasemdhicodiand2 i anti dats @rthaft the thoncdbies plaff ¢hel02 can
be controlled. Nanely, the ball bearing screws 106, the nut sectiqgns 107
and the sesim wbioh gnoddsddsw el dVpeeB e iudlifg T reawhs Boapaisivd ors Iyr essi ng
t he novahl e pl at 102 t.oward the fixed pl n 104 wth_ adj usti.ng,the

ot 1 nag A B8 ABenchall Bt 165w Tn DB 2Rt s (1S %06 $h&ien 104,
Not e t ha | a 2.1 i gal.l egy by, not or s
108, so SORBOEHTL Saf & “DRLofE Tl fnbihin AR by BRK Y M Y e
control | ggherBBSRf AWen b €480B) econtrevidW spRdbwf adjlowdg onheof resin
spread in the nolding die set can be made constant by controlling the

movi ng spkécknéss hefrblvebtespl awédinild 0] ampd nighd heowv ogks WéedF ofthée novabl e
pl aten 102 can be control]ed in response to degree_of solidification of the
resin. formipg resindilashes anddigtakingthy warkg W isr thetelampéeas
conbinatign of the dies, the |lower chase 110 and the upper chase 111 are
respecti vEFE & %Wﬁéfq[bt\ﬁgr‘ base 5 and the upper base 13, and then the ID
readers 5a an r.e ively riﬂaecg o] i : a 13: send t he
IDs to the Cog??§%5§e§??%%5¥§§_a t tﬁgfsfgng?h§§?ééﬁgﬁb§ t&%iglégqn

resin- nmokRedre féiH anbesin @PLHpht 8tus a0} hhekressevtid@tvorued dhenheol ded
work Wis measured at optional positions so as to calculate a correction
anmount obatlheb ahingkrsesevo§ 106 cesai benwedd( dnomndhet noé mmodydisegtodbhset ) .
Not e that, thickness variation of the nolded work Wis caused, by

t hi cknesd@s,opottratdte, res imhmehdgr GFp R dea gy 491G caitatben cagly dred.

Therefore, the,correction amount for each conbination of the di es, nust be
Toaur v oatb e WOkt AR o bafr BE: AEIPLATEAL NEm & g ThRr ough an

nput Segbiffifd: FrRabIRln seahh o ke ot AL6EEOrIPt kol kgl es for

anount s rotatfng t g screws 106 (correction values of the
bal | beaebmge§ﬁba\dsn1g06b,tlo@ die IDpsilsl @4 4Me TtO1heehhoBear®aldt frfmt he

t hi ckness of the resin which nolds the work W and stores the correction
val ues i bha memppyyseetiiom 122, Por tlexdnps is, odns igmalst indicatiatg theeach of
the ball bearing screws éOG (i.e. _tge correction value) and the
correspofdendDai d 1% anda ldde (Whichr @rst ouda uithe d na higdothe skppiesn 122 so

as to preyiaqus rotate each of ithe Il bearin rews 106 a predeterm ned
arount "t Shastr bl b g B iMoo 1 ¢ B8 ot Rkotarding ot B °a
that ti t or L a S I bgarin C a

cal cul aggcrildoggfﬁé ’Egg??g?é/’t hggc%ﬂle%??(gﬁ? rrsount (k)fg(t)ﬁeét icr&gglsls{)gf t he
resin whiks bmsidgsofhhenpekdWenct dtionsvatues, sbethdr & Wemof exaimke, the
inclination of the novable platen 102 is adjusted by amounts of rotating

t he bal | theagdormpdiprowsaloes can dewmittede wloen gdte dievadneseof thee bal |
beari ng screws 106f are e%al, he.correction anount qQf the thickness of the
resin whied¥ fhel sk ARN $6 AERERERd ian ¢ rapera i on &l e BiP IsuF 3de

di nensi OQC(}?%%ﬁén?Ldt he work W Therefore, the correction anount of the

t hi ckness "o €sin which nolds the work Wand the correction val ues of
the bal |l beariRgtecriawg, 108cf Xorgaehi o8t Siad@edi NBNSiRE Bf 1l hgeWRikeWare
previously prepared, so that the correction can be securely perforﬁed W th
a sinpl essréust U0G. aNexsdtoriche foordaoh cemtbiantidn dfitheslstherbahhsbkearing
screws 106 on the basis of the correction values, so that the parallelism
of the | &ldr adidethevippereehase tbliv® thpérfrgidaentc gxchange rattbe and

thi cknes(s:h\é%relsagbgnb%f eys]?lympl)gl?tdormed. The correction values of the



14 work Wcan be highly reduced. In the foll ow ng resin-nol ding operations,
the ball bearing screws 106 are unif0f5n1y driven to open and cl ose the dies
2 and 3, so that the thickness of the resin which nolds the work Wcan be
uni formed. By previously driving the ball bearing screws 106 on the basis
of the correction values before clanmping the work W the nol ding operation
can be easily controlled without adjusting the thickness of the resin while

¢l anpi “QP%WF.H%éﬂ;itng) s':cgre §r1080ﬁf9[328pée§fd}efc1 @32?3%2? I RdEhagidhe work W

in the clanpin can be preven reusing a

prescribgg :.corheneiwer @fe Dhendiwgin® theelsRFrMbABE B NanaPPREAIpHe200, the
correction values of the ball baring screws 106 can be read fromthe nenory

secti on d22,3 daclhdinghthe egpe mbladiend 3appar etadingdhecadibdRasi1@aset up
and working effici ency_éan be i nproved, Nan‘e(lbé, in the foll ow ng
resi n- moPBAng ler e Bidedt pa g evi § g asal Al sthedor k¥ gonadindly ¥BPERe die

ignal s FRAsEat TR ERO dd’ Pk 18E LHGrSRaBH W ErAnAet 30 etichihhen the
upper chggg é&}r@({‘lﬁg%ggﬁl W 3R JojaQIafigg?ﬁ{%' Scidesmloy 'I‘Ehrg'ﬁeset’ and

used. Therefore, earing screws are driven on the basis of the

read corpefitted wdldietnpep thedr S4RP bR peévénted heNoaer adtaitpntivél ues can
be omtted when the dies are set, the working efficiency can be inproved

and oper abroeatioar rvatuean oife threeveatledbearing Blorewshat 06t meagorbect i on
beari ng screws 106 are stored for each conbi natjon of

val ues of the ball

t he Iowe}nEHHs"éﬁlP@ tha bReiumdethencembinatiey plathe dHEsenh @Uginge of
t he chas can. he d | formed. The correction values of the 15 ball
beari ng E‘i?é&é’%%gﬁi&?%éﬁm ed for each conbination of : the lower die 2
including the r ; t Le in i R base
13. By reading ?ﬁ’ cﬁ)ég%ﬁb% Olqggcan llléﬁl%ggslgﬁgte %thg's%??zla%gg@%f t he

| ower andvighpesfedazestd Wi@nd11ll with the ID readers 5a and 13a,
resetting the correction values of the ball bearing screws 106 can be

omtted and i npbhe lrwersdizad bechréeem édwdNobéockad, whechoisr ébtédn val ues

of the ball bearing scre 106, my be inputted, _on the basis of the
Conbi nat PBtoE 1ORESK &S € P hAdUGR {%@eirnﬁb&m§€ét§oﬂ"l12°1h encloses the

lower block 6 and which is floating-supported by coil springs 7.
An O-ring 9 is provided between sliding faces of the lower
block 6 and the lower clamper 8 so as to seal a gap
therebetween. A work mounting section is formed on an upper
face of the lower block 6. A thickness of the work W is
absorbed by a level difference between the work mounting
section and an upper face of the lower clamper 8.

Film sucking holes 6a are opened in the upper face of the
lower block 6, and a film sucking path 6b is communicated with
the film sucking holes 6a. Work drawing holes 6c, which are
separated from the film sucking holes 6a, are opened in the
upper face of the lower block 6, and a work drawing path 6d is
communicated with the work drawing holes 6c. An inner
diameter of the work drawing holes 6¢ is smaller than that of

the work drawing path 6d. With this design, extension of a



Next, details of the nolding die set 1 will be explained with reference to
Figs. 1-3. The | ower die 2 incl ges a |l ower block 6, which is fixed
on the | ower base 5, and a | ower clanper 8, which encl oses the | ower bl ock
6 and which is floating-supported by coil springs 7. An O-ring 9 is

provi ded between sliding faces of the |ower block 6 and the | ower clanper 8
so as to seal a gap therebetween. A work nounting section is formed on an

upper ;?ggl%séhﬁlg@whmﬁ% &Eéeahm%eé)@légﬁ% rho\i\éi.?oﬁhgggbed by a

| evel erence bet’ween the work nounting section and an upper e of the

lover cl §(@eflor®as holes FhlthesWeke e Mol @S &2n € prreanattdd) the upper face
of the Iower block 6, and a film sucking path 6b"is comuni cated with the

filmsucki ng hBressbee Yoductremi hglésl 6s Goce wpakedr ensepdeat edgfer om t he

fil msucking holes 6a, are_opened in the upper face of the | ower block 6,

and a mmrgsa@\f hepupResdfa e nthipiloaves thagk the okt UrgdiusE B es 6c.

An inner .di aneter of thet(ﬁorlﬁ( drawi .ng hales 6¢c is (ss?gllal er, than that of the
t fi '

wor k dr ahPRG T pal Re B Sw L HELYgn € OGRS §FC 16 ST i | m
which is : rJo .0 ' he

rel ease f%?#}%%g%ﬁhﬁgﬂgﬁg%tsceﬁ&n%ﬁ% QB%&;S\QBQ% t’PSdBE?.g %ﬁrﬁg{eg@l dégoaajr e
opened i mekkepeedge parts of the upper face of the lower block 6 so as to
reduce an inner pressure of a cavity concave section. A pressure reduction
path 6f is conihhe ¢atredswekhnghpath ddsutkeeredukt doawholgpadd. 6d and The
filmsucking path 6b, the work drawing path 6d and the pressure reduction
path 6f 4he Poesmere mediecti onepabh dek ageaher mgd Bvidre dasees bdegk 6

respecti vely GOITHOLGR! Gkt 18 R SH S L SO SIS ok 091 3O

pressure reduction units (not shown).

A guide member 10 for guiding outer periphery of the
work W is capable of projecting and retracting from a work
mounting face P (the upper face of the lower block 6) so as to
correctly position the work W. In Fig. 1, the guide member 10
is always biased, by springs 11 provided between the guide
member 10 and the lower base 5, so as to project from the upper
face of the lower block 6. The guide member 10 may be
projected and retracted, by other driving means, e.g., cylinder
unit, solenoid, instead of the springs 11, for guiding and
positioning the work W.

Film sucking holes 8al are opened in an upper face of the
lower clamper 8, and film sucking paths 8b1l are communicated
with the film sucking holes 8al. Further, a film sucking hole
8a2 is opened in an inner face of the lower clamper 8, which
faces the lower block 6, and a film sucking path 8b2 is
communicated with the film sucking hole 8a2. The film sucking
holes 8al are communicated with a circular groove, which is

separated a prescribed distance from an inner edge of the lower



A gui de nenber 10 for guiding outer periphery of the work Wis capabl e of
projecting and retracting froma work1 unting face P (the upper face of
the lower block 6) so as to correctly position the work W In Fig. 1, the
gui de nmenber 10 is always biased, by springs 11 provided between the guide
menber 10 and the | ower base 5, so as to project fromthe upper face of the
| ower block 6. The guide nmenber 10 may be projected and retracted, by other

driving e?ag&janef-@,-so%h?dﬁ{ WillensBOUPRT 92 A% GR0 ke BYTRES 11,

for guidin positioning the work i ' msucking s 8al are
opened i Bnafreipp@rerd at@myfert Be | ower clanper 8, and film sucking paths 8bl
are communicated with the fil msucking holes 8al. Further, a film sucking
hol e 8a2 is opé&ntawiar aaléaserfilmcdaofinster¢lmase dlibmpel 28is vhichedaces t he

| ower bl oc ,and a fi|msuckjng path_8b2 |§s comrunicated with t film
sucki ng ﬁa:fiegs& omider [ owesuelamgRg| £aC®al e OBGAEH ecaasteeélﬁlltﬂfa

cdge of IReT alenEAB Y HBerThItEC {\ BT & 2858 FRFR 12 2o Tk "suckea
by ‘the eBYifiingneh cel 3IMGHE Sower dic’ | AETcSRLERER bhl 1Sl ILkiig! ol case

film 12 1s and on t ower clanping face. The | ower %el ease

film12 treehr 24 oQuateadoffidha febidcholls1adahdothe delddctiaeg rbdd kDbt he

clanping face of the |ower die 2 and collected on a collecting reel 12b.
Cores of ar@eréspectioldlylzatanedt he zonbeotdlnglirectidrbandear sspetsevel y
rotated in a normal direction and a reverse direction by driving sources
(not sho@yection byTHELY S YWl enet ISRAYed by the feed roll 12a is

supplied onto cl i.ng eq ¥l j rodl .ensi on
rollers 12d, am%ﬁ%rf( 68?%§?e8{ﬁ‘§n1?hie§o|%weg 'englereo Irjoil;b?ggatlgensi on
rollers 384 paidd 3o ftd dth ¢ dldweer 12fam B el e88LODI4 Of AR 21368 Lhe tension
rollers 12e can be noved upward ancin owﬁward, so that tension applied to

t he | oweanidel easeidn| ndl2eean bikd adjaust edvaoad diogllectdidmevar sthhé t he
feed roll 12a and the collecting roll 12b. By noving the |ower die 2
upwar d, €Réleeiiag rellbak2bfviamtEnsionsuokbers dwke dindea fgRideukilay hol es

¢ol cace APim hbe RO PHETSORER ARAmbhhd o8 50 LLiRoU2EnGaRabE
stat o wnBle eheuRalatd SHAnISREeTE. 58"t haf usitonl PR, 487 Bubect' vel y
gfmgizf%%ménats@efm ki 3¢ BG 58] €stlPa cRITrAdnigntd E alnP¥esr 5" 8Fease
the feed roll 12a and the collecting roll 12b.
By moving the lower die 2 upward, the lower release film
12 is sucked toward the film sucking holes 6a, 8al and 8a2
opened in the lower clamping face, so that the lower release
film 12 covering the lower clamping face is sucked and held
thereon. The work W is sucked and held on the lower clamping
face in a state where the work drawing holes 6¢c of the upper
block 6 are respectively communicated with the work sucking
holes 12g bored in the lower release film 12.
The release film 12 is easily peelable from the surface of
the die and made of a soft and extensible material having
enough heat resistance, e.g., PTFE, ETFE, PET, FEP, glass
cloth including fluorine, polypropylene, polyvinylidene



The release film12 is easily peelable fromthe surface of the die and nade

of a soft and extensible nmateri al havF g enough heat resistance, e.g.,
PTFE, ETFE, PET, FEP, glass cloth including fluorine, polypropylene,

pol yvi nyl i dene 18 chl ori de. The upper die 3 includes an upper bl ock
14, which is fixed to the upper base 13, and an upper clanper 16, which

encl oses the upper block 14 and which is suspended fromthe upper base 13
by coil %%Q%?g&e15. An O-ring 17 is provided between sliding faces of the
upper bl oc and the upper clanper 16 so as to seal a gap therebetween. A

bottom face of Thhe wpper Piock ikfcladss aaﬁaaw%beaebls_@kl g wacgpfist he
cavity concave section 4. An inner part of the clanping face of the upper

cl anper ¥6xed poojlecteppdowbwaedlds andr ajneatpper sdamper 166, whdchavity

concave section 4 is formed by the | evel difference between the projecting

section E®&l@8gst hee uppreTbbbekk 1h4 spdcpdicty isheuspradeg dremsdher the

projecting section 16 ﬁf t he. upper cl r, 16 -cont ach t.he uBger f.ace of
G he’ | ?p

the out eMARST BAS Yok O8] GO 18 &Soget nét T K188 ddpd? PEPEAZEd | | m (a
second Tgleddseed | LDdihG AULING MY dFhERSBISELMIZ a8 HB! uplieupPer

cl anper he 10 anper can te each other toge th the

rel ease ilhifpde 1304 ol8s(E8 102 $B) - thireiive @l 2 b yadim If 40 & f( not
shown) is formed in a bottom face of the projecting section 16a and

corresponheduppetrhblpcks$dr ectedisctamonnpatrhc6ilinphéaaier ofettte gravomty has a
prescri bed depth for discharging air only, so that pressure can_ be reduced
in the clamgane stegtdon 4. Arriinmeduplirhgo hdihes clemping tpeneal ithet he

cl APl 10,805 210 TR hERPELy 4o B bl BUSRL AT BT ot o
i0e2 1 JELERD LRVIIOCRAR6, 01 06 gPST 61 PedChy gl fagae o
conmuni cgtiefe vt e thetwelm the projecting section 16a and the upper
block 14. By closing the molding die set 1, the projecting
section 16a of the upper clamper 16 contacts the upper face of
the outer part of the lower block 6 together with an upper
release film (a second release film) 18 and the lower release
film 12, so that the upper clamper 16 and the lower clamper 8
can bite each other together with the release films 12 and 18
(see Fig. 6B). Further, an air vent groove (not shown) is formed
in a bottom face of the projecting section 16a and corresponded
to the pressure reduction path 6f. The air vent groove has a
prescribed depth for discharging air only, so that pressure can
be reduced in the clamping state.
Film sucking holes 16al are opened in the clamping face
of the upper clamper 16, and film sucking paths 16bl are
communicated with the film sucking holes 16al. Further, a film
sucking hole 16a2 is opened an in inner face of the upper
clamper 16, which faces an outer face of the upper block 14,

and a film sucking paths 16b2 is communicated with the film



sucki ng hol es 16a2. The upper release film (the second release film
18 i s sucked and held on the upper clﬂﬁping face. The upper release film18
is an elongated film which is fed froma feed roll 18a to the cl anpi ng
face of the upper die 3 and collected on a collecting roll 18b. Cores of
the feed roll 18a and the collecting roll 18b are respectively rotated in a
normal direction and a reverse direction by driving sources (not shown).

The UppeEuEE'iﬁgSﬁoiéMéézfed by the feed roll 18a is supplied onto the
upper clanping®face via a guide roller 18c and tension rollers 18d, and

wound on the cphkegipptd relltad8bfiMing %t%@is%drﬁl'ﬂl%a%%e fand)alguiige roller
18f. The tension rollers 18d and the tension rollers 18e can be noved

upwar d asdciewnaaddhesd éhathe appieanc bpplpiag facehd hppppeelredsaséi | m 18

can be adjusted according to dianeters of the feed roll 18a and the

col | ecti hymol § isspn clongatgd fiiher whdchate feid fram asfegded] Y ®2ough the
ied to

fil king holes 16al and 16a2, i . jon_ |
the uppetOf Pi S BBR Ao Aife detBEoR IRAT ofiE ok Ala O Gt 1R Pol | or

18e, SO LRRjedf1fig!PPSI] " £RBAST EFLLN %i‘ gl?;lv {ze%gled&bﬁ@erl &4 a’ﬁ?fhd‘gtlfné‘ce

including the cavity concave section hereon. The upper

rel ease tollledfnigs eabl | Y8peehpdl geekpertinelpurbagee@f inheadirro@andl made of
a soft and extensible material having enough heat resistance, as well as

the | owedire¢dage dndmal2reverse daré&eigom, byowhriviogk bdockss 19nate
respectively provided to four corners of the |lower clanper 8 in the | ower
cl anpi ngSf@¥MN g0 as to correctly position with respect to the upper block

R R G P e
20k Supliieat iy O pes yfpin, (ULCEPQRR FIproIer Lo
whi ch t henldovens b twpeks di 88, Zamddwd udi® di xé&@ clod] earim trbél ,1 &wd gui des
the vertical novenent of the novable platen 102.

via tension rollers 18¢ and a guide roller 18f. The tension

rollers 18d and the tension rollers 18e can be moved upward

and downward, so that tension applied to the upper release film

18 can be adjusted according to diameters of the feed roll 18a

and the collecting roll 18b.

The upper release film 18 is sucked, through the film

sucking holes 16al and 16a2, in a state where tension is

applied to the upper film 18 between the tension rollers 18d

and the tension roller 18e, so that the upper release film 18

covers the upper clamping face including the cavity concave

section 4 and is held thereon. The upper release film 18 is

easily peelable from the surface of the die and made of a soft

and extensible material having enough heat resistance, as well

as the lower release film 12.

In Fig. 3, lower lock blocks 19 are respectively provided
to four corners of the lower clamper 8 in the lower clamping

face so as to correctly position with respect to the upper block



Note that, the structure of the lower die 2 and the upper die 3 of the

nmol ding die set 1 may be inverted. Naggly, the upper die 3 may suck and
hol d the work Wtogether with the upper release film 18 covering the upper
block 14. In this case, resin 24 is supplied into the cavity concave
section which is constituted by the |ower block 6 and the | ower clanper 8.
Further, the filmsucking holes are forned in the upper clanping face of

the upper 4ol %&fl’lotch@ b"l%.rc‘kssxﬁ%itngh%ﬁ & pr8viad d B d gﬁe.utgﬁs‘i{ehﬁ el ease

film 18, and wor k draw ng hol es are comruni cated w e work

sucki ng kohfspireg efd oy oM the hgﬁ»ettpmanm@ﬁkla%nd capaBleooyeyitiggsection
200, which includes a | oader 20 (see Fig. 5) and an off-|oader 21 (see Fig.

8) for cavidbyithg tdwemot&ckvVbboaks [9otNobe thutdi ag sli@wsetinlFigs Xorrectly
positioned with respect to the | ower |ock block 19, sg that the work Wcan
be transEvidedPests 2 heatkoPkoxddsd kg fiodble corpers able taweTofdie e | ower

bl ock 6, Fi.g, 1). The,l oad h kK W h | di di
set 1 so 006 ) HERHE SOrOMIERF SHSPLFE hibr © SEBkS B ol 88 G288 he
I ﬁiﬁ fiil W, I [ f
Fi()\é\/.er6'r6\)e51 e o‘#lfefg} c?g er Z?Loég tegﬁo%’rgom?% é{jngtrﬂo \SgﬁngSﬁHr}%t ﬁg%reml(Zieﬁg

die set Yertp€aFntovéBlent of the rhbvlaibde plaaig2 of peeling bars 22
(peeling neans) are |ocated on the both sides of the |ower block 6 in the

f eedi ng di r ect Narteothahethevetrucéhieasef fthiem d®.erTHée prelrichghanpp2 ar e
capabl e of nmoving parallel to the |ower clanping face. After the nol ding
die set Hips3opdnthic mddiag idi§ Bst sl 29 a¥ufl & H I tedealN@dnshy « H8€bot h

posi 11 ond Pt iEna Ponbrs by BcknRRIE thENYSiReM (o ERERH i BPReq (o
the |owe @9§Pe£gébfﬁ% R &ov B ttﬁgk%gi}etr@ld‘iﬁé ef phAfySticfse, By this
I ng te t he

action, t pee ars 22 are 1nse ween ower release ’film12

and the wekghedprpduaipPBedsdntbathé heaviawek ol pesesdddionlavhidh &d and
inflected can be conpul'sorily renmoved fromthe nol ded product 25 (see Fig.

9B) . Not eonsditutadbley ohet hewsselbluplbabsana ithendioweni ¢bamtpert V. For
exanpl e, _one_peeling bar may be, enpl oyed. The peeling bars 22 are
not |im Fatfth§ry hhex {nekanen I0kes sarey fermed| ilng Han¥PRS be
enpl oyed as_far_ as.the | r. release,film12 can be renoved by .inserting
t he peel i 6%16{}'% @e‘i%\eoeﬁ\eﬁﬁeupgv@r %}glckagé’f fn W21 &ut':ﬁ(élﬁ%lh&g&spr oduct
25. For he._ | I i : r y Is t he
peel i ng Bac B e T W LR Ees Tike T QR4 BIPEORUOIRGAZ 1% e
di e and @dlerded hioht heef eod maimicaaetd anitaf thbew oMersuekigpgehdidsn 12, in
said direction. In this case, preferably a front end part of the peeling
bar 22 haseefmuygkdninltthesuppembiock pénetrate the | ower rel ease film 12.

Next, the hole-formng.jig 23 wll_ be expl ai ned, The hol e-f orm ng
jig 23 can be BofPBYMENNEEEEIHES U+ Whicdpeneludes e loader 40 dsres

provi dedFii%.aS)Dggltd QL 3&6-18918\{3?6 P%see Fig. 8) for conveying the work
W to and from the molding die set 1, is correctly positioned
with respect to the lower lock block 19, so that the work W can
be transferred onto the work mounting face P (the upper face of
the lower block 6, see Fig. 1). The loader 20 conveys the work
W to the molding die set 1 so as to suck the work W through the
work sucking holes 12g of the lower release film 12 and hold
the work W on the lower clamping face (see Fig. 6A). The
off-loader 21 takes out a molded product 25 from the molding
die set 1 (see Fig. 10).



22 section 200. As shown in Fig. 4A, the hole-formng jig 23 includes a
mai N body section 23a and a plurality,of needl es 23c, which are provided on
a filmfacing surface 23b of the mai n"body section 23a and projected
therefrom Layout of the needles 23c in the main body section 23a
corresponds to that of the work drawing holes 6¢c forned in the | ower bl ock
6. For exanple, a separation between the adjacent needles 23c is equal to

t hat between t j age rK g aw 6 far i Nt 0 bl ock
6. In FPE‘P%A g5’1?hn£e %%lref)?o?%n%ﬁgl i(Hg 3§e2nt(greigﬁgn‘%ﬂrgér%§ﬁc?i \égédi e set
1 is corigghtydpesi th@neskibysidrgasifnchd Newewes1ddeks binogkeldecdbegFi 9. 3)
with a positioning nmenber of the conveying section 200, so that the work

drawi ng dotestieém afdthdidopvesseleasediitm d2.hbhespbelmg s 2i2oned

i medi atel y under the needles 23e. Note that, in_the draw ngs, arrows

i ndi cat ecaPpbdgcoif om Qi i llelide its) lwecrugrkamwr%ﬁn@sc,e-aﬁ\ofrter
explanation wll,.be gmtted, i.n sone | es. ,As _shown 4 Fi,g. 4B, the work
sucking PaFeBolding, &% sefel SofPEReS (i b RERTES e "oticate

hol e-f or i L b O R3¢1 Ot : Kk L, N e apd

reducti ogbﬁgféedé %étlli% ]?%{emlesc}%s rogT g@%eﬁ?‘?;élrrn %?E%?éh&{gs‘%‘géz‘aggcked and
hel d on wheveavwehtnl PERER fagke Dyt rifkh 8 Rbidibheuaboviethe! roweeki ng
hol es 6a, 8al and 8a2, the work drawi ng hol'es 6¢c and the pressure reduction
hol es 6eblecl. 65imshoskatichw st ¢enbor ishappbidd suckhed ohwoeegelegsare
formed. . In the gresent enbodi mrent, the_ hol e-formng bi g i}S, t he

| oader 26ilapdlZnevich| basestwak apr pbsi Moted i preductodveyPiag tdét i on 200

at ati but they may,.be independently.nmoved in and. a fromthe

ol di ng BELTELy ' Y ' BREPEL Hep L i RTe PR ES e ol sk Lpwar o
and down i tihg | Yl i d50nN NG 3G RA | e
om tted.WI@L&% ‘?s 1clglsel, t ne&n@gélngglggg %Psgﬁg%thé-form ng jlagrfgo:gegre
insertedrehé@sd héimar ki 2ir anftrgl hahds cflande d he far epur eongsluksdrdhy hol es 6Ge
so as to formthe work sucking holes 12g and draw ng holes 12h in the | ower
rel ease féemmovedsrokedtlandnbétdddoprotecltohér(sdeadpigngdBaceNotea thdts case,
an outer diapeter of the needles 23c the hole-farmng jig 23 |s

suffi ci eﬁt“i"&’/ggﬁalolferthlehdhe?]ﬁﬁ@r Wlé%mférésoﬂqthjlmirtﬁdd vatﬁboho‘:% 6c and
t he pressyre reduction holes 6e, Therefore, the release film1l2 can be
secur el yggéll?%f,’lae's’ogflﬁa?e?ﬁg]%ebeﬁ «5%”231?:6 ceéﬂp158y88|'| ed out w thout peeling
the |ower rel epge Iﬁéél‘i‘n]gz blar@M b herd AT iRl el o ahieet xha M ghbohen hol es,
and enough sucking force can be obtalined even if the needl’'es 23c exist in

t he wor kinrBigng.hOlther6peahihg repnasmaye bedumpiloyeldohssfHe.asl thease t hat
the release film12 is_sucked in the state where the needl es 23c_exist in

t he wor klawaii rglemiediba dRdcanebpreemeve ¢ ddudnisent Hg ddespeedimg hol es

respectively co ni cati wi,th the rk draw ng, hol es, 6¢, and t ressure
Fednct i off 6 S DEENARN bbTe of e Bl s LRI b Ko th e apaledon the
upper si Lt h Hasp t ro eﬂﬁﬁ . 3cya I kalsS
sucked t/ ?g\gélh&t I%?s?g)far hegi%a@?lép m]%t gfrl (E)E\;\g?@sfegﬁgggﬁ ??‘I m %gn be
sucked WK e d el Cinloy itfEe theckeBUid @rFer Y2t Renitgeds elo et iod altn t he
wor k drawi ng hol es” 6¢c and the pressurée reduction hol es 6e. I n case
that thelepperthdi erizhandrt He ft osiede doé Bhar dienaed: ez tardedeenll ese 23¢c of
the hole-formng jig 23 ma%( be extended upward so as, to formthe, work
sucki ng Feedsngrdirgetippert thpdasuerinedeage film 12, in said direction.

In this case, preferably a front end part of the peeling bar 22
has enough width so as not to penetrate the lower release film
12.

Next, the hole-forming jig 23 will be explained.

The hole-forming jig 23 can be correctly positioned with

respect to the lower block 6 provided in a part of the conveying



24 As shown in Fig. 5B, the | oader 20 holds the outer periphery of
the work W on which the resin 24 (e.g,, granular resin, liquid resin,
resin sheet, resin tablet, gelled resin) has been supplied, by a chucking
hand 20a and enters the nolding die set 1. At that tine, the | oader 20 and
the work nmounting section of the lower die 2 are correctly positioned by
the I ower | ock blocks 19 (see Fig. 3). As shown in Fig. 6A the

| oader 20 .is. s to: f h .0t iad
momber 10 GHTRn e 0d ool ot oy £ig Lo Tinb ROt forlifel RFEOIRCE,
fromt heiHEWﬁHeE%%QIntﬁlﬁdylggwushogkafianaprna&hmtyr yfafeddie sk Wis

gui ded by the gui de nenber so that the work Wcan be correctly

posi ti onevh pah t dwee Ipm&avidﬁdacxkﬁGa fiilhen vfarck ng/ sam fhbee sRBbed fatile hmladnon t he
| ower block 6 (the work mounting face P) by sucking air through the work
sucki ng heidy segtionmed a nange pongcted eblserefinamioLayeuiwpk dbswi ng

hol 6 d th K i t 6d icated with th i

ol o5 oc necdicnpia imihE AdnBads, “opiRky Jna EO5 ethRPAS fadReb e Kacki ng
d hol di [ t W d

"t the (e Wi dlpknefBs 6L FBFoRTER TRE 1oWG, MRER S R W

but the Wﬁn&%@ﬂdatgﬁpﬁ?ﬁl%@“b%%e%Sﬁpélrﬁaféé’eﬁﬂpﬂ%ie%qles 23¢ isAS _shown
in Fig. 10, the off-loader 21 sucks and takes out the nolded product 25

from t he egperied onlhditng ativee e at th eafadym ceartplvedr kg drlasv img dhiedespércat i on.
The off-loader 21 is correctly positioned, with respect to the work
nmount i ng fessr¢drinothe o wendtlodike 62, by the I ower 1 ock blocks 19. In the

off -Toader 21,12 Pl ur ald th & hSHE oMl 0s 83223 bR the' Rlaif
die set 1 is correctly positioned by engaging the lower lock
block 19 (see Fig. 3) with a positioning member of the
conveying section 200, so that the work drawing holes 6¢ and
the pressure reduction holes 6e are positioned immediately
under the needles 23c. Note that, in the drawings, arrows
indicate air suction (pressure reduction) through the holes, and
explanation will be omitted in some examples. As shown in Fig.
4B, the work sucking holes 12g are formed, by inserting the
needles 23c of the hole-forming jig 23 into the work drawing
holes 6¢c and the pressure reduction holes 6e, in the lower
release film 12, which has been sucked and held on the lower
clamping face by sucking air through the film sucking holes 6a,
8al and 8a2, the work drawing holes 6¢ and the pressure
reduction holes 6e. Fig. 5 shows the state where the work
sucking holes 12g are formed.
In the present embodiment, the hole-forming jig 23, the
loader 20 and the off-loader 21 are positioned in the conveying
section 200 at a time, but they may be independently moved

into and away from the molding die set 1. Further, the



surface facing the nol ded product 25, and a sucking path 21b is

comuni cated with the sucking hol es . As shown in Fig. 9A by
lifting the off-1oader 21 hol ding the nol ded product 25 upward, tension is
applied to the lower release film 12 sticking on the nolded product 25. In
this state, the peeling bars 22, which can be noved parallel to the work W
are noved close to each other, as shown in Fig. 9B, so as to peel the | ower

rel ease Iniollg'- I{lriﬁgji%gz@ﬁﬁﬁﬂb%r&%\?éd%ﬁp argd and:\fgtgeﬁrﬁbﬁfd iinh%l)é‘ipger

rel ease tilm st on an uppér face ‘o e no pr oduc

peel ed fromerheloekdad praducé Posi¥onfifk &¢I emalyolal igiitika.f Bed rol |
12a and the collecting roll 18a (see Fig. 1) in the winding directions

(opposi t ehik rease pnde andedppb y23g tefistloa. hiofl e formidigf fjigul23 t areenove
t he upper release film 18 by this action, the peeling bars 22 may be
provi dediRscktied ugpr e Wak werawaseg: Heolewebcdiand the prespaxe  an

exarm e oLoboR R RaTaesd o T tnih Y Bt Lo BT AL AT
12 h I i f f i j As sh
12 cover gk PR, 19 P04 B PSR TRl D e g shov

rel ease hbﬂmdﬁ,th\&hw\he@%@rrﬁpmg tHrer 1€ apidus o, ase Jun@rudi A ettbe cavity
concave section 4, is also sucked and held. The |ower release film 12,

whi ch cowvérth¢ heeadi&s ribliat 0 igtfadeo k- flos nhisl gl jig 2Bckisnguffircdeghly he film
sucki ng holes 6a of the |lower block 6 and the film sucki ngi hol es Sal and
8a2 of thMaldgethamppeergdiametaphar!l thecwosks dramving Weles e6ahe t he

e AR s S I oD% SV Ir SN OV gl Fisdctano ol es
can be securely held, so that the needles 23¢ can be pulled out
without peeling the lower release film 12 from the lower block
6 after forming the holes, and enough sucking force can be
obtained even if the needles 23¢ exist in the work drawing
holes 6¢c and the pressure reduction holes 6e. In case that the
release film 12 is sucked in the state where the needles 23¢
exist in the work drawing holes 6¢c and the pressure reduction
holes 6e, side holes respectively communicating with the work
drawing holes 6c and the pressure reduction holes 6e may be
formed. Each of the side holes is opened on the upper side with
respect to the front end of the needle 23c¢ and air is sucked
through the side holes, so that the lower release film 12 can be
sucked without reducing the sucking force by the needles
existing in the work drawing holes 6c and the pressure
reduction holes 6e.

In case that the upper die 2 and the lower die 3 are
inverted, the needles 23¢ of the hole-forming jig 23 may be
extended upward so as to form the work sucking holes in the

upper release film 18.



After the |ower release film12, which covers the |ower clanping face, is
sucked and hel d, the work sucking holgg 12g and the drawi ng holes 12h are
bored in the Iower release film12, by the hole-formng jig 23, as shown in
Figs. 4A-5A. Namely, as shown in Fig. 4A firstly the hole-formng jig 23
is correctly positioned with respect to the | ower block 6, and then the
hole-formng jig 23 is noved downward, as shown in Fig. 413, so as to
respectively inser d 23Rl N t Kk awi h S d the
pressure reduc?ﬁbﬁhﬁ%ﬁggngg.tsgth§PHigﬁgcpﬁgﬁeﬁééﬂghg&ﬂgfnqb%gfﬁgﬁﬁnthe
wor k suclydigpRelr§so F2h eaieo I ewdr gii Wi i BBl fpe ¥eRiar 24boe od, igrdheldrover
release film 12 which has been supplied to the nolding die set 1. In this
case, edgesinf lifhaidor&sisyckenn rediest, 1Pgsiof tabdet owerlled| pasm ¥ ihlam 12 are
sucked toward the work draw ng hol es 6¢c and drawn al ong i nner )

ci rcunf eb@eti suppdded, By the hiveking dvmd hoa esndcentrsr eher@oldia gwor k

drawi ng hal es 6¢, arge t cl.osed, ,so.that t wor ks, Wcan be securely sucked
t hrough & §6F Kl 'dlﬁawqﬁéthblr’é& é@eaﬁﬂaggéuggl ﬂnﬁﬁltg.e work' mQUALings shoun

in Fig. , i C r esi 4 S Lie j
transfer ?ggtﬁﬁod’f&lgew&‘ﬁg#t}ﬁt ?n%rﬁeggﬁbegfy tphh)gssllt oﬁ’ggdﬁ?&‘%??%"if state
where theoeut BloPRE! POk eOFighagswork Wis chucked by the chucking hand 20a
of the | oader 20. As shown in Fig. 6A, the |oader 20 is correctly

posi tioned, inAtsheshmovdi ng Klige 6¢t, thebloader Ik sbhoaked18o0fn tiaed ower

bl ock 6, and then the work W whose periphery is being guided by the guide
nmenber 160 B8 tq dnansfeedheTwe tkorW 8\7itbesgékéé,mqmb@ghlf)hévhmh isucki ng

hol f [ he | I foi he. K dr awi
ol o5 6c COONARA cXikgu (et D Whs GRRoR SeulliMgl Aok Be ROGISCIRR KEPH TAE 1 hat
the- wor k AL TAGEREen b 1opfe PIABTR, BY TRE A RARrar Mt BpheWas Loiey

t hrough d¥RW N HY! £8idehmeibedr 206 §6r tesh ithd ReokRWEY Eghegge film
12 with tThe work "sucki ng holes 12g, the pressure reduction holes 6e, which

are conmmgnircatedy vadditibredr ani tige Holvesr Wipclartd Tihe v esls uWe caadbet | on
path 6f comunjcated with the pressure reduction holes 6e. Next, the
mol di ng dusksdd and heddogadthe lowap hliockudr kthe twgsknerownting faceesi n 24,

cavi 1y cBncave aekih S i (i hEnhP il FUERINELER o Ta 104R1C S i ng
screve 100t [l eseldRed GFRUTL 1HE hAURT bt 24 % SRYCHHBYRY o LD

u
mai nt ai ni ng ower pa el 'to theu SO as to bring the

lover cl 3ppek &rdwhiACpaitAst 6\ ! rh iy sRere & WML hES vap ek DA F HE ihige outer
peri phery of the |lower block 6 into contact with the projecting section

16a. At thhdestbéboe, the guide menber 10 is retracted into the |ower block 6
against elasticity of the springs 11. By enploying the npovabl e gui de nenber
10, a shape of N@teedhigtpotlredlgader i 30nsmayi hiatved dyswckirg pasl thiogni ng

hani ) By, ¢l 0sj.ng t i tion 4, d
epace canusking sl dHERUME BE REVHRYRECTRCHR G s s Bo AR The

o on 4 e d . oo R q
et wean ThE dEoEk WP dss S feTER°IATH, (P uBIaMmp, it har WL ERGe Tor™
pr essur e sp@fHetin@nt e!res iR 4 i & t B ewo@RMANI Bat el eWinidt it W Ai@wheg hol es

12h, and theé pressure reduction path 6f, which is conmmunicated with the
resin 24 may be separately supplied.
As shown in Fig. 10, the off-loader 21 sucks and takes
out the molded product 25 from the opened molding die set 1
after completing the molding operation. The off-loader 21 is
correctly positioned, with respect to the work mounting section
of the lower die 2, by the lower lock blocks 19. In the

off-loader 21, a plurality of sucking holes 21a are opened in a



28 draw ng hol es 12h. In a state shown in Fig. 7A, the lower die 3
is further noved upward, and the cavi%? concave section 4 is filled with
the resin 24. Form ng the resin-nol ded part (package) having a designed
t hi ckness is conpleted. In this state, the resin 24 is heated and cured.
Next, the upper release film 18, which are sucked through the film sucking
hol es 16al and 16a2 of the upper clanper 16 and held on the upper clanping

face, is 3 i e i j t is
opencd. -3 FEEZE SRe A8 LRI A Bo@T0 B3F i3 SRERLAE A o ke 2,
pressur echadmeini®attd fStReth & salckinedhoNgxt21as shown in Fig. 7B, the

|l ower die 2 is noved downward, so that the upper release film 18, which has

been stuck on Abeshippar ixlBigi 6d fbyelifitin pableedff-lomdere2 lippetd ol @anpi ng
face by noving the nol ded product 25, on which the upper release film18
has beentke usR1dgdt REOdUCdd2 peupi axal, BRI dS TBRSIGH tostheJioETt o t he

I f il tati t he feed |1, 1 t | | ecti
Cort 160r g e 2 g ok BRI e rRe 0deP PP aREAc T A rdtis. tais st e
wh th ' dj 1.J [ k hel d
he wor KEHo T R & BES B2 ST ERETD §1A oy ¥ WA RLIEY fo THETRRIMAT) By

appl yi ngafdemlansd AlostheoUpREh behgi,s%sfish@vlﬁ GRAFRE peel 8d hkotp t he

nol ded product 25 as shown in Fig. Next, as shown in Fig. 8B, the

of f -1 oadpee2thentiewsrt hel eadedifilgnd2 2 fretm 1th evimd ¢ hd ddspbeéduco@éned, so as to
suck and take qut the nol ded product 25. At that time, the suction through
the film suckiNgtadihad, gdie 9apentie s ofikmel BodekengnPnngn fERBCENd t he

k ing haleg 12 b 29 iously st d. h in Fig.
SA the Wi del prBsudtosdtds andittt BT T BedIFRONTEm (Bs kAl Tng face
P, by th -l 2% i ing th
wor K moubt Dagct o2d by For, ExpRip R ESLIIBIS (hBCHECH SRS LoaThRATERL NS the
of f -1 oadeb | Bl typwarih WM t1f8a6U9§<éé19F1ig.e m! dad tﬂlreOdwfthdZﬁFt hieeghidhe sucking

hol es 2l1a, the |lower release film 12 sticking on the nolded product 25 is
lifted upowppdsifihaigaictico me)rasrd AP ply ipeojtens soin addi it s anffhen Mot &
mountl ngrcz,r?lcoevep tlilye tuhpepﬁ(:a} arsélie%isteyf?lfmt ?% %F})]f itﬂ?g z:th::Lti(oSne,etEiegpeaing

bars 22 may be provided to the upper die 3 as well as the lower

die 2.

Next, an example of the method of the present invention
will be explained with reference to Figs. 1-10.

As shown in Fig. 1, the lower release film 12 covers the
lower clamping face of the opened molding die set 1. As shown
in Fig. 4A, the lower release film 12 is sucked and held, and
the upper release film 18, which covers the upper clamping
face including the cavity concave section 4, is also sucked and
held. The lower release film 12, which covers the work
mounting face P, is held by sucking through the film sucking
holes 6a of the lower block 6 and the film sucking holes 8al
and 8a2 of the lower clamper 8. The upper release film 18,

which covers the cavity concave section 4, is held by sucking

through the film sucking holes 16al and 16a2 of the upper



As shown in Fig. 9B, the pair of peeling bars 22 are noved cl ose to each

ot her under the nol ded product 25, ang.the peeling bars 22 are inserted
into spaces between the | ower rel ease ?i | m12 and the nol ded product 25 so
that the lower release film 12 can be peeled fromthe nol ded product 25.

As shown in Fig. 10, the nol ded product 25, fromwhich the |ower release
film1l2 has been renoved, is sucked and held by the off-|oader 21 and
conveyed tgﬁtgggrf | owi ng process stage. In the above described resin
nmol di ng r% ar% resin nol ding apparatus, the work Wis sucked through
the work sucki pgtBel@e 139 &f relleakevelnt €l 2asehfdi B dver Witheh|soMar s the

| ower cl anping face and which is sucked and held thereon, and held on the

| ower cl aipimyidadacegnid augke danwkedre]ldhdhlecowssrlsisde Kiage hafletshé2gor k W
and the lower clanping face is filled with the |ower release film12

wi t hout @nghphegdrawig &olgsr il ghepycobored VWbitRewowesr rateask ddl®n of the
resin 24 can be prevented. The wor.k W.,can be resin-nolded, in tate where
he vor k Wt Spoli €1 BALE- EHMABEG 148 ro. Pveit QY Bnpifngt Thte * &r Sbut
cont am nag | h r,Sided:ace f & | o | anpi ng
face w tﬁé@%lﬁ(’%ﬁ SHowi lqlE\I/:el%'i%‘glt’ h%pghlﬁggﬁg\éiﬁ?p efroéq%wgﬁég%?kl of the
nol ded pchR%Et%ﬁgo%irt?&hBdfmliﬂifcic.sb*é%tﬁ%ethéqoh’v@éﬁ dcA 6, myEdhien the
state where the | ding die set 1 is opened and the tension is applied to

t he | owertheehedsefdihim g2jig i2kiingmav ¢ dhed owirdedr gy cdbusth dd8n &0 KFigmt t he

| ower release film 12 can be securely {)eel ed and the peeli nghacti on can be
perf or med Bt &9 35 to resppetivalat inshrt & endeset osr ddudntosthe nworkr k. w

e wor k ARAARH S Ntk R Lot tgnprBegure RduimtioBerpls B R Hcor
the wo ' T R 1 8BcE e Hor ,
For mi ng BUREEY dsr PP A, PLEP3 AL vk v O CERUA EEREHE DO kOO A0 1 e
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basis of the outer periphery thereof. Thus, for exanple, an energy wave

(e.g., vihgisobeemagypiplfied-tredheapolidngdiiat eet tlowbr dhtikec mskt ee dgersi phery
and the marking section relating to the exposed side of the work Wso as to
recogni z&®ft Hee sHapk seckhegnprled lodictheslowgern elersepbdim jloh are
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be correctly positioned in said follow ng steps. In case that it is
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by | aser hfdgss6csandss e sdyod€ldne out er periphery.

Next, as shown in Fig. 5B, the work W, on which the
resin 24 has been supplied, is transferred onto the work
mounting face P of the lower block 6 in a state where the outer
periphery of the work W is chucked by the chucking hand 20a
of the loader 20. As shown in Fig. 6A, the loader 20 is
correctly positioned, in the molding die set 1, by the lock
blocks 19 of the lower block 6, and then the work W, whose
periphery is being guided by the pguide member 10, is
transferred. The work W is sucked, through the work sucking

holes 12g formed in the lower release film 12 and the work



31 Therefore, in the present enbodi nent, even if the outer periphery of the
work Wis not exposed, the nol ded prg&gct 25 can be correctly positioned in
said followi ng steps. Note that, the rk Wcan be resin-nolded, in a state
where the work Wis clanped by pressing pin (not shown) facing the marking
section in the upper block 14. In this case, the marking section is exposed
on the upper side of the work W Thus, it is easy to confirmthe marking
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23e. Thetlgei dgeriplgst d 123ch dgsr d jrerocdedh fhotre s h23fw ot kr muwegin tikige fatke Pneedl es
23c can Eenetrate“ and gui de cylinders 23g, which are extended downward so
as to guFusthpe rdediestirgcmolding The Haite-If dsnisigKeady g augleothect |y
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respecti gall¥s ¥ ewHith Weeke 8fanund cBot 8Swoeh ahenadaiwl nigh® orekk] pRYNt i ng
face P and the pressure reduction holes 6e. By this action, the work

sucki ng andegh®2pmrsd uriee rdavé ignhop &th 186 apen marmedch tied twWetH otdee r el ease
film12 set in the nolding die set 1. At that tinme, edges of the holes to
be forneBr&f UL é§§é’(9tb9nth@1®%i(tﬁe cylinders 23g, so that slack and break

of he e00es Hiestehennoldihe"diSeey 12%1308 1 JaaS M Wok " can be

together with the resin 24, and then the work W and the resin
24 are pressurized and heated in the cavity concave section 4.
By uniformly driving each of the ball bearing screws 106 the
prescribed amount, the lower die 2 is moved upward, with
maintaining the lower die 2 parallel to the upper die 3, so as to
bring the lower clamper 8 into contact with the upper clamper
16 and bring the outer periphery of the lower block 6 into
contact with the projecting section 16a. At that time, the guide
member 10 is retracted into the lower block 6 against elasticity
of the springs 11. By employing the movable guide member 10,
a shape of a resin-molded part is not limited by a work
positioning mechanism.

By closing the cavity concave section 4, a decompressed
space can be formed therein. To form the decompressed space,
air in the cavity concave section 4 is discharged through an air
vent, which is formed between the upper release film 18 and
the lower release film 12, the pressure reduction holes 6e,
which are communicated with the drawing holes 12h, and the

pressure reduction path 6f, which is communicated with the



the hol es can be fornmed w thout extending the lower release film12 and
peeling off the lower release film12_fromthe |ower clanping face, which
are caused by drawing the lower releaSe film 12 when the needles 23 are
pul | ed out. Next, another peeling nmeans will be explained with
reference to Figs. 12A and 12B. In Fig. 12A, the off-|oader 21 sucks
the work Wthrough the sucking holes 21la and chucks the outer periphery of

t he work . qﬂd‘ﬁ‘ksi Rghand 21c so as to prevent the work Wfromfalling
down. Théi\ééf 1-'f%a er 21[%%1&3 t he peeling bars 22 and peeling chucks 26

acting as the pgehifhteeaAdwdhin PERL | A Chliekd odbe irdi enBved fpidiet and
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upward a ryd | ower release film12 can be cl anped and noved
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covering the WRrdg dIoumtd N@ppace Rlieaskl fLigeh f 18N twaivAr kar@uptickedf ace P
by the off-I| oader 21 hol di ng the nol ded product 25. At that tinme, the
peel i ng ¢hwokgh2@heriitin Fawek iveenhobeedl 6a 1t hadol Ga2i dodsthe ulpgpdrower
release film 12, chuck the | ower release film12. Next, as shown in
Fig. 12Bclameppeel § ngndnhekd os she Hoved @dbammnE sacss 19 tgdgiapedensi on
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pressure reduction holes 6¢ is stopped. Next, as shown in Fig.
7B, the lower die 2 is moved downward, so that the upper
release film 18, which has been stuck on the upper clamping
face, is peeled from the upper clamping face by moving the
molded product 25, on which the upper release film 18 has been
stuck by the cured resin 24, downward. Tension is applied to
the upper release film 18, by rotating the feed roll 18a and the
collecting roll 18b (see Fig. 1) for rewinding the upper release
film 18, in a state where the molding die set 1 is opened and the
work W is sucked and held on the work mounting face P of the
lower die 3 (the lower release film 12). By applying the tension,
the upper release film 18 can be peeled from the molded
product 25 as shown in Fig. 8A.

Next, as shown in Fig. 8B, the off-loader 21 enters the
molding die set 1, which has been opened, so as to suck and
take out the molded product 25. At that time, the suction
through the film sucking holes 6a, 8al and 8a2 of the lower

clamping face and the work sucking holes 12g has been



In the state where tension is applied to the lower release film12, the
peeling bars 22 are noved under the ded product 25, so that the | ower
rel ease film25 can be securely renovéd fromthe nol ded product 25. Note
that, if the lower release film 12 can be renoved by only the peeling

chucks 26 according to, for exanple, a type of the resin 24, the peeling
bars 22 need not be used. The of f-1 oader 21 may have a sucking pad

for suckppgyagsiel d éaﬂ.ew%mgégfgsg. Ig At tthfbelﬁvei&eavgfgggwe wor k
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rel ease gulidelmemibiash Ilassbpenjacteatd eag aim tve mothiedwerduoudsimgt h
adhesive force greater than sucking 34 force through the |ower block 6, is
lifted t byee I‘R—erXMtﬁﬁ ehstipl e @ fpthrisorings hho(ster?e%llgvxd' rel ease film 12
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peeling bars 22 are noved under the nol ded produc so as to peel the
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enbodi ment of the resin nolding apparatus wll be explained with reference

to Figs. rakese7dilon theampd edentmeltdedi peoducts 2dhswn that Filys. lomer 15, t he
2 and 3 is inverted with respect to th shown in
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a rectangul ar
the lower release film 12 has been removed, is sucked and held

by the off-loader 21 and conveyed to the following process
stage.

In the above described resin molding method and resin
molding apparatus, the work W is sucked through the work
sucking holes 12g of the lower release film 12, which covers
the lower clamping face and which is sucked and held thereon,
and held on the lower clamping face, and a gap between the
lower side face of the work W and the lower clamping face is
filled with the lower release film 12 without clamping the outer
periphery of the work W, so that invasion of the resin 24 can be
prevented. The work W can be resin-molded, in a state where
the work W is positioned and held on the lower clamping face,

without contaminating the lower side face of the work W and



In Fig. 14A, the work Wis sucked and held on the upper die 3 together with
the upper release film 18 covering thg upper bl ock 14. The upper rel ease
film18 is sucked through the filn1suc%ing hol es 14a and sucki ng pat hs 14b
opened in the upper clanping face of the upper block 14. Wrk sucking hol es
18g and drawi ng holes 18h are forned in the upper release film 18 by
inserting the needles 23c of the hole-formng jig 23 into work draw ng

hol es 14 S | I g {g. 4A. The work Wis sucked

t hr ough ﬁhg b%wﬁ’v?fd?g%%ﬁg“%fg&i‘ﬁii"}}g\ﬁ@%r{“dr awi ng paths 14d of the upper
bl ock 14 and t & 4Pk thucbutgr b eiphldy off the WBBRI W &l fefle rhidlde8, so
that the work Wcan be held on the upper clanping face as shown in Fig.

14B. Fur tprexduats 2shasnré sin~ingol1d&d, prhes puredingdbatrs 0B 2 hat esmbiee dirim opened
in the upger cl anpi ng face, and pressure reduction 35 paths 14f are
respect i V8leys denih et shevi dipg giesir b isegnénicsh ansl Ehe ttgnsion The
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8b2 co élféfdeﬁn\a'metﬂ”@elfihlgghw%mr&hmgﬂ@pe&afarnﬁw shgbdyi n the cavity
concave section 4. The resin 24 is supplied for resin-nolding the work W
with using theNowerthai,eage themmdlded prodhet| fertl2® hwbdk tWe work W
by a work hol der 20b facing the upper clanping face. The lower release film
12, on winehudhegr éBenopderepgripgeenudtd resdiinmoeldedd sesiht Makemeen

lied, i ked hel d bot t f f the.l 20,. I'n thi
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sucked t hrough the work sucking holes 18g so as to hold the work Wt hereon.

The | oadehe2fedimansdleting keep paee @l ensed WilhntHe,resinvdd c A H dree fioawi,n 24
has been supplied, to the cavity concave section 4, and the | ower release
film 12 ithespekidon Rddh Waek WV araaeki hg donbisnsed emdhgabasand thel d

i osed, "3ha Shbet ARiPHELY T SRbelninetd <iampIS: B ERAESE $AVEne
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periphery and the marking section relating to the exposed side
of the work W so as to recognize the shape of the molded
product 25. Then, the position (displacement) of the outer
periphery of the work W with respect to the outer periphery of
the molded product 25 is calculated and stored as a datum
corresponding to the molded product 25, so that the position of
the outer periphery of the work W can be calculated, from the
outer shape of the molded product 25, by using of said datum
and the molded product 25can be correctly positioned in said
following steps. In case that it is difficult to confirm the
marking section, the resin 24 covering the outer periphery

(including the marking section) of the work W may be

sublimated, by laser means, so as to expose the outer periphery.



36 heated and cured. At that tinme, air in the cavity concave section 4 is
di scharged via the air vent fornmed bejween the upper release film 18 and
the lower release film 12, the drawi ng hol es 18h, the pressure reduction
hol es 14e comuni cated with the drawi ng hol es 18h, and the pressure
reducti on paths 14f conmmuni cated with the pressure reduction hoes 14e. In
this case, the upper release film 18 may be renoved, in the nolding die set
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explained with reference to Fig. 11.

The hole-forming jig 23 has a stripper. Concretely, the
hole-forming jig 23 has a guide plate 23d, which is suspended
from the main body section 23a by springs 23e. The guide plate
23d has through-holes 23f, through which the needles 23c¢ can
penetrate, and guide cylinders 23g, which are extended
downward so as to guide the needles 23c.

The hole-forming jig 23 is correctly positioned with
respect to the lower block 6, and then the main body section
23a is moved downward so as to press the lower release film 12
by the guide cylinders 23g of the guide plate 23d. The main
body section 23a is further moved downward until the needles
23c of the hole-forming jig 23 respectively enter the work
drawing holes 6c opened in the work mounting face P and the
pressure reduction holes 6e. By this action, the work sucking
holes 12g and the drawing holes 12h are formed in the lower
release film 12 set in the molding die set 1. At that time, edges
of the holes to be formed are pressed by the guide cylinders
23g, so that slack and break of the edges of the work sucking
holes 12g and the drawing holes 12h can be prevented. Further,



film 18. In Fig. 16A, the |oader 20 is correctly positioned, with
respect to the upper block 14, by insg&ting positioning pins 20d, which are
projected fromthe | oader 20, into poSitioning holes 14h forned in the
upper clanping face of the upper block 14. Wth this structure, as shown in
Fig. 16B, the work sucking holes 18g, the work draw ng holes 14c and the
wor k drawi ng paths 14d can be communi cated with each other, and the draw ng
hol es 18 t r.e re s ' 1 .t he W j on

pat hs 14Ph§a% lgscgrar#uﬁiec?tag %m@?wqgﬂégﬁtoﬁte?@&llﬂg ”pél n tﬁg foa eré 20, the
work Wi simgunteda @@ pleliwpebffagee f Rowey tbEcappefilal anpi figofmaae t he
upper release film18 is provided on the work Wand correctly positioned by
i nserti ndotvher pdsinh pongnfape nsvRichi ato possedobyndravtiag dhet hewgmper
release film18. Further, the lower release film212, on which the resin 24,
e.g., grasdeaserddm 12 when thesneeddgse? 3raes Pulhad BBEn supplied, is
sucked thr oughN%g??ki %h@l es 20c,and held on tJ’lﬁ ottomflace f t{}l | oader
20. The | oader oY heP &1 &y M NSt WVilhe B o AZRI AR ETng Hife set 1
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concave gggtg?%)%cﬁgﬁkﬁ%ﬁ'hgacgégr (IlagB\?\'/ith the lower release film12, with a
pl at e- shaped r gh ¥ pg CilRA MeAkes £54 oad dro2 MBs Bt RENtHd16v 6 FRPW @hrblgh esin
24. The reinforcing nenber, whose planar size is smaller than that of the
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shutter, so that the shape of the resin 24 can be nmaintai ned by supporting

t he shut tgrstré@am hkadet bértheahdw erheal ¢dwe febinnl 24and ihe tdoewmskoéam di e set
1, the shuytter nechani smopens the shutter, so that the resin 24 can be
suppl i ed Silfeo thegeedvi FPrceradnpleect pain. of handme qagdyept 2whish
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securel y shghdan the peieofchaidisngréagdved to ehtet hdle nhbBdimyR]id €l ease
film12, on which the resin 24 has been supplied, is transferred into the

cavity cortcavefeeatliaonpdn ganthlet hewleowee | aad eedsbmf i112m By ipsr ssvicki@g tahr ough
the filmsucking holes 8al and 8a2 so as to hold the lower release film12
in the cahivyngomesbasesmy dRr4meen g e way, of hands upward and

downward, the lower release film 12 can be clamped and moved
upward as shown in Fig. 12A.

In Fig. 12A, the lower release film 12 covering the work
mounting face P is lifted from the work mounting face P by the
off-loader 21 holding the molded product 25. At that time, the
peeling chucks 26, which have been moved to the both sides of
the lower release film 12, chuck the lower release film 12.

Next, as shown in Fig. 12B, the peeling chucks 26 are
moved downward so as to apply tension to the lower release

film 12. Therefore, the release film 12 is peeled from the outer



Next, the nolding die set 1 is closed, and the lower die 2 is noved upward,
until a thickness of the package reaqﬂps t he designed thickness, so as to
clanp the work Wtogether with the resin 24. And then, the resin 24 is
heated and cured as well as the step shown in Fig. 15. In this case, the
release filnms 12 and 18 may be renpved in the nolding die set 1, as well as
the fornmer enbodi nents. Further, both of the release filnms 12 and 18 are

rect andupai DhERY o P b iTHedeHr BURCE s 2, Yp ek Ak G 12 [ £ 0 Lhe

nmol di ng I enov the Tel ease Trins nthis

case, thes riglsezsedf it shd ocdtd bk wed én ritre Ve outreildesef filhe Mplgadg die
set 1. Note that, the upper release film18 and the work Wmay be
separ at etlye co dgddpratda ct 25 nod aisngo dileusletthe. nfakddhdmradwct @der rel ease
film12 may be previously sucked and held on the | ower clanping face
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is the regkanged afrdrhl the | indilde dvpro duekiom hobes thde, dif ilhe luppek rel ease
film18 and the work drawi ng holes 14c of the upper block 14 are m saligned

and t he dekadsg fibhed 218hAnahd tdm opreat huy e nledubei paechiol gschivekar26 al so

m saligned, there is possibiljty that th rk Wecannot be sucked and
hel d on f‘ﬁéolﬁgﬂ)’ég t9a irnaxmadeana tmed‘égd}% ES8HY ?s‘baééecﬁﬁﬁi%ng)e

f or med. us, ;as shown in Fig. 17A, porous nenbers 27 which are
respecti@gﬁ/ %%th‘ﬁﬁq d%‘?tegev\kltgﬁat he work drawi ng paths 14d nay be provi ded

i nstead of theryer k@G Mol SpalAha AN RAT QU &rf%gsl%\?icfrﬁ‘a%are

respectively comuni cate the pressure reduct pat be

provi dedahdsheddiwg tthe wos €s SWr go reduwetiign thel e rkddy Mdm thd sveikucture,
t he work sucki ng hol es 18?, t he drawi ng hol es 18h and the porous nenbers 27
ni

need not nbheuptierg sieloe Fhsini dnisdcase, t et fetrtad lwoak psodiiatgraokesingg and

the dravm;[ggleho(lneost %gt}n\?r? i%eigggirtleyd under the lower release film 12
when the both sides of the lower release film 12, in the width
direction, are chucked by the peeling chucks 26 and moved
downward. The product receiving table prevents the molded
product 25 from falling from the off-loader 21 when the lower
release film 12 is peeled from the molded product 25.

A further example of the peeling means will be explained
with reference to Fig. 13.

When the off-loader 21 sucks and holds the molded
product 25, the suction through the work drawing holes 6¢ and
the pressure reduction holes 6¢ in the lower clamping face is
stopped. And then, the off-loader 21 may be moved upward
with maintaining the suction of the lower release film 12
through the film sucking holes 6a, 8al and 8a2. In this case,
the lower release film 12, which has been adhered on the

molded product 25 with adhesive force greater than sucking



40 communi cated with the work drawi ng paths 14d and the pressure reduction
paths 14f and the work Wcan be securgly held. Further, air in the closed
nol ding die set 1 can be securely discharged through the porous nenbers 27,
so that the deconpressed space can be produced. As shown in Fig. 17B
a porous nenber 28, whose planar size is smaller than that of the work W
may be provided in a work hol ding area of the upper clanping face of the
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the work sucking holes 18g of the upper release film 18 need not be

preci sel drpoent inbedtine t proeypectommuhecatrd wndhi thepdilm 3adkiag t hat
t he upper release film 18 can be easilg hel d on the upper c¢lanping face of
the uppehdlesckalqof the lowereabameprer: e Tdbertt Uks chsbE®@ e Ab AR PESGs, t he
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cla n ITh the wor

t he | ower npi ng tace, Wincluding the resin has

been supplriRfhc@s tdie APy ghiel Zhientowmdimaelibgsearily CONERymMm Bt i on 4,
whi ch accommobdat es t he work may be made of a suitable material (e.g.,

ceram c) mbidbdi predsick)2Separated fromthe upper clanping face capabl e of
closing the cavity concave section with the |ower cl an&,er 8. In this case,
the upper rel eBs$tidnptlseigynbadimanteal the sashn ool din g FRRA R i bed

embodi ment Sy B° dPBPlinctt with reference to Figs. 14A-17B. In the
present embodiment, as shown in Figs. 14A-15, the structure of
the dies 2 and 3 is inverted with respect to that shown in Fig. 1.
The upper release film 18 is an elongated film wound on the
feed roller 18a and the collecting roller 18b, but the lower
release film 12 is a rectangular film.

In Fig. 14A, the work W is sucked and held on the upper
die 3 together with the upper release film 18 covering the upper
block 14. The upper release film 18 is sucked through the film
sucking holes 14a and sucking paths 14b opened in the upper
clamping face of the upper block 14. Work sucking holes 18g
and drawing holes 18h are formed in the upper release film 18
by inserting the needles 23c of the hole-forming jig 23 into
work drawing holes 14c as well as the example shown in Fig.
4A. The work W is sucked through the work drawing holes 14c¢
and work drawing paths 14d of the upper block 14 and the work
sucking holes 18g of the upper release film 18, so that the work
W can be held on the upper clamping face as shown in Fig. 14B.
Further, as shown in Fig. 15, pressure reduction holes 14e are

opened in the upper clamping face, and pressure reduction



die 3 is afixed die, and the lower die 2 is a novable die, but the fixed
die and the novabl e die may be optiogﬂ%¢y sel ected. Further, in each of the
above descri bed enbodi nents, the wor is asilicon wafer which will be
resin-nolded at a tine, but the work Wmay be a plastic substrate on which
many sem conductor devices will be fornmed, a lead frane, etc. O her
exanpl es of the works Wto be resin-nolded are shown in Figs. 18A-18G in

Flo 16aPeEee Bo Bicr W e URBL R S oSt R R B RIEsre o on

waf er 30re&LBticiBHh shang 4the work Win which a plurality of sem conductor
chips 32 or lam nated chi ps having TSVs (Through Silicon Vias) are nounted
on the wafer (Ehbstowte)reddasenfiih ¢ 2caseuckied wortheAtanytpemncavei er on
whi ch chi ps having TSVs are fixed. Fig. 18C shows the work W in which a
pl ur al i t §eofiadpt4.cayhbedhi lcso@mt@tu@%hmtdl%é,ow.eg.blqcﬂghé anflt theg

o oTenL s o it LSS S ST Sk o e op e gl en (sulstrate)
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work W iIn a plurality o e sem conductor chi ps termnal s
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shows the work W in which a plurality of |am nated chips in each of

whi ch a pburmhirtig ast dchiiph tdree filami swatleth g drel e 8nat2gdand ebd anpthieal ity of
vias 38 are forned on the substrate 30. Fig.,  18G shows the work Wfor eWP
nol di ng, CRNI i SR DEaN &r sieictyobf 4 he Tdeni eptuctlt dhi pimRligde fPked on a
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works W to formthe resin-nolded parts s I nes. I n

the presentin et u@pper tlatm Pitly fARCESTAEY14s @ etot &l ddve oI Yeoromt | east
one of the clanping faces of the nolding die set 1. For exanple, as shown

in Figs. widahanbelesin Bd ,worgk., V¢ nayuber sesked lagui hedesion mas bedy t he
cl anpi ng faci_ of the Iower die but that of the upper di In Fig.
b

2 3.
19A, theSUppaicd) b1 wekshandideldnans a1 he @R iif holethadgadgsi 2. are
d ip the bott d fil i t hs ,14b i ch
P epeot i i iscosiaser chitchoadh 20%ntarh dEmh f5im21 458,80 SR he | over
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sucki ng hedpsctl4a ehe uppeki bho gk antngngatine 1Aber as o dlor n@d by £6e bottom
face of the upper block 14. An inner dianeter of the work draw ng hol es 14c

i s smal | exanhpke.t Hae lofck héowkskl Brdwpwa pathsg 14d. The film draw ng paths
upper base- 13 &8 HhG. Wit ladl Bohraht (eited APLA S U TG SIATID 1 pr essur o
reducti OPaé'@iiﬁdn?ﬁcﬁgﬁv%rough the work sucking holes 18g so as to
hold the work W thereon. The loader 20 transfers the lower
release film 12, on which the resin 24 has been supplied, to the
cavity concave section 4, and the lower release film 12 is
sucked, through the film sucking holes 8al and 8a2, and held
(see Fig. 14B).
Next, as shown in Fig. 15, the molding die set 1 is closed,
and the lower die 2 is moved upward, until a thickness of the
package reaches the designed thickness, so as to clamp the

work W together with the resin 24. And then, the resin 24 is



In Fig. 19A, the upper release film 18, which covers a work sucking face of
the upper die 3, is sucked through tthfiInlsucking hol es 14a of the upper
bl ock 14 and the film sucking holes 1b6al and 16a2 of the upper clanper 15,
so that the upper release film 18 can be held on the work sucking face.
Note that, the work sucking holes 18g are formed in the upper release film
18 by the needles 23c of the hole-formng jig 23 43 shown in Figs. 4A and
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18g of t heppepereledseastilin | m8l8amdd thke lwov &r dreléage hbiles 14 the
communi cated therewith, so that the second work W2 can be_hel d on the upper
cl anpi ng draxeing holpsg shéhn i khei gpresaurg freduckber Wholes whideh the
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renovi ng remeoveldease théemmdiargl dBe (satr rierhy abppidytihg teashonobdi ng is
performed in the state where the resin 24 is sandw ched between a pair of
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Note that, the loader 20 transfers the lower release film
12, on which the resin 24 has previously supplied, to the lower
die 2. In some cases, the lower release film 12 may be
previously sucked and held on the lower clamping face
including the cavity concave section 4, and then the resin 24
may be supplied into the cavity concave section 4 covered with
the lower release film 12.

Next, a further embodiment of the resin molding
apparatus will be explained with reference to Figs. 16A and
16B.

In the present embodiment, the structure of the molding
die set | is similar to that shown in Figs. 14A and 14B, but both
of the upper release film 18 and the lower release film 12 are

rectangular films. The work sucking holes 18g and the drawing

holes 18h have been previously formed in the upper release



hel d on the other die. A high-val ue added package can be fornmed by using a
functional nenber, e.g., heat sink, vg ing menber for electrically
connecting to an external conponent, ‘optical conponents such as |lens array
and polarizing plate, plate for preventing warpage. For exanple, a package
havi ng hi gh optical performance can be produced by resin-nolding in a state
where optical sem conductor el enents are sucked and held on one of the dies
and opti ggly bers are sucked and held on the other die. Namely, the

conbi nation of the works Wcan be optionally selected, so that versatility

of the resin np| diipg 2BRYr ahes]§adePe2 0 Ny Qadecbly th@sitibhe dwowktigucki ng
hol es 12g are fornmed into circular holes by the needles 23c, but they may

be fornedes$p&et $bitthse apprr btoaki b4 gby. insertingl posexdwpliag ands dij t i onal
| anguage recited herein are jntended for pedagogical purposes o aid the
reader | WhigderseapueIgs task framedbicohoadar th@, dnhe cpesitioni REbDEPES by t he
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shoul d be understood that the various changes, substitutions, and
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scope of the  invention. 45 CLAIMS |I.A nethod for resin-npolding one side
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(4) whosgipu}side dinension is larger than that of the work (W, said

met hod i s characterized by the steps of:
In the loader 20, the work W is mounted on the upper

face facing the upper clamping face, the upper release film 18
is provided on the work W and correctly positioned by
inserting the positioning pins 20d into positioning holes of the
upper release film 18. Further, the lower release film 12, on
which the resin 24, e.g., granular resin, liquid resin, sheet
resin, has been supplied, is sucked through sucking holes 20c¢
and held on the bottom face of the loader 20. The loader 20
conveys the work W, etc. to the opened molding die set 1 (see
Fig. 16A). Note that, the resin 24 may be supplied into the
cavity concave section 4, which has covered with the lower
release film 12, with a plate-shaped reinforcing member so as
to maintain the shape of the resin 24. The reinforcing member,
whose planar size is smaller than that of the lower block 6, is
supplied onto the lower release film 12. In this case, the
molded product 25, which faces the surface of the reinforcing
member, can be exposed by removing the reinforcing member

after the resin molding is performed. Further, the reinforcing



sucking and holding a first release film (12) which covers at |east one of
the clamping faces of the nolding diegget (1); setting the work (W in the
nol ding die set (1); sucking the other side face of the work (W

t hrough a work sucking hole (12g) of the first release film(12), which is
formed before or after holding the first release film(12), so as to hold

the work (W on the clanping face' closing the nolding die set (1) so
as to cl K Fh 3 blez h B9 A% i RH bRIA B ARSI N
(24), Hﬁ“ﬁas E@@nbgﬁ%ﬁo ate t|Sn1t e%tla\?l tg rconca{ve sectfon ('w 2. The

met hod agqorisk Mol @edl proddct 28 I hesteconnt shad ddtkesROPMOf linclude
a shutter mechanism having an open/close shutter, which is
provided immediately below the release film 12. While the
resin 24 is conveyed into the molding die set 1, the shutter
mechanism closes the shutter, so that the shape of the resin 24
can be maintained by supporting the shutter. On the other hand,
when the resin 24 is in the molding die set 1, the shutter
mechanism opens the shutter, so that the resin 24 can be
supplied into the cavity concave section 4.

The loader 20 is correctly positioned, with respect to the
upper block 14, by inserting the positioning pins 20d into the
positioning holes 14h. At that time, the work W is transferred
onto the upper clamping face and sucked through the work
sucking holes 18g and the work drawing holes 14c, so that the
work W can be securely held on the upper clamping face.

Further, the lower release film 12, on which the resin 24
has been supplied, is transferred into the cavity concave
section 4, and the lower release film 12 is sucked through the
film sucking holes 8al and 8a2 so as to hold the lower release
film 12 in the cavity concave section 4 (see Fig. 16B).

Next, the molding die set 1 is closed, and the lower die 2
is moved upward, until a thickness of the package reaches the
designed thickness, so as to clamp the work W together with
the resin 24. And then, the resin 24 is heated and cured as well
as the step shown in Fig. 15. In this case, the release films 12
and 18 may be removed in the molding die set 1, as well as the
former embodiments. Further, both of the release films 12 and

18 are rectangular films, so the molded product 25 may be



opening the nolding die set (1); removing the first release film
(12), which has stuck on a nol ded praguct (25), wth applying tension to
the first release film (12); and taking out the nol ded product (25), from
which the first 46 release film (12) has been renoved, fromthe nol ding
die set (1). 3. The nmethod according to claim1 or 2, wherein the
wor k sucking hole (12g) is forned in the first release film(12), by a

nol &= or 1 pg b1 28dm AHETmbIEi A Hie" SbPAPewihBULEL i Sv g kel and hel d
release films 12 and 18. In this case, the release films 12 and
18 are removed outside of the molding die set 1.

Note that, the upper release film 18 and the work W may
be separately conveyed into the molding die set 1. Further, the
lower release film 12 may be previously sucked and held on the
lower clamping face including the cavity concave section 4,
and then the resin 24 may be supplied into the cavity concave
section 4 covered with the lower release film 12.

Successively, a further embodiment of the resin molding
apparatus will be explained with reference to Figs. 17A and
17B.

In the former embodiment shown in Figs. 16A and 16B,
the upper release film 18 is the rectangular film. If the work
sucking holes 18g of the upper release film 18 and the work
drawing holes 14c of the upper block 14 are misaligned and the
drawing holes 18h and the pressure reduction holes 14e are
also misaligned, there is a possibility that the work W cannot
be sucked and held on the upper clamping face and the
decompressed space cannot be formed.

Thus, as shown in Fig. 17A, porous members 27 which
are respectively communicated with the work drawing paths
14d may be provided instead of the work drawing holes l4c,
and porous members 27 which are respectively communicated
with the pressure reduction paths 14f may be provided instead
of the pressure reduction holes l14e. With this structure, the
work sucking holes 18g, the drawing holes 18h and the porous
members 27 need not be precisely positioned, so that the work

sucking holes 18g and the drawing holes 18h can be easily



4. The nethod according to any one of clainms 1-3, wherein the work
sucking hole (12g) is formed, by inse& ing a needle (23c) of a hole-formng
jig (23) into a work drawi ng hol e (14c(§ formed in a work nounting face (P),
in the nolding die set (1). 5. The method according to claim4,

wherein the hole-formng jig (23) includes a guide cylinder (23g), which
gui des reciprocation of the needle (23c), and t he gui de cylinder

(239) P eoprmuidic® witho ik LW Bk atlin Bttty guckiad e ¢,(120)

is fornme Inserting the neé ) into rawi ng hole "(14c).

6. The W?&eegluae%&ﬁegidlp Pavhsone ofand ah@Swofk W can WersRichreng first
release film(12) having the work sucking hole (12g) is sucked and held on

one of theldl afpirnhetaces, iandthe closcdecvobdimg edse fietml( 1ni besucked

and held on the other clanping face, in which the cavity concave section

(4) is securely discharged through the porous members 27, so that the
decompressed space can be produced.

As shown in Fig. 17B, a porous member 28, whose planar
size is smaller than that of the work W, may be provided in a
work holding area of the upper clamping face of the upper
block 14. In this case, the one porous member 28 can
correspond to the work drawing paths 14d, so layout of the
work drawing paths 14d, which will be communicated with the
porous member 28, is not limited. Therefore, the work sucking
holes 18g of the upper release film 18 need not be precisely
positioned with respect to the work drawing paths 14d, so that
the upper release film 18 can be easily held on the upper
clamping face of the upper block 14.

In each of the above described embodiments, the upper
release film 18 and the lower release film 12 are respectively
sucked and held on the clamping faces of the dies 2 and 3. For
example, in the present invention, only the lower release film
12 may be sucked and held on the lower clamping face, on
which the work W including the resin 24 has been supplied, and
the lower die 2 including the cavity concave section 4, which
accommodates the work W, may be made of a suitable material
(e.g., ceramic) which is easily separated from the upper
clamping face capable of closing the cavity concave section
with the lower clamper 8. In this case, the upper release film
18 may be omitted.

In each of the above described embodiments, the upper



47 formed. 7. The nmethod according to any one of clains 1-6, wherein
setting the work (W is guided by a gﬁ?de menber (10), which is projected
froma work nmounting face (P) formed i'n one of the clanping faces, and

t he guide nenber (10) is retracted fromthe work nounting face (P) when the
nol ding die set (1) clanps the work (W. 8. The method according to any one
of claims 1-6, wherein the work (W and the resin (24) are conveyed to the

mol ding dig §th 51?1)@'(} Qltlleoaﬁlﬁaoél'gﬁo)low?r diet Qe% %aﬁ%vég% die cutectly

positioned wth respec o’one he cl'anpi ng tace
the fixed die and the movable die may be optionally selected.

Further, in each of the above described embodiments, the work
W is a silicon wafer which will be resin-molded at a time, but
the work W may be a plastic substrate on which many
semiconductor devices will be formed, a lead frame, etc.

Other examples of the works W to be resin-molded are
shown in Figs. 18A-18G, in which dotted lines show
resin-molded parts formed on the works W.

Fig. 18A shows the work W in which a plurality of bumps
31 are formed on a wafer 30. Fig. 18B shows the work W in
which a plurality of semiconductor chips 32 or laminated chips
having TSVs (Through Silicon Vias) are mounted on the wafer
(substrate) 30. In this case, the work W may be a carrier on
which chips having TSVs are fixed. Fig. 18C shows the work W,
in which a plurality of optical semiconductor elements 33, e.g.,
light emitting elements, light receiving elements, are mounted
on the wafer (substrate) 30. Fig. 18D shows the work W, in
which a plurality of MEMS (Micro Electro Mechanical System)
chips 34 are mounted on the wafer 30. Fig. 18E shows the work
W, in which a plurality of the semiconductor chips 32 and
terminals 36, e.g., bumps, vias, are mounted on an interposer
substrate 35. Fig. 18F shows the work W, in which a plurality
of laminated chips 37, in each of which a plurality of chips are
laminated, are mounted on and a plurality of vias 38 are formed
on the substrate 30. Fig. 18G shows the work W for eWLP
molding, in which a plurality of the semiconductor chips 32 are
fixed on a carrier 39 composed of, for example, stainless steel,

glass, wafer, with a release sheet 40, ¢.g., thermal release sheet.



the | oader (20) sets the work (W onto a work mounting face (P). 9. The

nmet hod according to any one of clains,]-8, wherein the first rel ease
film(12), which has stuck on the nol ded product (25), is renoved by a
peeling bar (22), which is noved parallel to the work (W, in a state where
the first release film(12) covering a work nmounting face (P) is sucked and
hel d on the clanping face and the nol ded product (25) is held and Iifted

fromt helﬁoégcﬂoi)’?tt'h%g]afb%% @scng@'a QHbJ)QFi%%r t62he }Pan_hze

according to any one o wherein i fst ease (12)
whi ch ha%estsuﬁi@nred 43 rithe sadifledf pripsugh o (3P) w oirk sf EWDve@I Pyra nmi ing bar

(22), which is noved parallel to the work (W, in a state where tension is
appl i ed resimemfildstd pelreashdwinbyid)e (Ltn/témdnbmemrk mounting face (P) by
wi ndi ng actions of an elongated feed reel (12a) and an el on%?t e&i %ol | ecting
reel (I2b). 1hn thiePrefRBE DR UMy Hol 2ryn loh@ esre sdidiynmbo 1

work W on at least one of the clamping faces of the molding die
set 1. For example, as shown in Figs. 19A and 19B, the work W
may be sucked and held on not only the clamping face of the
lower die 2 but that of the upper die 3.

In Fig. 19A, the upper block 14 includes the film sucking
holes 14a, which are opened in the bottom face, and the film
drawing paths 14b, which are respectively communicated with
the film sucking holes, as well as the lower block 6 shown in
Fig. 1. Further, the work drawing holes 14c and the work
drawing paths 14d communicated therewith, which are
separated from the film sucking holes 14a and the film drawing
paths 14b, are formed in the bottom face of the upper block 14.
An inner diameter of the work drawing holes 14c is smaller
than that of the work drawing paths 14d. The film drawing
paths 14b and the work drawing paths 14d are formed in the
upper block 14 and the upper base 13 (see Fig. 1) and
communicated with a sucking unit (a pressure reduction unit)
not shown.

In Fig. 19A, the upper release film 18, which covers a
work sucking face of the upper die 3, is sucked through the
film sucking holes 14a of the upper block 14 and the film
sucking holes 16al and 16a2 of the upper clamper 15, so that
the upper release film 18 can be held on the work sucking face.
Note that, the work sucking holes 18g are formed in the upper
release film 18 by the needles 23¢ of the hole-forming jig 23



wherein the first release film(12), which covers a work nounting face (P)
and has stuck on the nol ded product (25), is renoved by a peeling chuck
(26), which holds and noves the first Telease film(12) away fromthe work
(W so as to inflect and renove the first release film(12), in a state
where the nol ded product (25) is held and lifted fromthe work nounting
face (P) by an off-loader (21). 12. The nethod according to claim11,
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49 sucking holes 18g of the upper release film 18 and the work
drawing holes 14c communicated therewith, so that the second
work W2 can be held on the upper clamping face.

As shown in Fig. 19A, a first work W1, on which the
resin 24 has been supplied, is sucked and held on the lower
clamping face, and the second work W2 is sucked and held on
the upper clamping face. And then, as shown in Fig. 19B, the
molding die set 1 is closed, so that the resin molding can be
performed in a state where the resin 24 is sandwiched between
the pair of works W1 and W2. For example, semiconductor
chips can be exposed on the both side face of a molded product,
e.g., package, by removing the release films 12 and 18 (carrier)
after the resin molding is performed in the state where the
resin 24 is sandwiched between a pair of works for eWLP
molding. Therefore, the resin molding can be performed in a
state where semiconductor chips are laminated in one package,
so that many chips can be included in the package without
increasing a package size. Further, a suitable package structure
for resin-molding laminated chips, in each of which a plurality
of semiconductor chips are laminated, can be realized.

Further, the resin molding may be performed in a state
where the work W, on which the chips are mounted as shown in
Figs. 18A-18G, is sucked and held on one of the dies and

another work W, which is a functional member, is sucked and



drawi ng hole (6¢), which is separated fromthe film sucking hole (6a) and
whi ch is comuni cated with a work suckjng hole (12g) of the release film
(12) when the release film(12) is sucked and held, and a cavity concave
section (4), into which resin (24) for nolding the work (W is supplied,;
conveyi ng neans (20, 21) for conveying the work (W into the nolding die
set (1) so as to suck the other side face of the work (W through the work

sucki ng f r as i L a d r n one of
t he cl arrtpllgl%g %{j;fllggt)sh,eoa%cﬁ]‘fﬁrak?irleg' o‘lﬁt Béégr]ol(/é@iepggﬁ P%E?aﬁ%om‘ﬁb%m di ng
die set fdyinedby usinfef!fiuitiBARY 1PAnb2R) & ., Peehi ndnliewieiggse film
(12), which has stuck on the nolded product (25), fromthe nol ded product
(25) aftaremlibernbbdi elge atirec 3Hty Cchnresciopenéd. afide x Téen a b siomipolds mig
apparatus according to claim 13, further conprising a guide nmenber
(10) forogli el hg ame Grerts picibnas ylens t weraforandwpolarezigig delaknber (10)

bei ng proyi de inawo;lﬁ.m)untin face, (P) of one of the cla |ncI:;faces and
capabl o BIAS GCPTRY P Bl rHBAGH Qe RO K AR 38e BRETRB) . 15,
Th i n: ol di i t | @i 4 t 0 i Si
2 ol o t B BRrgPFesR B PhER LTS A BB byP'r e bt IR FRTRT ' "

sucking Rolgatelhets dptimd sBnitdrd@hetse dlienehid)aryrdk d@sakgen
sucked and held on one of the clanping faces, by inserting the needle (23c)
into thehebdkodr anieng fhohe déey.and optical members are sucked and

held on the other die. Namely, the combination of the works W

can be optionally selected, so that versatility of the resin

molding apparatus can be improved. Further, the work sucking

holes 12g are formed into circular holes by the needles 23¢, but

they may be formed like slits or cut cruciately.

All examples and conditional language recited herein are
intended for pedagogical purposes to aid the reader in
understanding the invention and the concepts contributed by
the inventor to furthering the art, and are to be construed as
being without limitation to such specifically recited examples
and conditions, nor does the organization of such examples in
the specification relate to a showing of the superiority and
inferiority of the invention. Although the embodiments of the
present invention has been described in detail, it should be
understood that the various changes, substitutions, and
alternations could be made hereto without departing from the

spirit and scope of the invention.



50 16. The resin nol ding apparatus according to claim15, wherein a guide
menber (10) is provided to a main body. section (23a) of the hole-formng
jig (23), and t he gui de nenber (1 i ncl udes an extended gui de cylinder
(23g) so as to press the release film (1) and gui de the reciprocation of
the needle (23c). 17. The resin nolding apparatus according to any one of

clainms 13-16, wherein the nol ded product (25), which is held by an
of f-1oader (21), is noved away Sod@EAt apply tension to the release film
(12) which has stuck on the nol ded product (25), and a peeling bar

(22) is inserted between the nolded product (25) and the release film (12)
so as to renove the release film (12) fromthe nol ded product (25). 18.
The resih.nol d\ ngetlppdr o ug eadnendi Ing ntgp carey sode Bdcelaf s wiseki g, W)
wherein the release fi|m (12 whi ch has stuck on the nol de roduct (25),
is removed %ynaTgé@gi%be &t %bb)wmlbﬁeﬁsnnwééspaham@lrﬂt g“?hénv\érk (W,

0 oo o AR L By B RSy B USRS D) Bl
(12b).  at least one of clamping faces and resin-molded in a cavity
concave section (4) whose outside dimension is larger than that
of the work (W),
said method is characterized by the steps of:
sucking and holding a first release film (12) which
covers at least one of the clamping faces of the molding die set
(1);
setting the work (W) in the molding die set (1);
sucking the other side face of the work (W) through a
work sucking hole (12g) of the first release film (12), which is
formed before or after holding the first release film (12), so as
to hold the work (W) on the clamping face;
closing the molding die set (1) so as to clamp the work
(W); and
pressurizing and heating the resin (24), which has been

accommodated in the cavity concave section (4).

2. The method according to claim 1,

further comprising the steps of:

opening the molding die set (1);

removing the first release film (12), which has stuck on a
molded product (25), with applying tension to the first release
film (12); and

taking out the molded product (25), from which the first



19. The resin nolding apparatus according to any one of clainms 13-16, 51
wherein the release film (12), which g s stuck on the nol ded product (25),
is renoved fromthe nol ded product (2 ? by noving a peeling chuck (26)
hol di ng both side edges of the release film(12) away fromthe nol ded
product (25) in a state where the nol ded product (25) is held and lifted
froma work nmounting face (P) by an off-loader (21). 20. The resin nolding

apparatu ng t | i t her,.co YR T - o)
receivi nge?gﬁgéefjh\}\ﬁ} c(ﬁzlc)s?ﬁan@sgr%{egdrﬁ%%{/e?hgﬁ\?orﬁk %rﬁlgg?(l)?é 'El Ee]%r:ée ease
film(12)1iys renoved by the peeling chuck (26).

3. The method according to claim 1 or 2,

wherein the work sucking hole (12g) is formed in the
first release film (12), by a hole-forming jig (23), after the
first release film (12) is sucked and held on one of the

clamping faces.

4. The method according to any one of claims 1-3,

wherein the work sucking hole (12g) is formed, by
inserting a needle (23c¢) of a hole-forming jig (23) into a work
drawing hole (14c) formed in a work mounting face (P), in the

molding die set (1).

5. The method according to claim 4,

wherein the hole-forming jig (23) includes a guide
cylinder (23g), which guides reciprocation of the needle (23c¢),
and

the guide cylinder (23g) presses the first release film
(12) while the work sucking hole (12g) is formed by inserting
the needle (23c) into the work drawing hole (14c¢).

6. The method according to any one of claims 1-5,

wherein the first release film (12) having the work
sucking hole (12g) is sucked and held on one of the clamping
faces, and

a second release film (18) is sucked and held on the other

clamping face, in which the cavity concave section (4) is
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formed.

7. The method according to any one of claims 1-6,

wherein setting the work (W) is guided by a guide
member (10), which is projected from a work mounting face (P)
formed in one of the clamping faces, and

the guide member (10) is retracted from the work
mounting face (P) when the molding die set (1) clamps the

work (W).

8. The method according to any one of claims 1-6,

wherein the work (W) and the resin (24) are conveyed to
the molding die set (1) by a loader (20),

the loader (20) is correctly positioned with respect to
one of the clamping face, and

the loader (20) sets the work (W) onto a work mounting
face (P).

9. The method according to any one of claims 1-8,

wherein the first release film (12), which has stuck on
the molded product (25), is removed by a peeling bar (22),
which is moved parallel to the work (W), in a state where the
first release film (12) covering a work mounting face (P) is
sucked and held on the clamping face and the molded product
(25) is held and lifted from the work mounting face (P) by an
off-loader (21).

10. The method according to any one of claims 1-8,

wherein the first release film (12), which has stuck on
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the molded product (25), is removed by a peeling bar (22),
which is moved parallel to the work (W), in a state where
tension is applied to the first release film (12) covering a work
mounting face (P) by winding actions of an elongated feed reel

(12a) and an elongated collecting reel (12b).

11. The method according to any one of claims 1-8,

wherein the first release film (12), which covers a work
mounting face (P) and has stuck on the molded product (25), is
removed by a peeling chuck (26), which holds and moves the
first release film (12) away from the work (W) so as to inflect
and remove the first release film (12), in a state where the
molded product (25) is held and lifted from the work mounting
face (P) by an off-loader (21).

12. The method according to claim 11,

wherein a product receiving table is inserted under the
work (W) before the first release film (12) is removed by the
peeling chuck (26).

13. Aresin molding apparatus for resin-molding one side face
of a work (W) in a molding die set (1), which resin-molds the
work (W) in a clamping state and in which the work (W) is
sucked and held on at least one of clamping faces and
resin-molded in a cavity concave section (4) whose outside
dimension is larger than that of the work (W),

said resin molding apparatus is characterized by:

the molding die set (1) including a film sucking hole (6a),

which is formed in at least one of the clamping faces, a work
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drawing hole (6c), which is separated from the film sucking
hole (6a) and which is communicated with a work sucking hole
(12g) of the release film (12) when the release film (12) is
sucked and held, and a cavity concave section (4), into which
resin (24) for molding the work (W) is supplied;

conveying means (20, 21) for conveying the work (W)
into the molding die set (1) so as to suck the other side face of
the work (W) through the work sucking hole (12g) of the
release film (12) and hold the work (W) on one of the clamping
faces, and taking out a molded product (25) from the molding
die set (1); and

peeling means (22, 26) for peeling the release film (12),
which has stuck on the molded product (25), from the molded
product (25) after the molding die set (1) is opened.

14. The resin molding apparatus according to claim 13,
further comprising a guide member (10) for guiding the
outer periphery of the work (W), the guide member (10) being
provided in a work mounting face (P) of one of the clamping
faces and capable of projecting and retracting from the work

mounting face (P).

15. The resin molding apparatus according to claim 13 or 14,
further comprising a hole-forming jig (23) having a
needle (23c¢),
wherein the work sucking hole (12g) is formed in the
release film (12), which has been sucked and held on one of the
clamping faces, by inserting the needle (23c) into the work

drawing hole (6c¢).
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16. The resin molding apparatus according to claim 15,
wherein a guide member (10) is provided to a main body
section (23a) of the hole-forming jig (23), and
the guide member (10) includes an extended guide
cylinder (23g) so as to press the release film (1) and guide the

reciprocation of the needle (23c¢).

17. The resin molding apparatus according to any one of
claims 13-16,

wherein the molded product (25), which is held by an
off-loader (21), is moved away so as to apply tension to the
release film (12) which has stuck on the molded product (25),
and

a peeling bar (22) is inserted between the molded product
(25) and the release film (12) so as to remove the release film
(12) from the molded product (235).

18. The resin molding apparatus according to any one of
claims 13-16,

wherein the release film (12), which has stuck on the
molded product (25), is removed by a peeling bar (22), which is
moved parallel to the work (W), in a state where tension is
applied to the release film (12) by winding actions of an
elongated feed reel (12a) and an elongated collecting reel

(12b).

19. The resin molding apparatus according to any one of

claims 13-16,
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wherein the release film (12), which has stuck on the
molded product (25), is removed from the molded product (25)
by moving a peeling chuck (26) holding both side edges of the
release film (12) away from the molded product (25) in a state
where the molded product (25) is held and lifted from a work
mounting face (P) by an off-loader (21).

20. The resin molding apparatus according to claim 19,
further comprising a product receiving table, which is
inserted under the work (W) before the release film (12) is

removed by the peeling chuck (26).





