RESIN MOLDING METHOD AND RESIN MOLDING DIE SET

FIELD OF TECHNOLOGY
The present invention relates to an effectiehnology relating to

a resin molding method and a resin molding die set.

BACKGROUND TECHNOLOGY

Japanese Laid-open Patent Publication No. 2Dd2013 (Patent
Document 1) discloses a technology of sucking aotdimg a release
film on an inner surface of a cavity recess so a®asily peel molded
articles from the cavity recess formed in an uppesin molding die. The
upper resin molding die has a clamper, which inelsich through-hole
(an accommodating hole), and a cavity piece (a tgaviblock)
accommodated in the through-hole, and a clampetelatively moved
with respect to the cavity piece. Further, an inf@ttom surface is
constituted by a lower end surface of the cavitgga, and an inner wall
surface is constituted by an inner wall surfacehs® through-hole.

In the technology disclosed in Patent Documénta die set is
clamped in two steps (see a paragraph [0013] aravithgs of Figs.
12-16). Firstly, the release film, which has beempslied while opening
a die set, is sucked and adhered onto the innefaseirof the cavity
recess, and the first clamping step is performeextNthe cavity recess
is filled with a resin, and the second clampingpsie performed. By
moving a clamper for performing the first to secocldmping steps, a
depth of the inner bottom surface of the cavityeaesis reduced, so that

a thickness of a molded article is set.

PRIOR ART DOCUMENT
PATENT DOCUMENT



Patent Document 1. Japanese Laid-open Patebtidation No.
2012-162013

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

However, the inventors newly found that prab&ewill occur with
increasing a difference (a standby step differermsteen a position of
the inner bottom surface of the cavity recess im filnst clamping step (a
standby position) and a position of the inner bottsurface of the cavity
recess in the second clamping step (a mold posjition

When the inner bottom surface is moved, frdre tleep standby
position to the shallow mold position, by movingeticlamper, the
release film, which has been adhered to and heldthen inner wall
surface of the through-hole (the inner wall surfadehe cavity recess),
is slackened by the standby step difference. Tlaekdned part of the
release film projects in the interior of the cavitgcess. If the resin
molding is performed in such state, the releasen flill be bit by a
molded part (a package) of the molded article, ridease film cannot be
easily peeled therefrom, wrinkles of the releadenfare copied on the
surface of the molded article, etc., so productyosid must be lowered.

An object of the present invention is to prd®ia technology
capable of improving production yield of molded iaks. This object,
other objects and new characteristics of the presevention will be

clarified by the present specification and attackeawings.

MEANS FOR SOLVING THE PROBLEMS
Typical inventions disclosed in the presenplagation will be
briefly explained as follows.

An example of a resin molding method of the presiwviention



comprises the steps of: (a) supplying a film toia durface of a resin
molding die; (b) adhering the film to the die swé#aand causing the film
to be in a state of being separated from the dréase at a corner section
of a cavity recess after performing the step (&); ¢losing a die set to
clamp the film after performing the step (b); and) ¢hermosetting a
resin filling the interior of the cavity recess, ahe film provided
therebetween, while adhering the film to the corsection. Preferably,
in the step (b), the film is caused to be in thatstof being separated
from the die surface at the corner section afteneathg the film to the
die surface.

With the above described method, the film ahered to the inner
surface of the cavity recess without slacking the fin the cavity recess
(without forming wrinkles of the film). Thereforegven if the resin
filling the cavity recess is thermoset on the fiprovided therebetween,
no film is bit by the molded part of the moldediak, so that the film
can be easily peeled and damaging an outer perypbfethe molded part
of the molded article, which is caused by peeling tfilm, can be
prevented. Therefore, production yield of moldedtides can be
improved.

Preferably, the film is pulled by pressing the filmth a projecting
section, which is provided around an opening pdrthe cavity recess
and which is projected from the die surface, sa@separate the film
from the corner section. More preferably, the poojeg section is
constituted by a plurality of pins, and the ping &cated to enclose the
opening part of the cavity recess. Or, the projegtsection is an annular
frame enclosing the opening part of the cavity s=sce

With the above described method, the film denpulled, by the
projecting section, from the interior of the cavrigcess, and the film can

be separated from the die surface at the cornetimeof the cavity



recess.

More preferably, in the above example of the resmolding
method, a depth of the cavity recess can be varaad] the film is
adhered to and along the corner section, with readuthe depth of the
cavity recess, in the step (d).

With the above described method, the film eparated from the
die surface at the corner section in the cavityeescwhen the depth of
the cavity recess is located at the standby posjtaind the film can be
adhered to the inner surface of the cavity recebsernwthe depth of the
cavity recess is located at the mold position.

An example of a resin molding die set of the prdsewvention
comprises: one resin molding die having a cavitgerss and the other
resin molding die, which can be opened and clogedlia which a resin
filling the cavity recess is thermoset on a film,ceamper recess is
formed around the cavity recess of the one resindmg die and
recessed from a parting surface thereof, and aeptojg section is
projected from a parting surface of the other remnolding die and
positioned to face the clamper recess, and theeptojg section enters
the clamper recess with pressing the film, by magvithe one resin
molding die and the other resin molding die close&ach other, such that
the film is pulled and separated from the cornecti®a of the cavity
recess. Preferably, the projecting section is cibmistd by a plurality of
pins, and the pins are located to enclose the oyuepart of the cavity
recess. Or, preferably, the projecting section 13 a@annular frame
enclosing the opening part of the cavity recess.

With the above described structure, the filsnsiecurely pulled
from the interior of the cavity recess by the puijag section, and the
film is adhered to the inner surface of the caviegess without slacking

the film in the cavity recess (without forming wkies of the film). Thus,



the film is tightly adhered on the inner surface thie cavity recess.
Therefore, even if the resin filling the cavity e=s is thermoset on the
film, no film is bit by the molded part of the mad article, so that the
film can be easily peeled and damaging an outeippery of the molded

part of the molded article, which is caused by peglthe film, can be

prevented. Therefore, production yield of moldedtides can be

improved.

Preferably, the resin molding die set further comps: a
supporting section for supporting the film, the popting section being
provided in the clamper recess; and an elastic nexrblkeing provided in
the clamper recess, the elastic member biasingstifporting section
from an inner bottom surface of the clamper recg&s®as to support the
supporting section.

With the above described structure, invasidrthe film into the
clamper recess, which is caused when the film o/mred on the parting
surface of the one resin molding die without praugl the supporting
section in the clamper recess, can be prevented.

Preferably, the resin molding die set further commps: an
insertion recess, into which the projecting sectoam be inserted, being
recessed from the parting surface of the othernresolding die; and a
shim for adjusting an amount of projecting the gaijng section from
the parting surface of the other resin molding dike shim being
provided in an inner bottom surface of the insartrecess.

With the above described structure, the progac amount of the
projecting section can be easily adjusted, so ghdesired amount of the
film can be pulled.

Preferably, the resin molding die set further comms: an
accommodating recess, which is capable of accommioglaa jig for

supporting the film, being recessed from the paytsurface of the one



resin molding die and formed on an outer side @& ¢champer recess.
With the above described structure, even if theigigised to easily
hold and convey the film, the resin molding die setluding the jig can

be closed and can perform the resin molding.

EFFECTS OF THE INVENTION

The effect obtained by the typical examples of theesent
invention will be explained as follows.

By employing the resin molding technology ofiet present

invention, the production yield of the molded al¢i€ can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[Fig. 1] is a schematic sectional view of airemolding die set of
an embodiment of the present invention in operation

[Fig. 2] is a schematic sectional view of ttesin molding die set
which shows an action following the action of Fig.

[Fig. 3] is a schematic sectional view of ttesin molding die set
which shows an action following the action of F&.

[Fig. 4] is a schematic sectional view of ttesin molding die set
which shows an action following the action of Fg.

[Fig. 5] is a schematic sectional view of ttesin molding die set
which shows an action following the action of F#y.

[Fig. 6] is a schematic sectional view of ttesin molding die set
which shows an action following the action of Fiy.

[Fig. 7] is a schematic sectional view of ttesin molding die set
of another embodiment of the present invention pemtion.

[Fig. 8] is a schematic sectional view of ttesin molding die set
which shows an action following the action of Fify.

[Fig. 9] is a schematic sectional view of ttesin molding die set



of a further embodiment of the present inventioroperation.

[Fig. 10] is a schematic sectional view of tlesin molding die set
which shows an action following the action of F8j.

[Fig. 11] is a schematic sectional view of ttesin molding die set
which shows an action following the action of Fil.

[Fig. 12] is a schematic sectional view of tfesin molding die set

which shows an action following the action of FildL.

EMBODIMENTS OF THE INVENTION

In the following embodiments of the presentvention, the
description will be divided into a plurality of sieens, but they are
basically not independent of each other, one sactedates to modified
examples, details, etc. of a part or all of anothection. Thus, a same
symbol is applied to structural members having slaene function, and
explanation will not be repeated. Further, effectdained by the same
structure will not be repeated.

Numbers of structural members (including numbers poéces,
numeric values, quantities, ranges, etc.) are nmoitéd to the described
numbers except in case that the number is espgcsplécified and that
the number is theoretically clearly limited, so tmeimbers may be
smaller or greater than the described ones. Furthsrto shapes of
structural members, the shapes include substantiaimilar shapes
except in case that the shape is especially sptidind that the shape is
theoretically clearly excluded.

(First Embodiment)

Firstly, a schematic structure of a resin mf¢ddie set 10 (a resin
molding die mechanism) will be explained with reface to Figs. 1-6.
Figs. 1-6 are schematic sectional views of therreablding die set of

the present embodiment, which show molding actidastions for



producing a molded article). In the present embahin a compression
molding method is performed in the resin molding get 10. In each of
Figs. 1-6 and Figs. 7-12 showing other embodimeatsedge part of a
cavity recess is shown as a main part of the resaiding die set 10.
Note that, in each of the drawings, a center of idi®n molding die set
10 is located on the right side of the shown part.

The resin molding die set 10 is constituted dyower die 11,
which corresponds to one resin molding die of clgirand an upper die
12, which is paired with the lower die 11 and whictrresponds to the
other resin molding die of the claims, and the deasm be opened and
closed. The dies are opened and closed by a knaesspnechanism (not
shown). Further, the resin molding die set 10 hdsudt-in heater, not
shown, and can be heated until reaching a presdribmperature (e.g.,
180C).

The lower die 11 has a parting surface 1llwlmch a cavity recess
13 having a circular or rectangular shape in a pleew is formed, and a
release film F (hereinafter referred to as “film'y supplied (set) onto
the parting surface 11la including an inner surfatéhe cavity recess 13
while opening the resin molding die set 10 (seesFigand 2). Aresin R
is supplied (set) into the cavity recess 13 witlke thim F. Further, a
plate-shaped work W is supplied (set) onto a partsnrface 12 of the
upper die 12.

The work W is clamped by the lower die 11 a&hd upper die 12
by closing the resin molding die set 10 (see Fig.a@md the cavity recess
13, whose opening part is closed by the work W,stitates a cavity C.
In a state where the resin molding die 10 is furtblwsed (see Fig. 6),
the resin R filling the cavity C (the cavity recek3) is thermoset on the
film F, so that the resin molding is performed.

Next, a concrete structure of the resin mogddie set 10 will be



explained. The lower die 11 and the upper die 12 eonstituted by
blocks mainly composed of alloy tool steel.

The lower die 11 has a base block 14, a clanije a cavity piece
16 and elastic members 17, so that a depth (a hedajithe cavity recess
13 can be varied. Concretely, the clamper 15 i®edded over the base
block 14 with the elastic members 17 (e.g., spr)n§¥ith this structure,
the elastic members 17 are compressed by a clamipirog of the resin
molding die set 10 when the dies are closed, so¢ tih@ clamper 15 is
moved toward the base block 14. Note that, in dhs¢ a plurality of the
cavities C are formed in one resin molding die @t the cavity pieces
16 may be assembled to the base block 14 with th&tie members 17 so
as to equalize resin pressure.

The clamper 15 has a through-hole 15a, which isnked in an
open-close direction of the dies. The cavity piddéeis provided in the
through-hole 15a and fixed to the base block 14e Thamper 15 is a
block constituting an outer frame with respect lhe tavity piece 16. As
described above, the clamper 15 is moved with respethe base block
14, and the cavity piece 16 is fixed, so that theity piece 16 is capable
of moving, in the open-close direction of the diedth respect to the
clamper 15, in the lower die 11.

In the present embodiment, the cavity recess 1Bimed in the
lower die 11, and an upper end surface 16a of thetg piece 16, which
iIs exposed in the through-hole 15a, constitutesnaner bottom surface
of the cavity recess 13. Further, an inner wallfsae 15b of the
through-hole 15a constitutes an inner wall surféa® inner side surface)
of the cavity recess 13. Since the cavity piecerdlatively moves with
respect to the clamper 15, a position of the upped surface (flat
surface) 16a of the cavity piece 16 can be movedfa standby position

(see Figs. 1-5), which is a deep position with egpto the parting
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surface 1la of the lower die 11 (an upper end sefaf the clamper 15),
to a mold position (see Fig. 6), which is a shallpasition with respect
thereto. Namely, the depth of the cavity reces®oflthe lower die 11 can
be varied, so that the depth from the parting stefdla to the inner
bottom surface of the cavity recess 13 can be nte®p and shallow.

Further, in the lower die 1, a sucking path 20 asnfied between
the inner wall surface 15b of the through-hole bdhe clamper 15 and
an outer circumferential surface 16b of the captgce 16. One end of
the sucking path 20 is opened in a corner secti®a df the cavity recess
13 where the inner wall surface 15b of the throdghe 15a on the
cavity recess side intersects with the upper enrfiase 16a of the cavity
piece 16. The other end of the sucking path 20lised (sealed) by a
sealing member 21 (e.g., O-ring) provided betwedée inner wall
surface 15b and the outer circumferential surfaGk. 1

Further, in the lower die 11, a sucking patc,l which
communicates a part of the inner wall surface 1blove the sealing
member 21 to the exterior of the die, is formedha clamper 15, and the
sucking path 15c is communicated to the suckinghp&0. A
decompression unit 80 (e.g., a vacuum pump) is ighex to the exterior
of the die, and the sucking path 15c is communigdgtonnected) to the
decompression unit 80. By actuating the decompoassanit 80, the film
F set in the cavity recess 13 can be sucked thrahglsucking paths 15c
and 20 and adhered.

By the way, in the present embodiment, thenfH is formed into a
strip shape so as to reduce an amount of film condion, and the film
is held and conveyed to the lower die 11 by a comwg jig 90 (see Fig.
1), which is constituted by circular plates 91, 93 and 94. The plates
of the conveying jig 90 pinch the film F and hola auter periphery

(entire periphery) of the film F, so that the filman be conveyed.
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Sectional shapes of the plates 91, 92, 93 and 84&hown in Fig. 1, and
planar shapes of the plates may be rectangulareshapcircular shapes.
Note that, a rolled film, described later, may bepdoyed as the film F.

A manner for holding the film F with the filmonveying jig 90
will be explained. Firstly, the plate 92 is fittédto an inner step-shaped
part of the plate 91, which is circularly formeddanvhose sectional
shape is an L-shape, together with the film F sot@adix the film F
between the plates 91 and 92. At this time, an op&giphery part and a
center part of the film F (i.e., the entire filmjeamade flat. Note that, as
described above, the entirely flat state of thanfils omitted in the
drawings.

Next, the plates 91 and 92, which pinch tHefF, are mounted on
an outer circumferential flange part (a lower part)the plate 94, whose
sectional shape is an L-shape, together with tla¢ep®3. At this time, an
inner part of the film F is stretched toward theteruperiphery part, and
the film is held by the film conveying jig 90 in state where the center
part is flat and the outer periphery part is bdntthis case, a stretching
force applied to the film F can be easily adjusbgdchanging a thickness
of the plate 93 or changing a thickness of a propec section of the
plate 94. In the present embodiment, the film conng jig 90 conveys
the film F together with the resin R, and the cemdart of the film F is
flat during conveyance, so that the film conveyig 90 is capable of
stably conveying the resin R. Note that, only tienfF may be supplied
to the cavity recess 13 by the film conveying ji@, @nd then the resin R
may be separately supplied by using, for examplegoraveying hand.

In the present embodiment, the clamper 15drasccommodating
recess 15d, which is formed around the through-Hdia and recessed
from the parting surface 1la (the upper end surfaicthe clamper 15),

so as to accommodate the film conveying jig 90ha die by the time of
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closing the dies. By fitting the film conveying jig®®0 in the
accommodating recess 15d, the film F can be se&hemarting face 1la
in a state where the outer periphery of the filnsisetched. The film F
formed into a desired shape (e.g., strip-shapemt)fitan be used, and
even if the film conveying jig 90 is used to easHgld and convey the
film F, the resin molding can be performed withqutching the film
conveying jig 90.

The clamper 15 further has a clamper recess ®hich is formed
on an inner side of the accommodating recess 1hdtlfe through-hole
15a side) and around the through-hole 15a and whictecessed from
the parting surface 1la (the upper end surfacehefdlamper 15). As
described later, a projecting section 22, whichethe clamper recess
15e and which is projected from a parting surfa2a of the upper die 12,
can enter the clamper recess.

In the present embodiment, the clamper 15 hiemrt has a
supporting section 23, which is provided in thensfeer recess 15e so as
to support the film F, and elastic members 24 (esgrings) for biasing
and supporting the supporting section 23 with respe an inner bottom
surface of the clamper recess 15e. For examplestieldorces of the
elastic members 24 are adjusted such that an uppdrsurface of the
supporting section 23 exposed in the clamper redéssis made level
with the parting surface 11la (the upper end surfafcehe clamper 15) in
a state where the projecting section 22 does ntdrethe clamper recess
(see Fig. 1). With this structure, pulling the filf into the clamper
recess 15e, which is caused by, for example, sgckimd adhering the
film F to the cavity recess 13, can be prevented] #he film F of a
desired width can be securely pulled out when thigeting section 22
enters the clamper recess. Note that, in casenbddilm F is pulled into

the clamper recess 15e by suction, the supportiectien 23 can be
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omitted.

As described above, the upper die 12 has the ptiojgsection 22,
which faces the clamper recess 15e and which igepted from the
parting surface 12a, so as to pull out the filmré&nfi the cavity recess 13.
By moving the lower die 11 and the upper die 12sel®o each other, the
projecting section 22 enters the clamper recess Whk pressing the
film F covering an opening part of the clamper recd5e, so that it acts
as a film pressing member.

Further, the upper die 12 has an insertionessecl2b, which is
recessed from the parting surface 12a and in wthehprojecting section
22 is inserted, and a shim 25 (e.g., a plate-shapledk), which is
provided to an inner bottom surface of the inserti®cess 12b as a
thickness adjusting member. By changing the thicgsnef the shim 25, a
projection amount of the projecting section 22 frolme parting surface
12a can be easily adjusted without exchanging ttogegting section 22.
Of course, the projection amount of the projectsgction 22 may be
adjusted by exchanging with the projecting sect2@nhaving a different
length without employing the shim 25. Further, ghr@jection amount of
the projecting section 22 may be adjusted by amaaotg unit, e.g., a
servo motor, as the thickness adjusting member. éljusting the
projection amount of the projecting section 22, dlipg amount of the
film F can be set without excess or deficiency.

A structural example of the present embodimant which the
clamper recesses 15, the supporting sections 23ltamelastic members
24 of the lower die 11 and the projecting secti@@sand the shims 25 of
the upper die 12 are planarly arranged along thenapy part of the
cavity recess 13 and they enclose the same, wilebglained. In this
example, the projecting sections 22 may be blookspse planar shape

is a rectangular shape, or pins, whose planar shamecircular shape.
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The film F may be pulled out from the cavity recdssby a plurality of
the projections 22, which are provided in the oupsriphery of the
cavity recess 13 and arranged at a regular interval

Further, an annular frame, which covers tharemouter periphery
(the opening part) of the cavity recess 13, mayebmeployed as the
projecting section 22. In this case, the clamperess 15e may be a
circular groove, which is formed along the throulgble 15 and into
which the annular frame can be inserted. Note timtase of employing
the annular frame as the projecting section 22, ph&ecting section
need not enclose the entire outer periphery of dheity recess 13, and
the projecting section may be partially cut.

The projection amounts of the projecting seesi 22 may be
respectively changed, by changing the projectiorctisas 22 or
changing the thickness adjusting members, at eachitgn in the
rectangular cavity recess 13, according to an arhainforming film
wrinkles. For example, in case of the rectangulavity recess 13, the
projection amounts of corner sections are madeedgfit from those of
side sections, so that the amount of pulling tHen fF by the projecting
sections 22 (i.e., an amount of absorbing film Wifes) can be adjusted.
With this manner, even if amounts of forming wrigkl are partially
different because, for example, distances from tenter of the
rectangular cavity recess 13 to the corner sectib®a (i.e., extension
distances) are different, the film wrinkles can dqdtably absorbed over
the entire periphery of the cavity recess 13.

Further, in the upper die 12, the plate-shawedk W is sucked to
the parting surface 12a. A sucking path 12c, whtommunicates a part
of the parting surface 12a located on an inner flehe projecting
sections 22 (a part facing the through-hole 15ath®exterior of the die,

is formed in the upper die 12. A decompression @iit(e.g., a vacuum
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pump) is provided to the exterior of the die, ahé sucking path 12c is
communicated (connected) to the decompression 8hitBy actuating
the decompression unit 81, the work W set on thetipg@ surface 12a can
be sucked and held. Note that, the work W may dd bg engaging claw
sections provided in the parting surface 12a ofupper die 12, and this
manner may be used in combination with the abovecdbed suction
manner.

By the way, in the resin molding die set 10 tfe present
embodiment, a sealed space (a chamber) is formdbdeamesin molding
die set 10 including the cavity recess 13, and thes sealed space is
decompressed (see Fig. 3). A concrete structurebeilexplained.

In the resin molding die set 10, a sealing memb&(e&g., O-ring)
is provided along outer circumferential periphermdsthe lower die 11
and the upper die 12 and pinched by the dies (cztety, the sealing
member is provided in the outer circumferentialipkery of the upper
end surface of the clamper 15 (the parting surfate of the lower die
11)). The sealing member 26 is provided on an owile of the
accommodating recess 15d for accommodating the ¢idmveying jig 90
(in an outer part of the die). By moving the lowdie 11 and the upper
die 12 close to each other, the dies press-contecsealing member 26,
so that an inner side of the sealing member 26, ia® inner space
formed in the dies, including the cavity recessid3ealed and the sealed
space is formed. Note that, the work W, the filmaid the resin R are
supplied into the resin molding die set before forgthe sealed space.

A sucking path 12d, which communicates a part o garting
surface 12a located on an outer side of the suckiatp 12c (the outer
part of the die) to the exterior of the die, isrogd in the upper die 12. A
decompression unit 82 (e.g., a vacuum pump) is gy to the exterior

of the die, and the sucking path 12d is communidgtonnected) to the
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decompression unit 82. By actuating the decompogssinit 82, the
sealed space can be decompressed through the gupkih 12d. When
the decompression is performed, the film F providedhe cavity recess
13 is sucked upward, but the film F is sucked tlyloduhe sucking paths
15c and 20, so that the adhering state of the floan be maintained.

In case of decompressing the inner space of thembea and
degassing air therefrom, the film F is sufficiend8yrongly sucked and
adhered, against air suction for decompressing itimer space of the
chamber, so as to maintain the adhering state @ffitim F, so the film F
will be easily adhered to the corner section 13atd\that, in the present
embodiment, the sucking path 12d is opened in tag pf the parting
surface 12a, which is located on the inner sid¢éhef projecting sections
22 (located in the part facing the through-hole )15a case that, for
example, the projecting sections 22 are pins whichot close air paths,
the sucking path 12d may be formed on the outee siithe projecting
sections 22 (in the outer part of the die) as fartlae sucking path is
formed on the inner side of the sealing member i6tlfe inner part of
the die).

Next, actions of the resin molding die set 10 (aimemolding
method) of the present embodiment will be explainedthe following
description, the above described resin molding sk¢ 10 is used, and
molded articles (resin-molded products) are producéy the
compression molding manner.

Firstly, as shown in Figs. 1 and 2, in a state péming the dies,
the cavity piece 16 is relatively moved, with respéo the clamper 15,
so as to previously locate the upper end surface dféthe cavity piece
16 at the standby position. Further, the decompoassnits 80, 81 and
82 are previously actuated.

Further, the work W is conveyed into the resin mo¢ddie set by
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a loader (not shown) and set on (supplied to) thetipg surface 12a.
Further, the film F is conveyed into the resin malgidie set by the film
conveying jig 90. Further, as shown in Fig. 11, tkein R is mounted on
the center part of the film F, so that the resimRy be conveyed into the
resin molding die set together with the film F, @re resin R may be
separately conveyed. Further, the resin R, whicé bh@en mounted on a
plate-shaped member acting as a heat sink or ddshge plate, may be
supplied onto the film F, or the resin R, the plateaped member and the
film F may be supplied together. Further, the fifnwhich has been
preheated and softened may be supplied to the masilding die set 10
so as to easily follow projections and recessesha&f die, or the die
surface may be heated by blowing hot air so as tkanthe film
compulsorily follow a configuration of the cavitgcess 13.

The plate-shaped work W includes, for example, bsstate 101
(e.g., a circuit board) and mounting parts 102 (esgmiconductor chips),
and the plurality of mounting parts 102 are mathianounted on the
rectangular substrate 101. In the present embodintée substrate 101
is sucked and held on the parting surface 12a efupper die 12 in a
state where the mounting parts 102 face the lowerld. The work W
will be resin-molded to produce a molded articke which a molded part
(the resin R) enclosing the plurality of mountingris 102 is formed on
the substrate 101.

Further, the film F has heat resistance against loéahe resin
molding die set 10 and is capable of easily pediein the parting
surface 1la of the lower die 11, so the film is pmwed of a film
material having suitable softness and extensihilityhe suitable film
material of the film F is, for example, PTFE fil&BTEF film, PET film,
FEP film, fluorine-impregnated glass cloth, polypytene film or

polychlorinated vinylidene film.
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Further, the resin R supplied onto the film F is; €xample, liquid
resin, powder resin or sheet resin. For example,ltuid resin may be
supplied by a dispenser having a syringe capablet@fing and injecting
the liquid resin, or the powder resin may be sugglito a dispenser
having a trough which is vibrated by an electromeign feeder so as to
planarly supply the powder resin. Further, the shesin is supplied
after peeling a protection sheet, which is usedtevent deterioration
e.g., oxidization.

In case that such the resin R is conveyed togeth#dr the firm F,
no resin R is supplied onto the film F in the reminlding die set, so that
a preparation time of the resin molding die setca@® be shortened, and
scattering the powder resin R in the resin molddig set and heating the
dispenser can be prevented. Since the resin moldiaget 10 has been
heated at a prescribed temperature by the builig@ater, the resin R is
melted from a part contacting the inner bottom auef of the cavity
recess 13.

Further, in the state of opening the resin molddig set 10 as
shown in Fig. 2, the film F is tightly adhered toetdie surface of the
lower die 11 including the inner surface of the itpvecess 13 and the
parting surface 11a. Concretely, the film F is eatthe parting surface
1la of the lower die 11 so as to cover the innefasue of the cavity
recess 13 and the opening part of the clamper s=ed&® in the state
where the upper end surface 16a of the cavity pieges located at the
standby position, and the film is sucked througk #sucking path 20, so
that the film F is adhered to the corner sectiona.l® the parting surface
1la (the upper end surface of the clamper 16), gad of the film F
covering the opening part of the clamper recess is5@atly supported
by the supporting section 23.

Further, in the inner surface of the cavity rec&8s a part of the
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film F sucked through the sucking path 20 is suckaldng the
configuration of the cavity recess 13 because theodhpression unit 80
Is actuated. Therefore, the resin R mounted onfilne F is set in the
cavity recess 13 without changing its shape.

Further, in the parting surface 12a of the uppes dR, a rear
surface of the substrate 101 (the opposite surfatehe mounting
surface on which the mounting parts 102 are mouniedsucked and
adhered through the sucking path 12c because tbendggression unit 81
IS actuated.

Successively, as shown in Fig. 3, the lower dieabhd the upper
die 12 are moved close to each other until the isgaimember 26
provided in the parting surface 1la of the lower dil contacts
(sealing-touches) the parting surface 12a of thpeupdie 12. With this
action, a sealed space is formed in the resin mmgldlie set. Since the
decompression unit 82 is actuated, the sealed spmakecompressed
through the sucking path 12d, so tlsat optional deaeration statan be
produced in the tightly compressed space. In tlise¢ the film F can be
adhered to the corner section 13 as described allowde resin molding
method of the present embodiment including the caagion molding
process, decompression for preventing voids is lguaquired, so the
film F is usually tightly adhered to the cavity ess 13 (including the
corner section 13a) as a result.

Successively, as shown in Fig. 4, the lower dieabd the upper
die 12 are further moved close to each other smasake the projecting
section 22 enter the clamper recess 15e with pngstie film F by the
projecting section 22 and pull the film F from thavity recess 13, then
the film F is once separated from the corner secti®a. Namely, the
film F is not adhered to the corner section 13as(eckened), so the film

F does not set along (follow) the configurationtbe cavity recess 13.
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Even in the resin molding method in which the depo@ssion process is
required, the film F can be securely separated ftbm corner section
13a by compulsorily pulling the film F by the prafeng section 22.

In the present stage, the film F is not clampedthi@ peripheral of
the opening part of the cavity recess 13, by theelodie 11 and the
upper die 12 (the substrate 101). Namely, the resohtding die set 10 is
not closed. If the film is clamped, the film F carirbe pulled out from
the cavity recess 13, so the film F is not clampgdhe lower die 11 and
the upper die 12 in the present stage. As descrdima/e, the film F is
pulled outward from the cavity recess 13, by thejecting section 22,
from opening the resin molding die set until clamgithe film F (the
timing of pulling may be optional). In this caséetfilm F is pulled out,
but a prescribed amount of the film is left so asatlhere the film to the
cavity recess 13 at the mold position, so the fiHns not adhered to the
corner section 13 as a result.

Successively, as shown in Fig. 5, the lower dieabhd the upper
die 12 are further moved close to each other sdoaslose the resin
molding die set and clamp the film, in the periphef the opening part
of the cavity recess 13, by the lower die 11 aneé tipper die 12.
Concretely, the film is clamped between the sulistrb01 held by the
upper die 12 and the clamper 15 of the lower dieRurther, the opening
part of the cavity recess 13 is closed by the wdfKthe substrate 101),
so that the cavity C is formed. Note that, the depoession of the cavity
recess 13 can be performed, after clamping the &by forming an air
vent, not shown, in the clamper 15.

Successively, as shown in Fig. 6, the resinldmg die set 10
further clamps so as to relatively move the cayigce 16, with respect
to the clamper 15, until the position of the upeed surface 16a of the

cavity piece 16 from the parting surface 11la of kbver die 11 is moved
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from the deep standby position to the shallow mpbsition.

Concretely, the elastic members 17 are compressedubther
clamping the resin molding die set 10, so that ¢heamper 15 is moved
toward the base block 14 with being biased. Theityapiece 16 is
relatively moved with respect to the clamper 15. this time, the
position of the upper end surface 16a of the cayigce 16 is moved
from the deep standby position to the shallow mpddition. In this case,
for example, if the film F is not pulled out befoceamping the film and
the film is adhered to the corner section 13a, fihm F is remained at
the corner section 13a with reducing the depthhef tavity C, so a part
of the film F, which cannot be absorbed by elasyicof the film, is
folded and bit by the resin R. On the other hand, the present
embodiment, the film F is previously pulled out kave a prescribed
amount of the film, which can be suitably adheredhe cavity recess 13
at the mold position without being slackened, ament the film is
clamped, so that the film F can be suitably adheaéwhg the corner
section 31a while reducing the depth of the cavagess 13. According
to the above described view point, in case thatam®unt of moving the
cavity recess 13 is necessarily great for resindimg with the resin R
whose volume will be easily increased when beingppdied, e.g.,
granular resin, the effects of the present invemti@come superior.

Next, the resin R filling the cavity C is theoset in a
pressure-holding state with the film F being adlden® the corner
section 13a. Next, the resin molding die set isrmgzkto release the work
W from the die, and then the work is further thesab (post-cured) to
complete the molded article. As described above, film F is tightly
adhered, without slackening the film F (without fang film wrinkles),
in the cavity recess 13 including the corner settib3a, so that a

problem of difficult peel-off of the film F, whicihs caused when the film
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is bit by an outer periphery of the molded parte(tresin R) of the
molded article (corresponding to the corner sectl@a) and a problem
of breaking the molded part (the resin R) of thelsea article, which is
caused when the film F is peeled, can be prevemiesh if the resin
molding is performed by thermosetting the resin iRinfg the cavity
recess 13 on the film F. Therefore, production ¢ielf the molded
articles can be improved.

(Second Embodiment)
In the present embodiment, a case of resin-moldiB® (Light Emitting
Diode) lenses of LED chips will be explained witbference to Figs. 7
and 8. Figs. 7 and 8 are schematic sectional vieivhe resin molding
die set 10 of the present embodiment of the presemention in
operation (in a process of producing the moldedcks}. In comparison
with First Embodiment, the shape of the cavity miet6 and the
mechanism of conveying the film F are especiallyarmdcterized in the
resin molding die set 10 of the present embodimeatthe characterized
points will be mainly explained. Note that, in tpeesent embodiment,
the molded article is LEDs (LED packages), so therkvW includes a
plurality of LED chips (mounting chips) which hayween mounted on
the substrate 101.

In the present embodiment, semispherical recessés 4are
recessed in the upper end surface 16a of the cavétye 16 of the lower
die 11. Thus, the LED lenses are molded by therntose the resin R
filling the recesses 16c¢ in a state where the LEps 102 respectively
face the recesses 16c¢. Note that, if the LED cHip2 can be protected,
LED lenses other than convex lenses can be produced

In case of the resin R for LED lens, reinforcingdrs included in
the resin for molding ordinary semiconductor chigsesin-molded

articles) are not included, so damaging moldedcéet (e.g., crack) is
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less occurred. However, soft silicone resin, whbseading strength is
lower than, for example, epoxy resin and whichnisairubber state under
normal temperature, is usually used, so there gossibility that the
resin R will be peeled from the substrate 101 tbgetwith the film F if
the film F bit by the resin-molded part (the red). It is effective to
prevent the film from biting the resin R when redux the depth of the
cavity C as well as First Embodiment. For exampihecase of molding
the convex LED lenses, a thickness of the resimdiad the LED chip is
sometimes less than that of the LED chip 102, sodamount of varying
the depth of the cavity C must be large and filmnkles will be easily
formed.

Further, in the present embodiment, the film F ® dupplied to
the parting surface 11a of the lower die 11 isedl{rolled film). In case
of using the rolled film F, a feeding roll and allexting roll are
provided in a direction perpendicular to a paperfate of each drawing,
so the film F is supplied in the direction perpendar to the paper
surface of each drawing. The film F which has bsapplied on the die
surface is held by an outer periphery of the upped surface of the
clamper 15.

Thus, a sucking path 15f, which communicates a pathe upper
end surface of the clamper 15 (the parting surfit®) on the outer side
of the clamper recess 15e (in the outer part ofdieg to the exterior of
the die, is formed. Further, a decompression urdt(8.g., a vacuum
pump) is provided to the exterior of the die, ahé sucking path 15f is
communicated (connected) to the decompression 88itBy actuating
the decompression unit 83, the film F set on theipg surface 11a can
be sucked and held. In this case too, the effedhefsupporting section
23 for supporting the film F can be obtained. Ferthin the present
embodiment, the film F is held by the outer periphef the upper end
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surface of the clamper 15, so the sealing members2&ovided in the
parting surface 12a of the upper die 12, not inlthvweer die 11.

Note that, in the present embodiment, the rolldwh fir is used, and
it is held by the outer periphery of the upper esudface of the clamper
15, so the film conveying jig 90 for conveying thectangular film F and
the accommodating recess 15e for accommodatingjighewhich have
been explained in First Embodiment, are not reqlire

Next, a method of producing the LEDs as a moldedcker by
using the resin molding die set 10 of the presembediment will be
explained.

Firstly, in the state of opening the dies showrFig. 7, the cavity
piece 16 is relatively moved, with respect to tHamgper 15, so as to
previously locate the upper end surface 16a ofddety piece 16 at the
standby position. Further, the decompression ugts81, 82 and 83 are
previously actuated.

The work W conveyed by the loader (not shown) id sa
(supplied to) the parting surface 12a of the upgpier 12 and sucked on
the parting surface 12a through the sucking pathh 22 described above,
the film F, which has been conveyed into the reamlding die set by the
feeding roll and the collecting roll, is set on pglied to) the parting
surface 1la of the lower die 11 (see Fig. 7). Théwe, film F is sucked
through the sucking paths 15f and the 20, so tha&t film is tightly
adhered on the die surface including the inner awefof the cavity
recess 13 and the parting surface 1la (see Fig. 8).

Next, the resin R is supplied into the cavity rexcds3, with the
film F, by, for example, the syringe capable ofretg and injecting the
resin. Then, the above described steps shown is.R¢6 are performed
so as to produce the LEDs. In the present embodinmn the effects of
First Embodiment can be obtained, and the productyoeld of the
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molded articles can be improved. Further, in casmolding the convex
LED lenses, the film F must be tightly sucked tokmahe film F follow
configurations of the recesses 16c¢. The film F bantightly adhered on
the die surface by blowing hot air to the film Fofn upward and
pressing the film F onto surfaces of the recessg&s, %0 that forming
film wrinkles can be prevented.

(Third Embodiment)

In the above described First and Second Embodimetite
manners of varying the depth of the cavity recess during the
compression molding have been explained. In thesgmeembodiment, a
transfer molding method, in which the depth of w@evity recess 13 is
fixed, will be explained with reference to Figs.12- Figs. 9-12 are
schematic sectional views of the resin molding sé¢ 10 of the present
embodiment of the present invention in operation @ process of
producing the molded article). Note that, in theinremolding die set 10
for performing the transfer molding method, a knowmnansfer
mechanism pressure-feeds the resin to the cavitpyCa plunger (not
shown) which is provided in a pot (not shown) andpa&ble of
reciprocally moving therein, via a resin path conmuated to the cavity
C.

In the resin molding die set 10 of the present edim@nt, the
cavity recess 13 is formed in the upper die 12thsostructural members
of the resin molding die set, which have been exm@d in First and
Second Embodiments, are basically invertedly aremhd-urther, in the
present embodiment, the film F to be supplied otite parting surface
12a of the upper die 12 is the rolled film, so steuctural members of
the film conveying mechanism, which have been exm@d in Second
Embodiment, are invertedly arranged. Further, thamgper 15 is

provided with no elastic members 17, so the deptthe cavity recess 13
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Is fixed.

Next, the transfer resin molding method performadthe resin
molding die set 10 will be explained.

Firstly, in the state of opening the dies showrFig. 9, the film F
is supplied to the inner surface of the cavity ecd4 and the parting
surface 12a of the upper die 12, and the film Fadhered to the die
surface. The work W is set (supplied) onto the paytsurface 11la of the
lower die 11, and the resin R is supplied to thé po

Next, the lower die 11 and the upper die 12 are @goelose to
each other so as to make the projecting sectiore2ar the clamper
recess 15e with pressing the film F by the projegtsection 22 and pull
the film F from the cavity recess 13, then the fikmis once separated
from the die surface at the corner section 13a.c8ssively, as shown in
Fig. 10, the lower die 11 and the upper die 12faréher moved close to
each other so as to close the resin molding dieasdtclamp the film, in
the periphery of the opening part of the cavityees 13, by the lower
die 11 and the upper die 12. Concretely, the fifrclamped between the
substrate 101 held by the lower die 11 and the plmil5 of the upper
die 12.

Successively, as shown in Fig. 11, the resin Ruigpsied into the
cavity C by actuating the transfer mechanism. Big @ction, the resin R
flows from one side edge of the cavity C to theestkide edge (from a
right side to a left side in Fig. 11 in the draw)ndut the film F is
pushed by a front end (a flow front) of the flow ttfe resin R, so film a
wrinkle Fa will be formed on the midway of the flow

However, when the cavity C is fully filled with theesin R by
further actuating the transfer mechanism, a slaeklepart, i.e., the film
wrinkle Fa, is absorbed by the corner section 1s3athat the film F is

adhered. Even in the cavity recess 13 whose depthixed, the film
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wrinkle Fa is absorbed by the corner section 13atlat breaking the
molded article can be prevented. Then, the resiilliRg the cavity C is

thermoset, in a pressure-holding state, with adigetihe film F to the

corner section 13a. Next, the resin molding dieisebpened to release
the work W from the die, and then the work is fueththermoset

(post-cured) to complete the molded article. In gresent embodiment
too, the effects of First and Second Embodiments loca obtained, and
the production yield of the molded articles canilm@roved.

The embodiments of the present invention have beamcretely
explained above, but the present invention is notited to the above
described embodiments, so the present invention beyaried without
deviating the scope thereof.

For example, in the above described First to Ttardbodiments,
the projecting section 22 is provided, and the fiimnis separated from
the corner section 13a by pushing the film with frejecting section 22
so as to pull the film F toward the outside of dwvity recess 13. Further,
the projecting section 22 may be omitted, and thlen fF may be
separated from the corner section 13a by adjustisgtting condition of
the film F with the decompression unit 80, whichcemmunicated to the
sucking path 20 opened at the corner section 1Bahe film conveying
mechanism. Further, a sucking path may be formethéenclamper recess
15e, a decompression unit communicating thereto bmyprovided, and
the clamper recess 15e may suck the film F so gautbthe film toward
the outside of the cavity recess 13. Further, anfhandler, which is
capable of supporting (holding) a part of the fikrocated outside of the
die and pulling the film sideward, may be sepanatetovided so as to
pull the film at a prescribed timing of the formembodiments.

In the above described First Embodiment, the sshpped film F

is used. But, the rolled film may be used as thbnfiF in said
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embodiment. In case of using the rolled film F, film is extended from
a feeding roll, passed through the inside of therggd resin molding die
set and collected by a collecting roll. In this @nthe film F is stretched
between the feeding roll and the collecting rolb, the clamper recess
15e of the lower die 11 and the projecting sect2@nof the upper die 12
need not be planarly arranged to entirely encldsedpening part of the
cavity recess 13 and the work W. For example, tleenper recess 15e
and the projection 22 may be located at a positonresponding to a
part of the film where stretching tension of thérfiis low. Further, in
case that the projection amount of the projectiagtion 22 is adjustable
and that extending the film F is not required, tiesin molding die set
can be used as an ordinary resin molding die byhgwting the
projecting section 22 to enter the clamper receéss. 1

Further, in the above described First and Secontd&ments, the
resin molding die set for performing the transfeslding method is used.
In said embodiments, the TCM (Transfer CompresshMold) die set
described in Patent Document 1 and other transfelding die sets may
be used as the resin molding die set.

Further, in the above described Third Embodimehe transfer
resin molding method is performed in the resin modgddie set in which
the depth of the cavity recess 13 is fixed. Thesprd invention can be
applied to the compression resin molding methodvinich the depth of
the cavity recess 13 is fixed and in which the meRi supplied to the
center part of the cavity recess 13 is spread oudwa

Further, as a further embodiment, the film F mayalkered onto
the die surface (except the corner section 13a, e film F may be
separated from the die surface at the corner secti®a. In this case, a
sucking force of the decompression unit 80, whishcommunicated to

the sucking path 20, is set lower than the casadtfering the film to the
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corner section 13a, so that the film F can be adtd@nto the die surface
except the corner section 13a. On the other hamdhe above described
First to Third Embodiments, the film F is adheret® the die surface
(including the corner section 13a), and then then fir is separated from

the die surface at the corner section 13a.



30

CLAIMS

[Claim 1]

A resin molding method,

comprising the steps of:

(a) supplying a film to a die surface of a resinlding die;

(b) adhering the film to the die surface and cagsiime film to be
in a state of being separated from the die surtca corner section of a
cavity recess after performing the step (a);

(c) closing a die set to clamp the film after perong the step (b);
and

(d) thermosetting a resin filling the interior dfd cavity recess on
the film provided therebetween, while adhering filen to the corner

section.

[Claim 2]

The resin molding method according to claim 1,

wherein, in the step (b), the film is caused toibethe state of
being separated from the die surface at the coseetion after adhering

the film to the die surface.

[Claim 3]

The resin molding method according to claim 1 or 2,

wherein, in the step (b), the film is pulled by pséeng the film
with a projecting section, which is provided arouad opening part of
the cavity recess and which is projected from the surface, so as to

separate the film from the corner section.

[Claim 4]
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The resin molding method according to claim 3,

wherein the projecting section is constituted bylarality of pins,
and

the pins are located to enclose the opening parthef cavity

recess.

[Claim 5]
The resin molding method according to claim 3,
wherein the projecting section is an annular fraemelosing the

opening part of the cavity recess.

[Claim 6]
The resin molding method according to any one airak 1-5,
wherein a depth of the cavity recess can be varaed,
the film is adhered to and along the corner secgtwith reducing

the depth of the cavity recess, in the step (d).

[Claim 7]

A resin molding die set, comprising:

one resin molding die having a cavity recess ana abher resin
molding die, which can be opened and closed anghith a resin filling
the cavity recess is thermoset on a film,

wherein a clamper recess is formed around the gaeitess of the
one resin molding die and recessed from a partur§ase thereof, and a
projecting section is projected from a parting suied of the other resin
molding die and positioned to face the clamper ss¢cand

wherein the projecting section enters the clampecess with
pressing the film, by moving the one resin moldidig and the other

resin molding die close to each other, such that film is pulled and
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separated from the corner section of the cavityessc

[Claim 8]

The resin molding die set according to claim 7,

wherein the projecting section is constituted bylarality of pins,
and

the pins are located to enclose the opening parthef cavity

recess.

[Claim 9]
The resin molding die set according to claim 7,
wherein the projecting section is an annular fraemelosing the

opening part of the cavity recess.

[Claim 10]

The resin molding die set according to any one l&#imgs 7-9,
further comprising:

a supporting section for supporting the film, thepporting section
being provided in the clamper recess; and

an elastic member being provided in the clampeesscthe elastic
member biasing the supporting section from an inm@itom surface of

the clamper recess so as to support the supposecgon.

[Claim 11]

The resin molding die set according to any one lkafinas 7-10,
further comprising:

an insertion recess, into which the projecting smattcan be
inserted, being recessed from the parting surfatehe other resin

molding die; and
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a shim for adjusting an amount of projecting thejpcting section
from the parting surface of the other resin moldohg, the shim being

provided in an inner bottom surface of the insartrecess.

[Claim 12]

The resin molding die set according to any one lafinos 7-11,
further comprising:

an accommodating recess, which is capable of acomshamting a
jig for supporting the film, being recessed frone tharting surface of the

one resin molding die and formed on an outer sidthe clamper recess.



