DESCRI PTI ON RESI N SEALI NG MOLD AND RESI N SEALI NG METHOD Techni cal Field
The present invention relates to a nold apparatus for resi i on
used for encapsul ating an el ectronic conponent such as a 4Imﬂﬁ‘mﬂm mmm
“device, and in particular, to a nold apparatus for resin encapsu ation an nd

a nethod of resin encapsul ation used for encapsul ating an el ectY6hi c
.component di sposed on at |east one side of a plastic substrate board.

Background Art Figure 29 shows a prior art exanple of a nnJMMWMﬂmmﬁmmmﬂfor
resin encapsul ation of an electrogwf :ﬁﬁFt such as a

devi ce. The apparatus conpri ses: §$§i§¥) set 1 invol vi nggoag+upper
chase 2; and a lower nold set 3 involving a |lower chase 4. The | ower nold

set 3 is pushed up, whereby this lower nold set 3 is pressed and cl anped
agai nst the upper t sust ai ned

bet ween cavity ba&gé]g\] i@%ﬁ%&‘ﬁgﬁ@ W%ﬁ%\g} Ee?@upper chase 2
and cavity bars 6 installed in the upper surface of the |ower chase 4.
Then, a plunger 3a is ejected by a driving nechanismwhich is not shown in

the figure, whereby a solid tablet 8 in a pot 3b undergoes a heating
conpression to fluidify, and whereby an

Technical Field

The present invention relates to a mold apparatus for
resin encapsulation used for encapsulating an electronic
component such as a semiconductor device, and in particular,
to amold apparatus for resin encapsulation and a method of resin
encapsulation used for encapsulating an electronic component

disposed on at least one side of a plastic substrate board.
Background Art

Figure 29 shows a prior art example of a mold apparatus
for resin encapsulation of an electronic component such as a
semiconductor device. The apparatus comprises: an upper mold
set 1 involving an upper chase 2; and a lower mold set 3 involving
a lower chase 4. The lower mold set 3 is pushed up, whereby this
lower mold set 3 is pressed and clamped against the upper mold
set 1. A substrate board 7 is thereby sustained between cavity
bars 5 installed in the lower surface of the upper chase 2 and

cavity bars 6 installed in the upper surface of the lower chase



el ectroni c conponent (not shown) nmounted on the surface of said substrate
board 7 is encapsulated with resin. In said nold apparatus, the variation
(maxi mum 0. 02 nmm) of thickness anong netallic substrate boards 7, such as
‘| ead frames, has been conpensated by the elastic deformation of elastic
pins 2a in the axial direction. Further, numeral 9 designates a support
.block constituting said | ower nold set 3. However, the needs for resin
encapsul ation of plastic substrate boards, such as so-called substrates,
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metallic substrate boards 7, such as lead frames, has been
compensated by the elastic deformation of elastic pins 2a in
the axial direction. Further, numeral 9 designates a support

block constituting said lower mold set 3.

However, the needs for resin encapsulation of plastic
substrate boards, such as so-called substrates, have been
growing in recent years. The variation (maximum 0.2 mm) of
thickness among plastic substrate boards is generally much
larger than that among metallic substrate boards. Such
variation of board thickness is difficult to be compensated
completely by said elastic pins 2a having a small capacity for
elastic deformation. Therefore, a gap is unavoidable to occur,
thereby causing a flash frequently. In addition to this
incapability, the increase of the displacement causes said
elastic pins 2a easily to fatigue failure, thereby requiring
an early-stage change, thereby increasing the maintenance work.
Further, in the above-mentioned example of the prior art, the

elastic pins 2a need a change depending on the substrate board



of .troubl es during disassenbling and reassenbling the nold apparatus.
Thus, a nethod has been proposed to use overlaying such as plural conical
belleville springs (not shown) having a larger capacity for elastic
"deformation than said elastic pins 2a. However, said conical belleville
springs have a problemof variation in spring force (recoiling force) and
.a further problemthat the spring force (recoiling force) changes due to
the heating conpression strokes. Considering said problens, a first object
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2a. However, said conical belleville springs have a problem of
variation in spring force (recoiling force) and a further

problem that the spring force (recoiling force) changes due to

the heating compression strokes.

Considering said problems, a first object of the present
invention is to provide amold apparatus for resin encapsulation,
which is capable of compensating completely a large variation
of thickness mainly among plastic substrate boards, thereby

avoiding the occurrence of a flash, and is easy of maintenance.

On the other hand, a mold-clamping force corresponding
to the resin encapsulation of a plastic substrate board is
insufficient as the mold-clamping force for the resin
encapsulation of a metallic substrate board (lead frame and the
like). Thus, the metallic substrate board cannot be

encapsulated with resin.

For the information, a mold-clamping force of about 1-5



nol,d-cl anmping force for netallic substrate boards, a copper I|ead frane
needs a nol d-cl anpi ng force of 20-30 kg/ mMm¥, and a steal |ead frane needs
a nol d-cl anping force of 25-40 kg/m¥. Thus, a |arge nechanism for oi
"pressure generation is necessary if used, as well as a large cylinder and.
the like. Therefore, overall system becones so large as not to be built in
the nold apparatus. On the contrary, if a plastic substrate board is
applied with a nold-clanping force of the sane order as that fora netallic
substrate bqﬁ astic _substrate fornms._and eventua
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Thus, a large mechanism for oil pressure generation is necessary
- 1f used, as well as a large cylinder and the like. Therefore, .
overall system becomes so large as not to be built in the mold
apparatus. On the contrary, if a plastic substrate board is
applied with a mold-clamping force of the same order as that

for a metallic substrate board, the plastic substrate board

deforms and eventually breaks in a worst case.

As such, a plastic substrate board and a metallic
substrate board cannot be encapsulated by common mold sets, and
each substrate board requires exclusive mold sets and chases.
Thus, there have been a problem of increased cost and a problem

of a lot of time necessary for the change thereof.

Considering said problems, a second object of the present
invention is toprovide amold apparatus for resin encapsulation,
capable of processing not only a plastic substrate board but

also a metallic substrate board.



are easi,ly damaged. On the contrary, when said substrate board is clanped
indiscrimnately with so weak a clanping force as not to cause a
deformati on, a gap occurs between the substrate board and the nold,
“causi ng a probl em of the unavoidable occurrence of a flash. A third object
of the present invention is to provide a nethod of resin encapsul ati on and
.a nold apparatus for resin encapsul ation, capable of sinmultaneously
resolving the two problens of the danage to an nount ed conponent ﬁnd of ]
the occurrence Ja re of tign In order to a |eve t he
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not to cause a deformation, a gap occurs between the substrate

board and the mold, causing a problem of the unavoidable

occurrence of a flash.

A third object of the present invention is to provide a
method of resin encapsulation and a mold apparatus for resin
encapsulation, capable of simultaneously resolving the two
problems of the damage to an mounted component and of the

occurrence of a flash.

Disclosure of Invention

In order to achieve the first object, in a mold apparatus
for resin encapsulation, wherein a substrate board is clamped
by both an upper mold disposed in the lower surface of an upper
mold set and a lower mold disposed in the upper surface of a
lower mold set, wherein a plunger provided in any one of said
mold sets is extruded whereby solid resin for encapsulation is

fluidified, and wherein an electronic component mounted on the



an.oil hydraulic cylinder block provided in said nold set. In accordance
with the present invention, even when the variation in thickness of
substrate boards to encapsulate is large, the variation in thickness is
‘conpensated by the novenent of the pistons sliding up and down within the
oil hydraulic cylinder block. Accordingly, no gap occurs between the
.cavity and the substrate board, and the press is carried out under a
constant pressure. Therefore, the occurrence of a flash is avoided, and
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In accordance with the present invention, even when the
variation in thickness of substrate boards to encapsulate is
large, the variation in thickness is compensated by the movement
of the pistons sliding up and down within the oil hydraulic
cylinder block. Accordingly, no gap occurs between the cavity
and the substrate board, and the press is carried out under a
-constant pressure. Therefore, the occurrence of a flash is

avoided, and hence the yield rate of encapsulated products is

improved.

In a mold apparatus for resin encapsulation, wherein a
substrate board is clamped by both an upper mold disposed in
the lower surface of an upper mold set and a lower mold disposed
in the upper surface of a lower mold set, wherein a plunger
provided in the lower mold set is extruded whereby solid resin
for encapsulation is fluidified, and wherein an electronic
component mounted on the surface of said substrate board is
encapsulated with the resin, an embodiment of the present

invention may be configured so that said lower mold is supported



simlarly to the above-nentioned configuration, even when the variation in
t hi ckness of substrate boards is large, the variation is conpensated by

t he novenent of the lower end sections of the pistons sliding within the
"0il hydraulic cylinder block. Accordingly, no gap occurs between the
substrate board and the upper nold or the lower nold, and the press is
carried out under a constant pressure. Therefore, the occurrence of a
flash is avoided. In one enbodi mrent of the present invention, an oi

bas b | at
for chase Coil AR BHS RS PaRTARAR e BotE bHTbIns Pier Mo faw§§fein Bat he
bl f th t t t he base
Pl ate for ShaCHPRE L B rid o %“%%%Ebv%%ﬁ feg sgé‘ggbﬂi?&l Rt HR Dase
nventi on,
Rerd ol @Q@aﬁwﬂic TG prd G LS el%“lssaolcﬁﬁi U HOREL LA

support bl ock thout a conS|der bl e |ncre e in the nunber of conponents.

I'n anot her enbodiTentc sar'tl TGweT Efﬁﬁed b eeé’%eysﬁrhte ld}"éetrbtﬁsor}my be

T e 1 VS A L5 o S

for Clean'&%&lé%%%ﬁrgarnhf%ﬁh@ﬁ§%) eC nggrg%éwhoards is large, the
variation is compensated by the movement of the lower end
sections of the pistons sliding within the o0il hydraulic
cylinder block. Accordingly, no gap occurs between the
substrate board and the upper mold or the lower mold, and the
press is carried out under a constant pressure. Therefore, the

occurrence of a flash 1s avoided.

In one embodiment of the present invention, an oil
hydraulic cylinder block may be clamped by a base plate and a
base plate for chase constituting the top and the bottom of a
lower mold set.

In the prior art, a support block for supporting the
center section of the base plate for chase has been provided
between the base plate and the base plate for chase. In contrast,
in accordance with the present invention, said oil hydraulic
cylinder block can serve also the function of the support block

without a considerable increase in the number of components.

In another embodiment, said lower mold supported by the



I n.anot her preferable enbodi nent, said plural pistons provided in parallel
may be |inked by a synchronization bar. As a result, no tinme lag occurs in
the operation of the pistons, and the response is rmuch inproved. Thus, the
nmold is pushed up sinultaneously, and hence the operation is carried out
on the Ilevel without slanting or deform ng. Therefore, the yield rate of
.encapsul ated products is inproved. Each of plural pistons provided in
parall el and a base plate supporting the mddle sections of the pistons
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anot her enbodi ment, a gui ding mechani sm section conprising: an up-down
novabl e bl ock novi ng downwardly by being pressed by the | ower surface of
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provided in parallel may be linked by a synchronization bar.
As a result, no time lag occurs in the operation of the pistons,
and the response is much improved. Thus, the mold is pushed up
simultaneously, and hence the operation is carried out on the

" level without slanting or deforming. Therefore, the yield rate

of encapsulated products is improved.

Each of plural pistons provided in parallel and a base
plate supporting the middle sections of the pistons and
constituting a lower mold set may be provided with respective
through holes, for operation check, capable of communicating
in a common straight line.

In this embodiment, when the through holes for operation
check of the pistons are not located in the same line as the
through hole for operation check of the base plate, the light
to pass through said through holes is interrupted, thereby
indicating the occurrence of an abnormal event such as a jam.
As such, the state of operation can be checked via said through

hole, which makes the situation safe and convenient.



by bei ng pressed by the tapered surface of the up-down novable block; for
guiding a lower nold with said guiding block during the nold clanping and
for releasing said guiding block during the nold opening may be di sposed
‘inthe vicinity of an outward surface of said lower nold installed to said
| ower nold set, that is, in the sideward and push-pull direction. In this
_enbodi nent, the guiding block is positioned in the guiding position only
during the nold clanping. Thus, no scuffing occurs on the guiding bl ock,
thereby resulting in the effect of avoiding possible damage to a
conponent. In order to achieve the second object, in a nold apparatus for
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| over erIcl)lock, for guiding a lower mold with said guiding block during
the mold clamping and for releasing said guiding block during
the mold opening may be disposed in the vicinity of an outward
surface of said lower mold installed to said lower mold set,
that is, in the sideward and push-pull direction.
In this embodiment, the guiding block is positioned in
the guiding position only during the mold clamping. Thus, no

scuffing occurs on the guiding block, thereby resulting in the

effect of avoiding possible damage to a component.

In order to achieve the second object, in a mold apparatus
for resin encapsulation, wherein a substrate board is clamped
by both an upper mold disposed in the lower surface of an upper
mold set and a lower mold disposed in the upper surface of a
lower mold set, wherein a plunger provided in any one of said
mold sets is extruded whereby solid resin for encapsulation is
fluidified, and wherein an electronic component mounted on the
surface of said substrate board is encapsulated with the resin,

a mold apparatus for resin encapsulation in accordance with the



set. so as to be changeable with a normal base block. In a nold apparatus
for resin encapsul ation, wherein a substrate board is clanped by both an
upper nold disposed in the |ower surface of an upper nold set and a | ower
‘nol d di sposed in the upper surface of a |ower nold set, wherein a plunger
provided in any one of said nold sets is extruded whereby solid resin for
_encapsul ation is fluidified, and wherein an el ectronic conponent nounted on
the surface of said substrate board is encapsulated with the resin, the
present invention
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In a mold apparatus for resin encapsulation, wherein a
substrate board is clamped by both an upper mold disposed in
the lower surface of an upper mold set and a lower mold disposed
in the upper surface of a lower mold set, wherein a plunger
provided in any one of said mold sets is extruded whereby solid
resin for encapsulation is fluidified, and wherein an
electronic component mounted on the surface of said substrate
board is encapsulated with the resin, the present invention may
be configured so that an oil hydraulic cylinder block to which
one end of each of plural pistons supporting said lower mold
is inserted slidably is provided in said lower mold set so as
to be changeable with a normal base block comprising an ejector:

rod.

Further, in an embodiment of the present invention, an
apparatus may be configured so that an oil hydraulic cylinder
block is slidably engaged to a base plate for chase constituting
a lower mold set so as to be changeable with a normal base block

comprising an ejector rod.

_10_



Sai.d nor,mal base bl ock may be separable into plural small blocks. In
accordance with the present invention, even when the variation in

t hi ckness of substrate boards large, it is conpensated by the novenent of
"said pistons sliding within the oil hydraulic cylinder block. Accordingly,
no gap occurs between the nold and the substrate board, and the press is
carried out under a constant pressure. Therefore, the occurrence of a
flash is avoided. Further, only by changing the oil hydraulic cylinder

bl ock with the normal base bl ock or the normal base block conprising an
ejector rod, a netallic substrate. board can be encapsulated with resin as
wel |l as a plasti rate board. I S ugaecesgﬁr t o change
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that a he insul.atin |ate is disposed in at |east one |inkage section
bet ween a %%%Prrkg%%e g‘?\%)o%t"space bl ock, a side block, or an end bl ock

constituting a lé)aﬂec{ ngtf‘lmgl base block may be separable into plural small

blocks.

In accordance with the present invention, even when the
variation in thickness of substrate boards large, it is
compensated by the movement of said pistons sliding within the
oil hydraulic cylinder block. Accordingly, no gap occurs
between the mold and the substrate board, and the press is
carried out under a constant pressure. Therefore, the
occurrence of a flash is avoided.

Further, only by changing the o0il hydraulic cylinder
block with the normal base block or the normal base block
comprising an ejector rod, a metallic substrate board can be
encapsulated with resin as well as a plastic substrate board.
As such, it is unnecessary to change the overall mold set with
a exclusive mold set for metallic substrate boards, which
permits a considerable reduction of time for component change.
It is also obviously unnecessary to purchase a mold apparatus
for resin encapsulation dedicated for metallic substrate

boards.

_11_



set.. Further, an apparatus may be configured so that a heat insulating
plate is disposed in at | east one |inkage section between a |ower nold and
a space bl ock, a support block, or a piston of a |ower chase. In
‘accordance with the present enbodinent, the tenperature rise of the oi

and the like in a cylinder block can be suppressed, whereby a stable
_pressure can be supplied and the deterioration of the oil and the |ike due
to high tenperature can be prevented. In another enbodi nent of the present
invention, an apparatus -may be configured so that a | ower chase involving
a |lower nold is slidably engaged to a lower nold set so as to be
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insulating plate is disposed in at least one linkage section

between a lower mold and a space block, a support block, or a

piston of a lower chase.

In accordance with the present embodiment, the
temperature rise of the oil and the like.in a cylinder block
can be suppressed, whereby a stable pressure can be supplied
and the deterioration of the oil and the like due to high

temperature can be prevented.

In another embodiment of the present invention, an
apparatus may be configured so that a lower chase involving a
lower mold is slidably engaged to a lower mold set so as to be
attachable thereto and detachable therefrom.

In accordance with this embodiment, the mold can be easily

removed for cleaning, and the maintenance becomes simple.

In an embodiment of the present invention, an apparatus

may be configured so that plural pistons provided in parallel
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encapsul.ated products is inproved. |In another enbodi nent of the present

i nvention, an apparatus nmay be configured so that a heater is disposed in
the wvicinity of a pot into which solid resin for .encapsulation is put.
In accordance with the present enbodinent, the solid resin is supplied
with a constant heat, which stabilizes the encapsulation condition of the
.resin, which causes the effect that encapsul ated products with a stable
quality can be provided and that the yield rate is inproved. In order to

resol ve thg abﬂ/e%n% ti oned thri[lrd 1{J)%obl em. in a nmethod of resin
encapsul atTon, TWASTRi Y & ptHSTH O AR TR f2%oard is cl anped between a
fixed side rmldlandarmaéable side .nold, and wherejh resinis filled into
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encapsulated products is improved.

In another embodiment of the present invention, an
apparatus may be configured so that a heater is disposed in the
vicinity of a pot into which solid resin for encapsulation is
put.

In accordance with the present embodiment, the solid
resin is supplied with a constant heat, which stabilizes the
encapsulation condition of the resin, which causes the effect
that encapsulated products with a stable quality can be provided

and that the yield rate is improved.

In order to resolve the above-mentioned third problem,
in a method of resin encapsulation, wherein a plastic substrate
board is clamped between a fixed side mold and a movable side
mold, and wherein resin is filled into the formed cavity,
thereby encapsulating an mounted component on the surface of
said substrate board with the resin, a method of the present

invention comprises: a first clamping step of clamping said

_13_



sai.d bot.h nolds in an ordinary manner; and a second resin filling step of

filling the resin conpletely in the cavity formed by said both nolds. In
said first clanmping step, the clanmping is carried out wth a force of
70-80% of the ordinary force. In said first resin filling step, the resin
is filled by an anmount of 80-90% of the conplete filling. In order to

.resolve said problem in a nold apparatus for resin encapsulation, wherein
a plastic substrate board is clanped between a fixed side nold and a

e T
conf1 gur ed'Sb THATLA 7 arstiittte & o RS Saii bt bl st 1 St rate
Tovabl o 1 1CTHRERF G G S0 UG HHRILERER nb 4pba SR LS LLOAP ot

Dl ast i Q| Stbet ot B Do SHOE Gt PhE BOUN o BORGRLAY ol At Ty IS of a
ot or Mt e ' < L Etar S o0RPE Gr B UPRAr 3° CHARDI NEPTOREY Sl o

driving nes(:gc%]ﬁé@lla?np%%gsgjcégto c?gm%iplgd{}?‘euwe?nber to be.clamped, with

said bothmolds in an ordinary manner; and a second resin filling
step of filling the resin completely in the cavity formed by

said both molds.

In said first clamping step, the clamping is carried out
with a force of 70-80% of the ordinary force. In said first resin
filling step, the resin is filled by an amount of 80-90% of the

complete filling.

In order to resolve said problem, in a mold apparatus for
resin encapsulation, wherein a plastic substrate board is
clamped between a fixed side mold and a movable side mold, and
wherein resin is filled into the formed cavity, thereby
encapsulating an mounted component on the surface of said
substrate board with the resin, an apparatus of the present
invention is configured so that at least the area for clamping
the plastic substrate board of said movable side mold is
constituted of a clamping member movable in the clamping

direction and that the apparatus comprises a driving mechanism
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pressure generating cylinder nechanismfor driving a clanping nenber by
the hydraulic bal ance between a piston extruding |iquid chanber and a
piston retracting liquid chanber. A pressure sensor is provided for
‘detecting the hydraulic pressure of the extruding liquid chanber in a
hydraulic pressure generating cylinder of the hydraulic pressure
generating cylinder nechanism Said hydraulic pressure generating
cylinder mechanismis controlled and driven depending on the pressure

boar o bet vith HNEESEOF oI eIy BATBRG] Py oBY| Eph Rgbotce RKSEd anpi ng
L. dof or PRETEE ST HEP T GRaP AR H¥aDCLRm BT pP LB o ST ELRATAESA the
0f “sal @ hyth dhiT2 BIoLbirs Gansrah Ag EPRPAtere F A Jor HEPsdc THRMISTant | y
bt oot ba. 1)1 2k P TREHEBPE B ovF et Lo SN RGPy o 05 R TaLpe ve
proper | y. RO HAT BT et encapeul ati on and a nol d apparatus for

resin encapsul ation in accordance with the present invention, a plastic
substrate board is clanped so as not to

Said driving mechanism is constituted of a hydraulic
pressure generating cylinder mechanism for driving a clamping
member by the hydraulic balance between a piston extruding
liquid chamber and a piston retracting liquid chamber. A
pressure sensor 1is provided for detecting the hydraulic
pressure of the extruding liquid chamber in a hydraulic pressure
generating cylinder of the hydraulic pressure generating
cylinder mechanism. Said hydraulic pressure generating
cylinder mechanism is controlled and driven depending on the
pressure detected by said pressure sensor, thereby clamping the
plastic substrate board between the both molds with an ordinary
clamping force or a clamping force of a strength not causing

a trouble to the mounted component due to the deformation.

It is preferable that the oil pressure adjustment of the
piston extruding liquid chamber and the piston retracting
liquid chamber of said hydraulic pressure generating cylinder
is performed independently by respective oil pressure adjusting

apparatuses depending on the pressure detected by pressure
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cause a deformation, and resin is then filled to an extent that an

el ectroni c conponent and a wire extending therefromare al nost covered.
This results in an effect that a trouble, such as the elongation and the
breakage of a wire, does not occur even when the clanping force is
increased in the second clanping step. Brief Description of Draw ngs
_Figure 1 is an expl oded and perspective view showng a first enbodi nent of
a nold apparatus for resin encapsulation in accordance vvith t he present

i nventi on. é:ﬂ&%se ;;ﬁ:dxﬁc?eé rcod'!r_tré:g dﬁg (#lggaéo Vt! es tegc\,evt p fﬁhl aLEJDCfr at us

shown in Fsgure 1. ure 3 I's asi sectlon

apparat us show i F f ntary frant rossectlonal
view of the no d%]’appar }Eéo\j\g%ﬁm?esnélﬁééu?)eoarfacgre?or} ?%pelrazﬂﬁ Cﬁegure 5is

a fragrren;@{é/ éf t crossectl onal view of the nold apparatus shown in
Figure 1 er l;g'ration. Figure 6 is an operation diagramof the nold
apparatus shown in Figure 1. Figure 7 is an operation diagramof the nold
apparatus, continued fromFigure 6. Figure 8 is an operation di agram of

the nmold apparatys,, method of resin encapsulation and a mold apparatus

for resin encapsulation in accordance with the present
invention, a plastic substrate board is clamped so as not to
cause a deformation, and resin is then filled to an extent that
an electronic component and a wire extending therefrom are
almost covered. This results in an effect that a trouble, such
as the elongation and the breakage of a wire, does not occur
even when the clamping force is increased in the second clamping

step.
Brief Description of Drawings

Figure 1 is an exploded and perspective view showing a
first embodiment of a mold apparatus for resin encapsulation
in accordance with the present invention.

Figure 2 is a front crossectional view of the mold
apparatus shown in Figure 1.

Figure 3 is a side crossectional view of the mold
apparatus shown in Figure 1.

Figure 4 is a fragmentary front crossectional view of the

mold apparatus shown in Figure 1 before operation.
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continued fromFigure 7. Figure 9 is an expl oded and perspective view
showi ng a second enbodi nent of a nold apparatus for resin encapsul ation
in accordance with the present invention. Figure 10 is a fragnentary front
crossectional view of the nold apparatus shown in Figure 9 before
operation. Figure 11 is a fragnmentary front crossectional view of the nold
.apparatus shown in Figure 9 after operation. Figure 12 is an expl oded and
perspective view showing a third enbodi nent of a nold apparatus for resin

lati . g , . on Ei 6 13is a
ront crossect | ohsl Tt v o FheThshger Bl aégé‘%%%}%??ﬁéi: g‘d%wgo%zt.ﬂ% qures
14( A d 14 t view and a enl arge
crgsleg?io%%%g%?géﬁﬁﬁ%éée no da{%p%%§£%%sf;%§§§§i%é%?%ﬁﬁ%p12. rggures %5

A d 15 (B I [ .1 . Vi ower. 1 set of a
gn?dagpparagué ?%?ggggiﬁqgﬁggﬁg)F%F%&ﬁ%?ﬁaggggﬁhggcggﬁﬁ %f?r%P%ﬁiﬁﬁﬁﬁ

i nvention, .yher e, inder block for pistons is installed. Figures 16 (A)
and 16 (B)Sare a?%lg%é%?%w}and a front view of a lower nold set of a nold

o on | oher FLALENPASILA L0Rra L Do WERISANE S el hB2aPLESE  cus,
continued from Figure 6.

Figure 8 is an operation diagram of the mold apparatus,
continued from Figure 7.

Figure 9 is an exploded and perspective view showing a
second embodiment of a mold apparatus for resin encapsulation
in accordance with the present invention.

Figure 10 is a fragmentary front crossectional view of
the mold apparatus shown in Figure 9 before operation.

Figure 11 is a fragmentary front crossectional view of
the mold apparatus shown in Figure 9 after operation.

Figure 12 is an exploded and perspective view showing a
third embodiment of a mold apparatus for resin encapsulation
in accordance with the present invention.

Figure 13 is a front crossectional view of the mold
apparatus shown in Figure 12.

Figures 14 (A) and 14(B) are a fragmentary front
crossectional view and a enlarged crossectional view of the mold
apparatus shown in Figure 12.

Figures 15(A) and 15(B) are a plan view and a front view

of a lower mold set of a mold apparatus for resin encapsulation
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for. pistons is installed. Figure 17 is a front crossectional view show ng
another form of usage of a nold apparatus for resin encapsulation in
~accordance with the present invention. Figures 18 (A) and 18 (B) are a plan
view and a front view of a |lower nold set of a nold apparatus for resin
encapsul ation in accordance with the present invention, where a nornmal
_base Dblock having ejector rods is installed. Figure 19 is an operation

di agram of the nold apparatus shown in Figure 12. Figure 20 is an

operation dj agram.f the nold apparatus continued from Fi,qure 19. Figure
21 is an og%r%%tc Xl %3F§gvglatﬁgget&ge%ﬁ)rftdlgﬁﬁﬁgé?ﬂs,W%e&?n?ic &ég%farrok#ﬁi? ure
20. Figurefggtégsf%ééont crossttionaI view show ng a fourth enbodi nent of

a nol d appara r%%i%P%%%aﬁ%alation in accordance with the present

overLion o Ou e GRS AT (PRFRRELI Bl of LU L SRt
ARG St e SR R s
posi tion Sf@%%bo%h%ﬂ%%v%ﬂjgﬁ%eiﬁ%%%ﬁ%invention,wherezacylinderblock

for pistons is installed.

Figure 17 is a front crossectional view showing another
form of usage of a mold apparatus for resin encapsulation.in
accordance with the present invention.

Figures 18 (A) and 18(B) are a plan view and a front view
of a lower mold set of a mold apparatus for resin encapsulation
in accordance with the present invention, where a normal base
block having ejector rods is installed.

Figure 19 is an operation diagram of the mold apparatus
shown in Figure 12.

Figure 20 is an operation diagram of the mold apparatus,
continued from Figure 19.

Figure 21 is an operation diagram of the mold apparatus,
continued from Figure 20.

Figure 22 is a front crossectional view showing a fourth
embodiment of a mold apparatus for resin encapsulation in
accordance with the present invention.

Figure 23 is a general perspective view of the mold
apparatus for resin encapsulation shown in Figure 22, when a

chase is inserted.
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mat.eri al. supplying state; Figure 24 (C) shows a nold clanping state; and
Figure 24(D) shows a cavity-bar clanping state. Figures 25 are process
~diagrans showing a nethod of resin encapsulation in accordance with the

present enbodi nent; Figure 25 (A) shows the state of a first resin filling
step; Figure 25 (B) shows the state of a second cl anping step; Figure
.25(C) shows the state of a second resin filling step; and Figure 25 (D)

shows the state of nold opening. Figures 26 are process diagranms showi ng a
neLhog of, 1 e5in £ ASARPaLY 20,0 R6CA A508e; L i SSSD! ot rent
T a8 1o P Bl PL o Bl O BF BB W e o
2, TOL0 SOOR(EY WA LSROLDEREANULSH O L ASEaGE ML) g et
ko EELPES T, 0P A Ulent 50, ST QL
gescribed bel oy WAd #EEAENEADP dilSuf1d AChA fNA NOSlind T QHES 1 O

Figures 25 are process diagrams showing a method of resin
encapsulation in accordance with the present embodiment; Figure
25(A) shows the stateof a first resin filling step; Figure 25(B)
shows the state of a second clamping step; Figure 25(C) shows
the state of a second resin filling step; and Figure 25 (D) shows
the state of mold opening.

Figures 26 are process diagrams showing a method of resin
encapsulation in accordance with the present embodiment; Figure
26 (A) shows a product ejection state; and Figure 26 (B) shows
a maintenance state.

Figure 27 is a chart of transfer position and
substrate-board clamping force.

Figure 28 is a front crossectional view of a mold
apparatus for resin encapsulation in accordance with an
alteration of the present embodiment.

Figure 29 is a front crossectional view of a mold in

accordance with the prior art.

Best Mode for Carrying out the Invention
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A nol d apparatus for resin encapsulation in accordance wth a first

enbodi nent is generally constituted of an upper nold set 10 invol ving an
upper chase 20 and a lower nold set 30 involving a | ower chase 50, as
‘shown in Figures 1 to 8. The upper nold set 10 is configured so that side
bl ocks 12 are disposed in both edge side sections of the | ower surface of
.an upper base plate 11, as shown in Figure 2. Guiding rails 13, 13 are
provi ded on the opposed i nward surfaces of said side blocks 12. The upper

chase 20 descriQ&%ﬁg:Eer can be in%abI .gpg ed thereto frogxthe si de
direction. Said UBPEHEHYEE 1307 O %??%ﬁ?‘&l CHASE prAVEPALER A and an
ejector plate 23 a serially stacked on the .center of .the upper surface
of a hol dec’gle %%lgb%cﬁ SJ?% N "éjnéalhtlf"l%fe%%%% ¥ oS at_ﬁ?cﬁlﬁdc BT CH’%Ajsposed
on both ngﬁiu}ggrfoajt reby to form engagenent gui ding grooves 25, as
shown in Figlres 1 and 2. on the other hand, upper cavity bars 27 are

di sposed on bot Skgf o%'atpull bl ock .26 diégosidton the center of the
lower surface ot “aih FHFST UL prsP& 25 Pl 8 ioghbﬁw?%ﬁpﬁéﬁﬁﬁeset
bl ock 28 for, posi.tiqgning the upper chase relatively to | ower chase
50 descri b&t T &t efrl.rsclknéa’r[%&éﬁner?& &Ssan%a'rngycSﬂ?FgﬁEBgegoofh%? WPhidse
plate 33 for.lower chase.is assenbled via spa bl gcks. 32 di sposed , in
bot h edge I%?j(‘;% Sseectli(f)r}sfw(%lvtlﬁ]eq PP &PPETr F%@égoégaapam%rl%‘é‘?é moLd Set

30 involving a lower chase 50, as shown in Figures 1 to 8.

The upper mold set 10 is configured so that side blocks
12 are disposed in both edge side sections of the lower surface
of an upper base plate 11, as shown in Figure 2. Guiding rails
13,13 are provided on the opposed inward surfaces of said side
blocks 12. The upper chase 20 described later can be slidably

engaged thereto from the side direction.

Said upper chase 20 is configured so that a pin plate 22
and an ejector plate 23 are serially stacked on the center of
the upper surface of a holder base plate 21 and that space blocks
24 for chase are disposed on both sides thereof thereby to form -
engagement guiding grooves 25, as shown in Figures 1 and 2. On
the other hand, upper cavity bars 27 are disposed on both sides
of a cull block 26 disposed on the center of the lower surface
of said holder base plate 21. Figure 1 shows an upper set block
28 for positioning the upper chase 20 relatively to a lower chase

50 described later.
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plate 3L, as shown in Figures 1 and 2. An equi-pressure cylinder block 34
for plunger is disposed in the mddle of said opposed space blocks 32. In
‘the equi-pressure cylinder block 34 for plunger, the plunger 35 is novable
reciprocatingly in the axial direction through a through hole provided in
said base plate 33 for |ower chase. Further, as shown in Figure 1
.cylinder blocks 40 for piston are di sposed on both sides of the
equi - pressure cylinder block 34 for plunger. Side blocks 36 are di sposed
in both edge side sections of the upper surface of said base plate 33 for

| ower chase, and an end block 37 is disposed in an end section of the

upper surface Qg aplsadea 63 acyslLdeth v, Saasoing Lo laver

51 de bl ockss 3. sl Gy nder BLagkoA0,Lor o pLson oag, show g Fgur e

2 packi ng ThoC Enony S8 entel e T Bhe CoTY Flor L RahBEr 43 30d e

openi ngs AR TG00 (HATE 4 AR tear | O ERGFohr CACPBE SRRy Lo an

oxt end ng 1 The eeariar e crs o PRsRPEEh N dbgRSBr st dlorbdfh
space blocks 32. In the equi-pressure cylinder block 34 for
plunger, the plunger 35 is movable reciprocatingly in the axial

direction through a through hole provided in said base plate

33 for lower chase.

Further, as shown in Figure 1, cylinder blocks 40 for
piston are disposed on both sides of the equi-pressure cylinder
block 34 for plunger. Side blocks 36 are disposed in both edge
side sections of the upper surface of said base plate 33 for
lower chase, and an end block 37 is disposed in an end section
of the upper surface. Guiding rails 36a, 36a for slidably
engaging the lower chase 50 described later are formed in the

opposed inward surfaces of said side blocks 36.

In said cylinder block 40 for piston, as shown in Figure
2, a space 40a sealed by a cylinder cover 41 is separated into
an upper liquid chamber 43 and a lower liquid chamber 44 by a
skirt section 42 and a packing (not shown) of a piston 42. The

upper liquid chamber 43 and the lower liquid chamber 44 are
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extruding froma through hole 33b provided in said base plate 33 for |ower
chase (Figure 2) . The upper end section 45a of said rod 45 is forned so
as to slidably engage with an attach and detach bl ock 55 described |ater.
Further, the upper end section 45a of said rod 45 can be directly engaged
with a lower cavity bar 56 without the attach and detach bl ock 55. The rod
.45 of the piston 42 and the base plate 33 are provided with through hol es
45b, 33d for operation check so as to be comrunicating in a conmon

ibor 1o poatsdred I SliaSerY rB4 kBayhthbEcoasa  Res “hatr dfon
abnormal | CAKNG e oTELE A3 1 Om CRoE S oF P ECRL B ot ers b |
The 11 gnt SEREER Ser bt ToBL Thet Ly fhig e Bhe 857 Te G Btan Hifer gency
space bl obk kAR in Fey R R 0RO b Ges LEPR: REL ML ekt Ao o
bl'ock 54 120k STt & Enaandl B8 T aidur ey, Phogé S e Wi =
542 1n o prhaCter e SREoR EURE Hric ARSI DR FeR P n Fab Ao e o
into the tJyough MOILSed so as to slidably engage with an attach and
detach block 55 described later. Further, the upper end section

45a of said rod 45 can be directly engaged with a lower cavity

bar 56 without the attach and detach block 55.

The rod 45 of the piston 42 and the base plate 33 are
provided with through holes 45b, 33d for operation check so as
.to be communicating in a common straight line, as shown in Figure
3. A light source 38a of an optical fiber is positioned on one
side of the through hole 33d for operation check, and a light
sensor 38b is disposed on the other side. Thus, in an abnormal
case that the piston 42 can not restore to a predetermined
position because of a jam and the like, the light is being
interrupted. The light sensor 38b detects this situation,

thereby to cause an emergency stop of the driving.
As the lower chase 50 is shown in Figures 1 and 2, space

blocks 52 are disposed on the both edges of the lower surface

of the lower holder base plate 51 which forms guiding grooves
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54a can .be pushed out by said plungers 35. An attach and detach bl ock 55

i s disposed on each side of said center block 54 in a position allow ng
the slidable engagenent with the rod 45 of said piston 42. The | ower end
‘'section of the attach and detach block 55 is slidably engageable with the
upper end section 45a of said rod 45, and the upper end section thereof is
slidably engaged with a | ower cavity bar 56. Further, as described above,
t he upper end section 45a of the rod 45 can be slidably engaged directly

bosi t oni g FEE B R LECs0> St GBP Y R SPovEr ragd B0° VR i ng
cur T ace ofS ST lloF EabPtsY ki M DaReCDIARa: bl M AARERESRLrbIE b0 | S
i acent wi TP SRR ERRUS rAORe Ra0aRT o DR oL BT Lo ] R i g
10, 62a. b Ean hovhdl o> o Sek et o Hiadhi ST RRES U LRRERER el e Ty
bl ock 6 cart gl B8 WYL Sibyer RLEATEDTR BE - Bt h RO 150 g pi n
?gsihﬁ\/i N9 &y &8¢ ig’@ i654'dig£)%s%rgjc%%3léla% i %ri]dgr 8%e§gi8f cgrqgegngfjog]gpgl altﬁjs For

a position allowing the slidable engagement with the rod 45 of

said piston 42. The lower end section of the attach and detach

block 55 is slidably engageable with the upper end section 45a

of said rod 45, and the upper end section thereof is slidably

engaged with a lower cavity bar 56. Further, as described above,

the upper end section 45a of the rod 45 can be slidably engaged

directly with the lower cavity bar 56.

Figure 1 shows a lower set block 57 for positioning the

upper chase 20 relatively to a lower chase 50.

A guiding mechanism section 60 shown in Figures 4 and 5
is adjacent to the outward surface of said lower cavity bar 56.
The guiding mechanism section 60 is constituted of an up-down
movable block 61 and a guiding block 62, being adjacent with
each other. Said up—down movable block 61 and said guiding block
62 are in contact with each other via respective tapered
surfaces 6la, 62a. The up-down movable block 61 is suffering
an upward pressure by a spring plunger 63. However, the up-

down movable block 61 and the guiding block 62 can not be freely
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encapsul.ation having the above-nenti oned conponent configuration is
descri bed below. As shown in Figures 6(A) and 6(B), a plastic substrate
,board 70 is placed on the |ower cavity bar 56, and a solid tablet 71 is
inserted into the through hole 54a. The |ower nold set 30 is pushed up by
a driving nechani smnot shown, whereby the Ilower nold set 30 is clanped to
.the upper nold set 10 (Figure 6 (C)) . As shown in Figures 4 and 5, when
t he | ower nDId set 30 rises, the lower surface of the upper holdgr base

| ate 21 the down oy, vab) e bl oc .a ushes it down.
Rccor di ngl y, cﬁﬁ%& g)ffc n%@ibqoupblle ﬁ%&%@%@%pfﬁg&gﬁ?&?ﬁ% 2 otk 62

| ateral ly gaa the tapered surfaces 61a, 62a, and the guiding block 62 is
then positiohed in a normal position for guiding the |ower cavity bar 56.
In this clanping state, the gap between the |ower cavity bar 56 and the
gui ding block 62 keeps a spacing (0. 001-0. 015 mm allomﬁng t he | ower

., th -d ty b
56 can be secur S SFCeBRRAA PP ReST 47 Y B %are%-zaé%%‘;fgoﬁe‘:%gfgs{raﬁé
b d Thegn e ui d chanber IS
sag:ol ;Sed W t% %slslff om%tljls aﬂ Lghe;lé@ Zfé&tl%omf“ ap%v(?l%ty bar 56 is
litted up yigethe-fofhd 5, g, L e 884 3G AP0 et a.Ch

As shown in Figures 6(A) and 6(B), a plastic substrate
board 70 is placed on the lower cavity bar 56, and a solid tablet
71 is inserted into the through hole 54a. The lower mold set
30 is pushed up by a driving mechanism not shown, whereby the .
lower mold set 30 is clamped to the upper mold set 10 (Figure

6(C)).

As shown in Figures 4 and 5, when the lower mold set 30
rises, the lower surface of the upper holder base plate 21
contacts to the up-down movable block 61 and pushes it down.
Accordingly, the up-down movable block 61 presses the guiding
block 62 laterally via the tapered surfaces 6la, 62a, and the
guiding block 62 is then positioned in a normal position- for
guiding the lower cavity bar 56. In this clamping state, the
gap between the lower cavity bar 56 and the guiding block 62
keeps a spacing (0.001-0.015 mm) allowing the lower cavity bar
56 to slide. Thus, the up-down movement of the lower cavity bar
56 can be secured for compensating the variation of thickness

of substrate boards.
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bl ack 55, or directly, whereby the substrate board 70 is clanped by the

| ower cavity bar 56 and the upper cavity bar 27. Further, the plunger 35
of the equi-pressure cylinder block 34 is lifted wup, and the solid tabl et
‘71 is fluidified by heating conpression, and by injecting the resin, the
substrate board 70 (Figure 7 (B) ) is encapsulated and forned. Then, the
lower nold apparatus 30 is |lowered down to open the nold (Figure 7(C)). At
this time, the |l oad by the upper holder base plate 21 on the up-down
novabl e bl ock 61 is lost. Accordingly, the up-down novable block 61 is
pushed up by the spring force of the spring plunger 63. Therefore, the

pressing force thea %hging.biﬁ%%ufg,t Lﬁ%&ﬁiﬁgWS%? i%@i@%ﬁidiq%%S'OCk

en, . in
62 becones novable’si emargpy,

position fpr.positi-oning.the |lower cavity. bar.56. result even when
the pi st on&iligr e sljteocggilﬁigroaebll %&Mﬁﬁhﬁpﬁ?& phﬁ??\???aﬁ]&}ée ?JPWFFeCQW
cavity bar, 56, no sl.i.di,ng, resistance _occyrs_i hat section because the
gui di ng b1k B Jf§]€3gé%%fghvlﬁr5ﬁﬁtﬁ8 p?éd%?gr fedt hosh 1% 4§%aé%
posi tioni l.0 : i t [ . erefore, _this_h n_advant age of
non- occu:}?leénégg 5c5)1’V§£ gé%?f\éiltrllé’g'?h%é%sf gE‘FnSgprsr%%ﬁ‘%%?{’F‘S@z%f G _“EpneeCEJ
gui di ng bl 2 RAN er. 35 of the equi:pressyre |.i.nder bl ock
34 up higﬁgf%P%a%og%g(%%éﬂgggﬁkgggapgsg%eéﬁ%ﬁ%%ﬁ?nggﬁF”h Z' f@&ther,

the plunger 35 of the equi-pressure cylinder block 34 is lifted

up, and the solid tablet 71 is fluidified by heating compression,

and by injecting the resin, the substrate board 70 (Figure 7 (B))

is encapsulated and formed. Then, the lower mold apparatus 30

is lowered down to open the mold (Figure 7(C))..

At this time, the load by the upper holder base plate 21
on the up-down movable block 61 is lost. Accordingly, the
up-down movable block 61 is pushed up by the spring force of
the spring plunger 63. Therefore, the pressing force on the
guiding block 62 is released, and the guiding block 62 becomes
movable sidewardly, then it evacuates from a predetermined
position for positioning the lower cavity bar 56. As a result,
even when the piston 42 rises considerably during the
maintenance of the lower cavity bar 56, no sliding resistance
occurs in that section because the guiding block 62 is evacuated
from the predetermined position for positioning the lower
cavity bar 56. Therefore, this has an advantage of non-

occurrence of a scuffing or a sticking problem (locking) to the
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after lifting up the products fromthe |ower cavity bar 56, the forned
product is gripped by a carrier not shown, then the product is taken out.
Arelief (not shown) may be provided in a part of. the l[ower nold set 30
in order to pick up the product without lifting-up of the plunger of the
equi - pressure cylinder block. Also, an ordinary ejector nmechani smmy be
used for ejection. The cleaning of the |ower cavity bar 56 is carried out
in the situation that the piston 42 is lifted up to the highest position
and that the. r vity,bar 56 is then slid and extracted sidewardly. At
this tine,gfﬂgﬂﬁif?£§§$cﬁ?ban be perfornmed by renmoving a part of the
conponents in the slide direction, depending on the extent of the cylinder
stroke (highest lifted-up position). A second enbodinment is the sane as

th b - ti . <blrst enbodi t t f th [ that t
end “secti one. 45 of CEESTITAR L DaHIERG TH BT DT GH L400RF 1T Tked by
h ' i an. h i.n. Fi 9 to 11. Th ; ' '
o) gnat o1 1 THE S Hinilt PO 19k TG TPt e e
d i he . [ t, -Si t i st 42 | i.nked b
2 Synchr ot AT o TR SR e EreEky ToRRane HReeRe SR At e G W

piston 42, ¢ a0 § NG S&3AONSE Plipped by a carrier not shown, then the

product is taken out.

A relief (not shown) may be provided in a part of the lower
mold set 30 in order to pick up the product without lifting-up
of the plunger of the equi-pressure cylinder block. Also, an

ordinary ejector mechanism may be used for ejection.

The cleaning of the lower cavity bar 56 is carried out
in the situation that the piston 42 is lifted up to the highest
position and that the lower cavity bar 56 is then slid and
extracted sidewardly. At this time, the extraction can be
performed by removing a part of the components in the slide
direction, depending on the extent of the cylinder stroke

(highest lifted-up position).

A second embodiment is the same as the above-mentioned
first embodiment except for the point that the upper end
sections 45a of the rod 45 extending from the piston 42 are linked
by a synchronization bar 46, as shown in Figures 9 to 11. The

same section is designated with the same number, and the
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the pistons 42 is nmuch inproved. Thus, the |ower cavity bar 56 supported
by the pistons 42 is pushed up simultaneously, and hence the |ower cavity
bar 56 neither slants nor deforns. Therefore, the slidability of the |ower
‘cavity bar 56. inproves,. so that no flash occurs, and whereby the yield
rate advantageously inproves. Although a solid tablet is used as solid
resin for encapsulation. in the description of the above-nentioned

enbodi ment, it is not a necessary restriction. Ganular or powder ?olid
resin may be . Further. . the fluidification of said solid resin for
encapsulgfggﬁﬂﬁg%%ﬁ?c%§n9%3 %ﬁﬁ'by a sinple conpression alone instead of

PR e T TR e i e R AR
drawi ngs aqf. Fi gur 12 tp. 21, A nmold apparatus _for .resin encapsulation in
accor dancgpls\/&c?fhs t%%eaifﬁi J?ﬂn]é%%ob&f ﬁeﬁYnggra%hé?EF?Q k&%s‘&i't tPed'Bf upper
nol d set 110 invalvi an upper chase 120.apd a,lower | d set 130

S e hASe et R R P DReck B48 oA ndnie FRoFF GaveTss Ofme

i nvol ving a Tower ¢ _

upper ol e LSNPS, Bhd8, PRI AL R
supported by the pistons 42 is pushed up simultaneously, and:
hence the lower cavity bar 56 neither slants nor deforms.
Therefore, the slidability of the lower cavity bar 56 improves,.

so that no flash occurs, and whereby the yield rate

advantageously improves.

Although a solid tablet is used as solid resin for
encapsulation. in the description of the above-mentioned
embodiment, it is not a necessary restriction. Granular or
powder solid resin may be used.

Further, the fluidification of said solid resin for
encapsulation may be carried out by a simple compression alone

instead of the heating compression.

The third embodiment in accordance with the present
invention is described below with reference to the attached
drawings of Figures 12 to 21.

A mold apparatus for resin encapsulation in accordance
with the third embodiment is generally constituted of an upper

mold set 110 involving an upper chase 120 and a lower mold set
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of .an upper base plate 111, as shown in Figure 12. Quiding rails 113, 113
are provided on the opposed i nward surfaces of said side blocks 112, as
_shown in Figure 13. The upper chase 120 described |ater can be slidably
engaged thereto fromthe side direction. A heat insulating plate 114 and a
plate 115 are serially stacked on the upper surface of the upper base
plate 111, as shown in Figure 13. Further, a heater 116 for the nold
heating is enbedded in the upper base plate 111. Said upper chase 120 is

confi gured that. a pin plate 22 and .an_ej ector pl 123 are serially
st acked onli(ﬁelr(l:‘g% Yalrrpg of Ht%eerupcéléﬁesﬁgfoaéggloﬁ é?RSszégbaﬁa Q% 21 and
t hat spaceF.bIockf2124 for chase are di sposed on both side edge sections

of the hol de? base plate 121 thereby to form engagenent guiding grooves

125, as shown in Figures 12 and 13. On the other hand, wupper cavity bars
127 constituting the upper nolds are disposed on both sides of a cul

bl ock 126 disposgg on_the cgater gﬁi}he Ioger su&fac% of Saidkﬂ@% er base
plate 121. Fi gure 12PH%wECaft ¥ sef HPBtkILSs ﬁ%?_ﬁ@giF?gﬁi the
upper chas 20 relatively to | ower cgase 50 descri.bed | ater. The |ower
mol d set 130F P& ScOhTRQerdd’s oﬁl_ﬂa&%ge Pase Pia ]eonslgg 1i‘}ber C‘FPH\?érS_ Cis
attached vip $Pagg. Phacks o122 4 5PosRdnd i RO Bs §498 ¥ J8usaEhLonsi oL the
upper surface o OWer pnase

113,113 are provided on the opposed inward surfaces of said side

blocks 112, as shown in Figure 13. The upper chase 120 described

later can be slidably engaged thereto from the side direction.

A heat insulating plate 114 and a plate 115 are serially
stacked on the upper surface of the upper base plate 111, as

shown in Figure 13. Further, a heater 116 for the mold heating

is embedded in the upper base plate 111.

Said upper chase 120 is configured so that a pin plate
122 and an ejector plate 123 are serially stacked on the center
of the upper surface of a holder base plate 121 and that space
blocks 124 for chase are disposed on both side edge sections
of the holder base plate 121 thereby to form engagement guiding
grooves 125, as shown in Figures 12 and 13. On the other hand,
upper cavity bars 127 constituting the upper molds are disposed
on both sides of a cull block 126 disposed on the center of the
lower surface of said holder base plate 121.

Figure 12 shows an upper set block 128 for positioning

the upper chase 120 relatively to a lower chase 150 described
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plate 131, as shown in Figures 12 to 14. The space bl ock 132 is formed by
a heat i'nsulating plate 138 and space bl ock sections 132a, 132b. An
equi - pressure cylinder block 134 for plunger is disposed in the m ddle of
- sai d opposed space blocks 132, as showmn in Figure 13. In the equi-pressure
cylinder block 134 for plunger, the plunger 135 is novabl e reciprocatingly
in the axial direction through a through hole provided in a block 140.
“Further, support bl ocks 139 are di sposed on both sides of the
equi - pressure cylinder block 134 for plunger. As shown in Figures 12 and
13, a basdalfleack 133c for |lower chase in which a heater 164 is enbedded
and a plate 133d form a recess 133a on the center of the upper surface of
said base plate 133 for |ower chase. The recess 133a can be slidably
engaged with a block 140 described later. The front surface of said block
140 i s position8te hoeentrarltd wethl 3hel stepfidgetriednso dhathe hanepd atad3a.
Further, said base plate 133 for |ower chase carries side blocks 136 in
bot h edge 1siddéogetowenschaee eif adidabed vés apaeadobbolck 1187 disposedend
section of the upper surface thereof, as shown in Figure 12. Said end bl ock
137 is forimedoby edee stiglskseftaoheanf thesubpeirngppfate of4Zbl ewel dadebl ocks
137a, 137b, as shown in Figure 15 (B) . On the other hand, said side block
136 is fopkede 131, as shown in Figures 12 to 14. The space block 132

is formed by a heat insulatingplate 138 and space block sections

132a, 132b.

An equi-pressure cylinder block 134 for plunger is
disposed in the middle of said opposed space blocks 132, as shown
in Figure 13. In the equi-pressure cylinder block 134 for
plunger, the plunger 135 is movable reciprocatingly in the axial
direction through a through hole provided in a blcck 140.
Further, support blocks 139 are disposed on both sides of the

equi-pressure cylinder block 134 for plunger.

As shown in Figures 12 and 13, a base block 133c for lower
chase in which a heater 164 is embedded and a plate 133d form
a recess 133a on the center of the upper surface of said base
plate 133 for lower chase. The recess 133a can be slidably
engaged with a block 140 described later. The front surface of
said block 140 is positioned in contact with the step section
of the recess 133a. Further, said base plate 133 for lower chase

carries side blocks 136 in both edge side sections thereof and

_29._



by .a heat insulating plate 147 and side bl ock sections 136b, 136c, 136d,
as shown in Figure 14 (A) . In said side blocks 136, 136 as shown in
Figure 13, guiding rails 136a, 136a for slidably engaging a | ower chase
"150 described later are fornmed on the opposed inward surfaces thereof, and
heaters 148 are enbedded therein. A cylinder block 140a, which is one of
the bl ocks 140, <conprises a space sealed by a cylinder cover 141, as shown
in Figure 14(B) The space is separated into an upper |liquid chanber 143

and a | ower cha 44_by. a skirt sec and a ac i ng (not
shown) of carprlls oﬁnﬁ%n%ga?c h%g Ppau?lbd SEfr ﬁﬁ@roﬁﬁf CangPsai

liquid ch 44 are_.connect h suppl yi ng and exhaustlng openi ngs
143a, 144aq? mﬁﬁu%ﬁﬁWQn%q eﬁ%%ﬁ%ﬁﬂ$ESpectively to an oil hydraulic
punp (not shown) . The upper end section 145a of a rod 145 extending in

the coaxial direction fromsaid piston 142 is extruding fron1 a cyl i nder

bl ock 140a for S vi ded .in sai d base 1 f or chase. The
upper end sectlg%”f§§ﬁﬁgg) %ﬁ od 'f4 QQF?Q) %§% %§§ | % engage
w th an attac nd det.a | ack 5 1i,n e nsulatln ate 158.
The upper Jélnsd1 cJtI}%rP }'é.eatl % % epgdgiﬁgk §7§E@ ah@&tl%/sé#d%ﬁgdl%th a
| over cavidy, bar ;o159 W hoyt et it S

by a heat insulating plate 147 and side block sections 136b,
136¢c, 136d, as shown in Figure 14(A). In said side blocks 136,
136 as shown in Figure 13, guiding rails 136a, 136a for slidably
engaging a lower chase 150 described later are formed on the
opposed inward surfaces thereof, and heaters 148 are embedded

therein.

A cylinder block 140a, which is one of the blocks 140,
comprises a space sealed by a cylinder cover 141, as shown in
Figure 14 (B). The space is separated into an upper liquid
chamber 143 and a lower liquid chamber 144 by a skirt section
142a and a packing (not shown) of a piston 142. Said upper liquid
chamber 143 and said lower liquid chamber 144 are connected
through supplying and exhausting openings 143a, 144a in
communication therewith respectively to an oil hydraulic pump
(not shown). The upper end section 145a of a rod 145 extending
in the coaxial direction from said piston 142 is extruding from
a cylinder block 140a for piston provided in said base plate

133 for lower chase.
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that case, it is preferable that a heat insulating plate 158 is attached
to the linkage section. The upper end sections 145a of said rods 145 are
linked by a synchronization bar 146. Accordingly, no time lag occurs in

t he operation of each piston 142, and the response of the pistons 142 is
much inproved. Thus, the lower cavity bar 156 supported by the rods 145
.extending in the coaxial direction fromthe pistons 142 is pushed up

si mul t aneously, and hence the |ower cavity bar 156 (|l ower nold) neither
slants nor deforns. Therefore, the slidability of the |ower cavity bar 156
i nproves, whereby no plastic flash occurs, and whereby the yield rate

advant ageous!y I/Hl Oyt LRaS8LAch BHeT 450a5e Y R 3980l BoFpdlires 12 1o

14, space blocks 1 are spose e SeCtions | ower

suif ace o, 2 Louelalpl don s, PLALE I5L.LRLPILLOL AN UL ey goves

153 (Figure a center I Spose he ce$ er of
h - hd .l d b t FiLgure . e
space bl ook Tha ey raslRdcsfabhats Theui ok i'!%f%ﬁeraééf %g'@gﬁag Bl ook
[ : i:n._Fi . Eur aid_center oc
sections TSR PSP AR b FLIY SUdcLd) BT L NekueBoL CETLSL Bl ook
154b are spig A ne QtELOHT nd Gie A YIS Usisd HBALELE, 1dJedoSET i bed

| at er
that case, it is preferable that a heat insulating plate 158

is attached to the linkage section.

The upper end sections 145a of said rods 145 are linked
by .a synchronization bar 146. Accordingly, no time lag occurs
in the operation of each piston 142, and the response of the
pistons 142 is much improved. Thus, the lower cavity bar 156
supported by the rods 145 extending in the coaxial direction
from the pistons 142 is pushed up simultaneously, and hence the
lower cavity bar 156 (lower mold) neither slants nor deforms.
Therefore, the slidability of the lower cavity bar 156 improves,
whereby no plastic flash occurs, and whereby the yield rate

advantageously improves.

In said lower chase 150, as shown in Figures 12 to 14,
space blocks 152 are disposed in both edge side sections of the
lower surface of a lower holder base plate 151 thereby to form
guiding grooves 153 (Figure 13). Further, a center block 154

is disposed on the center of the upper surface of said lower
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inserted into said pots 154b are pushed out by said plungers 135. Further,
heaters 149 are provi ded between said pots 154b and on the both end sides,
‘as shown in Figure 16. Accordingly, the solid tablets 171 can be heated
fromthe vicinity of the pots 154b, and nelted efficiently. In this case,
the tenperature of the | ower chase 150 is adjusted by the heater 148
enbedded in the side block 136b and the heaters 149 set between the pots
154b. However, the heater 1.64 enbedded in the base block 133c for | ower

chase is not, used. A's ort. bl ock. 160 for chase is provided for supporting
the | ower r}h%]tcgeerr clbaa%ee %f%tee ]1%1 @%“%Psr%o]t‘{)t'o deformelastically. The
support block 160 for chase is fornmed by a heat insulating plate 160c, a

fl anged support block 160a for chase, and a non-flanged support block 161

for chase, as shgwn in Figure 4 (A .. The flange section of said flanged
support bl ock 160% %RSFecﬂgggkiéB%g%%fPBPego?¥h41 eé%sbﬁﬁﬁfﬁﬁfﬁﬁd?ﬁﬂxio t he

Nres of the HBIACUGS0hr Sreaar ol hbon [PAG: JER S-8RE GAPRRE Ligoves
cesiness | aasIELING cAR, QLA g g ach block 475, | o, o cposed o eacr
| nt egr at edlélﬂ-a'l[ qnaahg}gédeiﬂ[—lggﬁiﬁ‘ieg%ipclc%,e a%%sboggdlém alroemgret(,angs shown

in Figure 13. As such, solid tablets 171 described later

inserted into said pots 154b are pushed out by said plungers

135.

Further, heaters 149 are provided between said pots 154b
and on the both end sides, as shown in Figure 16. Accordingly,

the solid tablets 171 can be heated from the vicinity of the

pots 154b, and melted efficiently.

In this case, the temperature of the lower chase 150 is
adjusted by the heater 148 embedded in the side block 136b and
the heaters 149 set between the pots 154b. However, the heater
164 embedded in the base block 133c for lower chase is not used.

A support block 160 for chase is provided for supporting
the lower holder base plate 151 so as not to deform elastically.
The support block 160 for chase is formed by a heat insulating
plate 160c, a flanged support block 160a for chase, and a
non-flanged support block 161 for chase, as shown in Figure
14 (A) . The flange section of said flanged support block 160a

for chase is used for forming a space extending to the pot 154b.
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surface thereof is slidably engageable with the upper end section 145a of
said rod 145. Further, the upper end section 145a of the rod 1.45 can be
slidably engaged directly with the |ower cavity bar 156. Even in that

case, it is preferable that a heat insulating plate 158 is attached to the
| i nkage section. As such, the heat insulating plates 147, 158, 159, 160c
.are provided in the surroundings of the cylinder block 140a for piston,
whereby the tenperature rise can be suppressed in the cylinder block 140a
for pisto the.ri

Furt her, f cylind i | tenperat d the lik
be suppr e SHRGHLRY B EraRraY BHEAET endirosd tapiPeat Bhn aRrer

. d ' ' f il . he Iik ided., F
vl o, TGRS fof PELNE T Gt P BVARCHES ATTE ) BoBP e P ababiA A B0C

the tenperature of the cylinder b k. 140a for piston is suppressed to

I
about 120 %quo$ﬁ%nﬁ%§ﬁﬁf hos 209 1%t bl ock 157 for positioning the

| ower chase 150 relatively to the upper chase 120. The encapsul ati on
process of the nold apparatus for resin encapsul ation is described bel ow

present onbodi naiit “ 1 S “BHCARLOT AT B brices® (i ROGECUSPrERThe A4 ach-
and detach, ¢ bl ock d3%er block 154. The attach and detach block 155 is
integrated with a heat insulating plate 158, and the lower end
surface thereof is slidably engageable with the upper end
section 145a of said rod 145.

Further, the upper end section 145a of the rod 145 can
be slidably engaged directly with the lower cavity bar 156. Even
in that case, it is preferable that a heat insulating plate 158

is attached to the linkage section.

As such, the heat insulating plates 147, 158, 159, 160c
are provided in the surroundings of the cylinder block 140a for
piston, whereby the temperature rise can be suppressed in the
cylinder block 140a for piston. Further, the rise of cylinder
0il temperature and the like can be suppressed, whereby a stable
pressure can be supplied, and the temperature deterioration of
the oil and the like can be avoided. For example, in case of
the temperature of the cavity section is about 180°C, the
temperature of the cylinder block 140a for piston is suppressed

to about 120°C.

Figure 12 shows a lower set block 157 for positioning the
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As shown in Figures 19 (A) and 19 (B) , a plastic substrate board 170 is
pl aced on the lower cavity bar 156, and a solid tablet 171 is inserted
into the pot 154b. The lower nold set 130 is pushed up by a driving
mechani sm not shown, whereby the Ilower nold set 130 is clanped to the
upper nold set 110 (Figure 19 (C)) . Then, as shown in Figure 20 (A) , the
lower liquid chanber 144 is supplied with oil to push up the piston 14: 2.
The lower cavity bar 156 is lifted up by the rod 145, whereby the plastic

substrate board 170 is anped by the | ower cavity bar 156 and the upper
cavity barPOl"ﬁe?r. ?Ehe]r*?(5 tlﬂgleﬁﬁju‘%%]& E%Se,}gef RRET EtiSHriesture cyli nder
block 134 is |lifted up, and the solid tablet 171 is fluidified by heating

conpression, and by injecting the resin, the substrate board 170 (Figure

20 (B) ) i lated and.formed. Then, th .d tus 130 i
Cower & doan o LCHTCREC RGN PRIGHSES008 7S B IR Ho PR 135 of

encapoul al T ORLS SHIP AT 6F FPRET I ARSI FOF Te BROBUE T FOmTHa ey
ot shown D3R 1901 HBROBVBHET 1 & Ted 1ot hk pERTerE (SO LRG|
pe pravi ded bl 3,080y e 149 o3 s IPLA 8P SHHY LR Wiler 2nB fbath t e

block 155.

As shown in Figures 19(A) and 19(B), a plastic substrate

board 170 is placed on the lower cavity bar 156, and a solid

tablet 171 is inserted into the pot 154b. The lower mold set

130 is pushed up by a driving mechanism not shown; whereby the

lower mold set 130 is clamped to the upper mold set 110 (Figure

1e(C)).

Then, as shown in Figure 20(A), the lower liquid chamber
144 is supplied with oil to push up the piston 142. The lower
cavity bar 156-is lifted up by the rod 145, whereby the plastic
.substrate board 170 is clamped by the lower cavity bar 156 and
the upper cavity bar 127. Further, the plunger 135 of the
equi~-pressure cylinder block 134 is lifted up, and the solid
tablet 171 is fluidified by heating compression, and by
injecting the resin, the substrate board 170 (Figure 20(B)) is
encapsulated and formed. Then, the lower mold apparatus 130 is

lowered down to open the mold (Figure 20(C)).
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relief without lifting-up of the plunger 135 of the equi- pressure cylinder
bl ock 134. The cleaning of the |ower cavity bar 156 is carried out in the
situation that the piston 142 is lifted up to the highest position and
that the | ower cavity bar 156 is then slid and extracted sidewardly from
the rod 145, as shown in Figure 21 (B) . At this tine, the extraction can
.be perfornmed after renoving a renoval block 163 (Figure 12) |ocking in the
slide direction, depending on the extent of the cylinder stroke (highest

lifted- h | d lid f
encaped! a1 on | ke A5G PR o%n?&% L %%en%ﬁ#?lﬁegggsﬁﬁm ¢ b e d s
. e use
Further - Che T &@le%'céié%ﬂr B R T ek ?%ﬁignegﬁsL” AR G ey be
d I t tin
conpr esst Ard & sty sEArS B fﬁé'fée‘e%n@ Lot ﬁ%%@%.:aca B it

t he presergl# nlv§g\t gﬁf)lnglglgg;eﬁ(f;@ psul gt e %ﬂ?etciil Ir'oduc bZJH ?gtcelsplPos rbeéf &

required n rMcapsulation board,

the cyli nd%% lblé)fl&lé#o&lé@’g[}?g&ﬁgcﬁe r{}ﬁerfglrobcﬁfcec bl o 140b haV| ng

ej ector as shown i'n pper ﬁomé% ‘chases

120, 150 are chapged;Le %ﬁjgﬂg&m?%fbe%\%aov1ded in a part of the lower

mold set 130 in order to pick up the formed article via said
relief without lifting-up of the plunger 135 of the equi-

pressure cylinder block 134.

The cleaning of the lower cavity bar 156 is carried out
in the situation that the piston 142 is lifted up to the highest
position and that the lower cavity bar 156 is then slid and
extracted sidewardly from the rod 145, as shown in Figure 21 (B) .
At this time, the extraction can be performed after removing
a removal block 163 (Figure 12) locking in the slide direction,
depending on the extent of the cylinder stroke (highest

lifted-up position).

Although a solid tablet is used as solid resin for
encapsulation in the description of the above-mentioned
embodiment, it is not a necessary restriction. Granular or
powder solid resin may be used. Further, the fluidification of
said solid resin for encapsulation may be carried out by a simple

compression alone instead of the heating compression.
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chases for netallic substrate boards, which are not shown. In said normnal
base bl ock 140b having ejector rods, two ejector rods 162b are di sposed
adj acently to a handle for insertion and extraction (Figure 17,18). On the
‘ot her hand, two ejector rods 162a are previously involved in a step
section adjacent to the end block 137 of the Ilower nold set 130 (Figures
12 and 18) . Accordingly, the two ejector rods 162a and the two ejector
rods 162b push up said |ower chase for netallic substrate boards. A
support bl ock 139 for preventing the elastic deformation of the base bl ock
133 for lower chase is fixed to the lower nold set 130. Thus, when the

nor mal base bl ock_140 having ejector rods is involved jn place of the

cyl i nder bl ock gﬁﬂﬁélfgppﬁfgﬁgﬁ,kPﬁtBeFHE ?%ﬁ%?sﬂ¥? 1Qptt Eé%CQﬁqaqqﬁa

el enments of a, gnventional |ower nmold set for netallic.substrate boards

are conpl el DI G tPVERE TSPt FBﬁaBEBgﬁﬁE asﬂﬁgf‘éitllcaﬂkiﬁti@éﬁ i cal

to the pH(waEgt §xaqﬁgﬁ_sQ§¥n in Figure 29, and hence netallic substrate
e

b s T . . .
boar ds can’ be gncapsu th resin using a conventional |ower chase for

IR TR AR § e TR P S
plastic SR AERa hoan e he Sepetigtion o Ul et JEIS,  he
140b having ejector rods as shown in Figure 12, and the upper
and the lower chases 120, 150 are changed to an upper and a lower
chases for metallic substrate boards, which are not shown. In
said normal base block 140b having ejector rods, two ejector
"rods 162b are disposed adjacently to a handle for insertion and
.extractionh (Figure 17,18).
On the other hand, two ejector rods 162a are previously
involved in a step section adjacent to the end block 137 of the
lower mold set 130 (Figures 12 and 18). Accordingly, the two

ejector rods 162a and the two ejector rods 162b push up said

lower chase for metallic substrate boards.

A support block 139 for preventing the elastic
deformation of the base block 133 for lower chase is fixed to
the lower mold set 130. Thus, when the normal base block 140b
having ejector rods is involved in place of the cylinder block
140a for piston, into the lower mold set 130, all the elements
of a conventional lower mold set for metallic substrate boards

are completed. As a result, the situation becomes substantially
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is .adjusted by a heater 164 of the base block 133c for |ower chase and a
heater 165 of the nornmal base block 140b having ejector rods. A heater 148
of the side block 136b is not used. A nold apparatus for resin

“encapsul ation in accordance with the present invention is not only capable
of performng the resin encapsulation of one side of a plastic substrate
.board and a netallic substrate board but al so capable of performng the
resin encapsul ati on of both sides thereof when the upper and the | ower

b d I th id I
caed Tor tHE ﬁeﬁ%ai%gﬁrs oo b s Bk Fhaup? %29%@;@&?}‘"140; he
I b t d. Th . ocC is
32‘;222252%"%% il SR Srale BOZRAE R Rk can det A58 A0 2 ohE i 117 ocks,
f I ] bl t t nd ot her sna
b ockar T & SRS et e hadl din a1 Sttt Hindins on i s

descri bed belom/mrth reference to the attached draw ngs of Figures 22 to
28. Figure 22 shows a mul ti - pl unger type nol d apparatus for resin

For Tesi n encapul e SHErL AbieaP TSR aHetT FLIBA 0t 18 FUPE CRhRre 201
and an O"lé”é%ﬁ%géatﬁgns %E'n% %BBaé%EEBs%Qation process of a plastic
substrate board, and hence the description is omitted. Here,
the temperature of the lower chase formetallic substrate boards
is adjusted by a heater 164 of the base block 133c for lower

chase and a heater 165 of the normal base block 140b having

ejector rods. A heater 148 of the side block 136b is not used.

A mold apparatus for resin encapsulation in accordance
with the present invention is not only capable of performing
the resin encapsulation of one side of a plastic substrate board
and a metallic substrate board but also capable of performing
the resin encapsulation of both sides thereof when the upper
and the lower cavity bar are changed properly.

Further, said normal base block may be used for the
encapsulation of a plastic film and the like as well as the
encapsulation of a metallic substrate board.

The normal base block 140b is unnecessary to be one piece,
and may be separable into some small blocks, for example, into

a small block involving the ejector rod and other small blocks.
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The. nol d. apparatus 201 is conposed of a fixed side nold 203 and a novabl e
side nold 204 as shown in Figure 23. In the fixed side nold 203, a fixed
side chase 206 is provided detachably in a fixed side nold set 205. In the
fixed side nold set 205, a fixed side base plate 207 and a pair of side
bl ocks 208 forma fixed side space 209. The fixed side space 209 opens
downwardly and to one side. On the opposed surfaces of the side blocks
208, guiding rails 210 extending to the side opening are formed. In the

fixed sid h 206 ity. b 212, | bl oc, 3, d ace
bl ook 214 for crhad i i ctadimes b s ancbeagfé% Zcﬂrg z»i‘rgesqaffhe

i bar, 212 fixed,side, ity 215 .is f . The fixed si chase
206 1% fur R BFO HodiRt B ol Akt St Srrig it dt a4 and a

t pi t h ) .| i f f the fixed side chase
Zgg,potrgui 3:%55‘@?%%%2%]9%%9%%5”%%@'?@ Sgagggﬁgom t het hlexgui 3: ng rails 210
f id side bl ocks 208, d h e 220 i ided.i,n the end surface.
Usi ng the hanal & SIS 47 S w%%?nﬁ‘@a%-epégfr'@eﬁ[ffvioten%ogﬁdamaanif P11 xeg

id h lLidi J he fixed 1.de ace 209. 1l.n e npvabl e
£ ohase Al Bhalidne i, 18 LB haed, e 30068200 b )

movabl e si e anA d Sagggpgrza 'usI nféperesnPﬁ/aebAc?agéu atni[)c!rg :EssetgeznzelfalalySpace bl ock
224 and a base plat

constituted of a mold apparatus 201 and an oil pressure

adjusting apparatus 202.

The mold apparatus 201 is composed of a fixed side mold
203 and a movablé side mold 204 as shown in Figure 23. In the
fixed side mold 203, a fixed side chase 206 is provided
detachably in a fixed side mold set 205. In the fixed side mold
set 205, a fixed side base plate 207 and a pair of side blocks
208 form a fixed side space 209. The fixed side space 209 opens
downwardly and to one side. On the opposed surfaces of the side
blocks 208, guiding rails 210 extending to the side opening are

formed.

In the fixed side chase 206, a cavitybar 212, a cull block
213, and a space block 214 for chase are assembled to a holder
base plate 211. In the cavity bar 212, a fixed side cavity 215
is formed. The fixed side chase 206 is further provided with
a pin plate 216, an ejector plate 217, and a support pin (not

shown) . In the side surfaces of the fixed side chase 206, guiding
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225. for novabl e side chase are serially provided on a novable side base

pl ate 223, and side bl ocks 226 are provided on the base plate 225 for
novabl e side chase. The base plate 225 for novable side chase and the side
bl ocks 226 forma novabl e side space 227 opening upwardly and to one side.
As shown in Figure 22, an equi-pressure cylinder block 228 is provided on
the center of said novable side base plate 223. The equi-pressure cylinder
bl ock 228 is linked at the rear end by a transfer plate 229, and driven
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Sié“fi”pfiif’d% A R EnSiiman a2 44 53521 of hots oYF oV L9Fd rmfert15 E'ci“’”
charber 247 RTERE COV&?%%%B%BG 5 #?@H”deB§2%§”th#axeSaSa&°“€w "?E'ed
i Qui d Eﬁirpo R R e Ty TR a tnatbery rorid i 3 Fonths Hakd
pressure Q in %§§%2&§ formed. O fromthe oil pressure adjusting

appar at us ST B | ater is supplied or exhausted through those

openings. Arod 236 extending fromthe piston 233 passes through the
cylinder cover 232 and the base plate 225 for novabl e side chase, and

In the movable side mold 204, a movable side chase 222
is provided detachably in a movable side mold set 221. In the
movable side mold set 221, a space block 224 and a base plate
225 for movable side chase are serially provided on a movable

- side base plate 223, and side blocks 226 are provided on the
base plate 225 for movable side chase. The base plate 225 for
movable side chase and the side blocks 226 form a movable side

space 227 opening upwardly and to one side.

As shown in Figure 22, an equi-pressure cylinder block
228 is provided on the center of said movable side base plate
223. The equi-pressure cylinder block 228 is linked at the rear
end by a transfer plate 229, and driven back and forth by a

driving mechanism not shown.

Pressurizing cylinders 230 are provided on both sides of
the equi-pressure cylinder block 228 between said space blocks
224. In each pressurizing cylinder 230, a piston 233 is provided

in a liquid chamber 234, 235 formed by a cylinder block 231 and
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is exposed in the upper surface of the base plate 225 for novable side
chase. The exposed tip section of the rod 236 is an engagi ng section 237
general ly having a box shape. Here, said pressurizing cylinders 230 may be
‘built in the base plate 225 for novable side chase. A novable side chase
222 is an integration of a cavity bar 238, a center bl ock 239, a hol der
base plate 240, a space block 241 for chase, and a support pin 242. The
cavity bar 238 is linked via an attach and detach bl ock 244 to the

i ion. 237 of theti id rod 236. Th ter block 239 i
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later is supplied or exhausted through those openings. A rod

236 extending from the piston 233 passes through the cylinder

cover 232 and the base plate 225 for movable side chase, and

. 1s exposed in the upper surface of the base plate 225 for movable
side chase. The exposed tip section of the rod 236 is an engaging
section 237 generally having a box shape. Here, said

pressurizing cylinders 230 may be built in the base plate 225

for movable side chase.

A movable side chase 222 is an integration of a cavity
bar 238, a center block 239, a holder base plate 240, a space
block 241 for chase, and a support pin 242. The cavity bar 238
is linked via an attach and detach block 244 to the engaging
section 237 of the tip of said rod 236. The center block 239
is provided with a through hole within which a plunger chip 228a
linked to the tip section of said equi-pressure cylinder block
228 slides, whereby a pot section 243 is constituted. The pot
section 243 is supplied with resin to fill into the cavity.

Similarly to said fixed side mold set 205, the opposed surfaces
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It is noted that a rotary punp or reciprocating punp with a notor may be
used instead of the electrical liquid pressure generating cylinder 249
with a servo notor 248. The rotary punp includes a gear punp, a vane punp,
‘a screw punp. The reciprocating punp includes a radial piston punp, an
axial piston punp, a reciprocating piston punp. The servo notor 248
transfers a driving force through a timng belt 251 over pulleys 250a,
250b to a ball screw 252. The ball screw 252 is engaged with a nut section
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is linked Pt i,sto 61 of the liquid pressure generating cylinder
249. I n the I$ﬁ%|%'%%é§§%?% éeneratlng cylinder 249, an upper liquid

chanmber 263 and a lower liquid chanber 264 are forned by a piston 262
di sposed in the cylinder. The upper |iquid chanber 263 is connected
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cylinder %ﬁ%cggﬁ AP%@qu1H¥&ég§&ﬁy885e%g%1ngcyllnder249vuijlaservo
motor 248, thereby to drive the pressurizing cylinder 230
provided in said movable side mold 204.
It is noted that a rotary pump or reciprocating pump with
a motor may be used instead of the electrical liquid pressure
. generating cylinder 249 with a servomotor 248. The rotary pump
includes a gear pump, a vane pump, a screw pump. The
reciprocating pump includes a radial piston pump, an axial

piston pump, a reciprocating piston pump.

The servo motor 248 transfers a driving force through a
timing belt 251 over pulleys 250a, 250b to a ball screw 252.
The ball screw 252 is engaged with a nut section 254 retained
by a bracket 253. The bracket 253 is supported rotatably through
a bearing 255 by a block 256. The block 256 is fixed to a main
body bracket 202a. The lower end section of said nut section
254 is linked through a shaft 259 to a movable plate 260. The
movable plate 260 is slidable up and down along four guiding

shafts 258 passing therethrough via bushings 257. The center
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is connected through a second hose 265b to a pressure receiving opening
234a, and in comunication with the lower |iquid chanber 234 of said
pressuri zing cylinder 230. A single-action cylinder 266 is provided in the
‘mddle of the first hose 265a. The single-action cylinder 266 serves as a
buffer during the clanping of a substrate board. A pressure sensor 267 is
provided in the mddle of the second hose 265b. The |iquid pressure
detected by the pressure sensor 267 is input to a controlling apparatus

e e e
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235a, and in communication with the upper liquid chamber 235

of said pressurizing cylinder 230. The lower liquid chamber 264

is connected through a second hose 265b to a pressure receiving

opening 234a, and in communication with the lower liquid chamber

234 of said pressurizing cylinder 230. A single~action cylinder

+ 266 is provided in the middle of the first hose 265a. The

single-action cylinder 266 serves as a buffer during the

clamping of a substrate board. A pressure sensor 267 is provided

in the middle of the second hose 265b. The liquid pressure

detected by the pressure sensor 267 is input to a controlling

apparatus 268. The controlling apparatus 268 controls and

drives said servo motor 248 depending on the detected liquid

pressure. Here, said pressure sensor 267 detects a reduced

pressure state, thereby permitting the position control of the

equi~pressure cylinder block 228.
The operation of said mold apparatus for resin

encapsulation is described below.

In the initial state (original position) shown in Figure
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pressure. generating cylinder 249 and the upper |iquid chanber 235 of
pressuri zing cylinder 230 increases. As a result, the piston 233 noves
down, and the cavity bar 238 retracts to a position not to contact to the
cavity bar 212 of the fixed side nold 203 even when the nold is closed.
Then, as shown in Figure 24 (B) , a substrate board P is automatically
supplied into the novable sidenold 204 and positioned by a transferring
apparatus not shown, and formng resin Ris supplied into said pot section
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pressure of both the upper liquid chamber 263 of the liquid
pressure generating cylinder 249 and the upper liquid chamber
235 of pressurizing cylinder 230 increases. As a result, the
piston 233 moves down, and the cavity bar 238 retracts to a
position not to contact to the cavity bar 212 of the fixed side
mold 203 even when the mold is closed. Then, as shown in Figure
24 (B), a substrate board P is automatically supplied into the
- movable sidemold 204 and positionedby a transferring apparatus
- not shown, and forming resin R is supplied into said pot section

243 (material supplying process).

Then, the movable side mold 204 is lifted up thereby to
close the mold as shown in Figure 24 (C) (mold clamping process).
Further, as shown in Figure 24 (D), the lower liquid chamber 234
of the pressurizing cylinder 230 is supplied with o0il, whereby
the piston 233 is 1lifted up, and the substrate board P is clamped
by the cavity bar 238 (first clamping process). The clamping
force used here is 70-80% of the ordinary force. This suppresses

the amount of deformation of the plastic substrate board P
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resin filling process) . The equi-pressure cylinder block 228 is noved
wth a large initial anmount of the novenent and with subsequent
deceleration to a constant speed, for exanple, as shown in Figure 27 (A
‘The amount of the resin filled here is set to be 80-90% of the conplete
filling, which is an extent that electronic conponents and wires nounted
.on the substrate board P are al nost covered. By the covering of the
el ectronic conponents and the wires, the influence of the deformation in
ak of the resin

d
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P by the gﬁﬂé db g§8 i ncreased to 100% (second clanping process) .
In that case, f oni C conpd%ehts and wires nounted on the substrate

board P are (conpletely or partially) covered with resin. Therefore, a
smal | deformation of the substrate board P due to the increased cl anping
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in the pot section 243 is melted to fill into the cavity (first
resin filling process). The equi-pressure cylinder block 228
is moved with a large initial amount of the movement and with
subsequent deceleration to a constant speed, for example, as
shown in Figure 27 (A). The amount of the resin filled here is
set to be 80-90% of the complete filling, which is an extent
that electronic components and wires mounted on the substrate
board P are almost covered. By the covering of the electronic
components and the wires, the influence of the deformation in

the next second clamping process is alleviated, and the leak

of the resin 1s avoided even with a weak clamping force.

After that, as shown in Figure 25(B), the lower liquid
chamber 234 of the pressurizing cylinder 230 is supplied with
more oil, whereby the force of clamping the substrate board P
by the cavity bar 238 is increased to 100% (second clamping
process) . In that case, electronic components and wires mounted
on the substrate board P are (completely or partially) covered

with resin. Therefore, a small deformation of the substrate
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process).. Since the clanping force has been increased to 100% in said
second cl anpi ng process, the resin does not |leak from the contacting faces
of the nmolds. Thus, no flash occurs. Finally, as shown in Figure 25 (D) ,
‘the novable side nold 204 is | owered down to open the nold (nold opening
process). The equi-pressure cylinder block 228 is |ifted up above the
resin encapsul ation position as shown in Figure 26(A). The product is

pi cked up fromthe nold. The product is gripped by a carrier not shown,

d i jected, f th | d, d jectin roc . Arelief for the
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encapsul at j st i substrate board is clanped with deformati on being
suppressedd%o%@é%gr% e Iuaen“%'l ng process, and resin is then filled to an

extent that an electronic conponent and a wire extending therefromare
al nost covered. Therefore, a trouble, such as the elongation and the
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of resin into the cavity is completed (second resin filling
process). Since the clamping force has been increased to 100%
in said second clamping process, the resin does not leak from

the contacting faces of the molds. Thus, no flash occurs.

Finally, as shown in Figure 25(D), the movable side mold
204 is lowered down to open the mold (mold opening process).
The equi-pressure cylinder block 228 is lifted up above the
resin encapsulation position as shown in Figure 26 (A). The
product is picked up from the mold. The product is gripped by
a carrier not shown, and is ejected from the mold (product
ejecting process). A relief for the claw section of the carrier
may be provided in the mold in order to pick up the product using
the carrier alone without lifting-up of the equi-pressure

cylinder block 228.

As such, in said method of resin encapsulation, a plastic
substrate board is clamped with deformation being suppressed

in the first clamping process, and resin is then filled to an
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pushing out and renoving the cavity bar 238. Then, the maintenance of the
cavity bar 238 is carried out. In the present nold apparatus, the fixed

si de chase 206 and the novabl e side chase 222 can be extracted and
‘inserted. In case of itemchange, a nold itemcan be changed only by
changi ng said chases 206, 222 and the equi-pressure cylinder block 228.
Thus, the work efficiency in the maintenance is very high. There is a case
that the change of the cavity bar 238 al one instead of said chase 222 is

enough, depgnding .on the item_ Al 1though the pressurizing cylinder 230 is
supp?i ed vmg)? ‘?n%ig‘fh%‘i/ A s?%%‘f%r%ri”rc pr Cﬂf?%nga‘} td ﬁb“%\%p%??taei 2 in said
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with the lower |iquid chamber 303 of the oil pressure adjusting apparatus
300 via a hose 302. A pressure sensor 304 is provided in the mddle of the

1996 302, L o cA8hett L 00 LS AL RLESF WS L8 HRELe L L L Shg e

apparatus for resin encapsulation, as shown in Figure 26 (B),
the piston 233 is lifted up to the upper dead point, thereby
pushing out and removing the cavity bar 238. Then, the

maintenance of the cavity bar 238 is carried out. In the present
mold apparatus, the fixed side chase 206 and the movable side
chase 222 can be extracted and inserted. In case of item change,
a mold item can be changed only by changing said chases 208,
222 and the equi-pressure cylinder block 228. Thus, the work
efficiency in the maintenance is very high. There is a case that

the change of the cavity bar 238 alone instead of said chase

222 1is enough, depending on the item.

Although the pressurizing cylinder 230 is supplied with
0il by a single oil pressure adjusting apparatus 202 in said
embodiment, oil pressure adjusting apparatuses may be provided

in respective pressurizing cylinders 230.

As shown in Figure 28, the 0il pressure of the upper liquid

chamber 235 and the lower liquid chamber 234 of each
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a

control ling apparatus 305. The controlling apparatus 305 controls and
drives a servo motor 306 depending on the detected pressure. Simlarly,
the lower liquid chanber 234 of the pressurizing cylinder 230 is in

‘communi cation with the lower 1iquid chanber 308 of the oil pressure

adj usting apparatus 301 via a hose 307. A pressure sensor 309 is provided
in the mddle of the hose 307, thereby detecting the oil pressure of the
| ower |iquid chanber 234 of the pressurizing cylinder 230. A controlling
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sensor 304 is provided in the middle of the hose 302, thereby
detecting the oil pressure of the upper liquid chamber 235 of
the pressurizing cylinder 230, thereby inputting it to a
controlling apparatus 305. The controlling apparatus 305
controls and drives a servo motor 306 depending on the detected
pressure. Similarly, the lower liquid chamber 234 of the
pressurizing cylinder 230 is in communication with the lower
liquid chamber 308 of the oil pressure adjusting apparatus 301
via a hose 307. A pressure sensor 309 is provided in the middle
of the hose 307, thereby detecting the 0il pressure of the lower
liquid chamber 234 of the pressurizing cylinder 230. A

controlling apparatus 310 similarly controls and drives a servo

motor 311.

As such, during the extrusion and the retraction of the
piston 233 of the pressurizing cylinder 230, a desired oil
pressure can be obtain in each liquid chamber 234, 235,

permitting a smooth and fast operation.

Although the clamping force is increased immediately to
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1. In a nold apparatus for resin encapsul ation, wherein a substrate board
is clanmped by both an upper nold disposed in the |lower surface of an upper
mold set and a | ower nold di sposed in the upper surface of a | ower nold
set, wherein a plunger provided in any one of said nold sets is extruded
whereby solid resin for encapsulation is fluidified, and wherein an

.el ectroni c conponent nounted on the surface of said substrate board is
encapsul ated with the resin, a nold for resin encapsul ati on, wherein any
one of said _nolds is.sqyported b | ural , pistaons ovided in parallel, and

wherei n sat PPTET ORI & iRREFTEE st Y Wi Piih ROy alii ing
cylinder block provided in said nold set. 2.. In_ a | d apparatus for resin
encapsul atfo c,e\%)\ffferaei%&%l SUo re rI%FYSbecl‘ﬁ?ﬁfg'g by both an upper nold
di sposed in the |lower surface of an upper nold set and a | ower nold

di sposed in the upper surface of a |ower nold set, wherein a plunger

provi ded i ower, mold .set.is extruded whereby solid resin for
encapsmaﬂ#ﬁéﬁ%ﬁg%%ﬁhéﬁ?%ééﬁflﬁ&ywherein an electronic conponent nounted

on the surface of said substrate board is encapsulated with the resin, a
nol d apparatus for resin encapsul ation, wherein said lower nold is

supported by plural pistons.provided in parallel, _and wherein the | ower
end sections of%gg?§&§F§Pgn%RXF8£?ﬁ§e+? pricable to'a mold apparatus

for resin encapsulation and a method of resin encapsulation used
for encapsulating an mounted component, such as a semiconductor

device, with resin.
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slidably within an oil hydraulic cylinder block provided in said | ower nold
set. 3. Anold apparatus for resin encapsulation of Caiml or 2, wherein
the oil hydraulic cylinder block is clanped by a base plate and a base
plate for chase constituting the top and the bottom of the | ower nold set.
4. A nold apparatus for resin encapsulation of any one of Clains 1 to 3,
Wherein the |lower nold supported by the pistons is attachable onto and

det achabl e fron1the upper surface of said lower nold set. 5. A nold

appar at us é sin encapsul ation of any one of Cainms 1 to 4, wherein
said plura pls ons provided in paraIIeI is linked by a synchronization

b 6. A | d t ti f any one of Clains 1to
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a guiding provided in any one of said mold sets is extruded whereby solid
resin for encapsulation is fluidified, and wherein an
electronic component mounted on the surface of said substrate
board is encapsulated with the resin,

a mold for resin encapsulation, wherein any one of said
molds is supported by plural pistons provided in parallel, and
wherein said pistons are inserted slidably within an oil
hydraulic cylinder block provided in said mold set.

2. In a mold apparatus for resin encapsulation, wherein
a substrate board is clamped by both an upper mold disposed in
the lower surface of an upper mold set and a lower mold disposed
in the upper surface of a lower mold set, wherein a plunger
provided in the lower mold set is extruded whereby solid resin
for encapsulation is fluidified, and wherein an electronic
component mounted on the surface of said substrate board is
encapsulated with the resin,

a mold apparatus for resin encapsulation, wherein said
lower mold is supported by plural pistons provided in parallel,
and wherein the lower end sections of said pistons are inserted

slidablywithin an oil hydraulic cylinder block provided in said
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bl ock noving sidewardly to a guiding position of said |lower nold by being
pressed by the tapered surface of the up-down novable block; for guiding
the lower nold with said guiding block during the nold clanping and for

‘rel easing said guiding block during the nold opening is disposed in the
vicinity of an outward surface of said |lower nold attached to said | ower
nmold set. 8 In a nold apparatus for resin encapsul ation, wherein a
substrate board is clanped by both an upper nold di sposed inh t he | ower
surface of, an nol.d set and a | ower nold disposed in the upper
surface ofléyﬁ%&ﬁgﬂ%m»%Fbet, wherein a plunger provided in any one of said

| d i t d b lid in.f tion_is fluidified,
and vher oi 'nsaﬁxgi -Eé’ﬁngﬁé”di%%géﬁ%%gﬁt fﬁ%ﬁﬁ%gan%n%‘é?@ﬁf’fi% oF %mrfl poe
b b i th.the resin, a atus_for resin
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nmol d set s%dalstﬁeo bboettcoqﬁancgteat le with a gio mal, base block. 9. In a nold

appar at us T8 FESIT eReapsul a1 ot WSithdi%ih S& substrate board is cl anped by

both an upper nmoJd_dis ed in the | ower surface of an, upper nold set and
ho H‘:&?lapﬁaratﬁg £28 Fgééno?n%a?%%?gh%ﬁaoéeﬁr}ym}frei n a

a lower nold disposeglo e -upper ~sar

pl unger of Claims 1 to 3, wherein the lower mold supported by the pistons
is attachable onto and detachable from the upper surface of said
lower mold set.

5. A mold apparatus for resin encapsulation of any one
of Claims 1 to 4, wherein said plural pistons provided in
parallel is linked by a synchronization bar.

6. A mold apparatus for resin encapsulation of any one
of Claims-1 to 5, wherein each of the plural pistons provided
in parallel and a base plate supporting the middle sections of
the pistons and constituting a lower mold set are provided with
respective through holes, for operation check, capable of
communicating in a common straight line.

7. A mold apparatus for resin encapsulation of any one
of Claims 1 to 6, wherein a guiding mechanism section
comprising: an up-down movable block moving downwardly by being
pressed by the lower surface of an upper mold set; and a guiding
block moving sidewardly to a guiding position of said lower mold
by being pressed by the tapered surface of the up-down movable

block; for guiding the lower mold with said guiding block during
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provided in any one of said nold sets is extruded whereby solid resin for
encapsul ation is fluidified, and wherein an el ectronic conponent nounted on
the surface of said substrate board is encapsulated with the resin, a nold
“apparatus for resin encapsul ation, wherein an oil hydraulic cylinder block
410 which one end of each of plural pistons supporting said |ower nold is
inserted slidably is provided in said |lower nold set so as to be
changeable with a normal base bl ock conprising ejector rods. 10. A nold

nyaraul i o O Fiar ShEBERRRseBh Bip e st Gun I8 e i s
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set. -the lower surface of an upper mold set and a lower mold disposed

in the upper surface of a lower mold set, wherein a plunger
provided in any one of said mold sets is extruded whereby solid
resin for encapsulation is fluidified, and wherein an
electronic component mounted on the surface of said substrate
board is encapsulated with the resin,

a mold apparatus for resin encapsulation, wherein an oil
hydraulic cylinder block to which one end of each of the plural
pistons supporting any one of said molds is inserted slidably
is provided in any one of said upper mold set and said lower
mold set so as to be changeable with a normal base block.

9. In a mold apparatus for resin encapsulation, wherein
a substrate board is clamped by both an upper mold disposed in
the lower surface of an upper mold set and a lower mold disposed
in the upper surface of a lower mold set, wherein a plunger
provided in any one of said mold sets is extruded whereby solid
resin for encapsulation is fluidified, and wherein an
electronic component mounted on the surface of said substrate
board is encapsulated with the resin,

a mold apparatus for resin encapsulation, wherein an oil
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13. -A nol d apparatus for resin encapsulation of any one of Clainms 8 to 10,
wherein a heat insulating plate is disposed in at |east one |inkage
section between a | ower nold and a space block, a support block, or a

*pi ston of the lower chase. 14. A nold apparatus for resin encapsul ation of
-any one of Clains 8 to 10, 12, and 13, wherein the |ower chase involving
the lower nold is slidably engaged to the lower nold set so as to be
attachabl e thereto and detachable therefrom 15. A nold apparatus for resin

o ovt ded i ORALY Aot iGN S et A o vt o ol
oator 1o M SRR IPTReT ity o RO 4 g G oot {RRR e or |
olactic dtmarided iharaa 40P anReatoatneth 55 Fox6a ChABSREPNe S &
her eby orfCapbt 41150 2 bR CoRsbroHiC WiF (IS sur face of said
supst ate boar L S Sakee e TP e LRGBS R S T
gglngingfli UZQ'I yf%eeoiglefaor?%e]ing&b%ﬁa%l fcaucsg}lrigndear tbrloouc l eist OsfithabrEDyunt ed
engaged to a base plate for chase constituting the lower mold
set so as to be changeable with a normal base block comprising
ejector rods.
11. A mold apparatus for resin encapsulation of Claim 8,
wherein an oil hydraulic cylinder block is slidably engaged to
a base plate constituting the upper mold set so as to be
changeable with a normal base block.
12. A mold apparatus for resin encapsulation of any one
of Claims 8 to 10, wherein a heat insulating plate is disposed
in at least one linkage section between a lower mold and a space
block, a side block, or an end block constituting the lower mold
set.
13. A mold apparatus for resin encapsulation of any one
of Claims 8 to 10, wherein a heat insulating plate is disposed
in at least one linkage section between a lower mold and a space
block, a support block, or a piston of the lower chase.
14. A mold apparatus for resin encapsulation of any one

of Claims 8 to 10, 12, and 13, wherein the lower chase involving

the lower mold is slidably engaged to the lower mold set so as
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sai d substrate board; a first resin filling step of filling the resin into
a cavity formed by said both nolds to an extent that the nounted

conponent is al nost covered; a second clanping step of clanping the nenber
“to be clanped, with said both nolds in an ordinary manner; and a second
resin filling step of filling the resin conpletely in the cavity forned by
Said both nolds. 18. A nethod of resin encapsulation of Caim17, wherein
the clanping is carried out with a force of 70-80% of the ordinary force in

e ol . i 0- 80% of the or ce |
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nol d apparatus f r.esi n .encapsulatien, wherein _a plastic substrate board
i s clanped bet V\Blgf & ?lfjggdag]?ggam%?dPO%nrcFSalnng\Illé:ﬁpg%sli%éOrrrloP , AR P her ei n

resinis fitl j t.he or cavi t-hereby encapsul atin n._nount ed
conponent 6o]%n ¢ %19%88”%%61%]: "%r%gr %}Jbés}%/ér é%]eulbaglarpdl%q HEYESS Y™ nol d
wher.ei n_at the area for cl anping

?Ega[)?;gtsié:ﬂé%%%%ir g%rggglgjgr?kgé%ggggﬁi dsyr?ﬁ)hvraoﬁjezasﬁjlcf)gnaﬁf%?%' is constituted of a
clanping nenber fovablg, of DoLAC, €l aTPLNG e ek 9hs I GTRORS bR &y Al Y
g said Cctranplng
of Claims 8 to 15, wherein a heater is disposed in the vicinity
of a pot into which solid resin for encapsulation is put.

17. In a method of resin encapsulation, wherein a plastic
substrate board is clamped between a fixed side mold and a
movable side mold, and wherein resin is filled into the formed
cavity, thereby encapsulating an mounted component on the
surface of said substrate board with the resin,

a method of resin encapsulation comprising:

a first clamping step of clamping said substrate board
with said both molds using a force of a strength not causing
a trouble to the mounted component due to the deformation of
said substrate board;

a first resin filling step of filling the resin into a
cavity formed by said both molds to an extent that the mounted
component is almost covered;

a second clamping step of clamping the member to be
clamped, with said both molds in an ordinary manner; and

a second resin filling step of filling the resin

completely in the cavity formed by said both molds.

18. A method of resin encapsulation of Claim 17, wherein
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menber thereby to clanp the plastic substrate board between the both nolds
with a clanping force of a strength not causing a trouble to the nounted
_conponent due to the deformation of said substrate board or an ordinary
“cl anping force. 20. A nold apparatus for resin encapsul ation of daim 19,
‘wherein said driving nmechanismis constituted of a hydraulic pressure
_generating cylinder nmechanismfor driving a clanping nenber by the
hydraul i ¢ bal ance between a piston extruding liquid chanber and a piston

retractin er re| ure s Oy oS . for
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and a movable side mold, and wherein resin is filled into the

formed cavity, thereby encapsulating an mounted component on
the surface of said substrate board with the resin,

a mold apparatus for resin encapsulation, wherein at
least the area for clamping the plastic substrate board of said
movable side mold is constituted of a clamping member movable
in the clamping direction,

comprising a driving mechanism for moving said clamping
member thereby to clamp the plastic substrate board between the
both meclds with a clamping force of a strength not causing a
trouble to the mounted component due to the deformation of said
substrate board or an ordinary clamping force.

20. Amold apparatus for resin encapsulation of Claim 19,
wherein said driving mechanism is constituted of a hydraulic
pressure generating cylinder mechanism for driving a clamping
member by the hydraulic balance between a piston extruding
liquid:chamber and a piston retracting liquid chamber, wherein

a pressure sensor is provided for detecting the hydraulic

pressure of the extruding liquid chamber in a hydraulic pressure
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i ndependently by respective oil pressure adjusting apparatuses depending
on the pressure detected by pressure sensors provided correspondingly to
_the respective |iquid chanbers.

B

generating cylinder of the hydraulic pressure generating
cylinder mechanism, and wherein

said hydraulic pressure generating cylinder mechanism is
controlled and driven depending on the pressure detected by said
pressure sensor, thereby clamping the plastic substrate board
between the both molds with an ordinary clamping force or a
clamping force of a strength not causing a trouble to the mounted
component due to the deformation.

21. Amold apparatus for resin encapsulation of Claim 20,
wherein the oil pressure adjustment of the piston extruding
liquid chamber and the piston retracting liquid chamber of said
hydraulic pressure generating cylinder is performed
independently by respective 0il pressure adjusting apparatuses
depending on the pressure detected by pressure sensors provided

correspondingly to the respective liquid chambers.
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