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TITLE OF THE INVENTION

Method of Sealing Electronic Parts with Molded Resin

- and Mold Employed Therefor

‘BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to improvements in a
method of éaﬁling electronic parts such as ICs, LSIs,
diodes or capacitors which are mounted on lead frames with
thermosetting resin materials and a mold employed
therefor, and more particularly, it relates to
improvements for preventing formation of voids etc. in the
interior and the exteribr'of resin-sealed compacts (mold
packages) of such electronic parts.

Description of the Background Arﬁ

In general, electronic parts are sealed with molded
resin by transfer molding, which is carried out through a
mold for resin sealing in the following manner, for
example:

A fixed upper mold section and a movable lower mold
section which are provided on a mold for resin sealing are
previously heated by heating means to a resin molding
temperature, while the upper and lower mold sections are
opened._

Then, lead frames which are provided with electronic

parts are set in prescribed positions of a mold surface of
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Field of the Invention The present invention relates to inprovenents
~in. a method of sealing electronic parts such as 1Cs,-LSls, diodes or
«capacitors which are nounted on lead franes wth thernDsetting resin
materials and a nold enployed therefor, and nore particularly, it relates
to- inprovenments for- preventing formation of voids etc. in the interior
and the exterior of resin-sealed conpacts (nold packages) of such

el ectronic parts.

Y

the lower mold section, while resin materials (resin
tablets) are supplied into pots of the lower mold section.

Then, the lower mold section is upwardly moved so
that the upper and lower mold sections are élosed. At

5 this time, the electronic parts and the lead frames
provided around the same are engaged/set in upper and
lower cavities which are oppositely provided in the ﬁold
surfaces of the upper and lower mold sections, while the
resin tablets introduced into the pots are heated and

10 successively melted.

Then, the resin tablets_provided in’ the pots are
pressurized by plungers so that the melted resin materials
are -injected into and charged in the upper and lower
cavities through resin passages, so that the electronic

15 parts and the lead frames provided around the same which
are set in the cavities are sealed in resin compacts which
are molded in correspondence to the shapes of the
cavities. |

After a lapse of a time which is necessary for curing

20 the melted resin materials, therefore, the upper and lower
mold sections may be opened to release the resin-sealed
compacts as well as the lead frames and the cured resin
materials from the upper and lower cavities and the resin
passages respectively, through a mold release mechanism.

25 When the upper and lower mold sections are closed,
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Description of the Background Art I'n general, electronic parts are
sealed with nolded resin by transfer nolding, which is carriedout through
a nold for resin sealing in the followi ng manner, for _exanpl e: A
fixed upper nold section and a novable |ower nold section which are
proovided on a nold for resin sealing are previously heated by heating
nmeans to a resin nolding tenperature, while the upper and | ower nold

sections are opened. "

air containing moisture (water) remains in a space portion
which is defined between the mold surfaces, i.e., an
internal space portion of the mold which is defined by the
pots, the resin passages and the upper and lower cavities,
5 and this residual air is disadvantageously mixed into the
melted resin materials to form voids etc. in the interior
and the exterior of the resin-seal;%‘compacté.
Therefore, the cavities are made to communicate with
the exterior of the mold through proper air vents to

10 transfer the melted resin materials from the pots through
the resin passages for injecﬁing and charging the same in
the upper and lower caﬁities, thereby naturally |
discharging the residual air etc. to the exterior through
the air vents due to the injecting/charging action.

15 As hereinabove described, it is possible to naturally
discharge the air remaining in the pots, the resin
passages and the upper and lower cavities. In practice,
however, it is impossible to effectively prevent the
resin-sealed compacts from formation of internal voids and

20 defective parts on outér surfaces thereof. Thus, it is
impossible to reliably overcome disadvantages such as
deterioration of moisture resistance and appeafances of
the products.

When internal voids are formed in the resin-sealed

25 compacts, the lead frames are deteriorated in adhesion
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Then, | ead frames which are provided with electronic parts are set in
prescribed positions of a nold surface of

2
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25
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with the, resin materials, while water easily infiltrates
into the compacts through dlearances between the resin
materials and the lead frames to deteriorate moisture
resistance of the product, for example.

In a step of bending outer leads projecting from the
resin-sealed compacts, further, the resin-sealed compacts

ﬁ%&y be cracked by bending force which is applied to base
portions of the outer leads or these portions may be
chipped, and hence it is impossible to attain high quality
and high reliability which are strongly required for such
products..

The internal voids etc. which are formed in the
resin-sealed compacts are mainly caused by air and/or
moisture contained in- the resin tablets.

The aforementioned resin tablets, which are prepared
by simply compacting resin powder into prescribed shapes,
generally contain a large quantity of air containing
atmospheric moisture. Further, such a large quantity of
air contained in the resin tablets is present in the state
of a number of bubbles which are independent of each
other, such that the independent bubbles cannot
communicate with each other and with surfaces of the resin
tablets.

When the resin tablets are heated to a resin molding

temperature of at least 175°C, for example, the air and/or
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the'lower nold section, while resin materials (resin tablets) are supplied
into pots of the lower nold section. Then, the |l ower nold section is
upwar dl'y noved so that the upper and |ower nold sections are closed. At
this time, the electronic parts and the lead franes provided around the
same are engaged/set in upper and |ower cavities which are oppositely
provided in-the nold surfaces of the upper and | ower nold sections, while
the resin tablets introduced into the pots are heated and

.

moisture contained in the resin tablets is transformed
into steaﬁ, which in turn is mixed into the melted resin
materials with the aforementioned residual air in the
internal space portion and injected and charged in the

5 cavities in this state. 3°

Therefore, voids are formed in the interior and the

-.jt‘l'.
.
L

exterior of the resin-sealed compacts due to the air
and/or moisture contained in the resin tablets.

In addition, gases such as volatile gases generated

10 by heating of the resin tablets also serve as factors
forming voids in the interior and the exterior of the
resin-sealed compacts.

In order to prevent such formation of voids in the
interior and the exterior of the resin-sealed compacts, it

15 may be possible to employ the following countermeasures:

There has been proposed a methed of arranging sealing
members such as O-rings on mold surfaces of upper and
lower mold sections and closing the mold sections by
connecting the mold surfaces with each other, thereby

20 evacuating the mold through air vents.

In this method, however, a sufficient degree of
vacuum cannot be attained since the aforementioned
residual air etc. is suction-discharged from fhe internal
space portion through sméil air vents. Further, this

25 method has hardly been put into practice since a
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successi vely nelted. Then, the resin tablets provided in the pots are
pressurized by plungers so that the nelted resin materials are injected
i'nto and charged in the upper and |lower cavities through resin passages,
so that the electronic parts and the |ead frames provided around the sane
which are set in the cavities are sealed in resin conpacts which are

nol ded in correspondence to the shapes of the cavities. After a

| apse of a tine which is necessary fon‘CUring

considerably long time is required for attaining a
sufficient degree of vacuum and hence respective molding
- cycle times are too much increased.
Another countermeasure is carried out through a
5 method of arranging bellows-type or cylindrical outside
air cutoff means around outer side portions of the mold,
for isé%éting the internal space portion of the mold,
defined between the mold surfaces, from the exterior
against the outside air and evacuating the mold when the
10 same is closed.

However, such outsidé-air cutoff means tends to be
increased in size since the same is arranged in the
exterior of the mold, while the 1arge-sizéd outside air
cutoff means must be moved by driving means every'molding

15 cycle for opening or closing the mold and a considerably
long time is required for such movement. Thus, the large-
sized outside air cutoff means cannot be completely moved
within the time fér a step of opening or closing the mold,
and hence a significant influence is exerted on each

20 molding cycle time under the present circumstances.

Particularly when the mold is opened, times for
moving the large-sized outside éir cutoff means are
specifically required for transferring the lead frames to
prescribed positions of the mold surfaces and introducing

25 the resin tablets into the respective pots, and for
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the'nelted resin materials, therefore, the upper and |lower nold sections
may be opened to rel ease the resin-sealed conpacts as well as the |ead
frrames and the cured resin nmaterials fromthe upper and |l ower cavities and
the resin passages respectively, through a nold rel ease nechani sm

When t he upper and | ower nold sections are closed,

cleaning the mold surfaces. Such movement of the outside

air cutoff means cannot be performed within the time for

the step of opening the mold,'and hence eéch molding cycle

time is generally increased, to increase the overall resin
5 molding time.

' In the aforementioned mold, further, the outside air
cutoff means ié provided around the outer side portions of
the mold with provision of the driving means for moving
the same, and hence it is necessary to prevent formation

10 | of a clearance between the mold and the outside air cutoff
means thereby isélating the internal space portion from
the exterior against the outside air. Therefore,
considerable working accuracy is required for the mold,
and the wprking time thereof is increased.

15 Thus, the mold is disadvantageously increaséd in size
and the cost for manufacturing the same is increased.
SUMMARY OF THE INVENTION

An object of the present invention is to efficiently
and reliably discharge air and/or moisture remaining in an

20 internal space portion of a mold, air and/or moisture
contained in resin tablets, and gases generated upon
heating of the resin tablets, serving as significant
causes for formation of voids in the interior and the
exterior of resin-sealed compacts, to the exterior of the

25 internal space portion, thereby preventing the air,
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3 . air containing noisture (water) remains in a space portion which
is defined between the nold surfaces, i.e., an internal space portion of
the nmold which is defined by the pots, the resin passages and the upper
and lower cavities, and this residual air is disadvantageously m xed into
t he

moisture and gases from being mixed or entrained into

melted resin materials for pxeventing.fOrmation of voids

and defective parts in the interior and the exterior of
| the resin-sealed compacts.

5 Another object of the present invention is to solve
the aforementioned problems which are related to the
outside air cutoff meangﬁétc. for reducing molding cycle
times, thereby reducing the overall resin molding time.

Still anbther objeét of the present invention is to

10 miniaturize the aforementioned mold through a structure
not utilizing the aforementioned outside air cutoff means,
as well as to reduce the manufacturing cost for the mold.

A further object of the present invention is to
provide a method of and a mold for sealing electronic

15 parts with molded resin, which can prevent formation of
voids and defective parts in the interior and the exterior
of resin-sealed compacts for molding products having high
quality and high reliability with formation of neither
voids nor defective parts in the interior and the exterior

20 of the resin-sealed compacts.

In order to attain the aforementioned objects, a
method of sealing electronic parts with molded resin
according to an aspect of the present invention comprises:

a hollow sealing member arranging step of arranging a

25 hollow sealing member on a mold surface of at least one

This Sheet Has Been Replaced
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nmel ted resin materials to formvoids etc. in the interior and the exterior

of .the resin-seal ed conpacts. Therefore, the cavities are nade to
comunicate with the exterior of the nold through proper air vents to
transfer the nelted resin materials fromthe pots through the resin

passages for
thereby naturally discharging the residual air etc. to the

cavities,

injecting and charging the same in the upper and | ower.

exterior through the air vents due tq the injecting/charging action.
As herei nabove described, it is possibte to naturally

10

15

20

25

mold'surface of a mold for resin sealing consisting of a
fixed mold section and a movable mold section,

a resin tablet supplying step of supplying resin
tablets in a piurality of pots which are arranged in the
mold respectively,

a lead frame supplying step of supplying an& setting
electronic parts which are mounted on lead frames in
prescribed positions of cavities which are arranged in the
mold, |

a resin tablet heating step of heating the resin
tablets which are supplied in the pots of the mold,

a hollow sealing member expanding step of expanding
the hollow sealing member by pressurizing means,

an outside air cutoff step of bringing the expanded-
hollow sealing member into contact with the mold surface
of the mold section which is opposed to the hollow sealing
member for isolating an internal space portion which is
defined between the expanded hollow sealing member and the
mold surfaces of the mold by at least the pots, respective
resin passages and the cavities from the exterior,

an internal space portion evacuating step of forcibly
suction-discharging residual air and/or moisture in the
internal space portion, air and/or moisture flowing out
from the interior of the resin tablets, which are

heated/expanded in the resin tablet heating step, into the
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di scharge the air remaining in the pots, the resin passages and the upper
and | ower cavities. In practice, however, it is inpossible to effectively
prevent the resin-sealed conpacts fromformation of internal voids and
defective parts on outer surfaces thereof. Thus, it is inpossible to
rel-iably overcone di sadvantages such as deterioration of noisture

resi stance and appearances of the products. When internal voids are
fornmed in the resin-seal ed

ALY

internal space portion, and gases generated by the heating
to the exterior of the internal space portion, thereby
improving the degree of vacuum in the internal space
portion,

5 a mold closing step of closing the fixed and movable
mold sections in a state of engaging the electronic parts
which are mounted on the lead f;ames in the prescribed i
positions of the cavities, and

a resin sealing step of pressurizing the resin

10 tablets which are supplied in the pots of the mold for.
injecting melted resin materials heated and melted in the
respective pots into a prescribed number of cavities which
are arranged on side portions of the pots through the
resin passages.respectively, thereby sealing the

15 electronic parts which are engaged in the cavities with
the molded resin materials.

According to the present invention, it is possible to
carry out evacuation of forcibly suction-discharging air,
moisture and gases from the internal space portion by

20 expanding the hollow sealing member which is arranged on
at least one mold surface of the mold consisting of the
fixed and movable mold sections for bringing the hollow
sealing member into a state convexly expanded on the mold
surface and moving the movable mold section in mold

25 closing so that the expanded hollow sealing member is in

. This Sheet Has Been Rep -10-
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conpacts, the lead franmes are deteriorated in adhesion
4 . with the resin materials, while water easily infiltrates into the
conmpacts through cl earances bet ween the resin

contact with another mold surface of the mold for
completely sealing the internal space portion, including
at least the pots, the resin péssages and the cavities,_
which is defined between the mold_surfaces‘of the mold and

5 isolating this internal space portion from the exterior.
Consequently, it is possible to efficiently and reliably
suc%fbn—discharge all of the air, moisture and gases from
the internal space portion.

Thus, it is possible to prevent the air, moisture and

10 gases contained in the internal space portion from being
mixed or entrained in the melted resin materials, thereby
efficiently and reliably preventing formation of voids and
defeétive parts caused by the presence of the air;
moisture and gases in the interior and the exférior of

15 resin-sealed compacts.

According to this method, further, it is possible to
expand the hollow sealing member within the time for the
mold closing step, i.e., substantially simultaneously with
closing of the mold, while it is also possible to contract

20 the hollow sealing member to its original shape within the
time for a mold opening step, i.e., substantially
similarly with opening of the mold. Thus, the hollow
sealing member can be expanded and contracted within the
times for opening and cldsing the mold, whereby the times

25 required for expanding and contracting the hollow sealing
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materials and the lead franmes to deteriorate noisture resistance of the
product, for exanple. In a step of bending outer |eads projecting
fromthe resin-sealed conmpacts, further, the resin-seal ed conpacts may be
cracked by bending force which is applled to base portions of the outer

| eads or these portions may be chipped, and hence it is inpossible to
attain high quality and high reliability which are strongly required for
such products.

%

member exert no influences on the molding cycle time.
Therefore, it is possible to reduce each molding cycle
time and the overall time for sealing the electronic parts
with molded resin as compared with the aforementioned
5 prior art which cannot domplete movement of the outside
air cutoff means within the times for the steps of opening
and closing the mold.
According to another aspect of the present invention,
the method of sealing electronic parts with molded resin
10 is carried out by employing a mold having an outside air
cutoff member which is engaged with one of fixed and
movable mold sections for covéring outer peripheral
surfaces of the other one and arranging a hollow sealing
member on at least either an inner side surface of the
15 outside air cutoff member or an outer peripheral surface
of the mold which is opposed thereto. Also in this
- method, a lead frame supplying step, a resin tablet
heating step, a hollow sealing member expanding step, an
outside air cutoff step, an internal space portion
20 evacuating step, a mold closing step and a resin sealing
step are successively carried out similarly to the
aforementioned method.
According to this method, the hollow sealiné membér
is so expanded as to isolate a clearance between the inner

25 side surface of the outside air cutoff member and the
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Theinternal voids etc. which are forned in the resin-sealed conpacts are
mai-nly caused by air and/or noisture contained in the resin tablets.
The aforenentioned resin tablets, which are prepared by sinply conpacting
resin powder into prescribed shapes, generally contain a large quantity of
ai-r contai ning atnospheri-c noisture. Further, such a |large quantity of
air contained in the resin tablets is present in the state of a nunber of
bubbl es whi ch are i ndependent of each other, such that the independent
bubbl es cannot A
outer peripheral surface of the mold from the outside air,
whereby no precise dimensional  accuracy is required for
engaging the outside air cutoff member with the mold.
Therefore, no strict working accuracy is required for the
5 outside air cutoff member, whereby the working time can be
reduced to save the manufacturing'qost.
In a preferred emg%giment of the method of sealing
electronic parts with molded resin according to each of
the aforementioned aspects of the present invention, the
10 mold closing step includes an internal mold closihg step
of closing the mold while maintaining.a prescribed space
between the mold surfaces of the fixed and movable mold
surfaces in an outside air cutoff state attained through
the outside air cutoff step before completely closing the
15 mold for bringing the mold surfaces of the fixed and
movable mold sections into contact with each other.
Due to such inclusion of the intermediate mold
closing step, it is possible to relatively easily
discharge the residual air &nd/or moisture from the
20 internal Spacé:portion to the exterior since the
prescribed space is defined between the mold surfaces in
the intermediate mold closing.

The intermediate mold closing step is carried out in

a state of stopping the movable mold section while

25 maintaining the prescribed space between the mold
TG




comruni cate wth each other and with surfaces of the resin tablets.
Wien the resin tablets are heated to a resin nolding tenperature of at
l.east 175[err]C, for exanple, the air and/or

10

15

20

25

surfaceg, or continuously carried out without stopping the
movable mold section by gradually reducing the mold
closing speed (the speed for moving the movable mold
section) from the intermediate mold closing state of
maintaining the prescribed space between the mold surfaces
to a complete mold closing state.

The inventive mold which is employed for the method
of sealing electronic parts with molded resin according to
the aforementioned first aspect of the present invention
comprises fixed and movable mold sections which are
opposed to each other, with pots for supplying resin
materials, resin passages and cavities for molding resin
provided in at least one of the fixed and movable mold
sections. The mold further comprises:

a hollow sealing member which is arranged in at least
one of mold surfaces of the fixed and movable mold
sections, and pressurizing means for expanding the hollow
sealing member by pressurizing its interior, and

evacuation means for forcibly suction-discharging
air, moisture and gases from an internal space portion,
including the pots, the resin passages and the cavities,
which is defined by bringing the hollow sealing member
expanded by the pressurizing means into contact with the
mold surface opposite to that provided with the hollow

sealing member in closing of the fixed and movable mold
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noi sture contained in the resin tablets is transforned into steam which
inturnis mxed into the nelted resin materials with the aforenentioned
residual air in the internal space portion and injected and charged in the
cavities in this state. Therefore, voids are fornmed in the interior
and the exterior of the resin-sealed conpacts due to the air

sections, to the exterior while isolating the internal
space portion from the exterior, thereby improving the
degree of vacuum in the internal space portion.

Due to the structure of arranging the hollow sealing

5 member on the mold surface without separately providing
__outside air cutoff means and driving means therefor, it is
possible to miniaturize the mold and to f%ﬁuce the cost
for manufacturing this mold.

In a preferred embodiment of the mold according to

10 the present invention, the diameter of each cull portion
which is provided in a position of each resin passage
opposed to eéch pot is set to be at least twice that of
each pot, thereby increasing the total heating value of
such cull portions for heating/melting the resin

15 materials.

The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the

20 accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partially fragmented longitudinal
sectional view showing a principal part of a mold for
sealing electronic parts with molded resin according to an

25 embodiment of the present invention in a state opened
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and/’'or noisture contained in the resin tablets. In addition, gases
such as vol atile gases generated by heating of the resin tablets al so
serve as factors formng voids in the interior and the exterior of the

resi n-seal ed conpacts. In order to prevent such formation of voids in
the interior and the exterior of the resin-sealed conpacts, it nmay be
possible to enploy the follow ng counterneasures: There has been

proposed a nethod of arranging seallng menbers such as Orings on nold
surfaces of upper and

before sealing electronic parts with molded resin;

Fig. 2 is a partially fragmented longitudinal

sectional view showing the mold appearing in Fig. 1 with a

hollow sealing member which is expanded and brought into
5 contact with a mold surface of a lower mold section for

defining an outside air cutoff space portion;

ek Fig. 3 is a partially fragmented longitudinal
sectional view showing the mold appearing in Fig. 1 in a
state completely closed for sealing electronic parts with

10 molded resin;

Fig. 4 is a partially fragmented bottom plan view.
showing a principal part of a mold surface of an upper
mold section which is provided in tﬁe mold appearing in
Fig. 1;

15 Fig. 5A is a partially fragmented longitudinal
sectional view showing the hollow sealing member according
to the embodiment in a state before expansion in
correspondence to Fig. 1, Fig. 5B is a partially
fragmented sectional view showing the hollow sealing

20 member in a state expanded and brought into contact with
the lower mold section in correspondence to Fig. 2, and
Fig. 5C is a partially fragmented longitudinal sectional
view showing the hollow sealing member in a state
compressed by the lower mold section in correspondence to

25 Fig. 3 respectively;
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| ower nol d sections and closing the nold sections by connecting the nold
surfaces with each other, thereby evacuating the nold through air vents.
I'n this nethod, however, a sufficient degree of vacuum cannot be attai ned
since the aforenentioned residual air etc. is suction-discharged fromthe
i nternal space portion through small air vents. Further, this method has
hardly been put into practice since a

Fig. 6 is a partially fragmented longitudinal
sectional view showing a principal part of a mold for
sealing electronic parts with molded résin according to
another embodiment of the present invention in an

5 intermediately closed state; and
. Fig. 7 is a partially fragmented longitudinal
sectional view showing a principal part of a mold f%?
sealing electronic parts with molded resin according to
still another embodiment of the present invention in a
10 °~ closed state.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the_present invention are now
described with reference to Figs. 1 to 5C.

Referring to Fig. 1, a mold for resin sealing

15 according to a first embodiment of the present invgntion
comprises an upper mold section 1 (fixed type) mounted on
an upper fixed plate and a lower mold section 2 (movable
type) mounted on a lower movable plate, which are opposed
to each other.

20 A plurality of pots 3 are arranged in the lower mold
section 2 so that plungers 4 for pressurizing resin
materials are engaged in the respective pots 3, while a
required number of resin molding cavities 5 are arranged
on side portions of the respective pots 3.

25 On the other hand, cavities 6 corresponding in

——
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6 . considerably long time is required for attaining a sufficient
degree of vacuum and hence respective nolding cycle tinmes are too much

i.ncreased.

10

15

20

25

position and number to the cavities 5 of the lower mold
section.2 are oppositely provided in the upper mold
section 1, which is also provided with cull portions 7
oppositely to the pots 3 of the lower mold section 2.

The cul portions 7 and the cavities 6 communicaté
with each other through resin passages 8, whereby the pots
3 and the upper and lower cavities 5 and 6 communicate
with each other through the short resin passages 8
including the cull portions 7 when the upper and lower
mold sections 1 and 2 are closed.

Further, the upper and lower mold sections 1 and 2
are provided with heating means 9 and 10 such as heaters
respectively, as well as with ejector pins 11 and 12 for
ejecting and releasing cured resin materials in the resin
passages 8 including the cull portions 7 and resin-sealed
compacts cured in the upper and lower cavities 5 and 6
respectively.

Therefore, the resin materials which are heated and
melted in the pots 3 are pressurized by the plungers 4,
and injected into the upper and lower cavities 5 and 6
through the resin passages 8 including the cull portions
7.

The upper cavities 6 are provided with air vents 13.

On the other hand, the lower mold section 2 is

provided in its mold surface with concave portions 16 for

This Sheet Has Been Relplaced




Anot her counterneasure is carried out through a nethod of arranging
bellows-type or cylindrical outside air cutoff means around outer side
portions of the nmold, for isolating the internal space portion of the
nol d, defined betmeen the nold surfaces, fromthe exterior against the
outside air and evacuating the nold when the same is closed.

However, such outside air cutoff neans tends to be increased in size since
the same is arranged in the exterior of the nold, while the |arge-sized
outside air *

setting lead frames 15 on which electronic parts 14 are
mounted. |

As shown in Fig. 4, a hollow sealing member 17 which
is in the form of an expandable/contractible cylinder

5 (rubber tube) is embedded in the mold surface of the upper
mold section 1 at least around outer peripheries of the
cull portions 7, the resin passages 8, the cavities 6 and
the air vents 13, for isolating an internal space portion
which is defined by at least the pots 3, the resin

10 passages 7 and 8 and the upper and lower cavities 5 and 6
from the exterior against the outside air (see Fig. 5A).

This hollow sealing member 17 communicates with a
pressurizing mechanism 19 utilizing a fluid pressure of
oil or air, through a préssurization path 18 such as a

15 pressure pipe.

Further, the hollow sealing member 17 is made of an
elastic material such as heat-resistant rubber or
elastomer, for example, and the interior of the
cylindrical hollow sealing member 17 is pressurized by the

20 fluid pressure which is applied from the pressurizing
mechanism 19, so that the hollow sealing member 17 is
expanded (see Fig. 5B).

The position for arranging the hollow sealing member
17 in the upper mold section 1 is not restricted to that

25 shown in Fig. 4, but the position of arrangement and the
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cutof f means must be noved by driving neans every nol di ng
opening or closing the nold and a considerably long tinme i

cycle for
s required for

'such novenent. Thus, the large- sized outside air cutoff means cannot be

conpletely noved wthin the tinme for a step of opening or closing the

nol d,

! and hence a significant influence is exerted on each nolding cycle
ti me under the present circunstances.
opened,

times for noving the large-sized outside air cutoff means are
.

10
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25
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shape on the mold surface can be arbitratily'set in
accordance with the subject matter of the present
invention.

The hollow sealing member 17 may alternatively be
arranged in the mold surface of the lower mold section 2.

Further, the £luid pressure is not restricted to that
of a gas such as ai¥'or nitrogen gas or a fluid such as
oil or water, but a'material having high viscosity or that
having viscoelasticity may alternatively be employed.

Expansion of the aforementioned hollow sealing member
17 is now described with reference to Figs. 5A to 5C.

Fig. 5A shows the hollow sealing member 17 in a state
before expansion. On the other hand, Fig. 5B shows the
hollow sealing member 17 which is internally pressurized
by the pressurizing mechanism 19 and expanded.

The expanded hollow sealing member 17 is in a state
convexly formed on the mold surface of the upper mold
section 1. Further, this expanded hollow sealing member
17 is in contact with the lower mold section 2 thch is
upwardly moved (see Fig. 2).

When the upwardly moved lower mold section 2 comes
into contact with the expanded hollow sealing member 17,
an internal space portion 20 (i.e., an outside air cutoff
space) which is isolated from the outside air is defined

between the expanded hollow sealing member 17 provided in

-20-
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specifically required for transferring the |lead frames to prescribed
positions of the nold surfaces and introducing the resin tablets into the
respective pots, and for 7

the upper mold section 1 and the mold surfaces of the
upper and lower mold sections 1 and 2, at least by the
pots 3, the resin passages 7 and 8 and the cavities 5 and
6 of the mold (see Fig. 2). |
5 Fig. 5C shows the expanded hollow sealing member 17
which is pressed by the upwardly moved lower mold section
2 and compressed in a completely closed state of the upper
and lower mold sections 1 aﬂd 2.
In this state, the expanded hollow sealing member 17
10 is continuously pressurized by the pressurizing mechanism
19. |

Thus, the hollow sealing member 17 shown in Fig. SA
is expanded by the pressurizing mechanism 19 while the
lower mold section 2 is upwardly moved, so that the mold

15 is completely closed as shown in Fig. 5C through the state
shown in Fig. 5B.

Whenlthe pressure which is applied by the
pressurizing mechanism 19 is released, the expanded hollow
sealing membexr 17 shown in-Fig. 5B is contracted by its

20  elastic restoring force, to return to the state shown in
Fig. 5A. '

Referring again to Fig. 4, an exhaust port 21 is
provided in an arbitrary portion of the mold surface of
the upper mold section 1 which is enclosed with the hollow

25 sealing member 17, for suction-discharging air from the

i i
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cleaning the nold surfaces. Such novement of the outside air cutoff neans
cannot be perfornmed within the tine for the step of opening the nold, and
“hence each nolding cycle time is generally increased, to increase the
overall resin nolding tine. In the aforenentioned nold, further, the
outside air cutoff nmeans is provided around the outer side-portions of

the nold with provision of the driving neans for noving the sane, and
hence it is necessary to prevent formation

A}
interna% space portion 20. This exhaust port 21 is
arranged on an upper side of a pot 7a.

_This exhaust port 21 communicates with an end of a
vacuum path 22 such as a vacuum pipe, while another end of

5 the vacuum path 22 communicates with an evacuation
mechanism 23 consisting of a vacuum pump or the like.

Therefore, the air contained in theﬁghternal space
portion 20 is suction-discharged by the evacuation |
mechanism 23 in a state isolated from the outside air, for

10 .example, so that the internal space portion 20 is set at a
prescribed degree of vacuum.

In the aforementioned operation for evacuating the
internal space portion 20, it is possible to forcibly
suction-discharge’residual air and/or moisture in the

15 space portion 20, air and/or moisture flowing out from
resin tablets R which are heated and expanded in the pots
3 into the space portion 20, and gases generated by the
heating to the exterior of the space portion 20.
The position and the number of arrangement of the
20 exhaust port 21 are not restricted to those of this
embodiment, but such exhaust ports 21 may be properly set
on the mold surfaces of the upper and lower mold sections
1 and 2.
Alternatively, such exhaust ports 21 may be‘properly

25 arranged in the cull portions 7, the pots 3 and the air
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of .a clearance between the nold and the outside air cutoff neans thereby
I salating the internal space portion from the exterior against the outside
air. Therefore, considerable working accuracy is required for the nold,

and the working time thereof is increased. Thus, the nold is
dirsadvant ageously increased in size and the cost for manufacturing the
sane is increased. SUMVARY OF THE | NVENTI ON An obj ect of the present

invention is to efficiently

*x

vents 13, for example.

In the upper and lower mold sections 1 and 2,
further, appropriate sealing members (not shown) are
properly interposed between/arranged on engaging surfaces

5 of the mold members such as the pots 3 and the ejector
pins 11 and 12, i.e.,.clearances between the respective
mold members.

Suction discharge of the air etc. frpm the internal
space portion 20 is started by the evacuation mechanism 23

10 when the upwardly moved lower mold section 2 comes into
contact with the expanded hollow sealing member 17 of the
upper mold section 1.

An operation of sealing the electronic parts 14 which

are mounted on the lead frames 15 with molded resin
15 through mold having the aforementioned structure is now
described.

First, the lower mold section 2 is downwardly moved
to open the upper and lower mold sections 1 and 2, as
shown in Fig. 1. Then, the resin tablets R are supplied

20 into the pots 3 which are arranged in the lower mold
section 2 respectively, while the lead frames 15 are
supplied/set in the concave portions 16 in the mold
surface of the lower mold section 2.

The resin tablets R which are supplied in the

25 respective pots 3 are heated by the heating means 9 and 10
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and-reliably discharge air and/or noisture remaining in an internal space
portion-of a mold, air and/or mpisture contained in resin tablets, and
‘gases generated upon heating of the resin tablets, serving as significant
causes for formation of voids in the interior and the exterior of

resi n-seal ed conpacts, to the exterior of the internal space portion,

t hereby preventing the air,

provided on the upper and lower mold sections 1 and 2,
expan@ed and softened, to be successively melted.

Then, the hollow sealing member 17 arranged in the
upper mold section 1 is pressurized by the pressurizing

5 mechanism 19, to.be expanded (see Figs. 5A and 5B).

Then, the lower mold section 2 is upwardly moved as
shown in Fig. 2 to close the upper and lower mold'ﬁzétions
1 and 2, so that the mold surface of the lower mold
section 2 is brought into contact with the éxpanded hollow

10 sealing member 17 for defining the internal space portion
20 bétween the expanded hollow sealing members 17 provided
in the upper mold section 1 and the mold surfaces of the
upper and lower mold sections 1 and 2 at least by the pots
3, the resin passages 7 and 8 and the cavities 5 and 6.

15 Then, the mold is evacuated by the evacuation
mechanism 23 in the aforementioned outside air cutoff
state.

Namely, the residual air in the internal space
portion 20 is forcibly suction-discharged through the

20 exhaust port 21 which is provided in the mold surface of
the upper mold section 1 and the vacuum path 22, to carry
out an evacuation step.

As hereinabove described, the resin tablets R which
are supplied in the pots 3 are heated by the heating means

25 9 and 10 provided on the mold sections 1 and 2 to be
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noi sture and gases from being m xed or entrained into nelted resin
materials for preventing formation of voids and defective parts in the
nterior and the exterior of the resin-seal ed conpacts. Anot her
obj ect of the present invention is to solve

expanded and softened, while the interiof and the exterior
of the resin tablets R can be ventilated at this time, so
that the air and/or moisture contained therein flows out
into the pots 3.

5 Further, the resin tablets R supplied in the pots 3
are heated to generate gases..

#*rherefore, it is possible to efficiently and reliably
suction-discharge all of the residual air and/or moisture
in the space portion 20, the air and/or mbisture flowing

10 out from the resin ﬁablets R into the space portion 20 (in
the pots 3), and the gases generated by the heating of the
resin tablets R into the exterior of the space portion 20
by forcibly evacuating the internal space portion 20 by
the evacuation mechanism 23.

15 Namely, it is possible to improve the degree of
vacuum in the space portion 20 to a prescribed level.

In each molding cycle, the upward movement of the
lower mold section 2 and the expansion of the hollow
sealing member 17 in mold closing, or the downwafd

20 movement of the lower mold section 2 and the contraction
of the hollow sealing member 17 in mold opening are
carried out substantially at the-same time.

Therefore, the time required for éxpanding or
contracting the hollow sealing member 17 is within the

25 time for the step of opening or closing the mold, thereby
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t he* af orenenti oned problens which are related to the outside air cutoff

heans etc. for reducing nolding cycle tinmes, thereby reducing the overal

resin nol ding tine. Still another object of the present invention is

to mniaturize the aforenentioned mold through a structure
the aforementi oned outside air cutoff neans, as well as to reduce the

manuf acturing cost for the nold. A further object of the present
invention is to provide a nethod of and a nold for sealing electronic
.

10
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exerting no influence on each_molding_cycle time as
compared with the aforementioned structure which cannot
complete movement of the outside air cutoff means within
the time for the step of opening or closing the mold.

Due to employment of the hollow sealing member 17,
further, the mold can be miniaturized with no requirement
for the aforementioned large-sized outside air cutoff
means and driving means, while the working time of the
mold is also reduced. Thus, the cost for manufacturing
the mold is economically reduced.

After the upper and lower mold sections 1 and 2 are

completely closed, a resin sealing step is carried out for

sealing the electronic parts 14 which are mounted on the

lead frames 15 in resin-sealed compacts, as shown in Fig.

3. Namely, the resin tablets R provided in the pots 3 are

pressurized by the plungers 4 upon complete closing of the

upper and lower mold sections 1 and 2, so that the resin

materials heated and melted in the pots 3 are injected and

charged in a required number of the cavities 5 and 6 which

are provided on side positions of the pots 3 through the
resin passages 7 and 8, thereby sealing the electronic
parts 14 provided on the lead frames 15 which are
engaged/set in the cavities 5 and 6 in the resin-sealed
compacts.

Then, the upper and lower mold sections 1 and 2 are

This Sheet H
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parts wth nol ded resin, which can prevent formation of voids and
defective parts in the interior and the exterior of resin-sealed conpacts
for nol ding products having high quality and high reliability with
formati on of neither voids nor defective parts in the interior and the

exterior of the resin-seal ed conpacts. In order to attain the
af orenmentioned objects, a nethod of sealing electronic parts wth nol ded
resin according to an aspect of the present invention conprises: a

hol | ow seal i ng nmenber arrangi ng step o! arranging a

again opened after a required curing time, for releasing
the resin-sealed compécté and the cured resin materials

from the upper and lower cavities 5 and 6 and the resin

passages 7 and 8 respectively.

5 - Thus, it is possible to forcibly suction-dischafge
the air, moisture and gases from the intérnal space
portion 20 by thé evacuation mechanism 23 while preventing
the air, moisture and gases contained in the space portion
20 from being mixed or entrained into the melted resin

10 materials, thereby reliably preventing formation of wvoids
and defective parts caused by presence of the air,
moisture and gases in the interior and the exterior of the
resin-sealed combacts.

The operation of the evacuation mechanism 23 for

15 forcibly suction-discharging the residual air etc. from
the internal space portion 20 to the exterior is
continuously carried out also in formation of the internal
space portion 20 and complete closing of the upper and
lower mold sections 1 and 2.

20 The hollow sealing member 17 is repeatedly expanded
and contracted every molding cycle for sealing the
electronic parts 14 with molded resin, while the
electronic parts 14 may alternatively be continuously
sealed with molded resin in an expanded state of the

25 hollow sealing member 17,
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hol I-ow seal i ng nmenber on a nold surface of at |east one
9 . nol d surface of a nold for resin sealing consisting of a

10

15

20

25
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Further, expansion/contraction of the hollow sealing
member 17 and upward/downward movement of the lower mold
section 2 may be carried out independently of each other.

In the aforementioned embodiment, the fbllowing mold
closing method may alternatively be employed:

First, the lower mold section 2 is upwardly moved to
bring the mold surface of this lower mold section 2 into S
contact with the expandéd sealing member 17, thereby
forming an outside air cutoff state by the expanded
sealing member 17 and the lower mold section 2.

In this outside air cutoff state, the lower mold
section 2 is stopped at a proper position to carry out
intermediate closing for defining a required space S
between the mold surfaces of the uéper and lower mold
sections 1 and 2 (see Fig. 2).

Then, residual air etc. contaiﬁed in the internal

space portion 20 which is defined in the aforementioned

intermediate closing is forcibly suction-discharged by the

evacuation mechanism 23, to set the space portion 20 at a
prescribed degree of vacuum.

Then, the mold surfaces of the upper and lower mold
sections 1 and 2 are connected with each other to
completely close the mold.
| In the aforementioned intermediate closing, the

required space S is defined in the space portion 20,

-28-
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fixed nold section and a novabl e nold section, a resin tabl et
supplying step of supplying resin tablets in a plurality of pots which are

arranged in the nold respectively, a lead frane supplying step of
supplying and setting electronic parts which are nmounted on lead franes in
prescri bed positions of cavities which are arranged in the nold, a

resin tablet heating step of heating the resin tablets which are supplied
in the pots of the nold,

A Y

particularly between the mold surfaces of the upper and
lower mold sections 1 and 2, whereby the residual air
and/or moisture can be relatively readily discharged from
the space portion 20 to the exterior.

5 When the lower mold section 2 is stopped to carry out
the intermediate closing, it is possible to bring the
space portion Zaaahich is defined in the intermediate
closing into a prescribed high vacuum state by a vacuum
pump (evacuation mechanism 23) of low dischargeability,

10 due to stopping of the lower mold section 2.

.In the aforementioned mold closing step, setting of
the internal closing state may be continuously performed
from the position of the intermediate closing state to the
position of the complete closing state while reducing the

15 closing speed (speed for upwardly moving the lower mold
section 2) without stopping the lower mold section 2.

A second embodiment of the present invention is now
described with reference to Fig. 6.

Referring to Fig. 6, a mold for resin sealing

20 according to the second embodiment of the present
invention comprises upper and lower mold sections 30 and
31 which are opposed to each other.

An outside air cutoff member 32 for enclosing outer

side portions of the lower mold section 31 is engaged in

25 the upper mold section 30, so that inner surfaces of the
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-a hol,l ow seal i ng nenber expanding step of expanding the hollow sealing
menber by pressurizing neans, an outside air cutoff step of bringing
t he expanded hollow sealing nmenber into contact with the nold surface of
the nol d-section which is opposed to the hollow sealing nenber for

I solating an internal space portion which is defined between the expanded
hol | ow seal ing nenber and the nold surfaces of the nold by at | east the
pots, respective resin passages and the cavities fromthe exterior,

outside air cutoff member 32 and outer side surfaces of
the lower mold section 31 are engaged with each other
through clearances when the upper and lower mold sections
30 and 31 are closed.

5 A hollow sealing member 33a is arranged on the inner
surfaces of the outside air cutoff member 32, to be
expanded and brought into contact with the outer side
suffaces of the lower mold 31 when the upper and lower
mold sections 30 and 31 are closed.

10 Another hollow sealing member 33b is also arranged on
side surfaces of the lower mold section 31, to be expanded
and brought into contact with the inner surfaces of the
outside air cutoff member 32.

Further, a pressurizing mechanism lé is connected to

15 the hollow sealing members 33a and 33b respectively.

In addition, an evacuation mechanism 23 such as a
vacuum pump is connected to the outside air cutoff member
32 and pots 3 of the lower mold section 31.

Mold members which are identical to those of the

20 aforementioned embodiment are denoted by the same
reference numerals, to omit redundant description.

First, interﬁediate mold closing is carried out by
upwardly moving the lower mold section 31 and stopping the
same for defining a required space T between mold surfaces

25 of the upper and lower mold sections 30 and 31.
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an i.nternal space portion evacuating step of forcibly suction-discharging
residual air and/or noisture in the internal space portion, air and/or

moi sture flowing out fromthe interior of the resin tablets, which are
heat ed/ expanded in the resin tablet heating step, into the

10

At this time, the outside air cutoff member 32
arranged on the upper mold section 30 is positioned around
the outer side portions of the mold.

Then, the hollow sealing members 33a and 33b are

5 pressurized by the pressurizing mechanism 19 and expanded,
for defining an outside air cutoff space portion 34
between the expanded holl&%tsealing members 33a and 33b,
the outside air cutoff member 32 and the mold surfaces of
the upper and lower mold sections 30.and 31 at least by

10 the pots 3, resin passages 7 and 8 and cavities 5 and 6.

Then, residual air etc. is forcibly suction-
discharged from the outside air cutoff space portion 34 by
the evacuation mechanism 23, to improve the degree of
vacuum in the outside air cutoff space portion 34.

15 Then, the mold surfaces of the ﬁpper and lower mold
sections 30 and 31 are connected with each other to
completely close the mold, while electronic parts 14 which
are mounted on lead frames 15 are engaged/set in the
cavities 5 and 6.

20 | Then, heated/melted resin tablets R are préssurized
by plungers 4, so that melted resin materials are injected
and charged in the cavities 5 and 6 through the resin
passages 7 and 8, for sealing the electronic parts 14 with

molded resin.

25 According to this embodiment, therefore, it is
- -31-.
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I nternal space portion, and gases generated by the heating to the exterior
of ‘the internal space portion, thereby inproving the degree of vacuumin
tthe internal space portion, a nold closing step of closing the fixed
and novable nold sections in a state of engaging the electronic parts
whi'ch are mounted on the lead franes in the prescribed

possible to efficiently and reliably suction-discharge all
of the residual air and/or moisture in the space portion
34, air and/or moisture flowing out from the resin tablets
R into the space portion 34 (in the pots 3) and gases

5 generated by the heating of the resin tablets R into the
exterior of the space portion 34 while reliably prevehting
formation of voids and defective parts caused by presence
of the air, moisture and gases in the interior énd the
exterior of the resin-sealed compacts, by forcibly

10 evacuating the outside air cutoff space portion 34 by the
evacuation mechanism 23.

According to this embodiment, furthér, a clearance
between the outside air cutoff member 32 and the lower
mold section 31 is isolated from the outside air by

15 expanding the hollow sealing members 33a and 33b, whereby
no precise dimensional.accuracy is required for the
engagement between the outside air cutoff member 32 and
the lower mold section 31.

Namely, no strict working accuracy is required and

20 hence the working time is reduced, while it is possible to
reduce the manufaéturing cost.

This embodiment may simply bé provided with only one
of the hollow sealing members 33a and 33b.

In opening/closing of the upper and lower mold

25 sections 30 and 31, the outside air cutoff member 32 may
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posi{ions of the cavities, and a resin sealing step of pressurizing
the. resin tablets which are supplied in the pots of the nold for

injecting nmelted resin materials heated and nelted in the respective pots
into a prescribed nunber of cavities which are arranged on side portions
of  the pots through the resin passages respectively, thereby sealing the
el ectronic parts which are engaged in the cavities with the nolded resin
mat eri al s.

by

be upwardly/downwardly moved along the outer side surfaces
of the upper mold section 30.

The present invention is not restricted to the

aforementioned embodiments, but modification/selection may
5 be properly and arbitrarily employed at need within the
scope of the present invention.

In each of the aforementloned embodlments, it is
possible to employ a single pot and a plunger which is
engaged in this pot, for injecting and charging a melted

10 resin material in upper and lower cavities through resin
passages.

In each of the aforementioned embodiments; further,
it is possible to inject and charge the melted resin
materials in the upper and lower cavities through the

15 resin passages by slot-shaped pots and plungers
corresponding to the slot-shaped péts.

A third embodiment of the present invention is now
described with reference to Fig. 7.

For example, the resin tablets R (resin materials)

20 are introduced into the pots 3 of the lower mold section 2
shown in Fig. 1, the upper and lower mold sections 1 and 2
are closed and the resin tablets R provided in the pots 3
are heated and melted by the heating means 9 and 10.
In this case, bottom surface portions of the resin

25 tablets R which are provided in the pots 3 are placed on
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According to the present invention, it is possible to carry out evacuation
of forcibly suction-discharging air, noisture and gases fromthe interna
space portion by expanding the hollow sealing nenber which is arranged on
at | east one nold surface of the nold consisting of the fixed and novable .
nmol d sections for bringing the hollow sealing nenber into a state convexly
expanded on the nold surface and noving the novable nold section in nold
closing so that the expanded hol |l ow sealing menber is in

*x
upper end surfaces of the plungers 4, while slight
clearances are defined between- side surface portions
thereof and inner wall surfaces of the pots 3 and open
space portions are defined between upper surface poftions
5 thereof and the cull portions 7 (see Fig. 1).

In this state, therefore, conduction heat and
radiation heat are applied to the resin tablets R from the
bottom surface portions and the side surface portions
thereof respectively. Thus, the resin tablets R are

10 heated and melted from the bottom surface portions and the
side surface portions, while the upper surface portions
thereof are hardly sufficiently heated and melted.

After closing of the upper and lower mold sections 1
and 2, therefore, the resin tablets R are pressurized by

15 the plungers 4 in such a state that the resin materials
are not completely melted in the vicinity of the upper
surface portions thereof to be pressed against the cull
portions 7, while portions close to the upper surface
portions of the resin tablets R are heated and melted by

20 the conduction heat from the cull portions 7, and the
melted resin materials are transferred to the resin
passages 8 to be injected and charged into the upper and
lower cavities 5 and 6.

However, the cull portions 7 are generally identical

25 in diameter to the pots 3, and the heating value is
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contact with another nold surface of the nold for conpletely sealing the
internal space portion, including at |least the pots, the resin passages
and the cavities,

10

15

20

25

Y

insufficient in this state since the diameters of the cull

portions 7 are too small. Thus, the resin materials

cannot be sufficiently heated and melted before the same

are transferred to the resin passages 8.
To this end, this embodiment is adapted to increase

the diameters of cull portions as compared with those of

pots for increasing the lengths of passd%gs for resin

materials which are heated and melted in the cull
portions, thereby obtaining a sufficient heating value for
heating the resin materials and facilitating the
heating/melting action for the resin materials, in order
to sufficiently heat and melt resin tablets. |

As shown in Fig. 7, diameters of pots 44‘which are
arranged in a lower mold section 41 are set at L while
those of cull portions 42 provided in an upper mold
section 40 ére set to be at least 2L. Referring to Fig.
7, the aforementipned cull portions 7 are illustrated with
dotted lines. _

Thus, resin tablets R are heated in the pots 44 and
pressurized by plﬁngers 45 so ﬁhat portions close to upper
surface portions of the resin tablets R are pressed
against the cull portions 42, whereby it is possible to
facilitate heating and melting of the resin tablets R by a
sufficient héating value of the cull portions 42 and

transferring the same into resin passages 43.
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which is defined between the nold surfaces of the nold and isolating this
internal space portion fromthe exterior. Consequently, it is possible to
efficiently and reliably suction-discharge all of the air, noisture and
gases from the internal space portion. Thus, it is possible to
prevent the air, noisture and gases contained in the internal space
portion frombeing mxed or entrained in the nelted resin materials,
thereby efficiently and reliably pre%Fnting formati on of voids and

Thus, it is possible to engage/set electronic parts
14 which are mounted on lead frames 15 in upper and lower
cavities 5 and 6, while sealing the electronic parts 14
with molded resin materials, which are facilitated in
5 heating/melting in the aforementioned manner.
Heating/melting of the resin tablets R can be further
facilitated by the sufficient heating value of the cull
portions 42, whereby it is possible to efficiently and
reliably remove air, moisture and gases caused by the
10 resin tablets R from the melted resin materials by
suction-discharging residual air etc. from the
aforementioned internal space portion 20 and bringing the
same into a prescribed degree of vacuum.
Thus, it is possible to efficiently and reliably
15 prevent formation of voids and defective parts which are
caused by air, moisture and gases contained in the melted
resin materials, in the interior and the exterior of
resin-sealed compacts which are sealed with molded resin.
Although the present invention has been described and
20 illustrated in detail, it is clearly understood that the
same is by way of illustration and example only and is not
to be taken by way of iimitation, the spirit and scope of
the preéent invention being limited only by the terms of

.the appended claims.
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def-ective parts caused by the presence of the air, npisture and gases in
.the interior and the exterior of resin-sealed conmpacts. According to
this method, further, it i's possible to expand the hollow sealing member
within the “nll |d closing step, i.e., substantially

Si rrultaneo”!lmi Iﬂ““ ISI g of the nold, while it is also possible to
contract w seal rng nenber to its original shape within the tine

for a nold opening step, i.e., substantially simlarly with opening of the
nmol d. Thus, the holl ow *

WHAT IS CLAIMED IS:

1. A method of sealing electronic parts with molded
resin, comprising:

a hollow sealing member arranging step of arranging a
hollow sealing member (17) on at least one mold surface of

5 a mold consisting of a fixed mold section (1) and a
movable mold section (2);

a resin tablet supplying step of supplying resin
tablets (R) in a plurality of pots (3) being arranged in
said mold respectively;

10 a lead frame supplying step of supplying and setting
electronic parts (14) being mounted on lead frames (15) in
prescribed positions of cavities (5) being arranged in
said mold respectively;

a resin tablet heating step of heating said resin

15 tablets (R) being supplied in said pots (3) of said mold;

a hollow sealing member expanding step of expanding
said hollow sealing member (17) by pressurizing means;

an outside air cutoff step of bringing expanded said
hollow sealing member (17) into contact with said mold

20 surface of said mold section being opposed to said hollow
sealing member (17) and isolating an internal space
portion, including at least said pots (3), respective

resin passages (8) and respective cavities (5, 6), being
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seal'i ng nenber can be expanded and contracted within the tines for opening
and closing the nold, whereby the tines required for expanding and
contracting the holl ow sealing 12

[T

defined petween said expanded hollow sealing member (17)

25 and said mold surfaces of said mold from the exterior;

an internal spéce portion evacuating step of forcibly
suction-discharging residual air and/or moisture in said
internal space portion, air and/or moisture flowing out
from said resin tablets (R), being heated/expanded in said

30 resin tablggrheating step, into said internal space
portion, and gases being generated by said heating to the
exterior of said internal space portion in said outside
air cutoff step, thereby improving the degree of vacuum in
said internal space portion;

35 a mold closing step of closing said fixed mold
section (1) and said movable mold section (2) in a state
engaging said electronic parts (14) being mounted on said
lead frames (15) in prescribed positions of said cavities
(5, 6) of said mold; and

40 _ a résin sealing step of pressurizing said resin
tablets (R) beihg supplied in said pots (3) of said mold
for injecting meited resin materials being heated/melted
in said pots (3) into a prescribed number of said cavities
(5, 6) being arranged on side positions'of said pots (3)

45 respectively through said resin passages (8), thereby
sealing said electronic parts (14) mounted on said lead
frames (15) being engaged in said cavities (5, 6) with

molded resin.
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menmher exert no influences on the molding cycle tinme. Therefore, it is
.possi bl e t o redute each nuuding cycle tinme and the overall tinme for

seal i ng t he with nolded resin as conpared with the
aforenmentio ﬂﬂ]lﬂﬂﬂﬂ lch cannot conpl ete novenent of the outside
air cutoff imes for the steps of opening and closing the

nol d. According to another aspect of the present invention,

%

2. _ The method of sealing electronic parts with
molded resin in accordance with claim 1, wherein

said hollow sealing member arranging step is carried
out by engaging said hollow sealing member (17) in a

5 groove being formed in at least one said mold surface of

said mold,

said hollow sealing member expanding step being
carried out by expanding said hollow sealing member (17)

to convexly project from said groove.

3. The method 6f sealing electronic parts with
molded resin in accordance with claim 1, wherein |
said mold closing step includes an intermediate mold
closing step of closing said fixed mold section (1) and
5 said movable mold section (2) in a state maintaining a
prescribed space between said mold surfaces in advance of
bringing said mold surfaces of said fixed mold section (1)
and éaid movable mold section (2) into contact with each
other for completely closing said mold in an outside air
10 cutoff state being attained through said outside air

cutoff step.

4. The method of sealing electronic parts with
molded resin in accordance with claim 3, wherein

said intermediate mold closing step is carried out in

een Replaced -39~
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the.method of sealing electronic parts with nolded resin is carried out by
.empl aying a—mold-having—an outside air cutoff nenber which is engaged with
one of fixed and novable nold sections for covering outer peripheral

surfactﬂllmmllmln)ulmnllne and arranging a hollow sealing menber on at
|.east I de surface of the outside air cutoff nmenber or an
outer péri heral sirface of the mold which is opposed thereto. Also in

this nethod, a lead franme supplying step, a resin tablet heating step, a
hoIIOM/seallng menber expandi ng step, ‘an :

a state stopping said movable mold section (2).

5. The method of sealing electronic parts with
molded resin in accordance with claim 3, wherein

said intermediate mold closing step is continuously
carried out without stopping said movable mold éection (2)

5 while reducing the speed for mof%gg said movable mold

section from a state of maintaining a prescribed space
Eetween said mold surfaces of said fixed and movable mold
sections to a complete mold closing state of bringing said

mold surfaces into contact with each other.

6. The method of sealing electronic parts with

molded resin in accordance with claim 1, including a
contractive tubular member being embedded in at least one

of said mold surfaces of said fixed and movable mold
5 sections for enclosing said internal space portion as said

hollow sealing member (17).

7. The method of sealing electronic parts with
molded resin in accordance with claim 6, wherein
said hollow sealing member (17) is expanded by said
pressurizing means to project along its overall length
5 from said mold surface being provided with said hollow

sealing member (17) in said hollow sealing member

————
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out'side air cutoff step, an internal space portion evacuating step, a nold
~closing step and a resin sealing step are successively carried out
simlarly to the aforenentioned nethod. - According to this method,

the hollo Imﬁ“\ is so expanded as to isolate a clearance between
t he |nnerr“ﬁ l“!l the outside air cutoff nenber and the

expanding step.

8. The method of sealing electronic parts with
molded resin in accordance with claim 6, wherein
said hollow sealing member (17) consists of a heat-

resistant elastic material.

9. A method of sealing electronic parts with molded
resin, comprisings:
a hollow sealing member arranging step of arranging a
hollow sealing member (33a, 33b) in at least either an
5 inner side surface of an outside air cutoff member (32) or
an outer peripheral surface of a mold including a fixed
mold section (30) and a movable mold section (31) having
mold surfaces being opposed to each other, either said
fixed mold section (30) or said movable mold section (31)
10 being engaged with said outside air cutoff member (32)
covering an outer peripheral surface of the other said
mold section’through a clearance, sﬁid inner side surface
and said outer periphéral surface being opposed to each
other;
15 a resin tablet supplying step of supplying resin
tablets (R) in a plurality of pots (3) being arranged in
said mold respectively;

a lead frame supplying step of supplying and setting
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13 -, outer peripheral surface of the nold fromthe outside air,
Wwhereby no preC|se di nensional--accuracy is required for engaging the
outside air cutoff menber with the mold. Therefore, no strict wor ki ng

R 1] \\I\T\ﬂll\

electronic parts (14) being mounted on lead frames (15) in

20 prescribed positions of cavities (5, 6) being arranged in
said mold respectively;

a resin tablet heating step of heating said resin
tablets (R) being supplied in said pots (3) of said mold
respectively;

25 a hollow sealing member expanding step S%ﬁexpanding
said hollow sealing member (33a, 33b) by pressurizing
means; |

an outside air cutoff step of bringing expanded said
hollow sealing member (33a, 33b) into contact with said

30 outer peripheral surface of said mold or said inner side
surface of said outside air cutoff member (32) beihg
opposed thereto for isolating an internal space portion,
including at least said pots (3), respective resin
passages (8) and said cavities (5, 6), being defined

35 between said expanded hollow sealing member (33a, 33b) and
said mold surfaces of said mold from the exterior;

an internal space portion evacuating step of forcibly
suction~-discharging residual air and/or moisture in said
internal space portion, air and/or moisture flowing out

40 from said resin tablets (R), being heated/expanded in said
resin tablet heating step, into said internal space
portion, and gases being generated by said heating to the

exterior of said internal space portion in said outside
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out-si de air "cutoff—nenber, whereby the working time can be reduced to save

“the nanyfact cost. .~ Tn a preferred enbodi ment of the method
of -seal i ng !H ,"I ith nol ded resin according to each of the
af orenenti on ﬂ"” present invention, the nold closing step

includes an internal nblc 0*05|ng step of closing the nold while

mai ntaining a prescribed space between the nold surfaces of the fixed and
novabl e nold surfaces in an outside air cutoff state attained through the
outside air cutoff step before conplefely closing the

air cutqff step, thereby improving the degree of vacuum in
45 said internal space portion;

a mold closing step of closing said fixed mold
section (30) and said movable mold section (31) in a state
engaging said electronic parts (14) being mounted on said
lead frames (15) in prescribed positions of said cavities

50 (5, 6) of said mold; and

a resin sealing step of pressurizing said resin
tablets (R) being supplied in said pots (3) of said mold
for injecting melted resin materials being heated/melted
in said pots (3) into a prescribed number of said cavities

55 (5, 6) being arranged on side positions of said pots (3)
respectively through said resin passages (8), thereby
sealing said electronic parts (14) being engaged in said

cavities (5, 6) with molded resin.

10. The method of sealing electronic parts with
molded resin in accordance with claim 9, wherein

said hollow sealing member arranging step is carried
out by engaging said hollow sealing member (33a, 33b) in a

5 groove being formed in at least either said inner side

surface of said outside air cutoff member (32) or said
outer peripheral surface of said mold,

said hollow sealing member expanding step being

carried out by expanding said hollow sealing member (33a,
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nmold for bri-nging the nold surfaces of the fixed and novable nold sections
.IntO contact with each ot her . Due to such inclusion of the

i nt er medi atﬁmnuﬂ"(nuﬂ tep, it is possible to relatively easily
di scharge t ﬂu ﬁ'ﬁnd/or nmoi sture fromthe internal space portion
to the exterior® sitncd the * prescribed space is defined between the nold

surfaces in the internediate nold cl osing. The internediate nold
closing step is carried out in

.

10 33b) to convexly project from said groove.

11. The method of sealing electronic parts with
molded resin in accordance with claim 9, wherein
said mold closing step includes an intermediate mold
closing step of closing said fixed mold section (30) and
5 said movable mold section (31) in a state maintaining a%"
prescribed space between said mold surfaces in advance of
bringing said mold surfaces of said.fixed mold section
(30) and said movable mold section (31) into contact with
each other for completely closing said mold in an outside
10  air cutoff state being attained through said outside air

cutoff step.

12. The method of sealing electronic parts with
molded resin in accordance with claim 11, wherein
said intermediate mold closing step is carried out in

a state stopping said movable mold section (31).

13. The method of sealing electronic parts with
molded resin in accordance with claim 11, wherein |
said intermediate mold closing step is continuously
carried out without stopping said movable mold section
5 (31) while reducing the speed for moving said movable mold

section from a state of maintaining a prescribed space
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a state of stopping the novable nold section while nmintaining the
;prescrlbed.spage—be%meeﬂ—thE”ﬁnld 14

A W

between §aid mold surfaces of said fixed and movable mold
sections to a complete mold closing state of bringing said

mold surfaces into contact with each other.

14. The method of sealing electronic parts with
molded resin in accordance with claim 9, wherein
saidhollow sealing member arranging step includes a
step of embedding a contractive tubular member in at least
5 either said inner side surface of said outside air cutoff

member (32) or said outer peripheral surface of said mold.

15. The method of sealing electronic parts with
molded resin in accordance with claim 14, wherein
said hollow sealing member (33a, 33b) is expanded to

convexly project from said embedded surface.

16. The method of sealing electronic parts with
molded resin in accordance with claim 9, wherein

a member consisting of a heat-resistant elastic
material is employed as said hollow sealing member (33a,

5  33b).

17. A mold for sealing electronic parts with molded
resin, comprising a fixed mold section (1) and a movable

mold section (2) being opposed to each other,

is Sheet Has Been Rerlaced
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surfaces, _or continuously carried out without stopping the

t he ana
naintain

mol d cl ostnge stiat &

The inventive nold which is enployed for the

method of sealing electronic parts with nolded resin according to the

af orenenti oned first aspect of the present i nvention conprises fixed and

novabl e nol d sections which are

10

15

20

25

at }east either said fixed mold section (1) or said
movable mold section (2) being.provided with pots (3) for
supplying reéin materials, resin passages (8) and cavities
(5, 6) for molding resin,

for setting electronic parts (14) being mounted on
lead frames (15) in prescribed positions of said cavities
(5, 6), closing said fixed mold section (1) and said
movable mold section (2), and injecting said resin
materials being heated/melted in said pots (3) into said
cavities (5, 6) through said resin passages (8)
respectively, thereby sealing said electronic parts (14)
with molded resin,

said mold further comprising:

a hollow sealing member (17) being arranged in at
least one of mold surfaces of said fixed mold section (1)
and said movable mold section (2); |

pressurizing means (19) for expanding said hollow
sealing member (17) by pressurizing its interior; and

evacuation means (23) for forcibly suction-
discharging air, moisture and gases from an internal space
portion, including said pots (3), said resin passages (8)
and said cavities (5, 6), being defined by bringing said
hollow sealing member (17) being expanded by said
pressurizing means (19) into contact with one said mold

surface being opposed to that provided with said hollow

Sheet Has Been Rep. laced —46-
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oppoesed to.each other, with pots for supplying resin materials, resin
.passages and cavities for nmdl'ding resin provided in at |east one of the

fixed and ions. The nold further conprises: a
hol | ow sealnmﬂmmm,’@mﬂ ml s arranged in at |least one of nold surfaces
of the fixed*ardd rfrova sections, and pressurizing neans for
expandi ng the hollow sealing nmenber by pressurizing its interior, and

evacuation neans for forcibly suct i on-di schargi ng
4

sealing'member (17) in closing of said fixed mold section
30 (1) and said movable mold section (2) to the exterior of

said internal space portion while isolating said internal

space portion from the exterior, thereby improving the

degree of vacuum in said internal space portion.

18. The mold for3kaling electronic parts with
molded resin in accordance with claim 17, wherein
éaid hollow séaling member (17) includes a
contractive tubular member being embedded in at least one
5 of said mold surfaces of said fixed mold section (1) and
said movable mold section (2) td enclose said internal

space portion.

13. The mold for sealing eléctronic parts with
molded resin in accordance with claim 18, wherein
said hollow sealing member (17) is so formed as to
partially project along:its overall length from said mold
5 surface being provided with said hollow sealing member
(17) in a state being pressurized by said pressurizing

means (19).

20. The mold for sealing electronic parts with
molded resin in accordance with claim 17, wherein

said hollow sealing member (17) consists of a heat-
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air, noisture and gases froman internal space portion, including the
.pots, the resin passages and the cavities, which is defined by bringing
the holTow seal i'ng menber expanded by t he pressuri zing means into contact

W t e opposite to that provided with the hollow sealing
e m iH"m |||i|“| I:t he fixed and novabl e mol d
* c L M s »*

resistant elastic material.

21. The mold for sealing electronic parts with
molded resin in accordance with claim 17, wherein

the diameter of each cull portion (7), provided in
each said resin passage (8), being opposed to each said

5 pot (3) is at least twice that of each said pot (3).

22. A mold for sealing electronic parts with molded
resin comprising a fixed mold section (30) and a movable
mold section (31) being opposed to each other,

at least either said fixed mold section (30) or said

5 movable mold section (31) being provided with pots (3)‘for
supplying resin materials, resin passages (8) and cavities
(5, 6) for molding resin, |

either said fixed mold section (30) or said movable

mold section (31) being provided with an outside air

10 cutoff member (32) being so engaged as to cover an outer
peripheral surface of the other said mold section through
a clearance,

for setting electronic parts (14) being mounted on
lead frames (15) in prescribed positions of said cavities

15 (5, 6), closing said fixed mold section (30) and said
movable mold section (31), and injecting said resin

materials being heated/melted in said pots (3) into said
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Tl \IIl\\ ]



sections, to the exterior while isolating the internal space portion from
the exterior;, thereby inproving the degree of vacuumin the internal space

‘portion. ucture of arranging the holl ow seal i ng nmenber on
t he m)|du‘!ﬁmﬁuﬂ! Wﬂl“SEpar ately providing outside air cutoff neans and
dri'ving *I't is possible to mniaturize the nold and to
reduce the cost for manufacturing this nold. In a preferred enbodi nent of
the nold according to the present inveption, the dianmeter of each cul
portion which is provided in a p03|t|oﬁ of each resin passage opposed to

each pot is set to be at |east twice that of each pot, thereby increasing

e P, "oyt gl suehzbgh B8 995 e bR () | bty oS
provided a nmegaadigly $82d @lectronic parts (14) with molded resin,

20 said mold further comprising:

a hollow sealing member (33a, 33b) being arranged in
at least either an inner side surface of said outside air
cutoff member (32) or an outer peripheral surface of said
fixed mold section (30) or s&id movable mold section (31)

25 being covered with said outside air cutoff member (32);

pressurizing means (19) for expanding said hollow
sealing member (33a, 33b) by pressurizing its interior;
and |

evacuation means (23) for forcibly suction-

30 discharging air, moisture and gases from an internal space
portion, including said pots (3); said resin passages (8)
and said cavities (5, 6), being defined in closing of said
fixed mold section (30) and said movable mold section (31)
to thé exterior of said internal space portion while

35 isolating said internal space portion from the exterior,

thereby improving the degree of vacuum in said internal

space portion.

23. The mold for sealing electronic parts with
molded resin in accordance with claim 22, wherein
said hollow sealing member (33a, 33b) includes a

contractive tubular member being embedded in at least
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el ectronic parts with-nolded. resin, conprising: a hollow sealing

. menber arr ste of arrangi ng a hol | ow seal i ng nenber (33a,
33b) in at ﬂmﬂ inner side surface of an outside air cutoff
menber ter peripheral surface of a mold including a
fixed nold sectlon * and a novabl e nold section (31) having nold
surfaces being opposed to each other, either said fixed nold section
(30) or said novable nold section (31) being engaged with said
outside air cutoff nmenber (32) covering an outer peripheral surface

of the other said nold section through a clearance, said inner side surface

and sai g out %E.tﬂ%&" BBgHak nhkk! @(iaebghmaeapa%egala BatRiQEN@ir cutoff 2
resin tabl et supplyimg step of supplying resin tablets (R) in a plurality

of pots (3) member R8i2NJoaz' hanBaderNpezipherhd tagFack V& ¥aid fixed a .
| ead frame supplying step of supplying and setting electronic parts (14)

bei ng moddnsedtdon| ¢30)f bemeailmpveblper aeddi bedtion {(i3dns befing
cavities (5, 6) being
opposed thereto for enclosing said internal space portion.

24. The mold for sealing electronic parts with
molded resin in accordance with claim 23, wherein
said hollow sealing member (33a, 33b) is so formed as
to partially project'along its overall 1éngth from said
5 surface having said hollow sealing membei (33a, 33b) being
embedded therein in a state being pressurized by said |

pressurizing means (19).

25. The mold for sealing electronic parts with
molded resin in accordance with claim 22, wherein
said hollow sealing member (33a, 33b) consists of a

heat-resistant elastic material.

26. The mold for sealing electronic parts with
molded resin in accordance with claim 22, wherein

the diameter of each cull portion (7), provided in
each said resin passage (8), being opposed to each said

5 pot (3) is at least twice that of each said pot (3).
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arranged in said nold respectively; a resin tablet heating step of
.heating said resin tablets (R) being supplied in said

'16

pots (3) of said nold respectively; a hol |l ow seal i ng

menber expandi ng step of expandi ng said holl ow seal i ng nenber (334,
33b) by pressurizing neans;

10

15

20

25

ABSTRACT'OF THE DISCLOSURE

In a method of sealing electronic parts with molded
resin, a hollow sealing member (17) is arranged on a mold
surface of an upper mold section (1) of a mold comprising
the upper mold section (1) and a lower mold section (2),
so that the hollow sealing member (17) is pressurized and
expanded to convexly project from the mold surfa&é of the
upper mold section (1). In this state, the lower mold
section (2) is upwardly moved to be brought into contact
with the expanded hollow sealing member (17). Further, an
internal space portion (20), including pots (3), cull
portions (7), resin passages (8) and cavities (5, 6),
which is enclosed with the expanded hollow sealing member
(17) is set in a state isolated from the exterior when the
upper mold section (1) and the lower mold section (2) are
closed, so that the internal space portion (20) is
forcibly evacuated in this state. Thus, air, moisture and
gases are efficiently and reliably suction-discharged from
the internal space portion (20), whereby the internal
space portion (20) is set at a prescribed degree of
vacuum. Consequently, it is possible to avoid |
contamination of air, moisture and the like in melted
resin materials, as well as to prevent formation of voids

in resin-sealed compacts.

i



an-putside air cutoff step of bringing said expanded hol | ow seal i ng nenber
. (334, 33b) into contact with said outer peripheral surface of said
‘ol d or said inner side surface of said outside air cutoff menber
(32) being opposed thereto for isolating an internal space portion,
including at | east said pots (3), respective resin passages (8) and
said cavities (5, 6), said internal space portion being defined between
sai d expanded hol | ow seal i ng mepber (33a, 33b), said nold surfaces of
said nold from the exterior and‘said outside air cutoff nenber;

an internal space portion evacuating step of forcibly suction-discharging
r esi dual air and/or noisture flowing out fromsaid resin tablets (R)
bei ng heat ed/ expanded ' in said resin tablet heating step, into said

i nt er nal qugxgyortion, and gases being . generated by said heating to
the exterior said internal space portion in said outside air
cutoff step, thereby inproving the degree of vacuumin said internal

space pOftion; é—Egiﬂ % *%—{;::]
i
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a mold closing step of closing said fixed nold section (30) and said
.hovabl e nol d section (31) in a state engaging said electronic parts
(14) being nounted on said | ead frames (15) in prescribed positions
of said cavities (5, 6) of said nold; and a resin sealing step of
pressurizing said resin tablets (R) being supplied in said pots (3)
of said nold for injecting nelted resin materials being heated/nelted in
sai d pots (3) into a prescribed nunber of said cavities (5, 6) being
arranged on side positions of said pots (3) respectively through said
resin passages (8), thereby sealing said electronic parts (14) being
engaged in said cavities (5, 6) with nol ded resin. The foregoi ng
and ot her objects, features, aspects and advantages of the present

invention
FIG. 2
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17-wi || becone nore apparent fromthe follow ng detailed description of
_the present invention when taken in conjuction wth the acconpanying

-dr awi ngs. BRI EF DESCRI PTION OF THE DRAWNGS Fig 1 is a partially
fragmented | ongi tudi nal sectional view showing a principal part of a nold
for sealing electronic parts wth nolded resin according to an enbodi nent

of the present

FIG. 3
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I nvention in a state opened before sealing electronic parts with nol ded
resin; Fig. 2 is a partially fragnented | ongitudi nal sectional view

showi ng the nold appearing in Fig.1 with a hollow sealing nenber which is

expanded and br ought into contact with a nold surface of a |lower nold

section for defining an outside air cutoff space portion; Fig. 3is

a partially fragnented | ongitudi nal sectional view show ng the nold

appearing in Fig. 1in a state conpletely

. . .

FIG: 4
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closed for sealing electronic parts with nol ded resin; Fig. 4is a
partially fragnmented bottom pl an view showing a principal part of a nold
"surfce of an upper nold section which is provided in the nold appearing in
Fig. 1; Fig. 5Ais a partially fragnmented | ongitudinal sectional
view showi ng .t he hol |l ow seal i ng nenber according to the enbodinment in a
state before expansion in correspondence to Fig. 1, Fig. 5Bis a partially
fragnented sectional view showi ng the hol.low sealing nenber in a state

expanded and brought into contact w th the | ower nfg\d sem.jjn in

correspondence to Fig. ' DN =19

FIG. 5A By .
A // 1

e

a: P
w N
' v 7
T <\"\
! 2 -

18 -
FIG. 5C ' N 31__79

AL

et Has Been Reraced

T



2,-and Fig. 5Cis a partially fragmented |ongitudinal sectional view
showi ng the hollow sealing menber in a state conpressed by the |ower nold

< -section in correspondence to Fig. 3 respectively;

'18

FIG. 6
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Fig. 6 is a partially fragnented | ongitudinal sectional view show ng a
_principal part of a nold for sealing electronic parts with nolded resin
according to another enbodiment of the present invention in an
i.ntermedi ately cl.dsed state; and Fig. 7 is a partially fragnmented
 ongi tudi nal sectional view showi ng a principal part of a nold for
sealing electronic parts with nolded resin according to ’

"

FIG. 7
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still another enbodinent. of the present i nvent| S-E-GhnSt-aien
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TITLE OF THE INVENTION-
Method of Seallng Electronic Parts with Molded Resin

and Mold Employed Therefor )
BACKGROUND OF THE INVENTION
Field of the Invention

| The present invention relates to improvements in a
method of sealing electronic parts such as ICs, LSIs,
diodes or éapacitors which are mounted on lead frames with
thermosetting'resin materials and a mold employed
therefor, and more particularly, it relates to
improvements for preventing formation of voids etc. in the
interior and the exterior'of resin-sealed compacts (mold
packages) of such electronic parts.
Description of the Background Arﬁ

- In general, electronic parts are sealed with molded
resin by transfer molding, which is carried out through a
mold for resin sealing in the following manner, for
example: _

A fixed upper mold sectioh and a mo&able lower mold
section which are proéided on a mold for resin sealing are
previously heated by heating means to a resin molding
temperature, while the upper and lower mold sections are
opened.

Then, lead frames which are providéd with electronic

parts are set in prescribed positions of a mold surface of
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to each ot her. . A plurality of pots 3 are arranged in the |ower nold
section 2 so that plungers 4 for pressurizing resin nmaterials are engaged
in the respective pots 3, whil.e a required nunber of resin nolding
cavities 5 are arranged on side portions of the respective pots 3.

"On the other hand, cavities 6 correspomdidig-in

the lower mold section, while resin materials (resin
tablets) are suﬁplied into pots of the lower mold section.

Then, the lower mold section is upwardly moved so
tha£ the upper and lower mold sections are closed. At
this time, the electronic parts and the lead frames
provided around the same are engaged/set‘in upper and
lower cavities which are oppositely provided in the mold
surfaces of the upper and lower mold sections, while the
resin tablets introduced into the pots are heated and |
successively melted.

Then, the resin tablets provided in' the pots are
pressurizéd by plungers so that the melted resin materials
are -injected into and charged in the upper and lower
cavities through resin passages, so that the electronic '
parts.and the lead frames provided around the same which
are set in the cavities are sealed in resin compacts which
are molded in correspondence to the shapes of the
cavities.

After a lapse of a time which is necessary for curing
the melted resin materials, therefore, the upper and lower
mold sections may be opened to release the resin-sealed
compacts as well as the lead frames and the cured resin
materials from the upper and lower cavities and the resin
passages respectively, through a mold release mechanism.

When the upper and lower mold sections are closed,
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19 posi tion and nunber to the cavities 5 of the |lower nold section 2
are oppositely provided in the upper nold section 1, which is al so
provided with cull portions 7 oppositely to the pots 3 of the |ower nold

section 2.
- 3 -

air containing moisture (water) remains in a space portion
which is defined between the mold surfaces, i.e., an
internal space portion of the mold which is defined by the
pots, the resin passages and the upper and lower cavities,
and this residual air is disadvantageously mixed into the
melted resin materials to form voids etc. in the interior
and the exterior of the resin-sealed compacté.

Therefore, thé cavities are made to communicate with
the exterior of the mold through proper air vents to
transfer the‘meited resin materials from the pots through
the resin passages for injecting and charging the same in
the upper and lower cafities, thereby naturally |
discharging thé residual air etc. to the exterior through
the air vents due to the injecting/charging action.

As hereinabove described, it is possible to naturally
discharge the ai; remaining in tﬁe pots, the resin
passages and the upper and lower cavities. In practice,
however, it is impossible to effectively prevent the
resin-sealed édmpacts from formation of internal voids and

"defective parts on outer surfaces thereof. Thus, it is
impossible to reliably overcome.disadvantages such as
deterioration of moisture resistance and appearances of
the products.

When intérnal voids are formed in the resin-sealed

compacts, the lead frames are deteriorated in adhesion
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The cul portions 7 and the cavities 6 comunicate wth each other through
resin passages 8, whereby the pots 3 and the upper and | ower cavities 5
and 6 communicate wth each other through the short resin passages 8
including the cull portions 7 when the upper and |lower nold sections 1 and
2 are cl osed. Further, the upper-atd-lower nold sections 1 and 2 are
~provided with heating means 9 and 10 such as heaters respectively, as well

as wWith ejector pins 11 and 12 for ejecting and releasing cured resin
materials in the resin

with the, resin materials, while water easily infiltrates
into the compacts through clearances between the resin
materials and the lead frames to deteriorate moisture
resistance of the product, for example.

In a step of bending outer leads projecting from the
resin-sealed compacts, further, the resin-sealed compacts
may be cracked by bending force which is applied to base
portions of the outer leads or these portions may be
chipped, and hence it is impossible to attain high quality
‘and high reliability which are strongly required for such
products..

The internal voids etc. which are formed in the
resin-sealed compacts are mainly caused by air and/or
moisture contained in the resin tablets.

The aforementioned resin tablets, which are prepared
by simply compacting resin powder into prescribed shapes,
generally contain a large quantity of air containing
atmospheric moisture. Further, such a large quantity of
air contained in the resin tablets is present in the state
of a number of bubbles which are independent of each
other, such that the independent bubbles cannot
communicate with each other and with surfaces of the resin
tablets.

When thelresin tablets are heated to a resin molding

temperature of at least 175°C, for example, the air and/or
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passages 8 including the cull portions 7 and resin-sealed conpacts cur ed
In the upper and |l ower cavities 5 and 6 respectively. Ther ef or e,
resin materials which are heated and nelted in the pots 3 are pressurized

by the plungers 4,

t hrough the resin passages 8 including t+he <ull portions 7. The
upper cavities 6 are provided with air vents 13.

This Sheet Has Been Rer

moisture contained in the resin tablets is transformed
into steam, which in turn is mixed into the melted resin
materials with the aforementioned residual air in the
internal spacé portion and injected and charged in the
cavities in this state.

Therefore, voids are formed in the interior and the
exterior of the resin-sealed compacts due to the air
and/or moisture contained in the resin tablets.

In addition, gases such as volatile gases generated

by heéting of the resin tablets also serve as factors

forming voids in the interior and the exterior of the
resin-sealed compacts.

-In order to prevent such formation of voids in the

interior and the exterior of the resin-sealed compacts, it

may be possible to employ the following countermeasures:

There has been proposed a method of arranging sealing
hembers such as O-rings on mold surfaces of upper and
lower mold sections and closing the mold sections by.
connecting the mold surfaces with each other, thereby
evacuating the mold through air vents.

In this method, however, a sufficient degree of
vacuum cannot be atta;ned since the aforementioned
residual air etc. isfguction—discharged from the internal
space portion through small air vents. Further, this

method has hardly been put into practice since a

N e

t he

and injected into the upper and |ower cavities 5 and 6
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On the other hand, the lower nold section 2 is provided inits nold
surface with concave portions 16 for

considerably long time is required for attaining a
sufficient degree of vacuum and hence respective molding
cycle times are too much increased.

Another countermeasure is carried out through a
method of arranging bellows-type or cylindrical outside
air cutoff means around outer side portions of the mold,
for isolating the internal space portion of the mold,
defined between the mold surfaces, from the exterior
against the outside air and evacuating the mold when the
same is closed.

However, such outside -air cutoff means tends to be
increased in size since the same is arranged in the
exterior of the mold, while the 1argé-sized outside air
cutoff means must be moved by driving means every molding
cycle for opening or closing the mold and a considerably
long time is required for such movement. Thus, the large-
sized outside air cutoff meaﬁs cannot be completely moved
within the time fér a step of opening or closing the mold,
and hence a significant influence is exerted on each
molding cycle time under the present circumstances.

Particularly when the mold is opened, times for
moving the large-sized outside air cutoff means are
specifically required for transferriﬁg the lead frames to
prescribed positions of the mold surfaces and introducing

the resin tablets into the respective pots, and for

- —_
—_—

This Sheet

T -

Date: 07 NOV 199



setting |lead frames 15 on which electronic parts 14 are nounted. As
showmn in Fig. 4, a hollow sealing nenber 17 which 1is in the formof an
expandabl e/ contracti bl e cylinder (rubber tube) is enbedded in the nold
surface of the upper nold section 1 at |east around outer peripheries of
the cull portions 7, the resin passage® 8, the cavities 6 and the air
vents 13, for isolating an internal space portion which is defined by at

| east the pots 3, the resin passages 7 and 8 and the upper and | ower
cavities 5 and 6 _

cleaning the mold surfaces. Such movement of the outside
air cutoff means cannot be performed within the time for
the step of opening the mold,‘and hence each molding cycle
time is generally increased, to increase the overall resin
‘molding time. |

In the aforementioned'mold, further, the outside air
cutoff means is provided around the outer side portions of
the mold with provision of the driving means for moving
the same, and hence it is necessary to prevent formation
of a clearance between the mold and the outside air cutoff
means thereby isolating the internal space portion from
the exterior against the outside air. Therefore,
considerable working accuracy is required for the mold,
and the working time thereof is increased.

Thus, the mold is disadvantageously increased in size
and the cost for manufacturing the same is increased.
SUMMARY OF THE INVENTION

An object of the present invention is to efficiently
and reliably discharge air and/or moisture remaining in an
internal space portion of a mold, air and/or moisture
contained in resin tablets, and gases generated upon
heating of the resin tablets, serving as significant
causes for formation of voids in the interior and the
exterior of resin-sealed compacts, tb the exterior of the

internal space portion, thereby preventing the air,
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fromthe exterior against the outside air (see Fig. 5A). Thi s hol | ow
seal i ng nenber 17 communi cates with a pressurizing nmechanism 19 utili zing
a fluid pressure of oil or air, through a pressurization path 18 such as a
pressure pipe. Further, the hollow sealing nenber 17 is nade of an

el astic material such as heat-resistant- rfubber or elastoner, for exanple,
and the interior of the <cylindrical hollow sealing nenber 17 is

pressuri zed by the

moisture and gases from being mixed or entrained into
melted resin materials for preventing formation of voids
and defective parts in the interior and the exterior of
the resin-sealed compacts.

Another object of the present invention is to solve
the aforementioned problems which are.related to the
outside air cutoff means etc. for reducing molding cycle
times, thereby reducing the overall resin molding time.

Still another object of the present invention is to
miniaturize the aforementioned mold through a structure
ﬁot utilizing the aforementioned outside air cutoff means,
as well as to reduce the manufacturing cost fo; the mold.

A further object of the present invention is to
provide a method of and a mold for sealing electronic
parts with molded resin, which can prevent formation of
voids and defective parts in the interior and the exterior
of resin-~sealed compacts for molding products having high
quality and high reliability with formation of neither
voids nor defective parts in the interior and the exterior
of the resin-sealed compacts.

In order to attain the aforementioned objects, a
method of seaiing electronic parts with molded resin
according to an aspect of the present invention comprises:

a hollow sealing member arranging step of arranging a

hollow sealing member on a mold surface of at least one

‘This Sheet Has Be
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fluid pressure which is applied fromthe pressurizing nechanism 19, so
that the hollow sealing nenber 17 is expanded (see Fig. 5B). The
position for arranging the hollow sealing nmenber 17 in the upper.nold
section 1 is not restricted to that shown in Fig. 4, but the position of
arrangenent and the -9 -

mold surface of a mold for resin sealing consisting of a
fixed mold section and a movable mold section,

a resin tablet supplying step of supplying resin
tablets in a plurality of pots which are arranged in the
mold respectively,

a lead frame supplying step of supplying an& setting
electronic parts which are mounted on lead frames in
éﬁescribed positions of cavities which are arranged in the
mold,

a resin tablet heating step of heating the resin
'tablets which are supplied in the pots of the mold,

a hollow sealing member expanding step of expanding
the hollow sealing member by pressurizing means,

an outside air cutoff step of bringing the expanded‘
hollow sealing member into contact with the mold surface
of the mold section which is opposed to the hollow sealing
member for isolating an internal space portion which is
defined between the expanded hollow sealing member and the
mold surfaces of the mold by at least the pots, respective
resin passages and the cavities from the exterior,

an internal space portion evacuating step of forcibly
suction-discharging residual air and/or moisture in the.
internal space portion, air and/or moisture flowing out

~from the interior of the resin tablets, which are

heated/expanded in the resin tablet heating step, into the

- This Sheet Has Bee

T -

Date: ¥ { NOV 19%



21 shape on the nold surface can be arbitrarily set in accordance
with the subject matter of the present invention. The hol | ow seal i ng
menber 17 may alternatively be arranged in the nold surface of the | ower
nol d section 2. Further, the fluid pressure is not restricted to that

- 10 -

internal space portion, and gases generated by the heating
to the exterior of the internal space portion, thereby
improving the degree of vacuum in the internal space
portion,

a mold closing step of closing the fixed and movable
mold sections in a state of engaging the electronic parts
which are mounted oﬁ the lead frames in the prescribed
positions of the cavities, and |

a resin sealing step of pressurizing the resin
tablets which are supplied in the pots of the mold for.
ihjecting melted resin materials heated and melted in the
respective pots into.a prescribed number of cavities which
are arranged on side portions of the pots through the
resin passages respectively, thereby sealing the
electronic parts which are engaged in the cavities with
the molded resin materials.

According to the present invention, it is possible to
carfy out evacuation of forcibly suction—discharéing air,
moisture and gases from the internal space portion by
expanding the hollow sealing member which is arranged on
at least one mold surface of the mold consisting of the
fixed and movable mold sections for bringing the hollow
sealing member into a state convexly expanded on the mold
surface and moving the movable mold section in mold

closing so: g&at the expanded hollow feallng member is in

e a%
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of a gas such as air or nitrogen gas or a fluid such as oil or water, but
a material having high viscosity or that having viscoelasticity may
alternatively be enpl oyed. Expansi on of the aforenentioned hol | ow
sealing nenber 17 is now described with reference to Figs. 5A to 5C

Fig. 5A shows the holl ow sealing nenbes 1¥ in a state . before expansion. On
the other hand, Fig. 5B shows the hollow sealing nenber 17 which is
internally pressurized by the pressurizing nechanism 19 and expanded.

contact with another mold surface of the mold for
completely sealing the internal space portion, including
at least the pots, the resin péssages and the cavities,
which is defined between the mold surfaces of the mold and
isolating this internal space portion from the exterior.
Consequently, it is possible to efficiently and reliably
suction-discharge all of the air, moisture and gases from
the internal space portion.

Thus, it is possible to prevent the air, moisture and
gases contained in the internal space portion from being
mixed or entrained in the melted resin materials, thereby
efficiently and reliably preventing formation of wvoids and
defeétive parts caused by the presence of the air,
moisture and gases in the interior and the exierior of
resin-sealed compacts.

According to this method, further, it is possible to
expand the hollow sealing member within the time for the
mold closing step, i.e., substantially simultaneously with
closing of the mold, while it is also possible to contract
the hollow sealing member to its original shape within the
time for a mold opening step, i.e., substantially
similarly with opening of the mold. Thus, the hollow
sealing member can be expanded and contracted within the
times for opening and closing the mold, whereby the times

required for expanding and contracting the hollow sealing
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The expanded hol | ow sealing nenber 17 is in a state convexly formed on the
nol d surface of the upper nold section 1. Further, this expanded hol | ow
sealing nenber 17 is in contact with the lower nold section 2 which is
upwardly noved (see Fig. 2). When the upwardly noved | ower nold
section 2 cones into contact with the BXpanded hol | ow seal i ng nmenber 17,
an internal space portion 20 (i.e., an outside air cutoff space) which is
i solated fromthe outside air is defined between the expanded hol | ow

seal ing nenber 17 provided in

member exert no influences on the molding cycle time.
Therefore, it is possible to reduce each molding cycle
time and the overall time for sealing'the electronic parts
with molded resin as compared with the aforementioned
prior art which cannot complete movement of the outside
air cutoff means within the times for the steps of opening
and closing the mold.

According to another aspect of the present invention,
the method of sealing electronic parts with molded resin
is carried out by employing a mold having an outside air
cutoff member which is engaged with one of fixed and
movable mold sections for covering outer peripheral
surfaces of the other one and arranging a hollow sealing
member on at least either an inner side surface of the
outside air cutcff member or an outer peripheral surface
of the mold which is opposed thereto. Also in this

- method, a lead frame supplying step, a resin tablet
heatipg step, a hollow sealing member expanding step, an
outside air cutoff step, an internal space portion
evacuating step, a mold closing step and a resin sealing
step are successively carried out similarly to the
aforementioned method.

Accordihg to this method, the hollow sealing membér
is so expanded as to isolate a clearance between the inner

side surface of the outside air cutoff member and the
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22 t he upper nold section 1 and the nold surfaces of the upper and
| ower nold sections 1 and 2, at |east by the

- 13 -

outer peripheral surface of the mold from the outside air,
whereby nolprecise dimensional  accuracy is required for
engaging the outside air cutoff member with the mold.
Therefore, no strict working accuracy is required for the
outside air cutoff member, whereby the working time can be
reduced to save the manufacturing cost.

In a preferred embodiment of the method of sealing
eleétronic parts with molded resin aécording to each of
the aforementioned aspects of the present invention, the
mold closing step includes an-internal ﬁold closing step
of closing the mold while maintéining a prescribed space
between the mold surfaces of the fixed and movable mold
'surfaces in an outside air cutoff state attained through
the outside air cutoff step before completely closing the
mold for bringing the mold surfaces 6f the fixed and
movable mold sections into contact with each other.

Due to such inclusion of the intermediate mold
closing step, it is possible to relatively easily
discharge the residual air and/or moisture from the
internal space éortion to the exterior since the
prescribed space is defined between the mold surfaces in
the intermediate mold closing.

The E%termediate mold closing step is carried out in
a state of stopping the movable mold section while

maintaining the prescribed space between the mold
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pots 3, the resin passages 7 and 8 and the cavities 5 and 6 of the nold
(see Fig. 2). Fig. 5C shows the expanded hol | ow seal i ng nenber 17
which is pressed by the upwardly noved | ower nold section 2 and conpressed
in a conpletely closed state of the upper and |ower nold sections 1 and 2.
In this state, the expanded hol | ow seal il4g -menber 17 is continuously
pressuri zed by the pressurizing nmechanism 19. '

surfaces, or continuously carried out without stopping the
movable mold section by gradually reducing the mold
closing speed (the speed for moving the movable mold
section) from the intermediate mold closing state of
maintaining the prescribed space.between the mold surfaces
to a complete mold closing state.

The inventive mold which is employed for the method
of sealing electronic parts with molded resin according to
the aforementioned first aspect of the present invention
comprises fixed and movable mold sections which are
dpposed to each other, with pots for supplying resin
materials, resin passages and cavities for molding resin
provided in at least one of the fixed and movable mold
sections. The mold further comprises:

a hollow sealing member which is arranged in at least
one of mold surfaces of the fixed and movable mold
sections, and pressurizing means for expanding the hollow
sealing member by pressurizing its interior, and

evacuation means for forcibly suction-discharging
air, moisture and gases from an internal space portion,
including the pots, the resin passages and the cavities,
which is defined by bringing the hollow sealing member
expanded by the pressurizing means into contact with the
mold surface opposite to that provided with the hollow

sealing member in closing of the fixed and movable mold
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Thus, the hollow sealing menber 17 shown in Fig. 5A is expanded by the
pressuri zi ng nechanism 19 while the |ower nold section 2 is upwardly
noved, so that the nold is conpletely closed as shown in Fig. 5C through
the state shown in Fig. 5B. When the pressure which is applied by
the pressurizing nmechanism 19 is rel easiEs,- t he expanded hol | ow sealing
menber 17 shown in Fig. 5B is contracted by its elastic restoring force,
to return to the state shown in Fig. 5A '

sections, to the exterior while isolating the internal
space portion from the exterior, thereby improving the
degree of vacuum in the internal space portion.

Due to the structure of arranging the hollow sealing
member on the mold surface without separately providing
outside air cutoff means énd driving means therefor, it is
possible to miniaturize the mold and to reduce the cost
for manufacturing this mold.

In a preferred embodiment of the mold according to
the present invention, the diameter of each cull portion
thch is provided in a position of each resin passage
opposed to each pot is set to be at least twice that of
each pot, thereby increasing the total heating value of
such cull portions for heating/melting the resin
materials.

The foregoing and other objects, features, aspects
and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partially fragmented longitudinal
sectional view showing a principal part of a mold for
sealing electronic parts with molded resin according to an

embodiment of the present invention in a state opened
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Referring again to Fig. 4, an exhaust port 21 is provided in an arbitrary
portion of the mold surface of the upper nold section 1 which is enclosed
g%th the hollow sealing nmenber 17, for suction-discharging air fromthe

- 16 -

before sealing electronic parts with molded resin;

Fig. 2 is a partially fragmented longitudinal
sectional view showing the mold appearing in Fig. 1 with a
hollow sealing member which is expanded and brought into
contact with a mold surface of a lower mold section for
defining an outside air cutoff space portion;

Fig. 3 is a partially fragmented longitudiffal
sectional view showing the mold appearing in Fig. 1 in a
state completely closed for sealing electronic parts with
molded resin;
| Fig. 4 is a partially fragmented bottom plan view
showing a principal part of a mold surface of an upper
mold section which is provided in tﬁe mold appearing in
Fig. 1;

Fig. 5A is a partially fragmented longitudinal
sectional view showing the hollow sealing member according
to the embodiment in a state before expansion in
correspondence to Fig. 1, Fig. 5B is a partially
fragmented sectional view showing the hollow sealing
member in a state expanded and brought into contact with
the lower mold section in correspondence to Fig. 2, and
Fig. 5C is a partially fragmented longitudinal sectional
view showing the hollow sealing member in a state
compreséed by the lower mold section in correspondence to

Fig. 3 respectively;
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I nternal space portion 20. This exhaust port 21 is arranged on an upper
side of a pot 7a. Thi s exhaust port 21 conmunicates with an end of a
vacuum path 22 such as a vacuum pi pe, while another end of the vacuum path
22 communi cates with an evacuati on nechani sm 23 consisting of a vacuum
punp or the |iKke. Therefore, the-all? eontained in the internal space

Fig. 6 is a partially fragmented longitudinal
sectional vieﬁ showing a principal part of a mold for
sealing electronic parts with molded resin according to
another embodiment of the present invention in an
intermediately closed state; and

. Fig. 7 is a partially fragmented longitudinal
sectional view showing a principal part of a mold for
sealing electronic parts with molded resin according to
still another embodiment of the present invention in a
closed state.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention are now
described with reference to Figs. 1 to 5C.

Referring to Fig. 1, a mold for resin sealing
according to a first embodiment of the present invention
comprises an upper mold section 1 (fixed type) mounted on
an upper fixed plate and a lower mold section 2 (movable
type) mounted on a lower movable plate, which are opposed
to each other.

A plﬁrality of pots 3 are arranged in the lower mold
section 2 so that plungers 4 for pressurizing resin
materials are engaged in the respective pots 3, while a
required number of resin molding cavities 5 are arranged
on side portions of the respective pots 3.

On the other hand, cavities 6 corresponding in

i ‘ - g
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portion 20 is suction-discharged by the evacuation nechanism?23 in a state
I solated fromthe outside air, for exanple, so that the internal space
portion 20 is set at a prescribed degree of vacuum In the

af orenmenti oned operation.for evacuating the internal space portion 20, it
I's possible to forcibly suction-dischard® residual air and/or noisture in
the space portion 20, air and/or noisture flowng out from resin tablets
R which are heated and expanded in the pots: 3 into the space portion 20,
and gases generated by the

position and number to the cavities 5 of the lower mold
section.2 are oppositely provided in the upper mold
section 1, which is also provided with cull portions 7
oppositely to the pots 3 of the lower mold section 2.

The cul portions 7 and the cavities 6 communicate
with each other through resin passages 8, whereby the pots
3 and the upper and lower cavities 5 and 6 communicate
with each other through the short resin passages 8
including the cull portions 7 when the upper and lower
mold sections 1 and 2 are closed.

Further, the upper and lower mold sections 1 and 2
are provided with heating means 9 and 10 such as heaters
respectively, as well as with ejector pins 11 and 12 for
ejecting and releasing cured resin materials in the resin
passages 8.including the cull portions 7 and resin-sealed
compacts cured in the upper and lower cavities 5 and 6
respectively. |

Therefore, the resin materials which are heated and
melted in the'pots 3 are pressurized by the plungexrs 4,
and injected into the upper and lower cavities 5 and 6
through the resin passages 8 including the cull portions
7.

The upper cavities 6 are provided with air vents 13.

On the other hand, the lower mold section 2 is

provided in its mold surface with concave portions 16 for
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heating to the exterior of the space portion 20. The position and the
nunber of arrangenent of the exhaust port 21 are not restricted to those
of this enbodinment, but such exhaust ports 21 nay be properly set on the
nol d surfaces of the upper and |ower nold sections 1 and 2.

Al ternatively, such exhaust ports 21 may be properly arranged in the cul
portions 7, the pots 3 and the air - 19

setting lead frames 15 on which electronic parts 14 are
mounted.

As shown in Fig. 4, a hollow sealing member 17 which
is in the form of an expandable/contractible cylinder
(rubber tube) is embedded in the mold surface of the upper
mold section 1 at least around outer peripheries of the
cull portions 7, the resin passages 8, the cavities 6 and
the air vents 13, for isolating an internal space portion
which is defined by at least the pots 3, the resin
passages 7 and 8 and the upper and lower cavities 5 and 6
from the exterior against the outside air (see Fig. 5A}).

This hollow sealing member 17 communicates with a
pressurizing mechanism 19 utilizing a fluid pressure of
oil or air, through a pressurization path 18 such as a
pressure pipe.

Further, the hollow sealing member 17 is made of an
elastic material such as heat-resistant rubber or
‘elastomer, for example, and the interior of the
cylindrical hollow sealing member 17 is pressurized by the
fluid pressure which is applied from the pressurizing
mechanism 19, so that the hollow sealing member 17 is
expanded (see Fig. 5B).

The position for arranging the hollow sealing member
17 in the upper mold section 1 is not restricted to that

shown in Fig. 4, but the position of arrangement and the
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24 vents 13, for exanple. In the upper and | ower nold sections
1 and 2, further, appropriate sealing nenbers (not shown) are

- 20 -

shape on the mold surface can be arbitrarily set in
accordance with the subject matter of the present
invention.

The hollow sealing member 17 may alternatively be
arranged in the mold surface of the lower mold section 2.

Further, the fluid pressure is not restricted to tﬁat
of a gas such as air or nitrogen gas or a fluid such as
oil or water, but a.material having high viscosity or that
having viscoelasticity may alternatively be employed.

Expansion of the aforementioned hollow sealing member
.17 is now described with reference to Figs. 5A to 5C.

Fig. 5A 'shows the hollow sealing member 17 in a state
before expansion. On the other hénd, Fig. 5B shows the
hollow sealing member 17 which is internally pressurized
by the pressurizing mechanism 19 and expanded.

The expanded hollow sealing member 17 is in a state
convexly formed on the mold surface of the upper mold
section 1. Further, this expanded hollow sealing member
17 is in contact with the lower mold section 2 which is
upwardly moved (see Fig. 2).

When the upwardly moved lower mold section 2 comes
into contact with the expanded hollow sealing member 17,
an internal space portion 20 (i.e., an outside air cutoff
space) which is isolated from the outside air is defined

between the expanded hollow sealing member 17 provided in
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properly interposed between/arranged on engagi ng surfaces of the nold
menbers such as the pots 3 and the ejector pins 11 and 12, i.e.,

cl earances between the respective nold nenbers. Sucti on di scharge of
the air etc. fromthe internal space portion 20 is started by the
evacuati on mechani sm 23 when the upwardlly-noved | ower nold section 2 cones
into contact wth the expanded hol |l ow sealing nenber 17 of the upper nold
section 1. An operation of sealing the electronic parts 14 which

the upper mold section 1 and the mold su;faces of thé
upper and lower mold sections 1 and 2, at least by the
pots 3, the resin passages 7 and 8 and the cavities 5 and
6 of the mold (see Fig. 2).

Fig. 5C shows the expanded hollow sealing member 17
which is pressed by the upwardly moved lower mold section
2 and compressed in a completely closed state of the upper
and lower mold sections 1 aﬁd 2.

In this state, the expanded hollow sealing member 17
is continuously pressurized by the pressurizing mechanism

19.

Thus, the hollow sealing member 17 shown in Fig. 5A
is expanded by the pressurizing mechanism 19 while the
lower mold section 2 is upwardly moved, so that the mold
-is completely closed as shown in Fig. 5C through the state
shown in Fig. 5B.

When the pressure which is applied by the
pressurizing mechanism 19 is released, the expanded hollow
sealing member 17 shown in:-Fig. 5B is contracted by its
elastic restoring force, to return to the state shown in
Fig. 5A. |

Referring again to Fig. 4, an exhaust port 21 is
provided in an arbitrary portion of the mold surface of
the upper mold section 1 which is enclosed with the hollow
sealing member 17, for suction-discharging air from the

This Sheet Has Been Reilace This' is the feplacement sheet

HIIIIII IIIIH IIII

Date: 07 NOV 1996



are nounted on the lead franes 15 with nol ded resin through nol d. havi ng
the aforenentioned structure is now described. First, the | ower nold
section 2 is dowmwardly noved to open the upper and | ower nold sections 1
and 2, as shown in Fig. 1. Then, the resin tablets R are supplied into
the pots 3 which are arranged in the lowe2 faold section 2 respectively,
while the lead franes 15 are supplied/set in the concave portions 16 in

t he nol d - :

internal space portion 20. This exhaust port 21 is
arranged on an upper side of a pot 7a.

This éxhaust port 21 communicates with an end of a
vacuum path 22 such as a vacuum pipe, while another end of
the vacuum path 22 communicates with an evacuation
mechanism 23 consisting of a vacuum pump or the like.

Tﬁerefore, the air contained in the internal space
portion 20 is suction-discharged by the evacuation
mechanism 23 in a state isolated from the outside air, for
example, so that the internal space portion 20 is set at a
.prescribed degree of vacuum.

In the aforementioned operation for evacuating the
internal space portion 20, it is possible to forcibly
suction-discharge residual air and/or moisture in the
space portion 20, air and/or moisture flowing out from
resin tablets R which are heated and expanded in the pots
3 into the space portion 20, and gases generated by the
heating to the exterior of the space portion 20.

The position and the number of arrangement of the
exhaust port 21 are not restricted to those of this
embodiment, but such exhaust ports 21 may be properly set
‘on the mold surfaces of the upper and lower mold sections
1 and 2.

Alternatively, such exhaust ports 21 may be properly

arranged in the cull portions 7, the pots 3 and the air
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surface of the l.ower nold section 2. The resin tablets R which are
supplied in the respective pots 3 are heated by the heating neans 9 and 10
25 '

- 23 -

vents i;, for example.

In the upper and lower mold sections 1 and 2,
further, appropriate sealing members (not shown) are
properly interposed between/grranged on engaging surfaces
of the mold members such ds the pots 3 and the ejector
pins 11 and 12, i.e., clearances between the respective
mold members.

Suction discharge of the air etc. from the internal
space portion 20 is started by the evacuation mechanism 23
when the upwardly moved lower mold section 2 comes into
contact with the expanded hollow sealing member 17 of the
upper mold section 1.

An operation of sealing the electronic parts 14 which
are mounted on the lead framés 15 with molded resin
through mold having the aforementioned structure is now

- described.

First, the lower mold section 2 is downwardly moved
to open the upper and lower mold sections 1 and 2, as
shown in Fig. 1. Then, the.resin tablets R are supplied
into the pots 3 which are arranged in the lower mold
section 2 respectively, while the lead frames 15 are
supplied/set in the concave portions 16 in the mold
surface of the lower mold section 2.

The resin tablets R which are supplied in the

respective pots 3 are heated by the heating means 9 and 10
—
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provi ded on the upper and |l ower nold sections 1 and 2, expanded and

softened, to be successively nelted. Then, the holl ow seal i ng nenber
17 arranged in the upper nold section 1 is pressurized by the pressurizing
mechani sm 19, to be expanded (see Figs. 5A and 5B). Then, the | ower

nmol d section 2 is upwardly noved as - 24own in Fig. 2 to close the upper and
| ower nmold sections 1 and 2, so that the nold surface of the |ower nold
section 2 is brought into contact with the expanded hol | ow

provided on the upper and lower mold sections 1 and 2,
expan@ed and softened, to be successively melted.

Then, the hollow sealing member 17 arranged in the
upper mold section 1 is pressurized by the pressurizing
mechanism 19, to be expanded (see Figs. 5A and 5B).

Then, the lower mold section 2 is upwardly moved as
shown in Fig. 2 to close the upper and lower mold sections
1 and 2, so that the mold surface of the lower mold
section 2 is brought into contact with the éxpanded hollow
sealing member 17 fox defiﬁing the internal space portion
20 between the expanded hollow sealing members 17 provided
in the upper mold section 1 and the mold surfaces of the
upper and lower mold sections 1 and 2 at least by the pots
3, the resin passages 7 and 8 and the cavities 5 and 6.

Then, the mold is evacuated by the evacuation
mechanism 23 in the aforementioned outside air cutoff
state.

Namely, the residual air in the internal space
portion 20 is forcibly suction-discharged through the
exhaust port 21 wﬁich is provided in the mold surface of
the upper mold section 1 and the vacuum path 22, to carry
out an evacuation step.

As hereinabove described, the resin tablets R which
are supplied in the pots 3 are heated by the heating means

9 and 10 provided on the mold sections 1 and 2 to be

. . et
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sealing nenber 17 for defining the internal space portion 20 between the
expanded hol | ow sealing nenbers 17 provided in the upper nold section 1
and the nold surfaces of the wupper and | ower nold sections 1 and 2 at

| east by the pots 3, the resin passages 7 and 8 and the cavities 5 and 6.

the nold is evacuated by the evacggtiLon nechanism 23 in the

af orenenti oned outside air cutoff state. Nanmely, the residual air in
the internal space

expanded and softened, while the interior and the exterior
of the resin tablets R can be ventilated at this time, so
that the air and/or moisture contained therein flows out
into the pots 3.

Further, the resin tablets R supplied in the pots 3
are heated to generate gases.

‘Therefore, it is possible to efficiently and reliably
suction-discharge all of the residual air and/or moisture
in the space portion 20, the air and/oxr moisturé flowing
out from the resin tablets R into the space portion 20 (in
the pots 3), and the gases generated by the heating of the
resin tablets R into the exterior of the space portion 20
by forcibly evacuating the interhal space portion 20 by
the evacuation mechanism 23.

Namely, it is possible‘to improve the degree of
vacuum in the space portion 20 to a prescribed level.

In each molding cycle, the upward movement of the

. lower mold section 2 and the expansion of the hollow
sealing member 17 in mold closing, or the downward
movement of the lower moid section 2 and the contraction
of the hollow sealing member 17 in mold opening are
carried out substantially at the same time.

Therefore, the time required for éxpanding or
contracting the hollow sealing member 17 is within the

time for the step of opening or closing the mold, thereby
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portion 20 is forcibly suction-discharged through the exhaust port 21
which is provided in the nold surface of the upper nold section 1 and the
vacuum path 22, to carry out an evacuation step. As herei nabove
described, the resin tablets R which are supplied in the pots 3 are heated
by the heating neans 9 and 10 provi ded Zh the nold sections 1 and 2 to be

exerting no influence on each molding cycle time as
compared with the aforementioned structure which cannot
complete movement of the outside air cutoff means within
the time for the step of opening or closing the mold.

Due to employment of the hollow sealing member 17,
further, the mold can be miniaturized with no requirement
for the aforementioned large-sized outside air cutoff
means and driving means, while the working time of the
mold is also reduced. Thus, the cost for manufacturing
the mold is economically reduced.

After the upper and lower mold sections 1 and 2 are
completely closed, a resin sealing step is carried out for
sealing the electronic parts 14 which are mounted-on the
lead frames 15 in resin-sealed compacts, as shown in Fig.
3. Namely, the resin tablets R provided in the pots 3 are
pressurized by the plungers 4 upon complete closing of the
upper and lower mold sections 1 and 2, so that the resin
materials heated and melted in the pots 3 are injected and
charged in a required number of the cavities 5 and 6 which
are provided on side positions of the pots 3 through the
resin passages 7 and 8, thereby sealing the electronic
parts 14 provided on the lead frames 15 which are
engaged/set in the cavities 5 and 6 in the resin-sealed
compacts.

Then, the upper and lower mold sections 1 and 2 are
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26 expanded and softened, while the interior and the exterior of the
resin tablets R can be ventilated at this tine, so that the air and/or
noi sture contained therein flows out into the pots 3. Further, the

resin tablets R supplied in the pots 3
- 27 -

agéin opened after a required curing time, for releasing
the resin-sealed compacts and the cured resin materials

from the upper and lower cavities 5 and 6 and the resin

passages 7 and 8 respectively.

Thus, it is possible to forcibly suction-discharge
the air, moisture and gases from the intérnal space
portion 20 by fhe evacuation mechanism 23 while preventing
the air, moisture and gases contained in the space portion
20 from being mixed or entrained into the melﬁed resin
materials, thereby reliably preventing formation of voids
and defective parts caused by presence of the air,
moisture and gaseé in the interior and the exterior of the
resin-sealed combacts.

The operation of the evacuation mechanism 23 for
forcibly suction-discharging the residual air etc. from
the internal space portion 20 to the exterior is
continuously cairied out also in férmation of the internal
space portion 20 and complete closing of the upper and
lJower mold sections 1 and 2.

The hollow sealing member 17 is repeatedly expanded
and contracted every molding cycle for sealing the
electronic parts 14 with molded resin, while the
electronic parts 14 may alternatively be continuously
sealed with molded resin in an expanded state of the

hollow sealing member 17.

“his | acement sheet
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are heated to generate gases. Therefore, it is possible to
efficiently and reliably suction-discharge all of the residual air and/or
in the space portion 20, the air and/or noisture flow ng out
fromthe resin tablets Rinto the space portion 20 (in the pots 3), and

t he gases generated by the heating of the resin tablets Rinto the
exterior of the space portion 20 by forg hly evacuating the internal space

noi st ur e

portion 20 by

t he evacuati on nechani sm Z3. Nanely, it is possible to

I nprove the degree of

‘This Sheet
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Further, expansion/contraction of the hollow sealing
member 17 and upward/downward movement of the lower mold
section 2 may be carried out independently of each other.

In the aforementioned embodiment, the following mold
closing method may alternatively be employed:

First, the lower mold section 2 is upwardly moved to
bring the mold sirface of this lower mold section 2 into
contact with the expandéd sealing member 17, thereby

forming an outside air cutoff state by the expanded

sealing member 17 and the lower mold section 2.

In this outside air cutoff state, the lower mold
section 2 is stopped at a proper position to carxy out
intermediate closing for defining a required space S
between the mold surfaces of the upper and lower mold
sections 1 and 2 (see Fig. 2).

Then, residual air etc. contained in the internal
space portion 20 which is defined in the aforementioned

intermediate closing is forcibly suction-discharged by the

evacuation mechanism 23, to set the space portion 20 at a

prescribed degree of wvacuum.
Then, the mold surfaces of the upper and lower mold

sections 1 and 2 are connected with each other to

.completely close the mold.

In the aforementioned intermediate closing, the

required space S is defined in the space portion 20,

This is the replacement sheet



vacuumin the space portion 20 to a prescribed |evel. I n each nol di ng
cycle, the upward novenent of the |ower nold section 2 and the expansion
of the hollow sealing nenber 17 in nold closing, or the dowmward novenent
of the lower nold section 2 and the contraction of the hollow sealing
menber 17 in nold opening are carried out substantially at the sane tine.
Therefore, the tine required for expandigg or contracting the hollow

seal ing nenber 17 is within the

particularly between the mold surfaces of the upper and
lower mold sections 1 and 2, whereby the residual air
and/or moisture can be relatively readily discharged from
the space portion 20 to the exterior.

When the lower mold section 2 is stopped to carry out
the intermediate closing, it is possible to bring the
space portion 20 which is defined in the intermediate
closing into a prescribed high vacuum state by a vacuum
pump (evacuation mechanism 23) of low dischargeability,
due to stopping of the lower mold section 2.

In the aforementioned mold closing step, setting of
the internal closing state may be continuously performed
from the position of the intermediate closing state to the
position of the complete closing state while reducing the
closing speed (speed for upwardly moving the lower mold
section 2) without stopping the lower mold section 2.

A second embodiment of the present invention is now
described with reference to Fig. 6.

Referring to Fig. 6, a mold for resin sealing
according to the second embodiment of the present
invention comprises upper and lower mold sections 30 and
31 which are opposed to each other.

An outside air cutoff member 32 for enclosing outer
side portions of the lower mold section 31 is engaged in

the upper mold section 30, so that inner surfaces of the
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time for the step of opening or closing the nold, thereby
exerting no influence on each nolding cycle tine as

27
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outside air cutoff member 32 and outer side surfaces of
the lower mold section 31 are engaged with each other
through clearances when the upper and lower mold sections
30 and 31 are closed.

A hollow sealing member 33a is arranged on the inner
surfaces of the outside air cutoff member 32, to be
expanded and brought int¢ ‘¢ontact with the outer side
surfaces of the lower mold 31 when the upper and lower
mold sections 30 and 31 are closed.

Another hollow sealing member 33b is also arranged on
side surfaces of the lower mold section 31, to be expanded
and brought into contact with the inner surfaces of the
outside air cutoff member 32.

Further, a pressurizing mechanism 19 is connected to
the hollow sealing members 33a and 33b respectively.

In addition, an evacuation mechanism 23'such as a
vacuum pump ié connected to the outside air cutoff member
32 and pots 3 0of the lower mold section 31.

Mold members which are identical to those of the
aforementioned embodiment are denoted by the same
reference numerals, to omit redundant description.

First, intermediate mold closing is carried out by
upwardly moving the lower mold section 31 and stopping the
same for defining a required space T between mold surfaces

of the upper and lower mold sections 30 and 31.

This is the replacement sheet

Date: 01 NOV 1995



conmpared with the aforenmentioned structure which cannot conplete novenent
of the outside air cutoff neans within the time for the step of opening or
cl osing the nold. Due to enpl oynent of the holl ow sealing nmenber 17,
further, the nold can be mniaturized with no requirenent for the
aforenentioned | arge-sized outside air cutoff means and driving neans,
while the working time of the nold is al,so reduced. Thus, the cost for
manuf acturing the nold is econom cally reduced. After the upper and
| omwer nold sections 1 and 2 are

At this time, the outside air cutoff member 32
arranged on the upper mold section 30 is positioned around
the outer side portions of the mold.

Then, the hollow sealing members 33a and 33b are
pressurized by the pressurizing mechanism 19 and expanded,
for defining an outside air cutoff space portion 34
between the expanded hollow sealing members 33a and 33b,
the outside air cutoff member 32 and the mold surfaces of
the upper and lower mold sections 30 and 31 at least by
_the pots 3, resin passages 7 and 8 and cavities 5 and 6.

Then, residual air etc. is forcibly suction-
discharged from the outside air cutoff space portion 34 by
the evacuation mechanism 23, to improve the degree of
vacuum in the outside air cutoff space portion 34.

Then, the mold surfaces of the upper and lower mold
sections 30 and 31 are connected with each other to
completely close the mold, while electronic parts 14 which
are mounfed on lead frames 15 are engaged/set in the
cavities 5 and 6.

Then, heated/melted resin tablets R are pressurized
by plungers 4, so that melted resin materials are injected
and charged in the cavities 5 and 6 through the resin
passages 7 and 8, for sealing the electronic parts 14 with

molded resin.

According to this embodiment, therefore, it is
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conpletely closed, a resin sealing step is carried out for sealing the

electronic parts 14 which are mounted on the lead frames 15 in

resi n-seal ed conpacts, as shown in Fig. 3. Nanely, the resin tablets R

provided in the pots 3 are pressurized by the plungers 4 upon conplete

closing of the upper and [ower nold sections 1 and 2, so that the resin
materials heated and nmelted in the potszg are injected and charged in a
requi red nunber of the cavities 5 and 6 which are provided on side

positions of the pots 3 through the

possible to efficiently and reliably suction-discharge all
of the residual air and/or moisture in the space portion
34, air and/or moisture flowing out from the resin tablets
R into the space portion 34 (in the pots 3) and gases
generated by the heating of the resin tablets R into the
exterior of the space portion 34 while reliably preventing
formation of voids and defective parts caused by presence
of the air, moisture and gases in the interior and the
exterior of the resin-sealed compacts, by forcibly
~evacuating the outside air cutoff space portion 34 by the

 evacuation mechanism 23.

According to this embodiment,_furthér, a clearance
between the outside air cutoff member 32 and the lower
mold section 31 is isolated from the outside air by »
expanding the hollow sealing members 33a and 33b, whereby
no precise dimensional accuracy is required for the
engagement between the outside air cutoff member 32 and
the lower mold section 31.

Namely; no strict working accuracy is required and
hence the working time is reduced, while it is possible to
reduce the manufacturing cost.

This embodiment may simply be provided with only one
of the hollow sealing members 33a and 33b.

In opening/closing of the upper and lower mold

sections 30 and 31, the outside air cutoff member 32 may
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resin passages 7 and 8, thereby sealing the electronic parts 14 provided
on the lead franmes 15 which are engaged/set in the cavities 5 and 6 in the
resin-seal ed conpacts. Then, the upper and |l ower nold sections 1 and
2 are 28

- 33 -

be upwardly/downwardly moved along the outer side surfaces
of the upper mold section 30.

The present invention is not restricted to the
aforementioned embodiments, but modification/selection may
be properly and arbitrarily employed at need within the
scope of the present invention.

In each of the aforementioned embodiments, it is
possible to employ a single pot and a plunger which is
engaged in this pot, for injecting and charging a melted
resin material in upper and lower cavities through resin
passages.

In each of the aforementioned embodiments, further,
it is possible to inject and charge the melted resin
materials in the upper and lower cavities through the
resin passages by slot-shaped pots and plungers
corresponding to the slot-shaped pots.

A third embodiment of the présent invention is now
described with reference to Fig. 7.

For example, the resin tablets R (resin materials)
are introduced into the pots 3 of the lower mold section 2
shown in Fig. 1, the upper and lower mold sections 1 and 2
are closed and the resin tablets R provided in the pots 3
are heated and melted by the heating means 9 and 10.

In this case, bottom surface portions of the resin

tablets R which are provided in the pots 3 are placed on
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again opened after a required curing tinme, for releasing the resin-sealed
conpacts and the cured resin materials fromthe upper and | ower cavities 5
and 6 and the resin passages 7 and 8 respectively. Thus, it is
possible to forcibly suction-discharge the air, noisture and gases from
the internal space portion 20 by the -ewBcuati on mechani sm 23

whi | e- preventing

upper end surfaces of the plungers 4, while slight
clearances are defined between-side surface portions
thereof and inner wall surfaces of the pots 3 and open
space portions are defined between upper surface portions
thereof and the cull portions 7 (see Fig. 1}).

In this state, therefore, conduction heat and
radiation heat are applied to the résin tablets R from the
bottom surface portions and the side surface portions
thereof respectively. Thus, the resin tablets R are
‘heated and melted from the bottom surface portions and.thé
side surface portions, while the upper surface portions
thereof are hardly sufficiently heated and melted.

After closing of the upper and lower mold sections 1
and 2, therefore, the resin tablets R are pressurized by
the plungers 4 in such a state that the resin materials
are not completely melted in the vicinity of the upper
surface portions thereof to be pressed against the cull
portions 7, while portions close to the upper surface
portions of the resin tablets R are heated and melted by
the conduction heat from the cull portions 7, and the
melted resin materials are transferred to the resin
passages 8 to be injected and charged into the upper and
lower cavities 5 and 6.

Howevef, fﬁe cull portions 7 are generally identical

in diameter to the pots 3, and the heating value is
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the air, noisture and gases contained in the space portion 20 from being
m xed or entrained into the nelted resin nmaterials, thereby reliably
preventing formation of voids and defective parts caused by presence of
the air, npisture and gases in the interior and the exterior of the

resi n-seal ed conpacts. The operation of the evacuati on nechani sm 23
for forcibly suction-discharging the_rggigual air etc. from the interna
space portion 20 to the exterior is

insufficient in this state since the diameters of the cull
portions 7 are too small. Thus, the resin materials
cannot be sufficiently heated and melted before the same
are .transferred to the resin passages 8.

To this end, this embodiment is adapted to increase
the diameters of cull portions as compared with those of
pots for increasing the lengths of passages for resin
materials which are heated and melted in the cull
portions, thereby obtaining a sufficient heating value for
.heating the resin materials and facilitating the
heating/melting action for the resin materials, in order
to sufficiently heat and melt resin tablets.

As shown in Fig. 7, diameters of pots 44'which are
arranged in a lower mold section 41 are set at L while
those of cull portions 42 provided in an upper mold
section 40 are set to be at least 2L. Referring to Fig.
7, the aforementioned cull portions 7 are illustrated with
dotted 1lines.

Thus, resin tablets R are heated in the pots 44 and
pressurized by plungers 45 so that portions close to upper
surface portions of the resin tablets R are pressed
against the cull portions 42, whereby it is possible to
facilitate ﬁeating and melting of the resin tablets R by a
sufficient heating value of the cull portions 42 and

transferring the same into resin passages 43.
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continuously carried out also in formation of the internal space portion
20 and conplete closing of the upper and |ower nold sections 1 and 2.

The hol | ow sealing nenber 17 is repeatedly expanded and contracted every
nol ding cycle for sealing the electronic parts 14 with nolded resin, while
the electronic parts 14 may alternatively be continuously sealed with

nol ded resin in an expanded state of thgashollom/seallng menber 17.

Thus, it is possible to engage/set electronic parts
14 which are mounted on lead frames 15 in uppér and lower
cavities 5 and 6, while sealing the electronic parts 14
with molded resin materials, which are facilitated in
heating/melting ifi the aforementioned manner.

Heating/melting of the resin tablets R can be further
facilitated by the sufficient heating value of the cull
portions 42, whereby it is possible to efficiently and
reliably remove air, moisture and gases caused by the
‘resin tablets R from the melted resin materials by
suction-discharging residual air etc. from the
aforementioned inte;nal space portion 20 and bringing the
same into a prescribed degree of vacuum.

Thus, it is possible to efficiently and reliably
prevent formation of voids and defective parts which are
caused by air, moisture and gases contained in the melted
resin materials, in the interior and the exterior of
resin-sealed compacts which are sealed with molded resin.

Although the present invention has beeﬁ described and
illustrated in detail, it is clearly understood that the
same is by way of illustration and example only and is not
to be taken by way of limitation, the spirit and scope of
the present invention-being limited only by the terms of

'the appended claims.
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29 Further, expansion/contraction of the hollow sealing nenber
17 and upwar d/ downwar d novenent of the |lower nold section 2 may be carried

out i ndﬂ!ﬁi[fmn“m' msl m!ﬁh ot her .

- 37 -

WHAT IS CLAIMED IS:

1. A method of sealing electronic parts with molded
resin, comprising:

a hollow sealing member arranging step of arranging a
hollow sealing member (17) on at least one mold surface of
a mofd consisting of a fixed mold section (1) and a
movable mold section (2);

a resin tablet sﬁpplying step of supplying resin
‘tablets (R) in a plurality of pots (3) being afranged in
said mold respectively;

a lead frame supplying step of supplying and setting
electronic parts (14) being mounted on lead frames (15) in
prescribed positions of cavities (5) being arranged in
said mold respectively;

a resin tablet heating step of heating said resin
tablets (R) being supplied in said pots (3) of said mold;

a hollow sealing member expanding step of expanding
said hollow sealing member (17) by pressurizing means;

an outside air cutoff step of bringing expanded said
hollow sealing member (17) into contact with said mold
surface of said mold section being opposed to said hollow
sealing member (17) and isolating an internal space

' portion, including at least said pots (3), respective

resin passages (8) and respective cavities (5, 6), being
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In the—a%efeﬁentioned enbodinent the followng nold closing nethod may
alternatively be e First, the lower nold section 2 is

upmardl ‘umﬂl ﬂ the mol d surface of this |ower mold section 2 into
contact d sealing nenber 17, thereby form ng an outside
air cutoff state by t he expanded sealing nmenber 17 and the | ower nold
section 2. In this outside air._cggoltf state, the lower nold section

2 is stopped at a proper position to carry out

defined pbetween said expanded hollow sealing member (17)
and said mold surfaces of said-mold from the exterior;

an internal space portion evacuating step of forcibly
suction-discharging residual air and/or moisture in said
intgrnal space portion, air and/or moisture flowing out
from said resin tablets (R), being heated/expanded in said
resin tablet heating step, into said internal space
portion, and gases being generated by said heating to the
exterior of said internal space portion in said outside
air cutoff step, thereby improving the degree of vacuum in
said internal space portion;
| a ﬁold closing step of closing sgid fixed mold
section (1) and said movable mold section (2) in a state
engaging said electrohic parts (14) being mounted on said
lead frames (iS) in prescribed positions of said cavities
(S5, 6) of said mold; and

a resin sealing step of pressurizing said resin
tablets (R) being supplied in said pots (3) of said mold
for injecting melted fesin materials being heated/melted
in said pots (3) into a prescribed number of said cavities
(5, 6) being arranged on side positions of said pots (3)
respectively through said resin passages (8), thereby
sealing said electronic parts (14) mounted on said lead
frames (15) being engaged in said cavities (5, 6) with

molded resin.
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intermediate ate closing for defining a required space S between the nold
surfaces of tﬁ“‘upﬁe+~and lower nmold sections 1 and 2 (see Fig. 2).

Then, res etc. contained in the internal space portion 20 which
S define Iﬂ@g! ﬁ tioned internediate closing is forcibly
c

suction-dis evacuation nmechani sm 23, to set the space
portion 20 at a prescrlbed degree of v um Then, the nold surfaces
of the upper and lower nold sections 17and 2 are connected with each ot her

to

2. ,The method of sealing electronic parts with
molded resin in accordance with claim 1, wherein

said hollow sealing member arranging step is carried
out by engaging said hollow sealing member (17) in a
groove béing formed in at least one said mold surface of
said mold, |

said hollow sealing member expanding step being
carried out by expanding said hollow sealing member (17)

to convexly project from said groove.

3. The method of sealing electronic parts with

molded resin in accordance with claim 1, wherein
said mold closing step includes an intermediate mold

closing step of closing said fixed mold section (1) and
said movable mold section (2) in a state maintaining a
prescribed space between said mold surfaces in advance of
bringing said mold surfaces of said fixed mold section (1)
and éaid movable mold section (2) into contact with each
other for completely closing said mold in an outside air
cutoff state being attained through said outside air

cutoff step.

4. The method of sealing electronic parts with
molded resin in accordance with claim 3, wherein

said intermediate mold closing step is carried out in
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conpl et ely—el-ese--the-nold. In the aforenentioned internedi ate
closing, the required space Sis defined in the space portion 20,

0 IIIIIIIIIIIIHIIIII i |II|
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a state stopping said movable mold section (2).

5. The method of sealing electronic parts with
molded resin in accordance with claim 3, wherein

said intermediate mold closing step is continuously
carried out without stopping said movable mold section (2)
while reducing the speed for moving said movable mold
section from a state of maintaining a prescribed space
5etwegn said mold surfaces of said fixed and movable mold
~sections to a complete mold closing state of bringing said

mold surfaces into contact with each other. .

6. The method of sealing electronic parts with
molded resin in accordance with claim 1, including a
contractive tubular member being embedded in at least one
of said mold surfaces of said fixed and movable mold
sections for enclosing said internal space portion as said

hollow sealing member (17).

7. The method of sealing electronic parts with
molded resin in accordance with claim 6, wherein

said hollow sealing member (17) is expanded by 'said
pressurizing means to project along its overall length
from said mold surface being provided with said hollow

sealing member (17) in said hollow sealing member
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particularly between the nold surfaces of the upper and |ower nold
sections 1 and 2, whereby'the residual air and/or noisture can be

relativ | ' arged from the space portion 20 to the exterior.
When thﬂmmmnnmumslﬂml on 2 is stopped to carry out the internediate
closing, *it¢is pdssifbl & to bring the space portion 20 which is defined in
the internmediate closing into a prescgriped high vacuum state by a vacuum

expanding step.

8. The method of sealing electronic parts with
molded resin in accordance with claim 6, wherein
said hollow sealing member (17) consists of a heat-

resistant elastic material.

9. A method of sealing electronic parts with molded
resin, comprising:

a hollow sealing member arranging step of arranging a
hollow sealing member (33a, 33b) in at least either an
inner side surface of an outside air cutoff member (32) or
an outer peripheral surface 6f a mold including a fixed
mold section (30) and a movable mold section (31) having
mold surfaces being opposed to each other, either said
fixed mold section (30) or said movable mold section (31)
being engaged with said outside air cutoff member (32)
covering an outer peripheral surface of the other said
mold section- through é.clearance, said inner side surface
and said outer peripheral surface'being opposed to each
other;

a resin tablet supplying step of supplying resin
tablets (R) in a plurality of pots (3) being arranged in
said mold respectively;

a lead frame supplying step of supplying and setting

This Sheet Has Been ’i This is the replacement sheet
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punp (evacuation nechani sm 23) of |ow dischargeability, due to stopping of

t he |Omer‘ﬂD*ﬂ‘fﬁKﬁ44Mﬁ4;m__\. In the aforenentioned nold cl osing step,
setting o internal closing state may be continuously performed from
t he p05|t| iﬁ u"tm di ate closing state to the position of the
conpl ete c e reducing-tla@ -closing speed (speed for

upwar dl y nDV|ng th over *nol d  section 2) w thout stopping the |ower nold

section 2. A second enbodi nent of the present invention is now
described with reference to Fig. 6.

electronic parts (14) being mounted on lead frames (15) in
prescribed positions of cavities (5, 6) being arranged in
said mold respectively;

a resin tablet heating step of heating said resin
tablets (R) being supplied in said pots (3) of said mold
respectively; .

a hollow sealing member expanding step of expanding
said hollow sealing member (33a, 33b) by pressurizing
means;

an outside air cutoff steb of bringing expanded said
hollow sealing member (33a, 33b) into contact with said
outer peripheral surface of said mold or said inner side
surface of said outside air cutoff member (32) being
opposed thereto for isolating an internal space portioh,
including at least said pots (3), respective resin
passages (8) and said cavities (5, 6), being defined
between said expanded hollow sealing member (33a, 33b) and
said mold surfaces of said mold from the exterior;

an internal space portion evacuating step of forcibly
suction-discharging residual air and/or moisture in said
internal space portion, air and/or moisture flowing out
‘from said resin tablets (R), being heated/expanded in said
resin tablet heating step, into said internal space
portion, and gases being generated by said heating to the

exterior of said internal space portion in said outside
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Referring to Fig. _6_a nold for resin sealing according to the second
enbodi nent of the present invention conprises upper and | ower nold

sections SOJmmI"ﬂ“mmlIumE opposed to each ot her. An outside air
cutof f menb g outer side portions of the |ower nold
section 31 is" effgaged"i n®* the upper nold section 30, so that inner surfaces
of the

. - 43 -

air cutoff step, thereby improving the degree of vacuum in
said internal space portion; |

a mold closing step of closing said fixed mold
section (30) and said movable mold section (31) in a state
engaging said electronic parts (14) being mounted on said
lead frames (15) in prescribed positions of said cavities
(5, 6) of said mold; and

a resin sealing step of pressurizing said resin
tablets (R) being supplied in said pots (3) of said mold
for injecting melted resin materials being heated/melted
in said pots (3) into a prescribed number of said cavities
(S, é) being arranged on side positions of said pots (3)
respectively through said resin passages (8), thereby
sealing said electronic parts (14) being enQaQed in said

cavities (5, 6) with molded resin.

10. The method of sealing electronic parts with
molded resin in accordance with claim 9, wherein

said hollow ﬁealing member arranging step is carried
out by engaging said hollow sealing member (33a, 33b) in a
groove being formed in at least either said inner side
surface of said outside air cutoff member (32) or said
outer peripheral surface of said mold,

said hollow sealing member expanding step being

carried out by expanding said hollow sealing member (33a,

TTTTT————
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31 outside air cutoff nenber 32 and outer side surfaces of the |ower
nol d seetion 31 are engaged with each other through cl earances when the

upper and | ower " nol d Sections 30 and 31 are cl osed.

Y

- 44 -

33b) to convexly project from said groove.

11. The method of sealing electronic parxts with
molded resin in accordance with claim 9, wherein

said mold closing step includes an intermediate mold
closing step of closing said fixed mold section (30) and
‘§did movable mold section (31) in a state maintaining a
prescribed space between said mold surfaces in advance of
bringing said mold surfaces of said fixed mold section
(30) and said movable mold section (31) into contact with
each other for completely closing said mold in an outside
air cutoff state being attained through said outside air

cutoff step.

12. The method of sealing electronic parts with
molded resin in accordance with claim 11, wherein
said intermediate mold closing step is carried out in

a state stopping said movable mold section (31).

13. The method of sealing electronic parts with
molded resin in accordance with claim 11, wherein

said intermediate mold closing step is continuously
carried out without stopping said movable mold section
(31) while reducing the speed for moving said movable mold

section from a state of maintaining a prescribed space
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A hol | ow seal i ng_menber 33a Is arranged on the inner surfaces of the
outside air cutoff meénber to be expanded and brought into contact with

t he outerlﬂ"ﬂ' the | ower nmold 31 when the upper and | ower
mol d secti Hﬂm m@ é cl osed. Anot her hol | ow seal i ng menber 33b
i s al so arrandedtons urfaces of the | ower nold section 31, to be
expanded and brought into contact with,the inner surfaces of the outside
air cutoff nenber 32. Further, a pressurizing nechanism19 is

connected to

between paid mold surfaces of said fixed and movable mold
sections to a complete mold closing state of bringing said

mold surfaces into contact with each other.

14. The method of sealing electronic parts with
molded resin in accordance with claim 9, wherein

said hollow sealing member arranging step includes a
step of embedding a contractive tubular member in at least
either said inner side surface of said outside air cutoff

~member (32) or said outer peripheral surface of said mold.

15. The method of sealing electronic parts with
molded resin in accordance with claim 14, wherein
said hollow sealing member (33a, 33b) is expanded to

convexly project from said embedded surface.

16. The method of sealing electronic parts with
molded resin in accordance with claim 9, wherein

a member consisting of a heat-resistant elastic
material is employed as said hollow sealing member (33a,

33b).

17. A mold for sealing electronic parts with molded
resin, comprising a fixed mold section (1) and a movable

mold section (2) being opposed to each other,

is Sheet Has Been Reﬂlaced This is the replacement sheet
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the hollw sealing nmenbers 33a and 33b respectively. ‘I'n addition, an
evacuaticmnmm" ' ch as a vacuum punp is connected to the outside
air cutoff ' mm mrpots 3 of the lower nold section 31. Mol d
menbers wHicli ate *denti*cal to those of the aforenentioned enbodi nent are
denoted by the sanme reference nunerals, to omt redundant description.

First, internediate nold closing is ga&gigd out by upwardly noving the
| ower nold section 31 and stopping the

at }east either said fixed mold section (1) or said
movable mold section (2) being.provided with pots (3) for
supplying regin materials, resin passages (8) and cavities
(5., 6) for molding resin,

for setting electronic parts (14) being mounted on
lead frames (15) in prescribed positions of said cavities
(5, 6), closing said fixed mold section (1) and said
movable mold section (2), and injecting said resin
materials being heated/melted in said pots (3) into said
.cavities (5, 6) through said resin passages (8)
respectively, thereby sealing. said electronic parts (14)
with molded resin, .

said mold further comprising:

a hollow sealing member (17) being arranged in at
least one of mold surfaces of said fixed mold section (1)
and said movable mold section (2); .

pressurizing means (19) for expanding said hollow
sealing member (17) by pressurizing its interior; and

evacuation means (23) for forcibly suction-
discharging air, moisture and gases from an internal space
portion, including said pots (3), said resin passages (8)
and said cavities (5, 6), being defined by bringing said
hollow sealing member (17) being expanded by said
pressurizing means (19) into contact with one said mold

surface being opposed to that provided with said hollow

This Sheet Has Been Replaced : p‘aeg'mc?nt ihéet
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sane for defining a required $pace T between nold surfaces of the upper
3

s o IR >

- 47 -

sealing.member (17) in closing of said fixed mold section
(1) and said movabie mold section (2) to the exterior of

said internal space portion while isolating said internal
space portion from the exterior, thereby improving the

degree of vacuum in said internal space portion.

18. The mold for sealing electronic parts with
molded resin in accordance with claim 17, wherein

said hollow sealing member (17) includes a
contractive tubular member being embedded in at least one
'of said mold surfaces of said fixed mold section (1) and
said movable mold section (2) to enclose said internal

space portion.

19. The mold for sealing eléctronic parts with
molded resin in accordance with claim 18, wherein

said hollow sealing member (17) is so formed as to
partially project along its overall length from said mold
surface being provided with said hollow sealing member
(17) in a state being pressurized by said pressurizing

means (19).

20. The mold for sealing electronic parts with
molded resin in accordance with claim 17, wherein

said hollow sealing member (17) consists of a heat-
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i

This is the replacement sheet

07 NOV 19%

 Date:



At this time,—the-eoutside air cutoff nmenber 32 arranged on the upper nold
section 30ﬂbr ositioned around the outer side portions of the nold.

Then, the_’ imﬂm nbers 33a and 33b are pressurized by the
pressuri zi A ﬂ#"ﬁnd expanded, for defining an outside air cutoff
space portion 34  b%tweert the expanded hol | ow seal i ng menbers 33a and 33b,
the outside air cutoff nenmber 32 and thggmold surfaces of the upper and

| ower nold sections 30 and 31 at |east by the pots 3, resin passages 7 and

8 and cavities 5 and 6.

resistant elastic material.

21. The mold for sealing electronic parts with
molded resin in accordance with claim 17, wherein

the diameter of each cull portion (7), provided in
each said resin passage (8), being opposed to each said

pot (3) is at least twice that of each said pot (3).

22. A mold fér sealing electronic parts with molded
resin comprising a fixed mold section (30) and a movable
mold section (31) being opposed to each other,

at least either said fixed mold section (30) or said
movable mold section (31) being provided with pots (3).for
supplying resin materials, resin passages (8) and cavities
(5, 6) for molding resin,

either said fixed mold section (30) or said movable
mold section (31) being provided with an outside air
cutoff member (32) being so engaged as to cover an outer
peripheral surface of the other said mold section through
a clearance,

for setting electronic parts (14) being mounted on
lead frames (15) in prescribed positions of said cavities
(S5, 6), closing said fixed mold section (30) and said
movable mold section (31), and injecting said resin

materials being heated/melted in said pots (3) into said
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Then, residual air etc. is forcibly suction- discharged fromthe outside

air cutoff space portion 34 by the evacuation nechanism 23, to inprove the

degree in the outside air cutoff space portion 34. Then
t he m,MI”MI’Eﬂ%WUMe upper and lower nold sections 30 and 31 are
connect &d e (u er to conpletely close the nold, while electronic
parts 14 which are nounted on |l ead frages.15 are engaged/set in the

cavities 5 and 6.

cavities 75, 6) through said resin passages (8), thereby
sealing said electronic parts (14) with molded resin,

said mold further comprising:

a hollow sealing.member (33a, 33b) being arranged in
at least either an inner side surface of said outside air
cutoff member (32) or an outer éeripheral surface of said
fixed mold section (30) or said movable mold section (31)
being covered with said outside air cutoff member (32);.

pressurizing means (19) for expanding said hollow
sealing member (33a, 33b) by pressurizing its interior;
and |

evacuation means (23) for forcibly suction-

discharging air, moisture and gases from an internal space
portion, including said pots (3), said resin passages (8)-
and said cavities (5, 6), being defined in closing of said
fixed mold section (30) and said movable mold section (31)
to the exterior of said internal space portion while
isolating said internal space portion from the exterior,
thereby improving the degree of vacuum in said internal

space portion.

23. The mold for sealing electronic parts with
molded resin in accordance with claim 22, wherein
said hollow sealing member (33a, 33b) includes a

contractive tubular member being embedded in at least

This Sheet
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Then, heateéed/nmetted—+esin tablets R are pressurized by plungers 4, so that

nelted res als are injected and charged in the cavities 5 and 6
t hr ough t?ﬂmﬂg r’mﬁ ﬂ 7 and 8, for sealing the electronic parts 14
W th ccordlng to this enbodiment, therefore, it is

- 50 -

either said inner side surface of said outside air cutoff
member (32) or an outer peripheral surface of said fixed
mold section (30) or said movable mold section (31) being

opposed thereto for enclosing said internal space portion.

24. The mold for sealing electronic parts with
molded resin in accordance with claim 23, wh@&fein

said hollow sealing member (33a, 33b) is so formed as
to partially project along its overall length from said
surface having said hollow sealing member (33a, 33b) being
émbedded therein in a state being pressurized by said '

pressurizing means (19).

25. The mold for sealing electronic parts with
molded resin in accordance with claim 22, wherein
said hollow sealing member (33a, 33b) consists of a

heat-resistant elastic material.

26. The mold for sealing electronic parts with
molded resin in accordance with claim 22, wherein

the diameter of each cull portion (7), provided in
each said resin passage (8), being opposed to each said

pot (3) is at least twice that of each said pot (3).
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33 pggngle to eff|C|entIy and reliably suction-discharge all of

t he.residual air and/or noisture in the space portion 34, air and/or

moi sture flowing out fromthe resin tablets R into the space portion 34
(in the pots 3) and gases generated by the heating of the resin tablets R

into the exterior of the space portion 34 while reliably preventing
- 51 -

METHOD OF SEALING ELECTRONIC PARTS WITH MOLDED
RESIN AND MOLD EMPLOYED. THEREFOR

ABSTRACT OF THE DISCLOSURE

In a method of sealing electronic parts with molded
resin, a hollow sealing member (17) is arranged on a mold
surface of an upper mold section (1) of a mold comprising
the upper mold section (1) and a lower mold section (2),
so that the hollow sealing member (17) is pressurized and
-8xpanded to convexly project from the mold surface of the
upper mold section (1). In this state, the lower mold
section (2) is upwardly moved to be brought into contact
with the expanded hollow sealing member (17). Further, an
internal space portion (20), including pots (3), cull
portions (7), resin passages (8) and cavities (5, 6),
which is enclosed with the expanded hollow sealing member
(17) is set in a state isolated from the exterior when the
upper mold section (1) and the lower mold section (2) are
closed, so that the internal space portion (20) is
forcibly evacuated in this state. Thus, air, moisture and
gases are efficiently and reliably suction-discharged from
the internal space portion (20), whereby the internal
space portion (20) is set at a prescribed degree of
vacuum. Consequently, it is possible to avoid
contamination of air, moisture and ﬁhe like in.melted
resin materials, as well as to prevent formation of voids

in resin-sealed compacts.

FIGURE 2 & 6.
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formati on of voids and defective parts caused by presence of the air,

noi sture and gases in the interior and the exterior of the resin-sealed
conpacts, by forcibly evacuating the outside air cutoff space portion 34
by the evacuation nmechani sm 23. According to this enbodi nent,
further, a clearance between the outside air cutoff menber 32 and the

| omer nold section 31 is isolated from-the-outside air by expanding the
hol | ow seal i ng menbers 33a and 33b, whereby

Ll
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no preci se dinensional accuracy is required for the engagenent between the
outside air cutoff nmenber 32 and the |ower nold section 31. Narel vy,
no strict working accuracy is required and hence the working tine is
reduced, while it is possible to reduce the manufacturing cost. Thi s
enbodi mrent may sinply be provided with only one of the-hollow sealing
menbers 33a and 33b. I n openi ng/cl,osing of the upper and | ower nold
sections 30 and 31, the outside air cut & f nember 32 may

FIG. 2
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34 be upwardl y/ downwardly noved al ong the outer side surfaces of the
upper nold section 30.

FIG. 3
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The present invention is not restricted to the aforenmentioned enbodi nents,
but nodification/selection may be properly and arbitrarily enpl oyed at
need within the scope of the present invention. In each of the

af orenenti oned-enbodi nents, it is possible to enploy a single pot and a

pl unger which is engaged in this pot, for injecting and charging a nelted
resin material in upper and | ower cavigigs_through resin passages.

FIG: 4
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In each of the aforenentioned enbodi nents, further, it is possible to
I nject and charge the nelted resin materials in the upper and | ower
cavities through the resin passages by slot-shaped pots and plungers
corresponding to the sl ot-shaped pots. A third enbodi ment of the
present invention is now described with reference to Fig. 7.° For
exanple, the resin tablets R (resin materials) are introduced into the
pots 3 of the |ower nold section 2 showd n Fig. 1, the upper and | ower
nol d sections 1 and 2 e
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are closed and the resin tablets R provided in the pots 3 are heated and

nelted by the heating neans 9 and 10. In this case, bottom surface
portions of the resin tablets R which are provided in the pots 3 are
pl aced on 35

- 6 -
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upper end surfaces of the plungers 4, while slight clearances are defined
bet ween side surface portions thereof and inner wall surfaces of the pots
3 and open space portions are defined between upper surface portions

thereof and the cull portions 7 (see Fig. 1). In this state,
t herefore, conduction heat and radiation heat are applied to the re5|n
tablets R fromthe -7 -

FIG. 7
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bottom surface portions and the side surfaceg—pe .
respectively. Thus, the resin tablets R are egte 1 ME%@’S%%ET§(”n§(
bottom surface portions and the side surfad TW%W%“ Rﬁﬁp% @b
surface portions thereof are hardly suffici ?9“ﬁ@&tedpﬁﬁﬂ ?&B """
After closing of the upper and |ower nmgld sdckl Brawing(shppeged - th'e'rb??ﬁr"
resin tablets R are pressurized by thée pl urg@rébstfﬂch suptged st‘&tﬁaﬁ"ﬁa-t t
resin materials are not conpletely nelted ijn the vicinity of tr cﬁfper

surface portions thereof to be pressed agai nstpAtEe OIRECEIPT..S /... / ........

4
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TITLE OF THE INVENTION
Method of Sealing Electronic Parts with Molded Resin
and Mold Employed Therefor
BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to improvemgnts in a

method of sealing electronic parts such as ICs,-LSIs,

diodes or capacitors which are mounted on lead frames with

thermosetting resin materials and a mold employed
therefor, and more particularly, it relates to |
improvements for preventing formation of wvoids etc. in ihe
interior and the exterior of res;n—sealed compacts (mold
packages) of such electronlc parts.

Description of the Background Art

In general, electronic parts are sealed with molded
resin by transfer molding, which is carried. out through a
mold for resin sealing in the following manner, for
example:

A fixed upper mold section and a movable lower mold
section which are provided on a mold for resin sealing are
previously heated by heating means to a resin molding
' temperature, while the upper and lower mold sections are
opened.

Then, lead frames which are prqvidéd with electronic

parts are set in prescribed positions of a mold surface of
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portions 7, while portions close to the upper surface portions of the
resin tablets R are heated and nelted by the conduction heat fromthe cul
portions 7, and the nelted resin materials are transferred to the resin
passages 8 to be injected and charged into the upper and |ower cavities 5
and 6. However, the cull portions 7 are generally identical in
dianeter to the pots 3, and the heatin% val ue is

the lower mold section, while resin materials (resin
tablets) are supplied into pots of the lower mold section.

Then, the lower mold section is upwardly moved so
that the upper and lower mold sections are clésed.- At
this time, the electronic parts and the lead frames
provided around the same are engaged/set in upper and
lower cavities which are oppositely provided in- the mold
suifaces of the upper and lower mold sections, while the
resin tablets introducéd into the pots are heated and
successively melted. |

Then, the resin tablets provided in the pots are
pressurized by plungers so that the melted resin materials

- are injected into and charged in the ﬁpper and lower
cavities through resin passages, so that the electronic
parts and the lead frames provided around the same which
are set in the cavities are sealed in resin compacts which
are molded in correspondence to the shapes of the
cavities.

After a lapse of a time which is necessary for curing
the melted resin materials, therefore, the upper and lower
mold sections may be opened to release the resin-sealed
compacts as well as the lead frames and the cured resin
materials from the upper and lower cavities and the resin
passages respectively, through a mold rélease mechanism.

When the upper and lower mold sections are closed,
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36 insufficient in this state since the diameters of the cul
portions 7 are too small. Thus, the resin materials cannot be sufficiently
heated and nelted before the sane

air containing moisture (water) remains in a space portion
which ;s defined between the mold surfaces, i.e., an
internal space portion of the mold which is defined by the
pots, the resin passages and the upper and lower cavities,
and this residual air is disadvantageously mixed into the
melted resin materials to form voids etc. in the interior
and the exterior of the resin-sealed compacts.

Therefore, the cavities are made to communicate with
the exterior of the mold thraugh proper air vents to
transfer the melted resin materials from the pois through
the resin passages for injecting and charging the same in
the upper and lower cavities, thereby naturally
discharging the residual air etc. to the exterior through
the air vents due to the injecting/charging action.

As hereinabove described, it is possible to naturally
discharge the air remaining in the pots, the resin
passageg and the upper and lower cavities. 1In practice,
however, it is impossible to effectively prevent the
resin-sealed compacts from formation of internal voids and
defective parts on outer surfaces thereof. Thus, it is
impossible to reliably overcome disadvantages such as
deterioration of moisture resistance.and appearances of
the products.

When internal voids are formed in the resin-sealed

compacts, the lead frames are deteriorated in adhesion
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are transferred to the resin passages 8. To this end, this enbodi nent
Is adapted to increase the dianeters of cull portions as conpared with
those of pots for increasing the | engths of passages for-resin naterials
which are heated and nelted in the cull portions, thereby obtaining a
sufficient heating value for heating the resin materials and facilitating
the heating/nelting action for the restn materials, in order to
sufficiently heat and nelt resin tablets. As shown in Fig. 7,

di aneters of pots 44 which are

with the resin materials, while water easily infiltrates
into the compacts through clearances between the resin
materials and the lead frames to deteriorate moisture
resistance of the product, for example.

In a step of bending outer leads projecting from the
resin-sealed compacts, further, the resin-sealed compacts
may be cracked by bending force which is appliéd to base
portions of the outer leads or these portions may be
chipped, and hence it is impossible to attain high quality
and high reliability which are strongly required for such
products.

The internal voids etc. which are formed in the
resin-sealed compacts are mainly caused by air and/or
moisture contained in the resin tablets.

The aforementioned resin tablets, which are prepared
by simply compacting resin powder into prescribed shapes,
generally contain a large quantity of air containing
atmospheric moisture. Further, such a large gquantity of
air contained in the resin tablets is present in the state
of a number of bubbles which are independent of each
other, such that the independent bubbles cannot
communicaté with each other and with surfaces of the resin
tablets.

When the resin tablets are heated to a resin molding

temperature of at least 175°C, for example, the air and/or
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arranged in a lower nold section 41 are set at L while those of cul
portions 42 provided in an upper nold section 40 are set to be at | east
2L. Referring to Fig. 7, the aforenentioned cull portions 7 are
illustrated with dotted |ines. Thus, resin tablets R are heated in
the pots 44 and pressurized by plungers 45 so that portions close to upper
surface portions of the resin tablets FPare pressed against the cul
portions 42, whereby it is possible to

moisture contained in the resin tablets is transformed
into steam, which in turn is mixed into the melted resin
materiéls with the aforementioned residual air in the
internal space portion and injected and charged in the
cavities in this state. .

Therefore, voids are formed in the interior and the
exterior of the resin—seaied compacts due to tﬁe air
and/or moisture contained in the resin tablets.

In addition, gases such as volatile gases generated
by heating of the resin tablets also serve as factors
forming voids in the interior and the exterior of the
resin-sealed compacts.

In order to prevent such formation of wvoids in the
interior and the exterior of the resin-sealed compacts, it
may be possible to employ the following countermeasures:

There has been proposed a method of arranging sealing
members such as O-rings on mold surfaces of upper and
lower mold sections and closing the mold sections by’
connecting the mold surfaces with each other, thereby
evacuating the mold through air wvents. |

In this method, however, a sufficient degree of
vacuum cannot be attained since the aforementioned
residual air etc. is suction-discharged from the internal
space portion through small air wvents. Further, this

method has hardly been put into practice since a
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facilitate heating and nelting of the resin tablets R by a sufficient
heating value of the cull portions 42 and transferring the sanme into resin
passages 43. 37

considerably long time is required for attaining a
sufficient degree of vacuum and hence respective molding
cycle ﬁimes are too much increased.

Another countermeasure is'carried out through a
method of arranging bellows-type or cylindrical outside
air cutoff means around outer side portions of the mold,
for isolating the internal space portion of the mold,
defined between the mold surfaces, from the exterior
against the outside air and evacuating the mold when the
same is closed.

However, such outside air cutoff_means tends to be
increased in size since the same is arranged in the
exterior of the mold, while the large-sized outside air
cutoff means must be moved by driving means every molding
cycle for opening or closing the mold and a2 considerably
long time is required for such movement. Thus, the large-
sized outside air cutoff means cannot be completely moved
within the time for a step of opening or closing the mold,
and hence a significant influence is exerted on each
molding cycle time under the present circumstances.

Particularly when the mold is opened,  times for
moving the large~sized outside air cutoff means are
specifically required for transferring the lead frames to
prescribed positions of the mold surfaces and introducing

the resin tablets into the respective pots, and for
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Thus, it is possible to engage/set electronic parts 14 which are nounted
on lead franes 15 in upper and |ower cavities 5 and 6, while sealing the
el ectronic parts 14 wth nolded resin materials, which are facilitated in
heating/nmelting in the aforenenti oned manner. Heating/ melting of - the
resin tablets R can be further facilitated by the sufficient heating val ue
of the cull portions 42, whereby it i d possible to efficiently and
reliably renove air, noisture and gases caused by the

cleaning the mold surfaces. Such movement of the outside
air cutoff means cannot be performed within the time for
the step of opening the mold, and hence each molding cycle
time is generally increased, to increase the overall resin
molding time.

In the aforementioned mold, further, the ou;side air
cutoff means is provided around the outer side portions of
the mold with provision of the driving means for moving
the same, and hence it is necessary to prevent formation
of a clearance between the mold and the outside-air cutoff
means thereby isolating the internal space portion from
the exterior against the outside air. Therefore,
considerable working accuracy is required for the mold,
and the working time thereof is increased.

Thus, .the mold is disadvantageously increased in size
and the cost for manufacturing the same is-increased.
SUMMARY OF THE INVENTION

An object of the present invention is to efficiently
and reliably discharge air and/or moisture remaining in an
internal space portion of a mold,.air and/or moisture
contained in resin tablets, and gases generated upon
heating of the resin tablets, serving as significant
causes for formation of voids in the interior and the
exﬁerior of resin-sealed compacts, to the exterior of the

internal space portion, thereby preventing the air,
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resin tablets Rfromthe nelted resin materials by suction-discharging
residual air etc. fromthe aforenentioned internal space portion 20 and
bringing the sane into a prescribed degree of vacuum Thus, it is
possible to efficiently and reliably prevent formation of voids and
defective parts which are caused by air, noisture and gases contained in
the melted resin materials, in the inte or and the exterior of

resi n-seal ed conpacts which are sealed with nolded resin

moisture and gases from being mixed or entrained into
melted resin materials for preventing formation of voids
and defective parts in the interior and the exterior of
the resin-sealed campacts.

Another object of the present invention is to solve
the aforementioned problems which are related to the
outside air cutoff means etc. for reducing molding cycle
times, thereby reducing the overall resin molding time.

Still another cbject of the present invention is to
minjaturize the aforementioned mold ﬁhrongh a2 structure
not utiifzing the aforementicned cutside air cutoff means,
as well as to reduce the manufacturing cost for the mold.

A further object of the present inwentidn is to
provide a'method of and a2 mold ‘for sealing electronic
parts with.molded resin, which can prevent formation of
voids and defective parts in the interior and the exterior
of resin-sealed compacts for molding products having high
quality and high reliability with formation of neither
voids nor defective parts in the intérior-and the exterior
of the resin-sealed compacts.

In order to attain tpe aforementioned objects, a
method of sealing electronic parts with molded resin
according to an aspect of the present invention comprises;

a hollow sealing member arranging'step of arranging a

hollow sealing member on a mold surface of at least one
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Al t hough the present invention has been described and illustrated in

detail,

it is clearly understood that the sanme is by way of illustration

and exanple only and is not to be taken by way of limtation, the spirit
and scope of the present invention being limted only by the terns of

appended cl ai .

S

mold surface of a mold for resin sealing consistiné of a
fixed mold section and 2 movable mold section,

a resin tablet supplying step of supplying resin
tablets in a plurality of pots which are arranged in the
mold respectively,

2 lead frame supplying step of supplying and setting
electronic parts which are mounted on lead fraﬁgs in
prescribed positions of cavities which are arranged in the
mold,

a resin tablet heating step of heating the resin
«tablets which are supplied in the pots of the mold,

a hollow sealing member expanding step of expanding
the hollow sealing member by pressurizing means,

an outside air cutoff step of bringing the expanded
hollow sealing member into contact with the mold surface
of the mold section which is opposed to the hollow sealing
member for isolating an internal space portion which is
defined between the expanded hollow sealing member and the
mold surfaces of the mold by at least the pots, respective
resin passages and the cavities from the exteiior,

an internal space portion evacuating step of forcibly
suction-discharging residual air and/or moisture in the
internal space portion, air and/or moisture flowing out

from the interior of the resin tablets,; which are

heated/expanded in the resin tablet heating step, into the .-

t he
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VWHAT IS CLAI MED | S: 1. A nethod of sealing electronic parts with
nol ded resin, conprising: a holl ow seal i ng nenber arrangi ng step of
arranging a hollow sealing nenber (17) on at |east one nmold surface of

10

internal space portion, and gases generated by the heating
to the_exterior of the interﬁal space portion, thereby
improving the degree of vacuum in the internal space
portion,

a2 mold closing step of closing the fixed and movable
mold sections in a state of engaging the electronic parts
which are mounted on the lead frames in the prescribed
positions of the cavities, and

a resin sealing step of pressurizing the resin
tablets which are supplied in the pots'of the mold.for
injecting melted resin materials heated and melted in the
respective pots into a prescribed number of cavities which
are arranged on side portions of the pots through the
resin passages respectively, thereby sealing the
electronic.parts which are engaged in the cavities with
the molded resin materials.

According to the present invention, it is possible to
carry out evacuation of forcibly suction-discharging air,
moisture and gases from the internal space portion by
expanding the hollow sealing member which is arranged on
at least one mold surface of the mold consisting of the
fixed and movable mold sections for bringing the hollow ‘
sealing member into a state convexly expanded on the mold
surface and moving the movable mold seétion in mold

closing so that the expanded hollow sealing member is iﬁ
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a nold consisting of a fixed nold section (1) and a novable nold section

(2);

a resin tablet supplying step of supplying resin tablets (R) in

a plurality of pots (3) being arranged in said nold respectively; a
| ead frame supplying step of supplying and setting electronic parts (14)
bei ng nounted on lead franes (15) in prescribed positions of cavities (5)
being arranged in said nold respectiv ;

contact with another mbld surface of the mold for
complefely sealing the internal space portion, including
at least the pots, the resin passages and the cavities,
which is defined between the mold surfaces of the mold and
isolating this internal space portion from the exterior.
Consequently, it is possible to efficiently and reliably
suction-discharge all of the air, moisture and gases from
the internal space portion.

Thus, it is possible to prevent the air, moisture and
gases contained in the internal space portion from beiné
mixed or entrained in the melted resin materials, thereby

efficiently and reliably preventing formation of wvoids and

defective parts caused by the presence of the air,

moisture and gases in the interior_and the exterior of
resin-sealed compacts.

Acéording to this method, further, it is possible to
expand the hollow sealing member within the time for the
mold closing step, i.e., substantially simuitaneously with
closing of the mold, while it is also possible to contract
the hollow sealing member to its original shape within the
time for a mold opening step, i.e., substantially
similarly with opening of the mold. Thus, the hollow
sealing member can be expanded and contracted wiﬁhin the
times for opening and closing the mold, whereby the times

required for expanding and contracting the hollow sealing
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a resin tablet heating step of heating said resin tablets (R) being

supplied in said pots (3) of said nold; a hol |l ow seal i ng nenber
expandi ng step of expanding said hollow sealing nmenber (17) by _
pressuri zi ng nmeans; an outside air cutoff step of bringing expanded

said hollow sealing nenber (17) into:ﬁfntact with said nold surface of
said nold section being opposed to said hollow sealing nenber (17) and
i solating an internal space portion, including at |east said pots (3),

respective resin passages (8) and respective cavities (5, 6), being

member exert no influences on the molding cycle time.
Therefore, it is possible to reduce each molding cycle
time and the overall time for sealing the electronic parts
with molded resin as compared with the aforementioned
prior art which cannot complete movement of the outside
air cutoff means within the times for the steps of opeﬁing
and closing the mold.

According to another aspect of the present invention,
the method of sealing electronic parts with molded resin
is carried out by employing a mold hawving an ouﬁside air
cutoff member which is engaged with one of fixed and
movable mold sections for covering outer peripheral
surfaces of the other one and arranging a hollow sealing
member on at least either an inner side sﬁrface of the
outside air cutoff member or an outer peripheral surface
of the mold which is opposed thereto. Also-in this
method, a lead frame supplying step, a resin tablet
heating step, a hollow sealing member expanding step, an
outside air cutoff step, an internal space portion
evacuating step, a mold closing step and a resin sealing
step are successively carrxied out similarly to the
aforementioned method. | '

According to this method, the hdllqw sealiné member
is so expanded as to isolate a clearance between the inner

side surface of the outside air cutoff member and the
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39 defined between said expanded hol | ow sealing nenber (17)

13

outer peripheral surface of the mold from the outside air,
whereby no precise dimensional accuracy is required for
engaging the outside air cutoff member with the mold.
Therefore, no strict working accuracy is required for the
outside air cutoff member, whereby the working time can be
reduced to save the manufacturing cost.

In a preferred embodiment of the method of- sealing
electronic parts with molded resin according to each of
the aforementioned aspects of the present invention, the
mold closing step includes an internal mold clo;ing step
of closing the mold while maintaining a prescribed space
between the mold surfaces of the fixed and movable mold
surfaces in an outside air cutoff state attained through
the outside air cutoff step before completely closing the
mold for bringing the mold surfaces of fhe fixed and
movable mold sections into contact with each other.

Due to such inclusion of the intermediate mold
closing step, it is possible to relatively easily
discharge the residual air and/or moisture from the
internal space portion to the exterior since the
prescribed space is defined between the mold surfaces in
the intermediate mold closing.

The intermediate mold closing step is carried out in
a state of stopping the movable mold section while

maintaining the prescribed space between the mold
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and said nold surfaces of said nold fromthe exterior; an internal
space portion evacuating step of forcibly suction-discharging residual air
and/ or moisture in said internal space portion, air and/or noisture
flowng out fromsaid resin tablets (R), being heated/ expanded in said
resin tabl et heating step, into said internal space portion, and gases
bei ng generated by said heating to thel%exterior of said internal space
portion in said outside air cutoff step, thereby inproving the degree of
vacuumin said internal space portion

surfaces, or continuously carried out without stopping the
movablg mold section by gradually reducing the mold
closing speed (the speed for moving the movable mold
section) from the intermediate mold closing state of
maintaining the prescribed space between the mold surfaces
to a complete mold closing state.

The inventive mold which is employed for the method
of sealing electronic parts with molded resin according to
the aforementioned first aspect of the present invention
comprises fixed and movable mold sections which'are
opposed to each other, with pots for supplying resin
materials, resin passages and cavities for molding resin
provided in at least one of the fixed and movable mold
sections. The mold further comprises:

a hollaw sealing member which is arranged in at least
one of mold surfaces of the fixed and movable mold
sections, and pressurizing means for expanding the hollow
sealing member by pressurizing its interior, and

evacuation means for forcibly suction-discharging
air, moisture and gases from an internal space portion,
including the pots, the resin passages and the cavities,
which is defined by bringing the hollow éealing member
expanded by the pressurizing means into contact Qith the
mold surface opposite to that provided with the hollow

sealing member in closing of the fixed and movable mold-
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a nold closing step of closing said fixed nold section (1) and said
novabl e nol d section (2) in.a state engaging said electronic parts (14)
bei ng nmounted on said |lead franes (15) in prescribed positions of said
cavities (5, 6) of said nold; and a resin sealing step of :
pressurizing said resin tablets (R being supplied in said pots (3) of
said mold for injecting melted resin net®rials being heated/melted in

said pots (3) into a prescribed nunber of said cavities
sections, to the exterior while isolating the internal space portion from the exterior,

thereby improving the degree of vacuum in the internal space portion.

Due to the structure of arranging the hollow sealing member on the mold surface without
separately providing outside air cutoff means and driving means therefor, it is possible to |

miniaturize the mold and to reduce the cost for manufacturing this mold.

In a preferred embodiment of the mold according to the present invention, the diameter
of each cull portion which is provided in a position of each resin passage opposed to each
pot is set to be at least twice that of each pot, thereby increasing the total heating value

of such cull portions for heating/melting the resin materials.

According to another aspect of the invention, there is provided a method of sealing

electronic parts with molded resin, comprising:

a hollow sealing member arranging step of arranging 2 hollow sealing member
(33a, 33b) in at least either an inner side surface of an outside air cutoff member
(32) or an outer peripheral surface of a mold including a fixed mold section (30)
and a movable mold section (31) having mold surfaces being opposed to each
other, either said fixed mold section (30) or said movable mold section (31) being
engaged with said outside air cutoff member (32) covering an outer peripheral
surface of the other said mold section through a clearance, said inner side surface

and said outer peripheral surface being opposed to each other;

a resin tablet supplying step of supplying resin tablets (R) in a plurality of pots (3)

being arranged in said mold respectively;

a lead frame supplying step of supplying and setting electronic parts (14) being
mounted on lead frames (15) in prescribed positions' of cavities (5, 6) being

arranged in said mold respectively;

a resin tablet heating step of heating said resin tablets (R) being supplied in said
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(5, 6) being arranged on side positions of said pots (3) respectively
t hrough said resin passages (8), thereby sealing said electronic parts
(14) nounted on said lead franmes (15) being engaged in said cavities (5,
6) with nolded resin. '

16
pots (3) of said mold respectively;

a hollow sealing member expanding step of expanding said hollow sealing member

(33a, 33b) by pressurizing means;

an outside air cutoff step of bringing said expanded hollow sealing member (33a,
33b) into contact with said outer peripheral surface of said mold or said inner side
surface of said outside air cutoff member (32) being opposed thereto for isolating
an internal space portion, including at least said pots (3), respective resin passages
(8) and said cavities (5, 6), said internal space portion being defined between said
expanded hollow sealing member (332, 33b), said mold surfaces of said mold from

the exterior and said outside air cutoff member;

an internal space portion evacuating step of forcibly suction-discharging residual
air and/or moisture flowing out from said resin tablets (R), being heated/expanded
in said resin tablet heating step, into said internal space portion, and gases being
generated by said heating 0 the exterior of said internal space portion in said
outside air cutoff step, thereby improving the degree of vacuum in said internal

spé.ce portion;

a mold closing step of closing said fixed mold section (30) and said movable mold
section (31) in a state engaging said electronic parts (14) being mounted on said

lead frames (15) in prescribed positions of said cavities (5, 6) of said mold; and

a resin sealing step of pressurizing said resin tablets (R) being supplied in said pots
(3) of said mold for injecting melted resin materials being heated/melted in said
pots (3) into a prescribed number of said cavities (5, 6) being arranged on side
positions of said pots (3) respectively through said resin passages (8), thereby
sealing said electronic parts (14) being engaged in said cavities (5, 6) with molded |

resin.

The foregoing and other objects, features, aspects and advantages of the present invention

This is the replacement sheet

Date: 08 JAN 1998



2. The method of sealing electronic parts with nolded resin in accordance

wth claiml, wherein said holl ow seal i ng nenber arranging step is
carried out by engaging said hollow sealing nenber (17) in a groove being
formed in at | east one said nold surface of said nold, sai d hol | ow
seal i ng nenber expandi ng step being 17

will become more apparent from the following detailed
description of the present invention when taken in conjuction

with the accompanying draﬁings .

BRIEF DESCRIPTION OF THE DRAWINGS

Fig 1 is a partially £fragmented 1on'gitﬁ.dinal sectional view
showing a principal part of a mold for sealing electronic parts
with molded resin according to an embodiment of the present
invention in a state opened before sealing electronic parts with
molded resin;

Fig. 2 is a partially fragmented longitudinal sectional
view showing the mold appearing in Fig.l with a hollow sealing
member which is expanded and brought into contact with a mold
gsurface of a lower mold section for defining an outside air
cutoff spacé portion;

Fig. 3 is a partially fra.gmentéd longitudinal sectional
view showing the mold appearing in Fig. 1 in a state completely

E closed for sealing electronic parts with molded resin;
| Fig. 4 is a partially fragmented bottom plan view showing
a principal part of a mold surfce of an upper mold section which
is provided in the mold appearing in Fig. 1 ;

Fig. 5A is a partially fragmented longitudinal sectional .
view showing the hollow 8sealing member acco;:ding to the
embodiment in a state before expansion :i.:_:. corr’espbndence to Fig.
1, Fig. 5B is a partially fragmented sectiocnal view showing the
hollow sealing member in a state ._expanded and bfought into
contact witﬁ. the lower mold section in cérrespondence to Fig.
2, and Fig. 5C is a partially fragmentéd longitudinal sectional
view showing the hollow sealing member in a state compressed by
the lower mold section in correspondence to Fig. 3 respectively;
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carried out by expanding said hollow sealing nenber (17) to convexly
project from said groove. : 3. The nethod of sealing electronic parts
wth nolded resin in accordance with claim1, wherein said nold
closing step includes an internediate nold closing step of closing said
fixed nold section (1) and said novable nold section (2) in a state

mai ntaining a prescribed space betweert&aid nmold surfaces in advance of

Fig. 6 is a partially fragmented longitudinal
sectional view showing a principal part of a mold for
sealing electronic'parts with molded resin according to
another embodiment of the present invention in an
intermediately closed state; and

Fig. 7 is a partially fragmented longitudinal
sectional view showing a principal part of a mold for
sealing electronic parts with molded resin according to
still another embodiment of the present invention in a
closed state. |
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention are now
described with reference to Figs. 1 to 5C.

Referring to Fig. 1, a mold for resin sealing
according to a first embodiment of the present invention
comprisés an upper mold section 1 (fixed type) mounted on.
an upper fixed plate and a lower mold section 2 (movable
type) mounted on a lower movable plate, which are opposed
to each other.

A plurality of pots 3 are arranged in fhe lower mold
section 2 so that plungers 4 for pressurizing resin
materials are engaged in the respective pots 3, while a
required number of resin molding cavities 5 are arranged
on side portions of the respective poté 3.

On the other hand, cavities 6 corresponding in
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bringing said nold surfaces of said fixed nold section (1) and said
novabl e nol d section (2) into contact wwth each other for conpletely
closing said nold in an outside air cutoff state being attained through
said outside air cutoff step. 4. The nmethod of sealing electronic
parts wwth nolded resin in accordance with claim3, wherein - said
internediate nold closing step is carf®ed out in

position and number to the cavities 5 of the lower mold
section 2 are oppositely provided in the upper mold
section 1, which is also provided with cull portions 7
oppositely to the pots 3 of the lower mold section 2.

The cul portions 7 and the cavities 6 communicate
with each bther through resin passages 8, whereby the pots
3 and the upper and lower cavities 5 and 6 communicate
with each other through the short resin passages 8
including the cull portions 7 when the upper and lower
mold sections 1 and 2 are closed. |

Further, the upper and lower mold sections 1 and 2
are provided with heating means 9 and 10 such as heaters
respectively, as well as with ejector pins 11 and 12 for
ejecting and releasing cured resin materials in the resin
passages 8 including the cull portions 7 and resin-sealed
compacts cured in the upper and lower cavities 5 and 6
respecti&ely.

Therefore, the resin materials which are heated and
melted in the pots 3 are pressurized by the plungers 4,
and injected into the upper and lower cavities 5 and 6
through the resin passages 8 including the cull portions
7.

The upper cavities 6 are'provided with air vents 13.

On the other hand, the lower mold §ection 2 is

provided in its mold surface with concave portions 16 for
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41

a state stopping said novable nold section (2).

nmet hod of sealing electronic parts with

20

setting lead frames 15 on which electronic parts 14 are
mounted.

As shown in Fig. 4, a hollow sealing member 17 which
is in the form of an expandable/contractible cylinder
(rubber tube) is embedded in the mold surface of the upper
mold section 1 at least around outer peripheries of the
cull portions 7, the resin passages 8, the cavities 6 and
the air vents 13, for isolating an internal space portion
which is defined by at least the pots 3, the resin
passages 7 and 8 and the upper and lower cavitiés 5 and 6
from the exterior against the outside air (see Fig. 5A).

This hollow sealing member 17 communicates with a
pressurizing mechanism 19 utilizing a fluid pressure of
oil or air, through a pressurization path 18 such as a
pressure pipe.

Further, the hollow sealing member 17 is made of an
elastic material such as heat-resistant rubber ox
elastomer, for example, and the interior of the
cylindrical hollow sealing member 17 is pressurized by the
fluid pressure which is applied from the pressurizing
mechanism 19, so that the hollow sealing member 17 is
expanded (see Fig. 5B).

The position for arranging the hollow sealing member'
17 in the ﬁpper mold section 1 is not iestricted to that

shown in Fig. 4, but the position of arrangement and the
Thmistherepwcom
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nol ded resin in accordance with claim 3, wherein said internedi ate
nold closing step is continuously carried out w thout stopping said
novabl e nol d section (2) while reducing the speed for noving said novabl e

nol d

section froma state of maintaining a prescribed space between said

nol d surfaces of said fixed and nnvablg}nnld sections to a conplete nold

closing state of bringing said nold s

faces into contact with each other.

shape on the mold surface can be arbitrarily set in

- accordance with the subject matter of the present

invention.

The hollow sealing member 17 may altermatively be
arranged in the mold surface of the lower mold section 2.

Further, the fluid pressure is not restricted to that
of a gas such as air or nitrogen gas or a fluid such as
oil or water, but a material having high viscosity or that
having viscoelgsticity may alternatively be employed.

Expansion of the aforementioned hollow sealing member
17 is now &escribed with reference to Figs. 5A to 5C.

Fig. 52 shows the hollow sealing member 17 in a state
before expansion. On the other hand, Fig. 5B shows the
hollow sealing member 17 which is internally pressurized
by the pressurizing mechanism 19 and expanded.

The expanded hollow sealiﬁg member 17 is in a state
convexly formed on the mold surface of the upper mold
section 1. Further, this expanded hollow sealing member
17 is in contact with the lower mold section 2 which is
upwardly moved (see Fig. 2).

When the upwardly moved lower mold section 2 comes
into contact with the expanded hollow sealing member 17,
an internal space portion 20 (i.e., an outside air cutoff
space) which is isolated from the outsiﬁe air is defined

between the expanded hollow sealing member 17 provided in
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6. The nmethod of sealing electronic parts with nolded resin in accordance
wth claiml1, including a contractive tubular nenber being enbedded in at

| east one

of said nold surfaces of said fixed and novable nold sections

for enclosing said internal space portion as said hollow sealing nenber

(17).

7. The nethod of sealing electronic parts with nolded resin

I n accordance with claim®6, wherein 22 said hol |l ow sealing nenber (17)
i s expanded by said

the upper mold section 1 and the mold surfaces of the

_upper and lower mold sections 1 and 2, at least by the

pots 3, the resin passages 7 and 8 and the cavities 5 and
6 of the mold (see Fig. 2).

Fig. 5C shows the expanded hollow sealing member 17
which is pressed by the upwardly moved lower mold section
2 and compfessed in a completely closed state of the upper
and lower mold séctions 1 and 2. |

In this state, the expanded hollow sealing member 17
is continuously pressurized by the pressurizing mechanism
19. |

Thus, the hollow sealing member 17 shown in Fig. 53
is expanded by the pressurizing mechanism 19 while the
lower mold section 2 is upwardly moved, so that the mold
is completely closed as shown in Fig. 5C through the state
shown in Fig. 5B.

When the pressure which is applied by the
pressurizing mechanism 19 is released, the expanded hollow
sealing member 17 shown in Fig. 5B is contracted by its
elastic restoring force, to return to the state shown in
Fig. S5A. ' o

Referring again to Fig. 4, an exhaust port 21 is
provided in an arbitrary . portion of the mold surface of
the upper mold section 1 which is encloéed with the hollow

sealing member 17, for suction-discharging air from the
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pressurizing nmeans to project along its overall length fromsaid nold
surface being provided with said hollow sealing nenber (17) in said hollow
seal i ng nenber 42

23

internal space portion 20. This exhaust port 21 is
arranged on an upper side of a pot 7a.

This exhaust port 21 communicates with an end of a
vacuum path 22 such as a vacuum pipe, while another end of
the vacuum path 22 communicates with an evacuation
mechanism 23 consisting of a vacuum pump or the like.

Therefore, the air contained in the internal space
portion 20 is suction-discharged by the evacuation
mechanism 23 in a state isolated from the outside air, for
example, so that the internal space portion 20 is set at a
prescribed degree of wvacuum.

In the aforementioned operation for e&aéuating the
internal space portion 20, it is possible to forcibly
suction-discharge residual air and/or moisture in the
space portion 20, air and/or moisture flowing out from
resin téblets R which are heated and expanded in the pots
3 into the space portion 20, and gases generated by the
heating to the exterior of the space portion 20.

The position-and the number of arrangement of the
exhaust port 21 are not restricted to those of this
embodiment, but such exhaust ports 21 may be properly set
on the mold surfaces of the upper and lower mold sections
1 and 2.

Alternatively, such exhaust ports 21 may be properly
arranged in the cull portions 7, the pots 3 and the air.
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expandi ng st ep. 8. The nmethod of sealing electronic parts with nol ded
resin in accordance with claim6, wherein said hollow sealing nenber (17)

consists of a heat-resistant elastic material. 9. A nethod of sealing
electronic parts with nolded resin, conprising: a hol |l ow sealing
menber arrangi ng step of arranging a hollow sealing nmenber (334,

33b) in at |east either an inner side efrface of an outside air cutoff
menber (32) or an outer peripheral surface of a nold including a
fixed nold section (30) and a novabl e nold section (31) having nold
surfaces bei ng opposed to each other, either said fixed nold section
(30) or said novable nold section (31) being engaged with said
outside air cutoff nenber (32) covering an outer peripheral : surface

of the other iaig mol.d section through a cléarance, said inner side surface
and sai d oWEBFSpérirphEFat*&fLse bei ng opposed to each ot her

In the upper and lower mold sections 1 and 2,
further, approprizate sealing members (not shown) are
properly interposed between/arranged on engaging surfaces
of the mold members such as the pots 3 and the ejector
pins 11 and 12, i.e., clearances between the respective
mold members.

Suction discharge of the air etc. from the intermnal
space portion 20 is started by the evacuation mechanism 23
when the upwardly moved lower mold section 2 comes into
contact with the expanded hollow sealing member 17 of the
upper mold section 1.

An operation of sealing the electronic parts 14 which
are mounted on the lead frames 15 with molded resin
through mold. having the aforementioned structure is now
described. |

First, the lower mold section 2 is downwardly moved
to open the upper and lowerx ﬁold sections 1 and 2, as
shown in Fig. 1. Then, the resin tablets R are supplied
into the pots 3 which are arranged in the lower mold
section 2 respectively, while the lead frames 15 are
supplied/set in the concave portions 16 in the mold
surface of the lower mold section 2.

The resin tablets R which are supplied in the

respective pots 3 are heated by the heating means 9 and 10
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a resin tablet supplying step of supplying resin tablets (R) in a plurality

of post (3) being arranged in said nold respectively; a

| ead frame supplying step of supplying and setting electronic parts (14)

bei ng nmounted on lead franes (15) in prescribed positions in
cavities (5, 6) being arranged i n said nold respectively; a
resin tablet heating step of heating 23id resin tablets (R) being supplied
in said pots (3) of said nold respectively; a hol | ow

seal i ng nenber expandi ng step of expanding said holl ow seal i ng nenber
(33a, 33b) by pressurizing neans;

provided on the upper and lower mold sections 1 and 2,
ekpan@ed and softened, to be successively melted.

Then, the hollow sealing member 17 arranged in the
upper mold section 1 is pressurized by the pressurizing
mechanism 19, to be expanded (see Figs. 5A and 5B).

Then, the lower mold section 2 is upwardly moved as
shown in Fig. 2 to close the upper and lower mold sections
1 and 2, so that the mold surface of the lower mold
section 2 is brought into contact with the expanded hollow
sealing member 17 for defining the intermal spaée portion
20 between- the expaﬁded hollow sealing members 17 provided
in the upper mold section 1 énd the mold surfaces of the'
upPer and 16wer mold sections 1 and 2 at least by the pots
3, the resin passages 7 and 8 and the cavities 5 and 6.

Then, the mold is evacuated by the evacuation
mechanism 23 in the aforementioned outside air cutoff
state.

Namely, the residual air in the internal space
portion 20 is forcibly suction-discharged through the
exhaust port 21 which is provided in the mold surface of
the upper mold section 1 and the vacuum path 22, to carry
out an evacuation step.

As hereinabove described, the resin tablets R which
are supplied in the pots 3 are heated bf_the heating means
9 and 10 provided on the mold sections 1 and 2 to be |
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an outside air cutoff step of bringing said expanded hol | ow seal i ng nenber
(33a, 43 33b) into contact with
said outer peripheral surface of said nold or said inner side surface of
said outside air cutoff nenber (32) being opposed thereto for isolating an

i nt er nal
26

expanded and softened, while the interior and the exterior
of the resin tﬁblets R can be ventilated at this time, so
that the air and/or moisturé contained thefein flows out
into the pots 3.

Further, the resin tablets R supplied in the pots 3
are heated to generate gases.

Therefore, it is possible to efficiently and reliably
suction-discharge all of the residual air and/or moisture
in the space portion 20, the air and/or moisture flowing
out from the resin tablets R into the space porﬁion 20 (in
the pots 3), and the gases generated by the heating of the
resin tablets R into the exterior of the space portion 20
by forcibly evacuating the internal space portion 20 by
the evacuation mechanism 23.

Namely, it is possible to improve fhe degree of
vacuum in the space portion 20 to a prescribed level.

In each meolding cycle, the upward movement-of the
lower mold section 2 and the expansion of the hollow
sealing member 17 in mold closing, or the downward
movement of the lower mold section 2 and the contraction
of the hollow sealing member 17 in mold opening are
carried out substantially at the same time.

Therefore, the time required for expanding or
contracting the hollow sealing member 17 is withih the

time for the step of opening or closing the mold, thereby

This is the replacement sheet

Date: 08 JAy 1998



space portion, including at |east said pots (3) respective resin passages
(8) and said cavities (5, 6), said internal space portion being defined
bet ween sai d expanded hol | ow sealing nenber (33a, 33b), said nold surfaces
of said nold fromthe exterior and said outside air cutoff nenber; an

I nternal space portion evacuating step forcibly suction- discharging
residual air and/or noisture in said internal space portion, air and/or

noi sture flowing out fromsaid resin tablets (R), being heated/ expanded in
said resin tablet heating step, into said internal space portion, and
gases bei ng generated by

exerting no influence on each molding cycle time as
compared with the aforementioned structure which cannot
complete movement of the outside air cutoff means within
the time for the step of opening or closing the mold.

Due tb employment of the hollow sealing member 17,
further, the mold can be miniaturized with no requirement
for the aforementioned large-sized outside air cutoff
means and driving means, while the working time of the
mold is also reduced. Thus, the cost for manufacturing
the mold is economically reduced. |

After the upper and lower mold sections 1 and 2 are
completely closed, a resin sealing step is carried out for
sealing the electronic parts 14 which are mounted on the
lead frames 15 in resin~sealed compacts, as shown in Fig.
3. Namely, the resin tablets R provided in the pots 3 are
pressurized by the plungers 4 upon complete closing of the
upper and lower mold sections 1 and 2, so that the resin
materials heated and melted in the pots 3 are injected and
charged in a required number of the cavities 5 and 6 which
are provided on side positions of the pots 3 through the
resin passages 7 and 8, thereby sealing the electronic
parts 14 provided on the lead frames 15 which are
engaged/set in the cavities 5 and 6 in the resin-sealed
compacts.

Then, the upper and lower mold sections 1 and 2 are
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said heating to the exterior of said internal space portion in said
outside air cutoff step, thereby inproving the degree of vacuumin said
i nternal space portion; a nold closing step of closing said fixed
mol d section (30) and said novable nold section (31) in a state engagi ng
said electronic parts (14) being nounted on said |lead franmes (15) in
prescribed positions of said cavities 28, 6) of said nold; and a
resin sealing step of pressurizing said resin tablets (R) being supplied
in said pots (3) of said nmold for injecting

again opened after a required curing time, for releasing
the resin-sealed compacts and the cured resin materials

from the upper and lower cavities 5 and 6 and the resin

passages 7 and 8 respectively.

Thus, it is possible to forcibly suction-discharge
the air, moisture and gases from the internal space
portion 20 by the evacuation mechanism 23 while-preventing
the air, moisture and gases contained in the space portion
20 from being mixed or entrained into the melted resin
materials, thereby reliably preventing formatioﬁ of voids
and defective parts caused by presence of the air,
moisture and gases in the interior and the exterior of the
resin-sealed compacts. |

The operation of the evacuation mechanism 23 for
forciblyfsuction—discharging the residual air etc. from
the internal spéce portion 20 to the exterior is
continuously carried out also in formation of the internal
space portion 20 and comﬁlete closing of the upper and
lower mold sections 1 and 2.

The hollow sealing membex 17 is repeatedly-exéanded
and contracted every molding cycle for sealing the
electronic parts 14 with molded resin, while the
electronic parts 14 may alternatively be continuously
sealed with moided resin in an expanded state of the

hollow sealing memberx 17.
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melted resin materials being heated/nelted in said pots (3)
prescribed nunber of said cavities (5, 6) being arranged on

into a
side positions

of said pots (3) respectively through said resin passages (8), thereby
sealing said electronic parts (14) being engaged in said cavities (5, 6)

with nol ded resin.

29

Further, expansion/contraction of the hollow sealing
member 17 and upward/downward movement of the lower mold
section 2 may be carried out independently of each other.

In the aforementioned embodiment, the following mold
closing method may alternatively be employed:

First, the lower mold section 2 is upwardly moved to
bring the mold surface of this lower mold section 2 into
contact with the expanded sealing member 17, thereby
forming an outside air cutoff state by the expanded
sealing member 17 and the lower mold section 2.

In this outside air cutoff state, the lower mold
section 2 is stopped at a proper position to caxry out
intermediate closing for defining a required space S
between the mold surfaces of the upper and lowér mold
sections 1 and 2 (see Fig. 2).

Then, residual air etc. contained in the internal
space portion 20 which is defined in the aforementioned
intermediate closing is forcibly suction-discharged by the
evacuation mechanism 23, to set the space portion 20 at a
prescribed degree of wvacuum.

Then, the mold surfaces of the upper and lower mold
sections 1 and 2 are connected with each other to
completely close the mold.

In the aforementioned intermediate'closing, @ﬁe

required space S is defined in the space portion 20,
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44 10. The nmethod of sealing electronics parts with nolded resin in
accordance with claim9, wherein sai d hol |l ow seal i ng nenber arrangi ng
step is carried out by engaging said hollow sealing nmenber (33a, 33b) in a
groove being formed in at |east either said inner side surface of said
outside air cutoff nmenber (32) or said outer peripheral surface of said
nol d, sai d hol |l ow seal i ng neMMH3%xpanding step being carried out by
expandi ng sai d holl ow sealing nenber (33a, 33b) to convexly

particularly between the mold surfaces of the upper and
lower mold sections 1 and 2, whereby the residual air
and/or moisture can be relatively readily discharged from
the space portion 20 to the exterior.

When the lower mold section 2 is stopped to carry out
the intermediate closing, it is possible to bring the
space portion 20 which is defined in the intermédiate
closing into a prescribed high wvacuum state by a vacuum
pump (evacuation mechanism 23) of low dischargeability,
due to stopping of the lower mold section 2.

In the aforementioned mold closing step, setting of
the internal closing state may bé continuously performed
from the position of the intermediate closing state to the
position of the complete closing state while reducing the
closing speed (épeed for upwardly moving the lower mold
section 2) without stopping the lower mold section 2.

A second embodiment of the present invention is now
described with reference to Fig. 6.

Referring to Fig. 6, a mold for resin sealing
according to the second embodiment of the present
invention comprises upper and lower mold sections 30 and
31 which are opposed to each other.

An outside air cutoff member 32 for enclosing outer
side portions of the lower mold sectioﬁ 31 is engaged in

the upper mold section 30, so that inner surfaces of the
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project fromsaid groove. 11. The method of sealing electronic parts
with nolded resin in accordance with claim9, wherein said nold
closing step includes an internediate nold closing step of closing said
fixed nmold section (30) and said novable nold section (31) in a state

mai ntai ning a prescribed space between said nold surfaces in advance of
bringing said - nmold surfaces of said fiked nold section (30) and said
novable nold section (31) into contact with each other for conpletely

outside.air cutoff member 32 ;nd outer side surfaces of
the lower mold section 31 are engaged with each other
through clearances when the upper and lower mold sections
30 and 31 are closed.

A hollow sealing member 33a is arranged on the inner
surfaces of the outside air cutoff member 32, to be
expanded and brought into contact with the outer side
surfaces of the lower mold 31 when the upper and lower
mold sections 30 and 31 are closed.

Another hollow sealing member 33b is also érranged on
side surxfaces of the lower mold section 31, to be expanded
and brought into contact with the inner surfaces of the
outside air cutoff member 32.

Further, a pressurizing mechanism 19 is connected to
the hollew sealing members 33a and 33b respectively.

In addition, an evacuation mechanism 23 such as a
vacuum pump is connected to the outside air cutoff member
32 and pots 3 of the lower mold séction 31.

Mold members which are identical to those of the
aforementioned embodiment are denoted by the same
reference numerals, to omit redundant description.

First, inteimediate mold closing is carried out by
upwardly moving the lower mold section 31.and stopping the
same for defining a required space T befwegn mold surfaces

of the upper and lower mold sections 30 and 31.
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closing said nold in an outside air cutoff state being attained through

said outside air cutoff step. 12. The nmethod of sealing electronic
parts with nolded resin in accordance with claim 11, wherein sai d
intermediate nold closing step is carried out in a state stopping said
novabl e nol d section (31). 13. The met hod of sealing electronic

parts with nolded resin in accordance ¥th claim1l, wherein

At this time, the outside air cutoff member 32
arranged on the upper mold section 30 is positioned around
the outer side portions of the mold.

Then, the hollow sealing members 33a and 33b are
pressurized by the pressurizing mechanism 19 and expanded,
for defining an outside air cutoff space portion 34
between the expanded hollow sealing members 33a” and 33b,
the outside air cutoff member 32 and the mold surfaces of
the upper and lower mold sectiéns 30 and 31 at least by
the pots 3, resin passages 7 and 8 and cavities 5 and 6.

Then, residual air etc. is forcibly suction-
discharged from the outside air cutoff space portion 34 by
thé evacuation mechanism 23, to improve the degree of
vacuum in the outside air cutoff space portion 34.

Then, the mold surfaces of the uéper and lower mold
sections 30 and 31 are connectéd with each other to
completely close the mold, while electronic parts 14 which
are mounted on lead frames 15 are engaged/set in the
cavities 5 and 6.

Then, heated/melted resin tablets R are pressurized
by plungers 4, so that melted resin materials are injected
and charged in the cavities 5 and 6 through the resin
passages 7 and 8, for sealing the electronic parts 14 with
molded resin. '

According to this embodiment, therefore, it is
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45 said internediate nold closing step is continuously carried out
W t hout stopping said novable nold section . (31) while reducing the speed
for noving said novable nold section froma state of nmintaining a

prescri bed space between said nold surfaces of said fixed and novabl e nol d
sections to a conplete 33

possible to efficiently and reliably suction-~discharge all
of the residual air and/or moisture in the space portion
34, air and/or moisture flowing out from the resin tablets
R into the space portion 34 (in the pots 3) and gases
generated by the heating of the resin tablets R into the
exterior of the space portion 34 while reliably preventing
formation of voids and defective parts caused by presence
of the air, moisture and gases in the interior and the
exterior of the resin-<-sealed compacts, by forcibly
evacuating the outside air cutqff space portion 34 by the
evacuation mechanism 23.

According to this embodiment, further, a clearance
between the outside air cutoff member 32 and the lower
mold section 31 is isolated from the outside air by
expanding the hollow sealing members 33a and 33b, whereby
no precise dimensional accuracj is required for the
engagement between the ocutside air cutoff member 32 and
the lower mold section 31.

Namely, no strict working accuracy is required and
hence the working time is reduced, while it is possible to
reduce the manufacturing cost.

This embodiment may simply be provided with only one
of the hollow sealing members 33a and 33b.

In opening/closing of the upper and lower mold

sections 30 and 31, the outside air cutoff member 32 may
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nol d closing state of bringing said nmold surfaces into contact wth each
ot her. 14. The method of sealing electronic parts with nolded resin
in accordance with claim9, wherein sai d hol |l ow seal i ng nmenber
arrangi ng step includes a step of enbedding a contractive tubul ar nenber
in at least either said inner side surface of said outside air cutoff
menber (32) or said outer peripheral d8rface of said nol d.

be upwardly/downwardly moved along the outer side surfaces
of the upper mold section 30.

The present invention is not restricted to the
aforementioned embodiments, but modification/selection may
be properly and arbitrarily employed at need within the
scope of the present invention.

In each of the aforementioned embodiments, it is
possible to employ a single pot and a plunger which is
engaged in this pot, for injecting and charging a melted
resin material in upper and lower cavities through resin
passages.

~In each of'the aforementioned embodiments, further,
it is possible to inject and charge the melted resin
materials in the upper and lower cavities through the
resin passages by slot-shaped pots and plungers
corresponding to the slot-shaped pots.

A third embodiment of the present invention is now
described with reference to Fig. 7.

For example, the resin tablets R'(resin materials)
are introduced into the pots 3 of the lower mold section 2
shown in Fig. 1, the upper and lower mold sections 1 and 2
are closed and the resin tablets R provided in the pots 3
are heated and melted by the heating means S and 10.

In this case, bottom surface portions of the resin

tablets R which are provided in the pots 3 are placed on
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15. The nmethod of sealing electronic parts with nolded resin in accordance
with claim1l4, wherein said holl ow sealing nenber (33a, 33b) is
expanded to convexly project fromsaid enbedded surface. 16. The

nmet hod of sealing electronic parts with nolded resin in accordance w.th
claim9, wherein a nmenber consisting of a heat-resistant elastic
material is enployed as said hol |l ow s&aling menber (33a, 33b). 17.
A nmold for sealing electronic parts with nol ded resin,

upper end surfaces of the plungers 4, while slight
clearances are defined bhetween side surface portions
thereof and inner wall surfaces of the pots 3 and open
space portions are defined between upper surface portions
thereof and the cull portions 7 (see Fig. 1).

In this state, therefore, conduction heat and
radiation heat are applied to the resin tablets R from the
bottom surface portions and the side surface portions
thereof respectively. Thus, the resin tablets R arxe
heated and melted from the bottom surface portiéns and the
side surface portions, while the upper surface portions
thereof are hardly sufficiently heated and melted.

After closing of the upper and lower mold sections 1
and 2, therefore, the resin tablets R are pressﬁrized by
the plungers-4 in such a state that the resin materials
are not;completely melted in the vicinity of the upper
surface portions thereof to be pressed against the cull
portions 7, while portions close to the upper surface
portions of the resin tablets R are heated and melted by
the conduction heat from the cull portions 7, and the
melted resin materials are transferred to the resin
passages 8 to be injected and charged into the upper and
lower cavities S5 and 6.

However, the cull portioﬁs 7 are génerally identical

in diameter to the pots 3, and the heating value is
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conprising a fixed nold section (1) and a novable nold section (2) being
opposed to each ot her,

36

insufficient in this state since the diameters of the cull
portions 7 are too small. Thus, the resin materials
cannot be sufficiently heated and melted before the same
are transferred to the resin passages 8.

To this end, this embodiment is adapted to increase
the diameters of cull porxtions as compared with those of
pots for increasing the lengths of passages for-resin
materials which are heated and melted in the cull
portions, fhereby obtaining a sufficient heating value for
heating the resin materials and facilitating the
'heating/melting action for the resin materials, in order
to sufficiently heat and melt resin tablets.

As shown in Fig. 7, diameters of pots 44 which are
arranged in a lower mold section 41 are set at I while
those of cull portions 42 provided in an upper mold
section 40 are set to be at least 2L. Referring to Fig.
7, the aforementioned cull portions 7 are illustrated with
dotted lines.

Thus, resin tablets R are heated in the pots 44 and
pressurized by plungers 45 so that portions close to upper
surface portions of the resin tablets R are pressed
against the cull portions 42, whereby it is possible to
facilitate heating and melting of the resin tablets R by a
sufficient heating value of the cull poftions 42 and

transferring the same into resin passages 43.
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at least either said fixed nold section (1) or said novable nold section
(2) being provided with pots (3) for supplying resin materials, resin
passages (8) and cavities (5, 6) for nolding resin, for setting

el ectronic parts (14) being nmounted on |ead franmes (15) in prescribed
positions of said cavities (5, 6), closing said fixed nold section (1) and
said novable nold section (2), and inpB8cting said resin naterials being
heated/nelted in said pots (3) into.said cavities (5, 6) through said
resin passages (8)

Thus, it is possible to engage/set electronic parts
14 which are mounted on lead frames 15 in upper and lower
cavities 5 and 6, while sealing the electronic parts 14
with molded resin materials, which are facilitated in
heating/melting in the aforementioned manner.

Heating/melting of the resin tablets R can be further
facilitated by the sufficient heating value of ‘the cull
portions 42, whereby it is possible to efficiently and
reliably remove air, moisture and gases caused by the
resin tablets R from the melted resin materials‘by
suction-discharging residual air etc. from the
aforementioned internal space portion 20 and bringing the
same into a prescribed degree of vacuum.

Thus, it is possible to efficiently and reliably
prevent formation of voids and defective parts which are
caused by air, moisture and gaées contained in the melted
resin materials, in the interior and the exterior of
resin-sealed compacts which are sealed with molded resin.

Although the present invention has been described and
illustrated in detail, it is cleariy understood that the
same is by way of illustration and example only and is not
to be taken by way of limitation, the spirit and scope of

- the present invention being limited only by the terms of |

the appended claims.
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respectively, t hereby sealing said electronic parts (14) wth nol ded

resin, ~ --said.nmold further conprising: a hol |l ow seal i ng nenber
(17) b arranged in ar | east one of nold surfaces of said fixed nold
sectio Iﬂ W vabl e nold section (2); pressuri zi ng neans
(19) fo ﬂﬂ, hol | ow sealing nmenber (17) by pressurizing its

I nterior; § ev cuation neans (3) for forcibly suction-

WHAT IS CLAIMED IS:

1. A method of sealing electronic parts with molded
resin, comprising:

a hollow sealing member arranging step of arranging a
hollow sealing member (17) on at least one mold surface of
a mold consisting of a fixed mold section (1) and a
movable mold section (2);

a resin tablet supplying step of supplying resin
tablets (R) in a plurality of pots (3) being arfanged in
said mold respectively;

a lead frame supplying step of supplying and setting
electronic parts (14) being mounted on leed frames (15) in
prescribed positions of cavities (5) being arranged in
said mold respectively;

a resin tablet heating step of heating said resin
tablets (R) being supplied in said pots (3) of said mold:;

2 hollow sealing member expanding step of expanding
said hollow sealing member (17) by pressurizing means;

an outside air cutoff step of bringing expan&ed said
hollow sealing member (17) into contact with said mold
surface of said mold section being opposed to said hollow
sealing member (17) and isolating an internal space
portion, including at least said pots (3),.respective

resin passages (8) and respective cavities (5, 6), being
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di scharging air, noisture and gases froman internal space portion

I ncl udi ng said pots.{S) said resin passages (8) and said cavities (5, 6),

bei ng _defi-ned” by bringing said hollow sealing member (17) being expanded
ineans (19) into contact with one said nold surface

by said pr
bei ngm m provided with said hol | ow
39

defined between said expanded hollow sealing member (17)
and said mold surfaces of said mold from the exterior;

an internal space portion evacuating step of forcibly
suction-discharging residual air and/or moisture in said
internal space portion, air and/or moisture flowing out
from said resin tablets (R), being heated/expanded in said
resin tablet heating step, into said intermal space
portion, and gases being generated by said heating to the
exterior of said internal space portion in said outside
air cutoff step, thereby improving the degree of vacuum in
said internal space portion;

a mold closing'step of closing said fixed mold
section (1) and said movable mold sectioﬁ (2) in a state
engaging said electronic parts (14) being mounted on said
lead frames -(15) in prescribed positions of said cavities
(S5, 6) of said mold; and

a resin sealing step of pressurizing said resin
tablets (R) being supplied in said pots (3) of said mold
for injecting melted resin materials being heated/melted
in said pots (3) into a prescribed number of said cavities
(5, 6) being arranged on side positions of said pots (3)
respectively through said resin passages (8), thereby
sealing said electronic parts (14) mounted on said lead
frames (15) being engaged in said cavities (5, 6) with

molded resin.



47 sealing nmenber (17) in closing of said fixed nold section

(1) and said novable nold section (2) to the exterior of sai d internal
space portion_while isolating said internal space portion fromthe
exterior, thereby inproving the degree of vacuumin said internal: space

Iroce);it Hm“mw'“u;lrwsm“l Eedrrg: ;11 flgr \?ﬁgﬁ;?g el ectronic parts with nol ded
* € *

2. The method of sealing electronic parts with
molded resin in accordance with claim 1, wherein

said hollow sealing member arranging step 'is carried
out by engaging said hollow sealing member (17) in a
groove being formed in at least one said mold surface of
said mold,

said hollow sealing member expanding step being
carried out by expanding said hollow sealing member (17)

to convexly project from said groove.

3. The method of sealing electronic parﬁs with
molded resin in accordance with claim 1, wherein

said mold closing step includes an intermediate mold
closing step of closing said fixed mold section (1) and
said movable mold section (2) in a state maintaining a
prescribed space between said mold surfaces in advance of
bringing said mold surfaces of said fixed mold section (1)
and said movable mold section (2) into contact with each
other for completely closing said mold in an outside air

cutoff state being attained through said outside air

cutoff step.

4. 'The method of sealing electronic parts with
molded resin in accordance with claim 3, wherein-

said intermediate mold closing step is carried out in
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said holl ow sealing nmenber (17) includes a contractive tubul ar menber
bei ng enbedded in at least one of said nold surfaces of said fixed nold
_ section_(l)—-and™ said novable nold section (2) to enclose said internal

space portion 19. The nold for sealing electronic parts with
nol de ‘\m mﬂ\%\“\“ance with claim18, wherein sai d hol |l ow
seal i i s so forned as tél partially project along its

overal I* | éngth fromsaid nold surface being provided with said holl ow
seal i ng nenber

a state stopping said movable mold section (2).

5. The method of sealing electronic pérts with
molded resin in accordance with claim 3, wherein

said intermediate mold closing step is continuously
carried out without stopping said movable mold section (2)
while reducing the speed for moving said movable mold
section from a state of maintaining a prescribed space
between said mold surfaces of said fixed and movable mold
sections to a complete mold closing state of bringing said

mold surfaces into contact with each other.

6. The method of sealing electronic parts with
molded resin in accordance with claim 1, including a
contractive -tubular member being embedded in at least one
of said mold surfaces of said fixed and moveble mold
sections for enclosing said internal space portion as said

hollow sealing member (17).

7. The mefhod of sealing electronic parts with
molded resin in accordance with claim 6, wherein
| said hollow sealing member (17) is expanded by said
pressurizing means to project along its overall length
from said mold surface being provided Qith said hollow

sealing member (17) in said hollow sealing member

This is the replacement. sheet.

08 JNR

Date:



(17) in a state being pressurized by said pressurizing means (19).
20. The mold for_sealing electronic parts with mol ded resin in
accordance with claim 17,  wherein said holl ow sealing nmenber (17)

"o FgH A

expanding step.

8. The method of sealing electronic parts with molded resin in accordance with claim 6,

wherein said hollow sealing member (17) consists of a heat-resistant elastic material.
9. A method of sealing electronic parts with molded resin, comprising:

a hollow sealing member arranging step of arranging a hollow sealing member
(33a, 33b) in at least either an inner side surface of an outside air cutoff member
(32) or an outer peripheral surface of a mold including a fixed mold section (30)
and a movable mold section (31) having mold surfaces being opposed to each
other, either said fixed mold section (30) or said movable mold section (31) being
engaged with said outside air cutoff member (32) covering an outer peripheral
surface of the other said mold section through a clearance, said inner side surface

and said outer peripheral surface being opposed to each other;

a resin tablet supplying step of supplying resin tablets (R) in a plurality of post (3)

being arranged ‘in said mold respectively;

a lead frame supplying step of supplying and setting electronic parts (14) being
mounted on lead frames (15) in prescribed positions in cavities (5, 6) being

arranged in said mold respectively;

a resin tablet heating step of heating said resin tablets (R) being supplied in said
pots (3) of said mold respectively;

a hollow sealing member expanding step of éxpanding said hollow sealing member

(33a, 33b) by pressurizing means;

an outside air cutoff step of bringing said expanded hollow sealing member (332,
Tuis is the replacement sheet
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resi'stant “etasti c-materi al . 21. The nold for sealing electronic

parts, )i in in accordance wwth claim 17, wherein t he
di ame!)'ml m “Eﬁport ion (7), provided in each said resin passage
(8), each said 3

43

33b) into contact with said outer peripheral surface of said
mold or said inner side surface of said outside air cutoff
member (32) being opposed thereto for isolating an internal
space portion, including at least said pots (3) respective resin
passages (8) and said cavities (5, 6), said internal space
portion being defined between said expanded hollow sealing
member (33a, 33b), said mold surfaces of said mold from the
exterior and said outside air cutoff member;

an internal space portion evacuating step of forcibly suction-
discharging residual air and/or meoisture in said internal space
portion, air and/or moisture flowing out from said resin tablets
(R), being heated/expanded in said resin tablet heating step,
into said internal space portion, and gases being generated by
said heating to the exterior of said internal space portion in
said outside air cutoff step, thereby improving the degree of
vacuum in said internal space portion;

a mold closing step of closing said fixed mold section (30)
and said movable mold section (31) in a state engaging said
electronic parts (14) being mounted on said lead frames (15) in
prescribed positions_of said cavities (5, 6) of said mold; and

a resin sealing step of pressurizing said resin tablets (R)
being supplied in said pots (3) of said mold for injecting
melted resin materials béing heated/melted in said pots (3) into
a prescribed number of said cavities (5, 6) being arranged on
side positions of said pots (3) respectively through said regin
passages (8), thereby sealing said electronic parts (14) being

engaged in said cavities (5, 6) with molded resin.
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pot (3) is at least twice that of each said pot (3). 22. A nold for

seal i ng with mol ded resin conprising a fixed nold section
(30) an mnmmnmnnmlﬂ section (31) being opposed to each ot her, at
| east either saidifixed nold section (30) or said novable nold sectlon
(31) being provided with pots (3) for supplying resin materials, resin

passages (8) and cavities (5, 6) for ##l ding resin,
| 10. The method of sealing electronics parts with molded
resin in accordance with claim 9, wherein
said hollow sealing member arranging step is carried out
by engaging said hollow sealing member (33a, 33b) in a groove
being formed in at least either said inner side surface of said
outside air cutoff member (32) or said outer peripheral surface
of said mold, |
said hollow sealing member expanding step being carried out
by expanding said hollow sealing member (33a, 33b) to convexly

project from said groove.

11. The method of sealing electronic parts with molded
resin in accordance with claim 9, wherein

said mold closing step includes an intermediate mold
closing step of closing said fixed mold section (30) and said
movable mold section (31) in a state maintaining a prescribed
space between said mold surfaces in advance of bringing said
mold surfaces of said fixed mold section (30) and said movable
mold section (31) into contact with each other for completely
closing said mold in an outside air cutoff state being attained

through said outside air cutoff step.

12. The method of sealing electronic parts with molded
resin in accordance with claim 11, wherein
said intermediate mold closing step is carried out in a

state stopping said movable mold section (31).
13. The method of sealing electronic parts with molded
resin in accordance with claim 11, wherein
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ei ther —sai'd fi xed nDId section (30) or said novable nold section (31)

bei ng pr tside air cutoff menber (32) being so engaged as

to cover ﬂ" “ﬁ' Hﬁf““ﬂeral surface of the other said nold section

t hr ough ceaLanee,s * for setting electronic parts (14) being nounted

on Iead frames (15) in prescribed positions of said cavities (5, 6),

closing said fixed nold section (30) arfffsaid novable nold section (31),

and injecting said resin materials being heated/nelted in said pots (3)

into said said intermediate mold closing step is continuously carried
out without stopping said movable mold section (31) while
reducing the speed for moving said movable mold section from a
state of maintaining a prescribed space between said mold
surfaces of said fixed and movable mold sections to a complete

mold closing state of bringing said mold surfaces into contact

with each other.

14. The method of sealing electronic parts with molded
resin in accordance with claim 9, wherein

said hollow sealing member arranging step includes a step
of embedding a contractive tubular member in at least either
said inner side surface of said outside air cutoff member (32)

or said outer peripheral surface of said mold.

15. The method of sealing electronic parts with molded
resin in accordance with claim 14, wherein

said hollow sealing member (33a, 33b) is expanded to
convexly project from said embedded surface.

16. The method of sealing electronic parts with molded
resin in accordance with claim 9, wherein

a member consisting of a heat-resistant elastic material .

is employed as said hollow sealing member (33a, 33b).

17. A mold for sealing electronic parts with molded resin,
comprising a fixed mold section (1) and a movable mold section

(2) being opposed to each other,

W&wmwwmmmmm%t
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49 cavities (5, 6) through said resin passages (8), thereby sealing
sai d el ect+onic_parts (14) with nolded resin,

O g

at least either said fixed mold section (1) or said
movable mold section (2) being provided with pots (3) for
supplying resin materials, resin passages (8) and cavities
(5, 6) for molding resin,

for setting electronic parts (14) being mounted on
lead frames (15) in prescribed positions of said cavities
(5, 6), closing said fixed mold section (1) and_said
movable mold section (2), and injecting said resin
materials being heated/melted in said pots (3) into said
cavities (5, 6) through said resin passages (8)
respectively, thereby sealing said electronic parts (1l4)
with molded xresin,

said mold further comprising:

‘a2 hollow sealing membef (17) being arranged in at
least one of mold surfaces of said fixed mold section (1)
and said movable mold section (2); |

pressurizing means (19) for expanding said hollow
sealing member (17) by pressurizing‘its interior; and

evacuation means (23) for forcibly suction-
discharging air, moisture and gases from an internal space
portion, including said pots (3), said resin passages (8)
and said cavities (5, 6), being defined by bringing said
hollow sealing member (17) being expanded by said
pressurizing means (19) into contact with one said mold

surface being opposed to that provided with said hollow

gheet
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said nold further conpri sing: a holl ow seal i ng nenber (33a, 33b)

being arranged in at |-east either an inner side surface of said outside

air cutoff—ﬁEﬁbef—fSQ}—or an outer peripheral surface of said fixed nold
Q sai d nnvable nol d section (31) being covered with said

out5| d m@ ml ! ” (32); pressurizing neans (19) for expanding
sai d h nbe (33a, 33b)4®y pressurizing its interior; and
evacuation neans (23) for forcibly suction-

sealing membexr (17) in closing of said fixed mold section
(1) and said movable mold section (2) to the exterior of
séid internal space portion while isolating said intermal
space portion from the exterior, thereby improving the

degree of vacuum in said internal space portion.

18. The mold for sealing electronic parté_with
moldéd resin in accordance with claim 17, wherein

said hollow sealing member (17) includes a
contractive tubular member being embedded in at least one
of said mold surfaces of said fixed mold section (1) and
said movable mold section (2) to enclose said internal

space portion.

19. The mold for seéling electronic parts with
molded resin in accordance with claim 18, wherein

said hollow sealing member (17) is so formed as to
partially project along-its overall lengﬁh from said mold
surface being provided with said hollow sealing member
(17) in a state being pressurized by said pressurizing

means (19).

20. The mold for sealing electronic parts with
molded resin in accordance with claim 17, wherein

said hollow sealing member (17) consists of a heat-

ast
) L
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di scharging air, noisture and gases froman internal space portion

i ncl udi ng—sai-d-pats (3), said resin passages (8) and said cavities (5, 6),

bei ng d:ﬂ?ned in closing of said fixed nold section (30) and sai d novabl e
c

nol d se ”WIH it ‘exterior of said internal space portion while
I sol ati i "ﬂ#d pace portion fromthe exterior, thereby inproving

t he degree of vactunt i n sai d internal 48pace portion.

resistant elastic material.

21. The mold for sealing electronic parts with
molded resin in accordance with claim 17, wherein

the diameter of each cull portion (7), provided in
each said resin passage (8), being opposed to each said

pot (3) is at least twice that of each said pot (3).

22. A mold for sealing electronic parts with mélded
resin comprising a fixed mold section (30) and a movable
mold section (31) being opposed to each other,

at least either said fixed mold section (30) or said
movable mold section (31) being provided with pots (3) for
supplying resin materials, resin passages (8) and cavities
(5, 6) for molding resin,

either said fixed mﬁld section (30) or said movable
mold section (31) being provided with an outside air
cutoff member (32) being so engaged as to cover an outer
peripheral surface of the other said mold section through
a clearance,

for setting electronic parts (14) being mounted on
lead frames (15) in prescribed positions 6f said cavities
(5, 6), closing said fixed mold section (30) and said
movable mold section (31), and injecting said resin

materials being heated/melted in said pots (3) into said

This is the replasement sheet
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23. The noltd-for-sealing electronic parts with nolded resin in accordance

W th Glagi erein said holl ow sealing nenber (33a, 33b) includes
a cof”ﬂﬂgi ! ﬂ uﬂ‘l menber bei ng enbedded in at | east
This i s Ml sheet Dat e:’

49

cavities (5, 6) through said resin passages (8), théreby
sealing said electronic parts (14) with molded resin,

said mold further comprising:

a hollow sealing member (33a, 33b) being arranged in
at least either an inner side surface of said outside air’
cutoff member (32) or an outer peripheral surface of said
fixed mold section (30) or said movable mold section (31)
being covered with said outside air cutoff member (32);

pressurizing means (19) for expanding said hollow
sealing member (33a, 33b) by pressurizing its interior;
and

evacuation means (23) for forcibly suction-
discharging air, moisture and gases from an internal space
portion, including said pots (3), said resin passages (8)
and said cavities (5, 6), being defined in closing of said
fixed mold section (30) and said movable mold section (31)
to the ekxterior of said internal space portion while
isolating said internal space portion from the exterior,
thereby improving the degree of vacuum in said internal

space portion.

.23. The mold for sealing electronic parts with
molded resin in accordance with claim 22, wherein
said hollow sealing member (33a, 33b) includes a

contractive tubular member being embedded in at least

This is the replacement sheet
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50 either said inner side surface of said outside air cutoff member
(32) ofr-an outer—pertpheral surface of said fixed nold section (30) or

sai d noyv tion (31) being opposed thereto for enclosing said
i nter na”m“ﬁ“ﬂﬁm“ﬂmﬁm 24. The nmold for sealing electronic parts
with e s %

M
50

either said inner side surface of said outside air cutoff
member (32) or an outer peripheral surface of said fixed
mold section (30) or said movable mold section (31) being

opposed thereto for enclosing said internal space portion.

24. The mold for sealing elec¢tronic parts with
molded resin in accordance with claim 23, wherein

said hollow sealing member (33a, 33b) is so formed as
to partially project along its overall length from said
surface having said hollow sealing member (33a, -33b) being
embedded therein in a state being pressurized by said

pressurizing means (19).

25. The mold for sealing electronic parts with
molded resin in accordance with claim 22, wherein
said hollow sealing member (33a, 33b) consists of a

heat-resistant elastic material.

26. The mold for sealing electronic parts with
molded resin in accordance with claim 22, whefein

the diameter of each cull portion (7), provided in
each said resin passage (8), being opposed to each said

pot (3) is at least twice that of each said pot (3).
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nol ded resin in accordance with claim23, wherein sai d hol |l ow sealing
menber (33a, 33b) is so forned as to partially project along its overal
length fromsaid surface having said hollow seal i:zng menber (33a, 33b)
bei ng enbedded therein in a state being pressurized by said pressurizing

means (19). 25. The nold for sealing electronic parts with nol ded
resin in accordance with claim 22, wherein
1
FIG. 1
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said holl ow sealing nmenber (33a, 33b) consists of a heat-resistant elastic -
mat eri al . 26. The nold for sealing electronic parts with nolded
resin in accordance with claim 22, wherein t he di aneter of each cul
portion (7), provided in. each said resin passage (8), being opposed to
each said pot (3) is at least twice that of each said pot (3).

2

FIG. 2
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