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TITLE OF THE INVENTION
Method of Sealing Electronic Component with Molded

Resin

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an improvement of a
method of sealing an electronic component with molded
resin for sealing an electronic compénent such as an IC,
an LSI, a diode, a capacitor or the like which is mounted
on a lead frame with a resin material.
Description of the Background Art

In general, an electronic component is sealed with

"molded resin by transfer molding. In general, this method

is carried out through a mold assembly for sealing an
electronic component with xeéin as follows:

A fixed upper mold section and a movable lower mold
section of the mold assembly are previously heated to a
resin'mdlding temperature with heating means, and the
uppér and lower mold.sections are opened.

Then, a lead frame provided with an electronic

- -component is supplied to/set on a prescribed position of a
mold surface of'the lower mold section, while a resin

fméteiialiis-suppliedzinto pots of the lower mold section.

Then, the lower mold section is upwardly moved to

close the upper and lower mold sections. At this time, the
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electronic component and the lead frame around the same
are engaged and set in upper and lower mold cavities which
~are oppositely provided on the mold surfaces of the upper
and lower mold.sectioné respectively, while the resin
material received in the pots is heated and successively
melted. _

Then, the resin material heated/melted in the pots is
pressed with plungers to be iﬂjected into and charged in
the upper and lower mold cavities through :esin”passages,
whereby the electronic component and the lead frame around
the same received in the mold cavities are sealed in a
resin mold package which is molded in correspondence to
the shapes of the mold cavities.

After a lapse_of a time which is necessary for
hardening the melted resin material, the upper and lower
mold sections are opened so that the resin mold package
and the lead frame in the upper and lower mold cavities
and the hardened resin in the resin passages are released
from the mold assembly with ejector pins provided on the
mold sections respectively.

Although the heated/melted resin material is injected
into and charged in the mold cavities and a prescribed
resin pressure (resin pressing force) is applied to the
resin injected into and charged in the mold cavities with

the plungers, however, adhesion (adhesiveness) between the
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resin mold package molded in the mold cavities and the

lead frame is so weak that a clearance is

disadvantageously readily defined between the resin mold

package and the lead frame.

Namely, water infiltrates from the clearance and
inhibits the function of the electronic component sealed
in the resin mold package, to disadvahtageously
deteriorate the quality of the product (resin mold
package) and damage its reliability.

SUMMARY OF THE INVENTION

An'ebject of the present invention is to provide a
method of sealing an electronic component with molded
resin, which improves adhesion between a resin mold
package molded in mold cavities of a mold assembly and a

lead frame.

Another object of the present invention is to improve

adhesion between a resin mold package molded in mold
cavities of a mold assembly and a lead frame for
inhibiting the resin mold package and the lead frame from
defining a clearance therebetween while preventing
infiltration of water from between the resin mold package
and the lead frame, thereby cbtaining a product having
high quality and high reliability as a result.

In order to attain the aforementioned objects, the

inventive method of sealing an electronic component with

-3 - This Sheet Has Been Replaced

T




}]

10

15

20

25

molded resin comprises an electronic component setting
step of engaging an electronic component which is mounted
on a lead frame in mold cavities oppositely provided on
mold surfaces of fixed and movable mold sections
respectively, and a resin sealing step of charging a
heated/melted resin material in the mold cavities
receiving the electronic component and sealing the
electronic component received in the mold cavities and the
lead frame around the same in a resin mold package
corresponding to the shapes'of the mold cavities.

The feature of the inventive method resides in that
the resin sealing step comprises steps of applying a
prescribed resin pressure to the resin material charged in
the mold cavities, and thereafter pressing the resin
received in the mold cavities against surfaces of the lead
frame from the exterior.

According to the present invention, the adhesion
between the resin mold package molded in the mold cavities
and the lead frame is improved due to the aforementioned
steps of applying a prescribed resin pressure to the resin
charged in the mold cavities and thereafter pressing the
resin received in the mold cavities against the surfaces
of the lead frame from the exterior. Thus, the resin mold
package and the lead frame are prevented from defining a

clearance therebetween while water is prevented from
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infiltrating from between the resin mold package and the
lead frame, whereby the quality and reliability of the
product can be improved.

In a preferred embodiment of the present invention,
the step of pressing the resin received in the mold
cavities is carried out by feeding compressed air to the
resin received in the mold cavities under pressure.

In another preferred embodiment of the present
invention, the method further comprises a step Jf covering
inner surfaces of the mold cavities with mold releasing
films along the shapes of the mold cavities, and the step
of pressing the resin received in the mold cavities is
carried out by feeding compressed air into the mold
cavities whose inner surfaces are covered with the mold
releasing films under pressure and pressing the resin
received in the mold cavities through the mold releasing
films. | _

When the resin received in the mold cavities is
pressed through the mold releasing films in the
aforementioned manner, mold releasability of the molded
product is improved in relation to the mold cavities
without damaging the adhesion between the resin mold
package molded in the mold cavities and the lead frame.

In still another preferred embodiment of the present

invention, the step of pressing the resin received in the
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mold cavities is cafried out by pressing the resin in the
mold cavities against the surfaces of the lead frame from
the exterior with pressing members provided on bottom
surface portions of the.mold cavities.

In a further preferred embodiment of the present
invention, the step of pressing the resin received in the
mold cavities is carried out by closing the fixed and
movable mold sections which are closed with a prescribed
low closing pressure further with a prescribed high
closing pressure.

In a further preferred embodiment of the present
invention, the method further comprises a step of mounting
heat radiating plates on inner bottom surfaces of the mold
cavities, and the step of_pressing the resin received in
the mold cavities is carried out by feeding compressed air
to the heat radiating plates under pressure from the
exterior thereby pressing the resin against the surfaces
of the lead frame through the heat radiating plates.

In a further preferred embodiment of the present
invention, the method further comprises a step of mountiné
heat radiating plates on inner bottom surfaces of the mold
cavities, cavity bottom surface members provided on bottom
surfaces of the mold cavities are prépared from porous
materials having continuous pores opened on surfaces

closer to the bottom surfaces of the mold cavities, and
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- the step of pressing the resin received in the mold

cavities is carried out by feeding compressed air into'the
mold cavitieS'undef pressure through the continuous pores,
fhereby pressing the resin against the lead frame through
the heat radiating plates.

In a further preferred embodiment of the present
invention, the method further cémprises a step of covering
inner surfaces of the mold cavities with mold releasing
films along the shapes of the mold cavities, mold members
comprising at least the mold cavities are prepared from
porous materials having continuous pores opened in the
overall inner surfaces of the mold cavities, and the step
of pressing the resin received in the mold cavities is
carried out by feeding tompressed air into the mold
cavities having the inner surfaces cofered with the mold.
releasing films under pressure through the continuous
pores and pressing the resin received in the mold cavities
through the mold releasing films.

In a further preferred embodiment of the present
invention, the step of pressing the resin received in the
mold cavities is carried out by feeding compressed air
into the mold cévities under pressure when the resin
charged in the mold cavities is not yet completely
hardened but still in a substantially semi-hardened state.

In a further preferred embodiment of the present
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invention, the.step éf pressing the resin received in the
mold cavities is carried out by feeding compressed air
into the mold cavities under pressure when the melted
resin material is complétely charged in the mold cavities.

In a further preferred embodiment of the present
invention, the step of pressing the resin received in the
mbld cavities is carried out by feeding compressed air
into the mold cavities under pressure immediately after
reduction of the resin pressure in the mold cavities is
started by hardening of the resin in the mold cavities.

In a further preferred embodiment of the present
invention, the step of pressing the resin received in the
mold cavities is carried out by continuously feeding
compressed air into thé mold cavities under pressure
during reduction of the resin pressure in the mold
cavities due to hardening of the resin in the mold
cavities.

In a further preferred embodiment of the present
invention, the step of pressing the resin received in the
mold cavities is carried out by feeding compressed air
into the mold cavities under pressure when reduction of
the resin pressure in the moldlcavities is completely
ended by hardening of the resin in the mold cavities.

The foregoing and other objects, features, aspects

and advantages of the present invention will become more

-
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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 schematic longitudinal sectional view
showing a principal part of a mold assembly for resin
sealing for carrying out the method according to the
present invention, illustrating mold cavities of the mold
assembly not yet charged with melted resin inje¢ted
thereinto;

Fig. 2 is a schematic longitudinal sectional view
showing the principal part of the mold assémbly for resin
sealing corresponding to Fig. 1, illustrating a state of
feeding compressed air to resin reéeived in the mold
cavities of the mold assemblylunder pressure;

Fig.-3 is a schematic longitudinal sectional view
showing a principal part of a mold assembly for resin
sealing for carrying out the method according to the
present invention, illustrating a state of feeding
compressed air to mold releasing films covering inner
surfaces of mold cavities of the mold assembly along the
shapes thereof under pressure nhile pressing resin through
the mold releasing films;

Fig. 4 is a schematic longitudinal sectional view

showing a principal part of a mold assembly for resin
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sealing for carrying out the method according:to the
present invention, illustrating a state of pressing resin
received in mold cavities of the mold assembly with
pressing members provided on inner bottom surface portions
of the mold cavities;

Fig. 5 is a schematic longitudinal sectional view
showing a principal part of a mold assembly for resin
sealing for carrying out the method according to the
present invention, illustrating a state of feeding
compressed air to.heat radiating plates fixed to bottom
surface portions of mold cavities of the mold assembly
under pressure while pressing resin through the heat
radiating plates;

Fig. 6 is a schematic longitudinal sectional view
showing a principal part of a mold assembly for resin
sealing for carrying out the method according to the
present invention, illustrating a state of feeding
compressed air to heat radiating plates fixed to bottom
surface portions of cavities in the mold assembly under
pressure while feeding compressed air to the heat
radiating plétes through continuous pores of cavity bottom
surfaqé members, prepared from porous materials, provided
on the mold assembly under pressure thereby pressing resin
received in the mold cavities through the heat radiating

plates;
//
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Fig. 7 is a schematic longitudinal sectional view
showing a principal part of a mold assembly for resin
sealing for carrying out the method according to the
present invention, illustrating a state of feeding
compressed air through continuous pores of cavity bottom
surface members, prepared from porous materials, provided
on the mold assembly under pressure thereby pressing resin
received in the mold cavities through mold releasing
films; i

Fig. 8 is a schematic longitudinal sectional view
showing a principal part of a mold assembly for resin
sealing for carrying out the method according to the
present invention, illustrating a state of feeding -
compressed air to mold releasing films thréugh continuous
pores of porous materials forming cavity members defining
overall mold cavities under préssure thereby pressing
resin received in the mold cavities through the mold
releasing films; and

Fig. 9 is a schematic longitudinal sectional view
showing a principal part of a mold assembly for carrying
out the method according to the present invention,
illustrating a state of feeding compressed air through
converging tubes provided on bottom surfaces of mold
cavities ﬁnder pressure thereby pressing resin received in

the mold cavities through mold releasing films.
-—_
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DESCRIPTiON OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention are now
described with reference to the drawings.

Figs. 1 and 2 show a principal part of a mold in a
mold assembly according to an embodiment of the pfesent
invention. This mold is formed by a fixed upper mold
section (fixed mold section) 1 and a movable lower mold
section (movable mold section) 2 which is opposed to‘the
fixed upper mold section 1. )

A necessary number of upper mold cavities 3 for
molding resin are provided on a mold surface of the upper
mold section 1, while lower mold cavities 4 for molding
resin are provided on a mold surface of the lower mold
section 2, to be opposed to the upper mold cavities 3.

The upper and lower mold sections 1 and 2 are
provided with heating means (not shown) for heating thesé
mold sections f and 2 to a prescribed temperature.

The mold surface of the lower mold section 2 is
provided with a necessary number of pots (not shown) to be
supplied with a resin material, while plungers (not shownf
for pressing the resin are engaged in the pots
respectively.

Further, the lower mold sectionlz is provided with a
concave part 2a for supplying/setting a lead frame 6

provided with an electronic component 5, while a lower
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resin passage (not shown) is communicatively connected
with the mold cavities 4 of the lower mold section 2.

On the other hand, the upper mold section 1 is

provided with a cull part (not shown) for receiving the

melted resin material transferred from the pots under
pressure with the plungers and distributing the same into
an upper resin passage.

When the upper and lower mold sections 1 and 2 are
closed, the upper and lower resin passages are ”
communicatively connected with each other, while the pots
and the upper and lower mold cavities 3 and 4 communicate
with the cull part through the upper and lower resin
passages.

The resin material heated/melted in the mold pots are
pressed with the plungers to be injected into and charged
in the mold cavities 3 and 4 through the cull part and the
upper and lower resin passages, so that a prescribed resin
pressure can be applied thereto with the plungers.

Thus, the electronic component 5 engaged/set in the
mold cavities 3 and 4 is sealed in a resin mold package 7
corresponding to the shapes of the mold cavities 3 and 4.

The uppef and lower mold sections 1 and 2 are
provided with pressing means for further pressing the
resin received in the mold cavities 3 and 4 against .

surfaces of the lead frame 6 after the heated/melted resin
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material is injected into and chafged in the mold cavities
3 and 4 and the prescribed resin pressure is'applied to
the resin received in the mold cavities 3 and 4, thereby
improving adhesion between the resin mold package 7 molded
in the mold cavities 3 and 4 and the lead frame 6.

The pressing means are structured as follows:

The upper mold section 1 is provided with a necessary
number of air holes 8 of necessary shapes communicatihg
with inner bottom surfaces of the upper mold cavities 3
while the air holes 8 are communicatively connected with
an air compression source 10 such as a compressor through
a necessary air passage 9, so that the air compression
source 10 feeds compressed air into the upper mold
cavities 3 under pressﬁre through the air passage 9 and
the air holes 8. |

Thus, the resin received in the upper mold cavities 3
can be pressed against the upper surface of the lead frame
6 with the compressed air (see Fig. 2).

Similarly to the upper mold section 1, the lower mold
section 2 is provided with a necessary number of air holes
12 of necessary shapes communicating with inner bottom
surfaces of the lower mold cavities 4 while the air holes
12 are communicatively connected with an air compression

source 10 such as a compressor through a necessary air

‘passage 9, so that the air compression source 10 feeds

\'\~—-
- 14 -
1 This Sheet Has Been

N



10

15

20

25

compressed air into the lower mold cavities 4 under
pressure through the air passage 9 and the air holes 12.

Thus, the resin received in the lower mold cavities 4
can be pressed against the lower surface of the lead frame
6 with the compressed air (see Fig. 2).

Switching pins (valve pins) 11 are engaged in the air
holes 8 of the upper mold section 1 for opening/closing
the air holes 8, while switching pins 13 are engaged in
the air holes 12 of the lower mold section 2 for
opening/closing the air holes 12. The switching pins 11
and 13 of the upper and lower mold sections 1 and 2 are
vertically movable by proper vertical driving mechanisms
(not shown) respectively.

When the vertical driving mechanisms move forward end
surfaces of the switching pins 11 and 13 of the upper and
lower mold sections 1 and 2 to positions substantially
flush with the inner bottom surfaces of the upper and
lower mold cavities 3 and 4 respectively, the air holes 8
and 12 can be reliably blocked with forward end portions
lla and i3a of the switching pins 11 énd 13 respectively.

In this case, the upper and lower mold cavities 3 and
4 have the same functions and structures as general mold
cavities while these cavities 3 and 4 are reliably cut off

from the air compression sources 10 by the forward end

portions l1lla and 13a of the switching pins 11 and 13,

-
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whereby the compressed air can be prevented from flowing

into the upper and lower mold cavities 3 and 4
respectively.

While the forward end portions 1la and 13a of the
switching pins 11 and 13 are provided to be closely
engaged with communication holes 8a and 12a between the
éir holes 8 and 12 and the upper and lower mold cavities 3
and 4 respéctively, the switching pins 11 and 13
themselves are provided to be loosely engaged with the air
holes 8 and 12 respectively.

When the vertical driving mechanisms move the
switching ﬁins 11 and 13 oppositely to the upper and lower
mold cavities 3 and 4 respectively, on the other hand, the
air holes 8 and 12 (the communication holes 8a and 12a)
are released from the states blocked with the forward end

portions lla and 13a of the switching pins 11 and 13

- respectively, so that the air holes 8 and 12 can be opened

respectively.

Namely, the upper mold cavities 3 are communicatively
connected with the air compression source 10 through the
air holes 8, so that compressed air is fed into the upper
mold cavities 3 under pressure through the air holes 8
(the communication holes 8a). Referring to Fig. 2, the
compressed air is downwardly fed under pressure from the

inner bottom surfaces of the upper mold cavities 3.

- 16 - Sheet Has Been Replaced

T




10

15

20

25

Thus, the resin received in the upper mold cavities 3
can be pfessed against the upper surface of the lead frame
6 with pressing force by the compressed air, thereby
improving the adhesion between (the upper portion of) the
resin mold package 7 molded in the upper mold cavities 3,
the upper surface of the lead frame 6 and the electronic
component 5. '

On the other hand, the lower mold cavities 4 are
communicatively conﬁected with the air compression source
10 through the air holes 12, so that compressed air is fed
into the lower mold cavities 4 under pressure through the
éir holes 12 (the communication holes 12a). Referring to
Fig. 2, the compressed air is upwardly fed under pressure
from the inner bottom surfaces of the lower mold cavities
4,

Thus, the resin received'in the lower mold cavities 4
can be pressed against the lower surface of the lead frame
6 with pressing force by the compressed air, thereby
improving the adhesion between (the lower portion of) the
resin mold package 7 molded in the lower mold cavities 4
and the lowér surface of the lead frame 6.

As shown in-Figs. 1 and 2, the air holes 8 and the
switching pins 11 are regularly closely engaged wifh each
other to be cut off from the exterior on the sides of the
air holes 8 opposite to the upper mold cavities 3.

- e
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Similarly, the air holes 12 and the switching pins 13
are regularly closely engaged with each other to be cut
off from the exterior on the sides of the air holes 12
opposite to the lower mold cavities 4.

After the resin received in the upper and lower mold
cavities 3 and 4 is hardened, the forward end portions 1la
and 13a of the switching pins 11 and 13 afe projected into
the upper and lower mold cavities 3 and 4 respectively,
whereby the resin mold package 7 molded in the mold
cavities 3 and 4 can be released from the same. In this
case, the switching pins 11 and 13 have mold releasing
actions for serving as the so-called ejector pins
réspectively.

Thus, the aforementioned mold assembly for resin
sealing generally seals the electronic component-s with
molded resin in the following manner:

The fixed upper mold section 1 and the movable lower
mold section 2 of.the mold assembly are previously heated
with the heating means to a resin molding temperature, and
these mold sections 1 and 2 are opened.

Then, the lead frame 6 provided with the electronic
component 5 is supplied to/set on a prescribed position of
the mold surface of the lower mold séction 2, and the
resin material is supplied into the pots of the lower mold

section 2.
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Then,'the lower mold section 2 is upwardly moved,_
thereby closing the upper and lower mold sections 1 and 2.
At this time, the electronic component 5 and the lead
'frame 6 around the same are engaged and set in the upper
and lowér mold cavities 3 and 4 which are provided on the
mold surfaces of the upper and lower mold sections 1 and 2
to be opposed to each other.

Then, the resin material heated/melted in the pots is
pressed with the plungers, so that the heated/mélted resin

material is injected into and charged in the upper and

lower mold cavities 3 and 4 through the cull part and the

upper and lower resin passages.

At this time, a prescribed resin pressure can be
applied to the resin charged in the mold cavities 3 and 4
with the plungers.

After the prescribed resin pressure is applied to the
resin charged in the mold cavities 3 and 4, the resin
received in the mold cavities 3 and 4 is further pressed
with the pressing means.

Namely, the switching pins 11 and 13 are moved to
open the air holes 8 and 13 on the inner bottom surfaces

of the mold cavities 3 and 4 respectively, while

~ compressed air is fed into the mold cavities 3 and 4 under

pressure from the air compression sources 10, for pressing

the resin in the mold cavities 3 and 4 against the
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sﬁrfaces of the lead frame 6.

Thus, the resin received in the mold cavities 3 and 4
can be pressed against the surfaces of the lead frame.s,
whereby the adhesion between the resin mold package 7
molded in the mold cavities 3 and 4, the lead frame 6 and
the electronic component 5 can be improved.

After a lapse of a necessary time for hardening the
melted resin matérial, the upper and lower mold sections 1
and 2 are opened, while the resin mold package 7 and the
lead frame 6 can be released from the mold cavities 3 and
4 by the switching pins (ejector pins) 11 and 13 provided
on the mold sections 1 and 2 respectively.

In the mold assembly shown in figs. 1 and 2, the
pressure for closing the fixed upper mold section 1 and
the movable lower mold section 2 is set in two stages of
prescribed low and high closing pressures, for pressing
the resin in the mold cavities 3 and 4 and improving the
adhesion between the resin mold package 7, the lead frame
6 and the electronic component 5.

Namely, the upper and lower mold sections 1 and 2 are
closed with the prescribed low closing pressure, and the
electronic component 5 mounted bn the lead frame 6 is
engaged/set in the mold cavities 3 and 4.

Then, the resin méterial heated/melted in the pofs of

the lower mold section 2 is pressed with the plﬁngers, so

-
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that the melted resin material is injected into and
charged in the upper and lower mold cavities 3 and 4
through the cull part and the upper and lower resin
passages.

Then, the prescribed resin pressure is applied to the
resin recei&ed in the upper and lower mold cavities 3 and
4, and the upper and lower mold sections 1 and 2 are
thereafter further closed with the prescribed high closing
pressure.

Namely, the upper and lower mold sections 1 and 2
closed with the prescribed low closing pressure is further
closed with the prescribed high closing pressure, whereby
the pressure can be applied to the resin received in the
mold cavities 3 and 4 while the resin can be pressed
against the surfaces of the lead frame 6.

Thus, the adhesion between the resin mold package 7
molded in the upper and lower mold cavities 3 and 4, the
lead frame 6 and the electronic component 5 can be
impfoved.

A mold assembly for resin sealing shown in Fig. 3 is
now described.

The basic structure of the mold assembly shown in Fig.
3 is identical to that of the mold assembly shown in Figs.

1 and 2.

Namely, the mold assembly shown in Fig. 3 is provided

I
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with a fixed upper mold section 30 and a movable lower
mold section 40 which is opposed to the fixed upper mold
section 30.

Similarly to the embodiment shown in Figs. 1 and 2,
the upper and lower mold sections 30 and 40 are provided
on mold surfaces thereof with upper and lower mold
cavities 31 and 41 for molding resin, so that an
electronic component mounted oh a lead frame 6 can be
engaged and set in the upper and lower mold cavities 31
and 41 when the upper and lower mold sections 30 and 40
are closed.

The mold assembly shown in Fig. 3 is further provided
with pressing means for pressing resin received in the
upper and lower mold cavities 31 and 41, similarly to the
embodiment shown in Figs. 1 and 2.

Namely, the upper and lower mold cavities 31 and 41
are provided on inner bottom surfaces thereof with
necessary numbers of air holes 33 and 43 respectively
while switching pins 32 and 42 are engaged in the air
holes 33 and 43 for opening/closing the same respectively,
similarly to the embodiment shown in Figs. 1 and 2. The
air holes 33 and 43 are communicatively connected with air
compression sources (not shown) through necessary air
passages 50 respectively,-so that the switching pins 32

and 42 are moved to open the air holes 33 and 43
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respectively, thereby feeding compressed air into the
upper and lower mold cavities 31 and 41 uhder pressure.

The mold assembly shown in Fig. 3 is provided with
mold releasing film supply mechanisms 52 for supplying
mold releasing films 51 for preventing resin contact to
the mold surfaces of the upper and lower mold sections 30
and 40 respectively. The mold releasing film supply
mechénisms 52 are formed by mold releasing film delivery
parts 53, mold releasing film take-up parts 54 and the
like, so that the mold releasing films 51 stored in ;he
mold releasing film delivery parts 53 are controlled by
control mechanisms (not shown) and automatically supplied
between the mold surfaces of the upper and lower mold
sections 50_and 40 respectively.

After the electronic component is sealed with resin
by the upper and lower mold sections 30 and 40, the mold
releasing films 51 supplied between the mold surfaces are
automatically taken up by the mold releasing film take-up
parts 54.

The mold releasing films 51 are supplied in proximity

to each other in states extended along the mold surfaces

of the upper and lower mold sections 30 and 40

respectively.
The mold releasing films 51, which are long film

members supplied at least to the surfaces of the mold

R
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cavities 31 and 41 on the mold surféceé of the upper and
lowerlmold sections 30 and 40 respectively, may comprise
heat resistance capable of withstanding the resin molding
temperature of about 175EC, fo: example, flexibility
capable of being elastically deformed for preventing
damages in resin molding, and resin unadhesiveness
(separability) capable of being separated from the resin
mold package 7'after molding.

In the mold assembly shown in Fig. 3, wvacuum sources
(not shown) such as vacuum pumps are communicatively
connected with the aif holes 33 and 34 through switching
valves (not shown) provided on the air passages 50, while
the mold assembly is provided with structures of switching
the switching valves and forcibly sucking/discharging air
etc. from the upper and lower mold cavities 31 and 41 by
evacuating (decompressing) the same through the air holes
33 and 43 and the air passages 50, i.e., forced evaéuation
mechanisms. |

Before a melted resin material is injected into and
charged in the upper and lower mold cavities 31 and 41,
the mold cavities 31 and 41 are evacuated through the air
holes 33 and 43 provided on the inner bottom surfaces
thereof, whereby the mold releasing.films 51 supplied
between the mold surfaces of the upper and lower mold

sections 30 and 40 can be extended in states covering the
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inner surfaces of the upper and lower mold cavities 31 and

41 along the shapes thereof by the suction force, to be

elastically deformed.

Similarly to the upper and lower mold cavities 31 and
41, the upper and lower mold sections 30 and 40 may be
provided with forced evacuation méchanisms such as the air
passages 50 on necessary portions of the mold surfaces.

Namely, the mold releasing films 51 can be extended
in states covering the mold surfaces along irredgular
shapes (e.g., a cull part and upper and lower resin
passages) thereof with £he forced evacuation mechanisms,
to be elastically deformed.

Thus, the mold assembly for resin molding shown in
Fig. 3 seals the e;ectronic component with molded resin as
follows:

When the upper and lower mold sections 30 and 40 are
opened, the mold releasing films 51 are supplied to the
mold surfaces respectively while the lead frame 6 provided
with the electronic component is supplied between the mold
releasing films 51, i.e., between the upper and lower mold
surfaces, so that the ﬁold sections 30 and 40 are closed
and the electronic component is engaged and set in the
upper and lower mold cavities 31 and 41.

Then, the mold releasing films 51 are elasticall&

deformed along the shapes of the upper and lower mold
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cavities 31 and 41 by the forced evacuation mechanisms
respectively.

Then,.a heated/melted resin material is injected into
and charged in the upper and lower mold cavities 31 and 41
with plungers through the cull part provided on the upper
mold section 30 and the upper and lower resin passages,
while a prescribed resin pressure is applied to the resin
received in the upper and lower mold cavities 31 and 41
with the plungers.

Thus, a resin mold package 55 can be molded in the
upper and lower mol& cavities 31 and 41 in correspondence
to the shapes thereof, so that the electronic component
mounted on the lead frame 6 can be sealed in the resin
mold package 55; '

Then, a prescribed resin pressure is applied to the
resin received in the upper and lower mold cavities 31 and
41, i.e., between the mold releasing films 51, and the |
resin is thereéfter further pressed by the préssing means
through the mold releasing films 51.

Namely, the switching pins 32 and 42 are moved to
open the air holes 33 and 43 in the iﬂner bottom suifaces
of the upper and lower mold cavities 31 and 41
respectively, while compressed air is fed to the upper and
lower mold cavities 31 and 41 under.pressure from the air

compression sources for pressing the mold releasing films
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51 with the compressed air, thereby pressing the resin

received in the upper and lower mold cavities 31 and 41
against surfaces of the lead frame 6 from the exterior
through the mold releasing films 51.

Thus, adhesion between the resin mold package 55
molded in the upper and lower mold cavities.31 and 41, the-
lead frame 6 and the electronic component can be improved.

A mold assembly for resin sealing shown in Fig. 4 is
now described. "

The basic structure of the mold assembly shown in Fig.
4 is identical to that shown in Figs. 1 and 2.

Similarly to the embodiment shown in Figs. 1 and 2,
thé mold assembly shown in Fig. 4 is.provided with a mold
consisting of a fixed upper mold section 70 and a movable
lower mold section 80 which is opposed to the fixed upper
mold section 70, while upper and lower mold cavities 71
and 81 for molding resin are oppositely provided on mold
surfaces of the upper'ahd lower mold sections 70 and 80
respectively, so that an electronic component mounted on a
lead frame 6 can be engaged and set in the upper and lower
mold cavities 71 and 81 when the upper and lower mold
sections 70 and 80 are closed.

Pressing members (pressing means) 72 and 82 are

provided on inner bottom surface portions of the upper and

lower mold cavities 71 and 81 for pressing resin received
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in the upper and lower mold cavities 71 and 81

respectively, while the pressing members 72 and 82 are
prpvided with elastic members 73 and 83 such as springs
for pressing the pressing members 72 and 82 toward the

mold surfaces, so that a prescribed resin pressure is

-applied to the resin received in the upper and lower mold

cavities 71 and 81 and the pressing members 72 and 82,

i.e., the bottom surfaces of the upper and lower mold

cavities 71 and 81, thereafter press the resin in the

upper and lower mold cavities 71 and 81 respectively.
In the mold assembly shown in Fig. 4, a resin

material heated/melted in pots of the mold is pressed with

| plungers to be injected into and charged in the mold

cavities 71 and 81, so that a prescribed resin pressure is
applied to the resin charged in the mold cavities 71 and
81 and the resin is thereafter pfessed with the pressing
members 72 and 82 in the mold cavities 71 and 81, to be
pressed against surfaces of the lead frame 6 from the
exterior.

Thus, adhesion between a resin mold package 90 molded
in the upper and lower mold cavities 71 and 81, thellead
frame 6 and the electronic component can be.improved.

A mold assembly for resin sealing shown in'Fig. 5 is
now described.

The basic structure of the mold assembly shown in Fig.

- 28 -
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5 is identical to that shown in Figs. 1 and 2.

: Simiiarly to the embodiment shown in Figs. 1 and 2,
the mold assembly shown in Fig. 5 is provided with a mold
consisting of a fixed upper mold section 100 and a movable
lower mold section 200 which is opposed to the fixed upper

mold section 100, while upper and lower mold cavities 101

and 201 for molding resin are oppositely provided on mold

surfaces of fhe upper and lower mold sections 100 and 200
respectively. "

An electronic component (not shown) mounted on a lead
frame 300 can be engaged and set in the upper and lower
mold cavities 101 and 201, while heat radiating plates 310
and 311 can be fixed to and set on inner bottom surfaces
of the upper and lower mold cavities 101 and 201

respectively.

The inner bottom surfaces of the upper and lower mold

cavities 101 and 201 are provided with necessary numbers

of air passages 102 and 202 communicating with the mold
cavities 101 and 201 respectively, while the air passages
102 and 202 are connected with air compression sources 330
and 331 for feeding compressed air under pressure through
switching valves 320 and 321 and vacuum sources 340 and
341 for forcibly sucking/discharging (decompressing) air
etc. from the upper and lower mold cavities 101 and 201

respectively.
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In the mold éssembly shown in Fig. 5, the electronic
cbmponent mounted on the lead frame 300 and the heat
radiating plates 310 and 311 are set in the upper and
lower mold cavities 101 and 201 of the upper and lower
mold sections 100 and 200 respectively, and ihe upper and
lower mold sections 100 and 200 are cloéed.

At this time, the heat radiating plates 310 and 311
are fixed to and set on the inner bottom surfaces of the
upper and lower mold cavities 101 and 201 through the
suction force of the vacuum sources 340 and 341
respectively.

Then, a resin material heated/melted in pots (not

shown) provided on the lower mold section 200 is pressed

‘'with plungers, and injected into and charged in the upper

and lower mold cavities 101 and 201 through a cull part of
the upper mold section 100 and upper and lower resin
passages.

Then, a prescribed.resin pressure is applied to the
resin received in the upper and lower mold cavities 101
and 201, and the switching valves 320 and 321 are
thereafter switched for feeding compressed air into the.
upper and lower mold cavities 101 and 201 under pressure
from the air compression sources 330.and 331 respectively,
thereby préssurizing the heat radiating plates 310 and 311

in the mold cavities 101 and 201 and pressing the resin

——

-
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received in the upper and lower mold cavities 101 and 201

against surfaces of the lead frame 300 through the heat

radiating plates 310 and 311 respectively.

Thus, adhesion between a resin mold package 350
molded in the upper and lower mold cavities 101 and 201,
the lead frame 300 ahd the electronic component can be
improved.

A mold assembly for resin sealing shown in Fig. 6 is
now described.

The basic structure of the mold assembly shown in Fig.
6 is identical to the structure shown in Figs. 1 and 2.

Similarly to the embodiment shown in Figs. 1 and 2,
the mold assembly shown in Fig. 6 is provided with a mold
consisting of a fixed upper mold section 400 and a movable
lower mold section 401 which is opposed to the fixed upper
mold section 400, while upper and lower mold cavities 410
and 411 for molding resin are oppositely provided on mold
surfaces of the upper and lower mold sections 400 and 401
respectively.

An électronic component (not shown) mounted on a lead
frame 6 can be engaged and set in the upper and.lower mold
cavities 410 and 411 when the upper and lower mold
sections 400 and 401 are closed, while heat radiating
plates 490 and 491 can be fixed to and set on inner bottom

surfaces of the upper and lower cavities 410 and 411

R

i
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respectively.

As showﬁ in Fig. 6, the upper and lower mold cavities
410 and 411 are provided on bottom surface portions
thereof with upper and lower cavity bottom surface members
420 and 421 which.are prepared from porous materials
respectively. The pbrous materials have numbers of fine

continuous potes (not shown) having air permeability as

- described later. Thus, the upper and lower cavity bottom

surface members 420 and 421 prepared from the pbérous
materials can readily pass gas such as air.

Further, the mold assembly shown in Fig. 6 is
provided with forced evacuation mechanisms (vacuum
sources) 432 for forcibly sucking/discharging
(decompressing) air or-the like from the upper and lower
mold cavities 410 and 411, while the forced evacuation
mechanisms 432 are communicatively connected with surfaces,
e.g., those opposite to the surfaces provided with the
upper and lower mold cavities 410 and 411, of the upper
and lower mold cavity bottom surfaces members 420 and 421
through switching valves 433 and air passages 431
respectively.

The mold assembly shown in Fig. 6 is further provided
with air compression sources 430 such as compressors for
feeding compressed air or the like under pressure, and

these air compression sources 430 are communicatively
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connected.with surfaces, e.g., those opposite to the
surfaces provided with the upper and lower mold cavities
410 and 411,'of the upper and lower mold cavity bottom
surfaces members 420 and 421 through the switching valves
433 and the air passages 431 respectively.

On the side of the upper mold section 400 (or the
lower mold section 401), the air compression source 430
and the forced evacuation mechanism 432 are so formed that
functions thereof can be switched through the switching
valve 433, while the switching valve 433 connecting the
air compression source 430 and the forced evacuation
mechanism 432 with each other and the upper mold cavities
410 (or the lower mold cavities 411) are communicatively
connected with each other through the continuous pores
provided on the upper cavity bottom surface members 420
(or the lower cavity bottom surface members 421) prepared
from the aforementioned porous materials and the air
passages 431.

Therefore, the heat radiating plates 490 and 491 can
be fixed to and set on the inner bottom surfaces of the
upper and'lower mold cavities 410 and 411 through suction
force of the forced evacuation mechanisms 432 by
evacuating the upper and lower mold cavities 410 and 411
by the forced evacuation mechanisms 432 through the

continuous pores provided on the surfaces of the upper and

- 33 -
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lower cavity boftom surface members 420 and 421 closer to
the bottom surfaces of the upper and lower mold cavities
410 and 411 respectively and the air passages 431.
Further, compressed air can be reliably fed into the
ﬁpper and lower mold cavities 410 and-411 under pressure
from the air compression sources 430 through the
continuous pores provided on.the surfaces of the upper and
lower cavity bottom surface members 420 and 421 closer to

the bottom surfaces of the upper and lower moldcavities

.410 and 411 respectively while a pressure can be applied

to the resin received in the upper and lower mold cavities
410 and 411 through the heat rédiatiﬁg plates 490 and 491
by switching the switching valves 433.

Similarly to each of the aforementioned embodiments,
a melted resin material is injected into and charged in
the upper and lower mold cavities 410 and 411, while the
electronic component mounted on the lead frame 6 engaged
and set in the upper and lower mold cavities 410 and 411
and the lead frame 6 around the same can be sealed in a
resin mold package 480 molded in the upper and lower mold
cavities 410 and 411 in correspondence to the shapes
thereof.

In the embodiment shown in Fig. 6, structures of
feeding compressed air into the upper and loﬁer mold

cavities 410 and 411 under pressure from the air

- 34 -
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compreséion sources 430 through the air passages 431 and
the continuous pores of the upper and lower cavity bottom
surface members 420 and 421 prepared from the porous
materials thereby pressing the resin received in the upper
and iower mold cavities 410 and 411 are providéd as
pressing means for pressing the resin received in the
upper and lower mold cavities 410 and 411 through the heat
radiating plates 490 and=491.

The aforementioned porous materials may be”formed by
porous metal materials or porous ceramic materials, for
example.

For example, mold members prepared from the porous
metal materials are moided in necessary shapes by storing
powdered metals (or granulated metals) in necessary molds,
e.g.,'molds capable molding the shapes of the upper and
lower cavity bottom surface members 420 and 421, and
compressing the powdered metals in the molds with
necessary high pressures and sintering the same.

Thus, numbers of continuous pores having necessary
pore sizes (diameters) can be arbitrarily formed between
grains of the powdered metals by compressing the powdered
metals with the necessary high pressures and firing the
same thereby properly filling ﬁp clearances between the
grains.

In the mold assembly shown in Fig. 6, the electronic
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component mounted on the lead frame 6 is engaged and set
in the upper and lower mold cavities 410 and 411 of the
upper énd lower mold sections 400 and 401, the heat

radiating plates 490 and_491 are fixed to and set on the
bottom surfaces of the upper and lower mold cavities 410
and 411 by the forced evacuation mechanisms 432, and the
resin material heated/melted in pots of the mold is

§ressed with plungers, to be injected into and charged in
the mold cavities 410 and 411.

Then, a prescribed resin pressure is applied to the

-resin injected into and charged in the mold cavities 410

and.411, and compressed air is thereafter fed into the

upper and lower mold cavities 410 and 411 under pressure

from the air compression sources 430 through the air

.passages 431 and the numbers of continuous pores of the

upper and lower mold cavities 420 and 421 by switching the

switching valves 433, whereby the resin received in the
upper and lower mold cavities 410 and 411 can be pressed
against surfaces of the lead frame 6 from the exterior.

Thus, adhesion between the resin mold paékage 480
molded in the upper and lower mold cavities 410 and 411,
Ithe lead frame 6 and the electronic component can be
improved.

A mold assembly for resin sealing shown in Fig. 7 is

now described.
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The basic structure of the mold assembly shown in Fig.
7 is identical to the structure shown in Figs. 1 and 2.

Similarly to the embodiment shown in Fig. 6, the mold.
éssembly.shown in Fig. 7 is provided with a mold
consisting of a fixed upper mold sectidn 500 and a movable
lower mold section 501 which is opposed to the fixed upper
mold section 500, while upper and lower mold cavities 510
and 511 for'molding resin are oppositely prqvided on mold
surfaces of the upper and lower mold sections 500 and 501.
respectively, so that an electronic component mounted on a
lead frame 6 can be engaged and set in the mold cavities
510 and 511 when the upper and lower mold sections 500 and
501 are closed.

Referring to Fig. 7, the upper and lower mold
cavities 510 and 511 are provided on bottom surfaces
thereof with upper and lower cavity bottom surface members
520 and 521 which are prepared from the aforementioned

porous materials respectively, while numbers of fine

- continuous pores (not shown) are formed on the upper and

lower cavity bottom surface members 520 and 521 prepared

from the porous materials, so that gas such as air can be

passed through the continuous pores, similarly to the
embodiment shown in Fig. 6.
Further similariy to the embodiment shown in Fig. 6,
the mold assembly shown in Fig. 7 is provided with air
-
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compression sources 530 such as compressors for feeding
compressed air or ﬁhe.like under pressure, thle the air
compression sources 530 are communicatively connected with
surfaces, e.g., those opposite to the surfaces provided
with the upper and lower mold cavities 510 and 511, of the
upper and lower mold cavity bottom surfaces members 520
and 521 through air passages 531 respectively.

Switching valves 533 are provided on the air passages
531 on the sides of the air compression sources” 530, while
forced evacuation'mechanisms'532 such as vacuum pumps
(vacuum sources) having evacuation functions are connected
with the switching valves 533.

In the mold assembly shown in Fig. 7, the air
compression sources 536 and the forced evacuation
mechanisms 532 are connected with the switching valves 533
independently of each other, to be communicatively
connected with the air passéges 531 independently of each
other by being switched by the switching valves 533, while
the inner sides of the upper and lower mold cavities 510
and 511 can be communicatively connected with the
switching valves 533 (i.e., the air compression sources
530 and the forced evacuation mechanisms 532) through the
continuous pores and the air passages 531.

Thus, the switching valves 533 are so switched as to

evacuate the upper and lower mold cavities 510 and 511 by
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reliably forcibly sucking/discharging (decompressing) air
or the like therefrom through the continuous pores
provided on the sides of the upper and lower cavity bottom
surface members 520 and 521 closer to the bottom surfaces

of the upper and lower cavities 510 and 511 and the air

- passages 531 respectively, while reliably feeding

compressed air or the like into the upper and lower mold
cavities 510 and 511 under pressure from the air
compression sources 530.

The mold assembly shown in Fig. 7 is further provided

‘with structures utilizing mold releasing films for

preventing resin contact, similarly to the embodiment
shown in Fig. 3.

In the mold assembly shown in Fig. 7, the basic
structures of mold releasing film supply mechanisms énd
the like are identical to those of the embodiment shown in
Fig.'3.

Further, the structures of the mold releasing films
for preventing resin contact shown in Fig. 7 are idéntical
to those of the mold releasing films utilized in the
embodiment shown in Fig. 3.

Namely, the mold assembly shown in Fig. 7 is provided
with mold releasing film supply mechanisms 541 for
supplying mold releasing films 540 for preventing resin

contact to mold surfaces of the upper and lower mold

_-~_N_“~$“%’—“
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sections 500 and 510 respectively, while the mold

‘releasing film supply mechanisms 541 are formed by mold

releasing film delivery parts 542, mold releasing film
take-up parts 543 and the like, so that the mold releasing
films 540 stored in the mold releasing film delivery parts
542 are controlled by control mechanisms (not shown) and
automatically supplied between the mold surfaces of the
upper and lower mold sections 500 and 501 respectively.

After the electronic component is sealed with the
molded resin by the upper and lower mold sections 500 and
501, the mold releasing films 540 supplied between the
mold surfaces are automatically taken up by the mold
releasing film take-up parts 543.

| Similarly to the embodiment shown in Fig. 3, the mold

releasing films 540 are long film members which are
supplied at least to the.surfaces of the mold cavities 510
and 511 on the mold surfaées of the upper and lower mold
sections 500 and 501 respectively, and supplied in
proximity to each other in states extended along the mold
surfaces.of the upper and lower mold sections 500 and 501
fespectively.'

‘The mold assembly shown in Fig. 7 is providéd with
the forced evacuation mechanisms 532, which forcibly
suck/discharge air through- the numbers of fine continuous

pores provided on the upper and lower cavity bottom
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surface members 520 and 521 prepafed from the porous
materials, i.e., the bottom surfaces of the upper and
lower mold cavities.510 and 511, thereby extending the
mold releasing films 540 supplied between the mold
surfaces of the upper and lower mold sections 500 and 501
along the shapes of the upper and lower mold cavities 510
and 511 for elastically deforming the same.

In the mold assembly shown in Fig. 7, a melted resin
material is injected into and charged in the upper and
lower mold cavities 510 and 511 whose inner surfaces are
covered with the extended mold releasing films 540
similarly to each of the aforementioned embodiﬁents; so
that the electronic component mounted on the lead frame 6
and the lead frame 6 around the same can be sealed in a
resin mold package 580 molded in the upper and lower mold
cavities 510 and 511 in correspondence to the shapes
thereof.

Similarly to the embodiment shown in Fig. 6, pressing
means for pressing the resin received in the upper and
lower mold cavities 510 and 511 are formed by structures
of feeding compressed air from the air compression sources
530 into the upper and lower mold cavities 510 and 511
under pressure through.the upper and lower mold cavity
bottom surface members 520 and 521 prepared from the
porous materials.

-
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Namely, the electronic component mounted on the lead
frame é is first engaged and set in the upper and lower
mold cavities 510 and 511 in the mold assémbly shown in
Fig. 7, and the upper and lower mold cavities 510 and 511
are evacuated through the continuous pores of the upper
and lower cavity bottom surface members 520 and 521
prepared from the porous materials with the forced
evacuation mechanisms 532, thereby extending the mold
releasing films 540 to cover the inner surfaces”of the
upper and lower mold cavities 510 and 511 along the shapes
thereof by sucking actions.

Then, the melted resin material is injected into and
charged in the upper-and lower mold cavities 510 and 511
whose inner surfaces are covered with the extended mold
releasing films 540, a prescribed resin pressure is
applied to the resin charged in the upper and lower mold
cavities 510, and compressed air is thereafter fed under
pressure from the air compression sources 530 through the
continuous pores, thereby pressing the resin received in
the upper and lower mold cavities 510 and 511 through the.
mold releasing films 540'by.pressing actions thereof and
pressing the resin against surfaces of the lead frame 6
from the exterior.

Thus, adhesion between the resin mold package 580

molded in the upper and lower mold cavities 510 and 511,
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the lead frame 6 and the electronic component can be
improved.

The resin received in the upper and lower mold

cavities 510 and 511 can be homogeneously pressed through

the mold releasing films 540.

In each of the embodiments shown in Figs. 6 and 7,
mold members, such as cavity blocks, for egample,
comprising at least the overall upper and lower mold
cavities 410 and 411 or 510 and 511 can be prepared from
the aforementioned porouslmaterials, similarly to the
upper and lower cavity bottom surface members 420 and 421
or 520 and 521 provided on the bottom surfaces of the
upper and lower mold cavities 410 and 411 or 510 and 511.

In this case, compressed air can be reliably fed into
the upper and lower mold cavities 410 and 411 or 510 and
511 while the upper and lower mold cavities 410 and 411 or
510 and 511 can be reliably evacuated through the
continuous pores provided on the overall inner surfaces of
the upper and lower mold cavities 410 and 411 or 510 and
511 in the mold members comprising the upper and lower
mold cavities 410 and 411 or 510 and 511'prepared from the
porous materials.

In the embodiment shown in Fig. 6, therefore, the
resin received in the upper and lower mold cavities 410

and 411 can be pressed against the surfaces of the lead

- 43 -
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frame 6 from the exterior by feeding compressed air under
pressure through the continuous pores of the mold members
comprising the upper and lower mold cavities 410 and 411
prepared from the porous materials.

In the embodiment shown in Fig. 7, on the other hand,
the mold releasing fi;ms 540 can be extended to cover the
inner surfaces of the upper and lower mold cavities 510
and 511 along the shaped thereof by the sucking actions of
evacuating the same through fhe continuous poreé provided
on the upper and lower mold cavities 510 and 511 prepared
from the porous materials, while the resin received in the
upper and lower mold cavities 510 and 511 can be pressed
against the surfaces of the lead frame 6 from the exterior
by feeding compressed'air under pressure through the
continuous pores of the mold members comprising the upper
and lower mold cavities 510 and 511 prepared from the
porous materials.

In the embodiment shown in Fig. 7, further, mold
members éuch as cull parts, resin passages or the like,
for example, having surfaces (concave portions) which come
into contact with the melted resin material received
between the mold surfaces of the upper and lower mold
sectioné 500 and 501 can be prepared from the porous
materials, so that the upper and lower mold cavities 510

and 511 can be evacuated through the continuous pores of

J————
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the mold members prepared from the porous materials with
the forced evacuation mechanisms 532.

Thus, the mold releasing films 540 can be extended to
cover the mold surfaces along the shapes (concave
portions) thereof by the sucking actions of the forced
evacuation mechanisms 532, to be elastically deformed.

A mold assembly for resin sealing shown in Fig. 8 is
now described.

.The basic structure of the mold assembly shown in Fig.
8 is identical to the structure shown in Figs. 1 and 2.

Similarly to the embodiment shown in Figs. 1 and 2,
the mold assembly shown in Fig. 7 is provided with a mold
éonsisting of a fixed upper mold section 600 and a movable
lower mold section 601 which is opposed to the fixed upper
mold section 600, while upper and lower mold cavities 610
and 611 for molding resin are oppositely provided on mold
surfaces of the upper and lower mold sections 600 and 601
respectivelj, so that an electronic component mounted on a
lead frame 6 can be engaged and set in the mold cavities
610 and 611 when the upper and lower mold sections 600 and
601 are closed.

In the embodiment shown in Fig. 8, structures
utilizing mold releasing films 640 for preventing resin
contact can be employéd, similarly td the embodiments

shown in Figs. 3 and 7.
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Further, mold members comprising at least the overall
upper and lower mold cavities 610 and 611, i.e., upper and
lowér mold cavity members 620 and 621, are prepared from
porous materials having air permeability respectively in
the upper and lower mold sections 600 and 601 similarly to
the embodiments shown in Figs. 6 and 7, while numbers of
continﬁous pores are provided on the upper and lower mold
cavity members 620 and 621 prepared from the porous
materials, so that gas such as air can be passed through
the continuous pores.

Namely, the upper and lower mold cavity members 620
and 621 comprising at least the upper and lower mold
cavities 610 and 611 are prepared.from the porous
materials, whereby the numbers of continuous pores are
provided on the overall inner surfaces of the upper and
lower mold cavitiés 610 and 611 respectively.

Alternatively, the overall upper and lower mold
sections 600 and 601 may be prepared from the
aforementioned porous materials, so that the numbers of
continuous pores are provided on the overall inner
surfaces of the upper and lower mold cavities 610 and 611.

_Further, the mold assembly shown in Fig. 8 is
provided with air compression sources 630 for feeding
compressed air into the upper and lower mold cavities 610

and 611 under pressure, forced evacuation mechanisms 632
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for evacuating the upper and lower mold cavities 610 and

611, and switching valves 633 for switching functions of

the air compression sources 630 and the forced evacuation

mechanism 632, similarly to the embodiments shown in Figs.

6 and 7.

In addition, the upper and lower mold cavities 610
and 611 of the upper and lower mold cavity members 620 and
621 prepared from the porous materials, the air
compression sources 630 and the forced evacuatibn
mechanisms 632 are communicatively connected with each
other through the numbers of continuous pores provided on
the upper and lower mold cavity members 620 and 621, the
air passages 631 and the switching valves 633.

The air compréssion sources 630 can reliably feed
dompressed air under pressure at least into the upper and
lower mold cavities 610 and 611 through the numbers of

continuous pores of the upper and lower mold cavity

"members 620 and 621 and the air passages 631, i.e.,

through the continuous pores provided on the overall inner
surfaces of the upper and lower mold cavities 610 and 611.
The forced evacuation mechanisms 632 can reliably
evacuate at least the upper and lower mold cavities 610
and 611 through the numbers of continuous pores of the
upper and lower mold cavity members 620 and 621 and the

air passages 631, i.e., through the continuous pores
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'provided on the overall inner surfaces of the upper and

lower mold cavities 610_and 611.

Similarly to the embodiments shown in Figs. 3 and 7,
the mold assembly shown in Fig. 8 is provided with mold
releasing film supply mechanisms 641 for supplying mold
releasing films 640 for preVenting resin contact to mold
surfaces of the upper and lower mold sections 600 and 601
respectively, while the mold releasing film supply
mechanisms 640 are formed by mold releasing filim delivery
parts 642, mold releasing film take-up parts 643 and the
like, so that mold releasing films 640 stored in the mold
releasing film delivery parts 642 are controlled by
control mechanisms (not shown) and automatically supplied
between the ﬁold surfaces of the upper and lower mold
sections 600 and 601 respectively.

The mold assembly shown in Fig. 8 is provided with
the forced evacuation mechanisms 632, which forcibly
suck/discharge air through the numbers of fine continuous
pores provided on the overall inner surfaces of the upper
and lower mold cavities 610 and 611 prepared from the

porous materials before a melted resin material is

‘injected into and charged in the upper and lower mold

cavities 610 and 611, thereby exténding the mold releasing
films 640 supplied between the mold surfaces of the upper

and lower mold sections 600 énd 601 to cover the same
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along the shapes of the upper and lower mold cavities 610

and 611 by suction force thereof, for elastically

deforming the mold releasing films 640.

Similarly to each of the aforementioned embodiments,
the melted resin material is injected into and charged-in
the upper and lower mold . cavities 610 and 611 covered with
the extended mold releasing films 640 in the mold assembly
shown in Fig. 8, so that an electronic component mounted
on a lead frame 6 and the lead frame 6 around the same can
be sealed in a resin mold packagei680 molded in the upper
and lower mold cav1t1es 610 and 611 in correspondence to
the shapes thereof.

In the mold assembly shown in Fig. 8, pressing means
for pressing the resin received in the upper and lower
mold cavities 610 and 611 through the mold releasing films
640 are formed by structures of feeding compressed air to
the mold releasing films 640 in the upper and lower mold
cavities 610 and 611 under pressure from the air
compression sources 630 throﬁgh the air passages 631 and
the continuous pores provided on the overall inner |

surfaces of the upper and lower mold cavities 610 and 611

‘of the upper and lower mold sections 600 and 6§01 prepared

from the porous materials, similarly to the embodiment
shown in Fig. 7.

In the mold assembly shown in Fig. 8, at least the
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upper and lower mold cavities 610 and 611 are reliably
evacuated with forced evacuation mechanisms through the
air passages 631 and the continuous pores of the upper and
lower mold cavity members 620 and 621, thereby extendiﬁg
mold releasing films supplied between the mold surfaces of
the upper and lower mold sections 600 and 601 to cover the
inner surfaces of the upper and lower mold cavities 610
and 611 along the shapes thereof by suction force, and
elastically deforming the mold releasing films.”

Then, the melted resin material is injected into and
charged in the upper and lower mold cavities 610 and 611
of the upper and lower mold cavity members 620 and.621
prepared from the porous materialé, and a prescribed resin
pressure is applied to'the resin charged in the upper and
lower mold cavities 610 and 611, so that the resin -
received in the uppér and lower mold cavities 610 and 611
is.pressed against surfaces of the lead frame 6 from the
exterior through the mold releasing films by pressing
actions of the air compression sources 630 feeding
compressed air under pressure.

Thus, adhesion between the resin mold package 680
molded in the upper and lower mold cavities 610 and 611,
the lead frame 6 and the electronic component can be
improved.

The resin received in the upper and lower mold

—
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cavities 610 and 611 can be homogeneously pressed through
the mold releasing films.

A mold aésembly for resin sealing shown in Fig. 9 is
now described.

The basic structure of the mold assembly shown in Fig.
9 is identical to the structure shown in Figs. 1 and 2.

Similarly to the embodiment shown in Figs. 1 and 2,
the mold assembly shown in Fig. 9 is provided with a mold
éonsisting of a fixed upper mold section 700 and a movable
lower mold section 701 which is opposed to the fixed upper
mold section 700, while upper and lower mold cavities 710
and 711 for molding resin are oppositely provided on mold
surfaces of the upper and lower mold sections 700 and 701
respectively, so that an.electronic component mounted on a
lead frame 6 can be engaged and set in the mold cavities
710 and 711 when the upper and lower mold sections 700 and
701 are closed. _

The upper and lower mold cavities 710 and 711 are
provided on bottom surfaces thereof with necessary numbers
of converging tubes 750 each coﬁsisting of a number of
tubes for paséing gas such as air.

Similarly to the embodiments shown in Figs. 3 and 7,
the mold assembly shown in Fig. 9 is provided with air
compression sources 730 for feeding compressed air under

pressure, forced evacuation mechanisms 732 for evacuation,

—_—
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switching valves 734 connected with the air compression
sources 730 and the forced evacuation mechanisms 732
independently of each other, and air passages 731
communicatively connected with the éwitching valves 734,
so that the air compression sources 730 and 732 are
communicatively connected with the air passages 731
independently of each other by switching the switching
valves 734. ‘

| Further, the air compression sources 730 or the
forced evacuation mechanisms 732 are communicatively
connected with the upper and lower mold cavities 710 and
711 through the converging tubes 750 and the air passages
731 respectively.

Thus, the switching valves 734 are so switched that
the air compression sources 730 can feed compressed air
into the upper and lower mold cavities 710 and 711 under
pressure, while the forced evacuation mechanisms 732 can
evacuate (decompress) the upper and lower mold cavities

710 and 711.

The mold assembly shown in Fig. 9 is further provided

with structures utilizing mold releasing films 740 for
preventing resin contact, similarly to thé embodiments
shown in Figs. 3 and 7.

Namely, the mold assembly shown in Fig. 9 is provided

with mold releasing film supply mechanisms 741 for
-_— _
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supplying mold releasing films 740 to the mold surfaces of
the upper and lower mold sections 700 and 701 respectively.
The mold releasing film supply mechanisms 741 are formed
by mold releasiﬁg film delivery parts 742, mold releasing
film take-up parts 743 and the like, so that the mold.
releasing films 740 stored in the mold releasing film
delivery parts 742 are controlled by control mechanisms
(not shown) and automatically supplied between the mold
surfaces of the upper and lower mold sections 700 and 701
respectively.

After the electronic component is sealed with molded
resin by the upper and lower mold sections 700 and 701,
the mold releasing films 740 supplied between the mold
surfaces are automatically taken up by the mold releasing
film take-up parts 743 respectively.

Before a melted resin material is injected, the
forced evacuation mechanism 532 evacuate the upper and
lower mold cavities 710 and 711 through the converging
tubes 750 provided on inner bottom surfaces thereof, for
extending the mold releasing films 740 supplied between
the mold surfaces of the upper and lower mold sections 700
and 701 by suction force thereby covering the mold
surfaces along the shapes of the upper and lower mold.
cavities 710 and 711 to be elastically deformed.

In the mold assembly shown in Fig. 9, the melted

—
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resin material is injected into and charged in the upper
and lower ﬁold cavities 710 énd 711 whose inner surfaces
are covered with the extended mold releasing films 740,
whereby the electronic component mounted on the lead frame
6 can be sealed in a resin mold package 780 molded in the
upper and lower mold cavities 710 and 711 in
correspondence to the shapes thereof, similarly to the
aforementioned embodiments. |

Further, pressing means for pressing the resin
received in the upper and lower mold cavities 710 and 711
are formed by structures of pressing the resin through the
mold releasing films 740 by feeding compressed air under |
pressure into the upper and lower mold cavities 710 and
711 through the converging tubes 750 provided on the
bottom surfaces of the upper and lower mold cavities 710
and 711 respectively.

In the mold assembly shown in Fig. 9, the electronic
component mounted on the lead frame 6 is first engaged and
set in the upper and lower mold cavities 710 and 711, and
the forced evacuation mechanisms 732 forcibly
suck/discharge air etc. from the upper and lower mold

cavities 710 and 711 with sucking actions thereof through

-the converging tubes 750 provided on the bottom surfaces

of the upper and lower mold cavities 710 and 711; thereby

extending the mold releasing films 740 to cover the inner
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surfaces of the upper and lower mold cavities 710 and 711
along the shapes thereof.

Then, the melted resin material is charged in the
upper and lower mold cavities 710 and 711 whose inner
surfaces are covered with the extended mold releasing
films 710 and 711, a prescribed resin pressure is applied
to the resin charged in the upper and lower mold cavities
710 and 711, and compressed air is thereafter fed from the
air compression sources 730 through the converging tubes
750 thereby pressing the resin received in the upper and
lower mold cavities 710 and 711 through the mold releasing
films 740 by pressing actions thereof, for pressing the
resin received in the upper and lower mold cavities 710
and 711 against surfaces of the lead frame 6 from the
exterior.

Thus, adhesion between the resin mold package 780
molded in the ﬁpper and lower mold cavities 710, the lead
frame 6 and the electronic component can be improved.

The resin received 'in the upper and lower mold
cavities 710 and 711 can be homogeneously pressed through
the mold releasing.films 740.

In each of the aforementioned embodiments, the resin
material is supplied into the pots provided on the lower
mold ‘section of the mold assembly for sealing an

electronic component with molded resin, the resin
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heated/melted in the pots is pressed with the plungers to
be injected into and charged in the upper and lower mold
cavities of the mold sections, a prescribed resin pressure

is applied to the resin charged in the upper and lower -

‘mold cavities, and the resin received in the upper and

lower mold cavities is thereafter pressed against the
surfaces of the lead frame from the exterior, whereby the
adhesion between the resin mold package moided in the
upper and lower mold cavities, the lead frame and the
electronic component is improved.

After the prescribed resin pressure is applied to the
resin charged in the upper and lower mold cavities,'
hardening of the melted resin material received in the
upper and lower mold éavities gradually progresses with
time, whereby the viscosity of the melted resin material
is gradually increased so that the resin is solidified
through a substantially semi-hardened state before
complete hardening.

After the melted resin material is injected into.and
charged in the upper and lower mold cavities and the
prescribed resin ﬁressure is applied to the resin received
in the upper and lower mold cavities, the resin pressure
in the upper_and lower mold cavities is gradually reduced
along the progress of hardening of the resin received in

the upper and lower mold cavities.

—
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After such reduction oi the resin pressure in the
upper and lower mold cavities is completely ended, the
resin is completely solidified (hardened) in the upper and
lower mold cavities.

Due to such hardening (solidification) of the melted
resin material in the upper and lower mold cavities,
therefore, the resin mold package is molded in the upper
and lower mold cavities.

Namely, each of the aforementioned embodiménts can
employ'steps of injecting.and charging the melted resin
material into and in the upper and lower mold cavities,
applying the prescribed resin pressure to the resin
charged in the upper and lower mold cavities, and
thereafter feeding compressed air to the resin received in
the upper and lower mold cavities when the resin charged
in the upper and lower mold cavities is not yet completely
hardened but still in a substantially semi-hardened state,
thereby pressing the resin received in the upper and lower
mdld cavities against the surfaces of the lead frame from
the exterior, for example.

Thus, the adhesion between the resin mold package
molded in the upper and lower mold cavities, the lead
frame and the electronic component can be improved.

Further, each of the aforementioned embodiments can

employ a structure of injecting and charging the melted

el
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resin material into and in the upper and lower mold
cavities and feeding compressed air to the resin received
in the upper and lower mold cavities when the melted resin
material is completely charged in the upper and lbwer mold

5 cavities, thereby pressing the resin received in the upper
and lower mold cavities against the surfaces of the lead
frame from the exterior, for example.

The structure of feeding compressed air to the resin
received in the upper and lower mold cavities when the

10 melted resin material is completely charged in the upper
and lower mold cavities éan be carried out substantially
simultaneously with application of the prescribed resin
pressure to the resin charged in the upper and lower mold
cavities, or before or aftér application of the prescribed

15 rein pressure.

Thus, the adhesion between the resin mold package
molded in. the upper and lower mold cavities, the lead
frame and the electronic component can be improved.

Further, each of the aforementioned embodiments may

20 employ any of the foilowing structures:

‘BEach of the aforementioned embodiments can employ a
structure of ihjecting and éharging the melted resin
material into and in the upper and lower mold cavities,
applying the prescribed resin pressure to the resin

25 charged in the mold cavities and feeding compressed air to
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the resin received in the upper and lower mold cavities
under preséure immediately after reduction of the resin
pressure in the upper and lower mold cavities is started
due to hardening of the resin, thereby pressing the resin
received in the mold cavities against the surfaces of the
lead frame from the exterior.

Each of the aforementioned embodiments can employ a
structure of injecting and charginé the melted resin
material into and in the upper and lower mold cavities,
applying the prescribed resin pressure to the resin
charged in the upper and lower mold cavities, and
thereafter continuously feeding compressed air to the
resin received in.the upper and lower mold cavities under
pressure during reduction of the resin pressure in the
upper and lower mold cavities due to hardening of the.
resin, thereby pressing the resin received in the upper
and lower mold cavities against the surfaces of the lead
frame from the exterior. |

Each of the aforementioned embodiments can employ a
structure of injecting and charging the melted resin
material into and in the upper and lower mold cavities,
applying the prescribed resin pressure to the resin
charged in the upper and lower mold cavities, and feeding
compressed air té the resin received in the upper and

lower mold cavities under pressure when or immediately
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before reduction of the resin pressure in the upper and
lower mold cavities is completely ended due to hardening
of the resin, thereby pressing the resin received in the
upper and lower mold cavities against the surfaces of the
lead frame from the exterior.

| Thus, the adhesion between the resin mold package
molded in the upper and lower mold cavities, the lead
frame and the electronic component can be improved in each
of the aforementioned structures. )

In each of the aforementioned embodiments, gas such
as nitrogen gas, carbon dioxide gas or argon gas can be
employed in place of the'compressed air, for example.

Although the present invention has been 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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WHAT IS CLAIMED IS:

1. A method of sealing an electronic component with
molded resin, comprising:
an electronic component setting step of engaging an
electronic component (5) being mounted on a lead frame (6)
5 in ﬁold cavities (3, 4, 101, 201, 510, 511) beihg
oppositely provided on mold surfaces of a fixed mold
section (1, 100, 500) and a movable mold section (2, 200
and 501) respectively; and _
a resin sealing step of charging a heated/melted
10 resin material in said mold cavities being engaged with
said electronic'component (5) and sealing said electronic
component (5) and said lead frame (6) around the same
being engaged in said mold cavities in a resin mold
package corresponding to the shapes of said mold cavities,
15 said resin éealing step comprising steps of:
applying a prescribed resin pressure to said resin
being changed in said mold cavities, and
thereafter pressing said resin being received in said
mold cavities against said lead frame (6) from the

20 exterior.

2. The method of sealing an electronic component with
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molded resin in accordance with claim 1, wherein said step
of pressing said resin being received in said mold
cavities (3, 4, 101, 201, 510, 511) is carried out by
feeding compressed air to said resin being recgived in

said mold cavities under pressure.

3. The method.of sealing an electronic component with
molded resin in accordance with claim 1, further
comprising a step of covering inner surfaces of" said mold
cavities (3, 4, 510, 511) with mold releasing films (51,
540) along the shapes of said mold cavities,

said step of pressing said resin being received in
said mold cavities is carried out by feeding said
compressed air into said mold cavities having said inner
surfaces being covered with said mold releasing films (51,
540) under pressure thereby pressing said resin being
received in said mold cavities through said mold releasing

films (51, 540).

4. The method of sealing an electronic component with
molded resin in accordance with claim 1; wherein said step
of pressing said resin being.received in said mold
cavities (71, 8l) is carried out by pressing said resin
being received in said mold cavities (71, 81) against said

lead frame (6) from the exterior with pressing members (73,

[
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83) being provided on bottom surface portions of said mold

cavities (71, 81).

5. The method of sealing an electronic component with
molded resin in accordance with claim 1, wherein said step
of pressing said resin being received in said mold
cavities (3, 4) is carried out by closing said fixed mold
section (1) and said movable mold section (2) being closed
with a prescribed low closing pressure further with a

prescribed high closing pressure.

6. The method of sealing an electronic component with
molded resin iﬁ accordance with claim 1, further
comprising a step of mounting heat radiating plates (310,
311) on inner bottom surfaces of said mold cavities (101,
201), '

said step of pressing said resin being received in
said mold cavities being carried out by feeding said
compressed air to said heat radiating plates (310, 311)
from the exterior, thereby pressing said resin against
said lead frame (6) through said heat radiating plates

(310, 311).

7. The method of sealing an electronic component with

molded resin in accordance with claim 1, further

[
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comprising a step of mounting heat radiating plates (490,
491) on inner bottom surfaces of said mold cavities (410,
5 411y, |
cavity bottom surface members (420, 421) provided on
bottom surfaces of said mold cavities (410, 411) being
prepared from porous materials having continuous pores
being opened on surfaces closer to said bottom surfaces of
10 said mold cavities (410, 411),
said step of pressing said resin being recgived in
said mold cavities (410, 411) being carried out by feeding
said compressed air into said mold cavities (410, 411)
under pressure through said continuous pores, thereby
15 pressing said resin against said lead frame (6) through

said heat radiating plates (490, 491).

8. The method of sealing an electronic component with
molded resin in accordance with claim 1, further
comprising a step of covering inner surfaces of said mold
cavities (610, 611) with mold releasing films (640) along

5 the shapes of said mold cavities,

mold memﬁers (620, 621) comprising at least said mold
cavities (610, 611) being prepared from porous materials
having continuous pores being;opened'on overall said inner
surfaces of said mold cavities (610, 611),

10 said step of pressing said resin being received in
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said mold cavities (610, 611) being carried out by feeding
said compressed air into said mold cavities haVing said
inner surfaces being covered with said mold releasing
films (640) through said continuous pores and pressing
said resin being received in said mold cavities through

said mold releasing films (640).

9. The method of Sealing an electronic component with
molded resin in accordance with claim 1, whereih said step
of pressing said resin being received in said mold
cavities (3, 4, 101, 201, 510, 511) is carried out by
feeding said compressed air into said mold cavities under
pressure when said resin being charged in said mold
cavities is not yet completely hardened but still in a

substantially semi-hardened state.

10. The method of sealing an electronic component
with molded resin in accordance with claim 1, wherein said
step of pressing said resin being received in said mold:
cavities (3, 4, 101, 201, 510, 511) is carried out by
feeding said compressed air into said mold cavities when
said melted resin material is completely charged in said

mold cavities.

11. The method of sealing an electronic component

I
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with molded resin in accordance with claim 1, wherein said
step of pressing said resin being received in said mold
cavities (3, 4, 101, 201, 510, S11) is carried out by
feeding said compressed air into said mold cavities under
pressure immediately after reduction of said resin
pressure in said mold cavities is started by hardening of

said resin in said mold cavities.

12. The method of sealing an electronic component
with molded resin in accordance with claim 1, wherein said
step of pressing said resin in said mold cavities. (3, 4,
101, 201, 510, 511) is carried out by continuously feeding
said compressed air into Said mold cavities under pressure
'during reduction of said resin préssure in said mold
cavities caused by hardening of said resin in said mold

cavities.

13. The method of sealing an electronic component
'with molded resin in accordance with claim 1, wherein said
step of pressing said resin in said mold cavities (3, 4,
101, 201, 510, 511) is carried out by feeding said
compressed air into said mold cavities under pressure when
reduction of said resin.pressure in said mold cavities is

completed by hardening of said resin in said mold cavities.
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14. The method of sealing an electronic component

with molded resin in accordance with claim 3, wherein

converging tubes (750) being formed to be opened in innerx

surfaces of said mold cavities (710, 711) are provided on
said fixed mold section (700) and said movable mold
section (701) respectively,

said step of pressing séid resin being received in
said mold cavities (710,.711) being carried out by feeding
said compressed air into said mold cavities (710, 711) |
having said inner surfaces being covered with said mold

releasing films (740) through said converging tubes (750).

15. The method of sealing an electronic component
with molded resin in accordance with claim 3, wherein
cavity bottom surface members (520, 521) being provided on
bottom surfaces of said mold cavities (510, 511) are
prepared from porous materials having continuous pores
being opened on surfaces closer to said bottom surfaces of
said mold cavities (510, 511),

said sfep of préssing said resin being received in

said mold cavities (510, 511) being carried out by feeding

.said compressed air into said mold cavities (510, 511)

having said inner surfaces being covered with said mold
releasing films (540) under pressure through said

continuous pores.

-
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16. The method of sealing an electronic component
with molded resin in accordance with claim 3, wherein mold
members (600, 601) comprising at least said mold cavities
(610, 611) are prepared from porous materials having

5 continuous pores being opened in overall said inner
surfaces of said mold cavities (610, 611),

said step of pressing said resin being received in
said mold cavities (510, 511) being carried out’ by feeding
said compressed air into said mold cavities (510, 511)

10 having said inner surfaces being covered with said mold
releasing films (540) under pressure through said

continuous pores.
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