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TITLE OF THE INVENTION
Method of Sealing Electronic Component with Molded
Resin |
-BACI{GROUND OF THE INVENTION
5  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
10 on a lead frame with a resin material.
Description of the Background Art
In general, an electronic comﬁonent is sealed with
"molded resin by transfer molding. In general, this method
is carried out through a mold assembly for sealing an
15 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.
20 Then,.a lead frame provided with an electronic
- -component is supplied to/set on a prescribed position of a
.hold Sﬁrféce of'the ldwer mold section, while a resin
fméteiialiis-suppliedzinto pots of the'loﬁer.mold section.
| Theh;”the lower mold section is upwardly moved to

25 close the upper and lower mold sections. At this time, the
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10 on a lead frame with a resin materi al.. Description of the

Background Art In general, an electronic conponent is seal ed
With - nolded resin by transfer nolding. |In general, this method

is carried out through a nold assenbly for sealing an 15 el ectronic
conponent with resin as follows: A-fixed upper.nold section and
a novable | ower nold section of the nold assenbly are previously
heated to a resin nolding tenperature with heating neans, and the
upper and |l ower nold sections are opened. 20 Then, a | ead frame
provided with an electronic conponent is supplied to/set on a
prescribed position of a nol d surface of the | ower nold section,

while aresin g)ectrdRIE"EGhpdient PRl ohd P fafd dPGudd®VEe "Btk

secti on.
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

5 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,

10 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

15 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

20 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

25 the plungers, however, adhesion (adhesiveness) between the
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Then, the lower mold section is upwardly noved to 25 cl ose the upper and
| ower nold sections. At this tinme, the

2 el ectroni c conponent and the |ead frane around the sane

are engaged and set in upper and |lower nold cavities which are
oppositely provided on'the nold surfaces of the upper _ and | ower nold
sections respectively, while the resin 5 material received in the pots
is heated and successively nmel t ed.

resin mold package molded in the mold cavities and the
lead frame is so weak that a clearance is
ldisadvantageously readily defihed between the resin mold
package and the lead frame.

5 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.

10 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

15 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

20 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

25 inventive method of sealing an electronic component with
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Then, the resin material heated/melted in the pots is pressed with

plungers to be injected into and charged in - the upper and | ower nold
tavities through resin passages, 10 whereby the el ectronic conponent and
the | ead frame around the sanme received in the nold cavities are
sealed in a resin nmold package which is nolded in correspondence to
the shapes of the nold cavities. After a | apse of a tinme which

i s necessary for 15 hardening the nelted resin material, the upper and

| ower nol d sections are opened so that the resin nold package

and the lead frane in the upper and |ower nold cavities and the
hardened resin in the resin passages are rel eased fromthe nold

assenmbly with el @rrol i} RS A6k Uh e ibnid U shiGiEdd© Fet ting

respectively.
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

5 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

10 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

15 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

20 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

25 clearance therebetween while water is prevented from
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'Although the heated/nelted resin material is injected into and

charged in the nold cavities and a prescri bed resin pressure (resin
Ppressing force) is applied to the -resin injected into and charged in
the nold cavities with 25 t he plungers, however, adhesion (adhesiveness)
bet ween t he resin nold package nolded in the nold
cavities and the | ead frame is so weak that a clearance is

di sadvant ageously readily defined between the resin nold

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,
5 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
10 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
15 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
20 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

25 invention, the step of pressing the resin received in the
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package and the | ead frane. 5 Nanely, water infiltrates fromthe
cl earance and inhibits the function of the electronic conponent

Seal ed in the resin nold package, to di sadvant ageously

deteriorate the quality of the product (resin nold package) and
damage its reliability. 10 SUMVARY OF THE | NVENTI ON An

obj ect of the present invention is to provide a “met hod of sealing an
el ectroni c conponent wi th nol ded resin, which inproves adhesion
between a resin nold package nolded in nold cavities of a nold
assenbly and a 15 | ead frame. Anot her obj ect of the present

I nvention is to inprove adhesi on between a resin nold package nol ded

in nold mold cavities is carried 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.

5 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

10 . 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

15 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

20 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

25 closer to the bottom surfaces of the mold cavities, and
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cavities of a nold assenbly and a |ead franme for I nhi biting the
resin nold package and the |lead frame from 20 defining a cl earance

t her ebet ween whil e preventing

infiltration of water from between the

resin nol d package and the | ead frane, thereby obtaining a product
havi ng high quality and high reliability as a result. I'n
order to attain the aforenentioned objects, the 25 I nventive nmethod of

sealing an el ectronic conponent with

4

10

15

20

25

- 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

This Sheet Has Been Rei

LD




nol ded resin conprises an el ectroni c conponent setting step of _
engagi ng an el ectroni ¢ conponent which is nounted on a lead frame in
ol d cavities oppositely provided on nmol d surfaces of fixed and
novabl e nmol d secti ons S . respectively, and a resin sealing step of
charging a heated/nelted resin material in the nold cavities

recei ving the electronic conponent and sealing the el ectronic
conmponent received in the nold cavities and the ~ lead frame around
the sane in a resin nold package 10 corresponding to the shapes of the
nol d cavities. The feature of the inventive nethod resides in

t hat . the resin sealing step.conprises steps of applying a

prescribed resi e th St 'S8 grdB &g qj.h&h‘?ésgﬁ{jf eived i h&fn d
cavities, and thereafter pressing the resin received I'n
cavities agai nidldWwivebetedfid ates out by feedlng compressed air
into the mold cavities under pressure when the melted
resin material is complétely charged in the mold cavities.
5 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
10 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
15 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
20 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

25 and advantages of the present invention will become more
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frame fromthe exterior. According to the present invention, the
adhesi on bet ween the resin nold package nolded in the nold cavities
and the lead frane is inproved due to the aforenentioned 20 st eps of
applying a prescribed resin pressure to the resin charged in the
nol d cavities and thereafter pressing the resin received in the nold
cavities against the surfaces of the lead frane fromthe exterior.
Thus, the resin nold package and the | ead frame are prevented from
defining a 25 clearance therebetween while water is prevented from

apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

5 . 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

10 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

15 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

20 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

25 showing a principal part of a mold assembly for resin

This Sheet Has Been Replaced

~ N




-

5 infiltrating frombetween the resin nold package and the

| ead frame, whereby the quality and reliability of the - product can
be i nproved. In a preferred enbodi nrent of the present

i nventi on, 5 the step of pressing the resin received in the nold
cavities is carried out by feeding conpressed air to the resin
received in the nold cavities under pressure. I n anot her
preferred enbodi nent of the present i nvention, the nmethod further
conprises a step of covering 10 i nner surfaces of the nold cavities with
nol d rel easing films along the shapes of the nold cavities, and the
step of pressing the resin received in the nold cavities is

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
S 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

10 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

15 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

20 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

25 plates;
///

This Sheet Has Been Replaced

AR



-

6arried out by feeding conpressed air into the nmold ~cavities whose
I nner surfaces are covered with the nold 15 rel easing filnms under

pressure and pressing the resin received in the nold cavities

t hrough the nold rel easing films. When the resin received
in the nold cavities is pressed through the nold releasing filns in
the 20 af orementi oned manner, nold releasability of the nolded

product is inproved in relation to the nold cavities wi t hout
-damagi ng the adhesi on between the resin nold ~package nol ded in the
nold cavities and the | ead frane. “In still another preferred
enbodi nent of the present - 25 I nvention, the step of pressing the resin
received in the 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

5 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

10 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

15 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

20 = 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

25 the mold cavities through mold releasing films.
-
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nold cavities is carried out by pressing the resin in the nol d
cavities against the surfaces of the lead frane from the exterior

Wi th pressing nenbers provided on bottom surface portions of the
nol d cavities. 5 In a further preferred enbodi nent of the present
I nvention, the step of pressing the resin received in the nol d
cavities is carried out by closing the fixed and novabl e nol d
secti-ons which are closed with a prescribed | ow cl osi ng pressure
further with a prescribed high

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

5 mold assembly according to an embodiment of the present

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. )

10 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.

15 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

20 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

25 provided with an electronic component 5, while a lower
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10 closing pressure. In a further preferred enbodi nent of the
pr esent I nvention, the nethod further conprises a step of nounting
heat radiating plates on inner bottom surfaces of the nold cavities,
and the step of pressing the resin received in 15. the nold cavities is
carried out by feeding conpressed air to the heat radiating plates
under pressure fromthe . . exterior thereby pressing the resin against
t he surfaces of the lead franme through the heat radiating plates.

In a further preferred enbodi nent of the present 20 i nvention, the

met hod further conprises a step of nounting heat radiating plates on
I nner bottom surfaces of the nold cavities, cavity bottom surface

renbers provi degl 40 BAILAN (not s PGS lnchlifi IR £ &Y dd iRy

prepared from'porou
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
5 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 ”

10 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

.15 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

20 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 .

25 surfaces of the lead frame 6 after the heated/melted resin
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mat eri al s havi ng conti nuous pores opened on surfaces 25 closer to the
bottom surfaces of the nold cavities, and the step of
pressing the resin received in the nold cavities is carried out by
feeding conpressed air into the nol d cavities under pressure through
t he conti nuous pores, . t hereby pressing the resin against the | ead
frame through 5 the heat radiating plates. In a further
preferred enbodi nent of the present

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
5 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
10 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
15 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
20 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

25 ‘passage 9, so that the air compression source 10 feeds
\'\;__
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I nvention, the nmethod further éonprises a step of covering I nner

surfaces of the nold cavities with nold rel easing films al ong the
shapes of the nold cavities, nold nmenbers 10 conprising at |east the
nold cavities are prepared from porous materials having continuous
pores opened in the overall inner surfaces of the nold cavities, and
the step of pressing the resin received in the nold cavities is
carried out by feeding conpressed air into the nold 15 cavities having
the inner surfaces covered with the nold rel easing filns under
pressure through the continuous pores and pressing the resin
received in the nold cavities through the nold releasing fil ns.

o7 oot e BORpBe L ASRL RS, B, ke TR cdlsog WA, (e St ep
feeding ConpriﬁégquErthrough 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
5 - 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

10 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

15 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

20 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

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

-
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fnto the nold cavities under pressure when the resin charged in the

nold cavities is not yet conpletely har dened but still in a
substantially sem -hardened state. 25 In a further preferred
enbodi nent of the present i nvention, the step of
pressing the resin received in the - nold cavities is carried out by
feedi ng conpressed air into the nold cavities under pressure when

the nelted

10

15

20

25

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.
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resin material is conpletely charged in the nold cavities. 5 In a
further preferred enbodi nent of the present invention, the step of
pressing the resin received in the - nold cavities is carried out by
feedi ng conpressed air into the nold cavities under pressure

I medi ately after ' reduction of the resin pressure in the nold
cavities is 10 started by hardening of the resin in the nold cavities.
In a further preferred enbodi ment of the present _invention, the step
of pressing the resin received in the nold cavities is carried out
by continuously feeding conpressed air into the mold cavities under
pressure 15 during reduction of the resin pressure in the nold

cavities due to harmgigsi,ng¢nal rbB¢n eatBilBal RR FReJupper moidVEhiEties 3

In a further preferred enbodi nent of the present

' can be pressed 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

S 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 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
15 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

20 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

25 air holes 8 opposite to the upper mold cavities 3.

—_—_—
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I nvention, the step of pressing the resin received in the 20 nmol d
cavities is carried out by feeding conpressed air into the nold
cavities under pressure when reduction of the resin pressure in the
nold cavities is conpletely ended by hardening of the resin in the
nold cavities. The foregoing and ot her objects, features,
aspects . 25 and advant ages of the present invention will becone nore

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.

5 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

10 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

15 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

20 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

25 section 2.
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apparent fromthe follow ng detail ed description of the pr esent

I nvention when taken in conjunction with-the : acconpanyi ng draw ngs.
BRI EF DESCRI PTION OF THE DRAWNGS 5 Fig. 1 is a schematic

| ongi tudi nal sectional view showi ng a principal part of a nold
assenbly for resin sealing for carrying out the nmethod according to
t he present invention, illustrating nold cavities of the nold
assenbly not yet charged with nelted resin injected 10 t her ei nt o;

Fig. 2 is a schematic |ongitudinal sectional view showi ng the _
principal part of the nold assenbly for resin seal i ng correspondi ng
to Fig. 1, illustrating a state of feeding conpressed air to resin

received in the mlfher S thead:Sda 4Rl 2SS Uha P mdUSES T €

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

5 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

16 material is injected into and charged in the upper and
llower 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

15 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.

20 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 é and 4 under
pressure from the air compression sources 10, for pressing

25 the resin in the mold cavities 3 and 4 against the
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Fig. 3 is a schematic |ongitudinal sectional view showi ng a

principal part of a nold assenbly for resin sealing for carrying out
the method according to the present invention, illustrating a state
of feeding 20 conpressed air to nold releasing filns covering inner
surfaces of nold cavities of the nold assenbly along-the . shapes

t hereof under pressure while pressing resin through the nold

rel easing fil ns; Fig. 4 is a schematic |ongitudinal sectiona

view 25 showing a principal part of a nold assenbly for resin

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

5 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

10 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

15 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.

20 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 material heated/melted in the pots of

25 the lower mold section 2 is pressed with the plungers, so
-
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sealing for carrying out the nethod according to the present

I nvention, illustrating a state of pressing resin received in nold
cavities of the nold assenbly with pressi ng nenbers provided on

i nner bottom surface portions 5 of the mold cavities; I < P
5 is a schematic |ongitudinal sectional view -.showi ng a princi pal
part of a nold assenbly for resin sealing for carrying out the

met hod according to the present invention, illustrating a state of
feeding 10 conpressed air to heat radiating plates fixed to bottom
surface portions of nold cavities of -the nold assenbly under
pressure while pressing resin through the heat :

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.

5 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.

10 _ 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

15 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.

20 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.
25 Namely, the mold éssembly shown in Fig. 3 is provided
/
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radi ati ng pl ates; Fig. 6 is a schematic |ongitudinal sectional
view 15 showi ng a principal part of a nold assenbly for resin

sealing for carrying out the nethod according to the pr esent
invention, illustrating a state of feeding conpressed air to heat
radiating plates fixed to bottom surface portions of cavities in the
nol d assenbly under 20 pressure while feeding conpressed air to the heat
radi ati ng pl ates through continuous pores of cavity bottom surface
menbers, prepared from porous materials, provided on the nold
assenbly under pressure thereby pressing resin received in the nold
cavities through the heat radiating 25 pl at es;

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,

5 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

10 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

15 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

20 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

1 — -
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Fig. 7 is a schematic | ongi tudi nal sectional view show ng a
principal part of a nold assenbly for resin sealing for carrying out
t he method according to the present invention, illustrating a state

of feeding 5

conpressed air through continuous pores of cavity bottom

surface nenbers, prepared fromporous materials, provided on the
nol d assenbly under pressure thereby pressing resin received in the
nol d cavities through nold rel easing - fil ms;

10

15

20

25

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 sectioﬁs 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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10 Fig. 8is a schemati c | ongi tudi nal sectional view show ng

a principal part of a nold assenbly for resin sealing for carrying
out the nethod according to the present. invention, illustrating a
state of feeding conpressed air to nold releasing filns through
continuous 15 pores of porous materials formng cavity nmenbers defining
overall nold cavities under pressure thereby pressing resin received
in the nold cavities through the nold releasing filns; and

Fig. 9 is a schematic |ongitudinal sectional view 20 showi ng a princi pal
part of a nold assenbly for carrying - out the nethod according to the
present invention, illustrating a state of feeding conpressed air
through EQ0YEEEL 91 L 4RES PTON | €RE REMEOLLLFASLE TGECENETuPBLE and

lower mold sections 30 and 40 respectively, may comprise
heat resistance capable of withstanding the resin molding
temperature of about 175EC, fo: example, flexibility
5 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, vacuum sources
10 (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
15 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
20 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

25 sections 30 and 40 can be'extended in states covering the
B
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cavities under pressure thereby pressing resin received in 25 the nol d

cavities through nold releasing filns. - DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS Enbodi nents of the present invention
are now described with reference to the draw ngs. Fi gs.
1 and 2 show a principal part of a noldina 5 nol d assenbly accordi ng
to an enbodi ment of the present invention. This nold is formed by a
fi xed upper nold '

inner surfaées 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
5 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
10 shapes (e.g., a cull part and upper and lower resin
passages) thereof with fhe 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
15 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
20 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&

- 25 deformed along the shapes of the upper and lower mold
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section (fixed nold section) 1 and a rmovabl e | ower ol d section

(novabl e nold section) 2 which is opposed to the fi xed upper nold
section 1. 10 A necessary nunber of upper nold cavities 3 for

mol ding resin are provided on a nold surface of.the upper nol d
section 1, while lower nold cavities 4 for nolding .resin are
provided on a nold surface of the | ower nold section 2, to be
opposed to the upper nold cavities 3. 15 The upper and | ower nold
sections 1 and 2 are provi ded with heating neans (not shown) for
heati ng t hese nold sections 1 and 2 to a prescribed tenperature.
The nol d surface of the | ower nold section 2 is provided with a

necessary nunber, ungers (5}94 Hﬁ%)t_ﬁé} Rrcdd evatlBl 16 Mdihf&fS! N

material, while p
respectively.

Then, a heated/melted resin-material is injected into
and charged in the upper and lower mold cavities 31 and 41
5 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.

10 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; '

15 - 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.

20 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

25 compression sources for pressing the mold releasing films
N1




for pressing the resin are engaged in the pots respectively.
Further, the lower nold section 2 is provided with a concave part 2a
for supplying/setting a lead frane 6 25 provided with an el ectronic
conmponent 5, while a | ower : resin passage (not shown)

I s conmuni catively connected with the nold cavities 4 of the | ower
nol d section 2. _ On the other hand, the upper nold section 1'is

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 S51. |

5 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. "

10 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

15 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

20 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

25 lower mold cavities 71 and 81 for pressing resin received
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provided with a cull part (not shown) for receiving the 5 melted resin
material transferred fromthe pots under pressure with the plungers
and distributing the sanme into an upper resin passage.

When the upper and |ower nold sections 1 and 2 are cl osed, the upper
and | ower resin passages are 10 comuni cati vely connected with each
other, while the pots and the upper and lower nold cavities 3 and 4
comuni cat e with the cull part through the upper and | ower resin
passages. The resin material heated/nelted in the nold pots are
15 pressed with the plungers to be injected into and charged I n
the nold cavities 3 and 4 through the cull part and the upper and

lower resin passagRsSupper Adk doMe?Smb1RedatitiBs 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

5 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

10 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

15 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.

20 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.

25 The basic structure of the mold assembly shown in Fig.

- 28 -
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pressure can be applied thereto with the plungers. o Thus, the
el ectroni c conponent 5 engaged/set in the 20 nold cavities 3 and 4 is

Sealed in a resin nold package 7 corresponding to the shapes of the
nold cavities 3 and 4. ' The upper and |ower nold . sections 1 and 2
are provided with pressing neans for further pressing the resin

received in the nold cavities 3 and 4 against 25 surfaces of the |ead
frame 6 after the heated/nmelted resin
14

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

5 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. ' -

10 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
15 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
20 102 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
25 respectively.

i
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material is injected into and charged in the nold cavities 3 and 4
and the prescribed resin pressure is applied to the resin received
in the nold cavities 3 and 4, thereby i mprovi ng adhesi on between the
resin nold package 7 nol ded 5 in the nold cavities 3 and 4 and the

| ead frame 6. The pressing neans are structured as foll ows:

The upper nold section.1l is provided with a necessary nunber of air
hol es 8 of necessary shapes communi cati ng wi th inner bottom surfaces
of the upper nold cavities 3 10 while the air holes 8 are

comuni catively connected with an air conpression source 10 such as
a conpressor through a necessary air passage 9, so that the air

conpr Iezgi " inder e mld ea%%%nﬁﬁ Pretnad 1 il gﬁt S R At I ¢
pressure through the”air passage
component 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
5 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

10 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

15 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

20 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

R



15 the air holes 8. Thus, the resin received in the upper
nold cavities 3 can be pressed agai nst the upper surface of the |ead
frame 6 with the conpressed air (see Fig. 2). Simlarly
to the upper nold section 1, the lower nold 20 section 2 is provided

wi th a necessary nunber of air hol es 12 of necessary shapes

comuni cating with inner bottom surfaces of the lower nold cavities
4 while the air holes 12 are conmuni catively connected with an air
conpr essi on source 10 such as a conpressor through a necessary air
25 passage 9, so that the air conpression source 10 feeds

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

5 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.

10 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

15 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.

20 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

T
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15 conpressed air into the |lower nold cavities 4 under

pressure through the air passage 9 and the air holes 12. Thus,
the resinreceived in the |ower nold cavities 4 '~ can be pressed
agai nst the |ower surface of the lead frame -5 6 with the conpressed
air (see Fig. 2). . Swi tching pins (valve pins)- 11 are engaged in
the air ‘hol es 8 of the upper nold section 1 for opening/closing
the air holes 8, while switching pins 13 are engaged in the air
hol es 12 of the lower nold section 2 for 10 opening/closing the air
hol es 12. The switching pins 11 and 13 of the upper and | ower nold
sections 1 and 2 are

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

5 420 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
10 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

15 mold cavities 410 and 411, while the forced evacuation
mechanisms 432'are comnunicatively 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

20 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

25 these air compression sources 430 are communicatively

/”””/””/,/1;;:' - 32 -

i



vertically novabl e by proper vertical driving mechani sns

(not shown)

respectively. When the vertical driving nechani sns nove forward
end 15 surfaces of the switching pins 11 and 13 of the upper and

| ower nold sections 1 and 2 to positions substantially flush with
t he inner bottom surfaces of the upper and | ower nold cavities 3 and
4 respectively, the air holes 8 and 12 can be reliably blocked with

forward end portions 20 11a and 13a of the switching pins 11 and 13

respectively. " In this case, the upper and | ower

nold cavities 3

and 4 have the sanme functions and structures as general nold

cavities while these cavities 3 and 4 are reliably cut off

fromthe

air conpressi Qb RREERs kYl raddy W G &' %hos oppt¥i et Wi and 13a

of the switching pins 11 and 13,

surfaces provxded 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

S 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

10 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

15 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

20 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

25 continuous pores provided on the surfaces of the upper and
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wher eby the conpressed air can be prevented from fl ow ng into the
upper and |l ower nold cavities 3 and 4 respectively.

VWiile the forward end portions 1la-and 13a of the 5 switching pins 11
and 13 are provided to be closely engaged wi th comruni cation hol es
8a and 12a between the ~air holes 8 and 12 and the upper and | ower
nold cavities 3 and 4 respectively, the switching pins 11 and 13

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
5 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
10 .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,
15 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
20 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 lower mold

25 cavities 410 and 411 under pressure from the air
_ ; - 34 -
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t hensel ves are provided to be |l oosely engaged with the air 10 hol es 8

and 12 respectively. When the vertical driving nechani sns nove
t he switching pins 11 and 13 oppositely to the upper and | ower

nold cavities 3 and 4 respectively, on the other hand, the air holes
8 and 12 (the communication holes 8a and 12a) 15 are released fromthe
states bl ocked with the forward end portions | la and 13a of the
switching pins 11 and 13 respectively, so that the air holes 8 and
12 can be opened respectively. Nanely, the upper nold
cavities 3 are comunicatively 20 connected with the air conpression
source 10 through the air holes 8, so that conpressed air is fed

(70 " {Ppeomprses B SchBtb 1307 HRERGHPLASSHAE, bHEeygl 1910Lhaol e
the continuous pores of the upper and lower cav1ty bottom
surface members 420 and 421 prepared from the porous
materials thereby pressing the resin received in the upper

5 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

10 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,

15 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

20 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.
25 In the mold assembly shown in Fig. 6, the electronic
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conpressed air is downwardly fed under pressure fromthe 25 I nner
bottom surfaces of the upper nold cavities 3.

17 Thus, the resin received in the upper nold cavities 3

can be pressed against the upper surface of the |ead frame 6 with
pressing force by the conpressed air, thereby i mproving the adhesion
bet ween (the upper portion of) the 5 resin nold package 7 nolded in

t he upper nold cavities 3, t he upper surface of the lead frame 6 and

the electronic

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

5 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.

10 * Then, a prescribed resin pressure is applied to the
‘resin injected into and charged in the mold cavities 410
and.4ll, 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

15 .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.

20 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

25 now described.
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conponent 5. : On the other hand, the lower nold cavities 4 are
comuni catively connected with the air conpression source 10 10 t hrough
the air holes 12, so that conpressed air is fed - - into the | ower nold
cavities 4 under pressure through the “air holes 12 (the

communi cation holes 12a). Referring to Fig. 2, the conpressed air is
upwardly fed under pressure - fromthe inner bottom surfaces of the

| ower nold cavities 15 ° 4. Thus, the resin received in the

| ower nold cavities 4 can be pressed against the | ower surface of
the | ead frame 6 with pressing force by the conpressed air, thereby
|nprOV|ng t.he adhesi on between (the | ower portion of) the 20 resin nol d

package 7 nol ded i Rpbhgakowele PRLEuEBVLE Eie?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
5 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.
10 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
15 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
20 lower cavity bottom surface members 520 and 521 prepared
from the porous materials, so that gas such as air can be
péssed through the continuous pores; similarly to the
embodiment shown in Fig. 6.
Further similariy to the embodiment shown in Fig. 6,
25 the mold assembly shown in Fig. 7 is provided with air
-
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and the |l ower surface of the lead frane 6. As shown in Figs. 1
and 2, the air holes 8 and the swtching pins 11 are regularly

cl osely engaged with each = other to be cut off fromthe exterior on
the sides of the 25 air holes 8 opposite to-the upper nold cavities 3.
Similarly, the air holes 12 and the switching pins 13 . are reqgularly
cl osely engaged with each other to be cut off fromthe exterior on
the sides of the air holes 12

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
5 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
10 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
15 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
20 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

25 evacuate the upper and lower mold cavities 510 and 511 by
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'6pposite to the lower nold cavities 4. 5 After the resin received

in the upper and lower nold cavities 3 and 4 is hardened, the
forward end portions Ila and 13a of the switching pins 11 and 13 are
projected into t he upper and | ower nold cavities 3 and 4
respectively, whereby the resin nold package 7 nolded in the nold

10 cavities 3 and 4 can be released fromthe sane. In this case,
the switching pins 11 and 13 have nold rel easing actions for serving
as the so-called ejector pins respectively. Thus, the
aforenentioned nold assenbly for resin 15 sealing generally seals the

el ectronic conponent 5 with nol ded resin in the.foll owi ng manner:

The fixed Uppexrelrﬂﬂf%éﬁ%ﬂr %%fim%/m%a%di%\ﬁer( 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

5 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.

10 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

15 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

20 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

25 contact to mold surfaces of the upper and lower mold
\_\
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nol d section 2 of the nold assenbly are previously heated with the
heating nmeans to a resin nolding tenperature, and 20 these nol d sections
4 and 2 are opened. Then, the lead frame 6 provided with the

el ectronic

conponent 5 is supplied to/set on a prescribed position of

the nmold surface of the lower nold section 2, and the resin materi al
Is supplied into the pots of the |ower nold 25 section 2.

19

10

15

20

25

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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%hen, the | ower nold section 2 is upwar dl y noved, t her eby cl osi ng

t he upper and | ower nold sections 1 and 2. At this time, the

el ectroni c conponent 5 and the |ead . frame 6 around the sane are
engaged and set in the upper 5 and lower nold cavities 3 and 4 which
are provided on the nol d surfaces of the upper and | ower nold
sections 1 and 2 to be opposed to each ot her. Then, the
resin material heated/nelted in the pots is - pressed with the

pl ungers, so that the heated/nelted resin 10 material is injected into
and charged in the upper and | ower nmold cavities 3 and 4 through the
cull part and the . upper and | ower resin passages. At this

e sen oS oo ERE NP SAE A0 £ prgnsrdf At U s
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

5 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
10 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
15 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
20 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
25 porous materials.

-
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After t he prescri bed resin pressure is applied to the resin charged

in the nold cavities 3 and 4, ‘the resin received in the nold
cavities 3 and 4 is further pressed with the pressing neans. 20
Nanely, the switching pins 11 and 13 are noved to open the air holes
8 and 13 on the inner bottom surfaces of the nold cavities 3 and 4
respectively, while conpressed air is fed into the nold cavities 3
and 4 under pressure fromthe air conpression sources 10, for

pressi ng 25 the resin in the nold cavities 3 and 4 against the

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

5 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

10 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

15 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

20 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

25 molded in the upper and lower mold cavities 510 and 511,
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surfaces of the |ead frane 6. Thus, the resin received in the
nold cavities 3 and 4 can be pressed agai nst the surfaces of the
tead frame 6, wher eby t he adhesi on between the resin nold package 7
5 nolded in the nold cavities 3 and 4, the lead frane 6 and t he
el ectroni c conponent 5 can. be inproved. : After a | apse of a
necessary tine for hardening the nelted resin material, the upper
and |l ower nold sections 1 and 2 are opened, while the resin nold
package 7 and the 10 | ead frame 6 can be rel eased fromthe nold
cavities 3 and 4 by the switching pins (ejector pins) 11 and 13
provi ded on the nold sections 1 and 2 respectively.

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

5 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

10 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

15 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

20 511 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

25 and 411 can be pressed against the surfaces of the lead

- 43 -
_ This Sheet Has Been Re;

i




In the nDId'asseany'Shomn in.Figs. 1 and 2, the pressure for

closing the fixed upper nold section 1 and 15 t he novabl e | ower nold
section 2 is set in tw stages of prescribed | ow and hi gh cl osing
pressures, for pressing the resin in the nold cavities 3 and 4 and

| nproving the adhesi on between the resin nold package 7, the | ead
frame 6 and the el ectronic conponent 5. 20 Nanely, the
upper and lower nold sections 1 and 2 are closed with the prescribed
| ow cl osi ng pressure, and the el ectroni ¢ conponent. 5 nounted on the
| ead frame 6 is engaged/set in the nold cavities 3 and 4.

Then, the resin material heated/nelted in the pots of 25 the | ower nold

section 2 is phessed ¥rbh the BLYBIEHS byCfeeding 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.

_5 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

10 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

15 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,

20 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

25 . and 511 can be evacuated through the continuous pores of

J————
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that the nelted resin material is injected into and charged in the

upper and |lower nold cavities 3 and 4 t hrough the cull part and the
upper and |l ower resin passages. 5 Then, the prescribed
resin pressure is applied to the resin received in the upper and

| ower nold cavities 3 and 4, and the upper and | ower nold sections 1
and 2 are thereafter further closed with the prescribed high cl osing
pressure.

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
5 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.
10 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
15 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
20 610 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

25 shown in Figs. 3 and 7.

-
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with the prescribed |ow closing pressure is further

-

Nanely, the upper and |ower nold sections 1 and 2 cl osed
closed with the

prescri bed high closing pressure, whereby the pressure can be

applied to the resin received in the

resin can be pressed 15 agai nst the surfaces of the |ead frane 6.
Thus, the adhesion between the resin nold package 7 nol ded in the
upper and lower nold cavities 3 and 4, the | ead frame 6 and the

el ectroni c conponent 5 can be | nproved. 20 A nol d assenbly

~for resin sealing showmn in Fig. 3 is now descri bed. The

basic structure of the nold assenbly shown in Fig. 3 is identical
that of the mold asgepphyr Sha¥Mu ! Medb&Ss comprising at least the overall

10

15

20

25

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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| and 2. 25 Narrel y, the nold assembly shown in Fig. 3 is provided

with a fixed upper nold section 30 and a novabl e | ower nol d section
40 which is opposed to the fixed upper nold section 30.

Simlarly to the enbodi nent shown in Figs. 1 and 2, 5 t he upper and

| ower nold sections 30 and 40 are provided _ on nold surfaces thereof

with upper and | ower nold

'for evacuating the upper and 1ower-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.
5 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
10 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
15 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
20 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

25 air passages 631, i.e., through the continuous pores
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cavities 31 and 41 for hDIding resih, so that an el ectronic

conponent nounted on a lead frane 6 can be engaged and set in the
upper and lower nold cavities 31 10 and 41 when the upper and | ower nold
sections 30 and 40 are cl osed. The nmol d assenbly shown
in Fig. 3 is further provided W th pressing neans for pressing resin
received in the upper and |lower nold cavities 31 and 41, simlarly
to the 15 enbodi mrent shown in Figs. 1 and 2. Nanely, the
upper and lower nold cavities 31 and 41 are provided on inner bottom
~surfaces thereof with necessary nunbers of air holes 33 and 43

respectively while switching pins 32 and 42 are engaged in the air

20 holes 33 RRAdd A 1HREYVFa0109 S BRarFaFes’ 83Pehe \ippbr 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

5 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

10 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

15 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

20 and lower mold cavities 610 and 611 prepared from the .
porous ma;erials 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

25 and lower mold sections 600 énd 601 to cover the same
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simlarly to the enbodi ment shown in Figs. 1 and 2. The air holes 33

and 43 are communi catively connected with air conpressi on sources
(not shown) through necessary air . passages 50 respectively, so that
the switching pins 32 25 and 42 are noved to open the air holes 33 and
43 23 respectively,

t hereby feedi ng conpressed air into the upper and | ower nold .
cavities 31 and 41 under pressure. The nol d assenbly shown in

Fig. 3 is provided with

aloné the shapes 6f the upper and lower mold cavities 610
and 611 by suctién forée thereof, for elastically
deforming the mold releasing films 640.
| Similarly to each of the aforementioned embodiments,
5 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
10 be sealed in a resin mold packagei680 molded in the upper
and lbwer mold cavities 610 and 611 in correspondence to
the shépes thereof.
In thé mold assembly shown in Fig. 8, pressing means
for pressing the resin received in the upper and lower
15 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
20 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 pérous materials, similarly to the embodiment
shown in Fig. 7.

25 In the mold assembly shown in Fig. 8, at least the
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nol d releasing filmsupply nmechanisns 52 for supplying 5 nol d rel easing
films 51 for preventing resin contact to the nol d surfaces of the
upper and |l ower nold sections 30 and 40 respectively. The nold

rel easing filmsupply mechani snms 52 are formed by nold rel easing
filmdelivery parts 53, nold releasing filmtake-up parts 54 and the
10 like, so that the nold releasing filns 51 stored in the nol d

rel easing filmdelivery parts 53 are control l.ed by .control mechani sns
(not shown) and automatically supplied bet ween the nol d surfaces of

t he upper and | ower nol d- sections 30 and 40 respectively. 15

After the electronic conponent is sealed with resin by the upper and

| over ol d Se%&iaﬁ}zr et md1ef it ies 610 eén%a%'ﬂg arld Tl gg]aba#gpl led

between the no aces are automatical ly taken up by
rel easing fil @yakAt¥d 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

5 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.”

10 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

15 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

20 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
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parts 54. 20 The nold releasing filnms 51 are supplied in proximty
to each other in states extended al ong the nold surfaces of the upper
and | ower nold sections 30 and 40 respectively. The nol d
releasing filnms 51, which are long film 25 nenbers supplied at least to
t he surfaces of the nold

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.
5 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
10 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
15 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
20  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

25 pressure, forced evacuation mechanisms 732 for evacuation,
-
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cavities 31 and 41 on the nold surfaces of the upper and | ower nol d
sections 30 and 40 respectively, nmay conprise heat resistance
eapabl e of wi thstandi ng the resin nolding t enperature of about

175EC, for exanple, flexibility 5 capabl e of being el astically deforned
for preventing damages in resin nolding, and resin unadhesiveness
(separability) capable of being separated fromthe resin nol d
package 7 after nol ding. In the nold assenbly shown in Fig. 3,
vacuum sources 10 (not shown) such as. vacuum punps are comuni catively
connected with the air holes 33 and 34 through sw tching val ves (not
shown) provided on the air passages 50, while the nold assenbly S

Proetors o S UAME A1 noccea Jith W SISCHRPER RN

cavities 31 anghdhledy 730 and the forced evacuation mechanisms 732
independently of each other, and air passages 731
communicatively connected with the switching valves 734,

5 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
10 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
15 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.
20 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

25 with mold releasing film supply mechanisms 741 for
—_— _
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evacuati ng (debonpressing)'the sanme through the air holes 33 and 43

and the air passages 50, i.e., forced evacuation mechani sns.

Before a nelted resin material is injected into and 20 charged in the
upper and lower -nold cavities 31 and 41, the nold cavities 31 and 41
are evacuated through the air hol es 33 and 43 provided on the inner
bottom surfaces t hereof, whereby the nold releasing filnms 51
supplied bet ween the nold surfaces of the upper and lower nold 25

sections 30 and 40 can be extended in states covering the

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
5  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
10 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

15 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

20 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.

Tl \\iiii i\ii\‘iﬁ\‘ii°°‘



I nner surfaces of the upper and | ower nold cavities 31 and 41 al ong
t he shapes thereof by the suction force, to be el astical ly deforned.
Simlarly to the upper and |ower nold cavities 31 and 5 41, the upper
and |l ower nold sections 30 and 40 nay be provi ded with forced
evacuati on mechani sns such as the air passages 50 on necessary
portions of the nold surfaces. Nanely, the nold releasing filns
51 can be extended in states covering the nold surfaces al ong
irregular 10 shapes (e.g., a cull part and upper and | ower resin
passages) thereof with the forced evacuati on nechani sns, to be

el astical ly deforned.

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
5 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

10. 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

15 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

20 °~ 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 conyerging tubes 750 provided on the bottom surfaces
of the upper and lower mold cavities 710 and 711; thereby

25 extending the mold releasing films 740 to cover the inner

This Sheet Has Been Rei - 54 -

i



—

Thus, the nold assenbly for resin nolding shown in Fig. 3 seals the

el ectronic conponent with nolded resin as 15 fol | ows: When
the upper and | ower nold sections 30 and 40 are opened, the nold
releasing filnms 51 are supplied to the nol d surfaces respectively
while the lead frame 6 provided with the electronic conponent is
supplied between the nold 20 -releasing filnms 51, i.e., between the upper
and | ower nold surfaces, so that the nold sections 30 and 40 are

cl osed and the el ectronic conponent is engaged and set in the

upper and lower nold cavities 31 and 41. Then, the nold

releasing filnms 51 are elastically 25 deforned al ong the shapes of the
upper and | oweg,fBldbs 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

5 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

10 750 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

15 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

20 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

25 electronic component with molded resin, the resin
AT




cavities 31 and 41 by the forced evacuati on nmechani sns respectively.
Then, a heated/nelted resi-n material is injected into and charged in
t he upper-and | ower nold cavities 31 and 41 5 with plungers through the
cull part provided on the upper nol d section 30 and the upper and

| ower resin passages, while a prescribed resin pressure is applied

to the resin received in the upper and |l ower nold cavities 31 and 41 .
wi th the plungers. '

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 moid sections, a prescribed resin pressure
is applied to the resin charged in ﬁhe upper and lower -

5 ‘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

10  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

15 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

20 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

25 the upper and lower mold cavities.

—
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10 Thus, a resin nold package 55 can be nolded in the upper
and lower nold cavities 31 and 41 in correspondence to the shapes
thereof, so that the el ectronic conponent : nounted on the | ead frane
6 can be sealed in the resin nol d package 55. 15 Then, a
prescribed resin pressure is applied to the resin received in the
upper and lower nold cavities 31 and . 41, i.e., between the nold

rel easing filns 51, and the resin is.thereafter further pressed by

t he pressing neans through the nold releasing filns 51. 20

Nanely, the switching pins 32 and 42 are noved to - open the air holes
33 and 43 in the inner bottom surfaces of the upper and | ower nold

?2éitgefhglugggr4;%§ter such1reductioﬁe§Ee€ﬁéVféyinmﬁféﬁsﬁﬁgpiﬁsﬁﬁé air is
upper and lower mold cavities is completely ended, the
resin is completely solidified (hardened) in the upper and
lower mold cavities.

5 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

10 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

15 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

20 | 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

25 employ a structure of injecting and charging the melted

"
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| onwer nmold cavities 31 and 41 under pressure fromthe air 25 conpr essi on

sources for pressing the nold releasing filns _ 51 with
the conpressed air, thereby pressing the resin received in the upper
and lower nold cavities 31 and 41 agai nst surfaces of the lead frane
6 fromthe exterior through the nold releasing filns 51. 5

Thus, adhesi on between the resin nold package 55 - nol ded in the upper

and lower nold cavities 31 and 41, the

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 lewer 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 ean 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 eharging 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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| ead frane 6 and the el ectronic conponent can be inproved. A

nol d assenbly for resin sealing showmn in Fig. 4 is now descri bed.

10 The basic structure of the nol-d assenbly shown in Fig. 4
is identical to that shown in Figs. 1 and 2. Simlarly to the
enbodi nent shown in Figs. 1 and 2, the nold assenbly shown in Fig. 4
Is provided with a nold consisting of a fixed upper nold section 70
and a novable 15 | ower nol d section 80 which is opposed to the fixed
upper nol d section 70, while upper and |ower nold cavities 71

and 81 for nolding resin are oppositely provided on nold surfaces of
the upper and | ower nold sections 70 and 80 : respectively, so that an

el ectroni c conpaneids iPUYURAWRIY 8n dGhe uppdd didMRwe L abie iages and
set in the upper and | ower -
under pressure 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
5 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,

10 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

15 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

20 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

25 lower mold cavities under pressure when or immediately
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nold cavities 71 and 81 when the upper and | ower nold sections 70 and
80 are cl osed. Pressing nenbers (pressing neans) 72 and 82 are
provi ded on inner bottom surface portions of the upper and 25 | ower
nold cavities 71 and 81 for pressing resin received in
t he upper and |l ower nold cavities 71 .and 81 respectively, while the
pressing nenbers 72 and 82 are provided with elastic nenbers 73 and
83 such as springs

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

5 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. )

10 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

15  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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for pressing the pressing nenbers 72 and 82 tomard t he nmol d surfaces,

so that a prescribed resin pressure is - to the resin recelved
tn the upper and | ower nold cavities 71 an 1 and the

‘menbers 72 and 82, i.e., the bottom surfac ‘ﬁ’l“mm” nd Iovver
nol d cavities 71 and 81, thereafter press m’ Hm

upper and |lower nold cavities 71 and 81 respectively. I n the
nol d assenbly shown in Fig. -4, aresin mat eri al heated/nelted in
pots of the nold is pressed with pl ungers to be injected into and
charged in the nold cavities 71 and 81, so that a prescribed resin
pressure is 15 applied to the resin charged in the nold cavities 71 and
81 and the resin is thereafter pressed with the pressing menbers 72

and 82 in the nold cavities 71 and 81, to be
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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bressed agai nst surfaces of the lead frame 6 fromthe exterior. 20
Thus, adhesi on between a resin nold package 90 nvol ded ' I n the upper
and | ower nold cavities 71 and 81, the | ead frame

~frame 6 and the——
Cealing Shown 1n g 5is T now descri bed' AJTIIIIH "ﬂﬂmﬂtvﬂmﬂm o

structure of the nold assenbly shown in Fig

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

5 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,

5 540) 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,

10 540) 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

5 being received in said mold cavities (71, 81) against said

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

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

enbodi nent shown in Figs. 1 and 2, the nold assenbly shown in Fig. 5
i's provided with a nold consisting of a fixed_upg___gngT%gE;ngd;oo
and a novabl e 5 | ower nmol d section 200 which is opposed to

upper mol d section 100, while upper and | ower - :ﬁ"ﬂ'ﬁm

and 201 for nolding resin are oppositely provi ded on ,"Iﬂ g’ es
of the upper and |lower nold sections 100 and 200 : réspéctfvedy.» 1

An el ectroni c conmponent (not shown) nmounted on a | ead frame 300 can
be engaged and set in the upper and | ower nold cavities 101 and 201,
whi | e heat radiating plates 310 and 311 can be fixed to and set on-

i nner bot t om sy Heftng providdd Ui bottm U3 £aReR po it idns2 U isas dl b1 d
2Ql 15 respectively.

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

5 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,

5 201y, '

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

10 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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The inner bottom surfaces of the upper and | ower nold cavities 101
and 201 are provided with necessary nunbers _____of air passages 102 and
202 comunicating with the nold cavities 101 and 20 resp ively,

while the air passages 20 102 and 202 are co ﬂﬁ“’ﬂﬂu

conpr essi on sources 330 - and 331 for feed| ,rm"” under
pressure through swi t chi ng val ves 320 and 321° aftd Yactiunt sour ces 340
and. 341 for forcibly sucking/discharging (deconpressing) air

etc. fromthe upper and lower nold cavities 101 and 201 25 respectively.

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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Ih the nol d assenbly shown in Fig. 5, the el ectronic conmponent
nmounted on the | ead franme 300 and the heat radi ati ng plates 310 and
311 are set in the upper and | ower- nold cavities 101 and 201 of the

upper and | ower 5 nol d sections 100 and 200 respech¥eL¥L\ggg\£2§\EEper
and | ower nol d sections 100 and 200 are cl osed

time, the heat radiating plates 310 and 311 wﬂg mﬂ

the inner bottom surfaces of the upper and Iomer B@h
and 201 through the 10 suction force of the vacuum sources ®46 aatl 341
respectively.- Then, a resin material heated/nelted in pots (not

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

15 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

5 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

5 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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shown) provided on the |ower nold section 200 is pressed W th

pl ungers, and injected into and charged in the upper 15 and | ower nold
cavities 101 and 201 through a cull part of t he upper nold section
100 and upper and | ower resin passages. Then, a
prescribed resin pressure is applied to the resin received in the

upper and | ower nold cavities 101 20 and 201umm l mﬂ] mjng val ves
320 and 321 are thereafter switched for f air into
t he upper and lower nold cavities 101 and 201° urtde? pfessure

fromthe air conpression sources 330 and 331 respectively, t her eby
pressuri zing the heat radiating plates 310 and 311 25 in the nold

cavities 101 apge pQdo Pl PLESH "fh tdicdfidte 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

5 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

5 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
5 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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received in the upper and | ower nold cavities 101 and 201 agai nst
surfaces of the lead frame 300 through the heat radi ati ng plates 310
and 311 respectively. ' Thus, adhesion between a resin nold
package 350 5 nol ded in the upper and |ower nold cavities 101 and 201,
the |l ead franme 300 and the el ectronic conponent can be rptr-oved.

AP sssembly Tor resim sealing shown i o © Hﬂlll”llllllllmlﬂmf” .

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 inner
.surfaces of said mold cavities (710, 711) are provided on

5 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) |

10 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

5 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
10 .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.
S
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10 The basic structure of the nold assenbly shown in Fig. 6

is identical to the structure shown in Figs. 1 and 2. Simlarly
tto t he enbodi nent shown in Figs. 1 and 2, the nold assenbly shown in
Fig. 6 is provided with a nold consisting-of a fixed upper nold
section 400 and a novable 15 | ower nmol d section 401 which is opposed to
the fixed upper nol d section 400, while upper—and—tower nold cavities
410 and 411 for nolding resin are oppositely phfiw I1
surfaces of the upper and | ower nold sections 400 ammﬂﬂmnlmml“ “l ;
respectively. 20 An el ectroni c conmponent (not*showt Mouhtetl on a

| ead frame 6 can be engaged and set in the upper and | ower nold
cavities 410 and 411 when the upper and | ower nold sections 400 and

401 are closed, while heat radiating -
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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pl ates 490 and 491 can be fixed to and set on inner bottom 25 surfaces
of the upper and | ower cavities 410 and 411

respectively. ' As shown in Fig. 6, the upper and | ower nold
cavities 410 and 411 are provided on bottom surface portions
thereof with. upper and | ower cavity bottom surface nenbers 5 420 and
421 which are prepared from porous naterials respectively. The

porous nmaterials have nunbers of fine

ABSTRACT OF THE DISCLOSURE
A method of sealing an electronic component with

molded resin comprises an electronic component setting
step of engaging an electronic component (5) mounted on a

5 lead frame (6) in mold cavities (3, 4) which are provided
on mold surfaces of a fixed mold section (1) and a movable
mold section (2) respectively to be opposed to each other,
and a resin sealing step of charging a heated/melted resin
material in the mold cavities (3, 4) engaged with the

10 electronic component (5) and sealing the electronic
component (5) received in the mold cavities (3, 4) aﬁd the
lead frame (6) around the same in a resin mold package (7)
corresponding to the shapes of the mold cavities (3, 4).
The resin sealing step is carried out by applying a

15 prescribed resin pressure to the resin charged in the mold
cavities (3, 4) and thereafter pressing the resin received
in the mold cavities (3, 4) against the lead frame (6)
from the exterior.

According to this method, adhesion between the resin

20 mold package (7) molded in the mold cavities (3, 4) and
the lead frame (6) is improved, whereby these members are
prevented from defining a clearance therebetween and water
is prevented from infiltrating from therebetween, and the

quality and the reliability of the product can be iniproved.

T -
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conti nuous pores (not shown) having air perneability as descri bed

| ater. Thus, the upper and | ower cavity bottom surface nenbers 420
and 421 prepared fromthe porous 10 materials can readily pass gas such
‘as air. Further, the nold assenbly showmn in Fig. 6 is

provided with forced evacuati on mechani snms (vacuum sources) 432 for
forcibly sucking/discharging (deconpressing) air or the like from

t he upper and | ower nold cavities 410 and 411, while the forced
evacuati on nech ns 432 are conmuni catively connected with

surf aces, ?f

upper and | ower nDId cavities 410 and 411
nol d cavity bottom surfaces nenbers 420 a
val ves 433 and air passages 431 8

el opposite to t?E suraéces rovided with the
n

of
4921.

b and | owner
_:/99 9through swi t chi ng
5 : i 1
1,

=

FIG. 2
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respectively.
provi ded

feeding conpressed air or the |ike under pressure,

- The nold assenbly shown in Fig. 6 is further

, conpression sources 430 are conmuni catively

wi th surfaces, e.g.,

t hose opposite to the

with air conpression sources 430 such as conpressors for

and 25 these air

connect ed

surfaces provided with

the upper and | ower nold cavities 410 and 411, of the upper and
| ower nold cavity bottom
FIG. 3
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shrfaces ﬁenbérs 420 and 421 through the switching valves - 5 433 and

the air passages 431 respectively. On the side of the upper
nol d section 400 (or the | ower nold section 401), the air
conpressi on source 430 and the forced evacuati on nmechani sm 432 are
so forned that functions thereof can be swi tched through the
switching 10 val ve 433, while the swtching valve 433 connecting the
air conpression source 430 and the forced evacuati on mechani sm 432
wi th each other .and the upper nold cavities 410 (or the | ower nold
cavities 411) are conmunicatively ~connected with each other through
the conti nuous pores 15 cgrggided on the upper cavity bottom surface
menbers 420 (or tﬁg ofer cavity bottom surface menbers 421)
pr epar ed fromthe aforementi oned porous materials and the air
@
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passages 431. - Therefore, the heat radiating plates 490 and 491
can 20 be fixed to and set on the inner bottom surfaces of the

upper and | ower nold cavities 410 and 411 through suction ~ force of
t he forced evacuati on nechani snms 432 by evacuating the upper and
| ower nmold cavities 410 and 411 by the forced evacuati on nechani sns

432 t hrough the I%Ka,dﬁntihuous pores provided on the surfaces of the
upper and

330 320 340
102 ﬁ
L
350 [
\ B
pL 7 i
i Ny ame o N
202
33 331 34;1
FIG. 6
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| ower cavity bottom surface nenbers 420 and 421 cl oser to t he bottom
surfaces of the upper and |lower nold cavities 410 and 411
r'espectively and the air passages 431. Further, conpressed air
can be reliably fed into the 5 upper and |lower nold cavities 410 and
411 under pressure fromthe air conpression sources 430 through the
conti nuous pores provided on the surfaces of the upper and | ower
cavity bottom surface nmenbers 420 and 421 closer to ‘ t he bottom
surfaces of the upper and |lower nold cavities 10 410 and 411
respectively while a pressure can be applied to the resin received
i n the upper and | ower nold cavities 410 and 411 through the heat
radiating plates 490 and 491 = - by switching the switching val ves 433.
Simlarly to each of the aforenentioned enbodi nents, -

FIG. 7

—_—
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15 a nelted resin material is injected into and charged in t he
upper and |l ower nold cavities 410 and 411, while the el ectronic
conponent nounted on the | ead frame 6 engaged and set in the upper
and lower nold cavities 410 and 411 and the lead frame 6 around the
sane can be sealed in a 20 resin nmold packagé 480 nol ded in the upper
and | ower nold cavities 410 and 411 in correspondence to the shapes
t her eof . In the enbodi ment shown in Fig. 6, structures of
feeding conpressed air into the upper and lower nold 25 cavities 410 and
411 under pressure fromthe air

FIG. 8
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éonpression sour ces 430 through the air passages 431 and t he

conti nuous pores of the upper and | ower cavity bottom surface
menbers 420. and 421 prepared fromthe porous mat eri al s t her eby
pressing the resin received in the upper 5 and lower nold cavities 410
and 411 are provided as pressing neans for pressing the resin
received in the upper and |l ower nold cavities 410 and 411 through
t he heat radi ati ng plates 490 and 491. -+ The
af orenenti oned porous materials my be fornmed by 10 por ous net al
materials or porous ceramc matérials, for exanpl e.

FIG. 9
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_?or exanpl e, mold nenbers prépared'froh1the por ous
———flouder od--pet-al-s
e. gREPIASTRMENE S8 H

%L

are mol ded in necessary shapes by storing
granul ated nmetals) in necessary nolds, 15

t he shapes of the upper and Iomer cav
and 421, and conpressing the powdered

necessary high pressures and sintering the SIﬁf

of continuous pores having necessary 20— por

Descripiansiraged
pB{GainEh tipaged
Drawing(s) : paged T,
Abstrest (di puged &Y

Thie, pag _
) mged

arbitrarily fornmed between grains of §he powdered netals b
conpressing the powdered metals with th @%mﬁﬁ—g@@ﬂ&‘(m
and firing the sane thereby properly # T
t he grains. 25 In the nold assenbly shown in Fig. 6, the

el ectronic TITLE OF THE INVENTION

Method of Sealing Electronic Component with Molded

Resin
BACKGROUND OF THE INVENTION

5 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 component such as an IC,

an LSI, a diode, a capacitor or the like which is mounted

10 on a lead frame with a resin material.

Description of the Béckground Art

In general, an electronic cdmbonent is sealed with

molded_resinibj?transfg;-moldihg}

In general, this method

iS'carried qutfthrough_a_mold assembly for sealing an

15 electronic COmponént with resin

as'follows:

A fixed upper mold section and a movable lower mold

section of the moid assembly are previously heated to a

resin moiding temperature with heating means, and the

upper and lower mold sections are opened.

20 Then, a lead frame provided with an electronic

component is supplied to/set on a presqgibed position of a

mold surface of the lower mold section, while é resin .

material is supplied into pots of the lower mold section.

Then, the lower mold section is upwardly moved to

25




Y

conponent nounted on the lead frane 6 is engaged and set . in the
upper and |l ower nold cavities 410 and 411 of the upper and | ower
Trol d sections 400 and 401, the heat radi ati ng plates 490 and 491 are
fixed to and set on the 5  bottom surfaces of the upper and | ower nold
cavities 410 and 411 by the forced evacuation nechanisns 432, and

t he resin material heated/nelted a2n pots of the nold is

pressed with plungers, to be injected iTto and charged in-

electronic component and the lead frame around the same
are engaged and set in upper and lower mold cavities which
are oppositely érovided on the mold surfaces of the upper
and lower mold sections respectively, while the resin

5 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 injected into and charged in
the upper and lower mold cavities through resin passages,

10 whereby the electronic componenﬁ and the lead frame around
the same received in the mold cavities are sealed in a
resin mold paékage which is molded in correspondence to
the shapes of the mold cavities.

After a lapse of a time which is necessary for

- 15 hardening tﬁe 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 ejectof pins provided on the

20 mold sections respectively.

Althoﬁgh 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

25 the plungers, however, adhesion (adhesiveness) between the
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the nold cavities 410 and 411.- 10 Then, a prescribed resin pressure
Is applied to the resin injected into and charged in the nold
tavities 410 and 411, and conpressed air is thereatTElAed7i THEETt he
upper and |ower nold cavities 410 and 411 under pressureRL-L;L;,.neﬁvthe

air conpression sources 430 through the air 15 passag 431 andﬁbP
nunbers of conti nuous pores of the . 3 upper and | ower mm21 20
and 421 by switching the . swi t chi mg- val ves 433, :

received in the upper and lower nold cavities 414

pressed agai nst surfaces of the lead frane 6 from

Thus, adhesi on between the resin nold package 480 nDIded I n the
upper and lower nold cavities 410 and 411, the lead frane 6 and the

el ectroni c comesianmaish package moldest dvedhe 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.

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

10 SUMMARY OF THE INVENTION
An object 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
15 lead frame.
Another object of the present invéntion is to improve
_ adhesion between a resin mold package molded in mold
cavities of a mold assembly and a lead frame for
inhibiﬁing the resin mold package and the lead frame from -
20 defining a clearance therebetween while preventing
infiltration of water from between the resin mold package
and the lead frame, thereby obtaining a product having ;
high quality and high reliability as a result.
In order to attain the aforementioned objects, the

25  inventive method of sealing an electronic component with



A nol d assenbly for resin sealing shown in Fig. 7 is 25
The basic structure of the nold assenbly shown in Fi g*
identical to the structure shown in Figs. 1 and 2.

t he enbodi nrent shown in Fig. 6, the nold asse
provided with a nold 5 consisting of a fixed upp
a novabl e 4

—_—

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

5 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

10 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

15 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

20 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 prevenﬁed from defining a

25  clearance therebetween while water is prevented from



]omer nmol d- section 501 which is opposed to the fixed upper nol d
section 500, while upper and lower nold cavities 510§ ¢,

sect i . ! ! T L
mol ding resin are oppositely provided on nold SULLAC { tﬂﬁ'u per
and | ower nold sections 500 and 501 10 respectivelfyf so that an-

el ectroni c conponent nounted on a | ead frame ¢ dar2 BeMAaserd) apd
set in the nold cavities _ 510 and §11 when the er and | ower | d
sections 500 and 501 are closed. — ™. V.,

t he upper and | ower nold 15 cavities 510 and 511 L. ded on bojtom
surfaces t hereof with upper and |ower cavity bottom surface nenbers
520 and 521 which are prepared fromthe aforementioned por ous
materials respectively, while nunbers of fine conti nuous pores (not

shown) are fodmfdlomathagufperm hatween the| peeincmoidypaekage andf bhe

menbers 520 and 521 prepared
lead frame, whereby the quality and reliability of the

product can be improved.
In a preferred embodiment of the present invention,
5 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 of covering
10 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
15 releasing films under pressure and pressing the resin
received in the mold cavities through the mold releasing
films.
When the resin received in thé mold cavities is
pressed through the mold releasing films in the
20 aforementioned manner, mold releasability of the molded
product is iﬁproved in relation to the mold cavities
without damaging the adhesion between the resin mold .
package molded in the moid cavities and the lead frame.
In still another preferred embodiment of the present

25 invention, the step of pressing the resin received in the



fromthe porous materials, so that gas such as air can_be | passed

t hrough the continuous pores, simlarly to the e g@ﬂ?? t=—shewh-i N
Fig. 6. Further simlarly to the enbodi nent LPr”&i@HEE{ 25

the nmold assenbly shown in Fig. 7 .s provided with ai
conpr essi on sources 530 such as conpressors for feedifpg{ 22 MA\CW:LS d
air or the like under pressure, while thg air ]

- e
et et e, .
e e e g ]

mold cavities is carried out by pressing the resin in the
mold cavities against the surfaces of the lead frame from
the exterior with pressing membefs provided on bottom
surface portions of the mold cavities.

5 In a furfher 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

10 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
15 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
20 invention, the method further comprises a step of mounting
heat radiating plates oh inner bottom surfaces of the mold
cavities, cavity bottom sﬁrface members provided on bottom
surfaces of the mold cavities are prepared from porous
materials having continuous pores opened on surfaces

25 closer to the bottom surfaces of the mold cavities, and



conpressi on sources 530 are conmuni catively connected w_th

sur f aces,

e.g., those opposite to the surfaces provided 5 wit F??T":”,qg ot
lower nold cavities 510 and 511, of the upper ang LgﬁggPﬁD”E?%EETt
bottom surfaces nenbers 520 and 521 through air papsages 531 !

respectively.

Swi t chi ng val ves 533 are provj ded2 Miaye1997r !

j

passages 531 on the sides of the a@ir conpression urces 530, wHile
10 forced evacuation nechani sms 532 such as vacuum gunps ~TTtvacuym
sources) having evacuation functions are connected e WLthothe |
swi t chi ng val ves 533. In the nold assenbly shown in Fig. 7, the

air

conpression sources 530 and the forced evacuation 15

mechani sms 532 are connected with the switching val ves, 53

i ndependent | y 1e e8P AhRresoing thankafiidnmargiyed in t%t%rﬂfé]tﬂ ed with

the air passages 531 inﬁependen%ly of

10

15

20

25

cavities is carried ‘out g¥u¥éeding compressed air into the
mold cavities under pressure through the continuous pores,
thereby pressing the resin against the lead frame through
the heat radiating plates.

In a further preferred embodiment of the present
invention, the method further comprises 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 compressed air into the mold
cavities having the inner surfaces covered with the mold

releasing films under pressure through the continuous

pores and pressing the resin received in the mold cavities

thfough 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 cavities 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



ot her by being switched by the switching val ves 533, while t he
sides of the upper and |lower nold cavities 510 20 and 511 can be
comuni catively connected with the swi t chi ng e
air conpression sources "~ 530 and the forced evAcRERLAGEMENE HSHEES
532) through the continuous pores and the air {p '531.7 ]
Thus, the switching valves 533 are so swetched as to 522%&{;%@(}? t he
upper and | ower nold cavities 510 and 5%% by :
|

\*2)

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 the melted
resin material is completely charged in the mold cavities.

5 In a further preferred embodiment of the present
invention, the step of pressing the resin réceived in the
mold cavities is carried out by feeding compressed air
into the mold cavities under pressure immediately after
reduction of the resiﬁ pressure in the mold cavities is

10 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 the mold cavities under pressure

15 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

nner

he

invention, the step of pressing the resin received in the -

20 mold cavities is carried out by feeding compressed air
into the mold cavities under pressure when reduction of
the resin pressure in the mold cavities is completely .
ended by hardening of the resin in the mold cavities.
| The foregoing and other objects, features, aspects

25 and advantages- of the present invention will become more



}eliably foreibly sucking/di scharging (deconpressing) air

or the

| i ke therefromthrough the continuous pores provi ded on the sides of
the upper and | ower cavity bottom surface ne 20 and 521 cl oser
to the bottom surfaces 5 of the upper and | ower 11
and the air passages 531 respectively, while

conpressed air or the like into the uppeg and | ower I tfi es
510 and 511 under pressure fromthe air — cony 10
The nol d assenbly shown in Fig. 7 is further provige

structures utilizing nold releasing filns for J preventln“‘Teél
contact, simlarly to the enbodi nent shown |Tr$%1r~4;‘___‘_ I I n

t he nDId assenbly shown in Fig. 7, the basic

10
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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
aésembly not yet charged with melted resin injected
thereinto;

Fig. 2 is a schematic longitudinal sectional view
showing the principal part of the mold assembly for resin
sealing corresponding-to Fig. 1, illustrating a state of
feeding compressed air to resin received in the mold
cavities of the mold assembly under 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 while 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



15 structures of nold releasing filmsupply nechani sns and - the
like are identical to those of the enbodi nent showng+ Fig. 3.
Further, the structures of -the nold releasing fil
resin contact shown in Fig. 7 are identical - 20
releasing filnms utilized in the enbodi nent
Nanely, the nold assenbly shown in Fig. 1oi s provi
rel easing filmsupply nechani snms 541 for— suppl
films 540 for preventing resin 25 contact to
and | ower nold

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

5 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

10 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

15 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

20 pressure while feeding cbmpressed air to the heat
radiating plates 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 the heat radiating

25 plates;



Eections 500 and 510 respectively, while the nold

releasing film

supply nmechani snms 541 are forned by nold rel easing filmdelivery
parts 542, nold releasing film take-up parts 543 5 I Re =S50
that the nold releasing 5 films 540 stored in the &ﬁﬁfﬁ ﬁﬂg@fﬁytﬁi|m

delivery parts _ 542 are controlled by control nechanisns (not shdwy)
and automatical ly supplied betwegn the nold surfjaces2@ Miayregg7 *
upper and |l ower nold sections 500 and 50%—respectively. Af tien

the el ectronic conponent is sealed with the 10 nnldgd resin the-upper

and | ower nold sections 500 and 501, the nold r
suppl i ed between the

leasi.ng films 540,

10
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20

25

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 throﬁgh 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;

Fig. 8 is a schematic longitudinal sectional ﬁiew
showing a principal part of a mold assembly for resin
sealing for cérrying out the method according to the
present invention, illustrating a state of feeding
compressed air to mold releasing films through continuous
pores of porous materials forming cévity members defining

overall mold cavities under pressure thereby pressing

‘resin received in the mold cavities through the mold

releasing films; and

Fig. 9 is a schematic longitudinal éectional view
showing a principal part of a mold assembly for carrying
out the method according to the preseﬁt invention,

illustrating a state of feeding compressed air through .

' converging tubes provided on bottom surfaces of mold

cavities under pressure thereby pressing resin received in

the mold cavities through mold releasing films.



hDId surfaces are automatically taken up by the nold rel easing film

take-up parts 543. Simlarly to the enbodi nent shown in Fig. 3,
the nold 15 rel easing filns 540 are | ong fiIn1nenbeFSw%mthfo1§“?”"*
supplied at least to the surfaces of the nold cavities BaQACEMENT & sh1
on the nold surfaces of the upper and | ower nold “g§ections 500 pni
501 respectively, and supplied in Co1Pproximty to e'cl*gftmg{ 1997 sf{ aj es
extended along the nmold 20 surfaces of~the upper anfd]l ower nold seg¢tions
500 and 501 respectively. The nold 3ds E Fi Q.
7 is provided with t he forced evacuati on nechanilsns 532, which
forcibly suck/ di scharge air through the nunbers TTne continuous

25 pores provided on the upper and |l ower cavity bottom
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention are now
described with reference to the d?awings.

Figs. 1 and 2 show a principal part of a mold in a
mold assembly according to an embodiment of the present
invention. This mold is formed by a fixed upper mold
section'(fixed.ﬁold 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 fhe upper
mold section 1, while lower mold cavities 4 for molding
resin are provided on a mold surface of the lower mold
seétion 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 these

mold sectipns'l 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 shown)
for pressing the resin are engaged in the pots
respectively. >

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

provided with an electronic component 5, while a lower



surface menbers 520 and 521 prepared fromthe porous naterlals

i.e., the bottomsurfaces of the upper and | ower nDLd o :
and 511, thereby extending the nmol d rel easing fil freg 35_ ﬁ;g. 3
bet ween the nold 5 surfaces of the upper and'|ower gl d sectlo 0°

and 501 al ong the shapes of the upper and | ower
and 511 for elastlcally deform ng the same I
shown in Flg 7 a nelted re5|n

lﬂéénnlﬁ q?g; )

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
5 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
cloéed, the upper and lower resin passages are
10 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
15 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
20 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 upper and lower mold sections 1 and 2 are X
provided with pressing means for further pfessing the
resin received in the mold cavities 3 and 4 against

25 surfaces of the lead frame 6 after the heated/melted resin



material is injected into and charged in the upper
cavities 510 and 511 whose inner surfaces are
extended nold releasing filnms 540 simlarly ftd
af orenenti oned enbodi ments, so t hat the el eqt rjonj n
on the lead franme 6 and the lead frane 6 arcuﬁdq%%éaggﬁgﬁgam ;
sealed in a 15 resin nol d package 58@4nol ded i n [t He—sppes=and.l.bwer nol d
cavities 510 and 511 in correspondence to the shapgs _____thereof.
Simlarly to the enbodi nrent shown in Fig. 6, pressimg — = reans~for
pressing the resin received in the upper and 20 | ower nmold cavities 510
and 511 are fornmed by structures of .feeding conpressed air fromthe

ai r conpression sources 530 into the upper and |lower nold cavities
510 and 511 material is injected into and charged in the mold cavities

BAADEGENTI SHEETh

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
5 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 communicating
with inner bottom surfaces of the upper mold cavities 3
10 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 pressure through the air passage 9 and
15 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
20 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

25 - passage 9, so that the air compression source 10 feeds



3

under pressure through the upper and | ower nold cavity ﬁrﬁ%@EMENTSHEEI

surface nenbers 520 and 521 prepared fromthe 25 por ous mat

‘Narmel y, the electronic conponent nounted on the |ead frane 6 is
first engaged and set in the upper and | ower mol d caviti e ZMAYange?
511 in the nold assenbly shown in Fig. 7, and the uppger{and | ower

mold cavities 510 and 511 5 are evaquated through the coptinuous pores.

of the upper
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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
cén 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 medhanisms
(not_shown) respectively.

When the veftical 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 13a of the switching pins 11 and 13 respectively.
In this case, the upper and lower mold cavities 3 ana
4 have the same functions and structures as general mold
cavities while these cavities 3 and 4 are reliably cut off
from the ai; compression sources 10 by the forward end .

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

B S,

|

y



and | ower cavity bottom surface nenbers 520 and 521 prepared from
the porous naterials with the forced evacuati on nechani sns 532,

t hereby extending the nold releasing films 546-to-cover..thellpner
surfaces of the 10 wupper and lower nold cavities FtOLEGAIBRT13EENg t he
shapes t her eof by sucking actions. : | Them, —the-reyt ¢d
resin material is injected into and 16 chargedji ower
nold cavities 510 and 511 - whose Hher surfad h the
extended nold 15 releasing filnms 540, a prescril S
applied to the resin charged in the upper and | owerd nold cavijies
510, and conpressed air is thereafter fed under pressure=f+on t he
air conpression sources 530 through the conti nuous pores, thereby
pressi ng the reharebeddie apupressed air can be prevented from flowlng

into the upper and lower mold cavities 3 and ¢

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

10 holes 8 and 12 respectively.

When the verﬁical driving mechanisms move the
switching éins 11 and 13 oppositely to the upper and lower
mold cavities 3 and 4 respectively, on the other hand, the
air holes 8 an& 12 (the communication holes 8a and 12a)

15 are released from the states blocked with the forward end
portions lla and 13a of the switching pins 11 and 13
respectively, 56 that the air holes 8 and 12 can be opened
respectively.

Namely, the upper mold cavities 3 are communicatively

20 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

25 inner bottom surfaces of the upper mold cavities 3.



20

t he upper and |lower nold cavities 510 and 511 th’augh the,~—~—-—+ﬁT
releasing filnms 540 by pressing actions thereof and pte@sﬂh@HﬁE@
Tesin against surfaces of the lead frane 6 " frongt exteTTUT‘““

Thus, adhesion between the resin nold package 580 25 lLﬁﬁggﬂgw e} upper
and | ower nold cavities 510 and 511, e r ang
.and the el ectronic conmponent can be 17 i nproved.
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Thus, the resin received in the upper mold cavities 3
can be pressed 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 S.

On the other hand, the 1ower mold cavities 4 are
comhunicativelj connected 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
air 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 1ower'portion of) the -
resin mold package 7 molded in the lower mold cavities 4
and the lower 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 with each
other to be cut off from the exterior on the sides of the

air holes 8 opposite to ‘the upper mold cavities 3.



The resin received in the upper and | ower nold

can. be honogeneously pressed through 5 the nold releasing filns 540.

cavities 510 and 511

in each of the enbodi nents shown in Figs. 6 and 7, iy me) lcugcrb,
such as cavity blocks, for exanple, conpri sing at SBERLACEMENT, SHEET
upper and | ower nold cavities 410 and 411 or 510 apd}511 can be

prepared from 10 t he aforenentioned p@rous materials, §i
upper and |lower cavity bottom surface nembers 420 and 421
521 provided on the bottom surfaces of the upper apd'
cavities 410 and 411 or 510 and 511. In this tase, conpressed

e g

air can be reliably fed into 15 the upper and | ower nold cavities 410

and 411 or
and 411 or
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510 and 511 while the upper and | ower nold cavities 410

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 sidés 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 1lla
and 13a of the switching pins 11 and 13 are 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
respectively.

Thus, the aforementioned mold assembly for resin
sealing generally seals the electronic component-S with
molded resin in the fpllowing 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 1éad frame 6 provided with the electronic

~component 5 is supplied to/set on a prescribed position :of

the mold surface of the lower mold section 2, and the

resin material is supplied into the pots of the lower mold

section 2.



510 and 511 can be reliably evacuated through the pontlnuous por es

provi ded on the overall inner surfaces of the ¢ppes . o d
tavities 410 and 411 or 510 and 20 511 in the nold nﬁﬂ ]

t he upper and | ower nold cavities 410 and 411 o red
fromthe porous materials. In the e

Fig. 6, therefore, the resin receinged in the uppef and | ower

cavities 410 25 and 411 can be pressed—agai nst thefsurrat hel | lead

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
5 and lower 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/melted resin
10 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
15 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.
20 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

25 the resin in the mold cavities 3 and 4 against the



frame 6 fromthe exterior by feedi ng conpressed air under

t'hrough the continuous pores of the nold nenbers conprising the

upper and | ower

mat eri al s. 5

hand, the nold releasing filns 540 can be exterdéﬂf’t;‘dﬁ‘'Ed?fl:E‘O(}ér\alih”riﬁéf‘1
i nner surfaces of the upper and | ower nmphd cavities 530
al ong the shaped thereof by the sucki ng—acti ons of

sanme through the continuous pores provided 10 on the

nmol d cavities 410 and 411

In the enbodi nent shown in Fig.p#=6hthe.aother..

d.IIU J

P el

nold cavities 510 and 511 prepared fromthe poro -naLeLhaJs -Mh
the resin received in the upper and | ower nold|cavities 510 and

can be pressed

pressure

prepared fromthe porous

\v

l e
511

agai nst the surfaces of the |ead™Trame~6fromtte

exterior surfaces of the lead frame 6.

Thus, the resin received in the mold cavities 3 and ¢

can be pressed against the surfaces of the lead frame 6,

whereby the adhesion between the resin mold package 7

S 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

10 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 énd

15 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.

20

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

closed with the prescribed low closing pressure, and the

electronic component 5 mounted on the lead frame 6 is >

engaged/set in the mold cavities 3 and 4.

Then, the resin material heated/melted in the pots of

25 the lower mold section 2 is pressed with the plﬁngers, so
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; REPLACE SR
by feeding conpressed air under pressure through the 15 co'tm‘ ouM \BTr§§E§?

of the nold nenbers conprising the upper and | ower nolld kavities
and 511 prepared fromthe porous materials. ' | n22hgAY 1997
enbodi nent shown in Fig. 7, further, nold - nmenbers such jag cull parts,

resin passages or the like, 20 for exanple, having surfages
portions) which cone into contacihgwith the nelted resi

recei ved

SOTICS
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bet ween the nol d surfaces-of the upper and | ower nol d

sections 500 and 501 can be prepared fromthe porous - materials, so
t hat the upper and lower nold cavities 510 25 and 511 can be evacuated
t hrough the conti nuous pores of
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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 received 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, tﬁe 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 res;n sealing shown in Fig. 3 is
now described.
The basic structure of the mold assembly shown in Figqg.
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



. the nold nenbers prepared fromthe porous materials with the forced
evacuati on nechani sns 532. Thus, the nold releasing films 540
tan be extended to cover the nol'd surfaces al ogy 09@5 rE@ﬁﬁf%ﬁ&f?nFave

5 portions) thereof by the sucking actions of the ft

evacuati on nmechani sris 532, to be elastically deforned. Id

assenbly for

resin sealing shown in Fig2®8 is ow c@gqqmbqﬂ7 ‘

The basic structure of the nold assenbl y—shown in Fig. -8 s

i denti cal
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to the structure shown in Figs. 1 and 2. s

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 on a lead frame 6 can be
engaged and set iﬁ 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,
similariy 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 ﬁhe switching pins-32

and 42 are moved to open the air holes 33 and 43



Simlarly to the enbodi nent showmn in Figs. 1 and 2, tre—Ho.

simlarly to MeSPeskddieddnt $hexeby fereimg Fompyessgdaadryinto the
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upper and lower mold cavities 31 and 41 under 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

.mechanisms 52 are formed by mold releasing £ilm delivery

parts 53, mold releasing film take-up parts 54 and the
like, so that the mold releasing films 51 stored in the
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 releasxng 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

.assenbly shown in Fig. 7 is provided with a nold %%%éf@MFMbSHEEa
fixed upper nold section 600 and a novabl e | owey d‘éétrrun—€
which is opposed to the fixed upper 15 nol d section gtegy pgr fand
| ower nmold cavities 610 and 611 for nolding reg are 0 elly
provi ded on nold "surfaces of theagpper and | owdr Trote~—sestians|600
and 601 respectively, so that ar—el ectronic corfponent nounted onja

| ead frame 6 can be engaged and set in the nold cavities 20 6t0—are 611
when the upper and | ower nold sections 600 and 601 are cl osed.

In the enbodi nrent shown in Fig. 8, structures utilizing nold

rel easing filns 640 for preventing resin contact can be enpl oyed,



Further, nold nenbers conprising at |east the overall upper and

| ower nold cavities 610 and 611, i.e., upper and p— ot ity
menbers 620 and 621, are prepared from por oug %%%éﬁaﬁtﬁfﬁﬁﬁﬁh air
perneability respectively in 5 t he upper and IomeL nol d sectio 600
and 601 simlarly to t he enbodi nents shown ih Fi @ myaqx?ﬂ, ile
nunber s of continuous pores are pe4ovi ded on fhp upper and | r nol d

cavities 31 and 41 on the mold surfaces of the upper and
lower mold sections 30 and 40 respectively, may comprise
heat resistance capable of withst#nding the resin molding
temperature of about 175EC, for example, flexibiiity
5 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, vacuum sources
10 (not shown) such as vacuum pumps are communicatively
connected with the air 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
15 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 evacuation
mechanisns.
Before a melted resin material is injected into and
20 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, whéreby the mold releasing films 51 supplied
between the mold surfaces of the upper and lower mold

25 sections 30 and 40 can be extended in states covering the



cavity menbers 620 and 621 prepared fromthe porous materials, so
t hat gas such as air can be passed through 10 t he conti nuous pores.

Narnel y, the upper and | ower nold cavity nmenbers 620 _and 6

conprising at |east the upper and | ower nold eavrfLaﬁ Q&ﬂfﬁ.d 611
are prepared fromthe porous “materials, mherebyjtﬂ

conti nuous pores are 15 provi ded on RBe overall i nner surfaces o]

upper and | ower nDId cavities 6I6—and 611 Keg pqunwﬁﬁ

Al ternatively, the overall upper and | ower nold sectlons and 601
may be prepared fromthe af orenenti oned porio erlals SO that

t he nunbers of 20 continuous pores are provided on the dera++ﬂ1 ner
surfaces of the upper and |ower nold cavities 610 1.
Further, the Agingérasvafacesshéwthenuppgr 8ndslower mold cavities 31 and

41 along the shapes thereof by the suction force, to be
- elastically deforméd. |
Similarly to the upper and lower mold cavities 31 and
5 41, the upper and lower mold sections 30 and 40 may be
provided with forced evacuation mechanisms such as the air
passages 50 on necessary portions of the mold surfaces.

'Namely, the mold releasing films 51 can be extended
in sﬁates covering the mold surfaces along irregular

10 shapes (e.g., a cull part and upper and lower resin
passages) thereof with the forced evacuation mechanisms,
to be elastically deformed.

Thus, the mold assembly for resin molding shown in
Fig. 3 seals the electronic component with molded resin as

15 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-

20 releasing films 51, i.e., between the upper and lower mold
surfaces, so that the mold 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 elastically

25 deformed along the shapes of the upper and lower mold



provided with air conpression sources 630 for feeding conpressed air
into the upper and |l ower nmold cavities 610 25  and 611 under pressure,
f orced evacuati on nechani sns 632 . .for _evacuating the

upper and | ower nold cavities 610 and 611, and;swtGhing,
for sw tching functions of the air conpression]setees—
forced evacuation mechani sm 632, ;g mlarly to hr nmbodi nment s

in Figs.

10

15

20

25

% .?t 33

e
wn

—

2 MAY 1997

e r———————— e o o

cavities 31 ahd 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 mold 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 S55.

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 thereafter further pressed by the pressing 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 inner bottom surfaces
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



5 6 and 7. In addition, t he upper and | ower nold cavities

610 and 611 of the upper and |ower nold cavity nenbers..620-.angmmmmmw—
621 prepared fromthe porous materials, the air - ccnﬂﬁéSSﬁaﬁﬁéoﬁMﬂﬁél
630 and the forced evacuation 10 mechani sns 632 are connun?carrvery“wg ;
connected with each ot her through the nunmbers of conti St i
provi ded on the upper and |ower BBl d cavity nenbersﬂ62€§gﬁgxg@9f ﬂh@
air passages 631 and the sw tching val ves—633. _ ' -
conpressi on sources 630 can reliably feed 15 conpressgd air under
pressure at |east into the upper and | ower nol d cavittes 610 and 611
t hrough the nunbers of conti nuous pores of the upper and | ower nold
cavity menbers 620 and 621 and the air passages 631, i.e.,

t hrough the cét Middushsocenpressedeaion ther Pressdngr 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. ¢ is
now described.

10 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,
the mold éssembly shown in Fig. 4_isﬁpfOViagd with a mold
consisting of a fixed upper mold section io and a movable

15 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 and lower mold sections 70 and 80
respectively, so that an electronic component mounted on a

20 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

25 lower mold cavities 71 and 81 for pressing resin received



20 surfaces of the upper and lower nold cavities 610 and 611.

The forced evacuati on nmechani sns 632 can reliably - ‘evacuat e at | east
t he upper and |lower nold cavities 610, ° . and 631 tb{ﬁﬁﬁﬂiﬁph ers
of continuous pores of the upper and | ower ndl ' s{620
and 621 and the 25 air passages 631, i.e., throdgh the continuodsjpores

provi ded on the overall inner surfaces afg the upper jaid 22 MAY 997
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in the upper and lower mold cavities 71 and 81
respectively, while the pressing members 72 and 82 are
provided with elastic members 73 and 83 such as springs
for pressing the pressing membérs 72 and 82 toward the

5 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

10 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

15 applied to the resin chérged in the mold cavities 71 and
81 and the resin is thereafter pressed 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.

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

A mold asseﬁbly for resin sealing shown in Fig. 5 is

now described.

25 The basic structure of the mold assembly shown in Fig.



| ower nold cavities 610 and 611. Simlarly to the enbodi nents
shown in Figs. 3 and 7, the nold assenbly shown in Fig. 8 is.. _____
provided with nold 5 rel easing filmsupply nechani sns 641 for Sunpgwgpp
nol d releasing films 640 for preventing resin contact to nold-
surfaces of the upper and |lower nold sections 600 and 601 o HAY
respectively, while the nold rel easing fad m supply /nechaﬁi$ﬁ% B
are formed by nold releasing filmdelivery 10 parts 64i,‘n0%d~L&Leg§LQ
filmtake-up parts 643 and the li'ke, so that nold tel easing films
640 stored i.n the nold releasing filmdelivery parts 642 are ---
~controlled by control nechani sns (not shown) and automatically
suppl i ed between the nold surfaces of the upper and |lower nmold 15
sections 600 ahdiHohdenisiialk ka|that shown in Figf. pblandskenbly shown in

Fig. 8 is provided g&éi&arly 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

5 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 the upper and lower mold sections 100 and 200
-respectively.

10 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

15 respectively.

The inner bottom surfaces of the upper and lower mold

_cavities 101 and 261 are provided with necessary numbers.
of air passages 102 and 202 communicating with the mold
cavities 101 and 201 respectively, while the air passages -

20 102 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

25 respectively.



t he forced evacuation nechani sns 632, whi ch forcibly | suck/ di schar ge

air through the nunbers of fine continuous pores provided on the
overall inner surfaces of the upper 20 and | ower nol d cayities—6+6—anrd
611 prepared fromthe porous materials before a neltéépk MENTeSREET
S I njected into and charged in the upper and | ower | d

cavities 610 and 611, thereby extendi ng3whe nold releasing{ 22 MAYW 6}10
suppl i ed between the nold surfaces of ttre-upper 25 and ljower I
sections 600 and 601 to cover the sane Do

In the mold assembly shown in Fig. 5, the electronic
component mounted on the lead frame 300 and the heat
radiating plates 310 and 311 afe.set in the upper_and
lower mold cavities 101 and 201 of the upper and lower

5 mold sections 100 and 200 respectively, and the upper and
léwér mold sections 100 and 200 are closed.

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

10 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

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

Thén, a prescribed resin pressure is applied to the
resin received in the upper and lower mold cavities 101

20 and 2d1, 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 co@pression sources 330 and 331 respectively,
thereby pressurizing the heat radiating plates 310 and 311

25 in the mold cavities 101 and 201 and pressing the resin



e

al ong the shapes of the upper and | ower nmold cavities 610 ._.and 611 by
suction force thereof, for- ‘el astically def or m ng the ot d re1eaS|ng
filnms 640. Slnllarly to each of the aforementg

5 the nelted resin material.is injected into and char

eﬁ&PnﬂCEMENT SHEET
upper and |l ower nol-d_eavities 610 and 611 covered with g t

Le EXTehn
mol d rel easing fims 640 in the nold assgnbly shoyn fi i UZ
that an el ectreoffi c conponent nount ed — on a lead fr ngdﬂﬁrﬁﬁ9f di
frame 6 around the sanme can 10 be sealed in a resin F&—paekage~680 :
nol ded in the upper and lower nold cavities 610 apd 611 in '
correspondence to .. the shapes thereof. “the nol d --

_assenbly shown in” Fig. 8, pressinng neans

received 1n the upper and lower mold cavities 101 and 201
agalnst surfaces of the lead frame 300 through the heat
radlatlng plates 310 and 311 respectively.
f Thus, adhesion between a resin mold package 350
.5.:. molded in the upper and lower mold cavities 101 and 201,
the lead frame 300 and the electronic component can be
improvea.
_AJﬁold assembly for resin sealing shown in Fig. 6 is
" now described.
10 The basic structure of the mold assembly shown in Fig.
6 is identical to the structure shown in Figs. 1 and 2.
Siﬁilarly 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
15 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 moldl
surfaces of the upper and lower nold sections 400 and 401
respectively.
20 An electronic 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 clesed, while heat radiating
plates 490 and 491 can be fixed to and set on inner bottom

25 surfaces of the upper and lower cavities 410 and 411



for pressing the resin received in the upper and |ower 15 nmol d cavities

610 and 611 through the nold releasing filns 640 are fornmed by
structures of feeding conpressed air to the nold relea5|ng films 640
in the upper and | ower nold cavities 610 and 611 undet S e from
the air conpressi on sources 630 through the air paSnaoE A@?Mggp'_'

t he conti nuous pores provided on the ovemal |l inner EU fa S “;N
upper and | ower nold. cavities 610 and 6%+ of the uppe

nol d sections 600 and 601 prepared fromthe porous

simlarly to the enbodi nent shown in Fig. 7. 25

assenbly shown in Fig. 8, at |east the
respectively.

As shown in Fig. 6, the upper and lower mold éavities
410 and 411 are provided on bottom surface portions
thereof with upper and lower cavity bottom surface members

5 420 and 421 which are prepared from porous materials
respectively. Tﬁe porous materials have numbers of fine
continuous pores (not shown) having air permeability as
described later. Thus, the upper and lower cavity bottom
surface members 420 and 421 prepared from the porous

10 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

15 lmold 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 -

20 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

25 these air compression sources 430 are communicatively



upper and | ower nold Cavities 610 and 611 are reliably evacuat ed

with forced evacuati on nmechani sns through the air passages 631 and
tthe conti nuous pores of the upper and | ower nold cavity nmenbers 620
and 621, thereby extending 5 nold releasing filns sugphredmbeimppn t he
mol d surfaces of the upper and | ower nold sections 60&%&1“:%35&8
cover the I nner surfaces of the-upperfand Ioweg npl d cavit ||b
and 611 al ong the shapes thereof by suct+en force, an a
def or mi ng the mold rel easing filnms. 10 Then, the n’e| féh?%tba
material is injected into and

connected with surfaces, e.g., those oéposite 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
5 433 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
10 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
15 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 plaﬁes 490 and 491 can -
20 be fixed to and set on the inner bottom Surfacés of the
upper and lower mold cavities 410 and 411 through suction
fo:ce of the forced evacuaﬁion mechanisms 432 by .
evacuating the upper and lower mold cavities 410 and 411
by the forced evacuation mechanisms 432 through the

25 continuous pores provided on the surfaces of the upper and



charged in the upper and l-ower nold cavities 610 and 611 of the
upper and | ower nold cavity nenbers 620 and 621 prepared fromthe
porous materials, and a prescribed resin pressure is applied to the
resin charged in the upper and 15 | ower nold cavities 6 Ad SO
that the resin received in the upper and | ower nol thtnTawdﬁﬂgH ,
611 I s pressed agai nst surfaces ofgthe lead frame . f “t-he-
exterior through the nold releasing fil rs—by pressing ?@gs of the
air conpression sources 630 feeding 20 conpressed air n er
Thus, adhesion between the resin nold package 680 in the upp r
and | ower nold cavities 610 and 611, the | ead frane 6 and the 1
el ectroni c conmponent can be I mproved. .
lower cavity bottom 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
5 upper 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 lowéf mold cavities
10 410 and 411 respecti&ely while a pressure can be applied
to the resin received in the upper and lower mold cavities
410 and 411 through the heat rédiating plates 490 and 491
by switching the switching valves 433.
Similarly to each of the aforementioned embodiments,
15 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 iead frame 6 around the same can be sealed in a
20 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 cdmpressed air into the upper and lower mold

25 cavities 410 and 411 under pressure from the air



25 The resin received in the upper and lower__pold ..

cavities 610 and 611 can be honpbgeneously pressed though"w*uT SHteTe (ol d
rel easing filns. A nol d assenbly for r_sun~&ea -4 in
Fig. 9is now described. 5 The basji ¢ éructure f {the nold
assenbly shown in Fig. 9 is identical to th t r &2t MAY W ifn
Figs. 1 and 2. . Smlarly to t3me enbodi shown in Figs.) 1 and
2, —

compression 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 tbereby pressing the resin received in the upper
5 and lower mold cavities 410 and 411 are provided as
pressing means for pressing fhe 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
10 porous metal materials or porous ceramic materials, for
example.

For example, mold members prepared from the porous
metal materials'are molded in necessary shapes by storing
powdered metals (or granulated metals) in necessary molds,

15' 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

20 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 up clearances between the
grains.

25 In the mold assembly shown in Fig. 6, the electronic



fhe nol d assenbly shown in Fig. 9 is provided with a nold consi sting

of a fixed upper nold section 700 and a novable 10 | ower nold section
701 which is opposed to the fixed upper nol d- sect i-en- 70@r~uhLLe_upper
and lower nold cavities 710 and 711 for nol di ng resin: aréimTpoRERTe!ly
provi ded on nold surfaces of the upper and Iomer,nurd secttons—7+q0
and 701 respectively, so that an elsgctronic conmpagnent, nja
15 | ead frame 6 can be engaged and setjﬁﬁ the nold c vqtlégnﬂz}eggf 710
and 711 when the upper and | ower nold sections 700 and Z01 _are

cl osed. The upper and | ower nold cavities 10 and 711 are
provi ded on bottom surfaces thereof with necessary nu s

conver gi ng tubes 750 each consisting of a nunber of t ubes for
passi ng gas sucempongnt mounted on the lead frame 6 is engaged and set

‘in the upper and lower mold cav1t1es 410 and 411 of the
upper and lower mold sections 400 and 401, the heat
radiating plates 490 and 491 are fixed to and set on the

5 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
pressed with plungers, to be injected into and charged in
the mold cavities 410 and 411.

10 ~ 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

15 'passages 431 and the numbers of continuous pores of thé
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.

20 Thus, adhesion between the resin mold package 480
molded in the upper and lower mold cavities 410 and 411,
the lead frame 6 and the electronic component can be .
improvéd. | |

A mold assembly for resin seaiing shown in_fig. 7 is

25 now described.



Simlarly to the enbodi nents shown in Figs. 3 and 7, t he nol d

assenbly shown in Fig. 9 is provided with air co essi on sources
730 for feeding conpressed air under 25 pressure, for

mechani sms 732 for evacuati on, switgh

connected with the air conpression sources 730 an

evacuati on nechani sns 732 i ndependent |y of each ofh r22a an
passages 731 comuni cati vely conneeted with the ching va gs
734,

The basic structure of the mold assembly shown in Fig.
7 is identical to the structuré shown in Figs. 1 and 2.
Similarly to the embodiment shown in Fig. 6, the mold
assembly shown in Fig. 7 is provided with a mold
5 consisting of a fixed upper mold section 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 provided on mold
surfaces of the upper and lower mold sections 500 and 501
10 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
15 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 numbets of fine
continuous pores (not shown) are formed on the upper and
20 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 similarly to the embodiment shown in Fig. 6,

25 the mold assembly shown in Fig. 7 is provided with aif



5 so that the air conpression sources 730 and 732 are

“communi catively connected with the air passages 731 I ndependent |y of
each other by switching the sw tching val ves 734.

Further, the air conpression sources 730 or the 10 |
nmechani sns 732 are conmuni cati vely connect ed MEPLAGEMENTBREETar]d

| ower nold cavities 710 and 711 thgough the ccnvergl

the air passages 731 respectivel y— ﬁquyn

val ves 734 are so switched that 15 the air conprej3|on o)

feed conpressed air into the upper and | owen rotd-eavti-i-es-¥10 and

711 under pressure, while the forced evacuatli on nechanlsns 732 can
evacuat e (deconpress) t he upper and | ower nold cavities T
compression sources 530 such as compressors for feedlng
compressed air or the like under pressure, while the air
compression sources 530 are communicatively connected with
surfaces, e.g., those opposite to the surfaces provided
5 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 éources 530, while
10 forced evacuation mechanisms 532 such as vacuum pumps
(vacuum sources) having evacuation functions are connected
_wifh the switching valves 533.
In the mold assembly shown in Fig. 7, the air
compression sources 530 and the forced evacuation
15 mechanisms 532 are connected with the switching valves 533
independently of each other, to be communicatively
. connected with the air passages 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
20 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

25 evacuate the upper and lower mold cavities 510 and 511 by



flo and 711. 20 The nol d assenbly shown in Fig. 9 is further

provi ded wWith structures utilizing nold releasing filnms 740 for
preventing resin contact, simlarly to the enbodifents shown in Figs.
3 and 7. Narmely, the nold assenbly shqweepmdengnt % pjovi ded
25 with nold releasing filmsupply nechani sns {4%-eFf MENT O’J’E?ET

supplying nold releasing films 740 to thggnol d syrflaces of
_ — L¢2 MAY 1997

reliably forcibly sucking/discharging (&ecompressing) 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

5 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 uhder pressure from the air
compression sources 530.

10 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

15 structures of mold releasing film supply mechanisms and
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 identical:

20 = 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 reléasing films 540 for preventing resin

25 contact to mold surfaces of the upper and lower mold



the upper and |lower nold sections 700 and 701 respec .vb'"' The nol d

rel easing fil msupply nmechani sns 741 are forned El?ilA@EMENTf sh IIng
filmdelivery parts 742, nold releasing"- 5 fil mit gke-up 3 jand
the like, so that the nold _ releasing films 740 st% q@a qp%?e | d
releasing film delivery parts 742 are controllﬁ ? Vit

mechani sns (not shown) and automatgecal |y suppl i*ed—betueen t hj | d
surfaces of the upper and | ower nold sect+ens 700 apd 701 10
respectively. After the electronic conponent TSs—sealed with
nol ded resin by the upper and |l ower nold sections 700 and 701,

the nold releasing filnms 740 supplied between the nold surfaces are
automatically taken up by the nold releasing 15 filmtake-up parts 743

respectively. 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, sb that the mold releasing
5 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
10 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
15 releasing films 540 are long f11m members which are
supplied at least to the surfaces of the mold cavities 510
.and 511 on the mold surfaces of the upper and lower mold
sections 500 and 501 respectively, and supplied in
proximity to each other in states extended along the mold -
20 surfaces of the upper and lower mold.sections 500 and 501
respectively.
The mold assembly shown in Fig. 7 is provided with .
the forced evacuation mechanisms 532, which forcibly
suck/discharge air through- the numbers of fine continuous

25 pores provided on the upper and lower cavity bottom



Before a nelted resin material is injected, the forced evacuation

mechani sm 532 evacuate the upper and | ower nold cavities 710 and 711
through the converging t ubes 750 provided on innﬁ pot+em-surf aces
thereof, for 20 extending the nold releasing filnms 7 dnsyppoau'gﬁE n
the nold surfaces of the upper and |l ower nold sections 700 o 0
by suction force thereby covering the nolg surf gces shapes
of the upper and | ower nold caviti-es 710 and 717 to eq@ﬁgégﬁﬁ I
def ormed. 25 I'n the nold assenmbly shown in Fig. “9-—th
—._\-‘“- .. _‘
surface members 520 and 521 preparéd 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
5 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
10 lower mold cavities 510 and 511 whose inner surfaces are
covered with the extended mold releasing films 540
similarly to each of the aforementioned embodiments, so
that the electronic component mounted on the lead frame 6
and the lead frame 6 around the same can be sealed in a
15 reéin mold packagé 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
20 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

25 porous materials.



resin material is injected into and charged in the
mol d cavities 710 and 711 whose i nner surfaces

and | ower

..

extended nold releasing filns 740, wher eby ponent
nounted on the lead frane 5 6 can be seal ed ifnja resrmm kage
780 nol ded in the upper and |ower nold cavitjeRZ <
correspondence to the shapes thereof, sigblarly tp

af orenent i oned enbodi nent s. Furt her, S..

pressing the resin 10 received in the upper arte avi fies 710
and 711 are fornmed by structures of pressing the T&sin-through the

nold releasing filns 740 by feedi ng conpressed air under

10 -

15

20

25

Namely, the electronic component mounted on the lead
frame 6 is first engaged and set in the upper and lower
mold cavities 510 and 511 in the.mold assembly 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 su;faces of the
uppef 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,



pressure into the upper and |ower nold cavities 710 and 711 t hrough
t he convergi ng tubes 750 provided on the 15 bot t the upper

and | ower nold cavities 710 and 711 respecti (ﬂ&ﬁ?LACEMENT SHEET |[n the
nol d assenbly shown in Fig. 9, the electronic PO djon
the lead frame 6 is first engaged and set in gj%~€3§9 nol d
cavities 710 and 711, and 20 the forced evacuati n nmec

forcibly suck/-di scharge air etc. -fromthe up e| atre—l-ouer

cavities 710 and 711 with sucking actions thereof tfrough

convergi ng tubes 750 provided on the bottom surfaces per

and | ower nold cavities 710 and 711, thereby 25 extendi ng the nDId
releasing films 740 to cover the inner
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
5 the mold releasing films 540.

In each of the embodiments shown in Figs. 6 and 7,
mold members, such as cavity blocks, for e#ample,
éomprising at least the overall upper and lower mold
cavities 410 and 411 or 510 and 511 can be prepared from

10 the aforementioned porous materials, 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

15 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

20 511 in the mold members comprising the upper and lower
mold cavities 410 and 411 or 510 and 511 prepared from the
porous materials. _ _ s

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

25 and 411 can be pressed against the surfaces of the lead



surfaces of the upper and lower nold cavities 710 and 711 y al ong the

shapes t hereof. Then, the nelted resin material is charged in
the upper and | ower nold cavities 710 and 711 whose i nner 5
surfaces are covered with the extended nold releasing — films 710 and
711, a prescribed resin pressure is applied h'ﬂ' arged in
the upper and | ower nold cavities 4410 and 711 nd‘édﬁﬁw s Q S
thereafter fed fromthe air conpreéssi on sources 730“ﬁTngh /
conver gi ng tubes i

- [ [ 4 mar 19977

“~~»m~ki I

frame 6 from the exterior by feeding coﬁBE€"§9d~aLr_gpdeé
pressure through the continuous pores of the mold members
comprising the upper and lower mold cavities 410 and 411
prepared from the porous materials.

5 In the embodiment shown in Fig. 7, on the other hand,
the mold releasing films 540 can be extended to cover the
inner surfaces of the uppef and lower mold cavities 510
and 511 along the shaped thereof by the sucking actions of
evacuating the same through the continuous pores provided

10 on the upper and lower mold cavities 510 and 511 prepared
from the porous.materials, while the resin received in the
upper and lowef 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

15 continuous pores of the mold members comprising the upper
and lower mold cavities 510 and 511 prepared from the

_porous materiais .
In the embodiment shown in Fig. 7, further, mold
members such as cull parts, resin passages or the like,

20 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
sections 500 and 501 can be prepared from the porous

materials, so that the upper and lower mold cavities 510

25 and 511 can be evacuated through the continuous pores of



10 750 thereby pressing the resin received in the upper and | ower
nold cavities 710 and 711 through the nold rel easing fiInB 740 by
pr essing actions thereof, for pressing the b Cetv-ea—i-n.t h

upper and | ower nold cavities 710 and 711 EMENT SHEETof the

|l ead frame 6 fromthe 15 exterior. bdt ween
the resin nold package 780 nol ded igg t he up er am MAYERgFOIId
cavities 710, the |ead frame 6 and-the electrqglc conponent.cén be

| mpr oved. : The resin received in the ugper andtower—mbl 20
cavities 710 and 711 can be honpgeneously pressed'through the nold
rel easing filns 740. I n each of the aforenentioned énbodi nents,
the resin material is supplied-into the pots provided on the | ower

mol d section ofthehaoisd cembessbpreparededicongthe 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
5 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 pf-the mold assembly shown in Fig.
10 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
consisting of a fixed upper mold section 600 and a movable
lower mold section 601 which is opposed to the fixed upper
15 mold section 600, while upper and lower mold cavities 610
and 611 for moiding'resin ﬁre oppositely provided on mold
'surfaces of the upper and lower mold sections 600 and 601
respectively, so that an electronic component mounted on a
lead frame 6 can be éngaged_and set in the mold cavities
20 610 and 611 when tﬁe 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 employed, similarly to the embodiments

25 shown in Figs. 3 and 7.



25 el ectroni ¢ conponent wi th ol ded resin, the resin
heated/nelted in the pots is pressed with the plungers to

injected into and charged in the upper and | ower nold ! cavi

the nold sections, a prescribed resin pressure S applizq,é&p t he™
resin charged in the upper and | ower 5 nmol d cavitiey, @and th r@EVn
received in the upper and | ower mylgd cavities isLEhereéf

~

agai nst the ‘ —_— ~—

Further, mold members comprising at least the overall -
upper and lower mold cavities 610 and 611, i.e., upper and
lower mold cavity members 620 and 621, are pfepared from
porous materials having air permeability respectively in

5 the upper and lower mold sections 600 and 601 similarly to
the embodiments shown in Figs. 6 and 7, while numbers of
continuous 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

10  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
15 provided on the overall inner suffaces of the upper and
lower mold cavities 610 and 611 respectively.

Alternatively, the overall ubper and lower mold
sections 600 and 601 may be prepared from the
aforementioned porous materials, so that the numbers of

20 ° 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 éir compressioﬁ sources 630 for feeding
compressed air into the upper and lower mold cavities 610

25 and 611 under pressure, forced evacuation mechanisms 632



surfaces of the lead frame fromthe exterior, whereby the ~adhesi on
bet ween the resin nold package nolded in the upper | ower nold

cavities, the lead frane and the 10 el ectronic conpone_tpriNC E ﬁ ! ER

After the prescribed resin pressure is applied to the

in the upper and lower nold cavities, hardeni ng ofJthe nelted re5|p
material received in the upper and- ower nold cavili SZQWatgqy
progresses with 15 time, whereby the viscosity of the jmelted resin

mat eri al is gradual ly increased so that the resiniis sol rdrtTed
through a substantially sem -hardened state before --conplete 4
har deni ng. After the nelted resin material is injected into and
20 charged in the upper and |ower nold cavities and the prescri bed

resin pressure fior gydduating the upper asdeilpwer 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.
S 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 evacuation
10 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 compression sources 630 can reliably feed
15 compressed 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
20 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 loﬁer mold cavity members 620 and 621 and the

25 air passages 631, i.e., through the continuous pores



in the upper and lower nold cavities, the resin pressure in the
upper and |lower nold cavities is gradually reduced <

progress of hardening of the resin received in 25 th BﬁﬂmEEMENTI
mol d cavities. , After such redugt]|

pressure in the upper and lower nold cavities is
t he resin is conpletely solidifiedaghardened) in

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

5 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
fespectively, while the mold releasing film supply
mechanisms 640 are formed by mold ieleé;ing film delivery

10 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 mold surfaces of the upper and lower mold

15 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 -

20 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 extending the mold releasing
films 640 supplied between the mold surfaces of the upper-

25 and lower mold sections 600 and 601 té cover the same



| ower nold cavities. 5 Due to such hardening (sol

the nelted resin material in the upper and |ower
therefore, the resin nold package is nolded in the upper
nol d cavities. Nanely, each of the aforenenti

can 10 enpl oy steps of injecting and chargi ng the nel
material into and in the upper and | ower 4ol d cavities,
prescribed resin pressure to the resin —— charged infthe U r
‘mold cavities, and thereafter feeding conpressed &=&=tQ. the resin MT
received in 15 t he upper and | ower nold cavities when the resin~tharged
in the upper and lower nold cavities is not yet conpletely har dened
but still in a substantially sem -hardened state, t her eby pressing
t he resin receialazhg thehshapesr ofndhieowpper 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,
5 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 arouﬁd the same can
10 be sealed in a resin mold package 680 molded in the upper
and lower mold cavities 610 and 611 in correspondence to
the shapes thereof.
In thé mold assembly shown in Fig. 8, pressing means
for pressing the resin received in the upper and lower
15 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 through the air passages 631 and
20 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 601 prepared
from the porous materials, similarly to the embodiment
shown in Fig. 7.

25 In the mold assembly shown in Fig. 8, at least the



mol d cavities against the surfaces of the lead frane from 20 t he
exterior, for exanple. Thus, the adhesion between the resin nold
package nol ded in the upper and |lower nold cavities,}

| REPLAGEMENT speeT

frame and the el ectronic conmponent can be inproved.
each of the aforenentioned enbodi ments can 25 . enploy af{stfruc
I njecting and charging the nelted 50

wm——

upper and lower mold cavities 610 and 611 are reliably
evacuated with forced evacuation mechapisms through the
air passages 631 and the continuous pores of the upper and
lower mold cavity members 620 and 621, thereby extending
5 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 theréof by suction force, and
elastiéally deforming the mold releasing films.
10 Then, the melted resin material is injected into and
chérged in the uppef and lower mold cavities 610 and 611
of the upper and lower mold cavity members 620 and 621
prepared from the porous materials, and a prescribed resin
pressure is applied to the resin charged in the upper and
15 lower mold cavities Glb and 611, so that the resin |
received in the upper and lower mold cavities 610.and 611
.is pressed against surfaces of the lead frame 6 from the
exterior through the mold releasing films bf pressing
actions of the air compression sources 630 feeding
20 compressed air under pressure.
Thus, adhesion between the resin mold package 690
molded in the upper and lower mold cavities 610 and 611,
the lead frame 6 and the electronic component can be
improved.

25 The resin received in the upper and lower mold



resin material into and in the upper and lower nold cavities and

feeding conpressed air to the resin received I n er and | ower
~nmold cavities when the nelted resin material is cotap g

in the upper and | ower nold 5 cavities, -thereby pregssi

received in the upper and | ower nold cavities agaifnsf the sur

of the lead frame fromthe exterigy, for exanpl

structure of feeding conpressed air to the-resin

upper and lower nold cavities when the 10 melted reki n: mat ert -0

conpl etely charged in the upper and | ower nold Tawvt4+es_can be

carried out substantially - simul taneously with application of the

prescribed resin pressure to the resin charged in the upper and

| ower nol d cavitdeist 649, and baflocanobeahbmpgeppbusdyi presseththrough
prescribed 15 rein pressure.
the mold releasing films.
A mold assembly for resin sealing shown in Fig. 9 is
now described.
5 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 ih Figs. 1 and 2,
the mold assembly shown in Fig. 9 is provided witﬁ a mold
consisting of a fixed upper mold section 700 and a movable
10 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
15 lead frame 6 can be engaged and set in the mold cavities
710 and 711 when the upper and lowér 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.
20 of converging tubes 750 each consisting of a number of
tubes for passing 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

25 pressure, forced evacuation mechanisms 732 for evacuation,



Thus, the adhesion between the resin nold package nol ded in the
upper and |lower nold cavities, the |ead frame an '
conponent can be inproved. Further, each of |t Pb‘lﬁfwtmnsh
enbodi rents may 20 enpl oy any of the follow ng strucfuges:

Each of the aforenentioned enbodi nents can enploy a
injecting and charging the nelted resin g3 mat eri al
upper and |lower nold cavities, apptyi ng the pregdcr )
pressure to the resin 25 charged in the nold cavitidg and feeding™™ |
conpressed air to LT :

switching valves 734 connected with the air compression
sources 730 and the forced evaﬁuation mechanisms 732
independently of each other, and air passages 731
communicatively connected with the‘switching valves 734,
5 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

10 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

15 the air compression sources 730 can feed coﬁpressed air
into the ﬁpper_and 10wer 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.

20 The mold assembly shown in Fig. 9 is further provided
with structures utilizing mold releasing films 740 for
preventing resin contact, similarly to the embodiments
shown in Figs. 3 and 7.

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

25 with mold releasing film supply mechanisms 741 for



the resin received in the upper and | ower nold cavities under

pressure immedi ately after reduction of the resin ____pressure in the
upper and lower nold cavities is started due tof h pﬁ ot —tte—
resin, thereby pressing the resin 5 received in th gﬁ%%ﬂYﬁS@EETE
agai nst the surfaces of the lead frame fromtheg egxterior. i
Each of the aforenentioned enbodi nents cas enploy a 29tmqyt199p éf i
injecting and charging the nelted resin — materi gl {into and in the’
upper and.lower nold cavities, 10 appl ying the predcribDed TesTmpressure
to the resin _ charged in the upper and | ower nol vities, and

thereafter continuously feeding conpressed air to the
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 releasing film delivery parts 742, mold releasing
5 film take-up parts 743 and thé 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
10 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
15 film take-up parts 743 réspectively.
Before a melted resin matérial 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
20 ~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.

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



resin received in the upper and | ower nold cavities undetmmﬁ_ pressure
during reduction of the resin pressure in the 15 upp rﬁzg

d.
Ming segim

cavities due to hardening of the resin, thereby gr !

received in the upper and |l ower nold cavities against tHE"§UrfacIsE
of the |ead - frame fromthe exterior. E(ﬂ29f ;
af orenenti oned enbodi nents can enpl oy a 520 structur |nJect|?gZ61d{
charging the nelted resin material™nto and in th uﬁ‘Er‘aﬁd-Lomer
nol d cavities, applying the prescribed resin pressurg to the resin
charged in the upper and |lower nold cavities, and feeding “Conpr essed
air tothe resin received in the upper and 25 | ower nold cavities under

pressure mhen or imediately
resin material is injected into and charged in the upper

and lower mold cavities 710 and 711 whose inner surfaces
are covered with the extended mola releasing films 740,
whereby the electronic component mounted on the lead frame

5 6 can be sealed in a resin mold package 780 molded in the
upper and lower mold cavities 710 and 711 in
correspoﬂdence to the shapes thereof, similarly to the
aforementioned embodiments.

Further, pressing means for pressing the resin

10 received in the upper and lower mold cavities 710 énd 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

15 _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 énd
set in the upper and lower mold cavities 710 and 711, and .

20 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 cavitie$ 710 and 711, thereby

25 extending the mold releasing films 740 to cover the inner



before reduction of the resin pressure in the upper and _ | ower nol d

cavities is conpletely ended due to hardening of th ' T by
pressing the resin received in the upper and | owe %IHLSE@@EM; |§gtﬁ !
agai nst the surfaces of the 5 - |ead frame fromthe ektierior. :
Thus, the adhesi on between the resin nold package QELHGUMHN'ﬁDF yp
and | ower nold cavities, the |ead fgmmme and the € gctronic conporeg
can be inproved in each - of the aforementioned strjuctures.

10

15

20

25

ol ik vAS s

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 upper 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 résin
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

er

t



10 In each of the aforenentioned enbodi nents, gas such as

nitrogen gas, carbon dioxide gas or argon gas can be -~nployed in

pl ace of the conpressed air, for exanple. : Al 't hoagﬂgdg

i nvention has been described and illustrated in det aift—t ﬁEW?%ﬁg&ﬁ
understood that the 15 same i-s by way of illustrationfa d e Ie on

and is not to be taken by way of liggitation, the s | |@ fi
the present invention being limted only-by the terns of the app deid
cl ai ns. _ :

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
5 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 molded in the
upper and lower mold cavities, the lead frame and the
10 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
uppef and lower mold cavities gradually progresses with

15 time, whereby the viscosity of the melted resin material
is gradually increased so that the resin is solidified
through a substantially semi-hardehed state before
complete hardening.

After the melted resin material is injected into and -

20 charged in the upper and lower mold cavities and the
prescribed resin pressure is appliéd 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

25 the upper and lower mold cavities.



VWHAT IS CLAI MED | S: 1. A nethod of sealing an electronic

conponent with nol ded resin, conprising: an electronic
conponent setting step of engagi ng an el ectrop ATANI ) unc t ei ng
mounted on a lead frame (6) 5 in nold cavities (B, Rﬁ%ﬁ@ ENEéﬁ|EE10,
511) being oppositely provided on nold surfaces OT a 11xed nojd
section (1, 100, 500) and a novabl e nol dsgection (2, {20 1ﬂﬁd 01)
respectively; and a resin seating step of harglng a g
heated/ nelted . 10 resin material in said nold cavi{ié& eﬁgaged with

After such reduction of 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.

5 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 embodiments can

10 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

15 the upper and lower mold c#vities 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
mold cavities against the surfaces of the lead frame from -

20 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

25 employ a structure of injecting and charging the melted



sald el ectroni c conponent (5) and sealing said electronic
(5) and said |lead franme (6) around the sane bei ng eng ge
mold cavities in a resin nold package correspondi ngjt
said nold cavities, 15 said resin sealing step co
applying a prescribed resin pressure to said resin

~said nold cavities, and t hereggter pressing sai
received in said nold cavities agatrst said | ead franme
20 exterior. 2. The nethod of sealing an electronic

conponent wth

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 lower 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 combletely charged in the upper
and lower mold cavities can 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 after 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 cah be improved.

Further, each of the aforementioned embodiments may

20 "employ any of the following structures:

Each of the aforementioned embodiments can employ a
structure oflinjecting and charging 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



nol ded resin in accordance with claim1, wherein said Sigg——r———ofe____
pressing said resin being received in said.nold caR_/’-i t-‘ﬁ@'ff(i\ﬂ', SHEETl(il,

.201, 510, 511)

resin being received in said nold cavities undeq fredaujgy 7
3. The nmethod of sealing an el ectronic conponent wth L_‘ nnldéggre [

is carried out by 5 feeding conprgsged alr (0 Samq

N in

accordance with claim1, further cgppri sing a sfjep ofcover-Rg.l Nper

surfaces of said nold cavities (3,74, 510, 511){uith nold relgaéing

films (51,

10

15

the resin received in the upper and lower mold cavities
under pressure 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 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 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
uppér 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

20

25

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 to the resin received in the upper and

lower mold cavities under pressure when or immediately



5 540) al ong the shapes of said nold cavities,

aiean s ¢ oo o e "‘S"al‘d’s t’ep Of

pressing said resin being received in sai d no| d“cavi-ties iSkehrlied
out by feeding said conpressed air into said pofd~cavities hayvijg
sai d inner surfaces being covered with said npl ' (51,
10 540) under pressure thereby pressing said resih ' rege} ved
in said nold cavities through said nold ggl easi ng ' —=54D) .

4. The method of sealing an el ectronic conponent w th nol ded rekin in
accordance with claim1, wherein said step of "presstmyg—sard 7ésin

being received in said nold cavities (71, 81) is carried out. by
pressing said resin 5 being received in said nold cavities (71, . 81)

agai nst said

10

15

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.



| ead frame (6) fromthe exterior with pressing nenbers (73,

83) being provided on bottom surface portions of said nold cavities
¢71, 81). _ 5. The method of sealing an el onent

W th _ @& md--R-a66Ppr dance with claim1l, mh sald ste

of pressing sdi#.resin.béingtiegeived in said nold ﬁ’ﬂ"Fm Iﬂ’ﬂﬂmﬁ )
is carried ouf] by closing saryl {ixed nol g1 ml

L -« WAY 997 T

i
i

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 mold cavities (3, 4, 101, 201, 510, 511) being
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 sealing step comprising sfeps 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



cl osi ng pressure.

nmet hod of sealing an electronic

5 section (1) andgSedee: ble nold section (2) being closed W th
a prescribed | ow cl orlmg Q%%é“‘gm'r’her wth a prescri bed high
heg .

conmponent with

| ded resin i qgccordance w th—-claim1, further

conprising a step of npuA i HAY987 fadi ating pl ates

rfon SeFucl i 1 e o i

i nner
said step of pressing said resin ng reeeived in:
cavities being carrited—eut-hy _feedingfsaid conpressed air to'said

heat radiating plates (310, 311) fromthe exterior, thereby pressing
said resin against 10 said lead frame (6) through said heat radiating

pl at es

10

molded resin in accordance with claim 1, whérein 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 received 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 componentlﬁith.
molded resin in accordance with claim l; wherein éaid step
of pressing said resin being received in said mold
cavities (71, 81) 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,



(310, 311). 7. The nmethod of sealing an el ectronic conponent
W th nol ded resin in accordance with claim11, further

conprising a step*'F'ngqggggfgﬁﬁg“radiating pl ates (490, 491) on

i nner bot t om sur f ac &P b ¢avities (410, 5 -——411;*____________

cavity bottom surflage nenbers (42Q, {421) provided on

22 uAY 997 N N O A

83) being provided on bottom surface portions of said mold

cavities (71, 81).

5. The méthod 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

5 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 in accordance with claiﬁ 1, further
comprising a step of mounting heat radiating plates (310,
311) on inner bottom surfaces of said mold cavities (101,

5 201), .

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

10 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



bott om surf aces jof—Sat-t--nol-d--camki i €s (410, 411) bei ng prepared from

porous naterial § having contiutédup pores bei ng opened on surfaces
closer to said onfon13urfac f{f 10 "~ said nold cavities (410, 411),

said step of pr_sslng oeing received in said nold
cavities (410, li)'bé ég out by feeding said conpressed air

into said nold

'av4t4es_( 64 under preséﬂ????Tﬁ?ﬁTTTﬁ;mﬁ}——-

conti nuous pore$, thereby 15 ressing—said resin égﬁ m”lm ,I rame
(6) through ' rating plates (490, 49 n, ”m ”

The nethod of sealing an el ectronic conponent with ol ded"res
accordance with claim1, further - conprising a step of covering |nner

surfaces of said nold . L.
comprising a step of mounting heat radiating plates (490,

491) on inner bottom surfaces of said mold cavities (410,
5 411),
cavity bottom surface memberé (420, 421) provided on
bottom surfaces of said mold cavities (410, 411) being
prepared from poroﬁs 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 received in
said mold cavities (410, 411) being carried out by feeding
said compressed air into said mold cavities (410, 411)
under pressure through saiq 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 members (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



caV|t|es (610, 611) with nold releasing filns (640) al ong 5 t he shapes

of said nold caviit-meswmws . nol d nmenbers (620, 621) conprising at
Feast said nold REPLkGEMEWWeSHKF? , 611) being prepared from porous
material s ~ Hayrmgconrti-rued ores being opened on overall said inner

A4

surfaces of said gl (619, 611), 10 ?Eﬁ?r?ﬂ?irTﬁ—Tﬁfss+ﬂ
said resin being]rdgc g?é%%ﬂs% 65 sai d; nﬂlmlﬁﬂm""ﬂﬂmﬂm

611) being carri¢diaut_hy feedin e

said mold ca?ities (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

15 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, wherein said step
of pressing said resin being received in said mold
cavities (3, 4, 101, 201, 510, 511) is carried out by

5 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 séid mold
cavities (3, 4, 101, 201, 510, 511) is carried out by

5 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



sai d conpressed air into said nold cavities having said I nner
surfaces being covered with said nold rel easi ng films (640) through
sai d conti nuous pofegrmh; 5 said resin being received in said
mol d cavities thro g.Eﬂﬂ%E&tﬁﬁﬁﬁﬁ biH releasing films (640).

9. The nethod of sg¢a ig? an el ectrpnj c conponent mﬁth nol ded resin in
accordance with cl L2 \WAY 8997 shild step pressing said resin

e plestd SR, o

carried out by 5
under pressu said resin being charged in $aif
cavities is not yet conpletely hardened but still in a substantlally

sen - hardened st at e.
with molded resin in accordance with clalm l, wherein said

step of pressing said resin being received in said mold
cavities (3, 4, 101, 201, 510, 511) is carried out by

5 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

5 said compressed air into said mold cavities under pressure
‘during reduction of said resin pressure in said mold
éavities 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

S 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.



e e

10. The method of sealing an el ectronic conponent wi th nol ded resin
.in accordance with claim1, wherein said step of pressing said resin
bei ng received in_said.onld cavities (3, 4, 101, 201, 510, 511) is
carried out by 5 .ccfieRVigngEEaj d conpressed air into said nold cavities

when sa drneLéé 1T erial is conpletely charged in said
nol d cavities! 1fL.} The met hgd of sealiing an electro

AY 997 & r”
component | | 22H TIIIIIIJIIIlLIII,H TN

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 inner
surfaces of said mold cavities (710, 711) are provided on

5 said fixed mold section (700) and said movable mold
~section (701) respectively,
| said step of pressing said resin being received in
said mold cavities (710, 711) being carried out by feeding
said compressed air into said mold cavities (710, 711)
l10 having said inner surfaces being covered with said mold

releasing films (740) through said éonverging 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

5 .,prepared from porous materials having continuous pores
being opened on surfaces closer to said bottom surfaces of
said mold cavities (510, 511),

said step of pressing said resin being received in

said mold cavities.(510, 511) being carried out by feeding
10 said compressed air into said mold cavities'(SIO, 511)

having said inner surfaces being covered with said mold

releasing films (540) under pressure through said

continuous pores.



w th nol ded resi 1 { ewth claim1, wherein said step of
pressing said redi REBRAJFMENGC .E\E? in said nold cavities (3, 4, 101,

201, 510, 511) i g4 q&rried feeding said conpressed air into
said nold cavitigs undﬁr ple sure imredi ately after reduction of said
resin presguje 4 HAY 991 i Favities is started by hardeni ng of

said resin in saifd lL.d_cavities 68 12. The nmethod of sealing an
el ectroni c conpofent Wi th ded resin iniasgoLQgQgﬁaE%;Cf§L22n11,
wherein said step—ef—pressing said resin irngsaid no 4 (3, 4,

o 2oL i0, S0 Ly et ooyt Praconenr s MR A
. - S a

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 ouf 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.



during reduction of said resin pressure in said nold cavities caused
by hardening of said resin-in said nold " cavities. 13.
The net hod of sealing an el ectroni c conmponent "with nolded resin in
accordance with claim11, wherein said step of pressing said resin in
said nold cavities (3, 4, 101, 201, 510, 511) is carried out by
feeding said 5 conpressed air into saigh nold cavities under pressure
when ‘reduction of said resin pressureg”in said nold cavities is

conpl eted by Raiaesh Wk Braidhwt EERINRR OMBINENT WITHE MOLDED RESIN

ABSTRACT OF THE DISCLOSURE
A method of sealing an electronic component with
molded resin comprises an electronic component setting
step of engaging an electronic component (5) mounted on a
5 lead frame (6) in mold cavities (3, 4) which are provided
on mold surfaces of a fixed mold section (1) and a movable
mold section (2) respectively to be opposed to each other,
and ‘a resin sealing step of charging a heated/melted resin
material in the mold cavities (3, 4) engaged with the
10 electronic component (5) and sealing the electronic
component (5) received in the mold cavities (3, 4) and the
lead frame (6) around the same in a resin mold package (7)
corresponding to the shapes of the mold cavities (3, 4).
The resin sealing.step is carried out by applying a
15 prescribed resin pressure to the resin charged in the mold
cavities (3, 4) and thereafter pressing the resin received
' in the mold cavities (3, 4) against the lead frame (6)
from the exterior.
According to this method, adhesion between the resin-
20 mold package (7) molded in the mold cavities (3, 4) and
the lead frame (6) is improved, whereby these members are
érevented from defining a clearance therebetween and water
is prevented from infiltrating from therebetween, and the

quality and the reliability of the product can be improved.

FIG. 7




I n accordance with claim3, wherein conver gi ngj tgd
formed to be opened in inner . surfaces of said 8
711) are provided on 5 said fixed nold section (}740) anc
nol d section (701) respectivelw g

said resin being received in saird nold cavitiég

carried out by feeding said conpressed air info sai

(710, 711) 10 havi ng said i nner surfaces being cowe
rel easing filnms (740) through said convergi?f tuﬁﬁs (750).
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15. The method of sealing an el ectronic conponent wi th nol ded resin
in accordance with claim3, wherein cavity bottom surface nmenbers
{520, 521) being provided on bottom surfaces of said nold cavities
(510, 511) are 5 prepared from porous materials having continuous pores
bei ng opened on surfaces closer to said Bottomsurfaces of said nold
cavities (510, 511), - sai d step of pressing sailldRERH frgh
received in said nold cavities (510, 511) being carffi EET
feeding 10 said conpressed air into said nold cavities(
havi ng said inner surfaces being covered wth said nold
films (540) under pressure through said conti nuous

FIG.3 | o




16. The nmethod of sealing an el ectronic conponent wi th nol ded resin

I n accordance with claim 3, wherein nold menbers (600, 601)

conprising at least said nold cavities (610, 611) are prepared from
- porous materials having 5 conti nuous pores being opened in overal

sai d inner surfaces of said nold cavities (610, 611),

said step of pressing said resin being reteived in
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said nold cavities (510, 511) being carried out by feeding ~ said
conpressed air into said nold cavities (510, 511) 10 havi ng sai d inner

surfaces being covered with said nold rel easing films (540) undgiﬂ
pressure through said cont i nuous piies. “-EEaLACEMENT SHELT i
— I | |
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