RTMPD copy

Ell ZIEFr g];l '(I:'HE I'IL\IVEEF,IA-\ICI(;N I\/E}\Igoccij':of and Ap ar atus for Mlding Resinta
agts GROU THE | NVENT ve on 1he
present inventiioh relates to inprovenents Fﬁ@%ﬁ@@%‘?g #c] ré rfat us

for nol ding re,'swn to seal electronic pa mesﬁﬁﬂﬁbﬂ apade@s (L% §agedl %ﬁ’aa or

capacitors

10

15

20

25

'Electronic Parts :

i e R 2 Claim(s) : paged .4.. to paged ...\, £
: JZ Drawing(s) : paged ....... to paged .......
]2-/Abstract’ : paged . 4’( to paged tl'q

TITLE OF THE INVENTION {

' Method of a}":d AppPratus for Molding Resin to Seal

v

¥

BACKGROUND OF THE INVENTION
Field of the Invention

The present inventien_relates to improvements in a -
method of and an apperatusffor'molding resin to seal .
electronic parts, such as ICs, LSIs, diodes or capacitors
which are mounted on lead frames, for example, with
thermosettlng resin materials, and more partlcularly, it
relates to improvements for preventing electronlc parts
molded and sealed with resin (mold packages) from
formatlon of voids in the interior and the exterior
thereof, as well as for preventing bonding wires from a

wire sweep phenomenon caused by the resin and attaining

improvement in adhesiveness (adhesion) between the lead

: fremes and the resin.

Description of the Backgreund Art

| In general, an electronic part is molded and sealed
with resin by a transfer mold method, which is generally
eatried out through a resin sealing/molding apparatus, for
exemple, in the following mannerﬁ

| - A fixed upper mold section and a movable lower mold
section prov:.ded in the resin sealing/molding apparatus

are previously heated to a resin mold:.ng temperature by
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which are nmounted on lead frames, for exanple, with thernosetting resin
materials, and nore particularly, it relates to inprovenents. for preventing
el ectronic parts nol ded and sealed with resin (nold packages) from
formation of voids in the interior and the exterior thereof, as well as for
preventing bonding wires froma wire sweep phenonenon caused by the resin
and attaining inprovenent in adhesiveness (adhesion) between the |ead

heating means, and opened (there is also known an
apparatus having an inverse.structure, which is provided
~with a movable upper mold éection and a fixed lower mold
section). | |
5 _ fThen, a lead frame which is provided with an
electronlc part is set on a prescrlbed position of a die
surface of the lower mold sectlon, while a resin tablet is
- supplied in a pot of the lower mold section.
Then, the lowexr mold'section is upwardly moved so
16 that the upper mold sectibn_ahd the lower mold section are
closed. Thus, the eléctronic part and the lead frame
prévided with the same are set between upper and lower
cavities which are oppositely provided in the die surfaces
of the lower mold section ahd the upper mold section,
15 while the resxn tablet stored in the pot is heated to be
gradually melted
~ Then, the resin tableﬁ stored in the pot is
pressurized by a plunger so that the resin material as
melted is injected into/cha:ged in the cavities, whexreby
20 the electronic part and théﬁléad frame set in the cavities
are sealed in a resin molded_ﬁember'which is molded in
response td the shapes of:thé cavities.
After a lapse of a timé.which is required for
hardeniﬁg the melted resin_maferial, the upper mold

25 section and the lower mold section may be so opened as to
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frames and the resin. Description of the Background Art In general, an
electronic part is nolded and sealed with resin by a transfer nold method,
which is generally carried out through a resin sealing/nolding apparatus,
for exanple, in the follow ng manner: A fixed upper nold section and a
nmovabl e | ower nold section provided in the resin sealing/nolding apparatus

release the resin molded member and the lead frame from
the cavities while releasxng the hardened resin from a
resin paSSage portion th:ough a mold releasing mechanism.
When the upper mold section and the lower mold
5 section are closed, eir coﬁtaining moisture such as that
in the atmosphere, for exampie, remains in a space portion
which is defined by the pet,]the resin.passage portion and
the cavities. Such residuai air may enter the melted
resin material to cause a'problem in resin molding such as
10 formation of voids in the_interior and the exterior of the
resin molded member. |
In order to cope withethis_problem, the cavities are
made to communicate with the exterior through proper air
vents and the melted resin material which is stored in the
15 pot is transferred through the resin passage poﬁtion and
injected into/charged in the eavities, so that the
aforementioned residual air ahd the like are naturally
discharged to the exterior through the air vents.
eyhile the air remaining in the pot, the resin passage
20 poftféh aﬁd the cavities can be naturally discharged
through the air vents as hereinabove described, it is
impossible to effectively inhibit the resin molded member
from fo;ﬁation of_internel ﬁoids and defects on its outer

surface in practice. Thus, it is 1mp0851ble to rellably

25 solve a problem of deterloratlon in moisture resistance
_ [ s
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are previously heated to a resin nolding tenperature by -2- heating
nmeans, and opened (there is also known an apparatus having an inverse
structure, which is provided with a novabl e upper nold section and a fixed

| ower nold

and appearance of the product.

When internal voids are formed in the resin molded
member, adhesion between.the lead frame and the resin is
deteriorated and moisture easily infiltrates into the

5 product through'a clearance'defined between the resin and
the lead frame to deterioratelmoisture iesistance of the
product, for example. Furtherg the resin molded member is

- easily cracked or chipped by force which is applied to a
base portion of an outer lead portion projecting from the
10 resin molded member to bend the same. Thus, it is
impossible to attain high quality andlhigh reliability
which are'strongly required for this product.

The internal voids which are formed in the resin

molded member mainly result from air and/or moisture
15 contained in the resin tablet.

The resin tablet, wﬁich is formed by merely
compacting resin powder iﬁtb a prescribéd shape, generally
contains a large quantity of ai: containing moisture in

the gt@bsphere. Further, the large quantity of air

20 cont&%ﬁéd in_the resin tablet is present in the form of a
number 6f_independent bubbleé,_being isolated from each
other, which cannot communicate with each other and with

_ the surface of the resin tablet for ventilation.
When the resin tablet is-heated to a resin moldihg
25 temperature of at least 175°C, for examplé, the air and/or
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section). Then, a lead frame which is provided with [ [
. fri _ an electronic part is
aﬁplon a prescribed position of a die surface of the |ower nold segtion
thl F a resin tablet is supplied in a pot of the | ower nold section. Then
e lower nold section is upwardly noved so that the upper nold section ahd

the |l ower nold ' i C
the | section are closed. Thus{.the el ectronic part and the |ead

-moisture'contained in the resin tablet forms water vapor,
which enters the melted resin material with the air
remaining in the aforementioned internal die space
portion. Thus; the resin material is injected
5 lnto/charged in the cav1t1es in this state, and hence
voids ere formed in the interior and the exterior of the
resin molded member due to the air'ahd/or moisture
contalned in the resin tablet.
Further, gas such as combustlon gas which is
10 generated upon heatlng of the resin tablet also servee as
a cause for forming voids :in the interior and the exterior
of the resin molded member.
In order to prevent'formation of the voids in the
interior and the exterior of the resin molded member, the
15 follow;ng ‘countermeasure may. be employed- |
For example, the air remalnlng in the aforementioned
internal die space portion between the upper mold section
end.the lower mold section may be discharged to the
exterﬁoruthrough a vacuuin pump, thereby preventing the
20 residﬁel air from entering the melted resin material.
.When ordinary air discharge heans such as the vacuum
pump is employed, however;~the overall resin
sealihglmolding time ié-diSadvantageously lengthened since

a long time is generally required for increasing the

25 . degree of vacuum in the internal die space portion to a
e — z — —_—— . _5_
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provided with the sane are set between upper and |ower cavities which are
oppositely provided in the die surfaces of the lower nold section and the
upper nmold section, while the resin tablet stored in the pot_ls heated to
be gradually nelted. Then, the resin tablet stored in the pot is

pressurized by a plunger so that the resin naterlal as nelted is injected

|nto/charged in the cavities, mhereby

prescribed level.
| In general, an electronic part is molded and sealed
with thermosetting'resin'such as epoxy resin, for example,
and hence the resin tablet which is supplied in the
5 aforementioned internal die space portion (pot) is
hardened with time after the same is heated and melted.
When the internal die_spéce portion is evacuated
through ordinary air discharge means for a long time,
therefore, hardening of the melted resin material is
10 facilitated to deteriorate its flowability. Thus, the
evacuating operation is preferably carried out in a short
time in consideration of this point.
As hereinabove described, gas such as éombustion gas
which is generated upon heafing of the resin tablet also
15 serves as a cause for forming voids and defects in the
interior and the exterior 6f the resin molded member.
Such gas is generated by a coupling agent, a mold release
agent, a flexiblé-agent etc. contained in the resin
tablet; which are heated and vaporized when the resin
20 tableﬁ;is'heated to a resin molding temperature of 175°C,
for example, and melted. | |
In another conventioﬂai COuntermeasure for preventing
the resin molded member from formatlon of voids, the
melted resin material whlch is- lnjected into the CaVltleS

25 is pressurized to be lncreased in resin pressure for

. o .
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the electronic part and the lead frame set in the cavities are sealed in a
resin nmol ded nmenber which is nolded in response to the shapes of the
cavities. After ‘a |lapse of a time which is required for hardening the
nelted resin material, the upper nold section and the | ower nold section

may be so opened as to

compreesing voids contained therein, thereby compressing
voids which are formed in the interior of the resin molded
member to a negligible degree;

Hewever, the conventional_method of compressing the

5 voids ﬁnder,a high pressﬁre:has_the following problems:
(1) This method is disadvantageous in consideration
of durability of the apparatus, dangerousness iﬁ
: operétion, the cost and the like, due to requirement for a
large-sized press machine which can carry out high-
10 pressute compression mdlding. |
(2) Viscous resin which starts to be hardened in the
cavities in a final stage of the compression step is made
to flow in such high-pressure compression molding. Thus,
a bonding wire for electrically coupling an electrode of a
15 semiconductor element and the outer lead portion is
inclined toward the direction of resin flowing in the so-
called wire sweep phenomenen. This may lead to a serious
problem such as contact between the bonding wire and an
adjaeent one, disengagement of a bonding pad wire from the
20 electrode, or wire breaklng.-

“In  the aforementioned-cqnventional countermeasure for
preventing formation of voids,“furthei, it is impossible
to make effective use of multistage injection for
preventing the problem of ﬁhe wire sweeping phenomenon of

25 the bonding wire, electrode disengagement, wire breaking

— 7
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Qﬁjlrelease the resin nolded nmenber and the lead frame fromthe cavities
:de rel easing the hardened resin froma resin passage portion through a
no rel easi ng mechani sm Wen the upper nold section and the | ower nold

section are closed, air containin [
g noi sture such as that in the
for exanple, remains in a space portion - atnnsphere,

or the like. This problem is now described with reference
to Fig. 5.
In a conventional method of injecting a melted resin

material into cavities with'no employment of multistage

5 injection, a plunger Whichjis_ehgaged with a pot 109 is
first upwardly moved to preéeﬁrize and inject a melted
resin material into cavitiee 110 and 120 which are
oppositely formed in a lower mold section 108 and an upper
mold section 118 through a cull portion 119 and a gate

10 121, as shown in Fig. 5. ,The.speed for injecting the
resin in the cavities 110 and 120 can be adjusted by
controlling the speed for upwerdly moving the plunger.

If the resin injection 3peed is at a high level, the

resin is injected into the cavities 110 and 120 to spout

i5 from a port 12la. Thus, the injected resin entrains air
whlch is present around the port 121a, to form voids and
defects in the vicinity of.the port 12la. Further, a
spiral flow of the resin is Caused.in rhe cavities 110 and
120 aggfentrains air remaining therein to form voids and

20 defecfé; while causing a ﬁire sweep phenomenon of a
bonding wire 152, electrode disengagement, wire breaking
‘or the like. When multistage'injeetion, i.e., a molding
method of adjusting the speed or pressure for injecting
the melted resin material lnto the cavities 110 and 120

25 undexr constant condltlons, is employed, on the other hand,
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which is defined by the pot, the resin passage portion and the cavities.
Such residual air may enter the nelted resin material to cause a problemin
resin nmolding such as formation of voids in the interior and the exterior
of the resin nolded nenber. In order to cope with this problem the
cavities are nmade to conmunicate with the exterior through proper air vents
and the nelted resin material which is stored in the .

the following action is obtained:

The speed for injecting the resin through the port
121a is relatively reduced in a range (A in Fig. 5) where
the resin is completely charged around the port 12la and

5 the time therefor, and a renée“(c in Fig. 5) where the
resin is charged around the wire 152 and the time
therefor. In the remaining ranges (B and D in Fig. 5),
the resin is injected at an ordlnary injection speed,

- which is hlgher than that in the ranges A and C.

10 In this case, it is possible to suppress spouting of
the resin which is injected from the pdrt 121a into the
cavities 110 and 120 by reducing the injection speed
therefot in the range A shown in Fig. 5, thereby
preventing the injected resin from entrainment of ait and

15 occurrence of a spiral flow in the vicinity of the port
121a. _ |

In the range B shown ih fig. 5, on the other hand, it
is possible to inject the.resin at an ordinary injection
‘speed since no bonding wire 152 is provided in this range

20 B. Wﬁilefthe resin is injected at the ordinary injection
speed also in the range A at this time, neither

" entrainment of air nor occurrence of a spiral flow is
caused in the injected resin in the v;cxnlty of the port
12la since the range A is elready charged with the resin.

25 Then, the.injectioh epeed for the resin is reduced
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pot is transferred through the resin passage portion and inje

_ : ugt cted
into/charged in the cavities, so that the aforenentioned_regidual air
the like are naturally discharged to the exterior through the air vents.

“While the air remaining in the pot, the resin passage portion and the

and

cavities can be naturally discharged through the air vents as herei nabove
it is |np055|bje to effectively inhibit the resin nol ded nenber

descri bed,

10

15

20

25

since the range C shown in.Fié. 5 is provided with the
bonding wire 152, for inhibiting a forward end portion,
shown by broken lines in Fig. 5, of the injected resin
which is charged in the cavities 110 and 120 from coming
into contact with the bonding wire 152 and forcibly
bendlng the same, thereby preventlng a wire sweep
phenomenon of the bonding wire 152, electrode |
disengagement and wire_breaking caused by such bending
action. o |

Then, the resin can be injected at an ordinary
1n3ectlon speed in the range D shown in Fig. 5, which is
provided with no bonding wire 152. While the resin is

injected at the ordinary injectlon speed also in the

ranges A to C at this time, neither entrainment of air nor

occurrence of a spiral flow is caused in the injected
resin in the vicinity of the port 12la since the ranges A
to C are already charged with the resin.

Due to employment of snch multistage injection, it is
possxblevto solve the aforementloned problems of formation
of voide-and defects, a wire sweeping phenomenon of the
bondlng wire 152 and the like which are caused by the
resin spouting from the pqrt 12l1a into the cavities 110
and 120. | | | |

The aforementioned countermeasure for preventing

occurrence of voids by high—pressnre compression molding

=10~
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fromformation of internal voids and defects on its outer surface in
practice. Thus, it is inpossible to reliably solve a problem of
deterioration in noisture resistance -4- and appearance of the product

and the multistage injection are in the following
relations: |
The aforementioned high-pressure compression molding
is effective means in conSidefation of a countermeasure
5 for preventing occurrence of voids, while the same has
problems of a wire sweep phenomenon of a bonding wire,
electrode disengagement and wire breaking.
while the multistage injection can prevent a wire
sweep phenomenon of a bonding wire, electrode
10 disengagement and wire breaking, this method is not
effective in consideration of a countermeasure f6r
preventing occurrence of véids.
It may be possible to carry out the high-pressure
compression molding after.carrying out the multistage
15 injection. However, the aforementioned problems following
the high-pressure compression molding cannot be solved by
such means.
Consequently, it is impossible to make effective use
of the multistage injection when the conventional
20 countéfmeasure for preventing occurrence of voids is
employed.
SUMMARY OF THE INVENTION
An object of the-p:esent invention is to enable
molding of products haviné hiéh quality and reliability by

25 efficiently and reliablj_discha;ging air and/or moisture
laced -i1-

nu\ﬁi iiii\‘i \“\ii‘\lm



When internal voids are fornmed in th [ i
( I mec e resin nol ded nenber, adhesi on bet
the lead frame and the resin is deteriorated and noisture easily reen

infiltrates into the product throu [

gh a cl earance defined between the resin
and tre |l ead frame to deteriorate noisture resistance of the product, for
fxanp e. Further, the resin nolded nenber is easily cracked or chipped by
~force which is applied to a base portion of an outer |ead portion

projecting fromthe

remaining in an intefnal die space portion, air and/or
moisture contained in resiﬁ tablets and gas generated upon
heating of the resin tablets to the exterior of the
inte;nal die space portion'in_a short time thereby

5 preventing occurrence of vbids and defects in resin molded
members resﬁlting from infiltration of the gas in melted
resin materials while imprﬁving adhesiveness between lead
ffames and the resin. '

Another obﬁect of the present invention is to provide

10 a method of preventing occurrence of voids and defects
which can make effective use of multistage injection, and
a method of thereby preventing bonding wires from a wire
sweep phenomenon caused by.resin. |

In order to attain the aforementioned objects, the

15 lnventlve method of moldlng resin to seal electronic parts
comprises the following steps:

First, resin tablets ére supplied in a plurality of
pots which are arranged in a die for resin molding
consiszlng ‘of an upper mold section and a lower mold

20 sectxan, and electronic parts which are mounted on lead
frames are supplied to and set_in prescribed positions of
cavities defined in the die.: Then, tﬁe resin tablets
which are supplied in the pots are heatéd. The upper mold
section and the lower mqld section are closed to engage

25 the electronic parts which are provided on the lead frames

C=12-
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resin nol ded nenber to bend the sanme. Thus, it is i [ [ [

_ _ to ber _ : , npossible to atta
gﬁal!ty and high reliability which are strongly required for this prggugégh
e internal voids which are formed in the resin nolded nmenber mainly '

result fromair and/or noisture contained in the resin tablet. The resin

tabl et, which f
shape, generalii or med by nerely conpacting resin pomder into a prescribed

in the prescribed positions of the cavities.

Then, an internal die space portion, which is defined
by at least the pots, resin passages and the cavities when
the die is closed, is cut off from the exterior. 1In this

5 state, evacuation is Carried out for forcibly sucking air
and moisture remaining in the internal die space portion,
air and moisture flowing out from the resin tablets and
gas generated by heating and discharging the same to the
exterior of the internal die spaee portion,.and

10 instantaneous evacuation is carried out for forcibly
sucking and discharging the same in a short time.

Thereafter the resin tablets which are received in
the pots of the die are pressurized to inject resin
materials which are heated and melted in the pots into the

15 cavities which are arranged on side positions‘bf the pots
through the respective resin passages, thereby molding
resin to seal the electronic parts provided on the lead
frames, which are engaged in the cavities.

Accordlng to this method, it lS possible to improve

20 the degree of vacuum in the lnternal die space portion in
a short time, by discharging the air, moisture and gas
from the_internal die space portion through evacuatien and
instantaneous evacuation while cutting off the internal
die space portion whiéh:is defined upon closing of the die

25 from the exterior.

‘ ‘Iiiitr ﬁﬁ‘fﬁllmaced
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contains a large quantity of air containing noisture in the atnosphere.
Further, the large quantity of air contained in the resin tablet is present
in the formof a nunmber of independent bubbles, being isolated fromeach

ot her, which cannot communicate with each other and with the surface of the
resin tablet for ventilation. Wen the resin tablet is heated to a resin
mol ding tenperature of at least [err], for exanple, the air and/or

Further, it is possible to improve the degree of
vacuum in the internal die spaée portion by a synergistic
effect of evacuation and instahfaneous evacuation.

| Therefore, it is possible‘tb prevent the air,

S moisture and gas which are cbntained in the internal die
space portion from infiltrating intc or being entrained in
the melted resin materials. éonsequently, it is possible
to reliably prevent formatibn'of voids and defects,
resulting from presence oflthe air, moisture ahd gas, in

10 the interior and exterior of resin molded members.

The lead frames and the resin molded members so
strongly adhere to each other that no voids and clearances
are defined between the lead frames and the resin; and the
products are improved'in moisture resistance to attain

15 high quality and high reliability.

Furﬁher, the air and/qr:mbisture remaining in the
internal die space portion, the air and/or moisture
contéined in the resin tablets and.the gas generated upon
heating;of the resin tablets, which are main causes

20 formiﬁﬁgvoids in the interior and the exterior of the
resin molded members, canlbe'efficiently and reliably
discharged to the extérior of'the internal.die space
portion in a short time, whereby it is not necessary to

carry out the conventional high-pressure compression

25 mdlding, which is employed as a countermeasure for
= -14-
T



-5- noisture contained in the resin tablet forns water vapor, which enters
the nelted resin nmaterial with the air remaining in the aforenenti oned
i'nternal die space portion. Thus, the resin material is injected

preventing occurrence of voids. Therefore, it is possible .
to make effective use of the_éforementioned multistage
injection as a countermeasure for protecting bonding wires
in resin molding.

5 In the inventive method of molding resin to seal
electronic parts, evacuation ;nd instantaneous evacuation
steps can be continuously ca;fied'out in this orxrder or
vice versa, while it is also possible to simultaneously
carry out these steps.

10 In a preferred embodiment of the inventive method of
molding resin to seal electronic parts, the resin tablets
are thermally expandéd'through a step of heating the resin
tablets so that the interior and the exterior of the resin
tablets are communicative and ventilative, so that the

15 inétantaneous evacuation step is thereafter carried out.

In order to attain the aforementioned objects, the
inventive éppafatus for molding resin to seal electronic
parts comprises a resin moldiﬁg die consisting of an upper
mold section and a lower mold section which'a:e arranged

20 _oppositely to each other and having a plurality of pots, a
plurality of cavities and a plurality of resin passages
for making the same communicate.with each other, means for
supplying resin tablets to'the.respective pots, means for
supplying and setting electronic parts provided on lead

25 frames to and in prescribed positions of the cavities,

L -15-
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|nto(charged in the cavities in this state, and hence voids are forned in
t he interior and the exterior of the resin nolded nenber due to the air
and/or noisture contained in the resin tablet. Further, gas such as
conbustion gas which is generated'upon heating of the resin tablet also

serves as a cause for formng v0|ds in the interior and th
resin nol ded nenber. _ e exterior of the

means for closing the die while receiving the resin
tabléts_in the pots and~settinghthe electronic parts in
the cavities cnd héating the resin tablets for melting the
same,ﬁand means for injectiﬂg meltéd resin materials into
5 the cavities through the resin passages for molding resin
to seal the electronic parts.'_The inventive apparatus for
moldlng re81n to seal electronlc parts further comprises
means for cuttlng off an internal space portion, which is
defined upon closing of the die, including at least the

10 recpective pots, the respective resin'passages and the
respective cavities from the exterior,'evacuation means
for forcxbly sucklng/dlscharglng air, moisture and gas
contained in the internal die space portion to the
exterior thereof for improving the degree of vacuum in the

15 internal die space portion, and instantaneous evacuation
means for forcibly sucking/discharging the air, moisture
and gas ccntained in the intérnal die space to the
exterior thereof in a short time for quickly improving the
degrecjof vacuum in the internal die space portion.

20 -fﬁ'a preferred embodiment of the inventive apparatus
for molding resin to seal electronic parts, the evacuation
means includes a vacuum sourcé and the instantaneous
evacuation means.inclﬁdes a vacuum tcnk; while three end

portions of a vacuum path having three branch portions are

25 ccnnected to the vacuum source, the vacuum tank and the
_ e T T _1 _
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In order to prevent formation of the voids in the interior and the exterior
of the resin nolded menmber, the follow ng counterneasure may be enpl oyed:
For exanple, the air remaining in the aforenentioned internal die space
portion between the upper nold section and the |ower nold section nay be

di scharged to the exterior through a vacuum punp, thereby preventing the
residual air fromentering the nelted resin materi al.

internal die space poftioh to communicate with the same,
while switching valves are provided between the branch
portions and the vacuum tahk ae well as the internal space
portion.

5 _ Due to the aforementioned structure, it is possible
to bring the vacuum tank into a prescribed vacuum state by
driving the vacuum source while closing the switching

'valve piovided between the branch portion and the internal
die space portion and openihg that provided between the

10 branch portion and the vacuum tank, and to instantaneously
suck air etc. contaiﬁed in the internal die space portion
into the vacuum tank by opening both switching valves when
it is necessary to carry out inetantaneous evacuation.
Therefore, it is possible to carry out evacuation and

15 instantaneoue evacuation through a single vacuum source.
Consequently, it is possible to implement the inventive
method of molding resin to seal electronic parts by an
apparatus having a relatively simple structure.

The foregoing and other objects, features, aspects

20 and.advantages of the present invention will become more
apparent from the following detailed description of the
present invention.wheh taken in conjuhction Qith the
.accompanying drawings. |

BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1 is a partially fragmented sectional view
eet Has Be‘eln‘ll{‘eﬁird '  =17-



When ordinary air discharge neans such as the vacuum punp is enpl oyed,

however ,

the overall resin sealing/nolding tinme is disadvantageously

| engt hened since a long tine is generally required for increasing the
degree of vacuumin the internal die space portion to a

10

15

20

25
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showing a principal part of a die, provided in an
apparafus for molding resin to seal electronic parts,
which is in an opened state; |

Fig. 2 is a partially.fragmented sectional view of
the die, shown in Fig. 1, which is in an intermediately
closed state;

Fig. 3 is a partially frégmented sectional view of

the die, shown in Fig. 1, which is in a completely closed

- state for molding resin to seal electronic parts;

Fig. 4 is a partiall& fragmented'bottom plan view
showing a principal part of a die surface of an upper mold
section which is provided in fhe die shown in Fig. 1;

Fig. 5 is a partially fragmented sectional view
showing a portion of a die aiouﬁd cavities, for
illustrating a state of injecting a melted resin maferial
into the cavities from a pot'through a fesin passage; and

Fig. 6 is a graph showing exemplary evacuation
efficiency levels in ordinary evacuation and instantaneous
evacug;ion.carried out in an internal die space portioh.
DESCR&#TION OF. THE PREFERRED EMBODIMENTS

An embodiment of the present invention is now

'described in detail with reference to Figs. 1 to 4.

Fig. 1 is a partially fragmented sectional view
showing a principal part of a die, provided in an

apparatus for molding resin to seal electronic parts

-18-



-6- prescribed | evel. In general [ [
_ _ . , an electronic part is nolded an
rggrntngrgfe&ngﬁ {ESIH srohdas epoxy resin, for exanple, and hegcze?Lgd
_ I _ supplied in the aforenentioned int rnal di
portion (pot) is hardened with tinme aft [ Sloq and m e
_ _ er the sane is-h
When the internal die space portion is evacuated cated and melted.

according to the present invention, which is io an opened
 state.

Fig. 2 is a partially fragménted sectional view
corréesponding to Fig. 1, shoWing the principal part of the

5 die which is in an intermediately closed state in advance
of complete closing.

Fig. 3 is a partially'fragmented sectional view
corresponding to Fig. 1, showing the principal part of the
die which is in a completely closed state. |

10 Fig. 4 shows a die surface of an upper mold section
provided in the die shown.in Fig. 1;

This resin sealing/molding apparatué is oppositely
provided with an upper_mold'oectiOn 1 (fixed type) which
is mounted on an upper fixed plate and a lower mold

15 section 2 (movable type) which is mounted on a lower
movable plate.

Further, die bases 3 and 4 of the upper mold section
1 and the lower mold sectionlz are provided with heating

eans 5 and 6 such as heaters respectlvely.

20 | A fixed chase block 7 is detachably mounted on the
flxed die base 3 by proper engaging means such as a
dovetail groove and a dovetall portlon

On the other hand, a movable chase block 8 is
detachably mounted on the movable dle base 4 by engaging

25 means which are similar to those provided on the fixed

This Sheet Has Been Rerlaced - -19--




t hrough ordinary air discharge neans for a long tine, therefore, hardening
of the nmelted resin material is facilitated to deteriorate its flowability.
Thus, the evacuating operation is preferably carried out in a short time in
consi deration of this point. As hereinabove described, gas such as
conbustion gas which is generated upon heating of the resin tablet also
serves as a cause for formng voids and defects in the

side.

The chase blocks 7 and 8 which are engaged in the die
bases 3 and 4 are set in prescribed positions by proper
fixing blocks (not shown) for fixing the same on

5 horizontal end portions thereof.

Proper éeal members (not shown) are preferably
inserted between the chase blocks 7 and 8 and the fixing
blocks.

The movable chase block 8 is provided with a

10 plﬁrality of pots 9, while a required number of resin

molding cavities 10 are arranged on side positions of the

respective pots 9. |
The movable chase block 8 is also provided with
dedicated heating means 11 such as heaters.

15 The movable chase block 8 is.further provided on its
lower position with a lower ejector plate 12 comprising
ejector pins 12a for ejecting and releasing resin molded
members which are molded in the cavities 10, and a plunger
holder 13 (see Flg 3) comprising plungers 13a (xresin

20 pressurizxng means) for pressurxzxng resin tablets R which
are supplied in the pots 9 respectively.

Upper end portions of the.ejector pins 13a are

engaged in pin holes 14 communicating with the cavities

1 0 .
25 Further, upper portions of the plungers 13a are
[P _ 20—
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interior and the exterior of the resin nolded nenber. Such gas is generated
by a coupling agent, a nold rel ease agent, a flexible agent etc. contained
in the resin tablet, which are heated and vapori zed when the resin tabl et
is heated to a resin nolding tenperature of [err], for exanple, and nelted.
‘I'n anot her conventional counterneasure for preventing the resin nol ded
menber from formation of voids, the

engaged in the :espective pots 9 through insertion holes
15 and 16 whiéh are provided in the movable die base 4 and
the ejector plate 12.
Proper seal members (not shown) are preferably
5 inserted between an engaging.space for the lower ejector
plate 12 which is provided in the movable die base 4 and
the ekterior of this space as well as.between the plungers
13a and the engaging space. |
On the other hand, the fixéd chase block 7 is
10 provided with cavities 20 in correspondence to the
positions and the number of thelcavities 10 provided in
the movable chase block 8.
The fixed chase block 7 is further provided with cull
portions 25, oppositely to the pots 9 of the movable chase
15  block 8. |
The cull portions 25 and the cavities 20 communicate
with each other through resin passages 26, whereby the
pots 9 and the cavities 10 aﬁd 20 communicate with each
other: through the short resin passages 26 including the
20 cul portions 25 when the upper mold sectiqn 1 ana the
lower mold section 2 are closed. Further, the plungers
13a which are engaged in the pots 9 are vertically driven
by a proper dfiving mechanism (not shown) such as a

hydraulic or pneumatic motor or an electric motor.

25 When the plungers l13a pressurize the resin tablets R
~21-
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melted resin material which is injected into the cavities is pressurized to
be increased in resin pressure for -7- conpressing voids contained
therein, thereby conpressing voids which are forned in the interior of the
resin nol ded '

10

15

20

25

which are received in the pots 9, :esin materials heated
and melted in the pots 9 are injected into the cavities 10
and 20 tnrougn the resinlpassages 26 including the cull
portions 25. | |

The upper'cavitiec 20 are provided with air vents 43
(see Fig. 4) for making the.cévities 10 and 20 communicate
with the exterior upon closing thereof .

The fixed chase block 7 is further provided with
dedicated heating means 21 such as heaters.

The fixed chase block 7 is further provided on its
upper posifion with a support pin 22b for an upper ejector
plate 22 comprising ejector pins 22a for ejecting and
releasing resin molded membérs which are molded in the
cavities 20, and an elactic'member 23 such as a spring for
downwardly pressing the upper ejector plate 22 through the
support pin 22b. |

Lower end portions of tné ejector pins 22a are
engaged with pin holes 24 communicating with the cavities
20 and-pin holes 24a communicating with the cull portions
25 reéﬁectively.

| The upper ejector plate 22 is downwardly pressed by
elasticity of the elastic member 23 wnen the upper mold
section 1 and the lower mold section 2.are opened as shown
in Fig. 1, so that hardened resin members in the resin

passages 26 which are prcvidéd between the cull portions
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menber to a negligible degree. However, the conventional nethod of

conpressing the voids under a high pressure has the foll ow ng probl ens:

This method is di sadvant ageous in considerati ility
( ion of durability of the
appar at us, dangerousness in operation, the cost and the-rikeY due to

requi rement for a large-sized press nachine which can i
i : carr -
pressure conpressi on nol di ng. y out high

25 and the cavities 20 and the resin molded members
hardened in the cavities 20 can be downwardly ejected and
released. ' |
When the upper mold section 1 and the lower mold
5 section 2 are opened, further, the lower ejector plate 12
is upwardly ptessed by an ejector bar 12b, so that the
ejector pins 126 upwardly eject and release the resin
molded members from the cavities 10.
When the upper moid section 1 and the lower mold
10 section 2 are completely closed as shown in Fig. 3} the
ejector plates 22 and 12 are.upwardly and downwardly
retracted respectively through upper and lower return pins
(not shown) which are oppositely provided on the ejector
plates 22 and 12. | |
15 An outside air blocking member 30 which is in the
form of a circular or rectangular cylinder is engaged with
the movable die base 4 for covering at least outer
peripheries of the pots 9 and the cavities 10 in a die
surfagy?of the lower mold section 2. This outside air
20 blocking member 30 is slidable along the direction for
opening/closing the upper mold section 1 and the lower
mold section 2 through a required driving mechanism 31.
Further, a proper seal member 32 is interposed
betweeh the engaging surfaées of the movable die base 4

25 and the outside air blocking'member 30.

=23~
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(2) Viscous resin which starts to be hardened in the cavities in a final
stage of the conpression step is nade to flow in such high-pressure
conpression nolding. Thus, a bonding wire for electrically coupling an

el ectrode of a sem conductor el ement and the outer lead portion is inclined
toward the direction of resin flowing in the so- called wire sweep
phenonmenon. This may |l ead to a serious problem such as contact between the
bondi ng wire and an

Another outside air blocking member 33 which is in
the form of a circular or rectangular.chinder is engaged
with the fixed base 3 for dqvering_outer peripheries of
the resin passages 25 and 26 and the cavities 20 in a die

5 surface of the upper mold section 1. This outside air
bldcking member 33 is slidable along the difection for
opening/ciosing the upper mold section 1 and the lower
mold section 2 through a proper.driving mechanism 34.

Further, a proper seal member 35 is interposed

10 between the engaging surfaces of the fixed die base 3 and
the outside air blocking membér 33.

When the outside air blécking members 30 and 33 are
moved to close the upper mold sectioﬁ 1 and the lower mold
section 2 through the driving mechanisms 31 and 34

15 respectively, forward ends of these outside air blocking
members 30 and 33 are engaged with each other (see Figs. 2
and 3). |

Referring to Fig. 3, an upper end of the outéide air
blockxng member 30 which is engaged with the movable die

20 base & is upwardly moved to a portion close to the dle
surface of the lower mold sectlon 2, while the outside air
blocking member‘33 which is engaged ﬁith the fixed die
base 3 is engaged an outer peripheral surface of the
outside air biocking-member 30 engagéd with the movable

25 die base 4.

-24-
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adj acent one, disengagenent of a bondin ad wire from

wire breaking. In the aforementioned cogvgntional coﬁntgrﬁeggﬁfgr?gs, o
preventing formation of voids, further, it is inpossible to make effective
use of nultistage injection for preventing the problemof the wire sweepin
phenonenon of the bonding wire, electrode di sengagenent, wre bréaking PHRS

while the engaging surféces of the outside air
blocking members 30 and 33 are vertically perpendicular in
the figures, other proper enQaging surfaces may be
employed in place of such a strﬁcture.

5 Further, a proper seal member 36 is interposed
between the engaging suffaces of the outside air blocking
members 30 and 33. |

In addition, proper seal members 37 are also
interposed between the die pases 3 and 4 and the chase

10 blocks 7 and 8, between the chase blocks 7 and 8 and the
ejector pins 22a and 12a, and between the movable chase
block 8 and the pots 9 and the plungers 13a.

Wwhen the upper mold secﬁion 1 and the lower mold
section 2 are closed, therefore, the forward ends of the
i5. outside air blocking members 30 and 33 are so engaged as
to_define an outside air blocking space portion 38 (see
Figs. 2 and 3), which is cﬁt.off from the outside air by
the outside air blocking members 30 and 33 and the seal
_members 32, 35, 36 and 37.

20 The seal members 32, 35, 36 and 37 may simply define
the space portion 38 which requlres a proper vacuum state
between the upper mold séction 1 and the lower mold
sectlon 2. |

The out51de air blocklng members 30 and 33 can be

25 retracted through the driving mechanisms 31 and 34 to
"l




.-8- or the |like.

a pot 109 is

10

15

20

25

positions not inhibiting operationé for detaching the
chase blocks 7 and 8 from the die bases 3 and 4 and
exchanging the same.

Thus, it is possiblé to open and close the upper mold
section 1 and the lower mold séction 2 while locating the
outside air blocking members 30 and 33 in the positions
shown in Figs. 2 and 3, for example, whereby the outside

air blocking members 30 and 33 may not be retracted every

_molding'cycle time in ordinary resih molding.

The driving mechanisms 31 and 34 for the outside air
blocking members 30 and 33 may be.prepared from mechanical
driving mechanisms such as proper rack and pinion
mechanisms, electric driving mechanisms'such as electric
motors, or hydraulic or pneumatic fluid driving
mechanisms, while the aforementioned electric driving
mechanisms or pneumatic driving mechanisms are preferable
in consideration of the operétion foﬁ molding resin to
seal'electronic parts.

Concave portions 29 for setting lead frames 27

provided’with electronic parts 27a are provided in the die

surface of the movable chase block 8.

Referring to Fig. 1, numeral 28 denotes lead frame
supply/discharge mechanisms for sﬁpplying/setting the lead
frames 27 in the ¢onéave portions 29.

The space portion 38 which is defined upon engagement

aBﬁmRThuﬂ -26-
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: This problemis now described with reference to Fig. 5.
a conventional method of injecting a melted resin material into cavities
with no enploynment of nultistage injection,

In

a plunger which is engaged with



first upwardly noved to pressurize and inject a nelted resi [ [
cavities 110 and 120 which are oppositelyjforned in a lomgrnng?éeggiliggto
108 and an upper nold section 118 through a cull portion 119 and a gate
121, as shown in Fig. 5. The speed for injecting the resin in the cavities
110 and 120 can be adjusted by controlling the speed for upwardly noving
the plunger. If the resin injection speed is at a high level, the

‘of the outside air blocking members 30'and 33 is connected
with an end of a vacuum path 39. such as a vacuum pipe to
communicate with the same, while the'othér end of the
vacuum path 39 is connected with a vacuum source 40

5 consisting of a vacuum pump or the like, and an
instantaneous evacuation mechanism 45 consisting of a
vacuum tank or the like, to communicate Qith the same.

Namely, the space porﬁion 38 is connected with the
vacuum source 40 through a switching valve 47 such as an

10 electromagnetic valve which is provided in the vacuum path
39, to communicate with the same.

Further, the space portion 38 is connected with the
instantaneous evacuation mechanism 45 through the
switching valve 47 provided in the vacuum path 39 and

15 another switching valve 48 such as an electromagnetic
valve, to communicate with the'same.

The vacuum source 40 is connected between the
éwitching valves 47 and 48 in a communicative manner.
Théreggre, when the vacuum source 40 is driven while

20 opening the switching valve'47 by an opening signal D and
closihg the other switching valve 48 by a closing signal
e, for example, it is possible to.evaéuate the space

| portion 38 through the switching valve 47 and the wvacuum

path 39.
25 When the vacuum source 40 is driven while closing the
- | -27-
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resinis injected into the cavities 110 and 120 to s
nj ¢ _ _ out froma

Iggz, Egefgnjecteg reshn entrains air which is presegt ar ound thgoggr$21a'
, rm voi [ i ci ni

P s and defects in the vicinity of the port 12l1a. Further,

entrains air remaining therein to formvoids and defects, while causin

wi re sweep phenonenon of a bonding wire 152, el ectrode di sengagenent

br eaki ng

10

15

20

25

flow of the resin is caused in the cavities 110 and 120 and.

switching valve 47 by a closing signal d and opening the
other switching signal 48 by an opening signal E, on the
other hand, it is possihle to bring the instantaneous
evacuation mechanism (vacuum tank) 45 into a prescribed
vacuum state by evacuation through the switching valve 48
and the wvacuum path 39. |

Description is now made on evacuation of the space
portion 38 which is defined when the upper mold section 1
and the lower mold section 2 ere closed as shown in_Fig. 2
or 3 and an internal die space portion defined.by at least
the pots 9, the resin passages 25 and 26 and the cavities
10 and 20 is cut off from the exterior, and instantaneous
evacuation for quickly impreving the degree of vacuum in
the space portion 38.

First, the vacuum source 40 is driven wh;le closing

the switching valve 47 by the elosing signal d and opening

the switching valve 48 by the opening signal E, thereby

bringing the instantaneous evacuation mechanism 45 into a
prescribed vacuum state. At this time, the degree of
vacuum- in the instantaneous evacuation mechanism (vacuum
tank) 45 can be arbitrarily set at a proper level.

Then, the switching valve 47 is opened hy the opening
signal D so that the space pertion 38 EOmmunicates with
the instantaneous evacuation mechanism 45 through the

switching valves 47 and 48 and the vacuum path 39, whereby

-28-
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or the like. Wen nultistage inj [ [ [
ge injection, i.e., a nolding nethod of '
the speed or pressure for injecting the nelted resin ngterial intoaSLgStlng

cavities 110 and 1 ot o -
hand. "o 20 under constant conditions, is enployed, on the other

air remaining in the space portion'38 is insﬁantaneously
and forc;bly sucked/discharged to the exterlor in a short
time by the instantaneous evacuation mechanism 45 which is
maintained in the prescribed degree'of vacuum. Thus, it

5 is possible to carry out instantaneous evacuation for
quickly increasing the degree of vacuum in the space
portion 38. At this time; a high degree of vacuum can be
attained in the space portion 38'ih'several seconds.

The space portion 38 communicates with.the vacuum

10 source 40 through the switching valve 47 and the vacuum
path 39. Therefore,.it is possible to carry out
evacuation for forcibly sucking/discharging the air
rémaining in thé space portion 38 to the exterior in
continuation to the aforementioned instantaneous

15 evacuation, driving the vacuum soﬁrce 40 while closing the
switching valve 48 by the c1051ng sxgnal e.

Due to the evacuation through the vacuum source 40,
it is possible to maintain or further increase the degree
of vaghum in the space portion 38 which is attained by the

20 inst&ﬁtaneous~evacuation. Thus, it is possible to
instantaneously set the_space portion 38 in a high vacuum
state in a short time, by carrying out the instantaneous
evacuation through the instantanebus'evacuation mechanism
45 and the evacuation through the vacuum source 40.

25 The evacuation is carried out while closing the
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the followi.ng action is obtained: The speed for
the port 12la is relatively reduced in a range (Ain Fig. 5) where the
resin is conpletely charged around the port 12la and the tine therefor
arange (Cin Fig. 5 where the resin is charged around the wire 152 and

I njecting the resin through

and

the tinme therefor. In the renaining ran [ [ [
Lhe : _ , ges (B and Din Fig.
Is injected at an ordinary injection speed,( 9- %), theresin

10

15

20

25

switching valve 48, so that only the vacuum source 40 and
the space portlon 38 communicate with each other for
efficiently carrying out the evacuatlon without reducing
the function of the vacuum source 40. |

In the instantaneous evacuation and the evacuation of
the space portion 38, it is possible to forcibly
suck/discharge air and/or mOLSture remaining in the space
portion 38, air and/moisture flowing out from the resin
tablets R heated and expanded in the pots 9 into the space
portion 38, and gas generated by heating to the exterior
of the space portion 38.

Description is now made on operation for molding
resin to seal the electronic parts 27a which are mountéd
on the lead frames 27 with resin through the apparatus
hav1ng the aforementioned structure.

First, the vacuum source 40 is driven while

previously closing the switching valve 47 by the closing

~ signal d and opening the switching valve 48 by the opening

signak E, thereby bringing the instantaneous evacuation

‘mechaniism (vacuum tank) 45 into a prescribed vacuum state

through the'switChing valve 48 and the vacuum path 39.

Then, the lower mold section 2 ié downwardly moved to
open the upper mold section 1 and the lower mold sectién
2, as shown in Fig.,l; Then, thé resin tablets R are

supplied into the pots 9 which are provided in the lower

. _30-
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which is higher than that in the ranges A and C. In this case, it is
possi bl e to suppress spouting of the resin which is injected fromthe port
121a into the cavities 110 and 120 by reducing the injection speed therefor
in the range A shown in Fig. 5, thereby preventing the injected resin from
entrai nment of air and occurrence of a splral flowin the vicinity of the
port 121a. '

mold section 2, while the lead frames 27 are supplied/set
in the concave portions 29 which are provided in the die
surface of the movable chase block 8 through the lead
frame supply/discharge mechanisms 28.
5 The resin tablets R which are supplied in the pots 9
are heated and expanded/éoftened by the heating means 5,
6,.11 and 21 provided in the upper mold section 1 and the
lower mold section 2, to be gradually melted.
Then, the lower mold section 2 is upwardly moved so
10 that the upper mold section 1 and the lower mold section 2
are closed while the outside air blocking members 30 and
33 are slid to be éngaged with each other, thereby
defining the outside air blocking space portion 38
covering a space portion between the die surfaces of the
15 upper mold section 1 and the lower mold section 2 and at
least the outer peripheries of the pots 9, the reéin
passages 25 and 26 and the cavities 10 and 20, as shown in
Figs. 2 and 3.
The upper mold section 1 and the lower mold section 2
20 are intermediately closed to define'a required space S
between the die surfaces thereof as shown in Fig. 2, and
then completely closed to join the die surfaces with each
other as shown in Fig. 3. Such intermediate closing and
complete closing aré carried out in continuation.

25 In the aforementioned closing, particularly in the
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In the range B shown in Fig. 5, on the other hand, it is possible to inject
the resin at an ordinary injection speed since no bonding wire 152 is
provided in this range B. Wile the resin is injected at the ordinary
injection speed also in the range A at this tine, neither entrainnment of
air nor occurrence of a spiral flowis caused in the injected resin in the
vicinity of the port 12la since the range A is already charged with the
resin.

intermediate closing of the upper mold section 1 and the
lower mold section 2, an.instantaneous evacuation step is
carried out by the.instantaheoﬁs_evacﬁation mechanism 45.
Namely, the switching valve 47 is opened by the
5 opening signal D so that the space portion 38 communicates

with the instantaneous evacuation mechanism 45 through the
switching valves 47 and 48.and the vacﬁum path 39, thereby
instantaneously and forcibly sucking/discharging the air
remaining in the space portion 38 and the like to the

10 exterior in a short time.

At this time, therefore, the degree of vacuum in the
space éortion 38 is qﬁickly improved to attain a high |
degree of vacuum in several seconds.

Then, the switching valve 48 is closed by the closing

15 signal e and the vacuum source 40 is driven to carry out
an evacuation step of forcibly sucking/discharging the air
remaining in the space portion 38 and the like to the
exterior in continuation to the instantaneous evacuation
step by the instantaneous evacuation mechanism 45. |

20 it this time, therefore, it is possible to maintain
the degree of vacuum in the space portion 38 which is
attained by the instantaneous evacuation, or further
improve the degree of vacuum. _

The resin tablets R which are supplied in the pdﬁs 9

25 are heated and expanded/sdftened by the heating means 5,

- I . - -32—
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Then, the injection speed for the resin i -
. . . : s reduced - 10 - s
range C shown in Fig. 5is provided with the bonding wire 152 IPS? the

inhibiting a for i 0 b : :
i ect ed 9esin ward end portion, shown by broken lines |n.F|g. 5, of the

6, 11 and’21 provided in the upper mold section 1 and the
lower mold section 2, while the. interior and the exterior
of the resin tablets R are brought into ventilative states
so that eir and/or moisture contained therein flow out

5 into the pots 9. Namely, the resin tablets R supplied
into the pots 9 which are in heated states are efficiently
and quickly expanded by thermal expansion through heating
by radlatlon heat and conduction heat received from the
pots 9, expan51on through the evacuation in the pots 9 and

10. sYnergistic action/effect of these actions. Even if the
resin tablets R which are supplied in the pots 9 contain a
number of fine independent bubbles; therefore, such
independent bubbles are reliably broken by the
aforementioned expansion of the resin tablets 9.

15 Therefore, the interior and the exterior of the resin
tablets R communicate with each other to be in ventilative
states, whereby air and moisture contained in the number
of independent bubbles reliably flow out into the pots 9
(space: portlon 38).

20 Further, the resin tablets R supplied in the pots 9
generate gas upon heating. Therefore, it is possible to
instantaneously set the space portion 38 in a high vacuum
state in a short time by carrying out the instantaneous
evacuatlon through the instantaneous evacuation mechanlsm

25 45 and the evacuatlon through the vacuum source 40.
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which is charged in the cavities 110 and 120 from com [ |
the bonding wire 152 and forcibly bending the sane,othggebgtgrgegaﬁfa m;th
wire sweep phenomenon of the bonding wire 152, electrode disengagenen? and
wire breaking caused by such bending action. -Then, the resin can be

I njected at an ordinary injection speed in the range D shown in Fig. 5

which is

10

15

20

25

Consequently, ail of the air and/or moisture remaining in
the space portion 38, the air and/or moisture flowing out

from the resin tablets R into the space portion 38 (pots

"~ 9) and the gas generated by heating of the resin tablets R

can be forcibly sucked/discharged to the exterior of the
space.portion 38.

The resin tablets R which are supplied in the pots 9
contain moist air in states of a number of independent
bubbles, which cannot communicate with each other and with
the surfaces of the resin tablets R. When the resin
tablets R are heated to a resin molding temperature in the
pots 9, therefore, the resin tablets R are |
expanded/softened to be finally melted as follows:

Tn the resin tablets R which are received in the pots
9, bottom surfaces are placed on upper end surfaces of the
plungers'13a ahd clearances are defined between the side
surfaces and inner wall surfaces of the'pots 9, while open
space portions ére defined between the upper surfaces and
the cull portions 25.

In thls state, therefore, conductlon heat and
radiation heat are applied to the bottom surface portions
and the side surface portions of the resin tablets R
respectively. Thereforé, heating values on the bottom
portions of the resin tablets R which are in contact with

the upper end surfaces of the plungers 13a are first

: -34-
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provided with no bonding wire 152. Wile the resin is inj

ordinary injection speed also in the ranges Ato C gf {R{gctngatn;Psher
entrai nment -of air nor occurrence of a spiral flowis caused in the
injected resin in the vicinity of the port 12l1a since the ranges A fo C are
al ready charged with the resin. Due to. enployment of such nultistage

I njection, it is possible to solve the aforenenti oned problens of formation

increased, so that the bottom portions are softened
successively from central portions. Consequently, upper
central portions of the resin tablets R are upwardly
pressed from the interior ﬁo be expanded toward upper

5 portions in the pots 9 (i.é;, toward the cull portions 25)
in advance of other portions. |

At this time, the interior and the exterior of the
resin tablets R communicate with each other to enter
ventilative states, whereby the air and/or moisture which

10 is trapped in the independent bubbles easily flow out into
the space portion 38 (pots 9).

Since the space portion 38 is set under a high vacuum
state at this time, the'airzand/or moisture contained in
the resin tablets R is forcibly sucked to flow into the

15 spade portion 38 (pots 9), add'is efficiently and reliably
discharged to the exterior by evacuation. '

Then, the upper mold section 1 and the lower mold
section 2 are completely closed, to thereafter carry out a
resxn,mcldlng step of seallng the electronic parts 27a

20 whlchéare~prov1ded on the lead frames 27 in resin molded
members.

When the upper mold section 1 and the lower mold
_sectlon 2 are completely closed, the resin tablets R

received in the pots 9 are pressurlzed by the plungers 13a

25  so that melted resin materials which are heated and melted
...__-————---—-——"‘___"'— . - _35_
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of voids and defects, a wire sweepi ng phenomenon of the bonding wire 152
and the |ike which are caused by the resin spouting fromthe port 12la into
the cavities 110 and 120. The af orenentioned counterneasure for preventing
occurrence of voids by high-pressure conpressi on nol di ng

in the pots 9 are injected/charged into required numbers
of the cavities 10 and 20 which are arranged on side
positions of the pots 9. Thus, the electronic parts 27a
provided on the lead frames 27 which are engaged/set in
S the respective cavities 10 and 20 can be sealed in the
resin molded members. |
As hereinabove described, the evacuétion step of
forcibly sucking/discharging the air remaining in the
space portion 38 etc. to the exterior is continuously
10 carried out also when the upper mold section-l and the
lower mold section 2 are intermediately and completely
closed.
The residual air and/or moisture can be relatively
easily discharged from the space portion 38 to the
15 exterior due to the required space S defined in the space
portion 38 partiCularly between the die surfaces of the
upper mold section 1 and the lower mold section 2 when the
same are intermediately closed, while it is relatively
difficult to discharge the residual air and/or moisture
20 from.tﬁg space portion 38 when the upper mold section 1
and the lower mold section 2 are completely closed since
no space S is defined between the die surfaces at this
time.
Also when the_ﬁpper mold section 1. and the lower mold

25 section 2 are completely closed, however, the vacuum

e _36-
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and the nultistage injection are in the following relations: The

af orenenti oned hi gh-pressure conpression nolding is effective neans in
consi deration of a counterneasure for preventing occurrence of voids, while
the sane has problens of a wire sweep phenonenon of a bondlng wre,

el ectrode di sengagenent and wire breaklng

source 40 or the instantaneous evacuation mechanism 45
communicates with the pots 9, the resin passages 25 and 26
and the cavifies 10 and 20 through the air vents 43 and
the vacuum path 39, whereby the function for discharging

5 the residual air etc. from the space portion 38 to the
exterior is not deteriorated. Thus, it is possible to
dischargé the residual air etc. from the space portion 38
whether the upper mold section 1 and the lower mold |
section 2 are intermediatelf or completely closed.

10 Then, the upper mold section .1 and the lower mold
section 2 may be again opened after a required curing
time, so that the resin molded members and hardened resin
are released from the cavities 10 and 20 and the resin
passages 25 and 26 respectively by the ejector plates 22

15 and 12 and the ejector pins 22a and 1l2a.

[=~ According to a graph of evacuation efficiency in the
internal die space portion éhowﬁ in Fig.'6, it is possible
to attain a high vacuum state in several seconds (about 2
to 3 seconds) when only instantaneous evacuation is

20 carriﬁ&fbut (see the solid line 1). Further, it is
understood that about six to seven seconds are required
for attaining a high vacuum.state onlf by ordinary
evacuatioﬁ (see the broken line 2). Therefore, it is

- possible to set a long evacuation time in the internal die

25 space portioﬁ by carrying out instantaneous evacuation for
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While the nultistage injection c '

: _ ( an prevent a wre sweep phenonenon of a

Q?Pgt?g W re, electrode disengagenent and w re breaking, pthis met hod i s not

efte |Ye in consideration of a countermeasure for preventing occurrence of
s. It may be possible to carry out the high-pressure conpression

nol ding after carrying out the nulti
_ stage injecti
af orenenti oned problens follow ng ° ) on. Fowever, the

bringing the internal die space portion into a high vacuum
state in a short time. Thus, it is possible to
eff1c1ently and reliably dlscharge air remalnlng in the
internal die space portion, air flowing out from the

5 aforementioned resin tablets_and gas generated upon
heating and meltihg of the resin tablets to the exterior
before the resin tablets are completely heated and melted
in the pots. -

The present invention is not restricted to the

10 aforementloned embodiment, but modlflcatlons can be
arbltrarlly and properly selected and employed at need
within the scope of the present invention.

For example, the lower mold section 2 may not be
completely stopped in intermediate ciosinQ, but the

15 _ closihg speed (speed for ﬁpwardly moving the lower mold
section 2) may be reduced between the intermediate closing
state shown in Fig. 2 and the complete closing state shown
in Fig. 3, to continuously carry out the intermediate
closing and the complete closing.

20 The evacuation step and the instantaneous evacuation
step'for_the'outside air blocking spacé portion 38 may be
arbitrarily and properly modified/selected on the basis of
resin molding conditions and tﬁe like.

For example, the inst&ntaneods evacuation step for

25 the space portion 38 may be continuously carried out
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_Egﬁsgggghf{sssF{e_conpressigr nol di ng cannot be sol ved by such neans

Cor . , I's inpossible to nmake effective use of the nmulti :

i | tistage

i nj ecti on when the conventional counterneasure for preventing occurrgnce of

voids is enployed. SUMVARY OF THE | .
invention is to enable NVENTI ON An obj ect of the present

following the evacuation step therefor, and.vice versa.

Further, the instantaneous. evacuation step for the
space portion 38 may be carried out simultaneously with
the evacuation step. :

5 Further, air holes communicating with the engaging
space portions for the ejector plates 12 and 22 may be
provided to communicate with the outside air blocking
space portion 38 or with another vaéuum path, to discharge
residual air etc. from the engaging space portions to the

10 exterior.

Further,_air holes communicating with the outside air
blocking space portion 38 ﬁay be provided in sliding
portions of the pots.9 and the plungers . l3a or such air
holes may communicate with another vacuum path, to

15 discharge the residuél air etc. from the pots 9 to the
exterior. .

Further, a plurality of.vacﬁum'sources 40 such as
vacuum pumps may be combined with a plurality of
lnstantaneous evacuation mechanisms 45 such as vacuum

20 tankﬁ,-whlle such members may be combined independently of
each other. | | |

while the chase blocks 7 and 8 are frequently
detached in the aforeméntioned embodiment, the present

invention is also applicable to an apparatus for molding

25 resin to seal electronic parts having an ordinary die
Haifﬂ\ei\ﬁeﬁmed



nol di ng of products having hi [ I abi | i
gh quality and reliability by effici
gsglgggzedbsz?rglng air S?d/or noi st ure -12- renalﬁlné ?nf5ﬁ|?2:2¥ngrd
| on, air and/or noisture contained in resint
generated upon heating of the resin tablets to the exterlorag}etﬁeand 9%

structure.

Although the present invention has been described and
illustrated in detaii, it is clearly undeistood that the
same is by way of illustration énd example only and is not

5 to be taken by way of limitation, the spirit and scope of .
the present invention being limited only bjr the terms of

the appended claims.

—_—
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internal die space portion in a short time thereb reventing oc

voi ds and defects in resin nolded nenbers resulti%gpfron1inf?ltr;?{gﬁngf °
the gas in nelted resin materials while inproving adhesi veness between | ead
frames and the resin. Another object of the present invention is to provide
a method of preventing occurrence of voids and defects which can make
effective use of multistage injection, and a method of thereby preventing
bonding wires froma w re sweep phenonenon caused by resin

WHAT IS CLAIMED IS:

1. A method of molding resin to seal electronic
.parts, comprising:
| a resin tablet supplying step of supplying resin
tablets (Rj into respective ones of a plurality of pots
5 (9) being arranged in a die (1, 2) for resin molding
consisting of an upper mold section (1) and a lbwer mold
section (2); | |
a lead frame supplying step of supplying and setting
electronic parts (27a) being mounted on lead frames (27)

10 in prescribed positions of cavities (10,'20) being
arranged in said die (1, 2);

a resin tablet heating step of heating said resin
tablets (R) being supplied in reséective said pots (9) of
said die (1, 2);

15 ~ a die closing step of closing said upper mold section
(1) and said lower mold éection (2) for engaging said
electronic parts (27a) being provided on said lead frames
(27)'fh-prescribed positions of said cavities (10, 20);

" an outside air blocking step of cutting off an

20 internal die space portion (25, 26), being defined in said
die closing step for said dié (1, 2) by.at least said pots
(9), said cavities. (10, 20) and resin passages (25, 26)

making said pots (9) communicate with said cavities (10,
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The I nvention According to the invention, there is provided a nmethod of

ol ding resin to seal electronic parts, a resin tablet supplying step in
which resin tablets are supplied into respective pots arranged in a resin
nol di ng die consisting of an upper nold section and a |ower nold section; a
lead frame supplying step in which electronic parts nmounted on | ead frames .
are set into prescribed positions in cavities provided in said die;

20),_from the exterior;

25 an evacuation step of forcibly sucklng/dlscharglng
air and/or moisture remaining in said internal die space
portion (25, 26), air and/or meisture flowing out from
said resin tablets (R) being heated and expanded in said
resin tablet heating step into said internal die space

30 portion (25, 26), and gas being generated by said heating
to the exterior of said internal die space portion (25,
26) in said outside air blocking step;

an instantaneous evacuation step of forcibly
suckiné/discharging said air and/or moisture remaining in

35 said internal die space portion (25, 26), said air and/ox
moisture flowing out from said resin tablets (R) being
heated and expanded in said resin tablet heating step into
said internal die space portion (25, 26), and said gas
being generated by said heating to the exterior of said

40 internal die space portion (25, 26) in a short time in
said outside air blocking step, thereby quickly increasing
the degree of vacuum in said internal die space portion
(25, 26); and |

a resin molding step of pressurizing said resin

45 tablets (R) being supplied in said pofs (9) of said die
(1, 2) for injecting melted resin materials being heated
and melted in said pots (9) into said cavities (10, 20)

being arranged on side poSitions of. said pots (9) through

._ T - : -42- This Sheet Has Been Reﬂlaced
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a resin tablet heating step of -heating said resin tablets; a die closing
step of closing said upper and | ower nold sections to enclose said
electronic parts on said lead franmes in said cavities; an outside air

bl ocking step in which an internal die space portion defined in the closed
die by at |east said pots, said cavities and resin passages conmuni cating
said pots with said cavities, is cut off fromthe exterior;

said resin passages (25, 26), thereby sealing said
50 electronic parts (27a),.being provided on said lead frames

(27) engaged in said cavities (10) 20), with resin.

2. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein
said instantaneous evacuation step is carried out

after said evacuation step.

3. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein
said evacuation step is carried out after said

instantaneous evacuation step.

’ 4. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein
said instantaneous evacuation step is carried out

‘simultaneously with said evacuation step.

5; A method of molding resin to seal electronic
parts in accordance with claim 1, wherein
said instantaneous evacuation.step is carried out
after said resin tablets (R) being supplied in said pots
5 (9) are heated and-expanded in said resin tablet heating

step so that the interior and the exterior of said resin
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a first relatively longer evacuation step of forcibly sucking/discharging
air, gas and/or noisture’in said internal die space portion; a second,
relatively shorter evacuation step of forcibly sucking/discharging
said air, gas and/or noisture in said internal die space portion; a resin
nol ding step in which said resin tablets are heated and nelted in said pots
to flowinto said cavities arranged to the sides of said pots

tablets (R) are brought into ventilative states.

6. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein
said instantaneous eﬁacuation step includes a step of
releasing a vacuum tank (45), being previously bﬁought
5 into a prescribed vacuum state in interception of
communicaﬁion with said internal die space portion (25,
26), from said interception of communication with said

internal die space portion (25, 26).

7. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein
said die closing step includes:
an intermediate closing step of defining a prescribed
'5 clearance between die surfaces of said upper mold section
(1) ahd said lower mold section (2), and |
a complete closing step of joining said die surfaces
of s&id,upper mold section (1) and said lower mold section
(2) te*each other,
10 both of said evacuation step and said instantaneous
evacuation step being carried ouf in both of said

intermediate closing step and said complete closing step.

8. An apparatus for molding resin to seal electronic
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t hrough said resin passages, thereby sealing said electronic parts with
.resin; wherein said die closing step conprises:- an internedi ate cl osing
step of defining a prescribed clearance between die surfaces of said upper
and | ower nold sections, and a conplete closing step of joining said die
surfaces of said upper and |lower nold sections to each other; and wherein
both of said first evacuation step and said second -evacuation step are
carried out in both said internediate closing step and said

parts, comprising:
a die (1,-2) for resin molding including an upper
mold section (i) and a lower mold section (2) being
5 arranged oppositely to each'other and having a plurality.
- of pots (9), a plurality of cavities (10, 20) and a
plurality of resin passages (25, 26) for making said pots
(9) and said cavities (10, 20) communicate with each
other;
10 means for supplying resin tablets (R) into respective
ones of said plurality of pots (9);
means fqr supplying and setting electronic parts
(27a) being mounted on lead frames (27) in prescribed
positions of said cavities (10, 20) of said die (1, 2);
15 ' means for closing said die (1, 2) while receiving
said resin tablets (R) in said pdts (9) and setting said
electronic parts (27a) in said éavities (10, 20) and
heating said resin tablets (R) for.melting the samé; and
means'for.injecting melted resin materials into said
20 cavit;gs (10,.20) through said resin passages (25, 26),
| thereﬁﬁ:sealing said electronic parts (27a) with resin,
said.apparatus for molding resin to seal electronic
parts further comprising:
" means for cutting off an internal_die space portion
25 (25, 26) being defined upon closing of said die (1, 2) by

at least said pots (9), said resin passages (25, 26) and

-45- : This Sheet Has Been Reﬂlaced .

L




conplete closing step. According to this nethod, it i [ [

the degree of vacuumin the intgrnal di e space bortiga Pgszlngrtpt:ggroge
di scharging the air, noisture and gas fromthe internal die space portiony
through evacuation and instantaneous evacuation while cutting off the
internal die space portion which is defined upon closing of the die from
the exterior. Further it is possible to inprove the degree of vacuumin the

i nternal die space portion by a synergistic eff [
_ ect
i nst ant aneous evacuati on. yners of evacuation and

said cavities (10} 20);
evacuation means for forcibly sucking and discharging
air, moisture and gas being contained in said internal die
30 space portion (25, 26) to the exterior thereby improving
the degree of vacuum in said internal die space portion
(25, 26); and
instantaneous evacuation means for forcibly sucking
and discharging said air, said moisture and said gas being
35 contained in said internal die space portion (25, 26) to
the exterior in a short time thereby quickly improving the
degree of vacuum in said internal die spaee portion (25,

26).

9. An apparatus for molding resin to seal electronic
parts in accordance with claim 8, wherein
said evacuation means includes a vacuum source (40),
said instantaneous evacuation means (45) includes a
5 vacuum tank, and
three end portions of a vacuum path having three
branch portions are connected with said vacuum source
(40), said vacuum tank and said internal die space portlon
(25, 26) respectlvely-to communlcate with the same,
10 switching valves (47, 48) being provided between said
| bfanch portions and-said vacuum tank as well as said |
internal die space portion (25, 26) respectively.
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Therefore, it is possible to prevent the air, mpisture and gas which are
contained in the internal die space portion frominfiltrating into or being
entrained in the nmelted resin materials. Consequently, it is possible to
reliably prevent formation of voids and defects, resulting from presence of
the air, noisture and gas, in the interior and exterior of resin nolded :

menber s.

10. An apparatus for molding resin to seal
electronic parts in accordance with claim 8, further
comprising means for controlling opening/closing of said

switching valves (47, 48) in linkage.

11. An apparatus for molding resin to seal
electronic parts in accordance with claim 8, wherein
said means for sealing/molding séid electronic parts
with resin includes multistage injection means capable of
5 changing the speed for injecting said melted resin

materials into said cavities (10, 20).

12. An apparatus for molding resin to seal
electronic parts in accordance with claim 8, wherein
said means (30, 33) for cutting off said internal die
space portion (25, 26) from the exterior includes a pair
5 of outside air blocking members (30, 33) covering outer
peripﬁeries of said upper mold section (1) and said lower
moldrééction (2) in positions piovidéd with said internal
die space portion (25, 26) and being engaged to be |
slidable along said outér peripheriesfto be engageable
10 with each other upon cioéihg of said upper mold sedtion

- (1) and said lower mold section (2).
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the |l ead franmes and the resin nol ded nenbers so strongly adhere to each

ot her that no-voids and cl earances are defined between the | ead franes and
the resin, and the products are inproved in noisture resistance to attain
high quality and high reliability. Further, the air and/or noisture
remaining in the internal die space portion, the air and/or noisture
contained in the resin tablets and the gas generated upon heating of the
resin tablets, which are main causes formng voids in the interior and the
exterior of the resin nolded menbers, can be efficiently and reliably

13. Aan apparatﬁs for molding resin to seal
electronic parts in accordance with claim 8, further
comprising a pair of chase blocks (7, 8), obtained by
bringing principal parts for carrying out resin molding

5 into blocks, being detachably éngaged with said upper mold

section (1) and séid jower mold section (2) respectively.
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di scharged to the exterior of the internal die space portion in a short
time, whereby it is not necessary to carry out the conventional

hi gh- pressure conpression nolding, which.is enployed as a count er measur e
for preventing occurrence of voids. Therefore, it is possible to make
effective use of the aforenentioned nUItistage I njection as a
count er measure for protecting bonding wires in resin nolding. In the
i-nventive method of nolding resin to seal electronic parts, evacuation and
i nst ant aneous evacuati on steps can be continuously carried out in this

order or
ABSTRACT OF THE DISCLOSURE
In a method of moiding resin to seal electronic

parts, an internal die space portion (38) which is defined
at least by pots (9), cull portioﬁs (25),'resin passages

5 (26) and cavities (10, 20) when an upper mold section (1)
and a lower mold section (2) are closed is cut off from
the exterior to carry out evacuation by a vacuum source
(40) and instantaneous evacuation by an instantaneous
evacuation mechanism (45). According to this method, it

10 is possible to quickly improve the degree of vacuum in the
internal die space portion (38) by efficiently and
réliably discharging air, moisture and_gas from the
internal die space porﬁion (38) to the exterior due to
synergistic action of the evacuation and the instantaneous

15 evacuation. Consequently, resin molded members are

| prevented from formation of voids..

i
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vice versa, while it is also possible to sinultaneously carry out these
steps. In a preferred nethod of nolding resin to seal electronic parts, the
resin tablets are thernmally expanded through a step of heating the resin
tablets so that the interior and the exterior of the resin tablets are
communi cative and ventilative, so that the instantaneous evacuation step is
thereafter carried out. According to another aspect of the invention, there
is'provideq:qngqatus for nolding resin to seal electronic parts,

conpri si ng:
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- 15 - a die for

resin nol ding including an upper

nmol d section and a | ower

nol d section arranged oppositely to each other and containing a plurality

of pots,

a plurality

communi cating said pots and said cavities;

tablets into respective pots;

FIG.2

(D;d)
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of cavities and a plurality of

resin passages for

means for supplying resin
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means for supplying and setting electronic parts nmounted on lead franes in
prescribed positions in said cavities of said die; nmeans for closing said
‘die with said resin tablets in said pots and said electronic parts in said
cavities, and for heating said resin tablets for nelting the sanme; and
means for injecting melted resin material into said cavities through said

resin passages, thereby sealing said electronlc parts with resin, said
apparatus further conpri sing:
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means for cutting off an internal die space portion defined upon closing of
said die by at |least said pots, said resin passages and said cavities;
first evacuation neans for forcibly sucking and discharging air, noisture
and gas contained in said internal die space portion to the exterior,

t hereby inproving the degree of vacuumin said internal die space portion
in arelatively longer tine; second evacuation nmeans for forcibly sucking
and di schargi ng .said '

FIG.4
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air, said noisture and said gas contained in said internal die space
portion to the exterior in a relatively shorter tinme, thereby again

i nprovi ng the degree of vacuumin said internal die space portion: and
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means whereby said die closing neans operates with internediate and
conplete closing stages, and said first and second evacuati on neans are
operative at both said die closing stages. The neans for sealing/nol ding
the electronic parts with resin preferably includes nultistage injection
means capabl e of changing the speed for injecting said nelted resin
material into satd cavities. In a preferred enbodi nrent of the inventive
apparatus for nolding resin to seal electronic parts, the evacuati on neans
i ncludes a vacuum source and the '
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I nst ant aneous evacuation neans includes a vacu

~
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Method of and Apparatus for Molding Resin to Seal

Electronic Parts

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to improvements in a

method of and an apparatus for molding resin to seal

electronic parts, such as ICs, LSIs, diodes or capacitors

which are mounted on lead frames, for example, with

thermosetting resin materials, and more particularly, it

relates to improvements for preventing electronic parts

molded and sealed with resin (mold packages) from

formation of voids in the interior and the exterior

thereof; as well as for preventing bonding wires from a

wire sweep phenomenon caused by the resin and attaining

improvement in adhesiveness (adhesion) between the lead

frames and the resin.

Description of the Background Art

In general, an electronic parf is molded and sealed

with resin by a transfer mold method, which is generally

carried out through a resin sealing/molding apparatus, for

example, in the following mannex:

A fixed upper mold section and a movable lower mold

section provided in the resin sealing/molding apparatus

are previously heated to a resin molding temperature by
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while switching val ves are provi ded between the branch portions and the
vacuum tank as well as the internal space portion. Due to the

af orenmentioned structure, it is possible to bring the vacuumtank into a
prescribed vacuum state by driving the yacuum source while closing the
swi tching val ve provided between the branch portion and the internal die
space portion and opening that provided between the

heating means, and opened (there is also known an
apparatus having an inverse structure, which is provided
with a movable upper mold section and a fixed lower mold
section). |

Then, a lead frame which is provided with an
electronic parﬁ'is set on a prescribed position of a die
surface of the lower mold section, while a resin tablet is

. supplied in a pot of the lower mold section.

Then, the lower mold section is upwarxdly moved so
that the upper mold section and the lower mold section are
closed. Thus, the electronic part and the lead frame
provided with the same are set between upper and lower
cavities which are oppositely provided in the die surfaces
of the lower mold section and the upper mold section,
while the resin tablet stored in the pot is heated to be
gradually melted.

Then, the resin tablet stored in the pot is
pressurized by a plunger so that the resin material as
melted is injected into/charged in the cavities, whereby
the electronic part and the lead frame set in the cavities
are sealed in a resin molded member which is molded in
response to the shapes of the cavities.

After a lapse of a time which is required for
hardening the melted resin material, the upper mold

section and the lower mold section may be so opened as to
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branch portion and the vacuum tank, and to instantaneously suck air etc.
contained in the internal die space portion into the vacuumtank by opening
both switching valves when it is necessary to carry out instantaneous
evacuation. Therefore, it is possible to carry out evacuation and

i nst ant aneous evacuation through a singl e vacuum source. Consequently, it
I's possible to inplenment the inventive nethod of nolding resin to seal

el ectronic parts by an

release the resin molded member and the lead frame from
the cavitieé while releasing the hardened resin from a
resin passage portion through a mold releasing mechanism.

When the upper mold section and the lower mold
section are closed, air containing moisture such as that
in the atmosphere, for example, remains in a space portion
which is defined by the pot, the resin passage portion and
the cavities. Such residual air may enter the melted
resin material to cause a problem in resin molding such as
formation of voids in the interior and the extefior of the
resin molded member.

In order to cope with this problem, the cavities are
made to communicate with the exterior through proper air
vents and the melted fesin material which is stored in the
pot is transferred through the resin passage portion and
injected into/éharged in the cavities, so that the
aforementioned residual air and the like Are naturally
discharged to the exterior through the air vents.

While the air remaining in the pot, the resin passage
portion and the cavities can be naturally discharged
through the air vents as hereinabove described, it is
impossible to effectively inhibit the resin molded member
from formation of internal voids and defects on its outer
surface in practice. Thus, it is impossible to reliably

solve a problem of deterioration in moisture resistance
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apparatus having a relatively sinple structure.

obj ects, features, aspects and advantages of the present invention wll

The foregoi ng and ot her

become nore apparent fromthe follow ng detailed description of the present

i nvention when taken in conjunction w th _the acconpanyi ng draw ngs.

DESCRI PTI ON OF THE DRAW NGS Fig. 1is a partially fragnented secti onal

and appearance of the product.

When internal voids are formed in the resin molded
member, adhesion between the lead frame and the resin is
deteriorated and moisture easily infiltrates into the
product through a clearance defined between the resin and
the lead frame to deteriorate moisture resistance of the
product, for example. Further, the resin molded member is
easily cracked or chipped by force which is applied to a
base portion of an outer lead portion projecting from the
resin molded member to bend the same. Thus, it is
impossible to attain high quality and high reliability
which are §trongly required for this product.

The internal voids which are formed in the resin
molded member mainly result from air and/or moisture
contained in the resin tablet.

The resin tablet, which is formed by merely
compacting resin powder into a prescribed shape, generally
contains a large quantity of air containing moisture in
the atmosphere. Further, the large quantity of air
contained in the resin tablet is present in the form of a
number of independent bubbles, being isolated from each
other, which cannot communicate with each other and with
the surface of the resin tablet for ventilation.

When the resin tablet is heated to a resin molding

temperature of at least 175°C, for example, the air and/or
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- 18 - showing a principal part of a die, provided in an apparatus for
ol ding resin to seal electronic parts, which is in an opened state; Fig. 2
is a partially fragmented sectional view of

-5 -

moisture contained in the.resin tablet forms water vapor,
which enters the melted resin material with the air
remaining in the aforementioned internal die space
portion. Thus, the resin material is injected
into/charged in the cavities in this state, and hence
voids are formed in the interior and the exterior of the
resin molded member due to the air and/or moisture
contained in the resin tablet.

Further, gas such as combustion gas which is
generated upon heating of the resin tablet also serves as
a cause for forming voids in the interior and the exterior
of the resin molded member.

In order to prevent formation of the voids in the
interior and the exterior of the resin molded member,_the
following countermeasure may be employed:

For example, the air remaining in the aforementioned
internal die space portion between the upper mold section
and the lower mold section may be discharged to the
exterior through a vacuum pump, thereby preventing the
residual air from entering the melted resin material.

When ordinary air discharge means such as the vacuum
pump is employed, however, the overall resin
sealing/molding time is disadvantageously lengthened since
a long time is generally required for increasing the

degree of vacuum in the internal die space portion to a
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the die, shown in Fig. 1, which is in an intermediately closed state; Fig
3 is apartially fragmented sectional view of the die, shown in Fig.71 '
which is in a conpletely closed state for molding resin to seal el ectroni c
parts; Fig. 4 is a partially fragnentedgbottom plan view showi ng a

principal part of a die surface of an upper nold sect
in the die shown in Fig. 1; PP lon which is provided

.prescribed level.

In general, an electronic part is molded and sealed
with thermosetting resin such as epoxy resin, for example,
and hence the resin tablet which is supplied in the
aforementioned internal die space portion (pot) is
hardened with time after the same is heated and melted.

when the internal die space portion is evacuated
through ordinary air discharge means for a long time,
therefore, hardening of the melted resin material is
facilitated to deteriorate its flowability. Thus, the
evacuating operation is preferably carried out in a short
time in consideration of this point.

As hereinabove described, gaé such as combustion gas
which is generated upon heating of the resin tablet also
serves as a cause for forming voids aﬁd defects in the
interior and the exterior of the resin molded member.
Such gas is generated by a coupling agent, a mold release
agent, a flexible agent etc. contained in the resin
tablet, which are heated and vaporized when the resin
tablet is heated to a resin moldiné temperature of 175°C,
for example, andlmelted.

In anqther conventional countermeasure for preventing
the resin molded member from formation of voids, the
melted resin material which is injected into the cavities

is pressurized to be increased in resin pressure for
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Fig. 5is a partially fragnmented sectional view showing a portion of a die
around cavities, for illustrating a state of injecting a nelted resin
material into the cavities froma pot through a resin passage; and Fig. 6
is a graph show ng exenplary evacuation_efficiency levels in ordinary
evacuation and instantaneous evacuation‘carried out in an internal die
space portion. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

compressing voids contained therein, thereby compressing
' voids which are formed in the interior of the resin molded
member to a negligible degree.

However, the conventional method of compressing the
voids under a high pressure has the following problems:

(1) This method is disadvantageous in consideration
of durability of the apparatus, dangerousness in
operation, the cost and the like, due to requirement for a
large-sized press machine which can carry out high-
pressure compression molding.

(2) Viscous resin which starts to be hardened in the
cavities in a final stage of the compression step is made
to flow in such high-pressure compression molding. Thus,
a bonding wire for electrically coupling an eleétrode of a
semiconductor élement and the outer lead portion is
inclined toward the direction of resin floﬁing in the so-
called wire sweep phenomenon. This may lead to a serious
problem such as contact between the bonding wire and an
adjacent one, disengagement of a bonding pad wire from the
electrode, or wire breaking. |

In the aforementioned conventional countermeasure for
preventing formation of voids, further, it is impossible
to make effective use of multistage injection for
preventing the problem of the ﬁire sweeping phenomenbn of
the bonding wire, electrode'disengagement, wire breaking
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An enbodi nent of the present invention is now described in detail with
reference to Figs. 1 to 4. Fig. 1is a partially fragmented sectional view
showi ng a principal part of a die, provided in an apparatus for nolding
resin to seal electronic parts -8 -

or the like. This problem is now described with reference
to Fig. 5.

In a conventional method of injecting a melted resin
material into cavities with no emplaoyment of multistage
injection, a plunger which is engaged with a pot 109 is
first upwardly moved to pressurize énd inject a melted
resin material into cavities 110 and 120 which are
oppositely formed in a lower mold section 108 and an upper
mold sectioh 118 through a cull portion 119 and a gate
121, as shown in Fig. 5. The speed for injecting the
resin in the cavities 110 and 120 can be adjusted by
controlling the speed for upwardly moving the plunger.

If the resin injection speed is at a high level, the
resin is injected into the cavities 110 and 120 to spout
from a port 121a. Thus, the injécted resin entrains air
which is present around the port 12la, to form voids and
defects in the vicinity of the port 12la. Further, a
spiral flow of the resin is caused in the cavities 110 and
120 and entrains air remaining therein to form voids and
defects, while causing a wire sweep phenomenon of a
bonding wire 152, electrode disengagement, wire breaking
or the like. When mﬁltistage injection, i.e., a molding
method of adjusting the speed or pressure for injecting
the melted resin material into the cavities 110 and 120

under constant conditions, is employed, on the other hand,
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-19- according to the present invention, which is in an opened state. Fig.
2 is a partially fragnmented sectional view corresponding to Fig. 1, show ng
the principal part of the die which is in an internediately closed state in
advance of conplete closing. Fig. 3 |ssfupart|ally fragnent ed secti onal

Vi ew

the following action is obtained:

The speed for injecting the resin tﬁrough the port
12la is relatively reduced in a range (A in Fig. 5) where
the resin is complétely charged around the port 12la and
the time therefor, and a range (C in Fig. 5) where the
resin is charged around the wire 152 and the time
therefor. 1In the remaining ranges (B and D in Fig. 5),
the resin is injected at an ordinaiy injection speed,
which is higher than that in the ranges A and C.

In this case, it is possible to suppresé spouting of
the resin which is injected from the port 12l1a into the
cavities 110 and 120 by reducing the injection speed
therefor in the range A shown in Fig. 5, thereby
preventing the injected resin from entrainment of air and
occurrence of a spiral flow in the vicinity of the port
121a. |

In the range B shown in Fig. 5, on thé other hand, it
is possible to inject the resin at an ordinary injection
speed since no.bonding wire 152 is provided in this range
B. While the resin is injected at the ordinary injection
speed also in the range A at this time, neither
entrainment of air nor occurrence bf a spiral flow is
caused in the injected resin in the vicinity of the port'
12la since the range A is already charged with the resin.

Then, the injection speed for the resin is reduced
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corresponding to Fig. 1, showing the principal part of the die which is in
a conpletely closed state. Fig. 4 shows a die surface of an upper nold
section provided in the die shown in Fig. 1. Thi s resin sealing/nolding
apparatus is oppositely provided with an upper nold section 1 (fixed type)
which is nounted on an upper fixed ptat@ and a | ower nold section 2
(novabl e type) which is nounted on a | ower

since the range C shown in Fig. 5 is provided with the
bonding wire 152, for inhibiting a forward end portion,
shown by broken lines in Fig. 5, of the injected resin
which is charged in the cavities 110 énd 120 from coming
into contact with the bonding wire 152 and forcibly
bending the same, thereby preventing a wire sweep
phenomenon of the bonding wire 152, electrode
disengagement and wire breaking caused'by such bending
action.

Then, the resin can be injected at an ordinary
injection speed in the range D shown in Fig. 5, which is
provided with no bonding wire 152. Wwhile the resin is
injected at the ordinary injection speed also in the
ranges A to C at this time, neither entrainment of air nor
occurrence of a spiral flow is caused in the injected
resin in the vicinity of the port 12la since the ranges A
to C are already charged with the resin.

Due to employment of such multistage injection, it is
possible to solve the aforementioned probleﬁs of formation
of voids and defects, a wire sweeping phendmenon of the
bonding wire 152 and the like which are caused by the
resin spouting from the port 12la into the cavities 110
and 120.

The aforementioned countermeasure for preventing

occurrence of voids by high-pressure compression molding
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novabl e plate. Further, die bases 3 and 4 of the u '

her, _ pper nold section 1 and
the lower nold section 2 are provided with heating neans 5 and 6 such as
heaters respectively. A fixed chase block 7 is detachably nmounted on the

fixed die base 3 by proper engagi ng megns such as a dov [
( : I X etail groove
dovetail portion. On the other hand, a novabl e chase bl ock 8 ?s ve and a

and the multistage injection are in the following
relations: |

The aforementioned high-pressure compression molding
is effective means in cohsideration of a countermeasure

- for preventing occurrence of voids, while the same has
problems of a wire sweep phenomenon of a bonding wire,
electrode disengagement and wire breaking.

While the multistage injection can prevent a wire
sweep phenomenon of a bonding wire, electrodé
disengagement and wire breaking, this method is not
effective in consideration of a countermeasure for
preventing occurxence of voids.

It may be possible to carry out the high-pressure
compression molding after carrying out the multistage
injection. However, the aforementioned problems following
the high-pressure compression molding cannot be solved by

. such means.

Conseéuently, it is impossible to make effective use
of the multistage injection when the conventional
countermeasure for preventing occurrence ofhvoids is
employed.

SUMMARY OF THE INVENTION

An object of the present invention is to enable
molding of products having high quality and reliability by
efficiently and reliably discharging air and/or moistuxe
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det achably nmounted on the novabl e die base 4 by engagi ng neans which are
simlar to those provided on the fixed - 20 - side. The chase bl ocks 7
and 8 which are engaged in the die

- 12 -

remaining in an internal die space portion, air and/or
moisture contained in resin tablets and gas generated upon
heating of the resin tablets to the exterior of the
internal die space portion in a short time thereby
preventing occurrence of voids and defects in resin molded
members resulting from infiltration of the gas in melted
resin materials while improving adhesiveness between lead
frames and the resin.

Another object of the present invention is to provide
a method of preventing occurrence of voids and defects
which can make effective use of multistage injection, and
a method of thereby preventing bonding wires from a wire
sweep phenomenon caused by resin. .

In order to attain the aforementioned objects, the
inventive method of molding resin to seal electronic parts
comprises the following steps:

First, resin tablets are supplied in a plurality of
pots which are arranged in a die for resin molding
consisting of an upper mold section and a lower mold
section, and electronic parts which are mounted on lead
frames are supplied to and set in prescribed positions of
cavities defined in the die. Then, the resin tablets
which are supplied in the pots are heated. The upper mold
section and the lower mold section are closed to engage

" the electronic parts which are provided on the lead frames
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bases 3 and 4 are set in prescribed positions by proper fixing blocks (not
shown) for fixing the sanme on horizontal end portions thereof. Proper seal
menbers (not shown) are preferably inserted between the chase bl ocks 7 and
8 and the fixing. blocks. The novabl e ghase block 8 is prOV|ded with a
plurality of pots 9, while a required nunber of resin

in the prescribed positions of the cavities.

Then, an internal die space portion, which is defined
by at least thelpots, resin passages and the cavities when
the die is closed, is cut off from the exterior. In this
state, evacuation is carried out for forcibly sucking air
and moisture remaining in the internal die space portion,
air and moisture flowing out from the resin tablets and
gas generated by heating'and discharging the same to the
exterior of the internal die space portion, and
instantaneous evacuation is carried out for forcibly
sucking and discharging fhe same in a short time.

Thereafter the resin tablets which are received in
the pots of the die are pressurized to inject resin
materials which are heated and melted in the pots into thel
cavities which are arranged on side positions of the pots
through the respective resin passages, thereby molding
resin to seal the electronic parts provided on the lead
frames, which are'engaged in the cavitiés.

According to this method, it is possible to improve
the degree of vacuum in the internal die space portion in
a short time, by discharging the air, moisture and gas
from the internal die space portion through evacuation and
instantaneous evacuation while cﬁtting off.the internal
die space portion which is defined upon closing of the die
from the exterior.
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nol ding cavities 10 are arranged on side positions of the respective pots
9. The novabl e chase block 8 is also provided with dedicated heating nmeans
11 such as heaters. The novable chase block 8 is further provided on its
l'ower position with a lower ejector plate 12 conprising ejector pins 12a
for ejecting and rel easing resin nol ded” nenbers which are nolded in the

cavities 10, and a pl unger

Further, it is possible to improve the degree of
vacuum in the internal die space portion by a synergistic
effect of evacuation and instantaneous evacuation.

Therefore, it is possible to prevent the air,
moisture and gas which are contained in the internal die
space portion from infiltrating into or being entrained in
the melted resin materials. Consequently, it is possible
to reliably prevent formation of voids and defects,
resulting from presence of the'air, moisture and gas, in
the interior and exterior of resin molded members.

The lead frames and the resin molded members so
strongly adhere to each other that no voids and clearances
are defined between the lead frames and the resin, and the
products are improved in moisture resistance to attain
high quality and high reliability.

Further, the air and/or moisture remaining in the
internal die space portion, the air and/or moisture
contained in the resin tablets and the gas generated upon
heating of the resin tablets, which are mainlcauses
forming voids in the interior and the exterior of the
resin molded members, can be efficiently and reliably
discharged to the exterior of the internal die space
portion in a short time, whereby it is not necessary to
carry out the conventional high-pressure compression

molding, which is employed as a countermeasure for
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hol der 13 (see Fig. 3) conprising plungers 13a (resin pressurizing neans)
for pressurizing resin tablets R which are supplied in the pots 9
respectively. Upper end portions of the ejector pins 13a are engaged in pin
hol es 14 communi cating with the cavitigeg 10. Further, upper portions of the
pl ungers 13a are

preventing occurrence of voids. Therefore, it is possible
to make effective use of the aforementioned multistage
injection as a countermeasure for protecting bonding wires
in resin molding.

In the inventive method of molding resin to seal
electronic parts, evacuation and instantaneous evacuation
steps can be continuously carried out in this order or
vice versa, while it is also possiblé to simultaneously
carry out these steps.

In a preferred embodiment of the inventive method of
molding resin to seal electronic parts, the resin tablets
are thermally expanded through a step of heating the reéin
tablets so that the interior and the exterior of the resin
tablets are communicative and ventilative, so that the
instantaneous evacuation step is thereafter carried out.

In oxrder to attaiﬁ the afore@entioned objects, the
inventive apparatus for molding resin to seal electronic
parts comprises a resin molding die consisting of an upper
mold section and a lower mold section which are arranged
oppositely to each other and having a plurality of pots, a
plurality of cavities and a plurality of resin passages
for making the same communicate with.each other, means for
supplying resin tablets to the respective pots, means for
supplying and setting electronic parts provided on lead

frames to and in prescribed positions of the cavities,
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21 - engaged in the respective ' '
_ _ _ pots 9 through insertion hol
whi ch are provided in the novable die base 4 and the ejector Sfagg ?gd 0

Proper seal nenbers (not shown [
are pref [
e or the Toner SISt or ) ? 16eiably i nserted between an engagi ng

means for closing the die while receiving the resin
tablets in the pots and seﬁting.the electronic parts in
the cavities and heating the resin tablets for melting the
same, and means for injecting melted resin materials into
the cavities through the resin passages for molding resin
to seal the electronic parts. The inventive apparatus for
molding resin to seal electronic parts further comprises
means for cutting off an internal space portion, which is
defined upon closing of the die, including at least the
respective pots, the respective resin passages and the
respective cavities from the exterior, evacuation means
for-forcibiy sucking/discharging air, moisture and gas
contained in the internal die space portion to the
exterior thereof for improving the degree of vacuum in the
internal die space portion, and instantaneous evacuation
means for forcibly suckihg/discharging the air, moisture
and gas contained in the internal die space to the
exterior thereof in a short time for quickly improving the
degree of vacuum in the internal die space portion.

In a preferred embodiment of the invenﬁive apparatus
for molding resin to seal electronic parts, the evacuation
means includes a vacuum source and the instantaneous
evacuation means includes a vacuum tank, while three end
portions of a vacuum path having three branch portions are

connected to the vacuum souxrce, the vacuum tank and the
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plate 12 which is provided in the novable die base 4 and the exterior of
this space as well as between the plungers 13a and the engagi ng space. On
the other hand, the fixed chase block 7 is provided with cavities 20 in
correspondence to the positions and the.nunber of the cavities 10 provided
I n Lhe roabIe chase block 8. The fixed chase block 7 i's further provi ded
with cu

internal die space portion to communicate with the same,
while switching valves are provided between the branch
portions and the vacuum tank as well as the internal space
portion.

Due to the aforementioned structure, it is possible
to bring the vacuum tank into a prescribed vacuum state by
driving the wvacuum source while closing the switching
valve provided between the branch portion and the internal-
die space portion and opening that provided between the
branch portion and the vacuum tank, and to instantaneously
suck air etc. containedlin the internal die space portion
into the vacuum tank by opening both switching valves when
it is necessary to carry out instantaneous evacuation.
Therefore, it is possible to carry out evacuation and
instantaneous evacuation through a single vacuum source.
Consequently, it is possible to implement the inventive
method of molding resin to seal electronic parts by an
apparatus having a relatively simple structure.

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

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a partially fragmented sectional view
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portions 25, oppositely to the pots 9 of the nmovable chase block 8. The
cul'l portions 25 and the cavities 20 comunicate with each other through
resin passages 26, whereby the pots 9 and the cavities 10 and 20

comuni cate with each other through theggshort resin passages 26 including
the cul portions 25 when the upper mold section 1 and the |ower nold
section 2 are closed. Further, the plungers

showing a principal part of a die, provided in an
apparatus for molding resin to seal electronic parts,
which is in an opened state;

| Fig. 2 is a partially fragmented sectional view of
the die, shown in Fig. 1, which is in an intermediately
closed state;

Fig. 3 is a partially fragmented sectional view of
the die, shown in Fig. 1, which is in a completely closed
state for molding resin to seal electronic parts;

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

Fig. 5 is a partially fragmented sectional view
showing a portion of a die around cavities, for
illustrating a state of injecting a melted resin material
into the cavities frbm a pot through a resin passage; and

Fig. 6 is a graph showing exemplary evacuation
efficiency levels in ordinary evacuation and instantaneous
evacuation carried out in an internal die space portion.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

| An embodiment of the present invention is now
described in detail with reference to Figs. 1 to 4.

Fig. 1 is a partially frégmented sectional view

showing a principal part of a die, provided in an

apparatus for molding resin to seal electronic parts
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13a which are engaged in the pots 9 are vertically driven by a proper
driving mechani sm (not shown) such as a hydraulic or pneumatic nmotor or an
el ectric notor. When the plungers 13a pressurize the resin tablets R -

22 - - 19 -

according to the present invention, which is in an opened
state.

Fig. 2 is a partially fragmented sectional view
corresponding to Fig. 1, showing the principal part of the
die which is in an intermediately closed'sﬁate in advance
of complete closing.

Fig. 3 is a partially fragmented sectional view
corresponding to Fig. 1, showing the principal part of the
die which is in a completely closed state.

Fig. 4 shows a die surface of an upper mold section
provided in the die shown in Fig. 1.

This resin sealing/ﬁolding apparatus is oppositely
provided with an upper mold section 1 (fixed type) which
is mounted on.an upper fixed plate and a lower mold
section 2 (movable type) which is mounted on a lower
movable plate.

Further, die bases 3 and 4 of the upper mold section
1 and the lower mold section 2 are provided with heating
means 5 and 6 such as heaters respectively.

A fixed chase block 7 is detachably mounted on the
flxed die base 3 by proper engaging means such as a
dovetail groove and a dovetail portion.

On the other hand, a movable chase block 8 is
detachably mounted on the movable die base 4 by engaging

means which are similar to those provided on the fixed
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which are received in the pots 9, resin materials heated and nelted in the
pots 9 are injected into the cavities 10 and 20 through the resin passages
26 including the cull portions 25. The upper cavities 20 are provided with
air vents 43 (see Fig. 4) for making the cavities 10 and 20 conmuni cate
with the exterior upon closing theredf29The fixed chase block 7 is further
provided with

side.

The chase blocks 7 and 8 which are engaged in the die
bases 3 and 4 are set in prescribed positions by proper
fixing blocks (not shown) for fixing the same on
horizontal end portions thereof.

. Proper seal members (not shown) are preferably
inserted between the chase blocks 7 and 8 and the fixing
blocks. |

The movable chase block 8 is provided with a
plurality of pots 9, while a required number of resin
molding cavities 10 are arranged on side positions of the
respective pots 9.

The movable chase block 8 is also provided with
dedicated heating means 11 such as heaters.

The movable chase block 8 is further provided on its
lower position with a lower ejector plate 12 comprising
ejector pins 12a for ejecting and releasing resin molded
members which are molded in the cavities 10, and a plunger
holder 13 (see Fig. 3) comprising plungers 13a (resin
pressurizing means) for pressurizing resin tablets R which
are supplied in the pots 9 respectively.

Upper end portions of the ejector pins 1l3a are
engaged in pin holes 14 communicating with the cavities
10.

Further, upper portions of the plungers 13a are
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dedi cated heating nmeans 21 such as heaters. The fixed chase block 7 is
further provided on its upper position with a support pin 22b for an upper
ejector plate 22 conprising ejector pins 22a for ejecting and rel easing
resin nol ded nenbers which are nol ded the cavities 20, and an el astic
menber 23 such as a spring for domnmargﬁy pressing the upper ejector plate
22 through the support pin 22b.

engaged in the respective pots 9 through insertion holes
15 and 16 which are provided in the movable die base 4 and
the ejector plate 12.

Proper seal members (not shown) are preferably
inserted between an engaging space for the lower ejector
plate 12 which is provided in the movable die base 4 and
the exterior of this space as well as between the plungers
13a and the engaging space.

On the other hand, the fixed chase block 7 is
provided with cavities 20 in correspondence to the
positions and the number of the cavities 10 provided in
the movable chase block 8.

‘ The fixed chase block 7 is further provided with cull
portions 25, oppositely to the pots 9 of the movable chase
block 8.

The cull portions 25 and the cavities 20 communicate
with each other through resin passages 26, whereby the
pots 9 and the cavities 10 and 20 communicate with each
other through the short resin passages 26 including the
cul portions 25 whén the upper mold section 1 and the
lower mold sectibn 2 are closed. Further, the plungers
13a which are engaged in the pots 9 are vertically driven
by a proper driving mechanism (not shown) such as a
hydraulic or pneumatic motor or an electric motor.

When the plungers 13a pressurize the resin tablets R
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Lower end portions of the ejector pins 22a are en | [

: _ ( ej ¢ gaged with pin holes 24

comuni cating with the cavities 20 and pin holes 24a connunigating with the

cull portions 25 respectively. The upper ejector plate 22 is downwardly

Ergsze?hbylelastlc:gy of the elastic er 23 when the upper nold section
n e lower no section 2 are openéd as shown in Fi

har dened resin nmenbers in the resin P 19 Losotha

which are received in the pots 9, resin materials heated
and melted in the pots 9 are injected into the cavities 10
and 20 through the resin passages 26 including the cull
portions 25.

The upper cavities 20 are provided with air vents 43
(see Fig. 4) for making the cavities 10 and 20 communicate
with the exterior upon closing thereof.

The fixed chase block 7 is further provided with
dedicated heating means 21 such as heaters.

The fixed chase block 7 is further provided on its
upper position with a support pin 22b for an upper ejector
plate 22 comprising ejector pins 22a for ejecting and
releasing resin molded members which are molded in the
cavities 20, and an elastic member 23 such as a spring for

| downwardly pressing the upper ejector plate 22 through the
support pin 22b.

Lower end portions of the éjector pins 22a are
engaged with pin holes 24 communicating with the cavities
20 and pin holes 24a communicating with the cull portions
25 :espectively.

The upper ejector plate 22 is downwardly pressed by
elasticity of the elastic member 23 when the upper mold
section 1 and the lower mold section 2 are opened as shown
in Fig. 1, so that hardened resin members in the resin

passages 26 which are provided between the cull portions
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passages 26 which are provided between the cull portions - 23 - 25 and
the cavities 20 and the resin nolded menbers hardened in the cavities 20
can-be downwardly ejected and rel eased.

- 23 -

25 and the cavities 20 énd the resin molded members
hardened in the cavities 20 can be downwardly ejected and
released.

When the upper mold section 1 and the lower mold
section 2 are opened, further, the lower ejector plate 12
is upwardly pressed by an ejector bar 12b, so that the
ejector pins 12a upwardly eject and release the resin
molded members from the cavities 10.

When the upper mold section 1 and the lower mold
section 2 are completely closed as shown in Fig. 3, the
ejector plates 22 and 12 are upwardly and downwardly
retracted respectively through upper and lower return pins
(not shown) which are oppositely provided on the ejector
plates 22 and 12.

An outside air blocking member 30 which is in the
form of a circular or rectangular cylinder is engaged with
the movable die base 4 for covering at least outer
peripheries of the pots 9 and the cavities 10 in a die
surface of the lower mold section 2. This outside air
blocking member 30 is slidable along the direction for
opening/closing the upper mold section 1 and the lower
mold section 2 through a required driving mechanism 31.

Fﬁrther, a proper seal member 32 is interposed

 between the engaging surfaces of the movable die base 4

and the outside air blocking member 30.
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When the upper nold section 1 and the | ower nold [

: : section 2 are opened,
fuLther, the |ower ejector plate 12 is upwardly pressed by an ejgctor bar
12b, so that the ejector pins 12a upwardly eject and release the resin
nol ded nenbers fromthe cavities 10. v%gn t he upper nold section 1 and the

|l ower nold section 2 are conpletely &l 88ed as shown i - :
In Fig.
plates 22 and 12 are upwardly and downwardly 'g. 3, the ejector

Another outside air blocking member 33 which is in

the form of a circular or rectangular cylinder is engaged
| with the fixed base 3 for covering outer peripheries of

the resin passages 25 and 26 and the cavities 20 in a die
surface of the upper mold section 1. This outside air
blocking member 33 is slidable along the direction for
opening/closing the upper mold section 1 and the lower
mold section 2 through a proper driving mechanism 34.

Further, a proper seal member 35 is intexrposed
between the engaging surfaces of the fixed die base 3 and
the outside air blocking member 33.

when the outside air blocking members 30 and 33 are
moved to close the upper mold section 1 and the lower mold
section 2 through the driving mechanisms 31 and 34
respectively, forward ends of these outside éir blocking
members 30 and 33 are engaged with each other (see Figs. 2

and 3).

Referring to Fig. 3, an upper end of the outside air
blocking member 30 which is engaged with the movable die
base 4 is upwardly moved to a portion close to the die
surface of the lowerlmold section 2, while the outside air
blocking member 33 which is éngaged with the fixed die
base 3 is engaged an outer peripheral surface of the
outside air blocking member 30 engaged with the movable

die base 4.

This is the replacement sheel
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retracted respectively through upper and lower return pins (not shown)
which are oppositely provided on the ejector plates 22 and 12. An outside
air bl ocking member 30 which is in the formof a circular or rectangul ar
cylinder is engaged with the novable die base 4 for covering at |east outer
peri pheries of the pots 9 and the cavi Pes 10 in a die surface of the |ower
nold section 2. This outside air

while the engaging surfaces of the outside air
blocking members 30 and 33 are vertically perpendicular in
the figures, other proper engaging surfaces may be
emplbyed in place of such a structure.

| Further, a proper seal member 36 is interposed
between the engaging surfaces of the outside air blocking
members 30 and 33.

Ih addition, proper seal members 37 are also
interpoéed between the die bases 3 and 4 and the chase
blocks 7 and 8, between the chase blocks 7 and 8 and the
ejector pins 22a and 12a, and between the movable chase
block 8 and the pots 9 and the plungers 1l3a.

When the upper mold section 1 and the lower mold
section 2 are closed, therefore, the forward ends of the
outside air blocking members 30 and 33 are so engaged as
to define an outside air blocking space portion 38 (see
Figs. 2 and 3), which is cut off from the outside air by
the outside air blocking members 30 and 33 and the seal
~members 32, 35, 36 and 37.

The seal members 32, 35, 36 and 37 may simply define
the space portion 38 which requires a proper vacuum state
between the upper mold section 1 and the lower mold
section 2.

The outside air blocking members 30 and 33 can be

retracted through the driving mechanisms 31 and 34 to
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bl ocki ng menber 30 is slidable along the direction for opening/closing the
upper nold section 1 and the [ower nold section 2 through a required
gr{V|ng ?ﬁchanlsn)31. Further, a proper seal nmenber 32 is interposed

et ween e engagi ng surfaces of the | bl e die base 4 and the [ I
bl ocki ng nmenber 30. i outstde ar

positions not inhibiting operations for detaching the
chase blocks 7 and 8 from the die bases 3 and 4 and
exchanging the same.

Thus, it is possible to open and close the upper mold
section 1 and the lower mold section 2 while locating the
outside air blocking members 30 and 33 in the positions
shown in Figs. 2 and 3, for example, whereby the outside
air blocking members 30 and 33 may not be retracted every
molding cycle time in ordinary resin molding.

The driving mechanisms 31 and 34 for the outside air
blocking members 30 and 33 may be prepared from mechanical
driving mechanisms such as proper rack and pinion
mechanisms, electric driving mechanisms such as electric
motors, or hydraulic or pneumatic fluid driving
mechanisms, while the aforementioned electric driving
mechanisms or pneumatic drivihg mechanisms are preferable
in consideration of the operation for molding resin to
seal electronic parts.

Concave portions 29 for setting-lead frames 27
provided with electronic parts 27a are provided in the die
surface of the movable chase block 8.

Referring to Fig. 1, numeral 28 denotes lead frame
supply/discharge mechanisms for supplying/setting the lead
frames 27 in the concave portions 29.

The space portion_38'which is defined upon engagement
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- 24 - Another outside air blocking nenber 33 which is in the formof a

. or rectangul ar cylinder is engaged with the fixed base 3 for

ggvsalggdputer Perlphsrlﬁs of the resin passages 25 and 26 and the cavities
ie surface of the upper nold_sggtion 1. This outside ai '

menber 33 is slidable along the directi%ﬁ for v blocking

circul ar

\\II\I\\ \lll\\ \\\I il

of the outside air blocking members 30 and 33 is connected
with an end of a vacuum path 39. such as a vacuum pipe to
communicate with the same, while the other end of the
vacuum path 39 is connected with a vacuum source 40
consisting of a vacuum pump or the like, and an
instantaneous evacuation mechanism 45 consisting of a
vacuum tank or the-like, to communicate with the same.

Namely, the space portion 38 is connected with the
vacuum source 40 through a switching valve 47 such as an
electromagnetic valve which is provided in the vacuum path
39, to communicate with the same.

Further, the space portion 38 is connected with the
instantaneous evacuation mechanism 45 through the
swifching valve 47 provided in the vacuum path 39 and
another switching valve 48 such as an electromagnetic
valve, to communicate with the same.

- The vacuum source 40 is éonnected between the
switching valves 47 and 48 in a communicative mannexr.
Therefore, when the vacuum source 40 is drivén while
opening the switching valve 47 by an opening signal D and
closing the other switching valve 48 by a closing signal
e, for example, it is possible to evacuate the space
portioﬁ 38 through the switching valve 47 and the vacuum
path 39.

When the vacuum source 40 is driven while closing the

. Sheet Has Been Replaced This i3 the replacement sheet
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openi ng/ cl osi ng the upper nold section 1 and the | ower nold [

through a proper driving mechani sm34. Further, a proper seafeﬁ;h82r235 S
i nterposed between the engagi ng surfaces of the fixed die base 3 and the
outside air blocking nenber 33. Wen the outside air blocking nmenbers 30
and 33 are noved to close the upper mpl2® section 1 and the |ower nold
section 2 through the driving nechanisns 31 and 34

switching valve 47 by a closing signal 4 and opening the
other switching signal 48 by an. opening signal E, on the
other hand, it is possible to bring the instantaneous
evacuation mechanism (vacuum tank) 45 into a prescribed
vacuum state by evacuation through the switching valve 48
and the vacuum path 39.

Description is now made on evacuation of the space
portion 38 which is defined when the upper mold section 1
and the lower mold section 2 are closed as shown in Fig. 2
or 3 and an internal die space portion defined by at least
the pots 9, the resin passages 25 and 26 and the cavities
10 and 20 is cut off from the exterior, and instantaneous
evacuation for quickly improving the degree of vacuum in
the space portion 38.

First, the vacuum source 40 is driven while closing
the switching valve 47 by the closing signal 4 and opening
the switching valve 48 by the opening signal E, thereby |
bringing the instantaneous evacuation mechanism 45 into a
prescribed vacuum state. At this time, the degree of
vacuum iﬁ the instantaneous evacuation mechanism (vacuum
tank) 45 can be arbitrarily set at a proper levél.

Then, the switching valve 47 is opened by the opening
signal D so that the space portion 38 communicates with
the instantaneous evacuation mechanism 45 through the

switching valves 47 and 48 and the vacuum path 39, whereby
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respectively, forward ends of these outside air blocking nenbers 30 and 33
are engaged with each other (see Figs. 2 and 3). Referring to Fig. 3, an
~upper end of the outside air blocking nenber 30 which is engaged with the
novabl e die base 4 is upwardly noved t% a portion close to the die surface
of the lower nold section 2, while tRe?dut’side air blocking member 33 which

Is engaged with the fixed die

air remaining in the space portion 38 is instantaneously
and forcibly sucked/discharged to the exterior in a short
time by the instantaneous evacuation mechanism 45 which is
maintained in the prescribed degree of vacuum. Thus, it
is possible to carry out instantaneous evacuation for
quickly increasing the degree of vacuum in the space
portion 38. At this—timé, a high degree of vacuum can be
attained in the space portion 38 in several seconds.

The space portion 38 communicates with the vacuum
source 40 through the switching valve 47 and the vacuum
path 39. Therefore,.it is possible to carry out
evacuation for forecibly sucking/discharging the air
remaining in the space portion 38 to the exterior in
continuation to the aforementioned instantaneous
evacuatién, driving the vacuum source 40 while closing the
switching valve 48 by the closing signal‘g;

Due to the evacuation through the vacuum souice 40,
it is possible to maintain or further increase the degree
of vacuum in the space portion 38 which is attained by the
instantaneous evacuation. Thus, it is possible to
instantaneously set the space portion 38 in a high vacuum
state in a short time, by carrying out the instantaneous
evacuation through the instantaneous evacuation mechanism
45 and the evacuation through the vacuum source 40.

The evacuation is carried out while closing the
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base 3 is engaged an outer peri i i

_ pheral surface of the outsid '
nmenber 30 engaged with the novabl e di e base 4. - 25 - vﬁslglghglgﬁklng
sqrfaces of the outside air 999119

- 30 -

switching valve 48, so that only the vacuum source 40 and
the space portion 38 communicate with each other for
efficiently carrying out the evacuation without reducing
the function of the vacuum source 40. |

In the instantaneous evacuation and the evacuation of

" the space portion 38, it is possible to forcibly
suck/discharge air and/or moisture remaining in the space
portion 38, air and/moisture flowing out from the resin
tablets R heated and expanded in the pots g into the space
portion 38, and gas generated by heating to the exterior
of the space portion 38.

Description is now made on operation for molding
resin to seal the electronic parts 27a which are mounted
on the lead frames 27 with resin through the apparatus
having the aforementioned structure.

First, the vacuum source 40 is driven while
previously closing the switching valve 47 by the closing
signal d and openlng the sw1tchlng valve 48 by the openlng
signal E, thereby bringing the instantaneous evacuation
.mechanism (vacuum tank) 45 into a prescribed vacuum state
through the switéhing valve 48 and the vacuum_path 39.

Then, the lower mold section 2 is downwardly moved to
open the upper mola section 1 and the lower mold section
2, as shown in Fig. 1. Then, the resih tablets R are

supplied into the pots 9 which are provided in the lower

————
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bl ocki ng nmenbers 30 and 33 are vertically perpendicular in the figures,

ot her proper engagi ng surfaces may be enployed in place of such a
structure. Further, a proper seal nenber 36 is interposed between the
engagi ng surfaces of the outside air blocking nmenbers 30 and 33. In

addi tion, proper seal menbers 37 are al¥b interposed between the di e bases
3 and 4 and the chase

mold section 2, while the lead frames 27 are supplied/set
in the concave portions 29 which are provided in the die
surface of the movable chase block 8 through the lead
frame supply/discharge mechanisms 28.

The resin tablets R which are supplied in the pots 9
are heated and expanded/softened by the heating means 35,
6, 11 and 21 provided in the upper mold section 1 and the
lower mold section 2, to be gradually melted.

Then, the lower mold section.2 is upwardly moved so
that the upper mold section 1 and the lower mold section 2
are closed while the outside air blocking members 30 and
33 are slid to be engaged with each other, thereby

. defining the outside air blocking space portion 38

covéring a space portion between the die surfaces of the
upper mold section 1 and the lower mold section 2 and at
least the outer peripheries of the pots 9, the resin
péssages 25 and 26 and the cavities 10 and 20, as shown in
Figs. 2 and 3.

The upper mold éection 1 and the lower mold section 2
are intermediately closed to define a'required space S
between the die surfaces thereof as shown in Fig. 2, and
then completely closed to join the die surfaces with_each
other as shown in Fig. 3. Such intermediate closing and
complete closing are carried out in continuation.

In the aforementioned closing, particularly in the
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bl ocks 7 and 8, between the chase blocks 7 and 8 and the ejector pins 22a
and 12a, and between the novabl e chase block 8 and the pots 9 and the

pl ungers 13a. \Wen the upper nold section 1 and the |lower nold section 2
are closed, therefore, the forward ends Qf_the outside air bl ocking nenbers
30 and 33 are so engaged as to define an outside air blocking space portion
38 (see Figs. 2 and 3), which is cut off fromthe outside air by

intermediate closing of the upper mold section 1 and the
lower mold section 2, an instantaneous evacuation step is
carried out by the instantaneous evacuation mechanism 45.

Namely, the switching valve 47 is opened by the
opening signal D so that the space portion 38 communicates
with the instantaneous evacuation mechanism 45 through the
switching valves 47 and 48 and the vacuum path 39, thereby
instantaneously and forcibly sucking/discharging the air
remaining in the space portion 38 and the like to the
exterior in a short time.

At this time, therefore, the degree of wvacuum in the
space portion 38 is quickly improved to attain a high
degree of vacuum in several seconds.

Then, the switching valve 48 is closed by the closing
signal e and the vacuum source 40 is driven to carry out
an evacuation step of forcibly sucking/discharging the ;ir
remaining in the space portion 38 and the like to the
exterior in continuation to,-the instantaneous evacuation
step by the instantaneous evacuation mechanism 45.

At this time, therefore, it is possible to maintain
the degree of vacuum in the space portion 38 which is
attained by the instantaneous evacuation, or further
improve the degree of wacuum.

The resin tablets R which are supplied in the pots 9

are heated and expanded/softened by the heating means 5,
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the outside air blocking menbers 30 and 33 and the seal nenbers 32, 35, 36
and 37. The seal nenbers 32, 35, 36 and 37 nmay sinply define the space
portion 38 which requires a proper vacuum state between the upper nold
section 1 and the | ower nold section 2.33The outside air bl ocking nmenbers 30
and 33 can be retracted through the driving nmechanisns 31 and 34 to

6, 11 and 21 provided in the upper mold section 1 and the
lower mold section 2, while the. interior and the exterior
of the resin tablets R are brought into ventilative states
so that air and/or moisture contained therein flow out
into the pots 9. Namely, the resin tablets R supplied
into the pots 9 which are in heated states are éfficiently
and quicklj expanded by thermal expansion through heating
by radiation heat and conduction heat received from the
pots 9, expansion through the evacuation in the pots 9 and
synergistic action/effect of these actions. Even if the
resin tablets R which are supplied in the pots 9 contain a
number of fine independent bubbles, therefore, such
independent bubbles are reliably broken by the
aforementioned expansion of the resin tablets 9.
Therefore, the interior and the exterior of the resin
tablets R communicate with each other to be in ventilative
states, whereby air and moisture contained in the number
of independent bubbles reliably flow out into the pots 9
(space portion 38).

Further, the resin tablets R sﬁpplied in the pots 9
generate gas upon heating. Therefore, it is possible to
instantaneously set the space portioh 38 in a high wvacuum
state in a short time by carrying out the instantaneous
evacuation through the instantaneous evacuation mechanism
45 and the evacuation through the vacuum source 40.
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-26- positions not inhibiting operations for detaching the chase blocks 7
and 8 fromthe die bases 3 and 4 and exchanging the same. Thus, it is
possi ble to open and cl ose the upper nold

- 34 -

Consequently, all of the air and/or moisture remaining in
the space portion 38, the air and/or moisture flowing out
from the resin tablets R into the space portion 38 (pots
9) and the gas generated by heating of the resin tablets R
can be forcibly sucked/discharged to the exterior of the
space portion 38.

‘The resin tablets R which are supplied in the pots 9
contain moist air in states of a number of independent
bubbles, which cannot communicate with each other and with
the surfaces of the resin tablets R. When the resin
tablets R are heated to a resin mblding temﬁerature in the
pots 9, therefore, the resin tablets R are |
expanded/softened to be finally melted as follows:

In the resin tablets R which are received in the pots
9, bottom surfaces are placed on upper end surfaces of the
plungers 13a and clearances are defined between the side
surfaces and inner wall surfaces of the pots 9, while open
space portions are defined between the upper surfaces and
the cull portions 25.

In this state, therefore, conduction.heat and
radiation heat are applied to the bottom surface portions
and the side surface portions of the resin tablets R
respectively. Therefore, heating values on the bottom
portions of the resin tablets R which are in contact with

the upper end surfaces of the plungers 13a are first

Sheet Has Been RTlaced This is the replacement sheet

lIIIlIIHIIIIH\lIIII e e




section 1 and the |lower nold section 2 while locating the outside air

bl ocki ng nmenbers 30 and 33 in the positions shown in Figs. 2 and 3, for
exanpl e, whereby the outside air blocking nmenbers 30 and 33 nmay not be
retracted every nolding cycle tinme in ordinary resin nolding. The driving
mechani sms 31 and 34 for the outside ai35btocking menbers 30 and 33 nay be
prepared from nmechani cal  driving mechani snms. such as proper rack and pi.nion

increased, so that the bottom portions are softened
successively from central portions. Consequently, upper
central portions of the resin tablets R are upwardly
pressed from the interior to be expanded toward upper
portions in the pots 9 (i.e., toward the cull portions 25’
in advance of other portions.

At this time, the interior and the exterior of the
resin tablets R communicate with each other to enter
ventilative sﬁates, whereby the air and/or moisture which
is trapped in the independent bubbles easily flow out into
the space portion 38 (pots 9).

Since the space portion 38 is set under a high wvacuum
state at this time, the air and/or moisture contained in
the resin tablets R is forcibly sucked to flow into the
space portion 38 (pots 9), and is efficiently and reliably
‘discharged to the exterior by evacuation.

Then, the upper mold section 1 and the lower mold
section 2 are completely closed, to thereafter carry out a
resin molding step of sealing the electronic parts 27a
which are provided on the lead frames 27 in resin molded
members.

When the upper mold section 1 and the lower mold
section 2 are completely closed, the resin tablets R
received in the pots 9 are pressurized by the plungers 13a

so that melted resin materials which are heated and melted
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mechani sns, electric driving nechanisns such as electric notors, or
hydraul ic or pneumatic fluid driving nmechani sns, while the aforenentioned
el ectric driving nmechani sns or pneumatic driving nechani sns are preferable
in consideration of the operation for.mgding resin to seal electronic
parts. Concave portions 29 for setting lead franes 27 provided with

el ectronic parts 27a are provided in the die

in the pots 9 are injected/charged into required numbers
of tﬁe cavities 10 and 20 which are arranged on side
positioné of the pots 9. Thus, the electronic parts 27a
provided on the lead frames 27 which are engaged/set in
the respective cavities 10 and 20 can be sealed in the
resin molded members.

As hereinabove described, the evacuation step of
forcibly sucking/discharging the air remaining in the
space portion 38 etc. to the exterior is continuously
carried out also when the upper mold section 1 and the
lower mold section 2 are intermediately and completely
closed. ‘

The residual air and/or moisture can be relatively
easily discharged from the space portion 38 to the
exterior due to the required space S defined in the space

- portion 38 particularly between the die surfaces of the
upper-moid section 1 and the lower mold section 2 when the
same are intermediately closed, while it is relatively
difficult to discharge the residual air and/or moisture
from the space portion 38 when the upper moid section 1
and the lower mold section 2 are completely closed since
no space S is defined between the die surfaces at this
time. .

Also when the upper mold section 1 and the lower mold

- section 2 are completely closed, however, the vacuum
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surface of the novable chase block 8. Referring to Fig. 1, nuneral 28
denotes | ead franme suppl y/di scharge nechani sns for supplying/setting the
| ead frames 27 in the concave portions 29. The space portion 38 which is
defi ned upon engagenent - 37 -

source 40 or the instantaneous evacuation mechanism 45
communicates with the pots 9, the resin passages 25 and 26
and the cavities 10 and 20 through the air vents 43 and
the vacuum path 39, whereby the function for discharging
the residual air etc. from the space portion 38 to thé
exterior is not deterioratéd. Thus, it is possible to
dischargé the residual air etc. from the space portion 38
whether the upper mold section 1 and the lower mold
section 2 are intermediately or completely closed.

Then, the upper mold section .1 and the lower mold
section 2 may be again opened after a required curing
time, so that the resin molded members and hardened resin
are released from the cavities 10 and 20 and the resin
passages 25 and 26 respectively by the ejector plates 22
and 12 and the ejector pins 22a and 1l2a.

According to a graph of evacuation efficiency in the
internal die space portion shown in Fig. 6, it is possible
to attain a high vacuum state in several seconds (about 2
to 3 seconds) when only instantaneous evacuation is
carried out (see the solid line 1). Further, it is
understood that about six to seven seconds are required
for attaining a high vacuum state'only by ordinary -
evacuation (see the broken line 2). Therefore, it is
possible to set a long evacuation time in the internal die

space portion by carrying out instantaneous evacuation for
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-27- of the outside air blocking nmenbers 30 and 33 is connected with an end
of a vacuum path 39 such as a vacuum pi pe to conmuni cate with the sane,
while the other end of the vacuumpath 39 is connected with a vacuum source
40 consisting of a vacuum punp or the_lige, and an i nstantaneous evacuation
mechani sm 45 consi sting of a vacuumtank or the like, to comunicate with

t he sane.

brinéing the internal die space portion into a high vacuum
state in a short time. Thus, it is possible to
efficiently and reliably discharge air remaining in the
internal die spacé portion, air flowing out from the
aforementioned resin tablets and gas generated upon
heating and melting of the resin tablets to the exterior
before the resin tablets are completely heated and melted
in the pots.

The present invention is not restricted to the
aforementioned embodiment, but modifications can be
arbitrarily and prdperly selected and empioyed at need
within the scope of the present invention.

For example, the lower mold_section 2 may not be
completely stopped in intermediate closing, but the
closing speed (speed for upwardly moving the lower mold
section 2) may be reduced between the intermediate closing
state shown in Fig. 2 and the complete closing state shown
in Fig. 3, to continuously carry out the intermediate
closing and the complete closing.

The evacuation step and the instantaneous evacuation
step for the outside air blocking space portion 38 may be
arbitrarily and properly modified/selected on the basis of
resin molding conditions and tﬁe like.

For exaﬁple, the instantaneous evacuation step for

the space portion 38 may be continuously carried out
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'hbnely t he space portion 38 is connected with the v

ly, 1 acuum source 40 through
a switching valve 47 such as an el ectromagnetic valve which is provided ig
the vacuum path 39, to comunicate with the same. Further, the space
portion 38 is connected with the instantaneous evacuati on nechani sm 45

t hrough the switching valve 47 provide A1 the vac
- i uum path 39 and an
swi tching val ve 48 such as an el ectromagnetic P ot her

following the evacuation step therefor, and vice versa.

. Further, the instantaneous. evacuation step for the
space portion 38 may be carried out simultaneously with
the evacuation step.

Further, air holes communicating with the engaging
space portions for the ejector plates 12 and 22 may be
provided to communicate with the outside air blocking
space portion 38 or with another vacuum bath, to discharge
residual air etc. from the engaging space portions to the
exterior.

'Further, air holes communicating with the outside air
blocking space portion 38 may be provided in sliding
portions of the pots 9 and the plungers 13a or such air
holes may communicate with another vacuum path, to
discharge the residual air etc. from the pots 9 to the
exterior. .

Further, a plurality of vacuum sources 40 such as
vacuum pumps may be combined with a plurality of
instantaneous evacuation mechanisms 45 such as vacuum
tanks, while such members may be combined independently of
each other.

While the chase blocks 7 and 8 are frequently
detached in the aforementioned embodiment, the pfesent
invention is also applicable to an apparatus for molding

resin to seal electronic parts having an ordinary die
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val ve, to comunicate with the same. The vacuum source 40 is connected
between the switching valves 47 and 48 in a conmuni cative nmanner.

Therefore, when the vacuum source 40 is driven while opening the sw tching
val ve 47 by an opening signal D and closing the other switching val ve 48 by
a closing signal e, for exanple, it is $®ssible to evacuate the space
portion 38 through the switching .valve 47 and the vacuum

structure.

Although the present invention has been described and
illustrated in detail, it is clearly undeistood 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 béing limited only by the terms of

the appended claims.
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path 39. Wen the vacuum source 40 is driven while closing the - 28-
switching valve 47 by a closing signal d and opening thé'dfﬁéf”smﬁtChThg

signal 48 by an opening signal E, on the This Sheet Has Been Repla

S Ll i

WHAT IS CLAIMED 1IS:

1. A method of molding resin to seal electronic
parts, comprising:

a resin tablet supplying step of supplying resin
tablets (R) into respective ones of a plurality of pots
(9) being arranged in a die (1, 2) for resin molding
consisting of an upper mold section (1) and a lower mold
section (2);

a lead frame supplying step of supplying and setting
electronic parts (27a) being mounted on lead frames.(27)
in prescribed positions of cavities (10, 20) being
arranged in said die (1, 2);

a résin tablet heating step 6f heating said resin
tablets (R) being supplied in respective said pots (9) of
said die (1, 2);

a die closing step of closing said upper mold section
(1) and said lower mold-section (2) for engaging said
electronic parts (27a) being provided on said lead frames
(27) in prescribed positions of said cavities (10, 20);

an outside air blocking step of cutting off an
internal die space portion (25, 26), being defined in said
die closing step for said die (1, 2) by at least said pots
(9), said cavities (10, 20) and resin passages (25, 26).

making said pots (9) communicate with said cavities (10,
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other hand, it is possible to bring the instantaneous:evacuation Techani'sm

(vacuum tank) 45 into a prescribed vacuum state by ?Vaﬁ#ﬁﬁkgﬂmé Dedghe
switching val ve 48 and the vacuum path 39. Description

evacuation of the space portion 38 which is defined wheiﬂni
section 1 and the lower nold section 2 4% e closed as. sh

and an internal die space portion defined by at |east

20), from the exterior;

an evacuation step of forcibly sucking/discharging
air and/or moisture remaining in said internal die space
portion (25, 26), air and/or moisture flowing out from
said resin tablets (R) being heated and expanded in said
resin tablet heating step into said internal die space
portion (25, 26), and gas being generated by said heating
to the exterior of said internal die space portion (25,
26) in said outside air blocking step;

an instantaneous evacuation step of forcibly
sucking/discharging said air and/or moisture remaining in
said internal die space portion (25, 26), said air and/or
moisture flowing out from said resin tablets (R) being
heated and expanded in said resin tablet heating steplinto
said internal die space portion (25, 26), and said gas
being generated by said heating to the exterior of said
internal die space portion (25, 26) in a short time in
said outside air blocking step, thereby quickly increasing
the degree of &acuum in said internal die space portion
(25, 26); and

a resin molding step of pressurizing said resin
tablets (R) being supplied in said pots (9) of said die
(1, 2) for injecting meited resin materials being heated
and melted in said pots (9) into said cavities (10, 20)

being arranged on side positions of said pots (9) through

A ' 113 i the rapiavement shest

L



the pots 9, the resin passages 25 and 26 and the cavities 10 and. .20 is.cut
off fromthe exterior, and instantaneous evacuation for qU|ckI |nprOV|ng

t he degree of vacuumin the space portion 38. First, "

is driven while closing the switching vajye 47 by the cI and

openi ng the switching valve 48 by the opening signal E,
t he i nst ant aneous evacuati on nechanism 45 into a

said resin passages (25, 26), thereby sealing said
electronic parts (27a), being provided on said lead frames

(27) engaged in said cavities (10, 20), with resin.

2. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein
said instantaneous evacuation step is carried out

after said evacuation step.

3. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein
said evacuation step is carried out after said

instantaneous evacuation step.

) 4. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein
said instantaneous evacuation step is carried out

simultaneously with said evacuation step.

5. A method of molding resin to seal electronic
pérts in accordance with claim 1, wherein

said instantaneous evacuation step is carried out
after said resin tablets (R) being supplied in said pots
(9) are heated and expanded in said resin tablet heating

step so that the interior and the exterior of said resin

S — | This is the replacement sheet
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prescribed vacuumstate. At this tinme, the degree of vacuumin the
i nst ant aneous evacuation nechani sm (vacuum tank) 45 can.be arbitrarily set
at a proper level. Then, the switching valve 47 is opened by the openi ng~
signal D so that the space portion 38 comuni cates w t hThijihest Has Beert Rapincads
evacuati on nechani sm 45 through the sw tdhi-ng val ves 47 ;ﬁm\m,ﬁr"mm,
vacuum pat h 39, whereby :

tablets (R) are brought into ventilative states.

6. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein

said instantaneous evacuation step includes a step of
releasing a vacuum tank (45), being previously brought
into a prescribed vacuum state in interception of
communication with said internal die space portion (25,
26), from said interception of communication with said

internal die space portion (25, 26).

7. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein

said die closing step includes:

an intermediate closing step of defining a prescribed
clearance between die surfaces of said upper mold section
(1) and said lower mold section (2), and

a complete closing step of joining said die surfaces
of said upper mold section (1) and said lower mold section
(2) to each other,

both of said evacuation step and said instantaneous
evacuation step being carried out in both of said

intermediate closing step and said complete closing step.

8. An apparatus for molding resin to seal electronic

Thiz is the replacement sheet
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29 - air remaining in the space portion 38 is instantaneously and
forC|ny sucked/ di scharged to the exterior in a short time by the
i nst ant aneous evacuati on mechani sm 45 which is maintainéd’in the prescrlbed
degree of vacuum Thus, it is possible to carry out instgy ,ﬂwﬁh&eenReﬂlaced

e AT

parts, comprising:

a die (1, 2) for resin molding including an upper
mold section (1) and a lower mold section (2) being
arranged oppositely to each other and having a plurality
of pots (9), a plurality of cavities (10, 20) and a
plurality of resin passages (25, 26) for making said pots
(9) and said cavities (10, 20) communicate with each
other; |

means for supplying resin tablets (R) into respective
ones of said plurality of pots (9);

means for supplying and setting electronic parts
(27a) being mounted on lead frames (27) in prescribed
positions of said cavities (10, 20) of said die (1, 2);

| means for closing said die (1, 2) while receiving

said resin tablets (R) in said pots (9) and setting said
electronic parts (27a) in said cavities (10, 20) and
heating said resin tablets (R) for melting the same; and

means for injecting melted resin materials into said
cavities (10, 20) through said resin passages (25, 26),
thereby sealing said electronic parts (27a) with resin,

said apparatus for molding resin to seal electronic
parts further comprising: |

means for cutting off an internal die space portion
(25, 26) being defined upon closing of said die (1, 2) by

at least said pots (9), said resin passages (25, 26) and

Tmsisiharepmoemenﬁsheﬂi
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[ [ [ [ [ 38. At this
ui ckly increasing the degree of vacuumin the space portion _ _
?ine, g hi gh degree of vacuum can be attained in the space portlon 38 in--
several seconds. The space portion 38 conmmuni cates w t hplidg, rce

40 through the switching valve 47 and I hg vacuum path 39
possible to carry out evacuation for forcibly sucklng/dl

remai ning in the space portion 38 to the exterior

said cavities (10, 20);

evacuation means for forcibly sucking and discharging
air, moisture and gas being contained in said internal die
space portion (25, 26) to the exterior thereby improving
the degree of vacuum in said internal die space portion
(25, 26); and

instantaneous evacuation means for forcibly sucking
and discharging said air, said moisture and said gas being
contained in said internal die space portion (25, 26) to
the exterior in a short time thereby quickly improving the
degree of vacuum in said internal die space portion (25,

26).

9. An apparatus for molding resin to seal electronic
parts in accordance with claim 8, wherein

said evacuation means includes a vacuum source (40),

said instantaneous evacﬁation means (45) includes a
vacuum tank, and

three end portions of a vacuum path having three
branch portions are connected with said vacuum source
(40), said vacuum tank and said internal die space portion
(25, 26) respectively to communicafe with the same,

switching valves (47, 48) being provided between said
branch portions and said vacuum tank as well as said

internal die space portion (25, 26) respectively.

e This is the replacement sheet

IIIIIII! IIIIII Illll IlIII H lIIl Dae: - g s 9



continuation to the aforenentioned instantaneous evacuation, driving the
vacuum source 40 while closing the switching val ve 48-by the -cl osi ng -si-gnal
e. Due to the evacuation through the vacuum source 40, fﬁséﬁhﬁﬁ%

i ble t
mai ntain or further increase the degreplp; vacuumin the wer Replac 8
which is attained by the instantaneous evacuation. Thus, m,mﬂ"mﬂﬂ ' ,e to

i nst ant aneously set the space portion 38 in a high vacuu

10. An apparatus for molding resin to seal
electronic parts in accordance with claim 8, further
comprising means for controlling opening/closing of said

switching valves (47, 48) in linkage.

11. An apparatus for molding resin to seal
electronic parts in accordance with claim 8, wherein

said ﬁeans for sealing/mblding said electronic parts
with resin includes multistage injection means capable of
changing the speed for injecting said melted resin

materials into said cavities (10, 20).

12. An apparatus for molding resin to seal
electronic parts in accordance with claim 8, wherein

said means (30, 33) for cutting off said internal die
space portion (25, 26) from the exterior includes a pair
of outside air blocking members (30, 33) covering outer
peripheries of said upper mold_section (1) and said lower
mold section (2) in positions provided with said internal
die space portion (25, 26) and being engaged to be
slidable along said outer peripheriés to be engageable
with each other upon closing of said upper mold section

(1) and said lower mold section (2).

This is the raplacement sheet
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state in a short tinme, by carrying out the instantaneous evacuati-on-through
the instantaneous evacuation nmechani sm 45 and the evacuatiomstsﬂgepﬂgthegmﬂlm

vacuum source 40. The evacuation is carried out while closi nr"ll]ﬂ"l" ,IIII ||

- 48 -

13. An apparatus for molding resin to seal
electronic parts in accordance with claim 8, further
comprising a pair of chase blocks (7, 8), obtained by

- bringing principal parts for carrying out resin molding
into blocks, being detachably engaged with said upper mold

section (1) and said lower mold section (2) respectively.

e - Tris is the rapiaoement sheet
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- 30 - switching valve 48, so that only the vacuum source 40 and the space
portion 38 conmunicate with each other for efficiently carrying out the
evacuati on w thout reducing the function of the vacuum source 40. In the

I nst ant aneous evacuati on and the evacuation of the space portion 38, it is
possible to forC|ny suck/ di scharge ai-r 4®nd/ or noi sture remaining in the
space

METHOD OF AND APPARATUS FOR MOLDING RESIN TO SEAL ELECTRONIC PARTS

ABSTRACT OF THE DISCLOSURE

In a method of molding resin to seal electronic
parts, an internal die space portion (38) which is defined
at least by pots (9), cull portions (25), resin passages
(26) and cavities (10, 20) when an upper mold section (1)
and a lower mold section (2) are closed is cut off from
the exterior to carry out evacuation by a vacuum source
(40) and instantaneous evacuation by anlinstantaneous
evacuation mechanism (45). According to this method, it
is possible to quickly improve the degree of vacuum in the
internal die space portion (38) by efficiently and
reliably discharging air, moisture and gas from the
internal die space portion (38) to the exterior due to
lsynergistic action of the evacuation and the instantaneous
evacuation. Consequently, resin molded members are

prevented from formation of voids.

Figure 3
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portion 38, air and/ noisture flowing out fromthe resin tablets R heated
and expanded in the pots 9 into the space portion 38, and gas generated by
heating to the exterior of the space portion 38. Description is now nade on
operation for nolding resin to seal the electronic parts 27a which are
mounted on the lead franes 27 with resLnlthrough t he apparatus having the
af orenmentioned structure.

FIG.
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First, the vacuum source 40 is driven while previously closing the
switching valve 47 by the closing signal d and opening the swtching val ve
48 by the opening signal E, thereby bringing the instantaneous evacuation
mechani sm (vacuum tank) 45.into a prescrgbed vacuum st ate through the

swi tching val ve 48 and the vacuum path 39. Then, the |ower nold section 2
I's downwardly noved to open the upper nold section 1 and the |ower nold

section
FIG.2
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2, as shown in Fig. 1. Then, the resin tablets R are supplied into the pots
9 which are provided in the | ower - 31 - nold section 2, while the |ead
frames 27 are supplied/set in the concave portions 29 which are provided in
the die

- 3 -
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surface of the novabl e chase block 8 through the |ead frame
suppl y/ di scharge nechani sns 28. The resin tablets R which are supplied in
the pots 9 are heated and expanded/ softened by the heating neans 5, 6, 11
and 21 provided in the upper nold section 1 and the |lower nold section 2,
to be gradually nelted. Then, the |l ower nold section 2 is upwardly noved so
that the upper nold section | and the loyer nmold section 2

FIG.4
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are closed while the outside air blocking menbers 30 and 33 are slid to be
engaged with each other, thereby defining the outside air blocking space
portion 38 covering a space portion between the die surfaces of the upper
nmol d section 1 and the lower nold section 2 and at | east the outer
peri pheries of the pots 9, the resin passages 25 and 26 and the cavities 10
and 20, as shown in Figs. 2 and 3.

- 5 -
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The upper

nol d. section 1 and the | ower nold section 2 are internediately

closed to define a required space S between the die surfaces thereof as

shown in Fig. 2,

and then conpletely closed to join the die surfaces with

each other as shown in Fig. 3. Such internediate closing and conpl ete

closing are carried out in continuation.

particularly in the

FI1G.6
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- 32 -:internedi ate cl osing of t he upper nold sectmypnh ﬁﬁ@r Hﬁgu
section 2, an i‘nstantaneous evacuation step is D& L X to, pag %0
i ISt ant aneous evacuati on mechani sm 45. Namel y, SET p()
opened by the opening signal. D so that the spacey? Eilg@ @%’ nLFg;md 7
-1- O Abstract | . mmmd ..... to paged ..
DATE OF RECEIPT .... 2.0 JUN 1997‘

TITLE OF THE INVENTION

Method of and Apparatus for Molding Resin to Seal
Electronic ?arts
BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to improvements in a
method of and an apparatus for molding resin to seal
electronic parts, such as ICs, LSIs, diodes or capacitors
which are mounted on lead frames, for -example, with
thermosetting.resin-materials, and more particularly, it
relates to improvements for prevénting electronic parts
molded and sealed with resin (mold packages) from
formation of voids in the interior and the exterior
thereof, as well as for preventing bonding wires from a
wire sweep phenomenon caused by the resin and attaining
improvemen; in adhesiverness (adhesion) between the lead
frames and the resin.
Description of the Backg:@und Art

In general, an electronic part is molded and sealed

."with resin by a transfer mold method, which is generally

- carried out through a resin sealing/molding apparatus, for

example, in the following manner:
A fixed upper mold section and a movable lower mold
section providéd in the resin sealing/molding apparatus

are previously heated to a resin molding temperature by

This is the replacement sheet
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wi t h +'he instantaneous evacuati on mechani sm 45 t hrough the switching val ves
47 and 48 and the vacuum path 39, thereby instantaneously and forcibly .
sucki ng/ di scharging the air remaining in the space portion 38 and the |ike
to the exterior in a short time. At this tine, therefore, the degree of
vacuumin the space portion 38 is quigckpy~inproved to attain a high degree
of vacuumin several seconds.

heating means, and opened (there is also known an
apparatus having an inverse structure, which is provided
with a movable upper mold section and a fixed lower mold
section).

Then, a lead frame which is provided with an
electronic part is set oﬁ a prescribed position of a die
surface of the lower mold section, while a resin table£ is
supplied in a pot of the lower mold section.

Then, the lower mold section is upwardly moved so
that the upper mold section and the lower mold sectibn are
closed. Thus, the electronic part and the lead‘frame
provided with the same are set between upper and lower
cavities which are oppositely provided in the die surfaces
of the lower mold section and the upper mold section,

while the resin tablet stored in the pot is heated to be

gradually melted.

Then, the resin tablet stored in the pot is
pressurized by a plunger so that the resin material as
melted is injected into/charged in the cavities, whereby
the electronic part and the lead frame set in the cavities
are sealed in a resin molded member which is molded in
response to the shapes of the cavities.

After a lapse of a time which is required for
hardening the melted resin material, the upper mold

section and the lower mold section may be so opened as to

This i3 the replacement sheet
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Then, . the switching valve 48 is closed by the closing signal e and the
vacuum source 40 is driven to carry out an evacuation step of forcibly
sucki ng/ di scharging the air remaining in the space portion 38 and the like

to the exterior

in continuation to the instantaneous evacuation step by the

i nstant aneous evacuati on nechanism45_ At _this tine, therefore, it is
possible to maintain the degree of vacuumin the space portion 38 which is

release the resin molded member and the lead frame from
the cavities while releasing the hardened resin from a
resin passage portion through a mold releasing mechanism.

When the upper mold section and the lower mold
section are closed, air containing moisture such as thatl
in the atmosphere, for example, remains in a space portion
which is defined by the pot, the resin passage portion and
the cavities. Such residual air may enter the melted
resin material to cause a problem in resin molding such as
formation of voids in the interior and the exterior of the
resin molded member.

In order to cope with this problem, the cavities are
made to communicate with the exterior through proper air
vents and the melted resin material which is stored in the
pot is transferred through the resin passage portion and
injected into/charged id the cavities, so that the
aforementioned residual air and the like are naturally
discharged to the exterior through the air vents.

While the air remaining in the pot, the resin passage
portion and the cavities can be naturally discharged
through the air vents as hereinabove described, it is
impossible to effectively inhibit the resin molded member
from formation of internal voids and defects on its outer
surface in practice. Thus, it is impossible to reliably

solve a problem of deterioration in moisture resistance

This is the replacement sheet
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attaised by the instantaneous evacuation, or further inprove the degree of
vacuum The resin tablets R which are supplied in the pots 9 are heated and
expanded/ soft ened by the heating nmeans 5, - 338 -

-4 -

and, appearance of the product.

When internal voids are formed in the resin molded
member, adhesion between the lead frame and the resin is
deteriorated and moisture easily infiltrates into the
product through a clearance defined between the resin and
the lead frame to deteriorate moisture resistance of the
product, for example. Further, the resin molded member is
easily crackeéd or chipped by force which is applied to a
base portion of an outer lead portion projecting from the
resin molded member to bend the same. Thus, it is
impossible to attain high quality and high reliability
which are strongly required for this product.

The internal voids which are fqrmed in the resin
molded member mainly result from air and/or moisture
contained in the resin tablet.

The resin tablet, which is formed by merely
compacting resin powder into a prescribed shape, generally
contains a large quantity of air cbntaining'moisture in
the atmosphere. Further, the large gquantity of air
contained in the resin tablet is present in the form of a
number of independent bubbles, being isolated from each
other, which cannot communicate with each other and with
the surface of the resin tablet for ventilation.

When the resin tablet is heated to a resin molding

temperature of at least 175°C, for example, the 2ir and/or

This i3 the replacement sheet
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6, 11-and 21 provided in the upper nold section 1 and the |ower nold
section 2, while the interior and the exterior of the resin tablets R are
brdught into ventilative states so that air and/or noisture contained
therein flow out into the pots 9. Nanely, the resin tablets R supplied into
the pots 9 which are in heated states_age-efficiently.and quickly expanded
by thermal expansion.through heating by radiati on heat and conducti on heat
received fromthe

moisture contained in the resin tablet forms water vapor,

which enters the melted resin material with the air

remaining in the aforementioned internal die space

portion. Thus, the resin material is injected

into/charged in the cavities in this state, and hence

voids are formed in the interior and the exterior of the

resin molded member due to the air and/or moisture

contained in the resin tablet.

Further, gas such as combustion gas which is

generated upon heating of the resin tablet also serves as

a cause for forming voids in the interior and the exterior

of the resin molded member.

In order to prevent formation of the voids in the

interior and the exterior of the resin molded member, the

following countermeasure may be employed:

.0

For example, the air remaining in the aforementioned
internal die space portion between the-upper mold section
and the lower mold section may be discharged to the
exterior through a vacuum pump, thereby preventing the
residual air from entering the melted resin material.

When ordinary air discharge means such as the vacuum
pump is employed, however, the overall resin
sealing/molding time is disadvantageously lengthened since
a2 long time is generally required for increasing the |

degree of vacuum in the internal die space portion to a
Thig iz the replacement sheet
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pots 9, expansion through the evacuation in the pots 9 and synergistic
action/effect of these actions. Even if the resin tablets R which are
supplied in the pots 9 contain a nunber of fine independent bubbl es,

t herefore, such independent bubbles are reliably broken by the

af orenmenti oned expansion of the resin_tablets 9. Therefore, the interior
and the exterior of the resin tablets R communicate with each other to be
in ventilative

prescribed level.

In general, an electronic part is molded and sealed
with thermosetting resin such as epoxy resin, for example,
and hence the resin tablet which is supplied in the
aforementioned internal die space portion (pot) is
hardened with time after the same is heated and melted.

When the internal die space portion is evacuated
through ordinary air discharge means for a long time,
therefore, hardening of the melted resin material is
facilitated to deteriorate its fiowability. Thus, the
evacuating operation is preferabiy carried out in a short
time in consideration of this point.

As hereinabove described, gas such as combustion gas
which is generated upon heating of the resin tablet also
serves as a cause for forming voids and defects in the
interior and the exteribr of the resin moldea member.
Such gas is generated by a coupling agent, a mold release
agent, a flexible agent etc. contained in the resin
tablet, which are heated and vaporized when the resin
tablet is heated to a resin molding temperature of 175°C,
for example, and melted.

In another conventional countermeasure for preventing
the resin molded member from formation of voids, the
melted resin material which is injected into the cavities

is pressurized to be increased in resin pressure for
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states, whereby air and noisture contained in the nunber of independent
bubbl es reliably flow out into the pots 9 (space portion 38). Further, the
resin tablets R supplied in the pots 9 generate gas upon heating.

Ther ef or e,

it

i's possible to instantaneously set the space portion 38 in a

hi gh vacuum state in a short tinme by gagrying out the instantaneous
evacuation through the instantaneous evacuati on nechani sm

compressing voids contained therein, thereby compressing
voids which are formed in the interior of the resin molded

member to a negligible degree.

However, the conventional method of compressing the

voids under a high pressure has the following problems:

(1) This method is disadvantageous in consideration

of durability of the apparatus, dangerousness in
operation, the cost and the like, due to reguirement for a
large-sized press machine which can carry out high-

pressure compression molding.

(2) Viscous resin which starts to be hardened in the

cavities in a final stage of the compression step is made
to flow in such high-pressure compression molding. Thus,
a bonding wire for electrically coupling an electrode of a
semiconductor element and the outer lead portion is
inclined toﬁard the dirécﬁion of resin flowing in the so-
called wire sweep phenomenon. This may lead to a serious
prqblem such as contact betweén the bonding wire and an
adjacent one, disengagement of a bonding pad wire from the

electrode, or wire breaking.

In the aforementioned conventional countermeasure for

preventing formation of voids, further, it is impossible
to make effective use of multistage injection for
preventing the problem of the wire sweeping phenomenon of

the bonding wire, electrode disengagement, wire breaking
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45 ang t he evacuation through the vacuum source 40. - 34 - Consequently,
all of the air and/or noisture remaining in the space portion 38, the air
and/ or noisture flowing out fromthe resin tablets Rinto the space portion
38 (pots

-8 -

or the like. This problem is now described with reference
to Fig. 5.

In a conventional method of injecting a melted resin
material into cavities with no employment of multistage
injection, a plunger which is engaged with a pot 109 is
first upwardly moved to pressurize and inject a melted
resin material into cavities 110 and 120 which are
oppositely formed in a lower mold section 108 and an upper
mold section 118 through a cull portion 119 and a gate
121, as shown in Fig. 5. The speed for injecting the
resin in the cavities 110 and 126 can be adjusted by
controlling the speed for upwardly moving the plunger.

If the resin injection speed is at a high level, the
resin is injected into the cavities 110 and 120 to spout
from a port 12la. Thus, the injected resin entrains air
which is present around’the port 12la, to form voids and
defects in the vicinity of the port 121a. Further, a
spiral flow of the resin iﬁ caused in the cavities 110 and
120 and entrains air remaining therein to form voids and
defects, while causing_a wire sweep phenomenon of a
bonding wire 152, electrode disengagement, wire breaking
or the like. When multistage injection, i.e., a molding
method of adjusting the speed or pressure for injecting
the melted resin material into the cavities 110 and.120

under constant conditions, is employed, on the other hand,

This is the replacement sheet
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9) angt the gas generated by heating of the resin tablets R can be forcibly
sucked/ di scharged to the exterior of the space portion 38. The resin

tabl ets R which are supplied in the pots 9 contain noist air in states of a
nunber of independent bubbles, which cannot comuni cate with each ot her and
wth the surfaces of the resin tablets B -Wien the resin tablets R are
heated to a resin nolding tenperature in the

the following action is obtained:

The speed for injecting the resin through the port
121a is relatively reduced in a range (A in Fig. 5) where
the resin is completely charged around the port 1l2la and
the time therefor, and a range (C in Fig. 5) where the
resin is charged around the wire 152 and the time
therefor. In the remaining ranges (B and D in Fig. 5),
the resin is injected at an ordinary injection speed,
which is higher than that in the ranges A and C.

In this case, it is possible to suppress spputing of
the resin which is injected from the port 12la into the
cavities 110 and 120 by reducing the injection speed
therefor in thé range A shown in Fig. 5, thereby
preventing the injectea resin from enfrainment of air and
occurrence of a spiral flow in the vicinity of the port
121a. !

In the range 3 éhown in Fig. 5, on the other hand, it
is possible to inSecf the resin at an 6rdinary injection
speed since no bonding wire 152 is provided in this range
B. While the resiﬂ is injected at the ordinary injection
speed also in the range A at this time, neither
entrainment of air nor occurrencé of a2 spiral flow is
caused in the injected resin in the vicinity of the port'

12la since the range A is already charged with the resin.

Then, the injection speed for the resin is reduced
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pots 9, therefore, the resin tablets R are expanded/softened to be finally
melted as follows: In the resin tablets R which are received in the pots 9,
bot't om surfaces are placed on upper end surfaces of the plungers 13a and
cl earances are defined between the side surfaces and inner wall surfaces of
the pots 9, while open space portions.ajg defined between the upper
surfaces and the cull portions 25.

since the range C shown in Fig. 5 is provided with the

bonding wire 152, for inhibiting a forward end portion,

shown by broken lines in Fig. 5, of the injected resin

which is charged in the cavities 110 and 120 from coming

into contact with the bonding wire 152 and forcibly

bending the same, thereby preventing a wire sweep

phenomenon of the bonding.wire 152, electrode

disengagement and wire breaking caused by such bending

action.

Then, the resin can be injected at an ordinary
injection speed in the range D shown in Fig. 5, which is
provided with no bonding wire 152. While the resin is
injected at the ordinary injection speed also in the’
ranges A to C at this time, neither entrainment of air nor
occurrence of a spiral flow is caused in the injected
resin in the vicinity of the port l2la since the ranges A
to C are already charged with the resin.

‘Due to employment of such multistage injection, it is
possible to solve the aforementioned problems of formation
of voids and defects, a wire sweeping phenomenon of the
bonding wire 152 and the like which are caused by the
resin spouting from the port 12la into the cavities 110
and 120.

The aforementioned countermeasure for preventing

occurrence of voids by high-pressure compression molding
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In this state, therefore, conduction heat and radiation heat are applied to
the bottom surface portions and the side surface portions of the resin

tabl ets R respectively. Therefore, heating values on the bottom portions of
the resin tablets R which are in contact with the upper end surfaces of the
pl ungers 13a are first - 11 -

and the multistage injection are in the following
relations:

The aforementioned high-pressure compression molding
is effective means in consideration of a countermeasure
for preventing occurrence of voids, while the same hes
problems of a wire sweep phenomenon of a bonding wire,
electrode disengagement and wire breaking.

While the multistage injection can prevent a wire
sweep phenomenon of a bonding wire, electrode
disengagement and wire breaking, this method is not
effective in con§ideration of a countermeasure for
preventing occurrence of voids.

It may be possible to carry out the high-pressure
compression molding after carrying out the multistage
injection. However, the aforementioned problems following
the ﬁigh-pressure_compféssion molding cannot be solved by
such means.

Consequently, it is impossible to make effective use
of the multistage injection when the conventional
countermeasure for preventing occurrence of voids is
employed.

~
SUMMARY OF THE INVENTION

An object of the present invention is to enable

molding of products having high quality and reliability by

efficiently and reliably discharging air and/or moisture
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- 35 s increased,

so that the bottom portions are softened successively

fromcentral portions. Consequently, upper central portions of the resin
tablets R are upwardly pressed fromthe interior to be expanded toward
upper portions in the pots 9 (ie, toward the cull portions 25) in advance
of the other portions. At this tinme, the intgrdor and the exterior of the
resin tablets R conmunicate with each other to enter ventilative stages,

whereby the air apfhinB0h Sh iiternahdielipace portion, air and/or moisture contained in resin

tablets and gas generated upon heating of the resin tablets to the exterior of the
internal die space portion in a short time thereby preventing occurrence of voids
and defects in resin molded members resulting from infiltration of the gas in

melted resin materials while improving adhesiveness between lead frames and the

resin.

Another object of the present invention is to provide a method of preventing
occurrence of voids and defects which can make effective use of multistage
injection, and a method of thereby preventing bonding wires from a wire sweep

phenomenon caused by resin.
The Invention

According to the invention, there is provided a method of molding resin to seal

electronic parts,

a resin tablet supplying step in which resin tablets are supplied into
respective pots arraned in a resin molding die consisting of an upper

mold section and a lower mold section;

a lead frame supplying step in which electronic parts mounted on lead

frames are set into prescribed positions in cavities provided in said die;
a resin tablet heating step of heating said resin tablets;

a die closing step of closing said upper and lower mold sections to enclose

said electronic parts on said lead frames in said cavities;

an outside air blocking step in which an internal die space portion defined
in the closed die by at least said pots, said cavities and resin passages

communicating said pots with said cavities, is cut off from the exterior;
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trapped in the i ndependent bubbles easily flow out into the [

38 (pots 9). Thus, the instaneous evacua?ion step is carriedsgﬁfeafﬁéﬁlon
resin tablets Rin said pots are heated and expanded during said resin
tabl et heating step so that the interior and the exterior of said resin
tablets are brought into ventilative stdaBes. Since the space portion 38 is
set under a high vacuumstate at this tine, the air and/or noisture

contai ned in the ryegish rélaived¥ Sodger sev{mmuoh)Is;epsofcfmchbtmbq‘ckwqimhéf&‘% space

portion 38 (pots 9), and is effl ciently and
exterior by evacu@ém@qs and/or moisture in s:ud mtemaleclnla %&'1 pOI'tSChar ged to the

a second, relatively shorer evacuation  step of forcibly

sucking/discharging said air, gas and/or moisture in said internal die space

portion;

a resin molding step in which said resin tablets are heated and melted in
said pots to flow into said cavities arranged to the sides of said pots
through said resin passages, thereby sealing said electronic parts with

resin; wherein said die closing step comprises:-

an intérmediate closing step of defining a prescribed clearance

berween die surfaces of said upper and lower mold sections, and

a complete closing step of joining said die surfaces of said upper

and lower mold sections to each other; and wherein

both of said first evacuation step and said second evacuation step
» ’
are carried out in both said intermediate closing step and said

complete closing step.

According to this method, it is possible to improve the degree of vacuum in the
internal die space portion in a short time, by discharging the air, moisture and
gas from the internal die space portion through evacuation and instantaneous
evacuation while cutting off the internal die space portion which is defined upon

closing of the die from the exterior.

Further it is possible to improve the degree of vacuum in the internal die space
portion by a synergistic effect of evacuation and instantaneous evacuation.
Therefore, it is possible to prevent the air, moisture and gas which are contained

in the internal die space portion from infiltrating into or being entrained in the
Thig is tha replacement sheet



Then, .t he upper nold section 1 and the |ower nold section 2 are conpletely
closed, to thereafter carry out a resin nolding step of sealing the
el‘ectronic parts 27a which are provided on the lead frames 27 in resin

nol ded nenbers. When the upper nold section 1 and the | ower nold section 2
are conpletely closed, the resin tabletggR.received in the pots 9 are
pressurised by theepdirgiamatdGyssSOFERUCEhY ihis Rostble éa reliahiyt rrpyesk Sorwiatioh

are heated and ”E(Ltt veoqu and defects, resulting from presence of the air, moisture and gas, in the

interior and exterior of resin molded members.

the lead frames and the resin molded members so strongly adhere to each other
that no voids and clearances are defined between the lead frames and the resin,

and the products are improved in moisture resistance to attain high quality and

high reliability.

Further, the air and/oz. moisture remaining in the internal die space portion, the
air and/or moisture contained in the resin tablets and the gas generated upon
heating of the resin tablets, which are main causes forming voids in the interior
and the exterior of the resin molded members, can be efficiently and reliably
discharged to the exterior of the internél die space portion in a short time,
whereby it is not necessary to carry out the conventional high-pressure
compression molding, which is employed as a countermeasure for preventing
occurrence of voids. Therefore, it is possible to make effective use of the
aforementioned multistage injection as a countermeasure for protecting bonding
wires in resin molding.
oy
In the inventive method of molding resin to seal electronic parts, evacuation and

instantaneous evacuation steps can be continuously carried out in this order or

vice versa, while it is also possible to simultaneously carry out these steps.

In a preferred method of molding resin to seal electronic parts, the resin tablets
are thermally expanded through a step of heating the resin tablets so that the
interior and the exterior of the resin tablets are communicative and ventilative,

so that the instantaneous evacuation step is thereafter carried out.

According to another aspect of the invention, there is provided apparatus tor

molding resin to seal electronic parts, comprising:

This is the replacemem sheet

Date: 9 (1 JuN 1997



- 36 =in the pots 9 are injected/charged into required nunbers of the
cavities 10 and 20 which are arranged on side positions of the pots 9.

This, the electronic parts 27a provided on the | ead frames 27 which are
engaged/set in the respective cavities 10 and 20 can be sealed in the resin

nol ded rrepbers. - 15 -
a die for resin molding including an upper mold section and a lower mold

section arranged oppositely 10 each other and containing a plurality of

pots, a pluralisy of cavities and a plurality of resin passages for

communicating said pots and said cavities;
means for supplying resin tablets into respective pots;

means for supplying and setting electronic parts mounted on lead frames

in prescribed positions in said cavities of said die;

means for closing said die with said resin tablets in said pots and said

electronic parts in said cavities, and for heating said resin tablets for

melting the same; and

means for injecting melted resin material into said cavities through said
resin passages, thereby sealing said electronic parts with resin, said

apparatus further comprising:

means for cutting off an internal die space portion defined upon
closing of saMl die by at least said pots, said resin passages and

said cavities;

first evacuation means for forcibly sucking and discharging air,
moisture and gas contained in said internal die space portion to the
exterior, thereby improving the degree of vacuum in said internal

die space portion in a relatively longer time;

second evacuation means for forcibly sucking and discharging said
air, said moisture and said gas contained in said internal die space
portion to the exterior in a relatively shorter time, thereby again
improving the degree of vacuum in said internal die space portion:

and
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As herei nabove descri bed, the evacuation step of forcibly
sucki ng/ di scharging the air remaining in the space portion 38 etc. to the
exterior is continuously carried out also when the upper nold section 1 and
the lower nold section 2 are internmediately and conpletely closed. The
residual air and/or noisture can be relgfively easily discharged fromthe
space portion 38 to the

means whewhy said die closing means operates with intermediate

and complete closing stages. and said first and second evacuation

means ace operative at both said die closing stages.

The means for sealing/molding the electronic parts with resin preferably includes
multistage injection means capable of changing the speed for injecting said melted

resin material into said cavites.

In a preferred embodiment of the inventive apparatus for molding resin to seal
electronic parts, the evacuation means includes a vacuum source and the
instantaneous evacuation means includes a vacuum tank, while three end portions
of a vacuum path having three branch portions are connected to the vacuum

source, the vacuum tank and the
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exterjor due to the required space S defined in the space portion 38
particularly between the die surfaces of the upper nold section 1 and the

| ower nold section 2 when the sanme are internediately closed, while it is
relatively difficult to discharge the residual air and/or noisture fromthe

space portion 38 when the upper nold segection 1 and the |ower nold section 2
are conpletely closed since no space S i1s defined between the die surfaces

at this

internal die space portion to communicate with the same,
while switching valves are provided between the branch
portions and the vacuum tank.as well as the internal space
portion.

Due to the aforementioned structure, it is possible
to bring the vacuum tank into a prescribed vacuum state by
driving the vacuum source while closing the switching
valve provided between the branch portion and the internal
die space portion and opening that provided between the
branch portion and the vacuum tank, and to instantaneously
suck air etc. contained in the iﬁternal die space portion
into the vacuum tank by opening both switching valves when
it is necessary to carry out instantaneous evacuation.
Therefore, it is possible to carry out evacuation and
instantaneous evacuation through a single vacuum source.
Consequently, it is possible to implement the inventive
method of molding resin to seal electronic parts by an
apparatus having a relatively simple structure.

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

BRIEF DESCRiPTION OF THE DRAWINGS

Fig. 1 is a partially fragmented sectional view
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time. Al so when the upper nold section 1 and the |lower nold section 2 are
conpl etely closed, however, the vacuum - 37 - source 40 or the
i St ant aneous evacuati on mechani sm 45

showing a prihcipal part of a die, provided in an
apparatus for molding resin to seal electronic parts,
which is in an opened state;

Fig. 2 is a partially fragmented sectional view of
the die, shown in Fig. 1, which is in an intermediately
closed state;

Fig. 3 is a partially fragmented sectional view of
the die, shown in Fig. 1, which is in a completely closed
state for molding resin to seal electronic parts;

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

Fig. 5 is a partially_fragmented sectional view
showing a portion of a die around cavities, for
illustrating a state of injecting a melted resin material
into the cévities from 2 pot through a resin passage; and

Fig. 6 is a graph showing exemplary evacuation
efficiency levels in ordinary évacuation and instantaneous
evacdatioﬁ carried out in an internal die space portion.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention is now
described in detail with reference to Figs. 1 to 4.

Fig. 1 is a partially fragmented sectional view
showing a principal part of a die, provided in an

apparatus for molding resin to seal electronic parts

This is the replacement sheet



comupi cates with the pots 9, the resin passages 25 and 26 and the cavities
10 and 20 through the air vents 43 and the vacuum path 39, whereby the
function for discharging the residual air etc. fromthe space portion 38 to
the exterior is not deteriorated. Thus, it is possible to discharge the
residual air etc. fromthe space portiopg38 whether the upper nold section
1 and the lower nold section 2 are internediately or conpletely cl osed.

according to the present invention, which is in an opened
state.

Fig. 2 is a partially fragmented sectional view
corresponding to Fig. 1, showing the principal part of the
die which is in an intermediately closed state in advance
of complete closing.

Fig. 3 is a partially fragmented sectional view
corresponding to Fig. 1, showing the principal part of the
die which is in a completely closed state.

Fig. 4 shows a die surface of an upper mold secﬁion
provided in the die showﬁ in Fig; 1.

This resin sealing/molding apparatus is oppositely
provided with an upper mold section 1 (fixed type) which
is mounted on an upper fixed plate and a lower mold
section 2 (movable type) which is mounted on a lower
movable plate. !

Further, die bases 3 and 4 of the upper mold section
1l and the lower mold séqtion 2 aré provided with heating
means 5 and 6 such as heaters respectively.

A fixed chase block 7 is detachably mountéd on the
fixed die base 3 by proper engaéing means such as a
dovetail groove and a do&etail portion.

On the other hand, a movable chase block 8 is
detachably mounted on the movable die base 4 by engaging

means which are similar to those provided on the fixed
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Then, -t he upper nold section 1 and the | ower nold section 2 may be again
opened after a required curing time, so that the resin nol ded nenbers and
har'dened resin are released fromthe cavities 10 and 20 and the resin
passages 25 and 26 respectively by the ejector plates 22 and 12 and the
ejector pins 22a and 12a. According to fpgLaph of evacuation efficiency in
the internal die space portion shown in Fig. 6, it is possible

side.

The chase blocks 7 and 8 which are engaged in the die
bases 3 and 4 are set in prescribed positions bf proper
fixing blocks (not shown) for fixing the same on
horizontal end portions thereof.

Proper seal members (not shown) are preferably
inserted between the chase blocks 7 and 8 and the fixing.
blocks.

The movable chase block 8 is provided with a
plurality of pots 9, while a required number of resin
molding cavities 10 are arranged on side positions of the
respective pots 9.

The movable chase block 8 is also provided with
dedicated heating means 11 such as heaters.

The movable-chase block 8 is further provided on its

- lower position with a l6werlejector plate 12 comprising
ejector pins l2a for ejecting and releasing resin molded
members which are molded in the cavities 10, and a plunger
holder 13 (see Fig. 3) comprising plungers 13a (resin
pressurizing means) for pressurizing resin tablets R which
are supplied in the pots 9 respectively.

Upper end portiéns of the ejector pins 1l3a are
engaged in pin holes 14 communicating with the cavities
10.

Further, upper portions of the plungers 13a are
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to attain a high vacuumstate in several seconds (about 2 to 3 seconds)
when only instantaneous evacuation is carried out (see the solid line 1).
Further, it is understood that about six to seven seconds are required for
attaining a high vacuum state only by ordinary evacuati on (see the broken
line 2). Therefore, it is possible tasgt .2 |ong evacuation tinme in the
I nternal die space portion by carrying out instantaneous evacuation for
engaged in the respective pots 9 through insertion holes
15 and 16 which are provided in the movable die base 4 and
the ejector plate 12.

Proper seal members (not shown) are preferably
inserted between an engaging space for the lower ejector
plate 12 which is provided in the movable die base 4 and
the exterior of this space as well as between the plungers
13a and the engaging space.

On the other hand, the fixed chase block 7 is
provided with cavities 20 in correspondence to the
positions and the number of the éavities 10 provided in
the movable chase block B.

The fixed chase block 7 is further provided with cull
portions 25, oppositely to the pots 9 of the movable chase
block 8.

The cull portions 25 and thé cavities 20 communicate
with each othei through resin passages 26, whereby the
poﬁs 9 and the cavities 10 and 20 communicate with each
other through the short resin passages 26 including the
cul portions 25 when the upper mold section 1 and the
lower mold section 2 are closed. Further, the plungers
13a which are engaged in the pots 9 are vertically driven
by a proper driving mechanism (not shown) such as a
hydraulic or pneumatic motor or An electric motor.

When the plungers l13a pressurize the resin tablets R

This is the replacement sheet

Dats: 20 JuN 1887



- 38 7-bringing the internal die space portion into a high vacuumstate in
a short time. Thus, it is possible to efficiently and reliably discharge
ait remaining in the internal die space portion, air flowng out fromthe

- 22 -

which are received in the pots 9, resin materials heated
and melted in the pots 9 are injected into the cavities 10
and 20 through the resin passages 26 including the cull
portions 25.

The upper cavities 20 are provided with air vents 43
(see Fig. 4) for making the cavities 10 and 20 communicate
with the exterior upon closing thereof.

The fixed chase block 7 is further provided with
dedicated heating means 21 such as heaters.

The fixed chase block 7 is further provided on its
upper position with a support pin 22b for an upper ejector
plate 22 comprising ejector pins 22a for ejecting and
releasing resin molded members which are molded in the
cavities 20, and an elastic member 23 such as a spring for
downwardly pressing the upper ejector plate 22 through the
support pin 22b. '

Lower end portions of the ejector pins 22a are
engaged with pin holes 24 communicating with the cavities
20 and pin holes 24a communicating with the cull portions
25 respectively.

The upper ejector plate 22 is downwardly pressed by
elasticity of the elastic member 23 when the upper mold
section 1 and the lower mold section 2 are opened as shown
in Fig. 1, so that hardened resin members in the resin

passages 26 which are provided between the cull portions
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af orepenti oned resin tablets and gas generated upon heating and nelting of
the resin tablets to the exterior before the resin tablets are conpletely
heated and nelted in the pots. The present invention is not restricted to
t he af orenmenti oned enbodi ment, but nodifications can be arbitrarily and
properly selected and enployed at need ythin the scope of the present

i nventi on.

25 and the cavities 20 and the resin molded members
hardened in the cavities 20 can-be downwardly ejected and
released.

When the upper mold section 1 and the lower mold
section 2 are opened, further, the lower ejector plate 12
is upwardly pﬁessed by an ejector bar 12b, so that the
ejector pins 1l2a upwérdly eject and release the fesin
molded members from the cavities 10.

When the upper mold section 1 and the lower mold
section 2 are completely closed as shown in Fig. 3, the
ejector plates 22 and 12 are upwérdly and downwardly
retracted respectively through upper and lower return pins
(not shown) which are oppositely provided on the ejector
plates 22 and 12.

An outside air blocking member 30 which is in the:
form of a circular or réctangular cylinder is engaged with
the movable die base 4 for covering at least outer
peripheries of the pots 9 and the cavities 10 in a die
surface of the lower mold section 2. This outside air
blocking member 30 is slidable élong the direction for
'opening/closing the upper mold section 1 and the lower
mold section 2 through a required driving mechanism 31.

Further, a proper seal member 32 is interposed
between the engaging surfaces of the movable die base 4

and the outside air blocking member 30.
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For exanple, the lower nold section 2 may not be conpletely stopped in

i ntermedi ate cl osing, but the closing speed (speed for upwardly noving the
| omler nold section 2) nay be reduced between the internediate closing state
shown in Fig. 2 and the conplete closing state shown in Fig. 3, to
continuously carry out the internedi at £l 0sing and the conpl ete cl osing.
The evacuation step and the instantaneous evacuation

Another outside air blocking member 33 which is in
the form of a circular or rectangular cylinder is engaged
with the fixed base 3 for covering outer peripheries of
the resin passages 25 and 26 and the cavities 20 in a die
surface of the upper mold section 1. This outside air
blocking meﬁber 33 is slidable along the direction for
opening/closing the upper mold section 1 and the lower
mold section 2 through a proper driving mechanism 34.

Further, a propér seal member 35 is interposed
between the engaging surfaces of the fixed die base 3 and
the outside air blocking member 33.

When the‘ouiside air blocking members 30 and 33 are
moved to close the upper mold section 1 and the lower mold
section 2 through the driving mechanisms 31 and 34
respectively, forward ends of.these outside air blocking
members 30 and 33 are eﬁgaged with each other (see Figs. 2

and 3).

Referring to Fig.'3, an upper end of the outside air
blocking member 30 which is engaged with the movable die
base 4 is upwardly moved to a portion close to the die
surface of thé lower mold section 2, while the outside air
blocking member 33 which is engaged with the fixed die
base 3 is engaged an outer peripheral surface of the
outside air blocking member 30 engaged with the movable

die base 4.

This is the replacement sheet

9 op np Wa7
Da'.ta; PR Jun ‘{g!



step for the outside air blocking space portion 38 may be arbitrarily and
properly nodified/ selected on the basis of resin nolding conditions and the
|l ike. For exanple, the instantaneous evacuation step for the space portion
38 may be continuously carried out - 25 -

While the.engaging surfaces of the outside air
blocking membefs 30 and 33 are vertically perpendicular in
the figures, other proper engaging surfaces may be
employed in place of such a structure.
| Further, a proper seal member 36 is interposed
between the engaging surfaces of the outside air blocking
members 30 and 33.

In addition, proper seal members 37 are also
interposed between the'die bases 3 and 4 and the chase
blocks 7 and 8, between the chase blocks 7 and 8 and the
ejector pins 22a and 12a, and between the movable chase
block 8 and the pots 9 and the plungers 1l3a.

When the upper mold section 1 and the lower mold
section 2 are closed, therefore, the forward ends of the
ocutside air blocking members 30 and 33 are sb engaged as
to define an outside ait blocking space portion 38 (see
Figs. 2 and 3), which is cut off from the outside air by
the outside air blocking members 30 and 33 and the seal
members 32, 35, 36 and 37.

The seal members 32, 35, 36 and 37 may simply define
the space portion 38 which requires a proper vacuum state
between the upper mold section 1 and the lower mold
section 2.

The outside air blocking members 30 and 33 can be

retracted through the driving mechanisms 31 and 34 to
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- 39 #-following the evacuation step therefor, and vice versa. Further, the
i nst ant aneous evacuation step for the space portion 38 nay be carried out
sinul taneously with the evacuation step. Further, air hol es communi cating
wi th the engagi ng space portions for the ejector plates 12 and 22 may be
provi ded to comuni cate with the outsigggair bl ocking

positions not inhibiting operations for detaching the
chase blocks 7 and 8 from the die bases 3 and 4 and
exchanging the same.

Thus, it is possible to open and close the upper mold
section 1 and the lower mold section 2 while locating the
outside air blocking members 30 and 33 in the positions
shown in Figs. 2 and 3, for example, whereby the outside
air blocking members 30 and 33 may not be retracted every
molding cycle time in ordinary resin molding.

The driving mechanisms 31 and 34 for the outside air
blocking members 30 and 33 may bé prepared from mechanical
driving mechanisms such as proper rack and pinion
mechanisms, electric driving mechanisms such as electric
motors, oOr hydraul%c or pneumatic fluid driving
mechanisms, while the aforementioned electric driving
mechanisms or pneumatic’driving mechanisms are'prefefable
in consideration of the operation for molding resin to
seal eleﬁtronic parts. |

Concave portions 29 for setting lead frames 27
provided with electronic parts 27a are provided in the die
surface of the movable chase block 8.

Referring to Fig. 1, nﬁmeral 25 denotes lead frame
supply/discharge mechanisms for supplying/setting the lead
frames 27 in the concave portions 29.

The space portion 38 which is defined upon engagement
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space.portion 38 or with another vacuum path, to discharge residual air
etc. fromthe engagi ng space portions to the exterior. Further, air holes
comuni cating with the outside air blocking space portion 38 may be
provided in sliding portions of the pots 9 and the plungers 13a or such air
hol es may communicate with another vacugspath, to discharge the residual
air etc. fromthe pots 9 to the

of the outside air blocking members 30 and 33 is connected
with an end of a vacuum path 39 such as a vacuum pipe to
communicate with the same, while the other end 6f the
vacuum path 39 is connected with a vacuum source 40
consisting of -a vacuum pump or the like, and an
instantaneous evacuation mechanism 45 consisting of a
vacuum tank or the like, to communicate with the same.

Namely, the space portion 38 is connected with the
vacuum source 40 through a switching valve 47 such as an
electromagnetic valve which is provided in the vacuum path
39, to communicate with the same.

Further, the space portion 38 is connected with the
instantaneous evacuation mechanism 45 through the
switching valve 47 provided in the vacuum path 39 and
another switching valve 48 such as an electromagnetic
valve, té communicate with the same.

The vacuum source 40 is connected between the
switching valves 47 and 48 in a communicative manner.
Therefore, when the vacuum source 40 is driven while
opening ﬁhe switching valve 47 by an opening signal D and
closing the other switching valve 48 by a closing signal
e, for example, it is possible to evacuate the space
portion 38 through the switching valve 47 and the vacuum

path 39.

When the vacuum source 40 is driven while closing the
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exterior. Further, a plurality of vacuum sources 40 such as vacuum punps
may be conmbined with a plurality of instantaneous evacuation nechani sns 45
such as vacuum t anks, while such menbers may be conbi ned i ndependently of
each other. Wiile the chase blocks 7 and 8 are frequently detached in the
af orenenti oned enbodi nent, the present_sg.

switching valve 47 by a closing signal d and opening the
other switching signal 48 by an opening signal E, on the
other hand, it is possible to bring the instantaneous
evacuation ﬁechanism (vacuum tank) 45 into a prescribed
vacuum state by evacuation through the switching valve 48
and the vacuum path 39.

Description is now made on evacuation of the space
portion 38 which is defined when the upper mold section 1
and the lower mold section 2 are closed as shown in Fig. 2
or 3 and an internal die spacé portion defined by at'least
the pots 9, the resin passages 25 and 26 and the cavities
10 and 20 is. cut off from the exterior, and instantaneous
evacuation for quickly improving the degree of vacuum in
the space portion 38.

First, the vacuum source 40 is driven while closing
the switching valve 47'by the closing signal d and opening
the switching valve 48 by the opening signal E, thereby
bringing the instantaneous evacuation mechanism 45 into a
prescribed vacuum state. At this time;'the degree .of
vacuum in the instantaneous evacuation mechanism (vacuum
tank) 45 can be arbitrarily set at a proper level.

Then, the switching valve 47 is opened by the opening
signal D so that the space portion 38 communicates with
the instantaneous evacuation mechanism 45 through the

switching valves 47 and 48 and the vacuum path 39, whereby
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invention is also applicable to an apparatus for molding resin to seal
el ectronic parts having an ordinary die - 40 - structure. Although the
présent invention has been described and

- 29 -

air remaining in the space portion 38 is instantaneously
and forcibly sucked/discharged to the exterior in a short
time by the instantaneous evacuation mechanism 45 which is
maintained in the prescribed degree Qf vacuum. Thus, it
is possible to carry out instantaneous evacuation for
quickly increasing the dégree of vacuum in the space
portion 38. At this time, a high degree of vacuum can be
attained in the space portion 38 in several seconds.

The space portion 38 communicafes with the vacuum
source 40 through the switching valve 47 and the vacuum
path 39. Therefére, it is possible to carry out
evacuation for forcibly sﬁcking/discharging the air
remaining in the space portion 38 to the exterior in
continuation to the aforementioned instantaneous
evacuation, driving the vacuum source 40 while closing the
switching valve 48 by the closing signal e.

Due to the evacuation through the vacuum source 40,
it is possible to maintain or further increase the deéree
of vacuum in the space portion 38 which is attained by the
instantaneous evacuation. Thus, it is possible to
instantaneously sét the space portion 38 in a high vacuum
state in a short time, by carrying out the instantaneous
evacuation through the instantaneous evacuation mechanism
45 and the evacuation through the wvacuum source 40.

The evacuation is carried out while closing the

This ‘s hs repiacement sheer

Dats: 2 0 JUN 1997



illustrated in detail, it is clearly understood that the sane is by way of
illustration and exanple only and is not to be taken by way of limtation,
the spirit and scope of the present invention being linited only by the
terms of the appended cl ai ns.

- 30 =

switching valve 48, so that only the vacuum source 40 and
the space portion 38 communicate with each other for
efficiently carrying out the evacuation w1thout reducing
the function of the vacuum source 40.

In the :instantaneous evacuation and the evacuation of
the spaée portion 38, it is possible to forcibly
suck/discharge air and/or moisture remaining in the space
portion 38, air and/moisture flowing out from the resin
tablets R heated and expanded in the pots 9 into the space
portion 38, and gas generated by heating to the exterior
of the space portion 38.

Description is now made on operation for molding

' resin to seal the electronic parts 27a which are mounted
on the lead frames 27 with resin through the apparatus
having the aforementioned structure. -

First, .the vacuum %source 40 is driven while
previously closing the switching valve 47 by the closing
signal d and opening the switching valve 48 by the opening
signal E, thereby bringing the instantaneous evacuation
mechanism (vacuum tank) 45 into a prescribed vacuum state
through the switching valve 48 and the vacuum path 39.

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

supplied into the pots 9 which are provided in the lower
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- 41 --CLAIMS 1. A nethod of nolding resin to seal electronic parts,
conprising: a resin tablet supplying step in which resin tablets (R are
supplied into respective pots (9) arranged in a resin nolding die (1,2)
consi sting of an upper nold section (1) and a | ower nold section 2; a |lead
frame supplying step in which electropigyparts (27a) nounted on | ead frames
(27) are set into prescribed positions in cavities (10, 20)

mold section 2; while the lead frames 27 are supplied/set

in the concave portions 29 which are provided in the die

surface of the movable chase block 8 through the lead

frame supply/discharge mechanisms 28.

The resin tablets R which are supplied in the pots 9
are heated and expanded/softened by the heating means 5,
6, 11 and 21 provided in the upper mold section 1 and the
lower mold section 2, to be gradually melted.

Then, the lower mold section 2 is upwardly moved so
that the upper mold section 'l and the lower mold section 2
are closed while the outside aii blocking members 30 and
33 are slid to be engaged with each other, thereby
defining the outside air blocking space portion 38"
covering a space portion between the die surfaces of the
upper mold section 1 and the lower mold section 2 and at
least the outer peripheries of the pots 9, the resin
passages 25 and 26 and the cavities 10 and 20, as shown in
Figs. 2 and 3.

The upper mold section 1 and the lower mold section 2
are intermediately closed to define a required space §
between the die surfaces thereof as shown in Fig. 2, and
then completely closed to join the die surfaces with each
other as shown in Fig. 3. Such intermediate closing and

complete closing are carried out in continuation.

In the aforementioned closing, particularly in the
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provided in said die (1,2); a resin tablet heating step of heating said
resin tablets (R); a die closing step of closing said upper and | ower nold
sections (1, 2) to enclose said electronic parts (27a) on said | ead franes
(27) in said cavities (10,20); an outsid2 air blocking step in which an

I nternal die space portion (25,26) defined in the closed die by at |east
said pots (9), said cavities (10,20) and resin passages comuni cating said
pots (9) with said cavities (10,20), is

intermediate closing of the upper mold section 1 and the
lower mold section 2, an instantaneous evacuation step is
carried out by the instantaneous evacuation mechanism 45.

Namely, the switching valve 47 is opened by the
opening signal D so that the space portion 38 communicates
with the instantaneous evacuation mechanism 45 through the
switching valves 47 and 48 and the vacuum path 39, thereby
instantaneously and forcibly sucking/discharging the air
remaining in the space portion 38 and the like to the
exterior in a short time.

At this time, therefore, thé degree of vacuﬁm in the
space portion 38 is quickly improved to attain a high
degree of vacuum in several seconds.

Then, the switching valve 48 ;s closed by the closing
signal e and the wvacuum source 40 is driven to carry out
an evacuation step of forcibly sucking/discharging the air
remaining in the space portion 38 and the like to the
exterior in continuation to the instantaneous evacuation
step by the instantaneous evacuation mechanism 45.

At this time, therefore, it is possible to maintain
the degree of vacuum in the space portion 38 which is
attained by the instantaneous evacuation, or further
improve the degree bf vacuum.

The resin tablets R which are supplied in the pots 9

are heated and expanded/softened by the heating means 5,
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cut off fromthe exterior; a first relatively |onger evacuation step of
forci bly sucking/discharging air, gas and/or noisture in said internal die
space portion (25,26); a second, relatively shorter evacuati on

step of forci bly sucking/dischargingzsaid air, gas and/or noisture in
said internal die space portion (25.26); a resin nmolding step in which said
resin tablets (R) are heated and nelted

6, 11 and 21 provided in the upper mold section 1 and the
lower mold section 2, while the interior and the exterior
of the resin tablets R are brought into ventilative states
so that air and/or moisture contained therein flow out
into the pots 9. Namely, the resin tablets R supplied
into the pots 9 which are in heated states are eff;éiently
and quicklf expanded by thermal expansion.throuéﬁhheating
by radiation heat and conduction heat received from the
pots 9, expansion through the evacuation in the pots 9 and
synergistic action/effect of these actions. Even if the
resin tablets R which are supplied in the pots 9 contain a
number of fine independent bubbles, therefore, such
independent bubbles are reliably broken by the
aforemenﬁioned expansion of the resin tablets 9.
Therefbre,.the interior and the exterior of the resin
tablets R communicateswith each other to be in ventilative
states, whereby air and moisture contained in the number
of independent bubbleé.reliably flow out into the pots 9
(space portion 38).

Further, the resin tablets R supplied.in the pots 9
generate gas upon hgating. Therefore, it is possible to
instantaneously set the space portion 38 in a high vacuum
state in a short time by carrying out the instantaneous
evacuation through the instantaneous evacuation mechanism

45 and the evacuation through the vacuum source 40.
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- 42 +v-in said pots (9) to flowinto said cavities (10,20) arranged to the

sides of said pots (9) through said resin passages (25, 26).

t hereby seal ing

said electronic parts (27a) with resin: wherein said die closing step
conprises:- an intermedi ate cl osing step4of defining a prescribed cl earance
bet ween di e surfaces of said upper and | ower nold sections (1, 2),

Consequently, all of the air and/or moisture remaining in
the space portion 38, the air and/or moisture flowing out
from the resin tablets R into the space portion 38 (pots
9) and the gas generated by heating of the resin tablets R
can be forcibly sucked/discharged to the exterior of the
space portion 38.

The resin tablets R which are supplied'in the pots 9
contain moist air in states of a number of independent
bubbles, which cannot communicate with each other and with
the surfaces of the resin tablets R. When the resin
tablets R are heated to a resin'molding temperature in the
.pots 9, therefore, the resin tablets R are
expanded/softened to be fiﬁally melted as follows:

In the resin.tablets R which are received in the pots
9, bottom surfaces are placed on upper end surfaces of the
plungers 1l3a and cleafances are defined between the side
surfaces and inner wall surfaces of the pots 9, while open
space portions are defined between the upper surfaces and
the cull poftions 25.

In this state, therefore, conduction heat and
radiation heat are applied to the bottom surface portions
and the side surface portions of the resin tablets R
respectively. Therefore, heating values on the bottom

portions of the resin tablets R which are in contact with

the upper end surfaces of the plungers 13a are first
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and a.conplete closing step of joining said die surfaces of said upper and
| ower nmold sections (1,2) to each other; and wherein both of said first
evacuation step and said second evacuation step are carried out in both
said internediate closing step and sa+d3Sonaplete closing step. 2. A nethod
of nolding resin to seal electronic parts in accordance with claiml1,

wherein said second evag,u% iuﬂﬁ thd ®Bubd ﬁ‘ﬂ’ﬁ()ﬁseQreokgfle%gé %Lcc%?él&izli ichﬁr; central

. increaseé
evacuat 1 on
Consequently, upper central portions of the resin tablets R are

portions.
upwardly pressed from the interior to be expanded toward upper porticns in the

pots 9 (ie, toward the cull portions 25) in advance of the other portions.

At this time, the interior and the exterior of the resin tablets R communicate with
each other to enter ventilative stages, whereby the air and/or moisture which is
trapped in the independent bubbles easily flow out into the space portion 38 (pots
9). Thus, the instaneous evacuation step is carried out after resin tablets R in-
said pots are heated and expanded during said resin tablet heating step so that the

interior and the exterior of said resin tablets are brought into ventilative states.

Since the space portion 38 is set under a high vacuum state at this time, the air
and/or moisture contained in the resin tablets R is forcibly sucked to flow into
the space portion 38 (pots 9), and is efficiently and reliably discharged to the

exterior by evacuation.

Then, the upper mold section 1 and the lower mold section 2 are completely
closed, to thereafter carry out a resin molding step of sealing the electronic parts

27a which are provided on 'the lead frames 27 in resin molded members.

When the upper mold section 1 and the lower mold section 2 are completely
closed, the resin tablets R received in the pots 9 are pressurised by the plungers

13a so that the melted resin materials which are heated and melted
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step. v+3. A nmethod of nolding resin to seal electronic parts in accordance
with claiml, wherein said first evacuation step.is carried out after said
second evacuation step. 4. A nethod of nolding resin to seal electronic
parts in accordance with claim1, whesredé sai d second evacuation step is
carried out simnultaneously with said first evacuation step. 5. A nmethod of
mol ding resin to seal electronic parts in accordance with a claim

in the pots 9 are injected/charged into required nuﬁbers
of the cavities 10 and 20 which are arranged on side
positions of the pots 9. Thus, the electronic parts 27a
provided on the lead frames 27 which are engaged/set in
the respective cavities 10 and 20 can be sealed in the
resin molded members.

As hereinabove described, the evacuation step of
forcibly sucking/discharging the air remaining in the
space portion 38 etc. to the exterior is continuously
carried out also when the upper mold section 1 and the
lower mold section 2 are intermédiately and completely

closed.

-

The residual air and/or moistﬁre can be relatively
easily discharged from the space portion 38 to the
exterior due to the required space S defined in the space
portion 38 particularly between the die surfaces of the
upper mold section 1 and the lower mold section 2 when the
same are intermediately closed, while it is relatively
difficult to discharge the residual air and/or moisture
from the space portion 38 when the upper mold section 1
and the lower mold section 2 are completely closed since
no space S is defined between the die surfaces at this
time.

Also when the upper mold section 1 and the lower mold

section 2 are completely closed, however, the vacuum
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1, wherein said second evacuation step is carried out after said resin
tablets (R) in said pots (9) are heated and expanded during said resin
tabl et heating step so that the interior and the exterior of said resin
tablets (R) are brought into ventilat+v&7states. C L N S*

source 40 or the instantaneous evacuation mechanism 45
communicates with the pots 9, the resin passages 25 and 26
and the cavities 10 and 20 through the air vents 43 and
the vacuum path 39, whereby the function for discharging
the residual air etc. from the space portion 38 to the
exterior is not deteriorated. Thus, it is possible to
discharge the residual air etc. from the space portion 38
whether the upper mold section 1 and the lower mold
section 2 are intermediately or completely closed. .

Then, the upper mold section 1 and the lower mold
section 2 may be again opened after a required curing
time, so that the resin molded members and hardened resin
are released from the cavities 10 and 20 and the resin
passagés 25 and 26 reépectively by the ejector plates 22
and 12 and the ejector pins 22a and 12a.

According to a grhph of evacuation efficiency in the
internal die space portion shown in Fig. 6, it is possible
to attain a high vacuum state in several seconds (about 2
to 3 seconds) when only instantaneous evacuation is
carried out (see the solid line 1). Further, it is
understood that about six to seven seconds are required
for attaining a high vacuum state only by ordinary
evacuation (see the broken line 2). Therefore, it is
possible to set a long evacuation time in the internal die

space portion by carrying out instantaneous evacuation for
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- 43 6. A nethod of nolding resin to seal electronic parts in accordance
with claiml1, wherein said second evacuation step includes a step of
rel'easing air, gas and/or noisture to a vacuumtank (45) being previously
brought into a prescribed vacuum state 38er communication with said
internal die space portion (25,26) is closed and said vacuumtank is
comuni cated with a vaccuum source (40). 7. Apparatus for nolding resin to
seal electronic parts, conprising: a die (1,2) for resin nolding including
an upper nmold section (1) and a

bringing the internal die space portion into a high vacuum

state in a short time. Thus, it is possible to
efficiently and reliably discharge air remaining in the
internal die space portion, air flowing out from the
aforemen£ioned resin tablets and gas generated upon
heating and melting of the resin tablets to the exterior
before the resin tablets are completely heated and melted
in the pots.

The present invention is not restricted to the
aforementioned embodiment, but modifications can be
arbitrarily and properly selectéd and employed at need
within the scope of the present invention.

For example, the lower mold section 2 may not be
compietely stopped in intermediate closing, but the
closing speed (speed for upwardly moving the lower mold
section 2) may be reduted between the intermediate closing
state shown in Fig. 2 and the complete closing state shown
in Fig. 3, to continuously carfy-out the intermediate
closing and the complete closing.

The evacuation step and the instantaneous evacuation
step for the outside air blocking space por;ion 38 may be
arbitrarily and properly modified/selected on the basis of
resin molding conditions and the like.

For example, the instantaneous evacuation step for

the space portion 38 may be continuously carried out
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| ower ;rol d section (2) arranged oppositely to each other and containing a
plurality of pots (9), a plurality of cavities (10,20) and a plurality of
resin passages (25,26) for communicating said pots (9) and said cavities
(10, 20); neans for supplying resin tabde3% «R) into respective pots (9);
means for supplying and setting electronic parts (27a) nounted on | ead
frames (27) in prescribed positions in said cavities (10,20) of said die

(1, 2);
following the evacuation step therefor, and vice versa.

Further, the instantaneous evacuation step for the
space portion 38 may be carried out simultaneously with
the evacuation step.

Further, air holes communicating with the engaging
space portions for the ejector plates 12 and 22 may be
provided to communicate with the outside air blocking
space portion 38 or with another vacuum path, to discharge
residual air etc. from the engaging space portions to the
exterior.

Further, air holes communiéating with the outside air
blocking space portion 38 may be provided in sliding
portions of the pots 9 and the plungers 13a or such air
holes may communicate with another wvacuum path, to |
discharge ﬁhe residual air etc. from the pots 9 to the
exterior. s

Further, a plurality of vacuum sources 40 such as
vacuum pumps may be combined with a plurality of
instantaneous evacuation mechanisms 45 such as vacuum
tanks, while sucﬁ members may be combined independently of
each other.

While the chase blocks 7 and 8 are frequently
detached in the aforementioned embodiment, the present
invention is_also applicab;e té an apparatus for molding

resin to seal electronic parts having an ordinary die
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means for closing said die (1,2) with said resin tablets (R) in said pots
(9) and said electronic parts (27a) in said cavities (10,20), and for
heating said resin tablets (R) for nelting the sane; and neans for
injecting nelted resin material into sa&fl eavities (10,20) through said
resin passages (25,26), thereby sealing said electronic parts (27a) with
resin, said apparatus further conprising: neans for cutting off an internal
di e space portion (25,26) defined upon closing of said die (1.2) by at
| east said pots (9), said resin

structure.

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.

Thig is the replacement sheet

Date: 20 JUN ‘997



passages (25,26) and said cavities (10, 20); - 44 - first evacuation
means for forcibly sucking and discharging air, noisture and gas contai ned
in-said internal die space portion (25,26) to the exterior, thereby

I mprovi ng the degree of vacuumin - 41 -

CLAIMS

1. A method of molding resin to seal electronic parts, comprising:

a resin tablet supplying step in which resin tablets (R) are supplied into
respective pots (9) arranged in a resin molding die (1,2) consisting of an

upper mold section (1) and a lower mold section 2;

2 lead frame supplying step in which electronic parts (272) mounted on
lead frames (27) are set into prescribed positions in cavites (10,20)

provided in said die (1,2);
a resin tablet heating step of heating said resin tablets (R);

"a die closing step of closing said upper and lower mold sections 1,2t
enclose said electronic parts (272) on said lead frames \27) in said cavities
(10,20, .

an outside air blbcking step in which an internal die spéce portion (25,26)
defined in'the closed die by at least said pots (9), said cavities (10,20) and
resin passages communicating said pots (9) with said cavities (10,20), is .

cut off from the exterior;

a first relatively longer evacuation step of forcibly sucking/discharging

air, gas and/or moisture in said internal die space portion (25,26);

a second, relatively shorter evacuation step of forcibly
sucking/discharging said air, gas and/or moisture in said internal die space

portion (25.26);
a resin molding step in which said resin tablets (R) are heated and melted
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said internal die space portion (25,26) in a relatively longer tine; second
evacuation neans for forcibly sucking and discharging said air, said
nmoirsture and said gas contained in said internal die space portion (25, 26)
to the exterior in a relatively shorter 42 re, thereby again inproving the
degree of vacuumin said internal die space portion (25,26); and neans
whereby said die closi iysHeRAS GhEY Qe Rdnigisaid ¢ayities (20i28) errand donip sites of

closing stages, and S%QJM&%M%@%CQ@ r@s%ﬁ%%%e%n(zs,%). thereby sealing said

electronic parts (27a) with resin: wherein said die closing step comprises:-

an intermediate closing step of defining a prescribed clearance
berween die surfaces of said upper and lower mold sections (1,2),

and

a complete closing step of joining said die surfaces of said upper

and lower mold sections (1,2) to each other; and wherein

both of said first evacuation step and said second evacuation step
are carried out in both said intermediate closing step and said
complete closing step. |
2. A method of molding resin to seal electronic parts in accordance with claim
1, wherein said second evacuation step is carried out after said first evacuation

step.

3. A method of molding resin to seal electronic parts in accordance with claim
1, wherein said first evacuation step is carried out after said second evacuation

step.

4. A method of molding resin to seal electronic parts in accordance with claim
1, wherein said second evacuation step is carried out simultaneously with said

first evacuation step.

5. A method of molding resin to seal electronic parts in accordance with a claim
1, wherein said second evacuation step is carried out after said resin tablets (R)
in said pots (9) are heated and expanded during said resin tablet heating step so
that the interior and the exterior of said resin tablets (RY are brought into

ventilative states.
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means -are operative at both said die closing stages. 8. Apparatus for

nol ding resin to seal electronic parts in accordance with claim?7, wherein:
sai'd first evacuation nmeans includes a vacuum source (40), | said second
evacuati on nmeans (45) includes a vacuemdBark, and three end portions of a

vacuum pat h havi gg éhreﬁ?‘{)rﬁnclﬂ ‘5?”4’:9?5 are, connect ed with said vacuum
: , “lding resin, 10 seal €le i e ai

source (40), sai & vadhd gl prolaifg resir, al €lectronic parts in accordance with claim
1, wherein said second evacuation step includes a step of releasing air, gas

and/or moisture to 2 vacuum tank (45) being previously brought into a prescribed

vacuum state when communication with said internal die space portion (25,26)

is closed and said vacuum tank is communicated with a vactum source (40).
7. Apparatus for molding resin to seal electronic parts, comprising:

a die (1,2) for resin molding including an upper mold section (1) and a
lower mold section (2) arranged oppositely to each other and containing
a plurality of pots (9), a plurality of cavities (10,20) and a plurality of
resin passages (25,26) for communicating said pots (9) and said cavities

(10,20);
means for supplying resin tablets (R) into respective pots (9);

means for supplying and setting electronic parts (272) mounted on lead
frames (27) in prescribed positions in said cavities (10,20) of said die
(1,2); '

4
means for closing said die (1,2) with said resin tablets (R) in said pots (9)
and said electronic parts (27a) in said cavities (10,20), and for heating

said resin tablets (R) for melting the same; and

means for injecting melted resin material into said cavities (10,20)
through said resin passages (25,26), thereby sealing said electronic parts

(272) with resin, said apparatus further comprising:

means for cutting off an internal die space portion (25,26) defined
upon closing of said die (1.2) by at least said pots (9), said resin

passages (25,26) and said cavities (10,20);
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i nternal die space portion (25,26) respectively to communicate with the
same, switching valves (47,48) being provided between said branch portions
and said vacuumtank as well as said internal die space portion (25, 26),
respectively. 9. Apparatus for nol ding #ddsi-n to seal electronic parts in
accordance with claim first evacuation means for forcibly sucking and discharging air,

moisture and gas contained in said internal die space portion
(25,26) to the exterior, thereby improving the degree of vacuum in

said internal die space portion (25,26) in a relatively longer time;

second evacuation means for forcibly sucking and discharging said
air, said moisture and said gas contained in said internal die space
portion (25,26) to the exterior in a relatively shorter time, thereby
again improving the degree of vacuum in said internal die space

portion (25,26); and

means whereby said die closing means operates with intermediate
and complete closing stages, and said first and second evacuation

means are operative at both said die closing stages.

- 8. Apparatus for molding resin to seal electronic parts in accordance with claim

7, wherein:
said first evacuation means includes a vacuum source (40),
'
said second evacuation means (45) includes a vacuum tank, and

three end portions of a vacuum path having three branch portions are
connected with said vacuum source (40), said vacuum tank and said

internal die space portion (25,26) respectively to communicate with the

same,

switching valves (47,48) being provided between said branch portions and

said vacuum tank as well as said internal die space portion (25,26),

respectively.

9. Apparatus for molding resin to seal electronic parts in accordance with claim
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- 45 -.°8, further conprising neans for controlling opening/closing of said
swi tching valves (47,48) in linkage. 10. An apparatus for nolding resin to
seal electronic parts in accordance with any of claims 7 to 9, wherein said
nmeans for sealing/nolding said el ectrorid5parts with resin includes

mul ti stage injection nmeans capabl e of changing the speed for injecting said

mel ted resin mat & i @hndidnsiditk GR%hE (66 cdntIIZY) opening/closing of said switching
valves (47,48) in linkage.

10. An apparatus for molding resin to seal electronic parts in accordance with
any of claims 7 to 9, wherein said means for sealing/molding said electronic
parts with resin includes multistage injection means capable of changing the

speed for injecting said melted resin material into said cavities (10,20).

11. Apparatus for molding resin to seal electronic parts in accordance with any
of claims 7 to 10, wherein said means (30,33) for cutting off said internal die
space portion (25,26) from the exterior includes a pair of outside air blocking
members (30,33) covering outer peripheries of said upper mold section (1) and
said lower mold section (2) in positions adjacent said internal die space portion
(25,26) and being slidable along said ox;ter peripheries to be engageable with

each other upon closing of said upper and lower mold sections (1,2).

12. Apparatus for molding resin to seal electronic parts in accordance with any
of claims 7 to 11, further comprising a pair of chase blocks (7,8), containing the
principal parts for carrying out resin molding, said blocks being detachably
engaged with said upper ‘thold section (1) and said lower mold section (2),

respectively.
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11. Apparatus for nolding resin to seal electronic parts in accordance with
any of clains 7 to 10, wherein said neans (30,33) for cutting off said

i ntternal die space portion (25,26) fromthe exterior includes a pair of
outside air bl ocking nenbers (30,33) covering outer peripheries of said
upper nold sg;fion (1) and said lower _nmgld section (2) in positions

adj acent sai G&e}nal di e space portion (25,26) and being slidable al ong
said outer peripheries to be engageable with each other upon cl osing of
sai d upper and |lower nold sections (1,2). 12. Apparatus for nolding resin
to seal electronic parts in accordance wth any

? 23 22 2 5 1
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of claims 7 to 11, further conprising a pair of chase blocks (7,8),
containing the principal parts for carrying out resin nolding, said blocks
bei-ng detachably engaged with said upper nold section (1) and said | ower
nol d section (2), respectively.

F1G.2

-2 -

34 —=A, _g_]

: 23 22b 22 5 |
| / _/ )

Qg
| o

f/4 7
37 A4 3
X 43
b bl
R =g S
3} é

NN

27,
7
o

, |
37| [23

Ba— \‘16 | 1 _H]

~
()]
~
(#3]
——
]

N
o
(¢))

Tiia is the replaosment sheet

Dats: 2 0 JUN %997



FIG.3

34~TEl= ;7 1

23 22b 22 5

%

Jz t
27 =
35 > 7
AN
3377 \\\ 3
43
417 AP PL

7%
]
Y
o\
4,

KF;H
== '//,m\v
§\\

U /
A\
N b oo

Bat |6 Wi

-

L

~12b 6

This is the replacement sheet

Date: 4 n yyy 1597



FI1G.4

—-—
I~

: 25 '
i P 26 26 40

__{
~0
)

22a 22a

This is the replacement §met

2 G JUN 1997

Date:



FIG.5

119

////,r/ /////

121a .’

108~

AN\ \\\\\\\\ /.
o Ly Lo 1,

/
NN\N\N \

Thig is the replacament sheet

Date: 2 Juy 1997



FI1G.6

EVACUATION EFFICIENCY

10° —T—T—1

e I B B ey
\\ 7
\
- \ : ) -
: \ 1--- INSTANTANEOUS EVACUATION 3
B 2--- ORDINARY EVACUATION ]
10 3 \‘\ =
- \ 3
- A Y ol
DEGREE | 1 N2 ]
OF L . (\\/ A
VACUUM L
(Torr)
<1 | I S R N B | ] I | I T S
10 0 10 B 15

TR T
VR e

,.,_MIME(seC) AR

. i,..., W..._..\.: :

Thig is the replacement sheet

Date: 20 N gt



REPLACEMENT SHEETS

DATE OF RECEIPT

SG

1 Description : paged ..7. to paged ...
O Claim(s) :paged..= to paged..”.
0 Drawing(s) : paged ..... to paged
| Abstract  : paged #€to paged

2 5 FEB 1938

-----

_46.. L Staveearemreseens

METHOD OF AND APPARATUS FOR MOLDING RESIN TO SEAL ELECTRONIC PARTS

ABSTRACT OF THE DISCLOSURE

In a method of_molding resin to seal electronic
parts, an internal die space portion (38) which is defined
at least by pots (9), cull portions (25), resin passages
(26) and cavities (10, 20) when an upper mold section (1)
and a lower mold secﬁion'(Z)'are closed is cut off from
'the exterior to carfy out evacuation by a vacuum source
(40) and instantaneous evacuation by an instantaneous
evacuation mechanism (45). According to this method, it
is possible to quickly improve the degree of vacuum in the
internal die space portion (38) by efficiently and
reliably discharging air, moisture and gas from the
internal die space portion (38) to the exterlor due to

synergistic action of the evaeuatn.on and the lnstantaneous
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evacuation. Consequently, res.z.n molded members are
prevented from formation of jog?ld__s_._ ;_:.."
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