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TITLE OF ?HE INVENTION -
Method of and Apparatus for Molding Resin to Seal

Electronic Parts
BACKGROUND OF THE INVENTION
Field of the Invention

"The present invention relates to a method of and an
apparatus for molding resin to seal elestronitiparts, for
sealing electronic parts such as ICs, Lsfs, diodes orx
capacitors which are mounted on lead frames with a resin
material.
Description of the Background Art

In general, electronic parts are sealed with molded
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resin by transfer molding, through a resin molding/sealing.

apparatus having the following basic structure:

Such a resin molding/sealing apparatus comprises a
mold having fixed and movable mold sections which are
opposed to each other, resin material supply pots which
are arranged in the mold, plungers v%hich are mounted on
the pots for pressurizing resin, cavities which are
provided in mold surfaces of the fixed and movable mold

sectlons respectively to face each other, and resin

-

passages provided between the pots and the cavities.
Resin tablets are supplied in the pots while
electronic parts which are mounted on lead frames are

supplied and set in prescribed positions of the csvities,
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1.".A'nethod of nolding resin to seal electronic parts for sealing
electronic parts being nounted on | ead

~and the yold is closed. The resin tablets provided in the
pots are heated and pressurized-sc that the résin
materials melted in the pots-are injected and charged into
the cavities provided on side positions of the pots
5 through the resin passages respectively. Thus, the resin
is molded to seal the electronic parts engaged in the
civities respectively. |
When a mold for mass production is employed for the
aforementioned apparatus, this leads to the following
10 problems:
 For example, the mold, which is ineﬁitgbly iﬁcrea&ed
in weight and size, is hard to handle while it is
difficult to maintain the mold in uniform working
accuracy. Thus, portions of the mold differ in resin
15 moldipg conditions from each other. Particularly in
manufacturing of products such as electronic parts to be
sealed with molded resin with requirement for high quality
and high reliability, the cavities may be partially
charged with no resin, or voids or defective parts may be
20_ formed in the interior and the exterior of the compacts as
§ealed due to such difference in resin molding/sealing
céhditions, to extremely reduce the quality of the
products. In order to maintain the mold in uniform
accuracy, further, the mold and the apparatus are

25 increased in cost.
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frahes wwth a resin material through a nolding unit (5) having a nold (26,
.28), resin supply pots (29) being

Futher, resin flashes adhere to the mold surfaces in
such a large quantity that the overall molding time is
increased since it takes time to remove the resin flashes,
leading to extreme redﬁction of productivity.

S In addition, a mold for mass production which is to
be mounted on the aforementioned conventional apparatus is
inevitably reétricted in size and production gquantity
since it is necessary to also take the size of a mold
closing mechanism or the like into consideration in this

10 case.

The mold provided in the aforementioned conventional
apparatus is generally adapted to simultaneously mold the
same type of compacts. In order to mold different types
of compacts, therefore, ‘it is necessary to exchange the

15 mold which is mounted on the molding apparatus itself. In
oxder to simultanéously mold different types of compacts
by the same molding apparatus, further, it is necessary to
change the layout of the mold itself or to simultaneously
mount different types of molds on the apparatus.

20 When the mold which is mounted on the molding
gpparatus itself is frequently changed for molding

—different types of compacts, however, the mold exchange
operation is troublesome and réduées productivity. When
the layout of the mold which is mounted on the molding

25 apparatﬁs itself is changed to be capable of
[ —
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arranged in said nold, resin pressurizing plungers being provided on said
cavities being provided in nold

pot s,
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simultaneously molding different types of compacts, the
design of the mold is complicated and the usage of the
mold is restricted to the layout, leading to inferiority
in generality and increase in cost for the mold and the
molding apparatus.

When a plurality of molds of different types are
simultaneously mounted on the m&iding appératus, the molds
themselves must be miniaturized due to restriction of
spaces for receiving the same, ieading to complicated
design of the molds and reduction in productivity. If a
plurality of molding apparatuses are employed
independently of each other in correspondence to the
number of'différent types of compacts for solving this

problem, for example, the cost for the production

equipment is disadvantageously increased.

In a conventional method of molding resin to seal
electronic parts, on the other hand, an unsealed lead
frame supplying step of supplying unsealed lead frames
into prescribed positions of cavities provided in a mold,

a resin tablet supplying step of supplying resin tablets

_into pots provided in the mold, a sealed lead frame

takeout step of taking out the sealed lead frames from the
mold to the exterior, and a mold surface cleaning step of
cleaning mold surfaces of the mold after resin

molding/sealing are generally successively carried out
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surfaces of said nold, and resin passages being provided between said
.cavities and said pots, said nethod
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independently of each other.

In such a conventional method of molding resin to
seal electronic parts, therefore, the overall molding time
is so increased that productivity is extremely reduced.
SUMMARY OF THE INVENTION

An object of the present invention is to provide a
method of and an apparatus for molding resin to seal
electronic parts, which can simply cope with production of
electronic parts to be sealed with molded resin in small
and large quantities, for molding producfs in high quality
and high reliability with neither voids nor defective
parﬁs formed in the interior and the exterior of the
compacts as sealed.

. Another object of fhe présent invention is té provide

a method of and an apparatus for molding resin to seal
electronic parts, which can simply cope with simultaneous
production of different types of compacts for molding the
-products in high quality and high reliability.

still anothér object of the present invention is to
provide a method of molding resin to seal electronic parts
_which can produce sealed compacts of electronic parts in
high efficiency by reducing the overall time for molding
resin to seal the electronic parts.

In order to attain the aforementioned objects, a

method of molding resin to seal electronic parts according

I —
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conprising: a step of adjusting the nunber of nolding units by
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to a first aspect of the present invention is adapted to

. seal electronic parts which are -mounted on lead frames

with a molded resin material through molding units each
having a mold, resin supply pots which are arranged in the
mold, resin pressurizing plungers which are provided on
the pots, cavities which are provided in mold surfaces of
the mold, and regin passages provided betweeft*the cavities
and the pots. According to this method, the number of the
molding units is adjusted b& detachably mounting an
additional molding unit with respect to that already
provided on an apparatus for molding resin to seal
electronic parts. Thereafter unsealed lead frames having
electronic parts mounted thereon and resin tablets are
supplied to each molding unit. Then, thé electronic parts
are sealed with molded resin through each molding unit,
and taken out from the same to the exterior.

According to this method, it is possible to utilize
the unit as that having minimum forming units for molding
resin to seal electronic parts, while it is also possible

to utilize the same as that having a plurality of forming

wgg;ts by simple means of detachably combining an

additional molding unit with the minimum forming units.
Therefore, it is possible to simply form an apparatus
for molding resin to seal electronic parts which is

responsive to mass production without increasing the mold

-6- This Sheet Has Been Re’i ced
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detachabl y nounting an additional nolding unit (5a, 5b, 5c) with respect to
.said nmolding unit (5) being already

itself in size. Further, it is also possible to simply

form an apparatus for molding resin to seal electronic

parts which can cope with small production withéut

increasing the mold itself in size since the additional
5 molding unit can be properly detached.

Namely, it is possible to arbitrarily and simply
adjdst the number of the molding units provided on the
molding apparatus in response to the production quantity
as requi;ed. Thus, it is possible to readily cope with

10 small production and mass production at need for molding
resin to seal electronic parts. |

According to this method, further, it is possible to
simply form an apparatus for molding resin to seal
electronic parts which is responsive to mass production

15 without increasing the mold itself in size, whereby
products having high quality and high reliability can be
produced in high efficiency with neither voids nor
defective parts formed in the interior and the exterior of
sealed compacts of electronic parts.

20 "In a preferred embodiment, respective steps of the

| _method of molding resin to seal electronic parts: according
to the first aspect of the present invention are carried
out as follows:

In a step of supplying unsealed lead frames having

25 electronic parts mounted thereon and resin tablets to each
Iﬁietﬁﬁlfiinlieflliced




provi‘ded in an apparatus for nolding resin to seal electronic parts;
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molding unit, a number of unsealed lead frames having
electronic parts mounted thereon are supplied to and set
in prescribed positions of a lead frame supply unit and
thereafter transferred to a lead frame aligning unit to be
aligned with each other along a prescribed direction.
After a prescribed number of resin tablets are supplied
into a resin tablet discharge Whlt and aligned with each
other, the unsealed lead frames and the resin tablets are
transferred to a clearance between fixed and movable mold
sections provided in the molding unit, so that the
unsealed lead frames and the resin tablets are supplied in
préscribed positions of cavities and pots provided in the
molding unit respectively.

In a step of molding resin to seal the electronic
parts, the fixed and movable mold sections are closed
while the resin tablets provided in the pots are heated
and pressurized to be melted so that molten resin
materials are injected into and charged in the cavities
through resin passages, to be molded for sealing the
electronic parts which are engaged in the cavities.

. In a step of taking out the sealed electronic parts
from each molding unit to the exterior, the lead frames
sealed through the aforementioned molding/sealing step are
taken out from the fixed and movable mold sections to the

exterior, while mold surfaces of the fixed and movable

-
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a step of supplying unsealed | ead franes (14) having el ectronic parts
mount ed thereon and resin tablets (21)
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mold sections are cleaned. Thereafter the sealed lead
frames are transferred to a poSition of a degating unit,
so that gate portions are removed from the same.
Thereafter the sealed lead frames are transferred to a
lead frame storage unit, to be picked up independently of

each other and stored in the storage unit.

S -

st In a more preferred embodiment of the method of

molding resin to seal electronic parts according to the
first aspect of the present invention, the already
provided molding unit and another molding unit are adapted
to mold resin for sealing different types of electronic
parts, so that different types of products are
simultaneously sealed with molded resin in parallel With'
each other through these molding units.

According to this method, it is possible to couple
molding units with each other in response to the number of
different types of products, for simultaneously sealing
the respective types of products in parallel with each
other. Thus, it is possible to efficiently cope with mass
production of a number of types of electronic parts.

_ A method of molding resin to seal electronic parts
according to a second aspect of the present invention
comprises a step of supplying unsealed lead frames, a step
of supplying resin tablets, a step of closing upper and

lower mold sections, a step of molding resin to seal the

This Sheet Has Been Reﬂlaced : -9
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i Nt o ‘each said nolding unit (5, 5a, 5b, 5c); a step of mplding resin to
said electronic parts

seal
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electronic parts, and a step of taking out the sealed lead
frames, as well as a step of cleaning respective mold
surfaces of the upper and lower mold sections. The

feature of this method resides in that the steps of
cleaning the mold surfaces, supplying unsealed lead frames
and supplying the resin tablets are simultaneously carried
out in parallel with the step of taking out the sealed

lead frames.

According to this method, the step of cleaning the
mold surfaces is carried out with the step of taking out
the sealed lead frames, while the steps 6f supplying
unsealed lead frames and the resin tablets are also |
carried out at the same time. Thus, it is possible to
carry out the steps of taking out the sealed lead frames
and cleaning the mold surfaces in parallel with each
other, while it is also possible to carry out the steps of
supplying unsealed lead frames to be subsequently sealed
and §upplying the resin tablets in parallel with each
other. Consequently, a waiting time for successive

operations for molding resin to seal electronic parts is

_reduced, whereby it is possible to reduce the overall

molding time.
In a preferred embodiment of the method of molding
resin to seal electronic parts according to the second

aspect of the present invention, respective steps are

-10- his Sheet Has Been Reﬂlaced
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t ir ough each said nolding unit (5, 5a, 5b, 5c¢); and a step of taking out
seal ed said electronic parts
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carried out as follows: In a step of taking out sealed
lead frames, an unloader unit is advanced into a clearance
between upper and lower mold sections to engage with the
sealed lead frames, and then retracted in this state to
take out the sealed lead frames to the exterior of the
upper and lower mold sections.

In a step of supplying unsealed 1&d frames, on the
other hand, a loader unit is advanced into the clearance
between the upper and lower mold sections in retraction of
the unloader unit, to supply unsealed lead frames into
prescribed positions of cavities provided in the upper énd
lower mold sections.

In a step of supplying resih tablets, the loader unit
is advanced into the clearance between the upper and lower
mold sections in retraction of the unloader unit, to
supply the resin tablets into pots. In a step of cleaning
mold surfaces, a cleaner unit is moved along the clearance
between the.upper and lower mold sections, to clean the
mold suifaces thereof. |

According to this.method, it is also possible to
_sarry out the steps of supplying unsealed lead frames and
the resin tablets simultaneously with the advancement of
the loader unit into the clearance between the upper and
lower mold sections.

It is also possible to cafry out the step of cleaning

This Sheet Has Been Reﬂlaced -11l-
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from®each said nolding unit (5 5a, 5b, 5c) to the exterior.

the mold'gurfaces with the cleaner unit in the retraction
of the unloader unit. |

Further, the step of cleaning the mold surfaces may
be simultaneously carried out in'parallel with the step of

5 taking out the sealed lead frames.

The step of cleaning the mold surfaces may be carried
out by¥¥etracting the cleaner unit which is mounted on the
unloader unit with the same in retraction of the unloader
unit in the step of taking out the sealed lead frames.

10 An apparaﬁﬁs for implementing the method of molding
resin to seal electronic parts according to the first
aspect of the present invention comprises é molding unit,
a mechanism for supplying unsealed lead fiames having
electronic parts mounted thereon and resin tablets to the

15 molding unit, and a mechanism for taking out'the
electronic parts as sealed from the moldiné unit to the
exterior. The feature of this apparatus resides in that
another molding unit can be detachably mounted with
respect to the already provided molding unit, so that the

20 number of the molding units can be increased/decreased.

An apparatus for implementing the method of.molding
resin to seal electronic parts according to the second
aspect of the present invention comprises a molding unit,

an unsealed lead frame supply mechanism, a resin tablet

25 supply mechanism, a mold closing mechanism and a mechanism
T
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for taking out sealed lead frames as well as a mold
surface cleaning mechanism for cleaning respective mold
surfaces of a mold. The resin tab;et supply mechanism is
formed to interlock with the mechanism for taking out
sealed lead frames, so that unsealed lead frames can be
supplied simultaneously with the operation for taking out
sealed lead frames.

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 ﬁith the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B are a schematic plan view and a
schematic front elevational view of an apparatus for
molding resin to seal electronic parts according to the
present invention, showing a combination of minimum
forming units for molding resin to seal electronic parts;

Fig. 2 is a schematic plan view showing the apparatus

for molding resin to seal electronic parts shown in Figs.

_1A to 1B, in combination with an additional molding unit;

Fig. 3 is a schematic front elevational view of the
apparatus for molding resin to seal electronic parts
corresponding to Fig. 2}

Fig. 4 is a schematic plan view showing the apparatus

I
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for molding resin to seal electronic parts shown in Figs.
1A to 1B, in combination with a-plurality of additional
molding units;

Fig. 5 is a schematic side elevational view of the
apparaﬁus for molding resin to seal electronic parts
corresponding to Figs. 1A and 1B;

Figs. 6A to 6D illustrate steps of takin@F‘out sealed
lead frames and storing the same in stock magazines; and

Fig. 7 is a schematic plan view showing a coupling
portion beﬁween the apparatus for molding resin to seal
electronic parts shown in Figs.'lA to 1B and another
molding unit, and engaging means in the coupliﬁg poition
bétweén the molding units.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention is now
described with reference to the drawings.

Referring to Figs. 1A and 1B, an apparatus for
molding resin to seal electronic parts according to an
embodiment of the present invention comprises a lead frame

supply unit 1 for supplying unsealed lead frames having

_electronic parts mounted thereon, a lead frame aligning

unit 2 for aligning the unsealed lead frames with each
other along a prescribed direction, a resin tablet supply
unit 3 for supplying resin tablets, a resin tablet

discharge unit 4 for aligning the resin tablets with each

This Sheet Has Been Replaced -14-




2:_A‘hethod of nolding resin to seal electronic parts in accordance with
cl.aim 1, wherein said step of

bther and, discharging the same, a molding unit 5 for
molding resin to seal the electronic parts, a loader unit
6 for transferring the lead frames and the resin tablets.
which are aligned with each other to the molding unit 5,

5 an unloader unit 7 for taking out the lead frames as
sealed, a cleaner unit 8 for a mold, a transfer unit 9 for
transferring-%ﬁé sealed lead frames, a degating unit 10
for removing gateé from the sealed lead frames, a pickup
unit 11 for picking up the_sealed lead frames as degated

10 independently of each other, a lead frame storage unié ;2
for storing the degated sealed lead frames in respective
magazines independently of each other, and a controller
unit 13 for continuously and automatically controliing the
operations of the aforementioned units.

15 The aforementioned lead frame supply unit 1 is
provided with a set portion 16 for an in-magazine 15
storing a plurality of unsealed lead frames 14 having
electronic parts mounted thereon, and a proper pushe;
mechanism 17 for transferring the unsealed lead frames 14

20 from the in-magazine 15 to the lead frame aligning unit 2

"iqgependently of each other.

The lead frame aligning unit 2 is provided ﬁith a
proper aligning mechanism 18 for aligning the unsealed
lead frames 14 which are received from the lead frame

25 supply unit 1 with each other along a prescribed

-15-~ This Sheet Has Been Reﬁll




supplying said unseal ed | ead frames (14) having electronic parts nounted
thereon and said resin tablets (21) into

direction.

While two unsealed lead frames 14 are aligned in
parallel with each other and an inverting/aligning
mechanism is provided for inverting one of the unsealed

5 lead fraﬁes 14 in response to a mold iayout structure in
the molding unit 5 in Figs. 1A and 1B, it is not necessary
to invert any unsealed lead frame when the mold layout is
adapted to supply a single unsealed lead frame 14.

The resin tablet supply unit 3 is provided with resin

10 tablet supply members 19 in a number correspondlng to that
of pots provided in the molding unit 5.

The resin tablet supply members 19 are arranged in a
mode coriesponding to the number of the pots provided in
the molding unit 5 and intervals therebétween, and

i5 integrally stored in a required resin tablet cassette 20,
in consideration of convenience in handling.

The resin tablet supply members 19 can be
appropriately replaced by proper ones when the mold layout
is changed in the molding unit 5, in response to the

20 number of new pots and intervals therebetween.

_ As shown in Fig. 3, the resin tablet discharge unit 4
is provided with a proper pusher mechanism 22 for
discharging the resin tablets 21, which are stored in the

resin tablet supply members 19 provided in the resin

25 tablet supply unit 3, in states aligned with each other.

i




each $aid nmol ding unit (5, 5a, 5b, 5c) includes: a step of supplying and
Setting a nunber of said

The molding unit 5 is provided with a fixed plate 25

which is fixed to an upper part-oﬁ an apparatus body 23
through tie-bars 24, a fixed upper mold section 26 which
is mounted on the fixed plate 25, a movable lower mold

5 section 28 which is oppositely arranged under the fixed
upper mold section 26 to be vertically driven by a
required mold switching mechanism 27, and a plurality%df
(seven in Fig. iA) pots 29 which are arranged on the
movable lower mold section 27.

10 Further, plungers are engaged in the respective pots
29 for pressurizing the resin tablets 21 and heating means
such as heaters are provided on the upper and lower mold
sections 26 and 28, while required numbers of resin
molding cavities are oppositely provided in mold,surfacés

15 of the upper and lower mold sections 26 and 28 and resin
passages (not shown) are provided between the pots 29 and
the cavities.

When the upper and lower mold sections 26 and 28 are
closed and the resin tablets 21 provided in the respective

20 pots 29 are heated and pressurized, therefore, molten

_resin materials can be injected/charged into the
respective cavities through the resin péssages.

The loader unit 6 is provided with a loader 30 for
simultaneously transferring two unsealed lead frames 14

25 which are aligned with each other by the lead frame

-17- This Sheet Has Been Re
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uns€al ed | ead frames (14) having electronic parts nounted thereon in
prescribed positions of a |lead frane supply
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aligning unit 2 and a plurality of (seven in Fig. 1A)
resin tablets 21 which are aligned with each other and

discharged by the resin tablet discharge unit 4 toward the

~molding unit 5.

The loader 30 is adapted.to reciprocate between
positions of the lead frame aligning unit 2 and the
molding unit 5, for'pf@king up two unsealed lead frames 14
through a proper mechanism (not,shown) while picking up
the respective resin tablets 21 discharged by the resin
tablet discharge unit 4 by a proper mechanism (not shown)
in the position of the lead frame aligning unit 2 (see |
Fig. 3). |

At this time, two unsealed lead frames 14 and the
respective resin tablets 21 are picked up by the loader 30
in the same mode as a mold layout in the molding unit 5.
Thus, it is possible to supply two unsealed lead frames 14
and the respective resin tablets 21 into prescribed
positions of the cavities and the pots 29 respectively by
transferring the same to portions above the movable lower

mold section 28 of the molding unit 5 and relieving the

_same from the picked-up states.

While it is possible to advantageously simplify the

overall structure of the apparatus and to reduce the

overall molding time since the loader 30 simultaneously

transfers the unsealed lead frames 14 and the respective

s Sheet Has Been Reﬁaced -18-
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unjfﬁ a step of transferring said unseal ed | ead franes (14)

resin tablets 21, mechanisms for transferring the lead
frames 14 and the resin tablets- 21 may alternatively be
provided independently of each other so that these
transfer mechanisms are driven independently of each
other. | |

The unloader unit 7 is provided with an unloader 31
for taking out the lead frames 14 which are sealed with
molded resin in the mélding unit 5 to the extexior of the
upper and lower mold sections 26 and -28.

This unloader 31 is adapted to reciprocate with
respect to the position of the molding unit 5, to be
capable of taking out two sealed lead frames 14 and a gate

portion integrated therebetween to the exterior in a state

.simultaneously picked up by a proper mechanism (not

shown).

The cleaner unit 8 is provided with an air blow
mechanism for blowing air to the mold surfaces of the
upper and lower mold sections 26 and 28 provided in the
molding unit 5 and a vacuum mechanism (not shown) for
sucking dust away from the mold surfaces.

Further, the cleaner unit 8 is integrated with the

unloader 31 of the unloader unit 7. Thus, the cleaner

"~ unit 8 is adapted to simultaneously reciprocate with the

unloader unit 7 with respect to the position of the

molding unit 5.

-19- This Sheet Has Been Re [ill
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in said lead frame supply unit (1) to a lead frame aligning unit

Further, the cleaner unit 8 is driven when the
unloader unit 7 picking up the sealed lead frames 14 is
retracted to the exterior, for example, to suck dust away
from the mold surfaces by the actions of the air blow and
vacuum mechanisms and store the same .in a proper dust
collection part 32. Thus, it is possible to simply and
efficiently clean the mold surfaces in advance to next¥:
resin molding. _

While it is possible to simplify the overall
structure of the apparatus and to reduce the overall
molding time due to the integrated structufe of the
unloader unit 7 and the cleaner unit 8, these units 7 and
8 may alternatively be formed independently of each other
to be driven independently of each other.

Further, the cleaner unit 8 may be provided with a
brush member for forcibly separating resin flashes
adhering to the mold surfaces and an excitation mechanism
therefor, for example.

As shown in Figs. 6A, 6B and 6D, the aforementioned

- transfer unit 9 for the sealed lead frames 14 is provided

with a proper pallet 33 which reciprocates to transfer the

sealed lead frames 14 taken out by the unloader unit 7 to
positions of the degating unit 10 and the lead frame
storage unit 12.

As shown in Fig. 6B, the degating unit 10 is provided

This Sheet Has Been R laced -20-




a step of aligning said unsealed |ead frames (14) being transferred to said
{ead franme aligning unit (2)

with a gate breaking mechanism 34 for removing the gate
portion defined between the sealed lead frames 14 which
are transferred by the pallet 33 of the transfer unit 9.
This gate breaking mechanism 34 is adapted to pick up two
5 sealed lead frames 14 which are coupled/integrated with
each other through a gate porfion 35 as shown in Fig. 1A,
for example, through*d proper mechanism (not shown) and to
pressurize the gate portion 35 defined between the lead
frames 14 in this state for cutting/removing the same.

10 As shown in Figs. 6C and 6D, further, the pickup unlt
11 is prov;ded with a pickup mechanism 36 for picking up
two sealed lead frames 14 which are transferred from the
degating unit 10 through the pallet 33 of the transfer.
unit 9 independently of each other.

15 . This pickup mechanism 36 can pick ué two sealed lead
frames 14 transferred by the pallet 33 of the transfer
unit 9 independently of each othexr, as shown in Fig. 6C.

The lead frame storage unit 12 is provided with stock
magazines 37 capable of storing two sealed lead frames 14

20 which are independently picked up through the pickup
jmgphanism 36 of the pickup unit 11 independently of each
otﬁer.

The two sealed lead frames 14 which are picked up by
the pickup mechanism 36 of the pickup unit 11

25 independently of each other are relieved from the pickup

~-21~ Sheet Has Been Replaced
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with &ach ot her al ong a prescribed direction, a step of supplying a
prescri bed nunber of said resin

mechanism 36 when the pallet 33 of the transfer unit 9 is
retracted to its original position so that the same can be
stored in the prescribed stock magazines 37 provided under
the same independently of each other, as shown in Fig. 6D.
5 The controller unit 13 is adapted to continuously and
automatically control the operations of the aforementioned
units, for molding resin to seal the electronic parts in
the following manner, for example:
Two unsealed lead frames 14 provided in the in-

10 magazine 15 of the lead frame supply unit 1 are
transferred.by the pusher mechanism 17 toward the lead
frame aligning unit 2 independently of each other.

Then, the two unsealed lead frames 14 are aligned
with each other along the prescribed direction by the

15 aligning mechanism 18 of the lead frame aligning unit 2.

Following or in parallel with the aforementioned
steps of transferring the two unsealed lead frames 14 and
aligning the same with each other, the seven resin tablets
2] are aligned with each other and discharged by the resin

20 tablet supply unit 3 and the resin tablet discharge unit

4.
Then, the two unsealed lead frames 14 provided in the

lead frame aligning unit 2 and the seﬁen resin tablets 21

provided in the resin tablet supply unit 3 are transferred

25 to a clearance between the upper and lower mold sections
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tabl ef's (21)

into a resin tablet discharge unit (4) and aligning the sane

With each ot her, and
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26 and 28 of the molding unit 5 through the loader 30 of
the loader unit 6, and the same.are relieved from the
loader 30 so that the unsealed lead frames 14 are supplied
into prescribed positions of the cavities provided in the
movable lower mold section 28 while the respective resin
tablets 21 are supplied into the pots 29.

Then, the upper and lower mold sections 26 and 28%a¥ve
closed by the mold switching mechanism 27 while the resin
tablets 21 received in the pots 29 are heated and
pressurized to be melted so that molten resin materials
are injected/charged into the cavities through the resiﬂ
passages respectively, for sealing the elect¥onic parts
engaged in the cavities respectively. |

Then, the lead frames 14 as sealed are taken out from
the upper and lower mold sections 26 and 28 of the molding
unit 5 to the exterior through the unloader 31 of the
unloader unit 7, while the mold surfaces of the upper and
lower mold sections 26 and 28 are cleaned by the air blow
and vacuum mechanisms of the cleaner unit 8 in retraction

of the unloader 31 so that dust is sucked away from the

mold surfaces.

Then, the sealed lead frames 14 which are taken out
by the unloader unit 7 are transferred to the position of

the degating unit 10 through the pallet 33 of the transfer

uanit 9.
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a step of transferring said unsealed |lead franes (14) being set in said
I'ead frame aligning unit (2) and said

Then, the gate portion 35 between the sealed lead
frames 14 is cut and removed through the gate breaking
mechanism 34 of the degating unit 10.

Then, the two sealed lead frames 14 separated from

5 each other by removal of the gate portion 35 are
transferred to the position of the lead frame storage unit
12 through the pal¥ét 33 of the transfer unit 9.

Then, the two sealed lead frames 14 which are

separated from each other are picked up independently of
10 each other through the pickup mechanism 36 of the pickup
unit 11. -

Then, the pallet 33 of the transfei unit 9 is
retracted and the two sealed lead frames 14 are relieved
from the pickup mechanism 36 of the pickup unit 11, to be

15 stored in the respective stock magazines 37 independently
of each other.

Engaging means 38 is provided on a right end portion
of a bottom base 39 of ‘the molding unit 5, to be coupled
with another molding unit as described later.

20 As hereinabove described, the apparatus for molding
_-resin to seal electronic parts shown in Figs. 1A and 1B is
formed by a combination of minimum forming units for
molding resin to seal electronic parts.
In this apparatus for molding resin to seal

25 electronic parts, further, the series of steps are

-
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resin tablets (21) being aligned with each other in said resin tablet
discharge unit (4) into a clearance between a

continuously and automatically carried out by the
controller unit 13.

Figs. 2 and 3 show the apparatus for molding resin to

seal electronic parts formed by the combination of the

5 minimum units shown in Figs. 1A and 1B, which is combined.
with an additional molding unit 5a having the same
function as that of the molding unit 5, and Fig. 4 shows
the apparatus which is combined with a plurality of
additional molding units 5b and 5c.

10 ' The additional molding units 5a, 5b and 5c are ‘
identical in structure to the aforementioned molding unit.
5, and detachably mountable on a side portion of the
molding unit 5 provided in the apparatus for molding resin
to seal electronic parts formed by the combination of the

15 minimum units shown in Figs. 1A and 1B.

Therefore, it is possible to form an apparatus for
molding resin to seal electronic parts which is responsive
to mass production with molds substantially increased in
size, by successively mounting the additional molding

20 units 5a, 5b and 5c on the side portion of the molding
/ng;t 5 of the apparatus for molding resin to seal
electronic parts formed by the combination of the minimum
units shown in Figs. 1A and 1B.
.Namely, it is possible to arbitrarily and simply

25 adjust the number of molding units provided in the
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fixea'nnld section (26) and a novable nold section (28) in each said
ol ding unit (5, 5a, 5b, 5c) while supplying

10
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20

25

aforementioned apparatus in response to the production
quantity as required. Thus, it-is possible to éimply cope
with production of sealed electronic parts in small and
large quantities at need.

When the apparatus for molding resin to seal
electronic parts is combined with the additional molding
units, it is possible to use most of the members providéd
in the apparatus for molding resin to seal eleétronic
parts which is formed by the combination of the minimum
units shown in Figs. 1A and 1B as such.

Namely, it is possible to substantially use the
unsealed lead frame supply unit 1, fhe lead frame aligning
unit 2, the resin tablet supply unit 3, the resin tablet
discharge unit 4, the loader unit 6, the unloader unit 7,
the cleaner unit 8, the transfer unit 9, the degating unit
10, the pickup unit 11, the lead frame storage unit 12 and
the controller unit 13 és such by changing control
conditions by the controller unit 13 in response to the
number of the molding units as employed.

The engaging means 38 is provided between the molding

_anit 5 of the apparatus for molding resin to seal

electronic parts which is formed by the combination of the
minimum units shown in Figs. 1A and 1B and the additional
molding unit 5a which is coupled with or detached from the

same, for simply and reliably positioning the molding

This Sheet Has Been R

I

-26-



sai.d Gnseal ed | ead franes (14) into prescribed positions

5
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units 5 and 5a and coupling the same with each other.

The engaging means 38 may be formed by irregular
engaging parts which are formed on bottom bases 39 of the
molding units 5 and 5a as shown in Figs- 3 and 7, for
example. |

In the mode shown in Figs. 2 to 4, the apparatus for
molding resin to s&&1 electronic parts is adapted to mold
resin for simultaneously sealing the same type of products
through steps which are basically identical to those in
the mode shown in PFPigs. 1A and 1B, with addition of the
following steps: '

‘In addition to the steps carried out in the apparatus
for molding resin to seal electronic parts which is formed
by the combination of the minimum.units, the same type of
products are sealed in the additiohal molding units 5a, 5b
and 5c¢ through a step of transferring unsealed lead frames
14 and resin tablets 21 from the lead frame aligning unit
2 and the resin tablet 'supply unit 3 to the additional
molding units 5a, 5b and 5c¢ while setting the same in
prescribed positions with the loader unit 6, a step of

_molding resin to seal electronic parts by the additional
molding units 5a, 5b and 5c, a step of taking out the lead
frames 14 as sealed by the unloader unit 7, a step of
cleaning the mold surfaces by the cleaner unit 8, a step

of transferring the sealed lead frames 14 to the position
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of the degating unit 10 by the transfer unit 9, a step of
cutting/removing gate portions 35 defined betwéen the
sealed lead frames 14 by the degating unit 10, a step of
transferring the sealed lead frames 14 as degated to the
position of the lead frame storage unit 12 by the transfer
unit 9, a steb of picking up'the sealed lead frames 14
from the posifion of the laad frame storage unit 12 by the
pickup unit 11, and a step of storing the sealed lead
frames 14 picked up by the pickup unit 11 in the stock
magazines 37.

At this time, most of the members provided in'the
apparatus for molding resin to seal electronic parts which
is formed by the combination of the minimum units shown in
Figs. 1A and 1B are used as such as described above.
Therefore, periods for starting steps of molding resin to
seal electronic parts in the respective molding units 5,
5a, 5b and 5c may be set at prescribed time intervals.

Also when the molding units 5, 5a, S5b and 5c¢ are
different in mold layout from each other in the apparatus

for molding resin to seal electronic parts which is

"p;pvided with the additional molding units 5a, 5b and 5¢

as shown in Figs. 2 to 4 for molding different types of
products in the molding units 5, 5a, 5b and 5c, it is
possible to use most of the units pro?ided in the

apparatus shown in Figs. 1A and 1B as such.

-28-
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- 38‘3 of said cavities in each said nolding unit (5, 5a, 5b, 5c¢)

L
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In this case, the unsealed lead frame supply unit 1
may be provided with in-magazines 15 in a number

corresponding to that of the different mold layouts, while

- the lead frame storage unit 12 may be provided with stock

magazines 37 in a number corresponding to that of the in-

magazines 15.

When the numbers of the pots 29 provided in €hé
molding units 5, 5a, 5b and 5¢ and the numbers and shapes
of the lead frames 14 are different from each other, the
respective units may be provided with functions which are
changeable/adjustable in response thereto, in addition to
the in-magazines 15 and the stock magazines 37 provided in
numbers corresponding to that of the different.mold
layouts.

For example, the resin tablet supply unit 3, the
resin tablet discharge unit 4, the loader unit 6, the
unloader unit 7, the degating unit 10 and the pickup unit
11 may be provided with  functions which are
changeable/adjustable in correspondence to the changes in

number of the pots 29 and in number and shape of the lead

_frames 14.

Alternatively, the additional molding units 5a, 5b
and 5c may be provided with dedicated loader units,
dedicated unloader units, dedicated degating units and

dedicated'pickup units respectively.
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and §Upp|ying resin tablets (2) into said pots, said step of nolding resin

to seal

10

15

20

25

said el ectronic

While the additional molding units Sa, 5b and 5¢c are
identical to the molding unit 5, mold layouts thereof may
be different from each other in response to compacts to be
formed, for manufacturing different types of compacts in
the molding units 5, 5a, 5b and 5¢. Further, the
additional molding units 5a, 5b and 5c can be detachably
mounted on the sit® portion of the molding unit 5 provided
in the apparatus for molding resin to seal electronic
parts which is formed by the combination of the minimum
units shown in Figs. 1A and 1B. _

Therefore, it is possible to simply form an apparatus
for molding resin to seal electronic components
substantially comprising a plurality of molds by
successively mounting the additional molding units 5a, 5b-
and 5c on the apparatus for molding resin to seal
electronic parts which is formed by the combination of
the minimum units.

On the other hand, it is also possible to form an
apparatus for molding resin to seal electronic parts

having a substantially small number of mold(s) by

_successively removing the additional molding units 5a, 5b

and 5c¢ or stopping operations thereof.
In other words, the number of the molding units can
be arbitrarily and simply adjusted in the aforementioned

apparatus in response to the required production quantity,
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components includes: a step of closing said fixed nold section (26) and

w
1)

whereby %t is possible to simply and quickly cope with a
case of simultaneously manufacturing different types of
products in small or large quantities while it is also
possible to simply cope with a case of simultaneously

5 manufacturing the same type of products in small or large
quantities.

When the apparatus for molding. resin to seal
electronic parts in the mode shown in Figé. 2 to 4 is
adapted to simultaneously form different types of

10 products, steps of forming additional products in the
additional molding units 5a, 5b and 5¢c may be added to £he |
aforementioned steps which are carried out in the
apparatus formed by the combination of the minimum units.
for molding resin to seal electronic parts.

15 When the aforementioned steps 6f molding resin to
seal electronic parts are continuously and automatically
carried oﬁt, it is possible to produce sealed compacts of
electronic parts in high efficiency while reducing the
overall molding time, by carrying out the aforementioned

20 steps of supplying and taking out the respective members

_and cleaning the mold surfaces in parallel with each
other.

In parallel with the unsealed lead frame supplying
step of transferring unsealed lead frames 14 into the

25 clearance between the upper and lower mold sections 26 and
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sai d ‘novabl e nol d section (28) -while heating, pressurizing and nelting said
vresin tablets (21) in said pots for

Ay

28 provided in the molding unit 5 and supplying the
unsealed.lead frames 14 into the prescribed positions of
the cavities provided in the upper and lower mold sections
26 and 28, the resin tablet supplying step of transferring
5 the resin tablets 21 into the clearénce between the upper
and lower mold sections 26 and 28 provided in the molding
unit 5 -and supplying the same into the pots 2% provided in
the lower mold section 28 so that these steps can be
carried out substantially in a single step time, whereby
10 the overall molding time is reduced.

Further, it is possible to reduce the overall molding
time by simultaneously carrying out the sealed lead frame
takeout step of advancing the unloader unit 7 into the
clearance between the upper and lower mold sections 26 and

15 28, engaging the sealed lead frames 14 and retracting the
unloader unit 7 in this state for taking out the sealed
lead frames 14 to the exterior of the upper and lower mold
sections 26 and 28 with the step of cleaning the mold
surfaces of the upper and lower mold sections 26 and 28.

20 In this case, the mold surface cleaning step can be

_carried out simultaneously with the retraction of the
uﬂloader unit 7, whereby these steps can be carried out
substantially in a single step time.

In addition, a step of supplying unsealed lead frames

25 14 to be subsequently sealed to the prescribed positions
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injeéfing and charging nolten resin materials into said cavities through
sai d resin passages thereby nolding resin
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of the cavities provided in the upper and lower mold
sections726 and 28 by advancing the loader unit 6 into the
clearance between the upper and lower mold sections 26 and
28 in the aforementioned retraction of the unloader unit
7.

Further, a resin tablet supplying step of supplying
the resin tablets 21 employed for the next sealing
operation into the pots 29 of the lower mold section 28
can be carried out simultaneously with the aforementioned
advancement of the loader unit 6.

Namely, it is possible to substantially
simultaneogsly carry out the advancement of the loader
unit 6 in the retraction of the unloader unit 6 and the
steps of supplying the unsealed lead frames 14 and the
resin tablets 21 through the loader unit 6.

Thus, it is possible to furthef reduce the overall
molding time by substantially simultaneously carrying out
the sealed lead frame takeout step, the mold surface
cleaning step, the unsealed lead frame supplying step and

the resin tablet supplying step in parallel with each

.other within a short time.

As hereinabove described, it is possible to carry out
the unsealed lead frame supplying step and the resin
tablet supplying step with the sealed lead frame takeout

step while carrying out the mold surface cleaning step.
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to seal said electronic parts being engaged in said cavities, and

Thuf, it is possible to reduce the overall molding
time by substantially simultaneously-cafrying out the
sealed lead frame takeout step, the mold surface cleaning
step, the unsealed lead frame supplying step and the resin

5 tablet supplying step in parallel_with each other.

The aforementioned embodiment is adapted to take out
the sealed lead frames from the upper and lower mold
sections 26 and 28 to the exterior by the unloader 31
while cleaning the mold surfaces of the upper and lower

10 mold sections 26 and 28 by sucking dust away from the mold
surfaces through the air blow and vacuum mechanisms ‘
provided in the cleaner unit 8 in retraction of the
unloader 31. Further, the embodiment is.also.adapted to
sﬁbstantially simultaneously carry out the unsealed lead

15 frame and resin tablet supplying steps by the loader unit
6 in retraction of the unloader 31.

Namely, the steps of supplying the unsealed lead
frames and the resin tablets are simultaneously carried
out with the mold surface cleaning step of retracting the

20 unloader 31 in this case. According to this embodiment,
‘tgerefore, it is possible to substantially simultaneously
carry out the sealed lead frame takeout step, the mold
surface cleaning step, the unsealed lead frame supplying
step and the resin tablet supplying step in parallel with

25 each other within a short time.
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sai d 'step of taking out said sealed electronic parts from each said nol di ng
unit (5, 5a, 5b, 5c) to the

However, if the unsealed lead frames 14 may be soiled
by dust ;n the mold surfaces in an actual operation due to
the aforementioned simultaneous performance of the steps
of supplying the unsealed lead frames 14 and the xresin

5 tablets 21 with the mold surface cleaning step, for
example, the unsealed lead frame and resin tablet
supplying steps may be coptinuously carried.rout following
the mold surface cleaning step, to solve this problem.

. While the unsealed lead frame and resin tablet
10 supplying steps cannot be simultaneously carried out with
the mold surface cleaning step in this case, it is |
possible to minimize loss of the molding time as well as
to form products having high quality and high reliability
by_Carrying out the unsealed lead frame and res}n tablet
15 supplying steps immediately after the mold surface
- cleaning step.

Although the present invention has been described and
illustrated in detail, it is cleariy understood that the
same is by way of illustration and example only and is not

20 to be taken by way of limitation, the spirit and scope of
gbe present invention being limited only by the terms of

-
o’

the appended claims.
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i ncl udes: a step of taking out said sealed | ead franes passing
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WHAT IS CLAIMED IS:

- 1., A method of molding resin to seal electronic
parts for sealing electronic parts being mounted on lead
frames with a resin matérial through a molding unit (5)
having é mold (26, 28), resin supply pots (29) being
arranged:tin said.mold, resin pressurizing plungers being
provided on said pots, cavities being provided in mold
surfaces of said mold, and resin passages being provided
between said cavities and said pots, said method
comprising:

a step of adjuéting the number of molding units by
detachably mounting an additional molding unit (5a, 5b,
5¢) with respect to said molding unit (5) being already
provided in an apparatus for molding resin to seal
electronic parts;

a step of supplying unsealed lead frames (14) having
electronic parts mounted thereon and resin tablets (21)
into each said molding unit (5, 5a, 5b, 5¢);

a step of molding resin to seal said electronic parts

_through each said molding unit (5, 5a, 5b, 5c); and

a step of taking out sealed said electronic parts
from each said molding unit (5, 5a, 5b, 5c) to the

exterior.
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throﬁdh said resin nolding/sealing step fromsaid fixed nold section (26)

dnd sai d novable nold section (28) to This Sheet Has Been R
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2. A method of molding resin to seal electronic
parts in.accordance with claim 1, wherein said step of
supplying said unsealed lead frames (14) having electronic
éarté mounted thereon and said resin tablets (21) into
each said molding unit (5, S5a, 5b, 5c) includes:

a step of supplying and setting a number of said

unsealed lead frames (14) having electronic parts mounted

thereon in prescribed positions of a lead frame supply

unit,

a step of transferring said.unsealed lead frames (14)
being set in said lead frame supply unit (1) to a_lead'
frame aligning unit (2),

a step of aligning said unsealed lead frames (14)
being transferred to said lead frame aligning unit (2)
with each other along a pfescribed direction,

a step of supplying a prescribed number of said resin
tablets (21) into a resin tablet discharge unit (4) and
aligning the same with- each other, and

a step of transferring said unsealed lead frames (14)

being set in said lead frame aligning unit (2) and said

.resin tablets (21) being aligned with each other in said

resin tablet discharge unit (4) into a clearance between a
fixed mold section (26) and a movable mold section (28) in
each said molding unit (5, Sa, 5b, 5c) while supplying

said unsealed lead frames (14) into prescribed positions
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the "exterior, a step of cleaning mold-surfaces of said fixed nold

.
[
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of said ?avities in each said molding unit (5, 5a, 5b, 5c¢)
and supplying resin tabiets (2) into said pots,

| said step of molding resin to seal said electronic
components includes:

30 ~ a step of closing said fixed mold section (26) and
said movable mold section (28) while heating, pressurizing
and melting said resin tablets (21) in s&fd pots for
injecting and chérging molten resin materials into said
cavities through said resin passages thereby molding resin

35 to seal said electronic parts being engaged in said
cavities, and

said step of taking out said sealed electronic parts
from each said molding unit (5, 5a, 55, 5¢c) to the
exterior includes:

40 a step of taking out said sealed lead frames passing
through said resin molding/sealing step from said fixed
mold section (26) and said movable mold section (28) to
the exterior,

a step of cleaning mold surfaces of said fixed mold

45 séction (26) and said movable mold section (28),

~ a step of transferring said sealed lead frames to a

position of a degating unit (10),

a step of removing gate portions from said sealed

lead frames in said degating unit (10),

50 a step of transferring said sealed lead frames

-38-
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secffbn (26) and said novable nold section (28), a step—of-transferring
'said sealed lead franes to a

This Sheet Has Been Re ﬂ
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passing through said step of removing said gate portions
to a lea& frame storage unit (12),

a step of picking up said sealed lead frames passing
through said step of removing said gate portions in said

55 lead frame storage unit (12) independently of each other,

and

#;« a step of storing said sealed lead frames being

picked up independently of each other.

3. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein said already‘
provided molding unit (5) and said additional molding
unité (5a, 5b, 5¢) are adapted to mold resin for sealing

5 products of types being different from each other,

said step of molding resin to seal said electronic.
parts through said molding units (5, 5a, 5b, 5c¢) includes
a step of simultaneously sealing products of different

types with molded resin in parallel with each other.

4. A method of molding resin to seal electronic
parts, comprising:
| an unsealed lead frame supplying step of transferring
unsealed lead frames (14) into a clearance between an
5 upper mold section (26) and a lower mold section (28) in a

molding unit for supplying said unsealed lead frames (14)

‘RN D



posi tion of
sai d seal ed
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a degating unit (10), a step of renobving gate portions from
—
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to prescribed positions of cavities in.said upper and
lower moid sections (26, 28); |

a resin tablet supplying step of transferring resin
tablets (21) into said clearance between said upper and
lower mold sections (26, 28) in said molding unit (5, 5a,

5b, Sc) and supplying the same in pots being provided in

- said lower mold section (28);

15

20

25

a mold closing step of closing said upper and lower
mold sections (26, 28) in said molding unit (5, Sa, Sb,
3¢);

a resin molding/sealing step of heating, pressurizing
and melting said resin tablets (21) being supplied into
said pots while injecting and charging molten resin |
materials intq said cavities through resin passages being
provided between said pots and said cavities, thereby
molding resin to seal electronic parts mounted on said
lead frames (14) being engaged in said cavities;

a sealed lead frame takeout step of taking out sealed
said lead frames passing through said resin

molding/sealing step from said upper and lower mold

_.sections (26, 28) to the exterior; and

30

a mold surface cleaning step of cleaning respective
mold surfaces of said upper and lower mold sections (26,

28),

said mold surface cleaning step being simultaneously

-40-
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In said degating unit (10) a step of transferring said seal ed
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carried out in parallel with said sealed lead frame
takeout ;tep,

said steps of supplying said unsealed lead frames
(14) and said resin tablets (21) being further
simultaneously carried out in parallel with said sealed
lead frame takeout step. |

TEe

5. A method of molding resin to seal electronic
parts in accordance with claim 4, wherein said sealed lead
frame takeout step inqludes_a step of advancing an
unloader unit (7) into a clearance between said upper aﬁd
lower mold sections (26, 28) for engaging said sealed lead
frames and retracting said unloader unit (7) in this state
for taking out said sealed lead frames to the exterior of
said upper and lower mold sections (26, 28),

said step of supplying said unsealed lead frames (14)
includes a step of advancing a loader unit (6) into said
clearance between said - upper ahd lower mold sections (26,
28) in retraction of said unloader.unit (7) for supplying

said unsealed lead frames (14) in prescribed positions of

_c;vities in said upper and lower mold sections (26, 28),

said step of supplying said resin tablets (21)
includes a step of advancing said loader unit (6) into
said clearance between said upper and lower mold sections

(26, 28) in retraction of said unloader unit (7) for

- AL AN
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supplying said resin tablets (21) into said pots, and

saié mold surface cleaning step includes a step of
moving a cleaner unit (8) along said mold surfaces of said
upper and lower mold sections (26, 28) for cleaning said
mold surfaces of said upper and lower mold sections (26,
28).

e

6. A method of molding resin to seal electronic
parts in accordance with claim 5, wherein said steps of
supplying said unsealed lead frames (14) and said resin
tablets (21) are simultaneously carried out in advanceﬁent

of said loader unit (6) into said clearance between said

upper and lower mold sections (26, 28).

7. A method of molding resin to seal electronic
parts in accordance with claim 5, wherein said mold
cleaning step is carried out with said cleaner unit (8) in

retraction of said unloader unit (7).

8. A method of molding resin to seal electronic

_parts in accordance with claim 4, wherein said mold

surface cleaning step is simultaneously carried out in

parallel with said sealed lead frame takeout step.

9. A method of molding resin to seal electronic

[
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parts in accordance with claim 8, wherein said mold

\

surface cleaning step is carried out by.retracting said
cleaner unit (8), being mounted on said unloader unit (7),
with said unloader unit (7) in retraction of said unloader

unit (7) in said sealed lead frame takeout step.

10. An apparatus for molding resin to seal
electronic parts, comprising:

a molding unit having a mold (26, 28), resin material
supply pots being arranged in said'mold, resin
pressurizing plungeré being provided on said pots,
cavities being provided in mold surfaces of said ﬁold, and
resin passages being.arranged between said pots and said
cavities;

means for supplying unsealed lead frames (14) having
electronic parts mounted thereon and resin tablets (21)
into said molding unit (5); and

means for taking out sealed said electronic parts
from said molding unit (5) to the exterior,

additional molding units (5a, 5b, 5c) being rendered

_detachably mountable with respect to already provided séid'

molding unit (5), thereby freely increasing/decreasing the

number of said molding units.

11. An apparatus for molding resin to seal

* c L M s *
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storage unit (12),
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electron}c parts in accordance with claim 10, wherein said
means for supplying said unsealed lead frames (14) having
electronic parts mounted thereon and said resin tablets
(21) into each said molding unit (5, 5a, 5b, 5c¢) includes:

a supply unit (1) for supplying a number of unsealed
lead frames (14) having electronic parts mounted thereon,

a lead frame aligning unit-%2) for aligning said
unsealed lead frames with each other along a prescribed
diréction,

a resin tablet supply unit (3),

a resin tablet discharge unit (4) for discharging'
said resin tablets (21) in alignment with each other, and

a loader unit (6) for transferring aligned said lead
frames (14) and said resin tablets (21) to each said
molding unit (5, 5a, 5b, 5c¢), and

said means for taking out said sealed electronic
parts from each said molding unit (5, 5a, 5b, Sc) to the
exterior includes:

an unloader unit (7) for taking out said sealed lead
frames,

a mold cleaner unit (8),

a sealed lead frame transfer unit (9),

a degating unit (10) for removing gates from said

sealed lead frames,

a pickup unit (11) for picking up degated said sealed

-44-
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a step of picking up said sealed | ead franmes passi aid step of

renoving said gate portions in said

30

10

This Sheet Has Bee,

TR

lead frames independently of each other, and

a l;ad frame storage unit (12) for storing picked-up
said sealed lead frames independently of each other,

said apparatus further comprising a controller unit

(13) for continuously and automatically controlling

. operations of respective said units.

12. An apparatus for molding resin to seal
electronic parts in accordance with claim 10, wherein said
already provided molding unit (5) and said additional
molding units (5a, 5b, 5c) are adapted to mold resin fér

sealing different types of products respectively.

13. An apparatus for molding resin to seal
electronic parts, comprising:

a molding unit having a pair of.mold sections (26,
28), resin material supply pots being arranged in said
mold, resin pressurizing plungers being provided on said
pots, cavities being provided in respective mold surfaces

of said mold, and resin passages being arranged between

__s;id pots and said cavities;

unsealed lead frame supply means (1) for transferring
unsealed lead frames (14) into a clearance between said
pair of mold sections (26, 28) of said molding unit (5)

and supplying the same to prescribéd positions of said

-45-
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| ead franme storage unit (12) independently of each other, and
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cavities;
resin tablet supply means (3) for tfansferring resin

15 tablets (21) into said clearance between said pair of mold
sections (26, 28) of said molding unit (5) and supplying
the same into said pots; |

mold closing means (27) for closing said pair of mold
sections (26, 28) in said molding unit (5);

20  sealed lead frame takeout means for taking out sealed
said lead frames from said pair 6f mold sections (26, 28)
to the exterior; and

mold surface cleaning means (8) for cleaning
respective said mold surfaces of said pair of mold

25 sections (26, 28), |

- said resin tablet supply means (3) being formed to
interlock with said sealed lead frame takeout means for.
making said unsealed lead frames (14) suppliable
simultaneously with an operation for taking out said

' 30 sealed lead frames.

14. B2An apparatus for molding resin to seal _
‘e}ectronic parts in accordance with claim 13, wherein said
méld surface cleaning means (8) is formed to interlock
with said sealed lead frame takeout means, so that said
5 mold surface cleaning means (8) is moved to clean said

mold surfaces'simultaneously with said operation for

taking out said sealed lead frames.
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a-st'ep of storing said sealed Iead frames bei ng picked up independently of
jﬂach other

T

/

15. A method of molding resin to seal electronic parts, .
or an apparatus for molding resin to seal electronic parts,
substantially as herein particularly described with reference

to the accompanying drawings.
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3 A “met hod of nolding resin to seal electronic parts in accordance with
tdaiml1l, wherein said already

ABSTRACT OF THE DISCLOSURE
‘A method of and an apparatus for molding resin to
seal electronic parts are adapted to seal electronic parts
which are mounted on lead frames (14) with molded resin
5 materials through molding units (5, 5a, 5b, 5c¢).

Additional molding units (5a, 5b, 5c) are detachably

W)
ot
(]

mounted with respect to an already provided molding unit
(5) so that the number of the molding units can be
arbitrarily adjusted, thereby enabling arrangement in a

10 - resin molding/sealing step, to implement simple response

to mass 'production.
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p-r_ovi ded nmolding unit (5) and said additional nolding units (5a, 5b, 5c)
are adapted to nold resin for sealing
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prodUcts of types being different from each other, said step of nolding
‘r:esin to seal said electronic
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pa(té’through said nolding units (5, 5a, 5b, 5c¢) includes a step of
Sinul t aneously sealing products of different
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typeé'with nol ded resin in parallel with each other. 4. An apparatus for
mbl ding resin to seal :
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etectronlc parts, conprising: a nDIdlng unit having a nold (26, 28), resin
hnterlal
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supply pots being arranged in said nDId resin pressur|2|ng pl ungers bei ng
pqu|ded on sai d pots,

FIG. 6A
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ca?fties bei ng provided in nold surfaces of said nold, and

FIG. 7
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TITLE OF THE INVENTION

Method of and Apparatus for Molding Resin to Seal
Electrbnic Parts
BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a method of and an
apparatus for molding resin to seal elegtronic parts, for
sealing electronic parts such as ICs, LSIs, diodes or
capacitors which are mounted on lead frames with a resin
material.

Description of the Background Art

In general, electronic parfs‘are sealed with molded
resin by transfer molding, through a resin molding/sealing
’apparatus having the following basic structure:

Such a resin molding/sealing apparatus comprises a
mold having fixed'and movable mold sections which arxe
opposed to each other, resin material supply pots which
are arranged in the mold, plungers which are mounted on
the pots for pressurizing resin, cavities which are
provided in mold surfaces of the fixed and movable mold
sections réspeétively to face each other, and resin
passages provided between #he pots and the cavities.

Resin tablets are supplied in the pots while
~electronic parts which are mounted-qn lea&'frames are
supplied and set in prescribéd positions of the cavities,
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- 40 - resin‘passages bei ng arranged between said pots and said

and the mold is closed. The resin tablets p£OVided in the
pots are heated and pressurized:so that the resin
materials melted in the bots are injected and charged into
the cavities provided on side positions of the pots
through the resin passages respectively. Thus, the resin
is molded to seal the electronic parts engaged in the
cavities respedtively.

When a mold for mass production is employed for- the
aforementioned apparatus, this leads to the following
problems: |

For example, the mold, which is ine#itqbly increaéed
in weight and size, is hard to handle while it is
difficult to maintain the mold in uniform working
accuracy. Thus, portions of the mold differ in resin
mold;ng conditions from each othexr. Particularly in
manufacturing of proéucts such as electronic parts to be
sealed with molded resin with requirement for high quality
and high reliability, the cavities may be partially
charged with nd resin, or voids or defective parts may be
formed in the interior and the exterior of the compacts as
sealed due to such difference in resin molding/sealing |
conditions, to exfremely reduce the quality of the
products. In order to maintain the mold in uniform
accuracy, further, the mold and the apparatus are

increased in cost.

This is the replacement sheet
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cavities; neans for supplying unsealed |ead franes (14) having

Futher, resin flashes adhere to the mold surfaces in
such a large quantity that the overall molding time is
increased since it takes time to remove the resin flashes,
leading to extreme redﬁction of productivity.
| In addition, a mold for mass production which is to
be mounted on the aforementioned conventional apparatus is
inevitably restricted in size and production quantity
since it is necessary to also take the size of a mold
closing mechanism oxr the like into considexation in this
case.

The mold provided in the aforementioned conventioﬁal
apparatus is generally adapted to simultaneously mold the
same type of compacts. In oxrder to mold different types
of compacts, therefore, ‘it is necessary to exchange the
mold which is mounted on the molding apparatus itself. In
‘order to simultaneously mold different types of compacts
by the same molding apparatus, further, it is necessary to
change the layout of the mold itself or to simultaneously
mount different types of molds on the apparatus.

When the mold which is mounted on the ﬁolding
apparatus itself is frequently changed for molding
different types of compacts, however, the mold exchange
operation is troublesome and reduces productivity. When
the layout of the mold which is mounted on the molding

apparatus itself is changed to be capable of
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el ectronic parts mounted thereon and resin tablets (21) into said nolding
unit (5); ard

simultaneously molding different types of compacts, the
design of the mold is complicated and the usage of the
mold is restricted to the layout, leading to inferiority
in generality and increase in cost for the mold and the
molding apparatus.

When a plurality of molds of different types are
simultaneously mounted on the molding apﬁaratus, the molds
themselves must be miniaturized due to restriction of
spaées for receiving the same,.leading to complicated
design of the molds and reduction in productivity. If a
plurality of molding apparatuses are employed
independently of each other in correspondence to the
number of different types of compacts for solving this
problem, for example, the cost for the production
equipment is disadvantageously increased.

In a conventional method of molding resin to seal
electronic parts, on the other hand, an unsealed lead
ffame supplying step of supplying unsealed lead frames
into prescribed positions of cavities provided in a mold,
a resin tablet supplying step of supplying resin tablets
into pots brovided in the mold, a sealed lead frame
takeout step of taking out the sealed lead frames from the
mold to the exterior, and a mold surface cleaning step of
cleaning mold surfaces of the mold after resin |

molding/sealing are generally successively carried out
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means for taking out sealed said electronic parts fromsaid nolding unit
(5) to the exterior

independently of each otherf

In such a conventional method 6f molding resin to
seal electronic parts, therefore, the overall molding time
is so increased that productivity is extremely reduced.
SUMMARY OF THE INVENTION

An object of the present invention is to provide a
method of and én apparatus for molding resin to seal
electronic parts, which can simply cope with production of
electronic parts to be sealed with molded resin in small
and large quantities, for molding products in high quality
and high reliability with neither voids nor defective
parts formed in the interior and the exterior of the
compacts as sealed.

Another object of the present invention is to provide
a method of and an apparatus for molding resin to seal
electronic parts, which can simply cope with simultaneous
production of different types of compacts for molding the
products in high quality and high reliability.

Still another object of the present invention is to
provide a method of molding resin to seal electronic parts
which can produce éealed compacts of electronic parts in
high efficiehcy by reducing the overall time for molding
resin fo seal the electronic parts.

In order to attain the aforementioned objects, a

method of molding resin to seal electronic parts according

This is the replacement sheet
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additional nolding units (5a, 5b, 5c) being rendered detachably nountable
Wi th respectito already provided said

to a first aspect of the present invention is adapted to
seal electronic parts which aré-mounted on lead frames
with a molded resin material through molding units each
having a mold, resin supply pots which are arranged in the
mold, resin pressurizing plungers which are provided on
the pots, cavities which are provided in mold surfaces of
the mold, and resin passages provided between the cavities
and the pots. According to this method, the number of the
molding units is adjusted by detachably mounting an
additional molding unit with respect to that already
provided on an apparatus for molding resin to seal
electronic parts. Thereafter unsealed lead frames having
electronic parts mounted thereon and resin tablets are
supplied to each molding unit. Then, the electronic parts
are sealed with molded resin through each molding unit,
and taken out from the same to the exterior.

Accoxding to this method, it is possible to utilize
the unit as that having minimum forming units for molding
resin to seal electronic parts, while it is also possible
to utilize the same as that having a plurality of forming
units by simple means of detachably combining an
additional molding unit with the minimum forming units.

Therefore, it is possible to simply form an apparatus
for molding resin to seal electronic parts which is

responsive to mass production without increasing the mold
: n
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mol ding unit (5), thereby freely increasing/decreasing the nunber of said
nol di ng’ uni ts. -

itself in size. Further, it is also possible to simply
form an apparatus for molding resin to seal electronic
parts which can cope with small production without
increasing the mold itself in size since the additional
molding unit can be properly detached.

Namely, it is possible to arbitrarily and simply
adjust the number of the molding units provided on the
rolding apparatﬁs in response to the production quantity
as required. Thus, it is possible to readily cope with
small production.and mass production at need for molding
resin to seal electronic parts. | |

According to this method, further, it is possible to
simply form an apparatus for molding resin to seal
electronic parts which is responsive to mass production
without increasing the mold itself in size, whereby
products having high quality and high reliability can be
produced in high efficiency with neither wvoids nor
defective parts formed in the interior_and the exterior of
sealed compacts of electronic parts. _

'In a preferred embodiment, respective steps of the
method of molding resin to seal electronic parts according
to.the first aspect of the present invention are carried
out as follows:

In a step of supplying unsealed lead.frames having

electronic parts mounted thereon and resin tablets to each
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5. An apparatus for nolding resin to seal electronic parts in accordance
wth claim4#& , wherein said

molding unit, a number of unsealed lead frames having
electronic parts mounted thereon are supplied to and set
in prescribed positions of a lead frame supply unit and
thereafter transferred to a lead frame aligning unit to be
aligned with each other along a prescribed direction.
After a prescribed number of resin tablets are supplied
into a resin tablet discharge unit and aligned with each
other, the unsealed lead frames and the resin tablets are
transferred to a clearance between fixed and movable mold
sections provided in the molding unit, so that the
unsealed lead frames and the resin tablets are supplied in
prescribed positions of cavities and pots provided in the
molding unit respectively.

| In a step of molding resin to seal the electronic
parts, the fixed and movable mold sections are closed
while the resin tablets provided in the pots are heated
and pressurized to be melted so that molten resin
materials are injected ‘into and charged in the cavities
through resin passages, to be molded for sealing the
electronic parts which are engaged in the cavities.

Ih a step of taking out the sealed electronic parts
from each molding unit to the exterior, the lead frames
sealed through the aforementioned molding/sealing step are
taken out from the fixed and movable mold sectioné to the

exterior, while mold surfaces of the fixed and movable
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means for supplying said unsealed |lead franes (14) having electronic parts
nount ed< t hereon and said resin tablets

mold sections are cleaned. Thereafter the sealed lead
frames are transferred to a position of a degating unit,
so that gate portions are removed from the same.
Thereafter the sealed lead frames are transferred to a
lead frame storage unit, to be picked up independently of
each other and stored in the storage unit.

In a more preferred embodiment of the method of
molding resin to seal electronic parts according to the
first aspect of the present invention, the already
provided molding unit and another molding unit are adapted
to mold resin for sealing different types of electronic
parts, so that different types of products are
simultaneously sealed with molded resin in parallel with
each other through these molding units.

According to this method, it is possible to couple
molding units with each other in response to the number of
different types. of products, for simultaneously sealing
the respective types of products in parallel with each
other. Thus, it is possible to efficiently cope with mass
production of a number of types of electronic part#.

A method of molding resin to seal electronic parts
according to a second aspect of the present invention
comprises a.step of supplying unsealed lead frames, a step
of supplying resin tablets, a step of closing upper and

lower mold sections, a step of molding resin to seal the
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(21) into each said nolding unit (5, 5a, 5b, 5c) includes: a supply unit
(1) for*supptying a nunber of unseal ed

- 10 -

electronic parts, and a step of taking out the sealed lead
frames, as well as a step of cleaning respective mold
surfaces of the upper and lower mold sections. The

feature of this method resides in that the steps of
cleaning the mold surfaces, supplying unsealed lead frames
and supplying the resin tablets are simultaneously carried
out in parallel with the“step of taking out the sealed

lead frames.

According to this method, the step of cleaning the
mold surfaces is carried out with the step of takiﬁg out
the sealed lead frémes, while the steps of supplying
unsealed lead frames and the resin tablets are also
carried out at the same time. Thus, it is possible to
carry out the steps of taking out the sealed lead frames
and cleaning the mold surfaces in parallel with each
other, while it is also possible to carry out the steps of
supplying unsealed lead frames to be subsequently sealed
and supplying the resin tablets in parallel with each
other. Consequently, a waiting ﬁime for successive
operations for molding resin to seal electronic parts is
reduced, whereby it is possible to reduce the overall
molding time.

In a preferred embodiment of the method of molding
resin to seal electronic parts according to the second

aspect of the present invention,'respective steps are
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| ead frames (14) having electronic parts nmounted thereon, a |lead frane
aligning unit’ (2) for aligning said

- 11 -

carried out as follows: 1In a step of taking out sealed
lead frames, an unloader unit is advanced into a clearance
between upper and lower mold sections to-engage with the
sealed lead frames, and then retracted in this state to
take out the sealed lead frames to the exterior of the
upper and lower mold sections.

In a step of supplying unsealed lead frames, on the
other hand, a loader unit is advanced into the clearance
between the upper and lower mold sections in retraction of
the unloader unit; to supply unsealed lead frames into
prescribed positions of cavities provided in the upper and
lower mold sections.

In a step of supplying resin tablets, the loader unit
is advanced into the clearance between the upper and lower
mold sections in retracfion of the unloader unit, to
supply the resin tablets into pots. In a step of cleaning
mold surféces, a cleaner unit is moved along the clearance
between the upper and lower mold sections, to clean the
mold surfaces thereof.

According to fhis method, it is also possible to
carry out the steps of supplying unsealed lead frames and '
the resin tablets simultaneously with the advancement of
the loader unit into the clearance between the upper and
lower mold sections.

It is also possible to carry out the step of cleaning
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unseal ed | ead franmes with each other along a prescribed direction,

- 12 -

the mold surfaces with the cleaner unit in the retraction
of the unloader unit.

Further, the step of cleaning the mold surfaces may
be simultaneously carried out in parallel with the step of
taking out the sealed lead frames.

The step of cleaning the mold surfaces may be carried
out by retrécting the cleaner unit which is mounted on the
unloader unit with the same in retraction of the unloader
unit in the step of taking out the sealed lead frames.

An apparatus for implementing the method of molding
resin to seal electronic parts according to the first
aspect of the present invention comprises a molding unit,
a mechanism for supplying unsealed lead frames having
electronic parts mounted thereon and resin tablets to ﬁhe
molding unit, and é mechanism for taking out the
electronic parts as sealed from the moldiné'unit to the
exterior. The feature of this apparatus resides in that
another molding unit can be detachably mountéd with
respect to the already provided molding unit, so that the
number of the molding units can be increased/decreased.

An apparatus for implementing the method of molding
resin to seal electronic parts according to the second
aspect of the present invention comprises: a molding unit,
an unsealed lead frame supply mechanism, a resin tablet

supply mechanism, a mold closing mechanism and a mechanism
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a resin tablet supply unit (3), a resin tablet discharge unit (4) for
di scharding ‘

- 13 -

fo# taking out sealed lead frames as well as a mold
surface cleaning mechanism for cleaning respective mold
surfaces of a mold. The resin tablet supply mechanism is
formed to interlock with the mechanism for taking out
sealed lead frames, so that unsealed lead frames can be
- supplied simultaneously with the operation for taking out .
sealed lead frames.

The foregoing and other objects, features, aspects
and advantages of thé present invention will become more

| apparent from the following deﬁailed description of the

present invention when taken in conjunction with the
accompanying drawings.
BRIEF DESCﬁIPTION OF THE DRAWINGS

Figs. 1A and 1B are a schematic plan view and a
schematic front elevational view of an apparatus for
molding resin to seal electronic parts according to the
present invention, showing a combination of minimum
forming units for molding resin to seal electronic parts;

Fig. 2 is a schematic plan view showing the apparatus
for molding resin to seal electronic parts shown in Figs.
1A to 1B, in combination with an additional molding unit;

Fig. 3 is a schematic froht elevational view of the
apparatus for molding resin to seal electronic parts
corresponding to Fig. 2;

Fig. 4 is a schematic plan view showing the apparatus
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- 14 -

for mbldipg resin to seal electronic parts shown in Figs.
1A to 1B, in combination with a-plurality of additional
molding units;

Fig. 5 is a schematic side elevational view_of the
apparatus for molding resin to seal electronic parts
corresponding to Figs. 1A and 1B;

Figs. 6A to 6D illustrate steps of taking out sealed
lead frames and stdring the same in stock magazines; and

Fig. 7 is a schematic plan view showing a coupling
portion between the apparatus for molding resin to seal
electronic parts shown in Figs. 1A to 1B and another
molding unit, and engaging means in the coupliﬁg portion
between the molding units.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention is now
described with reference to the drawings.

Referring to Figs. 1A and 1B, an apparatus forxr
molding resin to seal electronic parts accoxding to an
embodiment of the present invention comprises a lead frame
supply unit 1 for supplying unsealed lead frames having
electronic parts mounted thereon, a lead frame aligning
unit 2 for aligning the unsealed lead frames with each
other along a prescribed direction, a resin tablet supply
unit 3 for supplying resin tablets, a resin tablet

discharge unit 4 for aligning the resin tablets with each
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other and discharging the same, a mdlding unit 5 for
molding resin to seal the electronic parts, a loader unit
6 for transferring the lea& frames and the resin tablets
which are aligned with each oﬁher to the molding unit 5,
an unloader unit 7 for taking out the lead frames as
sealed, a cleaner unit 8 for a mold, a transfer unit 9 for
transferring the sealed lead frames; a degating unit 10
for removing gates from the sealed lead frames, a pickup
unit 11 for picking up the sealed lead frames as degated
independently of each other, a lead frame storage unit 12
for storing the degated sealed lead frames in respective
magazines independently of each other, and a controller
unit 13 for continuously and automatically controliing the
operations of the aforementioned units.

The aforementioned lead frame supply unit 1 is
provided with a set portion 16 for an in-magazine 15.
storing a plurality of unsealed lead frames 14 having
electronic parts mounted thereon, and a proper pusher
mechanism 17 for transferring the unsealed lead frames 14
from the in—magazine 15 to the lead frame aligning unit 2
iqgependently of each other.

The lead frame aligning unit 2 is provided with a
proper aligning mechanism 18 for aligning the unsealed
lead frames 14 which are received from the lead frame

supply unit 1 with each other along a prescribed
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said resin tablets (21) in.alignnment with each other, and a | oader unit (6)
for transferring aligned said | ead

- 16 -

direction.

While two unsealed lead frames 14 are aligned in
parallel with each other and an inverting/aligning
mechanism is provided for inverting one of the unsealed
lead.frames 14 in response to a mold layout structure in
the molding unit 5 in Figs. 1A and 1B, it is not necessary
to invert any unsealed lead frame when €he mold layout is
adapted to supply a single unsealed lead frame 14.

The resin tablet supply unit 3 is provided with resin
tablet supply members 19 in a number corresponding to that
of pots provided in the molding unit 5. |

The resin tablet supply members 19 are arranged in a
mode corresponding to the number of the pots provided in
the molding unit 5 and intervals therebetween, and

- integrally stored in a required resin tablet cassette 20,
in consideration of convenience in handling.

The resin taSlet supply members 19 can be
appropriately replaced by proper ones when the mold layout
is changed in the molding unit 5, in response to the
number of new pots and intervals therebetween.

As shown in Fig. 3, the resin tablet discharge unit 4
is provided with a proper pusher mechanism 22 for
discharging the resin tablets 21, which are storéd in the
resin tablet supply members 19 provided in the resin

tablet supply unit 3, in states aligned with each other.
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frames (14) and said resin tablets (21) to each said nolding unit (5, 5a,
5b, 5c¢)," and:

- 17 -

The molding unit 5 is provided with a fixed plate 25
which is fixed to an upper part-of an apparatus body 23
through tie-bars 24, a fixed upper mold section 26 which
is mounted on the fixed plate 25, a movable lower mold
section 28 which is oppositely arranged under the fiied
upper mold section 26 to be vertically driven by a
required mold switching mechanism 27, and a pluraiity of
(éeven in Fig. 1lA) pots 29 which are arranged on the
movable lower mold section 27.

Further, plungers are engaged in the respective pots
29 for pressurizing the resin tablets 21 and heating means
such as heaters are provided on the upper and lower mold
sections 26 and 28, while required numbers of resin |
molding cavities are oppositely provided in mold. surfaces
of the upper and lower mold sections 26 and 28 and resin
passages (not shown) are provided between the pots 29 and
the cavities.

When the upper and lower mold sections 26 and 28 are
closed and the resin tablets 21 provided in the respectiﬁe
pots 29 are heated and pressurized, therefore, molten

_resin materials cén be injected/charged into the
respective cavities through the resin passages.

The loader unit 6 is provided with a loader 30 for
simultaneously transferring two unsealed lead frames 14

which are aligned with each other by the lead frame
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sai d nmeans for taking out said sealed electronic parts fromeach said
mol ding-unit: (5, 5a, 5b, 5c) to the

- 18 =~

aligning unit 2 and a plurality of (seven in Fig. 1A)
resin tablets 21 which are aligned with each other and
discharged by the resin tablet discharge unit 4 toward the
molding unit 5.

The loader 30 is adapted to reciproéate between
positions of the lead frame aligning unit 2 and the
molding unit 5, for picking up two unsealed lead frames 14
through a proper mechanism (not éhown) while picking up
the respectiﬁe resin tablets 21 discharged by the resin
tablet discharge unit 4 by a proper mechanism (not shown)
in the position of the lead frame aligning unit 2 (see |
Fig. 3).

At this time, two unsealed lead frames 14 and the
respective resin tablets 21 are picked up by the loader 30.
in the same mode as a mold layout in the molding unit 5.
Thus, it is possible to supply two unsealed lead frames 14
and the respective resin tablets 21 into prescribed
positions of the cavities and the pots 29 respectively by
transferring the same to portions above the movabie lower
mold section 28 of the molding unit 5 and relieving the
same from the picked-up states.

While it is possible to advantageously simplify the
overall structure of the apparatus and to reduce the
overall molding time since the loader 30 simultaneously

transfers the unsealed lead frames 14 and the respective
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exterior includes: an unloader unit (7) for taking out said sealed |ead

- 19 -

resin tablets 21, mechanisms for transferring the lead
frames 14 and the resin tablets- 21 may alternatively be
provided independently of each other so that these
transfer mechanisms are driven independently of each
other. '

The unloader unit 7 is provided with an unloader 31
for taking out the lead frames 14 which are sealed with
molded resin in the mblding unit 5 to the exterior of the
upper and lower mold sections 26 and 28.

This unloader 31 is adapted to reciprocate with
respect to the position of the molding unit 5, to be
capable of taking out two sealed lead framés 14 and a gate
portion integrated therebetween to the exterior in a state
.simultaneously picked up by a proper mechanism (not
shown). '

The cleaner unit 8 is provided with an air blow
mechanism for blowing air to the mold surfaces of the
upper apd lower mold sections 26 and 28 provided in the
molding unit 5 and a vacuum mechanism (not shown) for
sucking dusf away from the mold surfaces.

Further, the cleaner unit 8 is integrated with the
unloader 31 of the unloader unit 7. Thus, the cleaner

"~ unit 8 is adapted to simultaneously reciprocate with the
unloader unit 7 with respect to the position of the

molding unit 5.
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Furt@er, the cleaner unit 8 is driven when the
unloader unit 7 picking up the sealed lead frames 14 is
retracted to the exterior, for example, to suck dust away
from the mold surfaces by the actions of the air blow and
vacuum mechanisms and store the same .in a proper dust
collection part 32. Thus, it is possible to simply and

| efficientd¥ clean the mold surfaces in advance to next
resin molding.

While it is possible to simplify the overall
structure of the apparatus and to reduce the overall
molding time due to the integrated structure of the
unloader unit 7 and the cleaner unit 8, these units 7 and
8 may alternatively be formed independently of each other
to be driven independently of each other.

Further, the cleaner unit 8 may be provided with a |
brush member for-forcibly separating resin flashes
adhering to the mold surfaces and an excitation mechanism
therefor, for example.

As shown in Figs. 6A, 6B and 6D, the aforeﬁéntioned
transfer unit 9 for the sealed lead frames 14 is provided
with a proper pallet 33 which reciprocates to transfer the
sealed lead frames 14 taken out by the unloader unit 7 to
positions of the degating unit 10 and the lead frame
storage unit 12.

As shown in Fig. 6B, the degating unit 10 is provided
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with a gate breaking mechanism 34 for removing the gate
portion defined between the sealed lead frames 14 which
are transferred by the pallet 33 of the transfer unit 9.
This gate breaking mechanism 34 is adapted to pick up two
sealed lead frames 14 which are coupled/integrated with
each other through a gate porfion 35 as shown in Fig. 1A,
for example, through a proper mechanism (not shown) and to
pressurize the gate portion 35 defined between the lead
frames 14 in this state for cutting/removing the same.

As shown in Figs. 6C and 6D, further, the pickup unit
11 is prov;ded with a pickup mechanism 36 for picking up
two sealed lead frames 14 which are transferred from the
degating unit 10 through the pallet 33 of the transfer
unit 9 independently of each other.

This pickup mechanism 36 can pick up two sealed lead _
frames 14 transferred by the pallet 33 of the transfer
unit 9 independently of each other, as shown in Fig. 6C.

The lead frame-storage unit 12 is provided with stock
magazines 37 capable of storing two sealed lead frames 14
which are independently picked up through the pickup
‘mechanism 36 of the pickup unit 11 independently of each
othef.

The two sealed lead frames 14 which are picked up by
the pickup mechanism 36 of the pickup unit 11

independently of each other are relieved from the pickup
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mechanism 36 when the pallet 33 of the transfer unit 9 is

retracted to its original position so that the same can be
stored in the prescribed stock magazines 37 provided underx
the same independently of each other, as shown in Fig. 6D.

The controller unit 13 is adapted to continuocusly and
automatically control the operations of.the aforementioned
units, for molding resin to seal the elect¥dnic parts in
the following manner, for example:

Two unsealed lead frames 14 provided in the in-
magazine 15 of the lead frame supply unit 1 are
transferred by the pusher mechanism 17 toward the lead
frame aligning unit 2 independently of each other.

Then, the two unsealed lead frames 14 are aligned
with each other along tﬁe prescribed direction by the
aligning mechanism 18 of the lead frame aligning unit 2.

Following or in parallel with the aforementioned
steps of transferring the two unsealea lead frames 14 and
aligning the same with each other, the seven resin tablets
21 are aligned with each other and discharged by the resin
tablet supply unit 3 and the resin tablet discharge unit
4. |

Then, the two unsealed léad frames 14 provided in the
lead frame aligning unit 2 and the seven resin tablets 21
provided in the resin tablet supply unit 3 are transferred

to a clearance between the upper and lower mold sections
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26 and 28 of the molding unit 5 through the loader 30 of
the loader unit 6, and the same are relieved from the
loader 30 so that the unsealed lead frames 14 are supplied
into prescribed positions of the cavities provided in the
movable lower mold section 28 while the respective resin
tablets 21 are supplied into the pots 29.

Then, the upper and lower mold sections 26 and 28.are
closed by the mold switching mechanism 27 while the resin
tablets 21 received in the pots 29 are heated and
pressurized to be melted so that molten resin materials
are injected/chargéd into the cavities through the resiﬁ
passages respectively, for sealing the electfonic parts
engaged in the cavities respectively. |

Then, thellead frames 14 as sealed are taken out from
the upper and lower mold sections 26 and 28 of the molding
-unit 5 to the exterior through the unloader 31 of the
unloader unit 7, while the mold surfaces of the upper and
lower mold sections 26 and 28 are cleaned by the air blow
and vacuum mechanisms of the cleaner unit 8 in retraction
of the unloader 31 so that dust is sucked away from the
mold surfaces.

Then, the sealed lead frames 14 which are taken out
by the unloader unit 7 are transferred to the position of
the degating unit 10 through the pallet 33 of the transfer

unit 9.
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Then, the gate portion 35 between the sealed lead
frames 14 is cut and removed through the gate breaking
mechanism 34 of the degating unit 10.

Then, the two sealed lead frames 14 separated from
each other bjr removal of the gate portion 35 are
transferred to the position of the lead frame storage unit
12 through the pallet 33 of the transfer unit 9.

Then, the two sealed lead frames 14 which are
separated from each other are picked up independently of
each other through the pickup mechanism 36 of the pickup
unit 11. |

Then, the paliet 33 of the transfer unit 9 is
retracted and the two sealed lead frames 14 are relieved
from the pickup mechanism 36 of the pickup unit 11, to be
stored in the respective stock magazines 37 independently
of each other.

Engaging means 38.is provided on a right end portion
of a bottom base 39 of the molding unit 5, to be coupled
with another molding unit as described later.

As hereinabove described, the apparatus for molding
xresin to seal electronic parts shown in Figs. 1A and 1B is
formed by a combination of minimum forming units for
molding resin ﬁo seal electronic parts.

In this apparatus for molding resin to seal

electronic parts, further, the series of steps are
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continuously and automatically carried out by the
controller unit 13.

Figs. 2 and 3 show the apparatus for molding resin to
seal electronic parts formed by the combination of the
minimum units shown in Fiés. 1A and 1B, which is combined
with an additional molding unit 5a having the same
function as that of the molding #&fit 5, and Fig. 4 shows
the apparatus which is combined with a plurality of
additional molding units 5b and 5c.

The additional molding units 5a, 5b and 5c are
identical in structure to the aforementioned molding unit.
5, and detachably mountable on a side portion'of the
molding unit 5 provided in the apparatus for molding resin
to seal electronic parts formed by the combination of the
minimum units shown in Figs. 1A and 1B.

Therefore, it is possible to form an apparatus for
molding resin to seal electronic parts which is responsive
to mass production with molds sﬁbstantially increased in
size, by successively mounting the additional molding
units 5a, 5b and 5¢c on the side portion of the molding
anit 5 of the apparatus for molding resin to seal
electronic parts formed by the combination of the minimum
units shown in Figs. 1A and 1B. |

'Namely, it is possible to arbitrarily and simply

adjust the number of molding units provided in the

This is the replacemant sheet

2 6 0CT 9%

Date:



6 . An apparatus for nolding resin to seal electronic parts in accor dance
with claim4,” wherein said

- 26 -

aforementioned apparatus in response to the production
quantity as required. Thus, it-is possible to simply cope
with production of sealed electronic parts in small and
large quantities at need.

When the apparatus for molding resin to seal
electronic parts is combined with the additioﬁal molding
units, it is-poésible to use most of the members provided
in the apparatus for molding resin to seal electronic
parts which is formed by the combination of the minimum
units shown in Figé. 1A and 1B as such.

Namely, it is possible to substantially use the
unsealed lead frame supply unit 1, the lead frame aligning
unit 2, the resin tablet supply unit 3, the resin tablet
discharge unit 4, the loader unit 6, the unloader unit 7,
the cleaner unit 8, the transfer unit 9, the degating unit
10, the pickup unit 11, the lead frame storage unit 12 and
the controller unit 13 és such by changing control
conditions by the controller unit 13 in response to the
number of the molding units as employed.

The engaging meahs 38 is provided between the molding
unit 5 of the apparatus for molding resin to seal
electronic parts which is formed by the combination of the
minimum units shown in Figs. 1A and 1B and the additional
molding unit 5a which is coupled with or detached from the

same, for simply and reliably positioning the molding
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units 5 and 5a and coupling the same with each other.

The engaging means 38 may be formed by irregular
engéging parts which are formed on bottom bases 39 of the
molding units 5 and 5a as shown in Figs. 3 and 7, for
example.

In the mode shown in Figs. 2 to 4, the apparatus for
molding resin to seal electronic parts is adapted to mold
resin for simultaneously sealing the same type of products
thfough steps which aﬁe basically identical to those in
the mode shown in Figs. 1A and 1B, with addition of the
following steps: .

'In addition to the steps carried out in the apparatus
for molding resin to seal electronic parts which is formed
by the combination of the minimum units, the same type of
products are sealed in the additional molding units 5a, 5b
and 5c¢ through a step of transferring unsealed lead frames
14 and resin tablets 21 from the lead frame aligning unit
2 and the resin tablet 'supply unit 3 to the additional
molding units 5a, 5b and 5c¢ while setting the same in
prescribed positions with the loader unit 6, a step of
molding resin to seal electronic parté by the additional
molding units S5a, 5b and 5c, a step of_taking out the lead
frames 14 as sealed by the unloader unit 7, a step of
cleaning the mold surfaces by the cleaner unit 8, a step

of transferring the sealed lead frames 14 to the position
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of the degating unit 10 by the transfer unit 9, a step of
cutting/remqving gate portions 35 defined between the
sealed lead frames 14 by the degating unit 10, a step of
transferring the sealed lead frames 14 as degated to the
position of the lead frame storage unit 12 by the transfer
unit 9, a steb of picking up the sealed lead frames 14
£rom the'position of the lead frame storage unit 12 by the
pickup unit 11, and a step of storing the sealed lead |
frames 14 picked up by the pickup unit 11 in the stock
magazines 37.

At this time, most of the members provided in the
.apparatus for molding resin to seal electronic parts which
is formed by the combination of the minimum units shown iﬁ
Figs. 1A and 1B are used as such as described above.
Therefore, periods for starting steps of molding resin to
seal electronic parts in the respective molding units 5,
5a, 5b and 5c méy be set at prescribed time intervals.

Also when the molding units 5, 5a, 5b and 5¢ are
different in mold layout from each other in the apparatus
for molding resin ta seal electronic parts which is
provided with the additional molding units 5a, 5b and 5c¢
as shown in Figs. 2 to 4 for molding different types of
products in the molding units 5, 5a, 5b and 5c¢, it is
possible to use most of the units proQided in the

apparatus shown in'Figs. 1A and 1B as such.
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In this case, the unsealed lead frame supply unit 1
may be provided with in-magazines 15 in a number .
coxrresponding to that of the different mold layouts, while
the lead frame storége unit 12 may be provided with stéck
magazines 37 in a number corresponding to that of the in-
magazines 15.

When the numbers of the pots 29 provided in the
molding units 5, 5a, 5b and 5c and the numbers and shapes
of the lead frames-l4 are different from each other, the
respective units may be provided with functions which are
changeable/adjustable in response thereto, in addition to
the in-magazines 15 and the stock magazines 37 provided in
numbers corresponding to that of the different mold
layouts.

For example, the resin tablet supply unit 3, the
resin tablet discharge unit 4, the loader unit 6, the
unloader unit 7, the degating unit 10 and the pickup unit
11 may be provided with' functions which are
changeable/adjustable in correspondence to the changes in
numbexr of the pots 29 and in number and shape of the lead
frames 14.

Alternatively, the additibnal molding units 5a, 5b
and 5c may be provided with dedicated loader units,
dedicated unloader units, dedicated degating units and

dedicated pickup units respectively.
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While the additional molding units 5a, 5b and 5c are
identical to the moldihg unit 5, mold layouts thereof may
be different from each other in response to compacts to be
formed, for manufacturing different types of compacts in
the molding units 5, Sa, 5b and 5c. Further, the
additional molding units 5a, 5b and 5c can be detachably
mounted on the side portionIOf the molding unit 5 provided
in the apparatus for molding resin to seal electronic
parts which is formed by the combination of the minimum
units shown in Figs. 1A and 1B.

Therefore, it is possible to simply form an apparatus
for molding resin to seal electronic components
substantially comprising a plurality of molds by
successively mounting the additional moldlng units 5a, 5b
and 5c on the apparatus for molding resin to seal
electronic parts which is formed by the combination of
the minimum units.

On the other hand, it is also possible to form an
apparatus for molding resin to seal electronic parts
having a substantially small number of mold(s) by
successively removing the additional molding units 5a, 5b
and 5c or stopping operations thereof.

In other words, the number of the molding units can
be arbitrarily and simply adjusted in the aforementioned

apparatus in response to the required production quantity,
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whereby it is possible to simply and quickly cope with a
case of simultaneously manufacturing different types of
products in small'or large quantities while it is also
possible to simply cope with a case of simultaneously
manufacturing the same type of products in small or large
quantities.

When the apparatus.®er molding resin to seal
electronic parts in the mode shown in-Figg. 2 to 4 is
adapted to simultaneously form different types of
products, steps of forming additional products in the
additional molding units 5a, 5b and 5c may be added to ﬁhe
aforementioned steps which are carried out in the
apparatus formed by the combination of the minimum units
for molding resin to seal electronic parts.

When the aforementioned steps of molding resin to
seal electronic parts are continuously and automatically
carried out, it is possible to produce_sealed compacts of
electronic parts in high efficiency while reducing the
overall molding time, by carrying out the aforementioned
steps of supplying and taking out the respective members
and cleaning the mold surfaces in parallel with each
other.

In parallel with the unsealed lead frame supplying

~step of transferring unsealed lead frames 14 into the

clearance between the upper and lower mold sections 26 and
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28 provided in the molding unit 5 and supplying the
unsealed'lead frames 14 into the prescribed positions of
the cavities provided in the upper and lower mold sections
26 and 28, the resin tablet supplying step of transferring
the resin tablets 21 into the clearance between the upper
and lower mold éections 26 and 28 provided in the molding
unit 5 and supplying the same into the pots 29 provided in
the lower mold secfion 28 so that these steps can be
carried out substantially in a single step time, whereby
the overall moiding time is reduced.

Further, it is possible to reduce the overall molding
time by simultaneously carrying out the sealed lead frame
takeout step of advancing the unloader unit 7 into the
clearance between the upper and lower mold sections 26 and
28, engaging the sealed lead frames 14 and retracting the
unloader unit 7 in this state for taking out the sealed
lead frames'14 to the extefior of the upper and lower mold
sections 26 and 28 with the step of cleaning the mold
surfaces of the upper and lower mold sections 26 and 28.

In this case, the mold surface cleaning step can be
carried out simultaneously with the retraction of the
unloader unit 7, whereby these steps can be carried out
substantially in a single step time.

In addition, a step of supplying unsealed lead frames

14 to be subsequently sealed to the prescribed positions
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of the cavities provided in the upper and lower mold
sections 26 and 28 by advancing the loader unit 6 into th:
clearance between the upper and lower mold sections 26 an
28 in the aforementioned retraction of the unloader unit
7.

Further, a resin tablet supplying step of supplying
the resin tablets 21 employed for the next sealing
operation into the pots 29 of the lower mold section 28
can be carried out simultaneously with the aforementioned
advancement of the loader unit 6.

Namely, it is possible io substantially
simultaneogslylcarry out the advancement of the loader
unit 6 in the retraction of the unloader unit 6 and the
steps of supplying the unsealed lead frames 14 and the
resin tablets 21 througﬁ the loader unit 6.

Thus, it is possible to further reduce the overall
molding time by substantially simultaneously carrying out
the sealed lead frame takeout step, the mold surface
cleaning step, the unsealed lead frame supplying step and.
the resin tablet supplying step in parallel with each
~other within a short time.

As hereinabove described, it is possible to carfy out
the unsealed lead frame supplying step and the resin

tablet supplying step with the sealed lead frame takeout

step while carrying out the mold surface cleaning step.
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_ Thug, it is possible to reduce the overall molding
time by substantially simultaneously carrying out the
sealed lead frame takeout step, the mold surface cleaning
step, the unsealed lead frame supplying step and the resin
tablet supplying step in parallel with each other.

The aforementioned emboaiment is adapted to take out
the sealed lead frames from tle upper and lower mold
sections 26 and 28 to the exterior by the unloader 31
while cleaning the mold surfaces of the upper and lower
mold sgctions 26 and 28 by sucking dust away from the mold
surfaces through the air blow and wvacuum mechanisms |
provided in the cleaner unit 8 in retraction of the
unloadexr 31. Further, the embodiment is.also'adapted to
substantially simultaneously carry out the unsealed lead
frame and resin tablet supplying steps by the loader unit
6 in retraction of the unloader 31.

Namely, the steps of supplying the unsealed lead
frames and the resin tablets are simultaneously carried
out with the mold surface cleaning step of retracting the
unloader 31 in this case. According to this embodiment,
therefore, it is possible to substantially simultaneously
carrxy out the sealed lead frame takeout step, the mold
surface cleaning step, the unsealed lead frame supplying
step and the resin tablet supplying step in parallel with

each other within a short time.
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However, if the unsealed lead frames 14 may be soiled
by dust on the mold surfaces in an actual operation due to
the aforementioned simultaneous performance of the steps
of supplying the unsealed lead frames 14 and the resin
tablets 21 with the mold surface cleaning step, for
example, the unsealed lead frame and resin tablet
supplying steps may be continuously carried out following
the mold surface cleaning step,'to solve this problem.

While the unsealed lead frame and resin tablet
supplying steps cannot be simultaneously carried out with
the mold surface cleaning step.in this case, it is '
possible to minimize loss of the molding timé as well as
to form products having high quality and high reliability
by_carrying out the unsealed lead frame and resﬁn tablet
supplying steps immediately after the mold surface
cleaning step.

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

the appended claims. .
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WHAT IS CLAIMED IS:

1. A methbd of molding resin to seal electronic
parts for sealing electronic parts being mounted on lead
frames with a resin material through a.molding unit (5)
having a mold (26, 28), resin supply pots (29) being
arranged in said mold, resin pressurizing plungers being
provided on said pots, cavities being provided in mold
surfaces of said mold, and resin passages being provided
between said cavities and said pots, said method
comprising: |

a step of adjusting the number of molding units by
detachably mounting an additional molding unit (5a, 5b,
5¢) with respect to said molding unit (5) being already
provided in an apparatus for molding resin to seal
electronic parts; _

a step of supplying unsealed lead frames (14) having
electronic parts mounted thereon and resin tablets (21)
into each said molding unit (5, 5a, Sb, 5c);

a step of molding'resin-to seal said electronic parts

.through each said molding unit (5, 5a, 5b, 5c¢); and

a step of taking out sealed said electronic parts

from each said molding unit (5, 5a, 5b, 5c) to the

exterior.
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2. A method of molding resin to seal electronic
parts in.accordance with claim 1, wherein said step of
supplying said unsealed lead frames (14) having electronic
parts mounted thereon and said resin tablets (21) into
each said molding unit (5, 5a, Sb( 5¢c) includes:

a step of supplying and setﬁing a number of said
unsealed lead frames $(:i4) having eléctronic parts mounted

' thereon in prescribed positions of a lead frame supply
unit,

a step of transferring said unsealed lead frames (14)
being set in said lead frame supply unit (1) to a_lead.
frame aligning unit (2),

a step of aligning said unsealed lead frames (i4)
being transferred to said lead frame aligning unit (2)
with each other along a prescribed direction,

a step of supplying a prescribed number of said resin
tablets (21) into a resin tablet discharge unit (4) and
aligning the same with- each other, and

a step of transferring said ;nsealed lead frames (14)
being set in said lead frame aligning unit (2) and said
.xresin tablets (21) being aligned with each other in said
resin tablet discharge unit (4) into a clearance between a
fixed mold section (26) and a movable mold sgction (28) in
each said molding unit (5, 5a, 5b, 5c) while supplying

said unsealed lead frames (14) into prescribed positions
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of said ?avities in each said molding unit (5, 5a, 5b, 5c)
and supplying resin tabiets (2) into said pots,

said step of molding resin to seal said electronic
components ihcludes:

a step of ciosing said fixed mold section (26) and
said movable mold section (28) while heating, pressurizihg
and melting said resin tablets (21) in said pots for
injecting and charging molten resin materials into said
cavities through said resin passages thereby molding resin
to seal said electronic parts being engaged in said
cavities, and
_ ‘said step of taking out said sealed electronic parts
from each said molding unit (5, 5a, 5b, 5c) to the
exterior includes:

a step of taking out said sealed lead frames passing
through Said resin molding/sealing step from said fixed

mold section (26) and said movable mold section (28) to

the exterior,

a step of cleaning moid surfaces of said fixed mold
section (26) and said movable mold section (28),

a step of transferring said sealed lead frames to a
position of a degating unit (10),

a step of removing gate portions from said sealed
lead frames in said degating unit (10),

a step of transferring said sealed lead frames
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passing through said step of removing.said gate portions
to a lead frame storage unit (12),

a step of picking up said sealed lead frames passing
through said step of removing said gate portions in said
lead frame storage unit (12) independently of each other,
and

a step of storing said sealed lead frames Keing

picked up independently of each other.

3. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein said already.
provided molding unit (5) and said additional molding
units (5a, 5b, 5c) are adapted to mold fesin for sealing
products of types being different from each other,

said step of molding resin to seal said electronic
parts through said molding units (5, 5a, 5b, 5c) includes
a step of simultaneously sealing products of different

types with molded resin in parallel with each other.

4. A method of molding resin to seal electronic
bparts, comprising:

an unsealed lead frame supplying step of transferring
unsealed lead frames (14) into a clearance between an
upper mold section (26) and a lower mold section (28) in a

molding unit for supplying said unsealed lead frames (14)
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to prescribed positions of cavities in said upper and

lower mold sections (26, 28);

a resin tablet supplying step of transferring resin
tablets (21) into said clearance between said upper and
lower mold sections (26, 28) in said molding unit (5, 5a,
5b, 5¢) and supplying the same in pots being provided in
said lower mold section (28);

a mold closing step of closing said upper and lower
mold sections (26, 28) in said molding unit (5, 5a, 5b,
5¢); '

a resin molding/sealing step of heating, pressurizing
and melting said resin tablets (21) being supplied into
said pots while injecting and charging molten resin
materials into said cavities through resin passages being
provided between said pots and said cavities, thereby
molding resin to seal electronic parts mounted on said
lead frames (14) being engaged in said cavities;

a sealed lead frame takeout step of taking out sealed
said lead frames passing through said resin
molding/sealing step from said upper and lower mold
sections (26, 28) to the exterior; and

a mold surface cleaning step-of cleaning respective
mold surfaces 6f said upper and lower mold sections (26,

28),

said mold surféce cleaning step being simultaneously
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takeout step,

said steps of supplying said unsealed lead frames
(14) and said resin tablets (21) being further
simnltaneously carried out in parallel ﬁith said sealed

lead frame takeout step.

5. A method of molding resin to seal electronic
parts in accordance with claim 4, wherein said sealed lead
frame takeout step includes a step of advancing an
unloader unit (7) into a clearance between said upper aﬁd
lower mold sections (26, 28) for engaging said sealed lead
frames and retracting said unloader unit (7) in this state
for taking out said sealed lead frames to the exterior of
said upper and lower mold sections (26, 28),

said step of supplying said unsealed lead frames (14%)
includes a step of advancing a loader unit (6) into said
clearance between said upper and lower mold sections (26,
28) in retraction of said unloader unit (7) for supplying
said unsealed lead frames (14) in prescribed positions of
cavities in said upper and lower mold sections (26, 28),

said step of'supplying said resin tablets (21)
includes a step of advancing said loader unit (6) into
said clearance between said upper-and lower mold sections

(26, 28) in retraction of said unloader unit (7) for
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supplying said resin tablets (21) into said pots, and

saié mold surface cleaning step includes a step of
moving a cleaner unit (8) along said mold surfaces of said
upper and lower mold sections (26, 28) for cleaning said
mold surfaces of said upper and lower mold sections (26,

28).

6. A method of molding resin to seal electronic
parté in accordance with claim 5, wherein said steps of
supply;ng said unsealed lead frames (14) and said resin
tablets (21) are simultaneously carried out in advanceﬁent
of said loader unit (6) into said clearance bétween said

upper and lower mold sections (26, 28).

‘7. A method of moldiné resin to seal electronic -
parts in accordance with claim 5, wherein said mold
~cleaning step is carried out with said cleaner unit (8) in

retraction of said unloader unit (7).

8. A method of molding resin to seal electronic
parts in accordance with claim 4, wherein said mold
surface cleaning step is simultaneously carried out in

-parallel with said sealed lead frame takeout step.

9. A method of molding resin to seal electronic
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parts in accordance with claim 8, wherein said mold
surface ;leaning step is carried out by retracting said
cleaner unit (8), being mounted on said unloader unit (7),
with said uhloader unit (7) in retraction of said unloadér

unit (7) in said sealed lead frame takeout step.

10. An .apparatus for molding resin to seal
électronic parts, comprising:

a molding unit having a mold (26, 28); resin material
supply pots being arranged in said mold, resin
pressurizing plungers being provided on said pots,
cavities being provided in mold surfaces of said mold, and
resin passages being.arranged between said pots and said
cavities;

means for supplying unsealed lead frames (14) having
electronic parts mounted thereon and resin tablets (21)
into said molding unit (5); and

means for taking out sealed said electronic parts
from said molding unit (5) to the exterior,

additional molding units (5a, 5b, 5c¢) being rendered
_detachably mountable with respect to already provided said
mélding unit (5), thereby freely increasiné/decreasing the

number of said molding units.

11. An apparatus for molding resin to seal
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electronic parts in accordance with claim 10, wherein said
means for supplying said unsealed lead frames (14) having
electronic parts mounted thereon and said resin tablets
(21) into each said molding unit (5, 5a, 5b, 5c) includes:

a supply unit (1) for supplying a number of unsealed
lead frames (14) having electronic parts mounted thereon,

a lead fréme aligning unit (2) for aligning said
unéealed lead frames with each other along a prescribed
direction,

a resin tablet supply unit (3),

a resin tablet discharge unit (4) for discharging.
said resin tablets (21) in alignment with each other, and

a loader unit (6) for transferring aligned said lead
frames (14) and said resin tablets (21) to each said
molding unit (5, 5a, 5b, 5c¢), and.

said means for taking out said sealed electronic
parts from each said molding unit (5, 5a, 5b, 5¢c) to the
exterior includes:

an unloader unit (7) for taking out said sealed lead
frames, .

a mold cleaner unit (8),

a sealed lead frame transfer unit (9),

a degating unit (10) for removing gates from said

sealed lead frames,

a pickup unit (11) for picking up degated said sealed
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lead frames independently of each other, and

a lead frame storage unit (12) for storing picked-up
said sealed lead frames independently of each other,

said apparatus further comprising a controller unit
. (13) for continuously and automaticaliy controlling

. operations of respective said units.

12. An apparatus for molding resin to seal
electronic parts in accordance with claim 10, wherein said
already provided molding unit (5) and said additional
molding units (5a, 5b, 5c) are adapted to mold resin fér

sealing different types of products respectively.

13. An apparatus for molding resin to seal
electronic parts, comprising:

a molding unit having a pair of mold sections (26,
28), resin material supply pots being arranged in said
mold, resin pressurizing plungers being provided on said
pots, cavities being provided in respective mold surfaces
of said mold, and resin passages being arranged between
said pots and said cavities;

unsealed lead frame supply means (1) for transferring
unsealed lead frames (14) into.a clearance between said
pair of mold sections (26, 28) of said molding unit'(S)

and supplying the same to prescribed positions of said
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caVit;es;

res;n tablet supply means (3) for transferring resin
tablets (21) into said clearance between said pair of mold
sections (26, 28) of said molding unit (5) and supplylng
.the same lnto said pots;

mold closing means (27) for closing said pair of mold
sections (26, 28§.din said molding unit (5); |

sealed lead frame takeout means for taking out sealed
said lead frames from said pair of mold sections (26, 28)
to the exterior; and

mold surface cleaning means (8) for cleaning
respective said mold surfaces of said pair of mold
sections (26, 28),

said resin tablet supply means (3) being formed to
interlock with said sealed lead frame takeout means for
making said unsealed lead frames (14) suppliable
simultaneously with an oéeration for taking out said

sealed lead frames.

14. An apparatus for molding resin to seal
_electronic parts in accordance with claim 13, wherein said
mold surface cleaning means (8) is formed to interlock
with said sealed lead frame takeout means, so that said
mold surface cleaning means (8) is moved to clean said
mold surfaces simultaneously with said operation for

taking out said sealed lead frames.
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15, A method of molding resin to seal electronic parts,
or an apparatus for molding resin to seal electronic parts,
substantially as herein particularly described with reference

to the accompanying drawings.

This Sheet Has Been Rsﬂlaced

KRR

This is the replacement sheet

R ) AR |!I|I e 25 001 6



- 48 -

METHOD OF AND APPARATUS FOR MOLDING RESIN
TO SEAL ELECTRONIC PARTS

ABSTRACT OF THE DISCLOSURE

A method of and an apparatus for molding resin to
seal electronic parts are adapted to seal electronic parts
which are moﬁnted_on lead frames (14) with molded resin
materials through molding units (5, 5a, 5b, 5c).
Additional molding units (5a, 5b, 5c¢) are detachably
mounted with respect to an already provided molding unit
(5) so that the number of the molding units can be /
arbitrarily adjﬁsted, thereby enabling arrangement in a
resin molding/sealing step, to implement simple response

to mass ‘production.

FIGURE 1A & 4
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WHAT IS CLAIMED IS:

1. A methbd of molding resin to seal electronic
parts for sealing electronic parts being mounted on lead
frames with a resin material through a_molding unit (5)
having a mold (26, 28), resin supply pots (29) being
arranged in said mold, resin pressurizing plungers being
provided on said pots, cavities being provided in mold
surfaces of said mold, and resin passages being provided
between said cavities and said pots, said method
comprising: |

a step of adjusting the number of molding units by
detachably mounting an additional molding unit (5a, 5b,
S5c) with respect to said molding unit (5) being already
provided in an apparatus for molding resin to seal
electronic parts;

a step of supplying unsealed lead frames (14) having
electronic parts mounted thereon and resin tablets (21)
into each said molding unit (5, 5a, 5b, 5c¢);

a step of molding resin to seal said electronic ﬁarts

through each éaid molding unit (5, 5a, 5b, 5c¢); and

a step of taking out sealed said electronic parts

from each said molding unit (5, 5a, 5b, 5c) to the

exterior. TTTREPLACEMENT SHEETS | SG
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2. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein said step of
supplying said unsealed lead frames (14) having electronic
parts mounted thereon and said resin tablets (21) into
each said molding unit (5, 5a, 5b, 5¢) includes:

a step of supplying and setting a number of said

unsealed lead frames {i4) having electronic parts mounted

thereon in prescribed positions of a lead frame supply

unit,

a step of transferring said unsealed lead frames (14)
being set in said lead frame supply unit (1) to a_lead.
frame aligning unit (2),

a step of aligning said unsealed lead frames (i4)
being transferred to said lead frame aligning unit (2)
with each other along a prescribed direction,

a step of supplying a prescribed number of said resin
tablets (21) into a resin tablet discharge unit (4) and
aligning the same with- each other, and

a step of transferring said ﬁnsealed lead frames (14)

being set in said lead frame aligning unit (2) and said

.resin tablets (21) being aligned with each other in said

resin tablet discharge unit (4) into a clearance between a
fixed mold section (26) and a movable mold section (28) in
each said molding unit (5, 5a, 5b, 5c) while supplying

sald unsealed lead frames (14) into prescribed positions
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of said cavities in each said molding unit (5, 5a, 5b, 5c¢)
and supplying resin tablets (2) into said pots,

said step of molding resin to seal said electronic
components includes:

a step of closing said fixed mold section (26) and
said movable mold section (28) while heating, pressurizing
and melting said resin tablets (21) in éaid pots for
injecting and charging molten resin materials into said
cavities through said resin passages thereby molding resin
to seal said electronic parts being engaged in said
cavities, and

said step of taking out said sealed electronic parts
from each said molding unit (5, 5a, 5b, 5c¢) to the
exterior includes:

a step of taking out said sealed lead frames passing
through said resin molding/sealing step from said fixed
mold section (26) and said movable mold section (28) to
the exterior,

a step of cleaning mold surfaces of said fixed mold
section (26) and said movable mold section (28),

a step of transferring said sealed lead frames to a
position of a degating unit (10),

a step of removing gate portions from said sealed

lead frames in said degating unit (10),

a step of transferring said sealed lead frames
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passing through said step of removing said gate portions
to a lead frame storage unit (12),

a step of picking up said sealed lead frames passing
through said step of removing said gate portions in said
lead frame storage unit (12) independently of each other,
and _

a step of storing said sealed lead frames keing

picked up independently of each other.

3. A method of molding resin to seal electronic
parts in accordance with claim 1, wherein said already'
provided molding gnit (5) and said additional molding
units (5a, Sb, 5¢) are adapted to mold resin for sealing
products of types being different from each other,

said step of molding resin to seal said electronmic
parts through said molding units (5, 5a, 5b, 5¢) inclﬁdgs
a step of simultaneously sealing products of different

types with molded resin in parallel with each other.

4. An apparatus for molding resin to seal
electronic parts, comprising:

a molding unit having a mold (26, 28), resin material
supply pots being arranged in said mold, resin
pressurizing plungers being provided on said pots,

cavities being provided in mold surfaces of said mold, and
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resin passages being arranged between said pots and said
cavities;

means for supplying unsealed lead frames (14) having
electronic parts mounted thereon and resin tablets (21)
into said molding unit (5); and

means for taking out sealed said electronic parts
from said molding unit (5) to the exterior,

additional molding units (5a, 5b, 5c¢) being rendered
detachably mountable with respect to already provided said
molding unit (5), thereby freely increasing/decreasing the

number of said molding units.

'S. An apparatus for molding resin to seal

electronic parts in accordance with claim 4 , wherein said
means for supplying said unsealed lead frames (14) having
electronic parts mounted thereon and said resin tablets
(21) into each said molding unit (5, 5a, 5b, 5c) includes:

a supply unit (1) for supplying a number of unsealed
lead frames (14) having electronic parts mounted thereon,

a lead frame aligning unit (2) for.aligning said
‘unsealed lead frames with each other along a prescribed
direction,

a resin tablet supply unit (3),

a resin tablet discharge unit (4) for discharging
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said resin tablets (21) in alignment with each other, and

a loader unit (6) for transferring aligned said lead
frames (14) and said resin tablets (21) to each said
mélding unit (5, 5a, 5b, 5¢), and

 said means for taking out said sealed electronic

parts from each said molding unit (5,'5a, 5b, 5c) to the
exterior includes:

an unloader unit (7) for taking out said sealed lead
frames, |

a2 mold cleaner unit (8),

a sealed lead frame transfer unit (9).,

a degating unit (10) for removing gates from said
sealed lead frames,

a pickup unit (11) for picking up degated said sealed

lead frames independently of each other, and

a lead frame storage unit (12) for storing picked-up
said sealed lead frames independently of each other,

said apparatus further comprising a controller unit
(13) for continuously and automaticaliy controlling

operations of respective said units.

6 . An apparatus for molding resin to seal
electronic parts in accordance with claim 4, wherein said
already provided molding unit (5) and said additional
molding units (5a, Sb, 5c) are adapted to mold resin for

sealing different types of products respectively.
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7. A method of molding resin to seal electronic parts,
or an apparatus for molding resin to seal electronic parts,
substantially as herein particularly described with reference

to the accompanying drawings.
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'METHOD OF AND APPARATUS FOR MOLDING RESIN
. TO SEAL ELECTRONIC PARTS

ABSTRACT OF THE DISCLOSURE

A method of and an apparatus for molding resin to
seal electronic parts are adapted to seal electronic parts
which are,moﬁnted on lead frames (14) with molded resin
materials through molding units (5, Sa,.Sb, 5c).
Additional molding units (5a, 5b, S5c) are detachably
mounted with respect to an already provided'moldinq'unit
(5) so that the number of the molding units can be :
arbitrarily adjusted, thereby enabling arrangement in a
resin molding/sealing step, to implement simple response

to mass 'production.

FIGURE 1A & 4
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