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IC LEADFRAME PROCESSING SYSTEM

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to an IC (integrated
circuit) leadframe processing system. More particularly,
the present invention relates to an IC leadframe processing
system for bending and cutting a series of ICs connected
with a leadframe during a production process or a leadframe
of a single IC.

2. Description of the Background Art

ICs are produced through various manufacturing
processes. The steps of processing the leadframe portion of
an IC provided with a leadframe are roughly as follows.

Upon completion of an IC chip, it is bonded to a leadframe,
wired and coated with a plastic material for protection.
Next, unnecessary portions of the leadframe are cut off, and
pin portions are bent into a desired shape by using a
bender. Thus, an IC is completed.

These leadframe machining steps are carried out by
using devices necessary for machining, e.g. a cutting
machine and a bending machine, which are arranged in a side-
by-side relation on a machining line. The leadframe
machining line is provided for each type of leadframe. The
reason for this is that the leadframe size, number of pins
and pin spacing vary for each type of IC, and it is
therefore necessary to use machining devices conformable to

each type of leadframe.
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system for bending and cutting a series of ICs connected wth a | eadfrane
during a production process or a leadfrane of a single IC. 2. Description
of the Background Art | Cs are produced through various manufacturing
processes. The steps of processing the |eadfrane portion of an IC
provided with a | eadfrane are roughly as follows. Upon conpletion of an IC
chip, it is bonded to a leadfrane, wred and coated with a plastic

material for protection. Next, unnecessary portions of the |eadfrane are

cut off, and Installation of a machining line for each type of

leadframe requires a great deal of installation cost.

Moreover, a large amount of maintenance is required, and the

maintenance costs a great deal. To increase the production

5 capacity (throughput) of the leadframe machining process in
excess of the production capacity of one machining line,
another machining line of the same configuration must be
added. A reduction of the production capacity can also be
realized only in units of one machining line. Thus, fine

10 adjustment of the throughput cannot be made.

The present inventor proposed an IC stocker, an IC
unloading and positioning apparatus, and an IC feed system,
which can be applied to ICs of various specifications (U.S.
Pat. No. 5,645,393). However, the proposed technique is not

15 a processing system that performs a series of steps, i.e.
from the feed of an IC leadframe to the final machining

step, by a single processing systemn.

SUMMARY OF THE INVENTION
20 Accordingly, an object of the present invention is to
provide an IC leadframe processing system for use in an IC
manufacturing system, which is capable of machining IC
leadframes of different types by a single processing systen.
Another object of the present invention is to provide
25 an IC leadframe processing system capable of meeting a need
of increasing or reducing the throughput of the IC leadframe
machining process simply by increasing or reducing the

number of IC leadframe processing systems each unitized as a
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pin portions are bent into a desired shape by using a bender. Thus, an IC
I's conpl et ed. These | eadframe machi ning steps are carried out by
usi ng devi ces necessary for machining, e.g. a cutting machi ne and a bendi ng
machi ne, which are arranged in a side- by-side relation on a machining
line. The | eadframe machining line is provided for each type of |eadfrane.
The reason for this is that the | eadfranme size, nunber of pins and pin
spacing vary for each type of IC, and it is therefore necessary to use

machi ni ng devi ces conformable to
single processing system.

To attain the above-described objects, the present
invention provides an IC leadframe processing system
unitized as a single processing system. The IC leadframe

5 processing system includes a storage device for storing a
stack of leadframes each having a plurality of IC chips
mounted thereon, and a separating device for separating a
leadframe one by one from the stack of leadframes
stored in the storage device. The IC leadframe processing

10 system further includes a leadframe cutting machine for
cutting the leadframe into each individual IC chip to obtain
a packaged IC, and a machining device for machining lead
wires of the packaged IC. Further, a transfer device
transfers the leadframe between the separating device and

158 the leadframe cutting machine and also transfers the
packaged IC between the leadframe cutting machine and the
machining device.

The IC leadframe processing system 1s more effective if
it further includes a centering device disposed between the

20 separating device and the leadframe cutting machine to
position the leadframe separated by the separating device.
However, the centering device is not necessarily essential
for the IC leadframe processing system according to the
present invention. It is desirable for the transfer device

25 to comprise two or more transfer devices. However, a single
transfer device will suffice if the transfer efficiency is
not considered.

It is preferable for the separating device to be an IC
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each type of |eadfrane. Installation of a machining line
for each type of leadframe requires a great deal of installation cost.
Mor eover, a |large ampunt of nmintenance is required, and the maintenance

costs a great deal. To increase the production

pushing-up mechanism that pushes up the stack of leadframes
in the storage device from the bottom of the stack to
separate only the topmost leadframe from the stack of
leadframes one by one.

5 It is preferable for the machining device to include a
cutting machine for cutting corner portions of the lead
wires and cutting dam portions interconnecting the lead
wires and further cutting distal end portions of the lead
wires and to further include a lead benéing machine for

10 bending the lead wires by holding and moving the distal ends
of the lead wires. By doing so, cutting and bending are
favorably separated from each other.

It is preferable for the transfer device to include a
first transfer device for transferring the leadframe between

15 the centering device and the leadframe cutting machine; a
second transfer device for transferring the packaged IC cut
by the leadframe cutting machine to the machining device:
and a third transfer device for transferring the packaged IC
between a plurality of machining steps in the machining

20 device. By doing so, even more effective machining can be
realized.

It is preferable for the cutting machine to include a
lead processing machine table for placing the packaged IC
thereon, which is controlled so as to be movable in a

25 predetermined plane for cutting the packaged IC mounted
thereon; a lead processing machine indexing table for
indexing the packaged IC placed on the lead processing

machine table to a rotational angle position substantially
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capacity (throughput) of the | eadfrane machining process in excess of the
production capacity of one machining line, another nmachining |line of the
same configuration nust be added. A reduction of the production capacity
can also be realized only in units of one machining line. Thus, fine
adj ust rent of the throughput cannot be made. The present inventor
proposed an | C stocker, an |IC unloading and positioning apparatus, and an
| C feed system which can be applied to ICs of various specifications
(U5 Pat- IR tRe OaBovedesct bed plance  and o catting Gie for chtting
the lead wires of the packaged IC.
It is preferable for the cutting machine to have
cutting die members simultaneously driven by the same press
5 machine to cut the corner portions of the lead wilires, the
dam portions of the lead wires, and the distal end portions
of the lead wires. With this arrangement, the mechanism of
the system is advantageously simplified.
It is preferable for the lead processing machine
10 indexing table to include a first lead processing machine
indexing table for indexing the packaged IC to a rotational
angle position substantially in the above-described plane to
cut pinch portions, which are corner portions of the lead
wires; a second lead processing machine indexing table for
15 indexing the packaged IC to a rotational angle position
substantially in the above-described plane to cut dam
portions interconnecting respective portions of the lead
wires so that the lead wires do not separate from each
other; a third lead processing machine indexing table for
20 indexing the packaged IC to a rotational angle position
substantially in the above-described plane to cut lead
distal end portions at which distal end portions of the lead
wires are connected to each other so that the lead wires do
not separate from each other; and a fourth lead processing
25 machine indexing table for indexing the packaged IC to a
rotational angle position substantially in the above-

described plane to bend distal ends of the lead wires.

It is preferable for the IC leadframe processing system
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a processing systemthat perforns a series of steps, i.e. fromthe feed of
an IC leadfrane to the final machining step. by a single processing system

SUMVARY OF THE | NVENTI ON Accordingly, an object of the present
invention is to provide an IC | eadf rame processing systemfor use in an IC
manuf acturing system which is capable of machining IC |eadframes of
different types by a single processing system Anot her object of the
present invention is to provide an IC |eadframe processing system capable

[ f ipcreasin r reducing the throughput of the IC

of meeting atgeggrtger Pncfﬁ e g gged correction driving gechanism for

| eadf rame
correcting respective positions in the above-described plane
of the first lead processing machine indexing table, the
third lead processing machine indexing table and the fourth

5 lead processing machine indexing table. With this

arrangement, the accuracy of positioning for cutting is

favorably increased.

BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1(a) shows an outline of the operation of an IC
leadframe processing system according to the present
invention, and Fig. 1(b) 1s a front view of a packaged IC.
Fig. 2 1s a perspective view showing the external
appearance of an IC leadframe processing machine.
i5 Fig. 3 is a plan view of the IC leadframe processing
machine.
Fig. 4 is an oblique projection showing an IC cassette.
Fig. 5 is a diagram showing an IC stocker.
Fig. 6 is a diagram showing a cassette holding
20 mechanism as raised by actuating a cassette lifting
mechanism of the IC stocker.
Fig. 7 is a side view of the IC stocker shown in Fig. 5
as viewed from the right-hand side thereof.
Fig. 8 is a plan view of the IC stocker shown in
25 Fig. 5.
Fig. 9 1s a side view of a cassette holding mechanism
shown in Fig. 5 as viewed from the left-hand side thereof.

Fig. 10 is a front view of an IC pushing-up mechanism.
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machi ni ng process sinply by increasing or reducing the nunber of IC

| eadf rame processing systens each unitized as a . .
-3- single processing system To attain the above-described objects,

tre present invention provides an |IC | eadf rame processing systemunitized
as a single processing system The |IC | eadfrane

Fig. 11 is a plan view of a centering device, showing a
part thereof in a sectional view taken along the line B-B in
Fig. 12.
Fig. 12 is a front view of the centering device shown
5 in Fig. 11.
Fig. 13 is a sectional side view taken along the line
A-A in Fig. 12.
Fig. 14 is a sectional view showing the distal end of
an arm of a first transfer device.
10 Fig. 15 is a fragmentary sectional view of the
centering device.
Fig. 16 is a partly-sectioned front view of a leadframe
cutting machine that cuts a leadframe into individual chips.
Fig. 17 is a plan view of the leadframe cutting machine
is shown in Fig. 16.
Fig. 18 is a sectional view showing a part containing
rotary cutting blades.
Fig. 19 is a front view showing a second transfer
device.
20 Fig. 20 1s a plan view of the second transfer device
shown in Fig. 19.
Fig. 21 is a side view of the second transfer device
shown in Fig. 18 as viewed from the left-hand side thereof.
Fig. 22 is a front view showing a lead processing
25 machine table.
Fig. 23 is a plan view of the lead processing machine
table shown in Fig. 22.
Fig. 24 is a diagram showing the lead processing

. ~ —yent \
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processi ng systemincludes a storage device for storing a stack of

| eadf rames each having a plurality of 1C chips nounted thereon, and a
separating device for separating a | eadframe one by one fromthe stack of

| eadf ranes stored in the storage device. The |IC | eadfrane processing system
further includes a |eadfrane cutting machine for cutting the |eadfrane into
each i ndi vi dual
machining lead w res of the packaged IC. Further, a transfer device
transfers the | eadfrane between the separating device and the |eadfrane
cutting machmaehdne ABbdet wahbf Eowr t Ivapauvicegss NG pechban {ndekdagfrane

cutting nach%ggl

Ut

10

20

25

IC chip to obtain a packaged IC, and a nachi ni ng device for

20, LRS TRCRHOL 0P, SRV C°

Fig. 25 is a side view of g lead processing machine

indexing table.

Fig. 26(a) is a side view of another lead processing

machine indexing table, and Fig. 28(b) is an enlarged

sectional view of a vacuum chuck.

Fig. 27 is a front view showing a third transfer device

as placed in the IC leadframe processing system.

Fig. 28 is a side view of the third transfer device

shown in Fig. 27 as viewed from the left-hand side thereof.

and

Fig.

Fig.

Fig. 29(a) is a plan view of the third transfer device,
Fig. 29(b) is a front view of the third transfer device.

Fig. 30 is a sectional view taken along the line A-A in

28(b).

Fig. 31 is a front view showing a cutting die.

Fig. 32 is a sectional view of the cutting die shown in

31, showing a cutting die portion for cutting pinch

portions of a packaged IC.

Fig.

Fig. 33 is a sectional view of the cutting dle shown in

31, showing a cutting die portion for cutting dam

portions of a packaged IC.

Fig.

Fig. 34 is a sectional view of the cutting die shown in

31, showing a cutting die portion for cutting lead

distal end portions.

Flg. 35 is a sectional front view showing a screw press

machine.

Fig. 36 is a sectional view taken along the line A-A in
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The 1 C | eadfranme processing systemis nore effective if it further includes
a centering device disposed between the separating device and the

| eadf ranme cutting machine to position the | eadframe separated by the
separating device. However. the centering device is not necessarily
essential for the IC | eadfranme processing systemaccording to the present

i nvention. It is desirable for the transfer device to conprise two or nore
transfer devices. However, a single transfer device will suffice if the
transfer efficiency is not considered. It is preferable for the
separating déig€ce3®o be an IC

Fig. 37 is a sectional side view of the screw press
machine shown in Fig. 35 as viewed from the right-hand side
thereof.

5 Fig. 38 is an oblique projection showing the whole of
an IC lead bending machine according to the present
invention.

Fig. 39 is a sectional side view of the IC lead bending
machine.

10 Fig. 40 is an enlarged view of a Y-axis direction
driving mechanism for lead holding members and a driving
mechanism for lead support members.

Fig. 41 is an enlarged front view of the lead support
members.

15 Fig. 42 is a sectional view of the lead support members
taken along the line A-A in Fig. 41.

Fig. 43 is a diagram showing the way in which IC leads
are bent.

Fig. 44 is a diagram showing a device for inverting a

20 processed packaged IC.

Fig. 45 is a front view of the inverting device shown
in Fig. 44.

Fig. 48 is a side view of the inverting device shown in
Fig. 44.

25 Fig. 47 is a plan view showing another example of a
leadframe roller cutting machine.

Fig. 48 is a front view of the leadframe roller cutting

machine shown in Fig. 47.
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pushi ng-up nmechani smthat pushes up the stack of |eadframes in the storage
device fromthe bottomof the stack to separate only the topnost |eadfrane
fromthe stack of | eadfranes one by one. It is preferable for the
machi ni ng device to include a cutting machine for cutting corner portions

of the | ead

Fig. 49 is a sectional side view of the leadframe
roller cutting machine shown in Fig. 48 as viewed from the
right~-hand side thereof.

Fig. 50 is a diagram showing another example of a

rotary table.

441

DETAILED DESCRIPTION OF THE EMBODIMENTS
[Machining process]
An embodiment of the present invention will be
10 described below with reference to the accompanying drawings.
Fig. 1(a) is an oblique projection showing an outline of a
process in which a continuous leadframe having packaged ICs
mounted thereon is cut for each packaged IC, and each
packaged IC is subjected to machining. Fig. 1(a) is used to
15 give a brief explanation of the function of the leadframe
processing system according to the present invention. More
specifically, the figure schematically shows a locus of
travel of packaged ICs in the process of cutting the
leadframe and machining each packaged IC. Fig. 1(b) is a
20 plan view showing the configuration of a packaged IC before
it is machined. As shown in Fig. 1i(a), three IC chips 1 are
connected to a leadframe 2 such that the IC chips 1 are
disposed at a regular interval in the central portion of the
leadframe 2. The leadframe 2 is made of a thin metal sheet
25 and has a plurality of lead wires 3 previously formed by
blanking or other similar process.
The lead wires 3 are electrically connected to each

packaged IC chip 1 and used to connect the IC chip 1 to a

10
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wires and cutting dam portions Interconnecting the lead wires and further
cutting distal end portions of the lead wres and to further include a

| ead bendi ng nachine for bending the |lead wires by hol ding and noving the
distal ends of the lead wires. By doing so, cutting and bending are
favorably separated from each ot her. It is preferable for the transfer
device to include a first transfer device for transferring the | eadfrane
between the centering device and the | eadfranme cutting machine; a second
transfer device for transferring the packaged IC cut by the |eadfrane
cutting rrachpﬁénfiédtﬁérﬁﬁghbﬂ&h% et cdhown) by soldering. Thus, the

lead wires 3 have the function of electrically connecting
the IC chip 1 and the function of mechanically securing it.
The leadframe 2 is made of a hoop material (coil material).
5 Each IC chip 1 is disposed in a punched central portion of

the hoop material. Lead wires 3 are formed in the
peripheral portion of the hoop material by blanking. A
stack of leadframes 2 1s accommodated in a cassette 45 (see
Fig. 4).

i0 The cassette 45 containing a stack of leadframes 2 is
centered and held by an IC stocker 30 (see Figs. 5 to 9).
When the leadframes 2 are pushed up (in the direction of the
arrow a) from the lowermost end of the cassette 45 by an IC
pushing-up mechanism 100 {(see Fig. 10), the topmost

15 leadframe 2 in the cassette 45 is introduced into the space
between centering plates 13l1la and 131b (see Fig. 11) of a
centering device 120 (see Figs. 11 to 15). Thus, the
leadframe 2 is centered and positioned in the centered
state. The leadframe 2 is held by an arm 150 of a first

20 transfer device 140 (see Figs. 11 and 12) and transferred to
a leading edge recognition position b which has been set in
advance.

When the leading edge of the leadframe 2 thus

transferred reaches the leading edge recognition position b,

25 & recognition camera (not shown) picks up an image of the
leadframe 2 to recognize the position of the leading edge
and the pitch of the packaged ICs 5. An analyzer (not

shown) analyzes the image of the leadframe 2. thereby
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and a third transfer device for transferring the packaged 1C between a
plurality of machining steps in the machining device. By doing so, even
nore effective nmachi ning can be realized. It is preferable for the
cutting machine to include a |ead processing machine table for placing the
packaged 1 C thereon, which is controlled so as to be novable in a
predeterm ned plane for cutting the packaged I C nounted thereon; a |ead
processi ng nmachi ne i ndexi ng table for indexing the packaged I C placed on

t he | ead processin% machine table to a rotational angle position
subst anti al | §ccurately recognizing the cut positions ¢ and d of the

leadframe 2. As the cut positions of the leadframe 2 are
accurately measured and recognized, the cut positions ¢ and
d of the leadframe 2 can be determined. It should be noted
5 that the accurate cut positions ¢ and d are each detected by
detecting a slit 4 as a center position between each palr of
adjacent IC chips 1. Next, the first transfer device 140
transfers the leadframe 2 to a leadframe cutting machine 160
(see Figs. 16 to 18). The leadframe cutting machine 160

10 cuts the leadframe 2 at the cut position c.

When the leadframe 2 is cut at the cut position ¢, a
single packaged IC 5 is obtained. The packaged IC 5 cut
from the leadframe 2 is sent to the subsequent step for
machining the lead wires 3, which have not yet been

15 machined. The leadframe 2 remaining after the cutting
process is returned to the leading edge recognition position
b by the first transfer device 140 and cut at the cut
position d by a cutting operation similar to the above.

Each individual packaged IC 5 cut from the leadframe 2 is

20 transferred by a second transfer device 210 (see Figs. 19 to
21) to the position of a lead processing machine table 280
(see Figs. 22 to 28(b)) capable of moving in the directions
of two orthogonal axes, i.e. plane motion in the directions
of X- and Y-axes, and rotational indexing ().

25 The packaged IC 5 placed on a rotary table is imaged by
a recognition camera, which is a CCD camera, to recognize
the size and position of the packaged IC 5 and the pitch of
the lead wires 3. The position of the packaged IC 5 is
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-5- in the above-described plane; and a cutting die for cutting the | ead

w res of the packaged |C. It is preferable for the cutting machine to
have cutting die nenbers sinultaneously driven by the sane press nachine
to cut the corner portions of the lead wires, the dam portions of the |ead
wires, and the distal end portions of the lead wires. Wth this
arrangenent, the nechani sm of

corrected by driving a lead processing machine indexing
table 295 (see Filgs. 22 and 23) on the basis of the result
of the recognition of the position and type of the packaged
IC 5. Then, the packaged IC 5§ is transferred to the
5 position of a pinch cutting die member 339 (see Fig. 32) to
cut pinch portions 6, which are the four corners of the
leadframe 2 of the packaged IC 5. To cut the pinch portions
8, the packaged IC 5 is placed on the rotary table of the
first lead processing machine indexing table 295 on the lead
i0 processing machine table 280 and rotated at intervals of 90
degrees In a plane containing a horizontal plane about a
vertical axis, thereby successively cutting the pinch
portions 6 by the pinch cutting die member 338.
Upon completion of the cutting of the pinch portions &
15 at the four corners, the packaged IC 5 1is returned to the
position of an intermediate pocket I. Thereafter, the
packaged IC 5 is transferred a third transfer device 310
(see Figs. 27 to 30) from the intermediate pocket I to an
intermediate pocket I1I, i.e. the position of the rotary
20 table of a lead processing machine indexing table 296. The
packaged IC 5 placed in the intermediate pocket II is
transferred to the position of a dam cutting blade 350 (see
Fig. 31) to cut dam portiomns 7, i.e. connecting portions
that connect together the intermediate portions of the lead
25 wires 3 so that the lead wires 3 do not separate from each
other. Upon completion of the cutting of the dam portions 7
in the four directions, the packaged IC 5 is returned from

the dam cutting blade 350 to the intermediate pocket II and

13
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the systemis advantageously sinplified. It is preferable for the

| ead processing machine indexing table to include a first |ead processing
machine indexing table for indexing the packaged ICto a rotational angle
position substantially in the above-described plane to cut pinch portions,
whi ch are corner portions of the lead wres; a second | ead processing
machi ne indexing table for indexing the packaged ICto a rotational angle
position substantially in the above-described plane to cut dam portions

I nt erconnecting respective portions of the |ead
then transferred from the intermediate pocket II to an

intermediate pocket III.
The packaged IC 5 is transferred from the intermediate
pocket III to an end cutting blade 353 (see Fig. 31) to cut
5 lead distal end portions 8. Then, the packaged IC 5 is
transferred from the intermediate pocket III to an
intermediate pocket IV. Next, the packaged IC & is
transferred from the intermediate pocket IV to an IC lead
bending machine 400 (see Fig. 38) to effect forming of the
10 lead wires 3 by biaxially-controlled servomotors of the lead
bending machine 400, i.e. to bend the lead wires 3 into an L
shape. Then, the packaged IC 5 is returned from the IC lead
bending machine 400 to the Intermediate pocket IV, and
transferred from the intermediate pocket IV to an
i5 intermediate pocket V by an inverting device 560 (see
Figs. 44 to 46) while being inverted. The inverted packaged
IC 5 is temporarily laid on a temporary laying table 561
located at the position of the intermediate pocket V. The
temporarily laid packaged IC 5 is stacked on a tray {(not
20 shown) for storage by a transfer device (not shown).
[Leadframe processing machine 20]
Fig. 2 shows the external appearance of a leadframe
processing machine 20. The leadframe processing machine 20
is covered with a sheet metal cover in the shape of a
25 rectangular parallelepiped. The leadframe processing
machine 20 roughly comprises a machine box 21 and an
unloading box 22,

A CRT 23 is disposed in the upper part of the machine
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wires so that the lead wres do not separate fromeach other; a third | ead
processi ng machi ne i ndexing table for indexing the packaged ICto a
rotational angle position substantially in the above-described plane to
cut lead distal end portions at which distal end portions of the | ead

Wi res are connected to each other so that the |lead wires do not separate
fromeach other; and a fourth | ead processing nachine indexing table for

i ndexi ng the packaged ICto a rotational angle position substantially in
t he above- described plane to bend distal ends of the | ead wires. It
i s preferabl BoRoRlt he ¢Espbaxifdame grdbcesdiorghsyorethe controller of

the leadframe processing machine 20. A control panel 24 for
the controller is disposed at the side of the CRT 23. The
control panel 24 has a keyboard and so forth for inputting
5 data concerning the size of leadframes 2, the size of

packaged ICs 5, etc.

A loading door 25 is disposed in the middle part of the
front side of the machine box 21 to load a stack of packaged
ICs 5 accommodated in a magazine into the machine box 21.

10 The loading door 25 can be opened and closed because it is
connected to the machine box 21 by hinges. A cassette 45
accommodating leadframes 2 (see Fig. 4) is loaded into the
pachine box 21 through the loading door 25. A die change
door 26 is disposed in the middle part of the machine box

15 21. The die change door 26 is used to change dies from one
to another. A cuttings discharge door 27 is disposed in the
lowermost part of the machine box 21 to discharge cuttings
removed from the leadframe 2. An unloading door 28 is
disposed in the middle part of the unloading box 22 to

20 unioad the completed packaged ICs 5 in a magazine.

Fig. 3 is a plan view of the leadframe processing

machine 20. Centering plates 131a and 131b position and
center a leadframe 2 pushed up from an IC stocker 30 (sece
Fig. 5) disposed underneath the centering plates 13la and
25 131b, thereby preparing for the transfer of the leadframe 2
to the subsequent step. The IC stocker 30 is disposed
underneath the centering device 120 to center s stack of

leadframes 2 accommodated in the cassette 45 and to feed out
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- 6 - to further include a feed correction driving nmechanismfor

correcting respective positions in the above-described pl ane

of the first
| ead processing machine i ndexing table, the third | ead processi ng nmachi ne

Wth

i ndexi ng table and the fourth | ead processi ng nachi ne i ndexing table.

this arrangenent, the accuracy of positioning for cutting is favorably

i ncr eased.

10

15

20

the leadframes 2 one by one from the top of the cassette 45,

A leadframe 2 centered by the centering device 120 is
pushed out and transferred by the first transfer device 140
for the subsegquent cutting process. The transferred
leadframe 2 is cut into each individual packaged IC 5 by the
leadframe cutting machine 180 as stated above. Each
individual packaged IC 5 thus cut is transferred to the lead
processing machine table 260 (see Figs. 22 to 28(b)) by the
second transfer device 210 (see Fig. 19).

The lead processing machine table 260 is capable of
moving in the XY-plane and indexing rotation about a
vertical axis (Z-axis). The packaged IC 5 placed on the
lead processing machine table 260 is subjected to cutting by
a cutting die 330 (see Figs. 31 to 34). The cutting die 330
comprises an upper die and a lower die. As stated above,
the cutting die 330 performs three cutting operations, i.e.
cutting of the pinch portions 8 at the four corners of the
packaged IC 5; cutting of the dam portions 7 of the
leadframe 2; and cutting of the lead distal end portions 8.
These cutting operations are simultaneously carried out by
using the same press machine. The upper die 1s driven by a
screw press machine 380 (see Fig. 35).

When all the three cutting steps are completed with the
completion of the cutting of the lead distal end portions 8,
the packaged IC 5 is transferred to the lead bending machine
400. The lead bending machine 400 is a forming machine for
bending the lead wires 8 into an L shape. The transfer of

the packaged IC 5 between the cutting die 330 (see Fig. 31)

16

This Sheet Has Been Replaced

s
bl AT




BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1(a) shows an outline of the
operation of an IC |eadfranme processing system according to the present

i nvention, and Fig. 1(b) is a front view of a packaged |IC, Fig. 2is a
perspective view show ng the external appearance of an IC | eadfrane
processi ng machi ne. Fig. 3is a plan view of the IC | eadfrane
processi ng nachi ne. Fig. 4 is an oblique projection showing an IC
cassette. Fig. 5 is a diagramshowi ng an | C stocker. Fig. 6is

a di agram showi ng a cassette hol di ng
and the lead bending machine 400 (see Fig. 38) 1s carried

out at a constant pitch by the third transfer device 310
(see Figs. 28 to 3C¢). The lead wires 3 of the packaged IC 5
are bent into an L shape, for example, by the lead bending

5 machine 400. Then, the packaged IC 5 is inverted by the
inverting device 580 and stored into a storage casing. The
structures and functions of the above-described devices and
machines will be described below in detail.
{IC stocker 301

10 In the example as shown in Fig. 1, each leadframe 2 is
sent from the previous step in a state where it has three IC
chips 1 connected thereto in series. As shown in Fig. 4, a
large number of leadframes 2, each having IC chips 1
disposed thereon, are stacked in a cassette 45. The

15 cassette 45 has a box-like shape as a whole and is loaded
into the IC stocker 30 (described later) by a manual
operation. The cassette 45 is provided with an opening
portion 46 which is open at the front, bottom and top
thereof.

20 Because the cassette 45 is provided with the opening
portion 46, the leadframes 2 can be separated and taken out
one by one from the top of the cassette 45 by pushing up the
stack of leadframes 2 by an amount corresponding to the
thickness of one leadframe 2 from the bottom of the cassette

25 45 by a pushing-up member 111 (see Fig. 10) as described
later. Cassettes 45 having different sizes are prepared
because leadframes 2 vary in the shape and dimensions

according to the type thereof. The cassette 45 1s held and
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mechani sm as rai sed by actuating a cassette |lifting nechanismof the IC

st ocker. Fig. 7 is a side view of the IC stocker shown in Fig. 5 as
viewed fromthe right-hand side thereof. Fig. 8 is a plan viewof the IC
stocker shown in Fig. 5. Fig. 9 is a side view of a cassette hol ding

mechani sm shown in Fig. 5 as viewed fromthe | eft-hand side thereof.
Fig. 10 is a front view of an | C pushing-up nechani sm
secured in a predetermined position in the IC stocker 30 by
a cassette holding mechanism 65 (see Figs. 5 to 9).
The structure of the IC stocker 30 will be described
below in detail. The IC stocker 30 comprises a cassétte
5 lifting mechanism 48 for vertically moving the cassette 45,
and a cassette holding mechanism 65 for holding the cassette
45. Figs. 5, 6 and 7 show the IC stocker 30. Fig. 5 is a
partly-cutaway side view of the IC stocker 30. Fig. 8 shows
the cassette holding mechanism 85 raised by actuating the
10 cassette lifting mechanism 48. Fig. 7 1s a side view of the
IC stocker 30 shown in Fig. 5 as viewed from the right-hand
side thereof. The IC stocker 30 has a frame 44. A lower
support plate 47 is disposed on the frame 44. The cassette
lifting mechanism 48 is provided between the lower support
15 plate 47 and an upper support plate 49 to move the upper
support plate 49 vertically. The upper support plate 49 is
supported by two first support rods 50 and two second
support rods 51.
The upper ends of the two first support rods 50 are
20 pivotably supported at a distance from each other by

respective pivot shafts 52 on the lower surface of the upper

support plate 48. The lower ends of the two first support
rods 50 are disposed to sandwich a moving block 53
therebetween and pivotably supported at a distance from each
25 other by respective pivot shafts 54. The upper ends of the
two second support rods 51 are pivotably supported by
respective pivot shafts 55 on the lower surface of the upper

support plate 48. The lower ends of the two second support
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Fig. 11 is a plan view of a centering device showing a part thereof in a
sectional view taken along the line B-Bin Fig. 12. Fig. 12 is a
front view of the centering device showmn in Fig. 11. Fig. 13 is a
sectional side view taken along the line A-Ain Fig. 12.

rods 51 are disposed to sandwich a moving block 56
therebetween and pivotably supported by respective pivot
shafts 57. The moving block 53 and the moving block 58 are
screwed on & driving screw 58. The driving screw 58 has

5 both right- and left-hand threads formed thereon. The
right-hand thread is screwed in the moving block 53, and the
left-hand thread is screwed In the moving block 58.

Both ends of the driving screw 58 are rotatably

supported by respective bearings 59 fixed on the lower

10 support plate 47. A knob 80 is secured to one end of the
driving screw 58. As will be understood from the foregoing
description, turning the knob 80 drives the driving screw 58
to rotate, causing the moving block 53 and the moving block
58 to move over the lower support plate 47 toward or away

15 from each other. When the moving block 53 and the moving
block 56 move toward each other, the upper support plate 48
moves upward, causing the cassette holding mechanism 85 on
the upper support plate 49 to move upward, as shown in
Fig. 8.

20 A straight-line shaped guide rail 81 is vertically
secured to the frame 44 to guide vertical movement of the
upper support plate 49. A linear bearing 82 is secured to a
side of the upper support plate 49. A first vertical plate
866 and a second vertical plate B7 are disposed to face each

25 other on the upper support plate 49 (see Fig. 7). The space
between the first and second vertical plates 68 and 67 is
defined as a cassette space 75 for holding a cassette 45

(see Fig. 4). A first connecting plate 88 is secured to the

19
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Fig. 14 is a sectional view showng the distal end of an armof a first

transfer device. Fig. 15 is a fragnentary sectional view of the
centering device. Fig. 16 is a partly-sectioned front view of a
| eadfrane cutting machine that cuts a | eadfranme into individual chips.

Fig. 17 is a plan view of the |eadfrane cutting nmachine shown in Fig. 16.

Fig. 18 is a sectional view showing a part containing rotary cutting
bl ades.

10

15

20

25

Fig. 19 is a front view showi ng a second transfer

first vertical plate 886.

Similarly, a second connecting plate 69 is secured to
the second vertical plate 87. A linear bearing 70 is
secured to the first connecting plate 68, and a linear
bearing 71 1is secured to the second connecting plate 68.
The linear bearings 70 and 71 slide on a front edge 72 of
the upper support plate 48. Nuts are secured to the lower
ends of the first and second connecting plates 88 and 69,
respectively. A feed screw 73 1s screwed in the two nuts.
The feed screw 73 has threads formed thereon in an inverse
relation to each other. Both ends of the feed screw 73 are
rotatably supported by the upper support plate 48 through
respective bearings. A turning knob 74 is secured to one
end of the feed screw 73. Accordingly, turning the knodb 74
causes the feed screw 73 to rotate, and this causes the first
connecting plate 88 and the second connecting plate 69 to
move simultaneously through equal distances in opposite
directions to each other. Thus, the first connecting plate
68 and the second connecting plate 69 move toward or away
from each other.

As a result, the first vertical plate 66 and the second
vertical plate 87 simultaneously move toward or away from
each other while maintaining paralielism. A cassette space
75 is formed between the first vertical plate 66 and the
second vertical plate 87. In this embodiment, the IC
stocker 30 is provided with one cassette space 75. In the
cassette space 75, a cassette 45 is held by two cassetfte

securing members disposed to face opposite to each other.

20
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devi ce. Fig. 20 is a plan view of the second transfer device shown

in Fig. 19. Fig. 21 is a side view of the second transfer device
shown in Fig. 19 as viewed fromthe | eft-hand side thereof. ~Fig. 22 is
a front view showi ng a | ead processing nachine table. Fig. 23 is a

pl an view of the | ead processing machine table shown in Fig. 22.
Fig. 24 is a diagramshow ng the | ead processing

The cassette 45 is held in a center position in both the
longitudinal and lateral directions of the cassette space
75, 1.e. the directions of depth and width of the cassette
space 75. Cassettes 45 vary in the width and length

5 according to the shape of the leadframes 2 accommodated
therein as described above. Therefore, the width and length
of the cassette space 75 can be adjusted so that the
cassette space 75 is compatible with any cassettes 45 of
various dimensions. Positioning of the cassette space 75 in

10 the direction of the width thereof is effected by the above-
described interlocking mechanism using the feed screw 73.
Positioning of the cassette space 75 in the direction of the
depth thereof is effected by using the cassette holding
mechanism 65, which will be described below.

i5 [Cassette holding mechanism 65]

Fig. 5 is a partly-cutaway view showing the second

vertical plate 67 as viewed from the direction A in Fig. 8.
Fig. 8 is a plan view of the arrangement shown in Fig. 5.
Fig. 9 is a side view of the arrangement shown in Fig. 5 as

20 viewed from the left-hand side thereof. A pair of upper and
lower screw rods 8la and 81b are disposed in the second
vertical plate 87. The screw rods 81a and 81b each have
right- and left-hand threads formed thereon. A turning knobdb
82 1s secured to one end of the screw rod 81a. Timing

25 pulleys 83a and 83b are secured to the other ends of the
screw rods 8la and 81b, respectively. A timing belt 84 is
stretched between the two timing pulleys 83a and 83b. Four
nuts 85a, 85b, 85c and 85d are screwed on the right- and
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-8- machine table with four | ead processing nmachine tables renoved

t herefrom

Fig. 25 is a side view of a | ead processi ng nmachi ne

i ndexi ng tabl e.
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left-hand threads of the screw rods 81a and 81ib. An L-
shaped first holding member 86 is secured to the two nuts
85a and 85b.

A second holding member 87 is secured to the other two
nuts 85c and 85d. The second holding member 87 rotates
about a shaft 88 (see Fig. 8). The second holding member 87
is constantly pressed toward the cassette space 75 by a
spring. A pressing plate 83 is provided over the second
holding member 87. The pressing plate 89 is rotatable about
a shaft 90. The pressing plate 89 is provided with a spring
so as to press the second holding member 87 toward the first
vertical plate 66. Conseguently, when the pressing plate 89
is pressed against the spring pressure, the pressing plate
83 pivots about the shaft 80. When the pressing plate 89
presses the second holding member 87, the second holding
member 87 pivots about the shaft 88. Therefore, the
cassette 45 can be inserted into the cassette space 75 but
cannot be taken out of it. This function is used when the
cassette 45 is inserted into the cassette space 75 from the
front side.

Fig. 9 is a side view of the arrangement shown in Fig. 5
as viewed from the left-hand side thereof. A third vertical
plate 81 1s mounted on the upper support plate 49 to lie at
a rear position between the first vertical plate 88 and the
second vertical plate 87. The third vertical plate 81 has
four horizontal gulde rods 92a, 92b, 92c¢ and 924 disposed
therein in parallel to each other. Moving members 93a, 93b,

93¢ and 93d are movably fitted on the guide rods 92a, 92b,

22
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Fig. 26(a) is a side view of another |ead processing machi ne i ndexing
table, and Fig. 26(b) is an enlarged sectional view of a vacuum chuck.

Fig. 27 is a front view showing a third transfer device as placed in the

| C | eadframe processing system Fig. 28 is a side viewof the third
transfer device shown in Fig. 27 as viewed fromthe |eft-hand side

t her eof . Fig. 29(a) is a plan view of the third transfer device, and
Fig. 29(b) is a front view of the third transfer device. Fig. 30 is a
sectional view taken along the line A-Ain Fig. 29(b). Fig. 31 is a
front view showiamd 82uitthmyigh dearings, respectively. One end of each

of the moving members 93a and 83d is secured to the second
vertical plate 67 by using screws. Accordingly, the second
vertical plate 87 and the moving members 93a and 834 move

together as one unit.

[41]

Similarly, one end of each of the moving members 93b
and 93c is secured to the first vertical plate 66 by using
screws. Therefore, the first vertical plate 686 and the
moving members 93b and 93¢ move together as one unit.

10 Meanwhile, the third vertical plate 91 has shafts 55a and
55b. Two interlocking links 58a and 58b are rotatably
attached to the shafts 55a and 55b, respectively. The
interlocking links 56a and 56b each have U-shaped grooves
formed in both ends thereof. Pins 54a, 54b, 54c and 54d are

15 inserted into the U-shaped grooves, respectively.
Consequently, the first vertical plate 66 and the second
vertical plate 87 move toward or away from each other while
maintaining parallelism through the interlocking links 586a
and 56b.

20 [IC pushing-up mechanism 100]

Fig. 10 shows the IC pushing-up mechanism 100. The
leadframes 2 stacked in the cassette 45 are taken out one by
one from the top of the stack of leadframes 2 and
transferred to the subsequent step by the first transfer

25 device 140. At this time, it is necessary to push up the
stack of leadframes 2 from the bottom of the cassette 45 to
thereby take out the topmost leadframe 2. The IC pushing-up

mechanism 100 is a mechanism for pushing up the stack of
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Fig. 32 is a sectional view of the cutting die shown in Fig. 31, showing a

cutting die portion for cutting pinch portions of a packaged I|C.

Fig. 33 is a sectional view of the cutting die showmn in Fig. 31, showing a
cutting die portion for cutting dam portions of a packaged IC. Fi g.
34 is a sectional view of the cutting die showmn in Fig. 31, showing a
cutting die portion for cutting |lead distal end portions. Fig. 35 1is

a sectional front view showing a screw press machine.

leadframes 2. A vertical ball screw 101 is provided in a

corner of the frame of the IC stocker 30. Both ends of the

ball screw 101 are rotatably supported through respective

bearings 102 on the frame of the IC stocker 30. A timing

5 pulley 103 is secured to the lower end of the ball screw

101. The timing pulley 103 is engaged with a timing belt

104. The timing belt 104 is driven to rotate by a

servomotor 105 (see Fig. 7). The ball screw 101 has a ball

nut 107 screwed thereon. An arm 108 1is integrally secured

i0 to the ball nut 107.

15

A pushing-up member 111 i1s
distal end of the arm 108. The
up the lowermost leadframe 2 in
As shown in

The

cassette space 75.
is secured to the arm 108.

along a vertical guide rail 110

integrally provided at the
pushing-up member 111 pushes
the cassette 45 held in the
Fig. 8, a linear bearing 108
linear bearing 108 is guided

secured to the frame.

Accordingly, when the servomotor 105 is driven to rotate,
the ball nut 107 moves vertically along the ball screw 101,
causing the pushing-up member 111 to move vertically along

20 the vertical guide rail 110.

[Centering device 120]

The centering device 128 and the first transfer device

140 are disposed above the cassette space 75. The centering
device 120 positions and centers the topmost leadframe 2 in

25 the cassette 45 pushed up by the IC pushing-up mechanism

100 to prepare for the transfer of the leadframe 2 to the

subsequent step. The first transfer device 140 transfers

the centered leadframe 2 toc the leadframe cutting device

This Sheet Has Been Replaced

NN

|
J—



Fig. 36 is a sectional view taken along the line A-Ain Fig.
35. Fig. 37 is a sectional side view of the screw press machi ne shown

in Fig. 35 as viewed fromthe right-hand side thereof.

160. Fig. 11 is a plan view of the centering device 120.
Fig. 12 is a front view of the arrangement shown In Fig. 11.
Fig. 13 is a side view of the arrangement shown in Fig. 11
as viewed from the right-hand side thereof. Fig. 14 is &

5 sectional view taken along the line A-A in Fig. 12. A frame
121 has a rectangular shape. Two parallel screw rods 122a
and 122b are rotatably supported on the upper side of the
frame 121 (see Fig. 11).

The screw rods 122a and 122b each have right- and left-
10 hand threads cut thereon. A turning knob 123 is secured to
one end of the screw rod 122b. A timing pulley 124 is
secured to the other end of the screw rod 122b. The timing
pulley 124 is engaged with a timing belt 125 (see Fig. 12).
The timing belt 125 is stretched between the timing pulley
15 124 and a timing pulley 128. A timing pulley 127 1s secured
in a coaxial relation to the timing pulley 126. The timing
pulley 127 is engaged with a timing belt 128. The timing
belt 128 is stretched between the timing pulley 127 and a
timing pulley 129 (see Fig. 13). The timing pulley 129 is
20 connected to a timing pulley (not shown) secured to one end
of the screw rod 122a through a timing belt. Accordingly,
the screw rod 122a and the screw rod 122b are rotated in the
same direction in an interlocked relation to each other.
The screw rods 122a and 122b have nuts 13Ca, 13Cb, 130c
25 and 130d screwed on their right- and left-hand threads,
respectively. A centering plate 131a having a rectangular
cross-sectional configuration is connected to the nuts 130a

and 130c. Similarly, a centering plate 131b having a

25
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Fig. 38 is an oblique projection showing the whole of an IClead bendi
machi ne according to the present invention. Fig. 39 is a sectiona

side view of the IC |ead bending nachine.

of a Y-axis direction driving mechanismfor |ead holding nmenbers and a
driving mechanismfor |ead support nenbers. Fig. 41 is an enlarge
front view of the | ead support nenbers. Fig. 42 is a sectional vi
of the | ead support nmenbers taken along the line AAAin Fig. 41.
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rectangular cross-sectional configuration is connected to
the nuts 130b and 130d. The respective sides 132a and 132b
of the centering plates 13la and 131b contact the sides of
the leadframe 2 to effect positioning of the leadframe 2.
Consequently, turning the knob 123 causes the screw rod 122b
to rotate, and the rotation of the screw rod 122b drives the
timing pulley 127 to rotate through the timing pulley 124,
the timing belt 125 and the timing pulley 128.

The rotation of the timing pulley 127 drives the screw
rod 12Z2a to rotate simultaneocusly with the screw rod 122b
through the timing belt 128, the timing pulley 129, the
timing belt (not shown) and the timing pulley (not shown).
The rotation of the two screw rods 122a and 122b drives the
nuts 130a, 130b, 130c and 130d to move, thus causing the two
centering plates 13la and 131b to move toward or away from
each other across the center line. Therefore, the leadframe
2 is positioned in the center of the centering device 120 at
all times.

[First transfer device 140]

Figs. 11, 12 and 14 show the first transfer device 140.
The first transfer device 140 transfers the leadframe 2 from
the centering device 120 to the leadframe cutting machine
160. The first transfer device 140 is disposed alongside
the centering device 120 and the leadframe cutting machine
160. One end of a feed screw 143 is connected through a
jolnt 142 to an output shaft of a servomotor 141. Both ends
of the feed screw 143 are supported by a frame 144 through

respective bearings 145. The feed screw 143 has a nut 146

26
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Fig. 43 is a diagramshowng the way in which IC |eads are bent.

Fig. 44 is a diagramshowi ng a device for inverting a processed packaged

| C. Fig. 45 is a front view of the inverting device shown in Fig. 44.
Fig. 46 is a side view of the inverting device showm in Fig. 44.

Fig. 47 is a plan view showi ng another exanple of a |eadfranme roller
cutting nmachi ne. Fig. 48 is a front view of the |leadframe roller

cutting
screwed thereon. A connecting member 147 is secured to the
nut 146 (see Fig. 12). A linear bearing 148 is connected to
the upper end of the connecting member 147. The linear
bearing 148 moves along a rail 149 as a guide. The rail 149
5 is disposed above the feed screw 143. Both ends of the rail
149 are secured to the frame 144. Further, one end of an
arm 150 is secured to the linear bearing 148.
As shown in Fig. 14, the other end of the arm 150 is
provided with a chuck 151. The chuck 151 has an air
10 cylinder 152. A movable holding member 154 is secured to
the distal end of a piston rod 153 of the air cylinder 152.
A fixed holding member 155 is provided on the arm 150 at a
position facing the movable holding member 154. The movable
holding member 154 and the fixed holding member 155
15 cooperate with each other to hold the leadframe 2. A dog
156 is secured to the lower end of the connecting member 147
secured to the nut 146. A mechanical origin detecting
sensor 157 is disposed on the frame 144 at s position
corresponding to the position of travel of the dog 156. The
20 mechanical origin detecting sensor 157 is used to detect the
mechanical absolute origin of the arm 150. An amount of
movement of the position of the arm 150 is determined from
the position detected by the mechanical origin detecting
sensor 157.
25 As will be clear from the above description of the
structure, when the servomotor 141 is activated, the feed
screw 143 is driven to rotate, and the nut 148 screwed on

the feed screw 143 moves along the feed screw 143. The
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machi ne shown in Fig. 47. - 10- Fi g.
49 is a sectional side viewof the roller cutting machine shown in Fig. 48
as viewed fromthe right-hand side thereof. Fig. 50 is a diagram
showi ng anot her exanple of a

10
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linear bearing 148 moves along the rall 1489. Consequently,
the arm 150, which is integrally provided with the linear
bearing 148, also moves along the rail 149. By the movement
of the arm 150, the IC leadframe 2 held by the chuck 151 is
transferred to the leadframe cutting machine 160.
[Leadframe cutting machine 160]

Figs. 16, 17 and 18 show the leadframe cutting machine
180 that cuts the leadframe 2 into each individual packaged
IC 5. Fig. 18 is a front view, and Fig. 17 is a plan view.
Fig. 18 is a sectional view showing a part containing rotary
cutting blades. The leadframe cutting machine 160 comprises
a rotary cutter 161 and a driver 162. The rotary cutter 181
cuts the packaged ICs 5, which are formed at a predetermined
pitch on the leadframe 2 (see Flg. 1), intc each individual
packaged IC 5 to provide a single packaged IC 5. The driver
162 drives the rotary cutter 181 for cutting the leadframe
2.

The rotary cutter 181 has a plate-shaped base 163.
Two support members 164 are stood on both ends,
respectively, of the base 163. Both ends of a gulde member
165 are secured to the upper ends of the two support members
184. The guide member 185 guides a rotary cutting blade 179
and a rotary cutting blade 181. A guide rail 166 is fixed
on the base 183. A linear bearing 168 is movably mounted on
a guideway 187 of the guide rail 1686.

The lower surface of a lower plate 169 is secured to
the upper surface of the linear bearing 168. The lower end

of a vertical plate 170 is fixed on one end of the upper
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rotary table. DETAI LED DESCRI PTI ON OF THE EMBODI MENTS

[ Machi ni ng process] An enbodi nent of the present invention will be
descri bed below with reference to the acconpanying drawings. Fig. 1(a) is
an oblique projection showing an outline of a process in which a
continuous | eadframe havi ng packaged 1Cs nounted thereon is cut for each
packaged I C, and each packaged ICis subjected to machining. Fig. 1(a) is
used to

surface of the lower plate 189. One end of an upper plate
171 1s secured to the upper end of the vertical plate 170.
The lower plate 169, the vertical plate 170 and the upper
plate 171 form a movable frame 194 in the shape of a
5 rectangle, one side of which is open. A dog 172 is secured
to the lower surface of the lower plate 168. A non-contact
sensor 173 is disposed on the base 1683. Movement of the
movable frame 194 is detected by a combination of the dog
172 and the non-contact sensor 173 to determine the
10 mechanical origin of the movable frame 1%4. One end of each
of two parallel shaft support members 175 is secured to the
distal end of the upper plate 171. Both ends of a rotary
cutting blade shaft 178 are fixedly supported by the two
shaft support members 175. The rotary cutting blade 179 is
15 rotatably supported by the rotary cutting blade shaft 176
through a bearing 178. An annular elastic member 180 is
wound around and secured to the outer periphery of the
rotary cutting blade 179.
A thrust bearing 177 is disposed between the rotary
20 cutting blade 179 and one shaft support member 175 to enable
the rotary cutting blade 179 to rotate smocothly. A shaft
support member 174 is fixed on the lower plate 169. The
rotary cutting blade 181 is rotatably supported in the upper
part of the shaft support member 174. The structure for
25 supporting the rotary cutting blade 181 is similar to that
for the rotary cutting blade 179; therefore, a description
thereof is omitted. The support shaft of the rotary cutting
blade 181 and the support shaft of the rotary cutting blade
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give a brief explanation of the function of the |eadfranme processing
system according to the present invention. Mdxre specifically, the figure
schematically shows a | ocus of travel of packaged ICs in the process of
cutting the |eadfrane and machi ning each packaged I1C. Fig. 1(b) is a plan
vi ew showi ng the configuration of a packaged IC before it is machined. As
shown in Fig. 1(a), three IC chips 1 are connected to a | eadfranme 2 such
that the 1C chips 1 are disposed at a regular interval in the central
portion of the |eadframe 2. The leadfrane 2 is made of a thin netal sheet
179 are parallel to each other. The outer peripheral

surface of the elastic member 180 provided on the rotary
cutting blade 179 is in contact with the outer peripheral
surface of the rotary cutting blade 181, and the outer

5 peripheral surface of the elastic member provided on the
rotary cutting blade 181 is in contact with the outer
peripheral surface of the rotary cutting blade 179. A
support roller 182 is in contact with the outer periphery of
the rotary cutting blade 181. The support roller 182 is

10 rotatably supported by the shaft support member 174 through
a bearing 183.

The outer periphery of the support roller 182 is
contacted and thus supported by the upper surface of the
guide member 185. Thus, the support roller 182 allows the

15 rotary cutting blade 181 to be supported by the guide member
165, thereby preventing deformation of the rotary cutting
blade 181. Two vertical members 185 are disposed on the
base 163. A table support member 186 is secured to the
upper ends of the vertical members 185. A cutting table 187

20 for placing and fixing thereon the leadframe 2 transferred
thereto is secured to the table support member 186. A mount
surface 188 for placing the leadframe 2 is formed on the
upper surface of the cutting table 187. A suction passage
189 is formed to extend through the center of the cutting

25 table 187 and through the table support member 186. Air is
sucked from a suction opening 190 through the suction
passage 189 to produce a vacuum in the suction passage 189,

thereby fixing the leadframe 2 on the mount surface 188.

30
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and has a plurality of

simlar process.

packaged I C chip 1 and used to connect the ICchip 1 to a

11-
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A connecting plate 195 is secured to the back surface
of the vertical plate 170 of the movable frame 194 (see
Fig. 17). The connecting plate 195 is provided with a U-
shaped groove 198. A cam follower 197 is inserted into the
U-shaped groove 196. The cam follower 197 is secured to the
distal end of a connecting plate 198. The lower end of a
plate member 203 is secured to the connecting plate 1898. A
driven member 204 is integrally secured to the plate member
203. The driven member 204 is driven by a rodless cylinder
205. Both ends of the rodless ecylinder 205 are secured to a
base 201. A rail 200 is secured to the base 201.

A linear bearing 199 is secured to the lower surface of
the connecting plate 198. The linear bearing 199 moves on a
guideway 202 formed by the upper surface of the rail 200.
It should be noted that both extremities of travel of the
movable frame 194 are detected by travel extremity sensors
206 and 207, respectively. When the leadframe 2 is placed
on the upper surface of the cutting table 187, the leadframe
2 is secured to the mount surface 188 by a negative pressure
of alir in the suction passage 189. When the rodless
cylinder 205 is activated, the driven member 204 is driven
to move on the guideway 202. As the driven member 204
moves, the movable frame 184 connected to the driven member
204 is moved. As the movable frame 194 moves on the upper
surface of the guide rail 186, the leadframe 2 is put
between the rotary cutting blade 179 and the rotary cutting
blade 181 and cut by shearing.

[Second transfer device 210]
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printed-wiring board (not shown) by soldering. Thus, the lead wires 3
have the function of electrically connecting the IC chip 1 and the function
of mechanically securing it. The leadframe 2 is made of a hoop materi al
(coil material). Each I1C chip 1 is disposed in a punched central portion of
the hoop material. Lead wires 3 are fornmed in the peripheral portion of
the hoop material by blanking. A stack of |leadfranes 2 is accommbdated in
a cassette 45 (see Fig. 4). The cassette 45 containing a stack of

| eadfranes 2 is centered and held by an I C stocker 30 (see Figs. 5to 9).
When the | eadfranBsg2 agelpushetonp ¢iew tdimvdingeadhieoBeabntiheéransfer

device 210. Fig. 20 is a plan view of the arrangement shown
in Fig. 19. Flg. 21 is a side view of the arrangement shown
in Fig. 19 as viewed from the left-hand side thereof. The

5 second transfer device 210 transfers the packaged IC 5 cut
from the leadframe 2 as an individual IC chip from the
leadframe cutting machine 180 to the position of a rotary
table of a lead processing machine indexing table 295.
Support plates 212 are vertically provided on both ends,

10 respectively, of a base 211. A rail 213 is secured to the
upper end of each support plate 212. A linear bearing 215
is movably disposed on a guideway 214 formed by the upper
surface of each rail 213. The linear bearings 215 are
secured to the lower surface of a moving plate 228. A ball

15 screw 216 is disposed in parallel to the rails 213. Both
ends of the ball screw 218 are rotatably supported by
respective bearings 218.

The bearings 218 are secured to respective bearing
retaining members 217. The bearing retaining members 217

20 are provided on the base 211. Thus, the ball screw 2186 is
rotatably supported over the base 211. A timing pulley 219
is secured to one end of the ball screw 218. A servomotor
222 is fixed on the base 211. A timing pulley 221 is
secured to an output shaft of the servomotor 222. A timing

25 belt 220 is stretched between the timing pulley 219 and the
timing pulley 221. A ball nut casing 225 is secured to the
lower surface of the moving plate 226. The ball screw 218

is screwed Iinto a ball nut secured in the ball nut casing
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arrow a) fromthe | owernost end of the cassette 45 by an 1 C pushing-up
mechani sm 100 (see Fig. 10), the topnost |eadframe 2 in the cassette 45 is
i ntroduced into the space between centering plates 131la and 131b (see Fig.
11) of a centering device 120 (see Figs. 11 to 15). Thus, the |l eadframe 2
I's centered and positioned in the centered state. The leadframe 2 is held
by an arm 150 of a first transfer device 140 (see Figs. 11 and 12) and
transferred to a |eading edge recognition position b which has been set in
advance. When the | eading edge of the leadframe 2 thus transferred

reaches the #%adi ng edge recognition position b,
A rail 230 is secured to the upper surface of the

moving plate 226 to extend in a direction perpendicularly
intersecting the ball screw 218. A linear bearing 232 is
5 movably mounted on a guideway 231 formed by the upper

surface of the rail 230. The linear bearing 232 is secured
tc the lower surface of a cross slide 233. Thus, the cross
slide 233 is movable along the rail 230. A connecting plate
234 is secured to the upper surface of the cross slide 233.

10 The connecting plate 234 is connected to a driven member
235. The driven member 235 is disposed to cover the outer
peripheral surface of a rodless cylinder 238. Consequently,
the rodless cylinder 238 drives the cross slide 233 to move
along the guideway 231 of the rail 230. Stoppers 241 are

15 disposed at the extremities of travel of the cross slide
233.

The stoppers 241 are secured to the moving plate 2286.
Cushioning members 242 made of a rubber material are secured
to the distal ends of the stoppers 241, respectively. Shock

20 absorbers 243 are disposed between the stoppers 241 in
parallel to them. The shock absorbers 243 stop movement of
the cross slide 233 and damp the velocity energy. The
position of the mechanical origin of the cross slide 233 is
detected by a combination of a dog 237 secured to the cross

25 slide 233 and a non-contact sensor 238 fixed on the moving
plate 226. A column 250 is vertically fixed on the cross
slide 233. A rail 258 is vertically disposed on the column
250. An L-shaped vertically moving member 251 is disposed
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a recognition canera (not shown) picks up an image of the leadfrane 2 to
recogni ze the position of the | eading edge and the pitch of the packaged
ICs 5. An analyzer (not shown) analyzes the inage of the |eadframe 2.

t her eby - 12 -

in the neighborhood of the column 250.

A linear bearing 259 is secured to the vertically
moving member 251. The linear bhearing 259 is guided by the
rail 258. A tension spring 255 is interposed between the

5 vertically moving member 251 and the cross slide 233 to pull
them toward each other. One end of a horizontally disposed
arm member 252 is secured to the lower end of the vertically
moving member 251 through an L-shaped connecting member.

The arm member 252 is provided with an air passage 254. A

10 vacuum chuck 253 is provided at the distal end of the arm
member 252. The vacuum chuck 253 holds the packaged IC 5 by
suction. The vertically moving member 251 is connected to a
rod of an air cylinder 258. The vertically moving member
251 is driven to move vertically by the air cylinder 258.

15 The upper extremity of travel of the vertically moving
member 251 is detected by an upper extremity contact sensor
257, and the lower extremity of travel of the vertically
moving member 251 is detected by a lower extremity contact
sensor 249.

20 [Operation of the second transfer device 210]

As will be understood from the foregoing description of
the structure, when the servomotor 222 is activated, the
ball screw 216 is driven to rotate through the timing pulley
221, the timing belt 220 and the timing pulley 219. The

25 rotation of the ball screw 218 causes the moving plate 226
to move in the Y-axis direction along the rails 213. When
the rodless cylinder 238 is activated, the cross slide 233

is moved in the X-axis direction along the guideway 231 of
34
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accurately recognizing the cut positions ¢ and d of the |eadframe 2. As
the cut positions of the leadfrane 2 are accurately neasured and

recogni zed,

the cut positions ¢ and d of the |eadframe 2 can be determ ned.

It should be noted that the accurate cut positions ¢ and d are each
detected by detecting a slit 4 as a center position between each pair of
adj acent 1C chips 1. Next, the first transfer device 140 transfers the

| eadfrane 2 to a | eadfrane cutting nachine 160 (see Figs. 16 to 18). The

| eadfrane cut}ng, FRohge; A60,oif Wit 1415 Jes?4hBIR 2a8talfeufyt PoSItion c.

10

15

20

25

connecting plate 234. The packaged IC 5 held by the vacuum
chuck 253 can be moved to a desired plane position by the
above drive. When the packaged IC 5 is held by the vacuum
chuck 253 at a predetermined position, the packaged IC 5 is
moved upwardly by the drive of the air cylinder 256. After
being moved to a predetermined position, the vertically
moving member 251 is moved downwardly by the air cylinder
256. Thereafter, the vacuum chuck 253 is opened, and thus
the transfer of the packaged IC 5 is completed.

[Lead processing machine table 260]

Figs. 22, 23, 24, 25, 268(a) and 26(b) show the lead
processing machine table 260. Fig. 22 is a front view
showing the lead processing machine table 280. Fig. 23 is a
plan view of the arrangement shown in Fig‘ 22. Fig. 24
shows the lead processing machine table 280 with four lead
processing machine indexing tables removed therefrom.

The lead processing machine table 280 is a processing
table for transferring the packaged IC 5, which is
transferred thereto after being cut by the leadframe cutting
machine 180, to the position of the cutting die 330 and the
lead bending machine 400 for mainly cutting the lead wires 3
of the packaged IC 5. The lead processing machine table 280
further rotates the packaged IC 5 for indexing in units of
90 degrees to cut the lead wires 3 on the four sides of the
packaged IC 5. Four lead processing machine indexing tables
295, 296, 297 and 298 are disposed on the lead processing

machine table 260. The lead processing machine indexing
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When the leadframe 2 is cut at the cut position c, a single packaged IC 5
I s obtained. The packaged IC 5 cut fromthe |leadframe 2 is sent to the
subsequent step for nmachining the lead wires 3, which have not yet been
machi ned. The leadframe 2 remaining after the cutting process is returned
to the | eading edge recognition position b by the first transfer device
140 and cut at the cut position d by a cutting operation simlar to the
above. Each individual packaged I1C5 cut fromthe leadfrane 2 is

transferred by a second transfer device 210 (see Figs. 19 to
table 295 is an indexing table for cutting the pinch

portions 6 at the four corners of the packaged IC 5 into an
L. shape. The lead processing machine indexing table 286 is
an indexing table for cutting the dam portions 7 of the
5 packaged IC 5, i.e. connecting portions that connect
together the intermediate portions of a plurality of lead
wires 3 so that the lead wires 3 do not separate from each
other.
The lead processing machine indexing table 287 is an

10 indexing table for cutting the lead distal end portions 8 of
the packaged IC 5 at which the distal ends of a plurality of
lead wires 3 are connected to each other so that the lead
wires 3 do not separate from each other. The lead
processing machine indexing table 288 is an indexing table

15 for bending the lead wires 3 of the packaged IC 5 into a 2
shape by the lead bending machine 400 (described later).
The structure and function of the lead processing machine
table 260 will be described below in detail. The lead
processing machine table 280 has a base 281. Three rails

20 270 are disposed in parallel to each other on the base 261.
A moving plate 272 is movably provided over the rails 270
through linear bearings 271. A ball screw 263 is disposed
underneath the base 261 to extend in the X-axis direction in
parallel to the lower surface of the base 261.

25 Bearing support members 262 are secured to the lower
surface of the base 261. Both ends of the ball screw 263
are rotatably supported by respective bearings provided in

the bearing support members 262. One end of the ball screw
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21) to the position of a | ead processing nmachine table 260 (see Figs. 22 to

26(b)) capable of nmoving in the directions of two orthogonal axes, i.e.
pl ane notion in the directions of X- and Y-axes, and rotational indexing
([err]). The packaged IC 5 placed on a rotary table is inmaged by a

recognition canera, which is a CCD canera, to recognize the size and
position of the packaged IC5 and the pitch of the lead wires 3. The
position of the packaged IC 5 is

283 1s connected to an output shaft of an X-axls feed
servomotor 265 through a joint. The ball screw 283 has a
ball nut 266 screwed thereon. The ball nut 266 is secured
to the moving plate 272 through a connecting member 2867.

S When the X-axis feed servomotor 285 is activated to rotate
the ball screw 263, the ball nut 266 moves, causing the
moving plate 272 to move along the rails 270. Thus, the
moving plate 272 is moved in a direction (X-axis direction)
perpendicularly intersecting a direction (Y-axis direction)

10 in which the cutting die 330 and the lead bending machine
400 lie in series to the lead processing machine table 280.
The X-axis feed servomotor 265, the ball screw 283, the ball
nut 266, etc. constitute an X-axis feed servo mechanism 269.
The X-axis feed servo mechanism 268 drives the moving plate

15 272 to move in the X-axis direction by a distance given by a
commanag.

A cross slide 275 is mounted over the moving plate 272
with a vertical space provided therebetween. In the
vertical space, a Y-axis feed servo mechanism 280 (see

20 Fig. 24) substantially similar to the X-axis feed servo
mechanism 269 is disposed to drive the cross slide 275 in a
direction crossing the direction of movement of the moving
plate 272. The upper ends of support members 274 are
secured to the lower surface of the cross slide 275. Linear

25 bearings 281 are secured to the lower ends of the support
members 274, respectively. The linear bearings 281 are
movable on cross rails 273, respectively. In the Y-axis

feed servo mechanism 280, when a servomotor 276 is

) e
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-13- corrected by driving a | ead processi ng machi ne i ndexing table 295

(see Figs.

22 and 23) on the basis of the result of the recognition of the

position and type of the packaged 1C 5. Then, the packaged IC5 is
transferred to the position of a pinch cutting die nenber 339 (see Fig.

32) to cut pinch portions 6, which are the four corners of the |eadfrane 2
of the packaged IC 5. To cut the pinch portions

10

15

20

25

activated, the cross slide 275 is driven to rotate in the Y-
axis direction along the rails 273. The Y-axis feed servo
mechanism 280 is substantially the same as the X-axis feed
servo mechanism 269; therefore, a detalled description
thereof is omitted. As will be understcod from the
foregolng description, the four lead processing machine
indexing tables 295, 298, 287 and 298 mounted on the cross
slide 275 can be moved to any position in the XY-plane.

The Y-axis feed servo mechanism 280 (see Fig. 24)
driven by the servomotor 278 causes the cross slide 275 to
move in a direction in which the cutting die 330 and the
lead bending machine 400 are located in series to the lead
processing machine table 280. The lead processing machine
indexing table 295 is an indexing table for cutting the
pinch portions 6 at the four corners of the packaged IC 5
into an L shape. The lead processing machine indexing table
296 is an indexing table for cutting the dam portions 7 of
the packaged IC 5, i.e. connecting portions that connect
together the intermediate portions of a plurality of lead
wires 3 so that the lead wires 3 do not separate from each
other.

[X-axis direction feed correction driving mechanism 291 for
the lead processing machine indexing table 285]

As shown in Figs. 22, bearing support members 277 are
secured to the lower surface of the cross slide 275. Both
ends of a ball screw 285 are rotatably supported by
respective bearings provided in the bearing support members

277. One end of the ball screw 285 is connected to an
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6, the packaged IC 5 is placed on the rotary table of the first |ead
processi ng machi ne i ndexing table 295 on the | ead processing machine table
260 and rotated at intervals of 90 degrees in a plane containing a

hori zontal plane about a vertical axis, thereby successively cutting the
pinch portions 6 by the pinch cutting die nmenber 339. Upon
conpletion of the cutting of the pinch portions 6 at the four corners, the
packaged 1C 5 is returned to the position of an internedi ate pocket I.
Thereafter, the packaged IC5 is transferred a third transfer device 310
(see Figs. ZutmB3Bhdfomt ke sertvemesdiral87 poickedsh & ajaimt 286. The

ball screw 285 has a ball nut screwed thereon.
The ball nut is secured to an indexing table plate 289

through a connecting member 288. The table plate 289 is

5 secured on two rails 290 disposed on the cross slide 275.
The lead processing machine Indexing table 295 is mounted on
the table plate 289. Thus, the servomotor 287 and so forth
constitute an X-axis direction feed correction driving
mechanism 291. The X-axis direction feed correction driving

10 mechanism 291 makes correction of the feed in the X-axis
direction of the lead processing machine indexing table 285,
thereby precisely correcting the position for machining the
lead wires 3.

[Lead processing machine indexing table 285]

15 The lead processing machine indexing table 295 is a
table that secures the packaged IC 5, and it is a machining
table for indexing the packaged IC 5 to a rotational angle
position and correcting the position of the packaged IC 5 in
the Y-axis direction to cut the pinch portions 6 of the lead

20 wires 3 at the four corners of the packaged IC 5. To cut
the pinch portions 6 into an L shape, positioning must be
effected in both the X- and Y-axis directions. Correction
control for the feed in the Y-axis direction is effected by
the Y-axis feed servo mechanism 280 (see Fig. 24). More

25 specifically, the servomotor 276 is activated to drive the
cross slide 275 to move in the Y-axis direction along the
rails 273. Correction control for the feed in the X-axis

direction is effected by the X-axis direction feed
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i nternediate pocket 11, i.e. the position of the rotary table of a Iead
processi ng machi ne indexing table 296. The packaged IC 5 placed in the
internedi ate pocket |1 is transferred to the position of a damcutting
bl ade 350 (see Fig. 31) to cut damportions 7, i.e. connecting portions
that connect together the internediate portions of the lead wres 3 so
that the lead wires 3 do not separate fromeach other. Upon conpletion of
the cutting of the damportions 7 in the four directions, the packaged IC
S s returney L eCtion artvlne meckhnls g1 (sed Fig.'BAFIMEMhgte pocket T
structures and functions of the other portions of the lead
processing machine indexing table 285 are the same as those
of the lead processing machine indexing table 298 (described
5 later): therefore, a detailed description and illustration
thereof are omitted.
[Lead processing machine indexing table 296}
Fig. 28(a) is a side view of the lead processing
machine indexing table 296. Fig. 26(b) is an enlarged view
10 of a vacuum chuck of the lead processing machine indexing
table 296. The lead processing machine indexing table 296
is a table that secures the packaged IC 5, and it is a
machining table for indexing the packaged IC 5 to a
rotational angle position to cut four dam portions 7 of the
15 packaged IC 5, i.e. connecting portions that connect
together the intermediate portions of a plurality of lead
wires 3 so that the lead wires 3 do not separate from each
other. To cut the dam portions 7, the position of the lead
processing machine indexing table 296 is determined
20 according to the positions in the X- and Y-axis directions
of the dam portions 7. Positioning of the other lead
processing machine indexing tables 295, 297 and 288 is
effected on the basis of the positions of the dam portions
7.
25 The determination of the position in the X-axis
direction is made by driving the X-axis feed servomotor 265

to position the moving plate 272. The determination of the

position in the Y-axis direction is made by the Y-axis feed
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The packaged IC 5 is transferred fromthe internediate pocket

then transferred fromthe internediate pocket Il to an internedi ate pocket
1]
1]

to an end cutting blade 353 (see Fig. 31) to cut

10

15

20

servo mechanism 280. Accordingly, the lead processing
machine indexing table 2968 for cutting the dam portions 7
has no position correcting function for either of the X- and
Y-axis directions.

Flg. 28(a) is a side view of the lead processing
machine indexing table 296. Rotation of a servomotor 300a
causes a rotary table 305a to rotate for indexing through a
speed reduction mechanism 304a. A table plate 384a is
immovably fixed on a cross slide 275a. An air passage 306
is provided in the center of the rotary table 305a to form a
vacuum chuck 307 that holds the packaged IC 5 by a vacuum
produced by sucking air from the alr passage 306. Vertical
movement of the rotary table 305a is performed by a rotary
table vertically driving mechanism 308a that is the same as
the mechanism described later.

[Lead processing machine indexing table 287]

The lead processing machine indexing table 287 is a
table that secures the packaged IC 5, and it is a machining
table for indexing the packaged IC 5 to a rotational angle
position and correcting the position in the Y-axis direction
to cut the lead distal end portions 8 of the packaged IC 5
at which the distal ends of a plurality of lead wires 3 are
connected to each other sc that the lead wires 3 do not
separate from each other. To cut the distal ends of the
lead wires 3 of the packaged IC 5, the lead processing
machine indexing table 297 is positioned by moving it in the
Y-axis direction, in which the cutting die 330 1s located in

series to the lead processing machine indexing table 297.
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| ead distal end portions 8. Then, the packaged IC 5 is transferred fromthe

i nternmedi ate pocket IIl to an internedi ate pocket |IV. Next, the packaged |IC

5is transferred fromthe internediate pocket IV to an IC lead bending

machi ne 400 (see Fig. 38) to effect formng of the |lead wires 3 by

bi axi ally-controll ed servonotors of the | ead bending machine 400, i.e. to

bend the lead wires 3 into an L shape. Then, the packaged IC 5 is returned

fromthe I C | ead bendi ng machine 400 to the internedi ate pocket 1V, and
transferred fromthe internediate pocket 1V to an internediate pocket V by
an inverti ngTilevl ead 5p0o¢eeei g geaching d Mgk iwgi tabbei A87i Reeds eeflidThe

| nverted pacggQngoning in the Y-axis direction and does not require
positioning in the X-axis direction.

Correction of the position of the lead processing
5 machine indexing table 287 in the Y-axis direction is made
by a Y-axis direction feed correction driving mechanism 293
(see Fig. 24). The Y-axls direction feed correction driving
mechanism 293 is used to finely correct the position of the
lead processing machine indexing table 287 in the Y-axis

10 direction during the cutting process. Accordingly, the
structures and functions of the lead processing machine
indexing table 297 and the Y-axis direction feed correction
driving mechanism 293 are substantially the same as those of
the lead processing machine indexing table 298 and a feed

15 correction driving mechanism 380 (described later);
therefore, a detailed description and illustration thereof
are omitted.

[Y-axis direction feed correction driving mechanism 380 of
the lead processing machine indexing table 298]

20 Fig. 25 is a side view of the lead processing machine
indexing table 298. The lead processing machine indexing
table 298 is a table that secures the packaged IC 5, and it
is a machining table for indexing the packaged IC 5 to a
rotational angle position and correcting the position in the

25 Y-axis direction to bend the distal ends of the lead wires 3
of the packaged IC 5. The bending step is the final step of

the machining process. Two linear rails 385 are disposed on

the cross slide 275. A table plate 384 is provided over the
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IC5 is tenporarily laid on a tenporary laying table 561 |ocated at the
position of the internedi ate pocket V. The tenporarily |aid packaged I1C 5
is stacked on a tray (not shown) for storage by a transfer device (not
shown). [Leadfranme processing machi ne 20] Fig. 2 shows the external
appearance of a | eadfrane processing nmachi ne 20. The | eadf rane processing
machine 20 is covered wwth a sheet netal cover in the shape of a
rectangul ar parall el epi ped. The | eadframe processing machine 20 roughly
conprises a nachine box 21 and an unl oadi ng box 22.
linear rails 385 through llnear guides 386 so as to be
movable in the Y-axis direction.
The lead processing machine indexing table 288 is
mounted on the table plate 384. The table plate 384 is
5 secured to a ball nut 382 through a connecting member 383.
The ball nut 382 is screwed on a ball screw 381. The ball
screw 381 is rotatably supported by the cross slide 275 and
connected to a Y-axis correction servomotor 3%2. When the
Y-axis correction servomotor 382 is activated, the table
10 plate 384 is driven to rotate in the Y-axis direction. The
Y-axis correction servomotor 382, the ball screw 381, the
bail nut 382, the connecting member 383, etc. constitute a
Y-axis direction feed correction driving mechanism 380. The
Y-axis direction feed correction driving mechanism 380 is
15 used to finely correct the position of the lead processing
machine indexing table 298 in the Y-axis direction during
the bending process.
{Lead processing machine indexing table 298]
The lead processing machine indexing table 298 is
20 mounted on the table plate 384. The lower ends of four
support posts 388 are secured toc the table plate 384. The
support posts 388 vertically movably support a rectangular
plate member 309 through bearings. The plate member 309 is
the main body of the lead processing machine indexing table

25 298. A timing pulley 301 is secured to an output shaft of a

servomotor 300. A timing pulley 303 is secured to a shaft
rotatably provided on the plate member 305 at a position

away from the timing pulley 301.
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A CRT 23 is disposed in the upper part of the machine

- 15 - box 21 to display data and so forth for the controller of the
| eadf rane processi ng machine 20. A control panel 24 for the controller
di sposed at the side of the CRT 23. The

A timing belt 302 i1s stretched between the timing
pulley 301 and the timing pulley 303 tc transmit the
rotation of the servomotor 300 to the timing pulley 303
after the speed thereof has been reduced. The shaft having

the timing pulley 303 secured thereto has another timing

9]

pulley secured theretoc below and in a coaxial relation to
the timing pulley 303. The rotation of this timing pulley
is transmitted to the rotary table 305. Thus, the timing
pulley 301, the timing belt 302, the timing pulley 303, etc.

10 constitute a speed reduction mechanism 304 for indexing the
rotary table 305 to a predetermined angle position.

Detection of the indexed angle position of the rotary

table 305 is effected by detecting a disk connected to the
shaft of the timing pulley 303 with an angle detecting

15 sensor 391, which is a photosensor. The rotary table 305 is
rotated through a predetermined angle by the speed reduction
mechanism 304 to effect desired indexing. The rotary table
305 secures the packaged IC 5 by holding it with a vacuum
chuck incorporated therein. After being transferred (in the

20 Y-axis direction) to the IC lead bending machine 400, the
packaged IC 5 held on the rotary table 305 must be lowered
to the position for working by the IC lead bending machine
400 and raised upon completion of the working.

The vertical movement of the rotary table 305 is

25 effected by a rotary table vertically driving mechanism 308.
A cylinder 387 is mounted on the table plate 384. A cam 389
is secured to the distal end of a piston rod of the cylinder

387. The cam 389 is contacted by a cam follower 380. The
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control panel 24 has a keyboard and so forth for inputting data concerning
the size of |eadfranmes 2, the size of packaged ICs 5, etc. A | oadi ng
door 25 is disposed in the mddle part of the front side of the machine
box 21 to load a stack of packaged ICs 5 accombdated in a nmagazine into

t he machi ne box 21. The | oadi ng door 25 can be opened and cl osed because
it is connected to the nachine box 21 by hinges. A cassette 45
accomodating | eadfranes 2 (see Fig. 4) is |loaded into the nachine box 21

through the | oading, d00r 235 fsLEeShalee, dW0haA% (5, 9h2088 chE SEre
member 309. When the cylinder 387 is driven, the cam 389
moves, and the cam follower 390 contacting the cam 389
follows it, causing the plate member 309 to move upward.

5 Consequently, the rotary table 305 mounted on the plate
member 309 moves upward. Lowering of the rotary table 305
is effected by an operation reverse to the operation for
raising the rotary table 305.

[Third transfer device 310]

10 Figs. 27, 28, 29(a), 29(b) and 30 show the third
transfer device 310. Fig. 27 is a front view showing the
third transfer device 310 as incorporated into the system.
Fig. 28 is a side view of the arrangement shown in Fig. 27
as viewed from the left-hand side thereof. Fig. 29(a) is a

15 plan view of the third transfer device. Fig. 29(b) is a
front view of the third transfer device. Fig. 30 is a
sectional view taken along the line A-A in Fig. 28(b). The
third transfer device 310 is fixed on the front side of the
press machine 360 (described later). A rectangular plate

20 311 made of a sheet metal material is secured to a base 381
of the press machine 3860.

Two rails 312 are vertically fixed on the front side of
the plate 311. Linear bearings 313 are movably disposed on
the guideways of the rails 312, respectively. A

25 pneumatically-driven cylinder 315 is secured to the plate
311 by a mounting member 314. The cylinder 315 is disposed
parallel to the rails 312. A vertically moving arm 317 1is

secured to the two linear bearings 3183 through mounting

45
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21. The die change door 26 is used to change dies fromone to another. A
cuttings discharge door 27 is disposed in the |owernost part of the
machi ne box 21 to discharge cuttings renoved fromthe | eadfrane 2. An

unl oadi ng door 28 is disposed in the mddle part of the unloading box 22
to unload the conpleted packaged 1Cs 5 in a nagazi ne. Fig. 3is a
pl an view of the |eadframe processing machine 20. Centering plates 13la and
131b position and center a |leadfrane 2 pushed up froman |IC stocker 30

(see Fig. 5%e%£898?edA“B §£g§a%£ht§¥%(§¥“€gg %919%32?33%§1?sa99cured to
the vertically moving arm 317.
Shock absorbers 319 and stoppers 320 are secured to the
front side of the plate 311 through L-shaped mounting

members 318. The lower ends of Z-shaped dog support members

w

321 are secured to the vertically moving arm 317. Dogs 322
are secured to the upper ends of the dog support members
321, respectively. When the eylinder 315 is driven, the
vertically moving arm 317 moves vertically. The dogs 322

10 first come into contact with the respective shock absorbers
319. Thus, the speed of the vertically moving arm 317 is
reduced, and thereafter, the dogs 322 are stopped by the
respective stoppers 320.

Three vacuum chucks 325 are secured to the lower

15 surface of the vertically moving arm 317 through respective
L-shaped mounting members 323. The vacuum chucks 325 are
disposed at equally spaced positions, respectively, so as to
be coincident with intervals at which the rotary tables 305
of the four lead processing machine indexing tables 295,

20 296, 297 and 298 are disposed.

Accordingly, the third transfer device 310
simultaneously holds three packaged ICs 5 by the vacuum
chucks 325 and vertically moves the packaged ICs 5 by the
vertical drive (Z-axis direction) of the cylinder 315.

25 Moreover, the third transfer device 310 transfers the
packaged ICs 5 to the subsequent rotary tables 305,
respectively, by the horizontal movement (X-axis direction)

of the lead processing machine table 260. More
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131b, thereby preparing for the transfer of the leadfrane 2 to the
subsequent step. The I C stocker 30 is disposed underneath the centering
device 120 to center a stack of |eadframes 2 accommopdated in the cassette

45 and to feed out - 16 -

specifically, the vertical movement for holding or releasing
the packaged ICs 5 is effected by the cylinder 315, and the
horizontal transfer of the packaged ICs 5 is effected by
horizontal movement of the lead processing machine table

5 280. Accordingly, the vacuum chucks 325 of the third
transfer device 310 simultaneously hold three packaged ICs 5
in response to the vertical drive of the cylinder 315 and
transfer the packaged ICs 5 to the respective indexing
tables 305 of the lead processing machine indexing tables

10 285 to 298 in units of one pitch.

A CCD camera 328 is disposed on a side of the base 311
of the third transfer device 310. A light 327 as a light
source 1is disposed directly below the CCD camera 326. The
CCD camera 326 is used to identify the center position,

15 type, etc. of the packaged IC 5 placed on the lead
processing machine indexing table 295 and illuminated by the
light 327. The type of the packaged IC 5 is identified by
measuring the shape of the package, the shape of the
leadframe 2, etc., together with the number, size, etc. of

20 lead wires 3, and comparing the measured data with

previously input data.

After the center position of the packaged IC 3 has been
measured, the rotary tables 305 of the lead processing
machine indexing tables 295 to 298 are positioned so as to

25 coincide with the center position. In this embodiment, the
lead processing machine indexing table 296 is positioned on
the basis of the result of the measurement, and positioning

of the other three lead processing machine indexing tables
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the | eadframes 2 one by one fromthe top of the cassette 45. A

| eadframe 2
transferred
process. Th
IC 5 by the
i ndi vi dual

machi ne tab
210 (see Fi

[93]

10

20

25

centered by the centering device 120 is pushed out and

by the first transfer device 140 for the subsequent cutting
e transferred leadfranme 2 is cut into each individual packaged

| eadf ranme cutting machine 160 as stated above. Each

packaged I1C 5 thus cut is transferred to the I ead processing

| e 26? (see Figs. 22 to 26(b)) by the second transfer device
g. 19).

295, 297 and 298 is effected on the basis of the X- and Y-

axis positions of the dam portions 7.
[Cutting die 330]

Figs. 31, 32, 33 and 34 show the cutting die 330.
Fig. 31 is a general front view showing the whole cutting
die 330. Fig. 32 is a fragmentary sectional view showing a
pinch cutting die portion for cutting the four corners of
the packaged IC 5 into an L shape. Fig. 33 is a fragmentary
sectional view showing a cutting die portion for cutting the
dam portions 7. Fig. 34 is a fragmentary sectional view
showing a cutting die portion for cutting the lead distal
end portions 8. The cutting die 330 has a base 331 having a
discharge space for receiving cuttings removed from packaged
ICs 5. A die retaining plate 340 is mounted on the base
331.

The die retaining plate 340 retains a die for cutting.
The die retaining plate 340 has a hole formed to correspond
to the cuttings discharge space. Therefore, it is possible
to discharge cuttings removed from packaged ICs 5 by the
cutting die. A pinch cutting lower die member 339 is
secured to the upper surface of the die retaining plate 340.
The lower ends of two sleeves 332 are secured to the base
331. A movable plate 333 is vertically movably guided by
the sleeves 332. The movable plate 333 has a joint 334
integrally formed with the top thereof so that the movable
plate 333 is driven by the press machine 380 (see Fig. 35;
described later) through the joint 334.

The joint 334 has a T-shaped socket 335 formed therein.
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The | ead processing machine table 260 is capable of noving in the XY-pl ane
and indexing rotation about a vertical axis (Z-axis). The packaged IC 5

pl aced on the |ead processing nachine table 260 is subjected to cutting by
a cutting die 330 (see Figs. 31 to 34). The cutting die 330 conprises an
upper die and a lower die. As stated above, the cutting die 330 perforns
three cutting operations, i.e. «cutting of the pinch portions 6 at the four
corners of the packaged IC5: cutting of the dam portions 7 of the

| eadfrane 2; and cutting of the lead distal end portions 8.

A joint of the press machine 360 is connected to the socket
335. A die retaining plate 342 is secured to the lower
surface of the movable plate 333. A pinch cutting upper die
member 341 is secured to the die retaining plate 342. A

5 stripper 343 is vertically movably disposed underneath the
die retaining plate 342, The stripper 343 is secured to a
T~-bolt 344 through a bolt 345.

A coil spring 346 loaded in the movable plate 333 is

disposed on top of the T-bolt 344. The coil spring 346

10 constantly presses the T-bolt 344 downwardly. Accordingly,
the stripper 343 forms a stripper mechanism that secures the
packaged IC 5 as a workpiece during cutting and presses the
packaged IC 5 to separate it from the cutter after it has
been cut. A bush hole 338 is a hole for gulding the

15 stripper 343 (see Fig. 33). A dam cutting blade 350 is a
relatively thin comb tooth-shaped (fork-shaped) blade
because the cut portions are narrow. An end cutting blade
353 cooperates with a lower blade 354 to cut off the lead
distal end portions 8 in a stralght-line shape and has a

20 relatively wide cutting blade.

[Press machine 380]

Figs. 35, 38 and 37 show a screw press machine 360.
Fig. 35 is a sectional front view of the press machine 3860.
Fig. 36 is a sectional view taken along the line A-A in
25 Fig. 35. Fig. 37 is a side view of the press machine 360 as
viewed from the right-hand side thereof. A cylindrical body
382, the lower end of which is open, is fixed on the base

361. A screw shaft 383 is rotatably supported by the
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These cutting operations are sinultaneously carried out by wusing the sane
press machi ne. The upper die is driven by a screw press nmachi ne 360 (see
Fig. 35). When all the three cutting steps are conpleted with the
conpletion of the cutting of the lead distal end portions 8, the packaged
IC5 is transferred to the | ead bending machine 400. The | ead bendi ng
machine 400 is a formng machine for bending the lead wires 3 into an L
shape. The transfer of the packaged I1C 5 between the cutting die 330 (see

Fe. 3h cylindrical body 362 through a bearing 364. A timing pulley
387 is secured to the upper end of the screw shaft 363. A
timing pulley 369 1s secured to an output shaft 370 of a
servomotor 371. A timing belt 368 is stretched between the

5 timing pulley 388 and the timing pulley 387. When the
servomotor 371 is activated, the screw shaft 383 is driven
to rotate through the timing pulley 389, the timing belt 388
and the timing pulley 387.
The screw shaft 363 has a nut member 366 screwed

10 thereon. The nut member 368 is integrally secured to a ram
399. The ram 399 has a key 372 secured to the outer
peripheral surface thereof to prevent the ram 399 from
rotation. The key 372 is slidably inserted into a keyway
373 formed in a keyway member 374. Thus, the key 372

i5 vertically moves along the keyway 373. The keyway member
374 is secured to the cylindrical body 382. The lower part
of the ram 399 is vertically movably inserted into a bearing
365. The position in the vertical direction of the ram 388
is controlled by detecting a rotational angle. A non-

20 contact sensor 379 is disposed through a securing member
378. The non-contact sensor 379 extends over the outer
periphery of the timing pulley 387 to detect the rotational
angle of the timing pulley 387. A dog 375 is secured to the
outer periphery of the ram 398. The upper and lower

25 extremity positions of the dog 375 are detected by an upper
contact sensor 378 and a lower contact sensor 377,

respectively, which are conneeted to the eylindrical body

362.
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-17- and the | ead bendi ng nmachine 400 (see Fig. 38) is carried out at a
constant pitch by the third transfer device 310 (see Figs. 28 to 30). The
| ead wires 3 of the packaged IC 5 are bent into an L shape, for exanple, by
t he | ead bendi ng nmachi ne 400. Then, the packaged IC5 is inverted by the

I nverting device 560 and stored into a storage casing. The structures and
functions of the above-described devices and machines will be descri bed

bel ow i n detail
A connecting bolt 397 is fixedly screwed into the lower

end of the ram 399. The head 398 of the connecting bolt 397
is inserted into the socket 335 of the cutting die 330 to
connect the press machine 380 to the cutting die 330. When
5 the servomotor 371 is activated, the screw shaft 383 is
driven to rotate through the timing pulley 389, the timing
belt 368 and the timing pulley 367. The rotation of the
screw shaft 363 causes the nut member 366 to move vertically
along the keyway 373, thus driving the movable plate 333 as
10 the upper die of the cutting die 330.
[IC lead bending machine 400]

Fig. 38 is a general perspective view of the IC lead
bending machine 400. The IC lead bending machine 400 bends
each lead wire 3 into a Z-shape. A base 401 is fixed on the

15 frame of the bending machine 400. A moving plate 402 is
installed on the base 401 so as to be movable in one
direction (Y-axis direction) in & horizontal plane. A 1lead
support block 453 is also fixed on the base 401. A lead
holding device including a lead support fixed member 451 and

20 a lead support movable member 452 is installed on the lead
support block 453. The Y-axis direction is set to be a
direction in which the moving plate 402 moves toward and
away from the lead holding device. The lead wires 3 of the
packaged IC 5 are positioned and fixedly placed on the

25 rotary table 305. The lead wires 3 of the packaged IC 5 are
held by clamping the root portions of the lead wires 3 of
the packaged IC 5 between the lead support fixed member 451

and the lead support movable member 452 from the upper and
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[1C stocker 30] In the exanple as shown in Fig. 1, each leadfrane 2 is
sent fromthe previous step in a state where it has three IC chips 1
connected thereto in series. As showmn in Fig. 4, a |arge nunber of

| eadf rames 2, each having I C chips 1 disposed thereon, are stacked in a
cassette 45. The cassette 45 has a box-1like shape as a whole and is | oaded
into the | C stocker 30 (described later) by a manual operation. The
cassette 45 is provided with an opening portion 46 which is open at the
front, bottomand top thereof. Because the cassette 45 is provided

wi th the opanwr Add ahAeoft.he | eadf ranmes 2 can be separated and taken
out one by one fromthe top of the cassette 45 by Pushin t he

Fig. 39 1s a sectional side view of the f%lﬁéad bending
machine 400. A Y-axis gulide 411 is provided to extend in
the Y-axis direction on the base 401. A Y-axis slider 412
5 is guided on the Y-axis guide 411 so as to be movable in the
Y-axis direction. The Y-axis slider 412 is secured to the
lower surface of the moving plate 402, thereby enabling the
moving plate 402 to move smoothly in the Y-axis direction.
The moving plate 402 is driven in the Y-axis direction by

10 the power of a Y-axis servomotor 421. An output shaft of
the Y-axis servomotor 421 is connected to a Y-axis ball
screw 423 through a Y-axis coupling 422, and thus rotation
of the output shaft is transmitted to the Y-axis ball screw
423. The Y-axis ball screw 423 has a Y-axls ball nut 424

15 screwed thereon. The Y-axis ball nut 424 is nonrotatably
secured to the moving plate 402 through & connecting member
425. Accordingly, the moving plate 402 is driven
rectilinearly in the Y-axis direction by the rotation of the
Y-axis servomotor 42Z1.

20 The lead wires 3 are held at their distal end portions
between a lower lead holding member 441 and an upper lead
holding member 442 and bent into a predetermined shape. At
this time, the root portions of the lead wires 3 are clamped
between the lead support fixed member 451 and the lead

25 support movable member 452 and thus immovably supported.

The lower lead holding member 441 and the lead support
movable member 452 are driven in a Z-axis direction, which

is a vertical direction, by a Z-axis servomotor 431. An
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stack of leadfranes 2 by an anmount corresponding to the thickness of one

| eadframe 2 fromthe bottom of the cassette 45 by a pushing-up nmenber 111
(see Fig. 10) as described later. Cassettes 45 having different sizes are
prepared because | eadframes 2 vary in the shape and di nensi ons according to
the type thereof. The cassette 45 is held and

output shaft of the Z-axis servomotor 431 Is connected to a

Z-axis ball screw 433 through a Z-axis coupling 432. The

upper lecad holding member 442 is driven in the Z-axis

direction by a cylinder device 443 through a cylinder shaft
5 444.

Fig. 40 is an enlarged view showing the Z-axis
direction driving mechanism for the lower iead holding
member 441 and the upper lead holding member 442, together
with the lead support movable member 452. Four vertical Z-

10 axis guides 435 are fixed on the moving plate 402. The Z-
axis guides 435 have a columnar shape and gulde a lower
moving plate 481, an upper moving plate 481 and a roiler
retaining plate 581 in the Z-axis direction. The Z-axis
ball screw 433, which is driven by the Z-axis servomotor

15 431, has a lower ball screw 461 and an upper ball screw 482
in the lower and upper portions, respectively, of the
central part of the Z-axis ball screw 433. The lower ball
screw 481 and the upper ball screw 462 have respective
threads cut thereon in an inverse relation to each other

20 with the same pitch.

The lower ball screw 481 has a lower ball nut 471
screwed thereon. The lower ball nut 471 is nonrotatably
secured to the lower moving plate 481. The lower lead
holding member 441 is secured to the distal end portion of

25 the lower moving plate 481. Accordingly, the lower lead
holding member 441 can be moved in the Z-axis direction by
rotatively driving the Z-axis ball screw 433 by the Z-axlis
servomotor 431. The upper ball screw 462 has an upper ball
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secured in a predeterm ned position in the IC stocker 30 by a cassette

hol di ng nmechani
stocker 30 w ||

sm65 (see Figs. 5to 9). The structure of the IC
be described below in detail. The IC stocker 30 conprises

a cassette |ifting mechanism 48 for vertically noving the cassette 45,

and a cassette
and 7 show the
| C stocker 30.
actuating the

hol di ng mechani sm 65 for holding the cassette 45. Figs. 5, 6
| C stocker 30. Fig. 5is a partly-cutaway side view of the
Fig. 6 shows the cassette hol di ng nechani sm 65 rai sed by
cassette lifting mechanism48. Fig. 7 is a side view of the

| C stocker 3@usham2 kerkivgd PhasewheweThd rnompdhaéalilghithand is

nonrotatably secured to the roller retaining plate 581. A

driving roller 456 is rotatably supported at the distal end

portion of the roller retaining plate 581. Accordingly., the

5 driving roller 456 can be moved in the Z-axis direction by

rotatively driving the Z-axis ball screw 433 by the Z-axis

servomotor 431.

Because the lower ball screw 461 and the upper ball

screw 462 have respective threads cut thereon in an inverse

10 relation to each other, the rotation of the Z-axis ball

screw 433 causes the driving roller 456 and the lower lead

holding member 441 to move vertically through equal

distances in opposite directions to each other. The driving

roller 456 is engaged in an engagement groove 541 of an

i5 engagement member 454. By moving the driving roller 456 in

the Z-axis direction, the lead support movable member 452

can be urged toward the lead support fixed member 451

through a spring 455. The engagement mechanism of the

driving roller 458 and the engagement groove 541 is adapted

20 to

urge the lead support movable member 452 independently of

the movement in the Y-axis direction of the moving plate

402.

The engagement groove 541 absorbs the movement in the

Y-axis direction of the moving plate 402. The upper moving

25 plate 491, which has the upper lead holding member 442

secured to the distal end portion thereof, is driven to

press in the Z-axis direction by the cylinder device 443

through the eylinder shaft 444. Consequently, the upper
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side thereof. The I C stocker 30 has a frane 44. A |lower support plate 47

I s disposed on the frame 44. The cassette lifting nechanism 48 is provided
bet ween the | ower support plate 47 and an upper support plate 49 to nove

t he upper support plate 49 vertically. The upper support plate 49 is
supported by two first support rods 50 and two second support rods 51.

The upper ends of the two first support rods 50 are pivotably supported at
a distance fromeach other by respective pivot shafts 52 on the | ower
surface of the upper support plate 49. The | ower ends of the two first

support lead holding member 442 is urged toward the lower lead
holding member 441. 1In a state where the upper lead holding
member 442 is urged toward the lower lead holding member 441
by an air pressure or the like, when the lower lead holding
5 member 441 moves, the upper lead holding member 442 also
moves together with it so as to follow the movement of the
lower lead holding member 441 while being held in the urged
state.
Fig. 41 is an enlarged front view of the lead holding
10 device for fixedly supporting the root portions of IC leads
during the bending of the leads, in which a part of the lead
holding device is shown in a sectional view. Fig. 42 is a
sectional view of the lead holding device as seen from the
arrow A-A in Fig. 41. The lead holding device is installed
15 on the lead support block 453. The lead support block 453
is fixedly installed on the base 401. The lead holding
device comprises the lead support fixed member 451, which Is
a lower member whose position is fixed, and the lead support
movable member 452, which is an upper member. As has been
20 stated above, the lead support movable member 452 is urged
toward the lead support fixed member 451 by the Z-axis
servomotor 431 and the Z-axis ball screw 433.
Guide bars 457 are secured to the engagement member 454
in such a manner as to extend in the Z-axis direction. An
25 upper lead support member mounting part 521 and a lower lead
support member mounting part 511 are fitted on the guide
bars 457 so as to be movable relative to each other. The

guide bars 457 enable the engagement member 454 and the lead
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rods 50 are disposed to sandwi ch a noving bl ock 53 therebetween and

pi vot ably supported at a distance fromeach other by respective pivot
shafts 54. The upper ends of the two second support rods 51 are pivotally
supported by respective pivot shafts 55 on the |ower surface of the upper
support plate 49. The | ower ends of the two second support

support movable member 452 to move in the Z-axis direction
and guide them with respect to the lead support fixed member
451. By lowering the driving roller 456 engaged in the
engagement groove 541, the engagement member 454 is moved

5 downwardly, and further, the lead support movable member 452
is moved downwardly through the spring 455, thereby fixedly
supporting the root portions of the leads. Even after the
lead support movable member 452 has come in contact with the
lead root portions, the engagement member 454 1is further

10 moved downwardly until the supporting force from the spring
455 reaches a predetermined magnitude.

The upper lead support member mounting part 521 and the
lower lead support member mounting part 511 have spaces 522
and 512 formed therein, respectively, so that the upper lead

15 holding member 442 and the lower lead holding member 441 can
freely move in both the Y- and Z-axls directions in the
spaces 522 and 512. Fig. 43 shows the way in which leads of
a packaged IC 5 are bent. The packaged IC 5 is positioned
and fixedly supported on the rotary table 305.

20 The rotary table 305 holds the packaged IC 5 by vacuum
or the like and has the function of indexing rotation
whereby leads L of the packaged IC 5 that are to be worked
are indexed to a working position. With the root portions
of the leads L press-supported by the lead support fixed

25 member 451 and the lead support movable member 452, the
distal end portions of the leads L are clamped between the
lower lead holding member 441 and the upper lead holding

member 442. Then, the Y-axis servomotor 421 and the Z-axis
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- 19- rods 51 are disposed to sandw ch a noving bl ock 56 therebetween and
pi vot ably supported by respective pivot shafts 57. The noving bl ock 53 and
the noving block 56 are screwed on a driving screw 58. The driving screw
58 has both right- and left-hand threads fornmed thereon. The right-hand
thread is screwed in the noving block 53, and the left-hand thread is
screwed in the noving bl ock 56. Both ends of the driving screw 58 are
rotatably supported by respective bearings 59 fixed on the | ower

stops the oscillation of the dog 578. The shock absorber

587 receives the distal end of the dog 578 to damp the

oscillation when the oscillating arm 564 holding the

completed packaged IC 5 by the vacuum chuck 565 places the
5 packaged IC 5 on the temporary laying table 561.

{Other embodiments]

Although in the above-described embodiment the
centering device 120 is provided, it is not always necessary
because the leadframe 2 is subjected to positioning, i.e.

10 centering, by the cassette holding mechanism 85, as will be
understood from the foregoing description. Although there
is provided a single cutting die 330 in the described
embodiment, the cutting die 330 comprises a plurality of
cutting dies. The details of the cutting process are not

15 necessarily limited to those described above but may be
changed according to the type of packaged IC 5 to be
processed.

[Leadframe roller cutting machine 580]

The above-described leadframe cutting machine 160 cuts

20 the leadframe 2 into individual packaged ICs 5 by shearing
the leadframe 2 between two rotary cutting blades.

Figs. 47, 48 and 49 show a leadframe roller cutting machine
580 as another example of the leadframe cutting machine used
in the present invention. The leadframe roller cutting

25 machine 580 is of the type in which the leadframe 2 is cut
by rolling a disk cutter on the leadframe 2. Fig. 47 is a
plan view of the leadframe roller cutting machine 580.

Fig. 48 is a front view of the arrangement shown in Fig. 47.
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support plate 47. A knob 60 is secured to one end of the driving screw 58.
As will be understood fromthe foregoing description, turning the knob 60
drives the driving screw 58 to rotate, causing the noving block 53 and the
noving bl ock 56 to nove over the | ower support plate 47 toward or away
from each other. Wen the noving block 53 and the noving bl ock 56 nove
toward each other, the upper support plate 49 noves upward, causing the
cassette hol ding nmechanism 65 on the upper support plate 49 to nove
upward, as shown in Fig. 6.

The moving plate 613 moves along two rails 814 secured to
the base plate 581 through linear bearings 615.
The moving plate 613 is connected to an output rod of

an air cylinder 616. The air cylinder 616 drives the moving
5 plate 613 to move along the rails 614. As the moving plate

613 moves, the cam followers 812 push up the respective

linear cams 811 or allow them to lower, causing the whole

table 600 to be pushed up or lowered.

[Rotary table vertically driving mechanism 820]

10 The above-described rotary table 305 (see Figs. 25,
26(a) and 26(b)) is vertically moved by the rotary table
vertically driving mechanlism 308, which comprises a cam
mechanism, when the packaged IC 5 to be cut is placed on the
cutting die 330. However, the vertical movement of the

i5 rotary table 305 is not always necessary to perform by a cam
mechanism. Fig. 50 shows an example in which a rotary table
is vertically moved by an air cylinder. A rotating center
shaft 825 of a rotary table 621 is provided with a vacuum
hole 622 for sucking air. The packaged IC 5 is vacuum-held

20 on the rotary table 621 by sucking air from the vacuum hole
622.

The rotating center shaft 625 has a piston 623 formed
thereon. The piston 823 1s fitted in a cylinder 624.
Accordingly, when alr is introduced into the cylinder

25 824, the piston 623 is moved. Thus, the rotary table 621 is
caused to move vertically. A gear 826 is secured to the
lower portion of the rotating center shaft 625. The gear

626 is in mesh with a gear 8627. The gear 627 is driven to
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A straight-line shaped guide rail 61 is vertically secured to the frame 44
to guide vertical nmovement of the upper support plate 49. A linear bearing
& is secured to a side of the upper support plate 49. A first verti cal
plate 66 and a second vertical plate 67 are disposed to face each other
on the upper support plate 49 (see Fig. 7). The space between the first
and second vertical plates 66 and 67 is defined as a cassette space 75 for
Pol?hng a cassette 45 (see Fig. 4). Afirst connecting plate 68 is secured
o the

rotate by an electric servomotor (not shown). Accordingly,
the rotary table 621 is driven to rotate for indexing
through the gear 627.

[Advantageous effects of the invention]

5 As has been detailed above, according tc the present
invention, packaged ICs having different sizes and shapes
can be efficiently positioned and centered for machining in
large quantity by a single processing system. Therefore,
different facilities are not needed. Thus, the processing

10 system is simplified. It is possible to meet a need of
increasing the throughput of the IC leadframe machining
process simply by increasing the number of IC leadframe
processing systems each unitized as a single processing
system without a need of new facilities.

13 Although the present invention has been described
through specific terms, it should be noted here that the
described embodiments are not necessarily exclusive and that
various changes and modifications may be imparted thereto
without departing from the scope of the invention which is

20 limited solely by the appended claims.
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20 first vertical plate 66. Simlarly, a second connecting plate 69

Is secured to the second vertical plate 67. Alinear bearing 70 is secured
to the first connecting plate 68, and a linear bearing 71 is secured to the
second connecting plate 69. The linear bearings 70 and 71 slide on a front

edge 72 of the upper support plate 49. Nuts are secured tTﬂmm“mrm‘mms””m

WHAT IS CLAIMED IS:
1. An IC leadframe processing system unitized as a single
processing system, comprising:
storage means for storing a stack of leadframes each

having a plurality of IC chips mounted thereon;

331

separating means for separating a leadframe one
by one from said stack of leadframes stored in sald storage
means;
leadframe cutting means for cutting said leadframe into
10 each individual IC chip to obtain a packaged IC;
machining means for machining lead wires of said
packaged IC; and
transfer means for transferring said leadframe between
sajid separating means and sald leadframe cutting means and
15 for transferring said packaged IC between said leadframe
cutting means and said machining means.
2. An IC leadframe processing system according to claim 1,
further comprising a centering device disposed between said
separating means and said leadframe cutting means to
20 position said leadframe separated by said separating means.
3. An IC leadframe processing system according to claim 1
or 2, wherein said separating means 1s an IC pushing-up
mechanism that pushes up said stack of leadframes in said
storage means from a bottom of said stack to separate only &
25 topmost leadframe from sald stack of leadframes one by one.
4. An IC leadframe processing system accordlng to claim 1
or 2, whereln said machining means comprises:

cutting means for cutting corner portions of said lead
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ends of the first and second connecting plates 68 and 69, respectively. A
feed screw 73 is screwed in the two nuts. The feed screw 73 has threads
formed thereon in an inverse relation to each other. Both ends of the feed

screw 73 are rotatably supported by thH mgmuw | ate 49 t hrough
respecti ve bearings. A turning knob 74 %mg’uﬁe end of the feed
screw 73. Accordingly, turning the knob 74 taubes the feed screw 73 to
rotate, and this causes the first connecting plate 68 and the second
connecting plate 69 to nove simultaneously through equal distances in

opposi te di maatdonnd cweadmeotdaar pofhisnst hetétestinconitertsaigi plestde
wires and further cutting distal end portions of said lead
wires: and
a lead bending machine for bending said lead wires by
5 holding and moving distal ends of said lead wires.
5. An IC leadframe processing system according to claim 2,
wherein said transfer means comprises:
a first transfer device for transferring said leadframe
between said centering device and said leadframe cutting
10 means;
a second transfer device for transferring said packaged
IC cut by said leadframe cutting means to said machining
means; and
a third transfer device for transferring said packaged
15 IC between a plurality of machining steps in said machining
means.
6. An IC leadframe processing system according to claim 4,
wherein said cutting means comprises:
a lead processing machine table for placing said
20 packaged IC thereon, said lead processing machine table
being controlled so as to be movable in a predetermined
plane for cutting said packaged IC placed thereon;
a lead processing machine indexing table for indexing
said packaged IC placed on said lead processing machine
25 table to a rotational angle position substantially in said
plane; and
a cutting die for cutting said lead wires.

T. An IC leadframe processing system according to claim 4,
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68 and the second connecting plate 69 nove toward or away from each other.
As a result, the first vertical plate 66 and the second vertical plate 67
si mul t aneously nove toward or away from each other while naintaining

parallelism A cass Lg formed between the first vertica
plate 66 and the sec§h§ﬁﬂ§ﬂﬁﬁﬁﬁ" &gﬂe 67. In this enbodinent, the IC
stocker 30 is provid ety tte space 75. In the cassette space

75, a cassette 45 is held by two cassette securing nenbers di sposed to face
opposite to each ot her.
wherein said cutting means has cutting die members

simultaneously driven by a same press machine to cut the
corner portions of said lead wires, the dam portions of said
lead wires, and the distal end portions of said lead wires.

5 8. An IC leadframe processing system according to claim 6,
wherelin said lead processing machine indexing table
comprises:

a first lead processing machine indexing table for
indexing said packaged IC to & rotational angle position

10 substantially in said plane to cut pinch portions, which are
corner portions of said lead wires;

a second lead processing machine indexing table for
indexing said packaged IC to & rotstional angle position
substantially in said plane to cut dam portions

15 interconnecting respective portions of said lead wires so
that said lead wires do not separate from each other:

a third lead processing machine indexing table for
indexing said packaged IC to a rotational angle position
substantially in said plane to cut lead distal end portions

20 at which distal end portions of said lead wires are
connected to each other so that said lead wires do not
separate from each other; and

a fourth lead processing machine indexing table for
indexing said packaged IC to a rotational angle position

25 substantially in said plane to bend distal ends of said lead
wires.
g. An IC leadframe processing system according to claim 8,

further comprising a feed correction driving mechanism for
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- 21 - The cassette 45 is held in a center position in |ongitudinal and
| ateral directions of the cassette space 75, i.e. the directions of depth

and wi dth of space 75. Cassettes 45 vary in the width and
| engt h aCCOHME”quBg %ﬂﬂ)e of the | eadfranes 2 accormmbdated therein as
descri bed ab : *¥ the width and | ength of the cassette space 75
can be adjusted so that the

correcting respective positions in said plane of said first
lead processing machine indexing table, said third lead
processing machine indexing table and said fourth lead

processing machine indexing table.
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cassette space 75 is conpatible with any cassettes 45 of various

di nmensi ons. Positioning of the cassette space 75 in the direction of the
width thereof is effected by the above- described interlocking nechanism
using the feed screw 73. Positioning of the cassette space 75 in the
direction of the depth thereof is effected by using the cassette hol ding
mechani sm 65, which wll be described below. [Cassette hol di ng nechani sm
65] Fig. 5is a partly-cutaway view show ng the second vertical plate
67 as viewed fromthe direction Ain Fig. 8.
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Fig. 8 is a plan view of the arrangement shown in Fig. 5. Fig. 9 is a side
view of the arrangenent shown in Fig. 5 as viewed fromthe |left-hand side
thereof. A pair of upper and |ower screw rods 8la and 8lb are disposed in
t he second vertical plate 67. The screw rods 8la and 81b each have right-
and left-hand threads forned thereon. A turning knob 82 is secured to one
end of the screwrod 8la. Timng pulleys 83a and 83b are secured to the

ot her ends of the screw rods 8la and 81b, respectively. A timng belt 84
is stretched between the two timng pulleys 83a and 83b. Four nuts 85a,
85b, 85c and 85d are screwed on the right- and

Fig.2
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- 22 - | eft-hand threads of the screw rods 8la and 81lb. An L- shaped
first holding nenber 86 is secured to the two nuts 85a and 85b. A
second hol ding nmenber 87 is secured to the other two
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nuts 85c and 85d. The second hol di ng nmenber 87 rotates about a shaft 88
(see Fig. 8). The second hol ding nenber 87 is constantly pressed toward
the cassette space 75 by a spring. A pressing plate 89 is provided over
the second holding nenber 87. The pressing plate 89 is rotatable about a
shaft 90. The pressing plate 89 is provided wwth a spring so as to press
the second hol ding nenber 87 toward the first wvertical plate 66.
Consequently, when the pressing plate 89 is pressed against the spring
pressure, the pressing plate
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89 pivots about the shaft 90. Wen the pressing plate 89 presses the
second hol di ng nenber 87, the second holding nenber 87 pivots about the
shaft 88. Therefore, the cassette 45 can be inserted into the cassette
space 75 but cannot be taken out of it. This function is used when the
cassette 45 is inserted into the cassette space 75 fromthe front side.
Fig. 9 is a side view of the arrangenent shown in Fig. 5 as viewed fromthe
| eft-hand side thereof. Athird vertical plate 91 is nounted on the upper
support plate 49 to lie at

Fig.5
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a rear position between the first vertical plate 66 and the second
vertical plate 67. The third vertical plate 91 has four horizontal guide
rods 92a, 92b, 92c and 92d di sposed therein in parallel to each other.
Movi ng nenbers 93a, 93b, 93c and 93d are novably fitted on the gui de rods
92a, 92b,
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- 23 - 92c and 92d through bearings, respectively. One end of each of
the noving nenbers 93a and 93d is secured to the second vertical plate 67
by using screws. Accordingly, the second vertical plate 67 and the noving
menbers 93a and 93d nove together as one unit. Simlarly, one end of
each of the noving nenbers 93b and 93c is secured to the first vertical
plate 66 by using screws. Therefore, the first vertical plate 66 and the
novi ng nenbers 93b and 93c nove together as one unit. Meanwhile, the third
vertical plate 91 has shafts 55a and

Fig.7

/120

101
107

103 - - 'r\-é-z.h-’s

104

This Sheet Has Been Replaced

T




55b. Two interlocking links 56a and 56b are rotatably attached to the
shafts 55a and 55b, respectively. The interlocking |inks 56a and 56b each
have U shaped grooves formed in both ends thereof. Pins 54a, 54b, 54c and
54d are inserted into the U shaped grooves, respectively. Consequently,
the first vertical plate 66 and the second vertical plate 67 nove toward
or away fromeach other while naintaining parallelismthrough the
interlocking |inks 56a and 56b. [IC pushing-up nmechani sm 100] Fi g.
10 shows the I C pushing-up nechani sm 100. The

Fig.8
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| eadf ranes 2 stacked in the cassette 45 are taken out one by one fromthe
top of the stack of |eadframes 2 and transferred to the subsequent step by
the first transfer device 140. At this tinme, it is necessary to push up
the stack of leadfranes 2 fromthe bottomof the cassette 45 to thereby
take out the topnost |eadfrane 2. The | C pushing-up nechanism 100 is a
mechani sm for pushing up the stack of

Fig.10
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- 24 leadfranmes 2. A vertical ball screw 101 is provided in a corner of
the frame of the IC stocker 30. Both ends of the ball screw 101 are
rotatably supported through respective bearings 102 on the frame of the IC
stocker 30. Atimng pulley 103 is secured to the | ower end of the ball
screw 101. The timng pulley 103 is engaged with a timng belt 104. The

timng belt 104 is driven to rotate by a servonotor 105 (see Fig. 7). The
ball screw 101 has a ball
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nut 107 screwed thereon.
107.
end of the arm 108.

Fig. 8 a linear bearing 109
bearing 109 is guided along
frame. Accordingly,

nut 107 noves vertically along the bal

To oB756

An arm 108 is integrally secured
A pushing-up nmenber 111 is integrally provided at the
The pushi ng-up nenber 111 pushes
| eadfrane 2 in the cassette 45 held in the

cassette sp

is secured to the arm 108.
110 secured to the

a vertical quide rai

when the servonptor 105 is driven to rotate,
screw 101,
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causi ng the pushing-up nenber 111 to nove vertically along the verti cal
guide rail 110. [Centering device 120] The centering device 120 and
the first transfer device 140 are di sposed above the cassette space 75.
The centering device 120 positions and centers the topnost |eadfrane 2 in
the cassette 45 pushed up by the I C pushing-up nmechanism 100 to prepare
for the transfer of the leadfranme 2 to the subsequent step. The first
transfer device 140 transfers the centered |leadfrane 2 to the |eadfrane
cutting device
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- 25 - 160. Fig. 11 is a plan view of the centering device 120. Fig. 12
is a front view of the arrangenent shown in Fig. 11. Fig. 13 is a side
view of the arrangenent shown in Fig. 11 as viewed fromthe right-hand
side thereof. Fig. 14 is a

Fig.14

/151
15264
1%/ 154

155 2

This Sheet Has Been Replaced

A0

L T Hs RITS L

SToACTY



sectional view taken along the line AA-Ain Fig. 12. A frame 121 has a
rect angul ar shape. Two parallel screw rods 122a and 122b are rotatably
supported on the upper side of the frane 121 (see Fig. 11). The screw
rods 122a and 122b each have right- and left- hand threads cut thereon. A
turning knob 123 is secured to one end of the screw rod 122b. A timng
pulley 124 is secured to the other end of the screw rod 122b. The tim ng
pulley 124 is engaged with a timng belt 125 (see Fig. 12). The timng
belt 125 is stretched between the timng pulley
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124 and a timng pulley 126. Atimng pulley 127 is secured in a coaxial
relation to the timng pulley 126. The timng pulley 127 is engaged with a
timng belt 128. The timng belt 128 is stretched between the tim ng
pulley 127 and a timng pulley 129 (see Fig. 13). The timng pulley 129 is
connected to a timng pulley (not shown) secured to one end of the screw
rod 122a through a timng belt. Accordingly. the screw rod 122a and the
screw rod 122b are rotated in the same direction in an interlocked

relation to each other. The screw rods 122a and 122b have nuts 130a,
130b, 130c
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and 130d screwed on their right- and left-hand threads, respectively. A
centering plate 131a having a rectangular cross-sectional configuration is
connected to the nuts 130a and 130c. Simlarly, a centering plate 131b
havi ng a -26- rectangul ar
cross-sectional configuration is connected to

Fig.18
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the nuts 130b and 130d. The respective sides 132a and 132b of the
centering plates 131la and 131b contact the sides of the |leadfrane 2 to
effect positioning of the |eadframe 2. Consequently, turning the knob 123
causes the screw rod 122b to rotate, and the rotation of the screw rod 122b
drives the timng pulley 127 to rotate through the timng pulley 124, the
timng belt 125 and the timng pulley 126. The rotation of the timng
pul l ey 127 drives the screw rod 122a to rotate sinultaneously with the
screw rod 122b through the timng belt 128, the timng pulley 129, the
timng belt (not shown) and the timng pulley (not shown). The rotation of
the two screw rods 122a and 122b drives the nuts 130a, 130b, 130c and 130d
to nmove, thus causing the two centering plates 131a and 131b to nove
toward or away from

Fig.19

This Sheet Ha

T

s Been Replaced

I

TULET Has pepn |
KEPLACED

fogee



each other across the center line. Therefore, the leadfrane 2 is positioned
in the center of the centering device 120 at all tines. [First transfer
devi ce 140] Figs. 11, 12 and 14 show the first transfer device 140.
The first transfer device 140 transfers the |leadframe 2 fromthe centering
device 120 to the leadfrane cutting machine 160. The first transfer device
140 i s disposed al ongside the centering device 120 and the | eadfrane
cutting machine 160. One end of a feed screw 143 is connected through a
joint 142 to an output shaft of a servonotor 141. Both ends of the feed
screw 143 are supported by a frane 144 through respective bearings 145.
The feed screw 143 has a nut 146

Fig.20
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-27 - screwed thereon. A connecting nenber 147 is secured to the nut 146
(see Fig. 12). A linear bearing 148 is connected to the upper end of the
connecting nmenber 147. The linear bearing 148 noves along a rail 149 as a

guide. The rail 149 is disposed above the feed screw 143. Both ends of the
rail
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149 are secured to the frame 144. Further, one end of an arm 150 is
secured to the linear bearing 148. As shown in Fig. 14, the other end
of the arm 150 is provided with a chuck 151. The chuck 151 has an air
cylinder 152. A novabl e hol ding nenber 154 is secured to the distal end of
a piston rod 153 of the air cylinder 152. A fixed holding nenber 155 is
provided on the arm 150 at a position facing the novabl e hol di ng nenber
154. The novable holding nenber 154 and the fixed hol di ng menber 155

cooper at e MAERJE%; g%er to hold the |l eadfrane 2. A dog 156 is secured to
the | ower en A nnecti ng nenber 147
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secured to the nut 146. A nechanical origin detecting sensor 157 is

di sposed on the franme 144 at a position corresponding to the position of
travel of the dog 156. The nechanical origin detecting sensor 157 is used
to detect the nechanical absolute origin of the arm 150. An anount of
novenent of the position of the arm 150 is determned fromthe position
detected by the nechanical origin detecting sensor 157. As will be
clear fromthe above description of the structure, when the servonotor 141

is activated, the feed

- Fig.24
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screw 143 is driven to rotate,

and the nut 146 screwed on

143 noves along the feed screw 143. The

- 28 -

| i near bearing 148 noves along the rail 149. Consequently,

150, which is integrally provided with the linear

Fig.25
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bearing 148, al so noves along the rail 149. By the novenment of the arm 150,
the IC leadfrane 2 held by the chuck 151 is transferred to the | eadfrane
cutting machine 160. [Leadfranme cutting machi ne 160] Figs. 16, 17
and 18 show the | eadfrane cutting nmachine 160 that cuts the | eadfrane 2
into each individual packaged IC5. Fig. 16 is a front view, and Fig. 17 is
a plan view. Fig. 18 is a sectional view showng a part containing rotary
cutting bl ades. The | eadfranme cutting nmachi ne 160 conprises a rotary
cutter 161 and a driver 162. The rotary cutter 161 cuts the packaged |ICs
5, which are fornmed at a predetermned pitch on the | eadframe 2 (see Fig.
1). into each individual packaged IC 5 to provide a single packaged IC 5.
The driver

Fig.26 (a)
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162 drives the rotary cutter 161 for cutting the |eadframe 2. The

rotary cutter 161 has a pl ate-shaped base 163. Two support nenbers 164 are

stood on both ends, respectively, of the base 163. Both ends of a guide

menber 165 are secured to the upper ends of the two support nenbers 164.

The gui de nenber 185 guides a rotary cutting blade 179 and a rotary cutting

bl ade 181. A guigE;ra' Egﬁzis fi xed on the base 163. A linear bearing 168
aLgui

i s nmovably nount deway 167 of the guide rail 166. The | ower
surface of a lower plate 169 is to the upper surface of the |inear
bearing 168. The | ower end of late 170 is fixed on one end of
t he upper — 30
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- 29- surface of the |lower plate 169. One end of an upper plate 171 is
secured to the upper end of the vertical plate 170. The |lower plate 169,

the vertical plate 170 and the upper plate 171 forma novable frame 194 in
t he shape of a

Fig.29 (a)
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rectangl e, one side of which is open. A dog 172 is secured to the | ower
surface of the lower plate 169. A non-contact sensor 173 is disposed on the
base 163. Mvenent of the novable frane 194 is detected by a conbination
of the dog 172 and the non-contact sensor 173 to determ ne the nechani cal
origin of the novable frane 194. One end of each of two parallel shaft
support nenbers 175 is secured to the distal end of the upper plate 171.
Both ends of a rotary cutting blade shaft 176 are fixedly supported by the
two shaft support nenbers 175. The rotary cutting blade 179 is rotatably
supported by the rotary cutting bl ade shaft 176
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t hrough a bearing 178. An annul ar elastic nenber 180 is wound around and
secured to the outer periphery of the rotary cutting blade 179. A
thrust bearing 177 is disposed between the rotary cutting blade 179 and
one shaft support nenber 175 to enable the rotary cutting blade 179 to
rotate snmoothly. A shaft support nenber 174 is fixed on the |ower plate
169. The rotary cutting blade 181 is rotatably supported in the upper
part of thesﬂrﬁt sup, if menber 174. The structure for
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supporting the rotary cutting blade 181 is simlar to that for the rotary
cutting blade 179; therefore, a description thereof is omtted. The support
shaft of the rotary cutting blade 181 and the support shaft of the rotary
cutting bl ade - 30 - 179 are parallel
to each other. The outer peripheral

Fig.33
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surface of the elastic nmenber 180 provided on the rotary cutting blade 179
Is in contact wwth the outer peripheral surface of the rotary cutting bl ade
181, and the outer peripheral surface of the elastic nenber provided on the
rotary cutting blade 181 is in contact with the outer peripheral surface
of the rotary cutting blade 179. A support roller 182 is in contact with
the outer periphery of the rotary cutting blade 181. The support roller
182 is rotatably supported by the shaft support nmenber 174 through a
beari ng 183. The outer periphery of the support roller 182 is
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contacted and thus supported by the upper surface of the guide nenber 165.
Thus, the support roller 182 allows the rotary cutting blade 181 to be
supported by the guide nenber 165. thereby preventing deformation of the
rotary cutting blade 181. Two vertical nenbers 185 are di sposed on the
base 163. A table support nmenber 186 is secured to the upper ends of the
vertical nmenbers 185. A cutting table 187 for placing and fixing thereon
the leadframe 2 transferred thereto is secured to the table support nenber

186. A nount quTi éﬁ?élor placing the leadfrane 2 is fornmed on the upper
surface of the*u agh | e 187. A suction passage
378
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- ee— ; /

This Sheet Has Been Replaced

A

HEE TR i “‘-_IT\-;
”l l'! " I REPLACE. ) '?‘
—_—




189 is formed to extend through the center of the cutting table 187 and

t hrough the table support nenber 186. Air is sucked froma suction opening
190 through the suction passage 189 to produce a vacuumin the suction
passage 189, thereby fixing the |eadfrane 2 on the nount surface 188.
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- 31 - A connecting plate 195 is secured to the back surface of the
vertical plate 170 of the novable franme 194 (see Fig. 17). The connecti ng
plate 195 is provided with a U shaped groove 196. A camfollower 197 is
inserted into the U shaped groove 196. The camfollower 197 is secured to
the distal end of a connecting plate 198. The | ower end of a plate nmenber
203 is secured to the connecting plate 198. A driven nenber 204 is
integrally secured to the plate nmenber 203. The driven nenber 204 is
driven by a rodless cylinder

Fig.38
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205. Both ends of the rodless cylinder 205 are secured to a base 201. A

rail 200 is secured to the base 201. A linear bearing 199 is secured
to the I ower surface of the connecting plate 198. The linear bearing 199
noves on a guideway 202 formed by the upper surface of the rail 200. It

shoul d be noted that both extremties of travel of the novable frame 194
are detected by travel extremty sensors 206 and 207, respectively. Wen
the leadframe 2 is placed on the upper surface of the cutting table 187,
t he | eadf rame

Fig.39
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2 is secured to the nount surface 188 by a negative pressure of air in the
suction passage 189. Wien the rodless cylinder 205 is activated, the
driven nmenber 204 is driven to nove on the gui deway 202. As the driven
menber 204 noves, the novable franme 194 connected to the driven nenber

204 is noved. As the novable franme 194 noves on the upper surface of the
guide rail 166, the leadfrane 2 is put between the rotary cutting bl ade
179 and the rotary cutting blade 181 and cut by shearing. [Second

transfer device 210]

Fi1g.40

400

AUMIINRN ﬂ SN 7
o) Weooo

L -

435 \ 745
Q22282072

456 . N

561 LT /6D 5

4 HS3L !

91 | y

3:/// L //////JT WA
42 ?2/ N |
_’7/_]/////// NN
& L1 §%::5 |
402 ——4/////////@// G
NANAAAANNNN SRS
25 / ]
42 1 i1 401 42

This Sheet Has Been Replaced

I

[ iRmIEl (AEAH HIR IR 198




- 32- Fig. 19 is a front view show ng the second transfer device 210.
Fig. 20 is a plan view of the arrangenent shown in Fig. 19. Fig. 21 is a
side view of the arrangenent shown in Fig. 19 as viewed fromthe | eft-hand
side thereof. The second transfer device 210 transfers the packaged I1C 5
cut fromthe leadframe 2 as an individual 1C chip fromthe |[|eadfrane
cutting machine 160 to the position of a rotary

Fig.41
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table of a | ead processing machi ne i ndexing table 295. Support plates 212
are vertically provided on both ends. respectively, of a base 211. A rai
213 is secured to the upper end of each support plate 212. A linear bearing
215 is novably di sposed on a guideway 214 forned by the upper surface of
each rail 213. The linear bearings 215 are secured to the | ower surface of

a noving plate 226. A ball screw 216 is disposed in parallel to the rails
213. Both ends of the ball screw 216 are rotatably supported by respective
beari ngs 218. The bearings 218 are secured to respective bearing

rs 217 are provided on
ggéﬁupported over the

the b screw 216.
ng pul | ey ngkbs

retaining nenbers;E} .JJh aring retai

t he base 211. Thu i .té‘lﬁescrew 216 i 9
base 211. Atimng pulTey 219 is se d }
A servonotor 222 is fixed on the ba 1%
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secured to an output shaft of the servonotor 222. Atimng belt 220 is
stretched between the timng pulley 219 and the timng pulley 221. A bal
nut casing 225 is secured to the |ower surface of the noving plate 226.
The ball screw 216 is screwed into a ball nut secured in the ball nut

casi ng 33,

Fig.44
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225.

226

216.

A rail

to extend in a direction perpendicularly

A linear bearing 232 is

230 is secured to the upper surface of the

novi ng pl ate
I ntersecting the ball screw
novabl y nmounted on a gui deway 231 fornmed by

230. The linear bearing 232 is secured to
the | ower surface of a cross slide 233. Thus, the cross slide 233 is
novabl e along the rail 230. A connecting plate 234 is secured to the upper
surface of the cross slide 233. The connecting plate 234 is connected to a

driven nmenber F1g46

t he upper surface of the rai
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235. The driven nenber 235 is disposed to cover the outer peripheral
surface of a rodless cylinder 236. Consequently, the rodless cylinder 236
drives the cross slide 233 to nove along the guideway 231 of the rail 230.
Stoppers 241 are disposed at the extremties of travel of the cross slide
233. The stoppers 241 are secured to the noving plate 226.

Cushi oni ng nenbers 242 made of a rubber naterial are secured to the distal
ends of the stoppers 241. respectively. Shock
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absorbers 243 are di sposed between the stoppers 241 in parallel to them
The shock absorbers 243 stop novenent of the cross slide 233 and danp the
vel ocity energy. The position of the mechanical origin of the cross slide
233 is detected by a conmbination of a dog 237 secured to the cross slide
233 and a non-contact sensor 238 fixed on the noving plate 226. A colum
250 is vertically fixed on the cross slide 233. Arail 258 is vertically
di sposed on the colum 250. An L-shaped vertically noving nmenber 251 is
di sposed
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I n the nei ghborhood of the col um 250. [ A

| i near bearing 259 is secured to the vertically noving nenber 251. The

| i near bearing 259 is guided by the rail 258. A tension spring 255 is

i nt erposed between the vertically noving nmenber 251 and the cross slide 233
to pull themtoward each other. One end of a horizontally disposed
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arm menber 252 is secured to the |lower end of the vertically nmoving nenber
251 through an L-shaped connecting nenmber. The arm member
with an air passage 254. A vacuum chuck 253 is provid
of the arm nenber 252. The vacuum chuck 253 hol ds the
suction. The vertically noving nmenber 251 is connectedit
cylinder 256. The vertically noving nmepber 251 is driven t@
by the air cylinder 256. The upper extremity of travel

noving mnenber 251 is detected by an upper extremty cqntact sensor"
IC LEADFRAME PROCESSING SYSTEWN

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to an IC (integrated
circuit) leadframe processing system. More particularly,
the present invention relates to an IC leadframe processing
system for bending and cutting a series of ICs connected
with a leadframe during a production process or a leadframe
of a single IC.

2. Description of the Background Art

ICs are produced through various manufacturing
processes. The steps of processing the leadframe portion of
an IC provided with a leadframe are roughly as follows.
lUpon completion of an IC chip, 1t is bonded to a leadframe,
wired and coated with a plastic material for protection.
Next, unnecessary portions of the leadframe are cut off, and
pin portions are bent inte a desired shape by using a
bender. Thus, an IC is completed.

These leadframe machining steps are carried out by
using devices necessary for machining, e.g. a cutting
machine and a bending machine, which are arranged in a side-
by-side relation on a machining line. The leadframe
machining line is provided for each type of leadframe. The
reason for this is that the leadframe size, number of pins
and pin spacing vary for each type of IC, and 1t is
therefore necessary to use machining devices conformable to

each type of leadframe.



257, and the lower extremty of travel of the vertically_  noving nenber 251

Is detected by a | ower extremty contact sensor 249§n§¢£p§ﬁ§i¢fn§@$€ he
second transfer device 210] As will be underst'%ﬁ“frbﬁ1fhp ‘hred
description of the structure, when the servonotor 22 &s activated, Ithe

bal |

screw 216 is driven to rotate through the timn
timng belt 220 and the timng pulley 219. The rotatjo

oi ng

uf Ife g 2BE7 tihe
of the ball |sgrew

216 causes the noving plate 226 to-n®ve in the Y-axis direction alongd the
rails 213. Wen the rodless cylinder 236 is activatiedthe.cross. _slide 233

Installation of a machining line for-each type of —
leadframe requires a great deal of installation cost.
Moreover, a large amount of maintenance is required, and the
maintenance costs a great deal. To increase the production
capacity (throughput) of the leadframe machining process in
exXcess of the production capacity of one machining line,
another machining line of the same configuration must be
added. A reduction of the production capacity can also be
realized only in units of one machining line. Thus, fine
adjustment of the throughput cannot be made.

The present inventor proposed an IC stocker, an IC
unlcading and positioning apparatus, and an IC feed system,
which can be applied to ICs of various specifications (U.S.
Pat. No. 5,645,393). However, the proposed technique is not
a processing system that performs a series of steps, 1.e.
from the feed of an IC leadframe to the final machining

step. by a single processing system.

SUMMARY OF THE INVENTION
Accordingly, an object of the present invention is to
provide an IC leadframe processing system for use in an IC
manufacturing system, which is ecazpable of machining IC
leadframes of different types by a single processing system.
- Another object of the present invention is to provide
an IC leadframe processing system capable of meeting a need
of increasing or reducing the throughput of the IC leadframe
machining process simply by increasing or reducing the

number of IC leadframe processing systems each unitized as a



s noved in the X-axis direction along the gui deway 231 of _
- 35 - the rail 230 through the driven nenber 235 and the connecting
plate 234. The packaged IC 5 held by the vacuum chuck 253 can be noved to

a desired plane position by the REPi £ Jﬂrt:» Zi;:.l

-3 - iL - o GEg 007

To attain the above-described objects, tThe present

single processing system.

invention provides an IC leadframe processing system
unitized as a single processing system. The IC leadframe
processing system includes a storage device for storing a
stack of leadframes each having a plurality of IC chips
mounted thereon, and a separating device for separating a
leadframe one by one from the stack of leadframes
stored iIn the storage device. The IC leadframe processing
system further includes a leadframe cutting machine for
cutting the leadframe into each individual IC chip to obtain
a packaged IC, and a machining device for machining lead
wires of the packaged IC. Further, a transfer device
transfers the leadframe between the separating device and
the leadframe cutting machine and also transfers the
packaged IC between the leadframe cutting machine and the
- machining device.

The IC leadframe processing system is more effective if
it further includes a centering device disposed between the
separating device and the leadframe cutting machine to
position the leadframe separated by the separating device.
However. the centering device is not necessarily essential
for the IC leadframe processing system according to the
present invention. It is desirable for the transfer device
to comprise two or more transfer devices. However, a single
transfer device will suffice If the transfer efficiency is
not considered.

It is preferable for the separating device to be an IC



above drive. When the packaged 1C 5 is held by the v cuum:chuck..253 _at a

predet ermi ned position, the packaged IC 5 is nnved,*deFd{yEﬁV gnkgg%ive

of the air cylinder 256. After being noved to a pfedeternm ned-pesitji on,

the vertically noving nenber 251 is noved downward|y; by #he air cylifnder

256. Thereafter, the vacuum chuck 253 is opened, an hus ‘fﬁé!@7a sfier of
the packaged I1C 5 is conpleted. [Lead processing ht ble .260
Figs. 22, 23, 24, 25, 26(a) and 26(b) show the |ea processi ng nmachy ne

table 260. Fig. 22 is a front view showi ng the |ead pr ' i ne
tabl e 260.pdsiging3upSma@chanism that pushes up the stack of leadframes

in the storage device from the bottom of the stack to
separate only the topmost leadframe from the stack of
leadframes one by one.

It is preferable for the machining device to include a
cutting machine for cutting corner portions of the lead
wires and cutting dam portions interconnecting the lead
wires and further cutting distal end portions of the lead
wires and to further include a lead bending machine for
bending the lead wires by holding and moving the distal ends
of the lead wires. By doing so, cutting and bending are
favorably separated from each other.

It is preferable for the transfer device to include a
first transfer device for transferring the leadframe between
the centering device and the leadframe cutting machine; a
second transfer device for transferring the packaged IC cut

- by the leadframe cutting machine to the machining device;
and a third transfer device for transferring the packaged IC
between a plurality of machining steps in the machining
device. By doing so, even more effective machining can be
realized.

It is preferable for the cutting machine to include a
lead processing machine table for placing the packaged IC
thereon, which is controlled so as to be movable in a
predetermined plane for cutting the packaged IC mounted
thereon; a lead processing machine indexing table for
indexing the packaged IC placed on the lead processing

machine table to a rotaticnal angle position substantially



pl an view of the arrangenment shown in Fig. 22. Fig. 24 shows the |ead

processing machine table 260 with four |ead procesgifig-machine indexing

tabl es renoved therefrom The | ead processing Pbﬂﬁﬁgytable.ZGO is a
processing table for transferring the packaged I% , which i$ " trapsferred
thereto after being cut by the |l eadframe cutting achi nefjgB0nqgd o) t he
position of the cutting die 330 and the. |ead bendi g nachi ne 200 f pr
mainly cutting the lead wires 3 of tﬁéfbdtkaged I éT"TﬁE‘fead"ﬁﬁLC ssi ng
machi ne table 260 further rotates the packaged | €5 for indexing ijn units

of 90 degrdes tthe alotdredd madi ved gal éhon dilie d curt tdinged lef fblhectiTting
the lead wires of the packaged IC.

It is preferable for the cutting machine to have
cutting die members simultanecusly driven by the same press
machine to cut the corner portions of the lead wires, the
dam portions of the lead wires, and the distal end portions
of the lead wires. With this arrangement, the mechanism of
the system is advantageously simplified.

It is preferable for the lead processing machine
indexing table to include a first lead processing machine
indexing table for indexing the packaged IC to a rotational
angle position substantially in the above-described plane to
cut pinch portions, which are corner portions of the lead
wires; a second lead processing machine indexing table for
indexing the packaged IC to a rotational angle position
substantially in the above-described plane to cut dam
portions interconnecting respective portions of the lead
wires so that the lead wires do not separate f;om each
other; a third lead processing machine indexing table for
indexing the packaged IC to & rotational angle position
substantially in the above-described plane to cut lead
distal end portions at which distal end portions of the lead
wires are connected to each other so that the lead wires do
not -separate from each other:; and a fourth lead processing
machine indexing table for indexing the packaged IC to a
rotational angle position substantially in the above-
described plane to bend distal ends of the lead wires.

It is preferable for the IC leadframe processing system



packaged I C 5. Four |ead processing nmachi ne indexing tables 295, 296, 297
and 298 are disposed on the | ead processing machine table 260. The | ead
processi ng nachi ne i ndexi ng L - 36 -

table 295 is an indexing table for cutting the plnch TR

to further include a feed correction drivi

correcting respective positions in the above-described plane
of the first lead processing machine indexing table, the
third lead processing machine indexing table and the fourth
lead processing machine indexing table. With this
arrangement, the accuracy of positioning for cutting is

favorably increased.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1(a) shows an outline of the operation of an IC
leadframe processing system according to the present
invention, and Fig. 1(b) 1s a front view of a packaged IC.

Fig. 2 is a perspective view showing the external
appearance of an IC leadframe processing machine.

Fig. 3 1s a plan view of the IC leadframe processing
machine. '

Flg. 4 is an oblique projection showing an IC cassette.

Fig. 5 is a diagram showing an IC stocker.

Fig. 6 is a diagram showing a cassette holding
mechanism as raised by actuating a cassette lifting
mechanism of the IC stocker.

Fig. 7 is a side view of the IC stocker shown in Fig. &
as viewed from the right-hand side thereof.

. Fig. 8 is a plan view of the IC stocker shown in
Fig. S.

Fig. 9 is a side view of a cassette holding mechanism

shown in Fig. 5 as viewed from the left-hand side thereof.

Fig. 10 is a front view of an IC pushing-up mechanism.



portions 6 at the four corners of the packaged IC 5 into an L shape. The
| ead processing machine indexing table 296 is an indexing table for

cutting the dam portions 7 of the packaged IC 5, i.e. connecting portions
t hat connect together the internediate portkgns -of -a-plurality of |ead
wires 3 so that the lead wires 3 do not separat@ benTeach .qt her. The

| ead processing nmachi ne i ndexing table,297 isjan™ |ndeX|ng ‘tdble for
cutting the lead distal end portions 8-of thej packag 4 at which the

di stal ends of a plurallty of lead wires 3 aré cohnecte each other so
that the |ead wfrl@ 31ddsnat Pdapaview 9?0&1@§Eﬁﬁmﬁnﬁﬂdevﬂﬂ§4 SAdwimroeessi ng

machi ne 'n9§¥%th%QQB% %%8 I§e§@159gfxbggwt€gﬂen along. the 1Lde B-B in
Fig. 12.

Fig. 12 is a front view of the centering device shown
in Fig. 11.

Fig. 13 is a sectional side view taken along the line
A-A in Fig. 12.

Fig. 14 is a sectional view showing the distal end of
an arm of a first transfer device.

Fig. 15 is a fragmentary sectional view of the
centering device.

Fig. 16 i1s a partly-sectioned front view of a leadframe
cutting machine that cuts a leadframe into individual chips.

Fig. 17 is a plan view of the leadframe cutting machine
shown in Fig. 186,

Fig. 18 is a sectional view showing a part containing
rotary cutting blades.

Fig. 19 is a front view showing a second transfer
device.

Fig. 20 is a plan view of the second transfer device
shown in Fig. 18.

Fig. 21 is a side view of the second transfer device
shown in Fig. 19 as viewed from the left-hand side therecof.

. Fig. 22 is a front view showing a lead processing

machine table.

Fig. 23 is a plan view of the lead processing machine
table shown in Fig. 22.

Fig. 24 is a diagram showing the lead processing



for bending the lead wires 3 of the packaged IC5 into a Z shape by the

| ead bendi ng nmachi ne 400 (described later). The structure and function-ef-
the | ead processing machine table 260 will be described 3§Iow/|n detariiw\
The | ead processing machine table 260 has a base 261. Far |- QTO'a e
di sposed in parallel to each other on the base 261. A nD g | .at. e 2@3
novably provided over the rails 270 through |inear bearing s|271 1
screw 263 is disposed underneath the se 261 to extend
direction in parallel to the |ower surface of the base 26
support menPRflibgotapiesEitibefous tped| pReeessing machine W

tables removed therefrom.

=2
Bearin

Fig. 25 is a side view of a lead processing machine
indexing table.

Fig. 26(a) is a side view of another lead processing
machine indexing table, and Fig. 26(b) is an enlarged
sectional view of a vacuum chuck.

Fig. 27 1is a front view showing a third transfer device
as placed in the IC leadframe processing system.

Fig. 28 is a side view of the third transfer device
shown in Fig. 27 as viewed from the left-hand side thereof.

Fig. 29(a) is a plan view of the third transfer device,
and Fig. 29(b) is a front view of the third transfer device.

Fig. 30 is a sectional view taken along the line A-A in
Fig. 29(b).

Fig. 31 is a front view showing a cutting die.

Fig. 32 1s a sectional view of the cutting die shown in
Fig. 31, showing a cutting die portion for cutting pinch
portions of a packaged IC.

Fig. 33 is a sectional view of the cutting die shown in
Fig. 31, showing a cutting die portion for cutting dam
portions of a packaged IC.

Fig. 34 is a sectional view of the cutting die shown in
Fig. 31, showing a cutting die portion for cutting lead
distal end portions.

Fig. 35 is a sectional front view showing a screw press
machine.

Fig. 36 is a sectional view taken along the line A-A in



surface of the base 261. Both ends of the ball screw 263 are rotatably
supported by respective bearings provided in the bearing support nenbers

262. One end of the ball screw e =
263 is connected to an output shaft of an X-axis feediREEIVOnbtbr"26§Fr‘
through a joint. The ball screw 263 has a i D i
-9 - ggﬂ’tiCLg?s
R
Fig. 35. ;

Fig. 37 is a sectional side view of theléé;éé press
machine shown in Fig. 35 as viewed from the right-hand slde
thereof.

Fig. 38 is an oblique projection showing the whole of
an IC lead bending machine according to the present
invention.

Fig. 39 is a sectional side view of the IC lead bending
machine.

Fig. 40 is an enlarged view of a Y-axis direction
driving mechanism for lead holding members and a driving
mechanism for lead support members.

Fig. 41 is an enlarged front view of the lead support
members.

Fig. 42 is a sectional view of the lead support members
taken along the line A-A in Fig. 41.

Fig. 43 is a diagram showing the way in which IC leads
are bent. _

Fig. 44 is a diagram showing a device for inverting a
processed packaged IC.

Fig. 45 is a front view of the inverting device shown
in Fig. 44.

Fig. 46 is a side view of the inverting device shown in
Fig. 44.

Fig. 47 is a plan view showing another example of a
leadframe roller cutting machine.

Fig. 48 is a front view of the leadframe roller cutting

machine shown in Fig. 47.



ball nut 266 screwed thereon. The ball nut 266 is secured to the noving

plate 272 through a connecting nenber 267. When the X-axis feed servonotor
265 is activated to rotate the ball screw 263, the ball nut 266 NDves—
causing the noving plate 272 to nove along the rails 270. Thus, -t hé&HEFT]
noving plate 272 is noved in a direction (X-axis direction) )
perpendicularly intersecting a direc}ifﬂ1_gY-axis direction)” “i bryhy

cutting die 330 and the | ead bending rfachine 400 lie [n series to

processi ng machi_ne tabl e 260. T
Fig. 49 is a sectional side view of the

roller cutting machine shown in Fig. 48 as viewed from the -~ _j
right-hand side thereof.
Fig. 50 is a diagram showing another example of a

rotary table.

DETAILED DESCRIPTION OF THE EMBODIMENTS
[Machining process]

An embodiment of the present invention will be
described below with reference to the accompanying drawings.
Fig. 1l(a) is an oblique projection showing an outline of a
process Iin which a continuous leadframe having packaged ICs
mounted thereon is cut for each packaged IC, and each
packaged IC is subjected to machining. Fig. 1(a) is used to
give a brief explanation of the function of the leadframe
processing system according to the present invention. More
specifically, the figure schematically shows a locus of
travel of packaged ICs in the process of cutting the
leadframe and machining each packaged IC. Fig. 1i(b) is a
plan view showing the configuration of a packaged IC before
it is machined. As shown in Fig. 1(a), three IC chips 1 are
connected to a leadframe 2 such that the IC chips 1 are
disposed at a regular interval in the central portion of the
leadframe 2. The leadframe 2 is made of a thin metal sheet
and has a plurality of lead wires 3 previously formed by
blanking or other similar process.

The lead wires 3 are electriecally connected to each

packaged IC chip 1 and used to connect the IC chip 1 to a



The X-axis feed servonotor 265, the ball screw 263, the ball, nut 266, etc,.
constitute an X-axis feed servo mechani sm 269. The X-axis fidéd.servo ""?%$:=
mechani sm 269 drives the noving plate 272 to nove in the X-faxis direction ¢ !
by a di stance given by a comand. A cross slide 275 i uhtle&roviss?
the noving plate 272 wth a vertical space provided therebdgtween. In the
vertical space, a Y-axis feed servo mechani sm 280 (see Fig.| 24)
substantially simlar to the X-axis feed:servo nechani sm 269.-is disposed

to drive the cross slide 275 in a
printed-wiring board (not shown) by soldering. Thus, the

lead wires 3 have the function of electrically connecting
the IC chip 1 and the function of mechanically securing it.
The leadframe 2 is made of a hoop material (coil material).
Each IC chip 1 1is disposed in a punched central portion of
the hoop material. Lead wires 3 are formed in the
peripheral portion of the hoop material by blanking. A
stack of leadframes 2Z 1s accommodated in a cassette 435 (see
Fig. 4).

The cassette 45 containing a stack of leadframes 2 is
centered and held by an IC stocker 30 (see Figs. 5 to 9).
When the leadframes 2 are pushed up (in the direction of the
arrow a) from the lowermost end of the cassette 45 by an IC
pushing-up mechanism 100 {(see Fig. 10), the topmost
leadframe 2 in the cassette 45 is introduced into the space
between centering plates 131a and 131b (see Fig. 11) of a
centering device 120 (see Figs. 11 to 15). Thus, the
leadframe 2 is centered and positioned in the centered
state. The leadframe 2 is held by an arm 150 bf a first
transfer device 140 (see Figs. 11 and 12) and transferred to
a leading edge recognition position b which has been set in
advance.

When the leading edge of the leadframe 2 thus
transferred reaches the leading edge recognition position b,
a recognition camera (not shown) picks up an image of the
leadframe 2 to recognize the position of the leading edge
and the pitch of the packaged ICs 5. An analyzer (not

shown) analyzes the image of the leadframe 2. thereby



direction crossing the direction of novenent of the noving;plate 272.. The..
upper ends of support nenbers 274 are secured to the lo ‘“ k¥ ace-of —Th
cross slide 275. Linear bearings 281 are secured to the I wer ﬁ%@ g@7t e
support members 274, respectively. The linear bearings 281 lard 20

cross rails 273, respectively. In the Y-axis feed servo chggLa

when a servonotor 276 is

- 12 - e
accurately recognizing the cut positions ¢ and d of the
leadframe 2. As the cut positions of the leadframe 2 are
accurately measured and recognized, the cut positions c¢ and
d of the leadframe 2 can be determined. It should be noted
that the accurate cut positions ¢ and d are each detected by
detecting a slit 4 as a center position between each pair of
adjacent IC chips 1. Next, the first transfer device 140
transfers the leadframe 2 to a leadframe cutting machine 180
{see Figs. 18 to 18). The leadframe cutting machine 180
cuts the leadframe 2 at the cut position c.

When the leadframe 2 is cut at the cut position c, a
single packaged IC 53 is obtained. The packaged IC 5 cut
from the leadframe 2 1Is sent to the subsequent step for
machining the lead wires 3, which have not yet been
machined. The leadframe 2 remaining after the cutting
process is returned to the leading edge recognition position
b by the first transfer device 140 and cut at the cut
position d by a cutting operation similar to tne above.

Each individual packaged IC 5 cut from the leadframe 2 is
transferred by a second transfer device 210 (see Figs. 18 to
21) to the position of a lead processing machine table 2860
{see Figs. 22 to 28(b)) capable of moving in the directions
of two orthogonal axes, i.e. plane motion in the directions
of X- and Y-axes, and rotational indexing (8).

The packaged IC 5 placed on a rotary table is imaged by
a recognltion camera, which is a CCD camera, to recognize
the size and position of the packaged IC 5 and the pitch of
the lead wires 3. The position of the packaged IC 5 is



- 38 - activated, the cross slide 275 is driven to rotate in the Y-__..

axis direction along the rails 273. The Y-axis feed servo chanrsﬁr28&§§1‘
is substantially the sanme as the X-axis feed servo nechan .
therefore, a detailed description thereof is omtted. As w - e
understood fromthe foregoing description, the four |ead pfo e$§im}L 19
machi ne  indexing tables 295, 296, 297 and 298 nounted on Rhfﬁcrosgwu,.
slide 275 can be noved to any position h the XY- pl ane. -

o e RN
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corrected by driving a lead processing machine 1ndex1ng
table 295 (see Figs. 22 and 23) on the basis of the result
of the recognition of the position and type of the packaged
IC 3. Then. the packaged IC 5 is transferred to the
position of a pinch cutting die member 339 (see Fig. 32) to
cut pinch portions 6, which are the four corners of the
leadframe 2 of the packaged IC 5. To cut the pinch portions
6, the packaged IC 5 is placed on the rotary table of the
first lead processing machine indexing table 2395 on the lead
processing machine table 280 and rotated at intervals of 90
degrees Iin a plane containing a horizontal plane about a
vertical axis, thereby successively cutting the pinch
portions 8 by the pinch cutting die member 338.

Upon completion of the cutting of the pinch portions 6
at the four corners, the packaged IC 5 is returned to the
position of an intermediate pocket I. Thereafter, the
packaged IC 5 is transferred a third transfer device 310
{see Figs. 27 to 30) from the intermediate pocket I to an
intermediate pocket 1I, i.e. the position of the rotary
table of a lead processing machine indexing table 286. The
packaged IC 5 placed in the intermediate pocket II is
transferred to the position of a dam cutting blade 350 (see
Fig. 31) to cut dam portions 7, i1.e. connecting portions
that connect together the intermediate portions of the lead
wires 3 so that the lead wires 3 do not separate from each
other. Upon completion of the cutting of the dam portions 7
in the four directions, the packaged IC 5 1s returned from

the dam cutting blade 350 to the intermediate pocket II and



The Y-axis feed servo nechani sm 280 (see Fig. 24) driven by the servonotor

276 causes the cross slide 275 to nove in a direction in which the etH-tif

die 330 and the |ead bending nachine 400 are located in series to-tHglbEdad

processi ng machi ne table 260. The | ead processing machi ne i ndexi ng tapf
295 is an indexing table for cutting the pinch portions 6 at-the ﬁp#%%
hi

LA

e

ne

corners of the packaged IC5 into an L shape. The | ead processing
i ndexing table 296 is an indexing tabB& for cutting the\denkpePLLens~¥~
t he packaged IC 5, i.e. connecting portions that connecti t oget her the

Of
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i nt er medi atthqrortramst efrad pf ol ey oftdrerdiste pocket ITT6 3%
intermediate pocket III.

The packaged IC 5 is transferred from the intermediate
pocket III to an end cutting blade 353 (see Fig. 31) to cut
lead distal end portions 8. Then, the packaged IC 5 is
transferred from the intermediate pocket III to an
intermediate pocket IV. Next, the packaged IC 5 is
transferred from the intermediate pocket IV to an IC lead
bending machine 400 (see Fig. 38) to effect forming of the
lead wires 3 by biaxially-controlled servomotors of the lead
bending machine 400, i.e. to bend the lead wires 3 into an L
shape. Then, the packaged IC 5§ is returned from the IC lead
bending machine 400 to the intermediate pocket IV, and
transferred from the intermediate pocket IV to an
intermediate pocket V by an inverting device 580 (see
Figs. 44 to 46) while being inverted. The inverted packaged
IC 5 is temporarily laid on a temporary laying table 561
located at the position of the intermediate pocket V. The
temporarily laid packaged IC 5 Is stacked on a tray (not
shown) for storage by a transfer device (not shown).
{Leadframe processing machine 20]

Fig. 2 shows the external appearance of a leadframe
processing machine 20. The leadframe processing machine 20
is covered with a sheet metal cover in the shape of a
rectangular parallelepiped. The leadframe processing
machine 20 roughly comprises a machine box 21 and an
unloading box 22.

A CRT 23 is disposed in the upper part of the machine



wires 3 so that the lead wires 3 do not separate fromeach other. [X-axis
direction feed correction driving nechanism 291 for the | rocessi ng
machi ne i ndexi ng table 295] As shown in Figs. 22, bda@r ) 5k
menbers 277 are secured to the |lower surface of the cros Fle - 278s 1 Bl
ends of a ball screw 285 are rotatably supported by respegctive bearings
provi ded in the bearing support members 277. One end of the|ba 0 8&Cegn2s
i s connected to an - 13 -

box 21 to display data and so forth for the confeoller of

the leadframe processing machine 26. A control panel 24 for
the controller is disposed at the side of the CRT 23. The
control panel 24 has a keyboard and sc forth for inputting
data concerning the size of leadframes 2, the size of
packaged ICs 3, etc.

A loading door 235 is disposed in the middle part of the
front side of the machine box 21 to load a stack of packaged
ICs 5 accommodated in a magazine intoc the machine box 21.
The loading door 25 can be opened and closed because it is
connected to the machine box 21 by hinges. A cassette 45
accommodating leadframes 2 (see Fig. 4) is loaded into the
@achine box 21 through the loading door 25. A die change
door 26 is disposed in the middle part of the machine box
21. The die change door 28 is used to change dies from one
to another. A cuttings discharge door 27 is disposed in the
lowermost part of the machine box 21 to discharge cuttings
removed from the leadframe 2. An unloading door 28 is
disposed in the middle part of the unloading box 22 to
unload the completed packaged ICs 5 In a magazine.

Fig. 3 is a plan view of the leadframe processing
machine 20. Centering plates 18la and 131b position and
center a leadframe 2 pushed up from an IC stocker 30 (see
Fig. 5) disposed underneath the centering plates 13la and
131b, thereby preparing for the transfer of the leadframe 2
to the subsequent step. The IC stocker 30 is disposed
underneath the centering device 120 to center a stack of

leadframes 2 accommodated in the cassette 45 and to feed out



out put shaft of a servonotor 287 through a joint 286. The €?II screw 285

has a ball nut screwed thereon. The ball nut is secured
i ndexi ng table plate 289 through a connecting nmember 288. (T
289 is secured on two rails 290 di sposed on the cross slide (275
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the leadframes 2 one by one from the top of the cassetfém45.

A leadframe 2 centered by the centering device 120 1is
pushed ocut and transferred by the first transfer device 140
for the subsequent cutting process. The transferred
leadframe 2 is cut into each individual packaged IC 5 by the
leadframe cutting machine 180 as stated above. Each
individual packaged IC 5 thus cut is transferred to the lead
processing machine table 260 (see Figs. 22 to 28(b)) by the
second transfer device 210 {(see Fig. 19).

The lead processing machine table 260 is capable of
moving in the XY-plane and indexing rotation about a
vertical axis (Z-axis). The packaged IC 5 placed on the
lead processing machine table 280 is subjected to cutting by
a cutting die 330 (see Figs. 31 to 34). The cutting die 330
comprises an upper die and a lower dle. As stated above,
the cutting die 330 performs three cutting operations, i.e.
cutting of the pinch portions 8 at the four corners of the
packaged IC 5; cutting of the dam portions 7 of the
leadframe 2; and cutting of the lead distal end portions 8.
These cutting operations are simultaneously carried out by
using the same press machine. The upper die is driven by a
screw press machine 380 (see Fig. 35}.

When a1l the three cutting steps are completed with the
completion of the cutting of the lead distal end portioms 8,
the packaged IC 5 is transferred to the lead bending machine
400. The lead bending machine 400 is a forming machine for

bending the lead wires 3 intoc an L shape. The transfer of

the packaged IC 5 between the cutting die 330 (see Fig. 31)



pl ate 289.

Thus, the servonotor 287 and so forth constntq;e avawaKU$
el Y

direction feed correction driving nmechani sm 291. The X—dXLS.Ulrécf

correction driving mechanism 291 nakes correction of tie feed |% t he
9

X-axis direction of the | ead processing machi ne indexijng tal -

t hereby precisely correcting the positign for machiningjthe |ead wres
[ Lead processing nmachine indexing t abl
machi ne indeX|t%§}able 295 is a table that secures the

it is a naémidni lems) &emg nigh@egindget HOO0pheragbéet C38) t bS a3 oY H8¢ onal

angl e

897

out at a constant pitch by the third transfer device 310

(see Figs. 28 to 30). The lead wires 3 of the packaged IC &

are bent into an L shape, for example, by the lead bendi
machine 400. Then, the packaged IC 5 is inverted by the
inverting device 580 and stored into a storage casing.
structures and functions of the above-described devices
machines will be described below in detail.

[IC stocker 30]

In the example as shown in Fig. 1, each leadframe 2

sent from the previous step in a state where it has three IC

chips 1 connected thereto in series. As shown in Fig. 4,

large number of leadframes 2, each having IC chips 1
disposed thereon, are stacked in a cassette 45. The
cassette 45 has a box-like shape as a whole and is loade
into the IC stocker 30 (described later) by a manual
operation. The cassette 45 1s provided with an opening
portion 48 which is open at the front, bottom and top
thereof. -

Because the cassette 45 1s provided with the openin

portion 46, the leadframes 2 can be separated and taken

one by one from the top of the cassette 45 by pushing up the

stack of leadframes 2 by an amount corresponding to the

thickness of one leadframe 2 from the bottom of the cassette

45 by a pushing-up member 111 (see Flg. 10) as described
later. Cassettes 45 having different sizes are prepared
because leadframes 2 vary in the shape and dimensions

according to the type thereof. The cassette 45 1s held

295] The |ead processing
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position and correcting the position of the packaged IC5 in the Y-axis

direction to cut the pinch portions 6 of the lead wres 3 at hEﬁL QL”
D

corners of the packaged 1C 5. To cut the pinch portions 6 int
positioning nust be effected in both the X- and Y-axis directio
Correction control for the feed in the Y-axis direction is efif

ctneg byl 197

the Y-axis feed servo nechani sm 280 (sgg Fig. 24). Mre speC|f|caIIy t he

servonpbtor 276 is activated to drive t

cross slide 275 to rnoveTmthe

Y-axis direction along the  rails 273. Correction control for ithe feed in

L

the X-axisSEHEES df | HﬂQQQﬁﬁﬁTHﬁFqIﬂ??*téﬁpsiﬁlF@Etgsnsfgﬁﬁ

a cassette holding mechanism 85 (see Figs. 5 toc 9).

oUTTUY

The structure of the IC stocker 30 will be described

below in detail. The IC stocker 30 comprises a cassette

lifting mechanism 48 for vertically moving the cassette 453,

and a cassette holding mechanism 85 for holding the cassette

45. Figs. 5. 6 and 7 show the IC stocker 30. Fig. 5

partly-cutaway side view of the IC stocker 30. Fig.

is &a

6 shows

the cassette holding mechanism 85 raised by actuating the

cassette lifting mechanism 48. Fig. 7 is a side view of the

IC stocker 30 shown in Fig. 5 as viewed from the right-hand

side thereof. The IC stocker 30 has a frame 44. A lower

support plate 47 is disposed on the frame 44. The cassette

lifting mechanism 48 is provided between the lower support

plate 47 and an upper support plate 49 to move the upper

support plate 49 vertically. The upper support plate 49 is

supported by two first support rods 50 and two second

support rods 51.

The upper ends of the two first support rods 50 are

pivotably supported at a distance from each other by

respective pilvot shafts 52 on the lower surface of the upper

support plate 45. The lower ends of the two first support

rods 50 are disposed to sandwich a moving block 53

therebetween and pivotably supported at a distance from each

other by respective pivot shafts 54. The upper ends of the

two second support rods 51 are pivotably supported by

respective pivot shafts 55 on the lower surface of the upper

support plate 48. The lower ends of the two second support



- 40 - correction driving nechanism 291 (see Fig. 22). The structures and
functions of the other portions of the |ead processing'ﬁagpﬁngwﬁngq 5;
table 295 are the sane as those of the |ead processing ﬁﬁbhfnéjﬂﬁg_iﬂﬁj
tabl e 298 (descri bed [ )
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rods 51 are disposed to sandwich a moving block 586
therebetween and pivotably supported by respective pivot
shafts 57. The moving block 53 and the moving block 56 are
screwed on a driving screw 58. The driving screw 58 has
both right- and left-hand threads formed thereon. The
right-hand thread is screwed in the moving block 33, and the
left-hand thread is screwed in the moving block 56.

Both ends of the driving screw 58 are rotatably
supported by respective bearings 59 fixed on the lower
support plate 47. A knob B0 is secured to one end of the
driving screw 58. As will be understood from the foregoing
description, turning the knob 80 drives the driving screw 358
to rotate, causing the moving block 33 and the moving block
58 to move over the lower support plate 47 toward or away
from each other. When the moving block 53 and the moving
block 56 move toward each other, the upper support plate 48
moves upward, causing the cassette holding mechanism 85 on
the upper support plate 48 to move upward, as shown in
Fig. 6.

A straight-line shaped guide rail 81 is vertically
secured to the frame 44 to guide vertical movement of the
upper support plate 49. A linear bearing 62 is secured to a
side of the upper support plate 49. A first vertical plate
66 and a second vertical plate 67 are disposed to face each
other on the upper support plate 49 (see Fig. 7). The space
between the first and second vertical plates 66 and 67 is
defined as a cassette space 75 for holding a cassette 45

(see Fig. 4). A first connecting plate 88 is secured to the



| ater);
omtted.

therefore, a detailed description and illustration thereof are

[ Lead processing nmachi ne i ndexi ng table 296] ,Bbghg—h2§‘ §E§?T

a side view of the | ead processing nachine indexing tab

is an enlarged view of a vacuum chuck of the |ead process|ng machi ne
i ndexi ng tabl e 296. The | ead processing nachi ne indexi ng tiabl & 296i4i B34
table that secures the packaged IC 5, gpd it is a machining table for

i ndexi ng t he packaged IC 5 to a rotat+ﬁnal angl e position to cut Tour dam
portions 7f9f t he Q%

connecting portionsl_that_connect

ate EB

Similarly, a second connecting plate 69 is secured to

rst ver

the second vertical plate 687. A linear bearing 70 is
secured to the first connecting plate 68, and a linear
bearing 71 is secured to the second connecting plate 68.
The linear bearings 70 and 71 slide on a front edge 72 of
the upper support plate 48. Nuts are secured to the lower
ends of the first and second connecting plates 68 and 89,
respectively. A feed screw 73 is screwed in the two nuts.
The feed screw 73 has threads formed thereon in an inverse
relation to each other. Both ends of the feed screw 73 are
rotatably supported by the upper support plate 48 through
respective bearings. A turning knob 74 1s secured to one
end of the feed screw 73. Accordingly, turning the knob 74
causes the feed screw 73 to rotate, and this causes the first
connecting plate 68 and the second connecting plate 88 to
move simultaneously through equal distances in opposite
directions to each other. Thus, the first congecting plate
68 and the second connecting plate 69 move toward or away
from each other.

As a result, the first vertical plate 66 and the second
vertical plate 87 simultaneously move toward or away from
each other while maintaining parallelism. A cassette space
75 is formed between the first vertical plate 66 and the
second vertical plate 67. In this embodiment, the IC
stocker 30 is provided with one cassette space 75. In the
cassette space 75, a cassette 45 is held by two cassette

securing members disposed to face opposite tc each other.



together the internediate portions of a plurality of lead wres 3 so that
the lead wires 3 do not separate fromeach other. To cut the~da i
g 'SEJ‘E?T\

{

7, the position of the |ead processing machine indexing tah1 p?gamb
determined according to the positions in the X- and Y-axils' derectrons 0
the dam portions 7. Positioning of the other |ead processjn Q

E_gﬁg pos'

i ndexi ng tables 295, 297 and 298 is effected on the basis}o
of the dam portions 7. The deter4d mati on of the posi
X-axi s

The cassette 45 is held in a center position in
longitudinal and lateral directions of the cassette space
75, i.e. the directions of depth and width of the cassette
space 75. Cassettes 43 vary in the width and length
according to the shape of the leadframes 2 accommodated
therein as described above. Therefore, the width and length
of the cassette space 75 can be adjusted so that the
cassette space 75 is compatible with any cassettes 43 of
various dimensions. Positioning of the cassette space 75 in
the direction of the width thereof is effected by the above-
described interlocking mechanism using the feed screw 73.
Positioning of the cassette space 75 in the direction of the
depth thereof is effected by using the cassette holding
mechanism 65, which will be described below.

[Cassette holding mechanism 85]

Fig. 5 is a partly-cutaway view showing the second
vertical plate 87 as viewed from the direction A in Fig. 8.
Fig. 8 is a plan view of the arrangement shown_in Fig. 5.
Fig. 9 is a side view of the arrangement shown in Fig. 5 as
viewed from the left-hand side thereof. A pair of upper and
lower screw rods 8la and 81b are disposed in the second
vertical plate 87. The screw rods 8la énd 81b each have
right- and left-hand threads formed thereon. A turning knob
82 is secured to one end of the screw rod 8la. Timing
pulleys 83a and 83b are secured to the other ends of the
screw rods 8la and 81b, respectively. A timing belt 84 1is
stretched between the two timing pulleys 83a and 83b. Four
nuts 85a, 85b, 85c and 85d are screwed on the right- and



direction is made by driving the X-axis feed servomotor 265 to_position__ .
the noving plate 272. The determ nation of the position in ;@ﬁ;%ﬁﬁxkspT GHEET |

direction is nade by the Y-axis feed _ bR
41 - servo nmechani sm 280. Accordingly, the | ead processing e
o0 bev 1297
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left-hand threads of the screw rods 8la and 81b. An L-
shaped first holding member 86 is secured to the two nuts
85a and 85b.

A second holding member 87 is secured to the other two
nuts 85c and 85d. The second holding member 87 rotates
about a shaft 88 (sce Fig. 8). The second holding member 87
is constantly pressed toward the cassette space 75 by a
spring. A pressing plate 89 is provided over the second
holding member 87. The pressing plate 89 1s rotatable about
a shaft 80. The pressing plate 89 is provided with a spring
0 as to press the second holding member 87 toward the first
vertical plate 66. Consequently, when the pressing plate 89
is pressed against the spring pressure, the pressing plate
89 pivots about the shaft 90. When the pressing plate 89
presses the second holding member 87, the second holding
member 87 pivots about the shaft 88. Therefore, the
cassette 45 can be inserted into the cassette space 75 but
cannot be taken out of it. This function is used when the
cassette 45 is inserted into the cassette spacé 75 from the
front side.

Fig. 9 is a side view of the arrangement shown in Fig. 5
as viewed from the left-hand side thereof. A third vertical
plate 91 is mounted on the upper support plate 49 to lie at
a rear position between the first vertical plate 68 and the
second vertical plate 87. The third vertical plate 91 has
four horizontal guide rods 92a, 92b, 92c and 92d disposed
therein in parallel to each other. Moving members 93a, 93b,

83c and 93d are movably fitted on the guide rods 92a, 92b,



machi ne i ndexing table 296 for cutting the damportions 7 has no position
correcting function for either of the X- and Y-axis directions. Fig.
26(a) is a side view of the |ead processing nmachine inde g tabhe.29§3t
Rotation of a servomotor 300a causes a rotary table 305a|t'¢ riatate:. f gplitL
I ndexi ng through a speed reduction nechani sm 304a. A tabl« | ate 384a is
I mmovably fixed on a cross slide 275a. An air passage 306 Br&dﬁde@ﬁ?n
the center of the rotary table 305a to2forma vacuun1chuc< 07 that hol dg
t he packaged I1C 5 by a vacuum produced by sucking air frpmthe alir passag§
306. Verti cdc and 92d through bearings, respectively. Onk.end.of each

of the moving members 93a and 93d is secured to the second
vertical plate 87 by using screws. Accordingly, the second
vertical plate 67 and the moving members 93a and 93d move
together as one unit.

Similarly, one end of each of the moving members S3b
and 93c 1is secured to the first vertical plate 66 by using
screws. Therefore, the first vertical plate 68 and the
moving members 93b and 93¢ move together as one unit.
Meanwhile, the third vertical plate 891 has shafts 55a and
553b. Two interlocking links 56a and 56b are rotatably
attached to the shafts 53a and 53b, respectively. The
interlocking 1links 56a and 56b each have U-shaped grooves
formed in both ends thereof. Pins 54a, 54b, 54c and 54d are
inserted into the U-shaped grooves, respectively.
Consequently, the first vertical plate 66 and the second
vertical plate 87 move toward or away from each other while
maintaining parallelism through the interlocking links 56a
and 56bD.

[IC pushing-up mechanism 100]

Fig. 10 shows the IC pushing-up mechanism 100. The
leadframes 2 stacked in the cassette 45 are taken ocut one by
one from the top of the stack of leadframes 2 and
transferred to the subsequent step by the first transfer
device 140. At this time, it 1s necessary to push up the
stack of leadframes 2 from the bottom of the cassette 45 to
thereby take out the topmost leadframe 2. The IC pushing-up

mechanism 100 is a mechanism for pushing up the stack of



novenent of the rotary table 305a is perforned by a rotary —table..——ov-

vertically driving nmechanism 308a that is the sane as the

REPRITERNT SHE

-3

described later. [Lead processing nmachine indexing table 297 ~The

| ead processing machi ne indexing table 297 is a table that

Pequt as:  hen-
packaged IC 5, and it is a machining table for indexing t1e_pac%§z€6%gg 5

to a rotational angle position and correcting the position

Lo the . Y-axi-

direction to cut the lead distal end-p8ftions 8 of the packaged IC 5 at

which the distal ends of a plurality of lead wires 3 are ¢

nmected-t o Each

ot her so thh¢atiBeabhead2w r&sv8rdocadtbasepataée fgoMeagtoviidet .infa cut the

di stal ends of the

corner of the frame of the IC stocker 30. Both ends of the

ball screw 101 are rotatably supported through respective

bearings 102 on the frame of the IC stocker 30.

A timing

pulley 103 is secured to the lower end of the ball screw

101. The timing pulley 103 is engaged with a timing belt

104. The timing belt 104 is driven to rotate by

servomotor 103 (see Fig. 7). The ball screw 101

a

has a ball

nut 107 screwed thereon. An arm 108 is integrally secured

to the ball nut 107.

A pushing-up member 111 is integrally provided at the

distal end of the arm 108. The pushing-up member 111 pushes

up the lowermost leadframe 2 in the cassette 45 held in the

cassette space 75. As shown in Fig. 8, a linear

bearing 109

is secured to the arm 108. The linear bearing 109 is guided

ajong a vertical guide rail 110 secured to the frame.

Accordingly, when the servomotor 105 is driven to rotate,

the ball nut 107 moves vertically along the ba;l

screw 101,

causing the pushing-up member 111 to move vertically along

the vertical guide rail 110.
fCentering device 120]

The centering device 120 and the first transfer device

140 are disposed above the cassette space 75. The centering

device 120 positions and centers the topmost leadframe 2 in

the cassette 45 pushed up by the IC pushing-up mechanism

100 to prepare for the transfer of the leadframe

2 to the

subseqguent step. The first transfer device 140 transfers

the centered leadframe 2 to the leadframe cutting device




| ead wires 3 of the packaged IC 5, the | ead processing naCh.Ee”;AFk%.
table 297 is positioned by noving it in the Y-axis di recti oh¥ET WAVIHY
cutting die 330 is located in series to the | ead processing nﬁbhine

i ndexi ng table 297. - 42 %
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180. Fig. 11 is a plan view of the centering device 120.
Fig. 12 is a front view cf the arrangement shown in Fig. 11.
Fig. 13 is a side view of the arrangement shown in Fig. 11
as viewed from the right-hand side thereof. Fig. 14 is a
sectional view taken along the line A-A in Fig. 12. A frame
121 has a rectangular shape. Two parallel screw rods 122a
and 122b are rotatably supported on the upper side of the
frame 121 (see Fig. 11).

The screw rods 122a and 122b each have right- and left-
hand threads cut thereon. A turning knob 123 is secured to
one end of the screw rod 122b. A timing pulley 124 is
secured to the other end of the screw rod 122b. The timing
pulley 124 is engaged with a timing belt 125 (see Fig. 12).
The timing belt 125 is stretched between the timing pulley
124 and a timing pulley 126. A timing pulley 127 is secured
in a coaxial relation to the timing pulley 126. The timing
pulley 127 is engaged with a timing belt 128. The timing
belt 128 is stretched between the timing pulley 127 and a
timing pulley 129 (see Fig. 13). The timing pulley 129 is
connected to a timing pulley {(not shown) secured to one end
of the screw rod 122a through a timing belt. Accordingly,
the screw rod 122a and the screw rod 122b are rotated in the
same direction in an interlocked relation to each other.

The screw rods 122a and 122b have nuts 130a, 130b, 130c
and 130d screwed on their right- and left-hand threads,
respectively. A centering plate 131a having a rectangular
cross-sectional configuration is connected to the nuts 130a

and 130c. Similarly, a centering plate 131b having a



The | ead processing machi ne indexing table 297 needs onIy positioning in

the Y-axis direction and does not require positioning in .t > ;f |
di rection. Correction of the position of the |ead ﬁ@@ sgi% iﬁa@ %
i ndexing table 297 in the Y-axis direction is made by a Y-gxi's” directio

feed correction driving mechani sm 293 (see Fig. 24). The |Y-laxi 8 diECeat}o
feed correction driving nmechanism 293 is used to finely orrecr t he
position of the |ead processing machi #€ imdexing tabl e 297 in-the -Y-ax
direction during the cutting process. Accordingly, the styuctures and

functions ekcltheghead processendibnahi eent helepd tigrt ald e fifee Y- axi s
direction feed correction driving nmechanism 293 are substantial]y the sane
as those ofthteh@ult@adSiQibo@@§silﬁgdnaciﬁhﬁemm‘iﬂge tfles doB e fdd
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the leadframe 2 to effect positioning of the leadframe 2.
Consequently, turning the knob 123 causes the screw rod 122b
to rotate, and the rotation of the screw rod 122b drives the
timing pulley 127 to rotate through the timing pulley 124,
the timing belt 125 and the timing pulley 126.

The rotation of the timing pulley 127 drives the screw
rod 122a to rotate simultaneously with the screw rod 122b
through the timing belt 128, the timing pulley 129, the
timing belt (not shown) and the timing pulley (not shown) .
The rotation of the two screw rods 122a and 122b drives the
nuts 130a, 130b, 130c and 130d to move, thus causing the two
centering plates 13la and 131b to move toward or away from
each other across the center line. Therefore, the leadframe
2 is positioned in the center of the centering device 120 at
all times.

[First transfer device 140]

Figs. 11, 12 and 14 show the first transfer device 140.
The first transfer device 140 transfers the leadframe 2 from
the centering device 120 to the leadframe cutting machine
180. The first transfer device 140 is disposed alongside
the centering device 120 and the leadframe cutting machine
160. One end of a feed screw 143 is connected through a
joint 142 to an output shaft of a servomotor 141. Both ends
of the feed screw 143 are supported by a frame 144 through
respective bearings 145. The feed screw 143 has a nut 148



are omtted. [Y-axis direction feed correction driving nmechanism 380 of the
| ead processi ng machi ne i ndexing table 298] Fig. 25 {Rs$-a si de V|th0f
the | ead processi ng machi ne i ndexing table 298. The | ead areceSS|ng ‘machiing
i ndexing table 298 is a table that secures the packaged I %g mg?
machi ning table for indexing the packaged IC5 to a rotatfo ak gTe"
position and correcting the position in the Y-axis directi

distal ends of the lead wires 3 of thé ‘packaged 1C 5. The¢ bending step is
the final step of the machining process. Two |inear rail s'385—are dirsposed

on the crossrdvwdle Zdredh i abl ecqiirpd et B84 nénbEoviaded sogecurké to the

nut 146 (see Fig. 12). A linear bearing 148 is connected to

the upper end of the connecting member 147. The linear
bearing 148 moves along a rail 149 as a guide. The rail 148
is disposed above the feed screw 143. Both ends of the rail
148 arelsecured to the frame 144. Further, one end of an
arm 150 is secured to the linear bearing 148.

As shown in Fig. 14, the other end of the arm 150 is
provided with a chuck 151. The chuck 151 has an air
cylinder 152. A movable holding member 154 is secured to
the distal end of a piston rod 153 of the air cylinder 152.
A fixed holding member 153 is provided on the arm 150 at a
position facing the movable holding member 154. The movable
holding member 154 and the fixed holding member 155
cocperate with each other to hold the leadframe 2. A dog
138 is secured to the lower end of the connecting member 147
secured to the nut 148. A mechanical origin detecting
sensor 157 is disposed on the frame 144 at a pqsition
corresponding to the position of travel of the dog 156. The
mechanical origin detecting sensor 157 is used to detect the
mechanical absolute origin of the arm 150. An amount of
movement of the position of the arm 150 is determined from
the position detected by the mechanical origin detecting
sensor 157.

As will be clear from the above description of the
structure, when the servomotor 141 is activated, the feed
screw 143 is driven to rotate, and the nut 146 screwed on

the feed screw 143 moves along the feed screw 143. The



- 43 - linear rails 385 through linear guides 386 so as to be novable in

the Y-axis direction. The | ead processing nachi ne i ndexing table 298

is nmounted on the table plate 384. The table plate 384 is sSeettred-to.a

bal | nut 382 through a connecting nember 383. REPLACE™EYT SHEET
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linear bearing 148 moves along the rail 149. Consegquently,

the arm 150, which is Integrally provided with the linear
bearlng 148, also moves along the rail 149. By the movement
of the arm 150, the IC leadframe 2 held by the chuck 151 is
transferred to the leadframe cutting machine 160.
[Leadframe cutting machine 180]

Figs. 16, 17 and 18 show the leadframe cutting machine
180 that cuts the leadframe 2 into each individual packaged
IC 5. Fig. 16 is a front view, and Fig. 17 is a plan view.
Fig. 18 is a sectional view showing a part containing rotary
cutting blades. The leadframe cutting machine 160 comprises
a rotary cutter 181 and a driver 162. The rotary cutter 161
cuts the packaged ICs 5, which are formed at a predetermined
pitch on the leadframe 2 (see Fig. 1), intoc each individual
packaged IC 5 to provide a single packaged IC 5. The driver
182 drives the rotary cutter 181 for cutting the leadframe
2.

The rotary cutter 161 has a plate-shaped base 183.
Two support members 164 are stood on both ends,
respectively, of the base 163. Both ends of a guide member
1835 are secured to the upper ends of the two support members
184. The gulde member 185 gulides a rotary cutting blade 179
and a rotary cutting blade 181. A gulde rail 166 is fixed
on the base 163. A linear bearing 168 is movably mounted on
a guideway 187 of the guide rail 1686.

The lower surface of a lower plate 168 is secured to
the upper surface of the linear bearing 168. The lower end

of a vertical plate 170 is fixed on one end of the upper



The ball nut 382 is screwed on a ball screw 381. The ball screw 381 is
rotatably supported by the cross slide 275 and connected.ﬁd“afY-axisy7-~-j
correction servonotor 392. When the Y-axis correction séFVantorﬁSQZSEEET
activated, the table plate 384 is driven to rotate in the Y-axi§™
direction. The Y-axis correction servonotor 392, the ball |screw38lsa+ he
bal | nut 382, the connecting menber 383, etc. constitutejal Y-axis '
direction feed correction driving nech&®i sm 380. The Y- axi rrect e
correction driving mechanism 380 is used to finely correct the position of
the | ead prpessddhr ML vd NGEE 1R 166301 €0488chA bhear- @xb&r ap TLEET O
during the bendi ng process. -
171 is secured to the upper end of the vertical plate 170.

The lower plate 169, the vertical plate 170 and the upper
plate 171 form a movable frame 194 in the shape of a
rectangle, one side of which is open. A dog 172 is secured
to the lower surface of the lower plate 168. A non-contact
sensor 173 is disposed on the base 163. Movement of the
movable frame 194 is detected by a combination of the dog
172 and the non-contact sensor 173 to determine the
mechanical origin of the movable frame 194. One end of each
of two parallel shaft support members 175 is secured to the
distal end of the upper plate 171. Both ends of a rotary
cutting blade shaft 178 are fixedly supported by the two
shaft support members 175. The rotary cutting blade 179 is
rotatably supported by the rotary cutting blade shaft 176
through a bearing 178. An annular elastic member 180 is
wound around and secured to the outer periphery of the
rotary cutting blade 178. _

A thrust bearing 177 is disposed between the rotary
cutting blade 179 and one shaft support member 175 to enable
the rotary cutting blade 179 to rotate smoothly. A shaft
support member 174 is fixed on the lower plate 169. The
rotary cutting blade 181 is rotatably supported in the upper
part of the shaft support member 174. The structure for
supporting the rotary cutting blade 181 is similar to that
for the rotary cutting blade 179; therefore, a description
thereof is omitted. The support shaft of the rotary cutting
blade 181 and the support shaft of the rotary cutting blade



[ Lead processing machi ne indexing table 298] The | ead processing

machi ne indexing table 298 is nounted on the table plate 3$§7‘ﬁhg~¢ P -ggggf
F SHEET

ends of four support posts 388 are secured to the table p|a'§g§gau?m;-
support posts 388 vertically novably support a rectangul ar pl ate nmenber 309;
through bearings. The plate menber 309 is the main body of §he keaddEf 1047 I
processi ng machine indexing table 298. Atimng pulley 301;i$ secured'ro.J
an output shaft of a servonotor 300.- £&i-mng pulley 303 i %eturedw%emfb
shaft rotatably provided on the plate nmenber 309 at a posif§ion away from

J'

the timng publ a¥e3@kraliel to each other. The outer perlpheral
surface of the elastic member 180 provided on the rotary
cutting blade 179 is in contact with the outer peripheral
surface of the rotary cutting blade 181, and the outer
peripheral surface of the elastic member provided on the
rotary cutting blade 181 1s in contact with the outer
peripheral surface of the rotary cutting blade 179. A
support roller 182 is in contact with the outer periphery of
the rotary cutting blade 181. The support roller 182 is
rotatably supported by the shaft support member 174 through
a bearing 183.

The outer periphery of the support roller 182 is
contacted and thus supported by the upper surface of the
guide member 165. Thus, the support roller 182 allows the
rotary cutting blade 181 to be supported by the guide member
185, thereby preventing deformation of the rotary cutting
blade 181. Two vertical members 185 are disposed on the
base 163. A table support member 186 is securad to the
upper ends of the vertical members 185. A cutting table 187
for placing and fixing thereon the leadframe 2 transferred
thereto is secured to the table support member 186. A mount
surface 188 for placing the leadframe 2 is formed on the
upper surface of the cutting table 187. A suction passage
189 is formed to extend through the center of the cutting
table 187 and through the table support member 186. Air is
sucked from a suction opening 180 through the suction
passage 189 to produce a vacuum in the suction passage 188,

thereby fixing the leadframe 2 on the mount surface 188.



- 44 - Atimng belt 302 is stretched between the tim.ng. pulley

and the timng pulley 303 to transmt the rotation of thelsél

to the timng pulley 303 after the speed thereof has beenr
shaft having the timng pulley 303 secured thereto has anotih
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A connecting plate 185 is secured to the back surface

of the vertical plate 170 of the movable frame 194 {see

Fig. 17). The connecting plate 195 is provided with a U-

shaped groove 186. A cam follower 197 is inserted into the

U-shaped groove 186. The cam follower 187 is secured to the

distal end of a connecting plate 198. The lower end of a

plate member 203 is secured to the connecting plate 198. A

driven member 204 is integrally secured to the plate member

203. The driven member 204 is driven by a rodless cylinder

205. Both ends of the rodless cylinder 203 are secured to a

base 201. A rail 200 is secured to the base 201.

A linear bearing 198 is secured to the lower surface of

the connecting plate 198. The linear bearing 199 moves on a

guideway 202 formed by the upper surface of the rail 200.

It should be noted that both extremities of travel of the

movable frame 194 are detected by travel extremity sensors

208 and 207, respectively. When the leadframe 2 is placed

on the upper surface of the cutting table 187, the leadframe

2 is secured to the mount surface 188 by a negative pressure

of air in the suction passage 189. When the rodless

cylinder 205 1s activated, the driven member 204 is driven

tc move on the guideway 202. As the driven member 204

moves, the movable frame 194 connected to the driven member

204 is moved. As the movable frame 194 moves on the upper

surface of the guide rail 166, the leadframe 2 is put

between the rotary cutting blade 179 and the rotary cutting

blade 181 and cut by shearing.

[Second transfer device 2101}



pul l ey secured thereto below and in a coaxial relation to the timng
pull ey 303. The rotation of this timng pulley is transmtted to the
rotary table 305. Thus, the timng pulley 301, the timng ibelt 302~ e
timng pulley 303, etc. constitute a speed reduction mechani .f&jﬂﬁlroHtETﬁ
I ndexing the rotary table 305 to a predeterm ned angl e po$iﬂion. T |
Det ection of the indexed angle position of the rotary tabl 305 @sﬁ@@@g&;e '
by detecting a disk connected to the_ shaft of the timng uLLey 303 with

an angl e detecting sensor 391, which i-s-a photosensor. The rotary tabte—

305 is

Fig. 19 1s a front view showing the second transfer
device 210. Fig. 20 is a plan view of the arrangement shown
in Fig. 19. Fig. 21 is a side view of the arrangement shown
in Fig. 19 as viewed from the left-hand side thereof. The
second transfer device 210 transfers the packaged IC 5 cut
from the leadframe 2 as an individual IC chip from the
leadframe cutting machine 160 to the position of a rotary
table of a lead processing machine indexing table 295.
Support plates 212 are vertically provided on both ends.,
respectively, of a base 211. A rail 213 is secured to the
upper end of each support plate 212. A linear bearing 215
is movably disposed on a guideway 214 formed by the upper
surface of each rail 213. The linear bearings 215 are
secured to the lower surface of a moving plate 226. A ball
screw 216 1s disposed in parallel to the rails 213. Both
ends of the ball screw 216 are rotatably supported by
respective bearings 218.

The bearings 218 are secured to respective bearing
retaining members 217. The bearing retaining members 217
are provided on the base 211. Thus, the ball screw 216 is
rotatably supported over the base 211. A timing pulley 219
is secured to one end of the ball screw 218. A servomotor
222 is fixed on the base 211. A timing pulley 221 is
secured to an output shaft of the servomotor 222. A timing
belt 220 is stretched between the timing pulley 219 and the
timing pulley 221. A ball nut casing 225 is secured to the
lower surface of the moving plate 228. The ball screw 2186

is screwed into a ball nut secured in the ball nut casing



rotated through a predeterm ned angle by the speed reduction

mechani sm 304

to effect desired indexing. The rotary table 305 secures _qupqgka oG-
by holding it with a vacuum chuck incorporated therein. A it heidgt! SHEET

transferred (in the Y-axis direction) to the IC |ead bend
the packaged 1IC5 held on the rotary table 305 nust be |l o
position for working by the IC | ead bendi ng machine 400 a
conpl eti on of the working. The_vegtical novenent of

ng machi né"400
ed ¢ 0t ey
rai sed
Tot-ary-
ni sm 308.
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305 is effected by a rotary table vert+cally driving nmecha

cyl i nder 3§Esis mounted on the table plate 384. A cam 389

A rail 230 is secured to the upper surface of the

moving plate 226 to extend in a direction perpendlicularly

intersecting the ball screw 218.

A linear bearing 232 is

movably mounted on a guideway 231 formed by the upper

The linear bearing 232
Thus

surface of the rail 230.
to the lower surface of a cross slide 233.
slide 233 is movable along the rail 230.

234 is secured to the upper surface of the cross
The
235. The driven member 235 is disposed to cover

peripheral surface of a rodless cylinder 2386.

]

is secured

the cross

A connecting plate

slide 233.

connecting plate 234 is connected to a driven member

the outer

Consequently,

the rodless cylinder 238 drives the cross slide 233 to move

along the guideway 231 of the rail 230.

Stoppers 241 are

disposed at the extremities of travel of the cross slide

233.

The stoppers 241 are secured to the moving plate 226.

Cushioning members 242 made of a rubber material are secured

to the distal ends of the stoppers 241, respectively. Shock

absorbers 243 are disposed between the stoppers 241 in
The shock absorbers 243 stop movement of

The

parallel to them.
the cross slide 233 and damp the velocity energy.
position of the mechanical origin of the cross slide 233 is
detected by a combination of a dog 237 secured to the cross

slide 233 and a non-contact sensor 238 fixed on the moving

plate 226. A column 250 is vertically fixed on the cross
slide 233. A rall 238 is vertically disposed on the column
250. An L-shaped vertically moving member 251 is disposed



IS secured to the distal end of a piston rod of the cylinder 387. The cam
389 is contacted by a camfollower 390. The

I F - 45 - camfoll owe
the back surface of the plate menber 309. Wen the cyli
t he cam 389 noves, and the cam follower 390 contacting the!
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in the neighborhood of the column 250.
A linear bearing 259 is secured to the vertically
moving member 251. The linear bearing 259 is guided by the

rajil 258. A tension spring 255 is interposed between the
vertically moving member 251 and the cross slide 233 to pull
them toward each other. One end of a horizontally disposed
arm member 252 is secured to the lower end of the vertically
moving member 231 through an L-shaped connecting member.

The arm member 252 is provided with an air passage 254. A
vacuum chuck 253 is provided at the distal end of the arm
member 252. The vacuum chuck 253 holds the packaged IC 5 by
suction. The vertically moving member 251 is connected to a
rod of an air cylinder 256. The vertically moving member
251 is driven to move vertically by the air cylinder 258.
The upper extremity of travel of the vertically moving
member 231 1s detected by an upper extremity contact sensor
257, and the lower extremity of travel of the vertically
moving member 251 is detected by a lower extremity contact
sensor 248.

[Operation of the second transfer device 210]

As will be understood from the foregoing description of
the structure, when the servomotor 222 is activated, the
ball screw 218 is driven to rotate through the timing pulley
221, the timing belt 220 and the timing pulley 219. The
rotation of the ball screw 218 causes the moving plate 226
to move in the Y-axis direction along the rails 213. When
the rodless cylinder 238 is activated, the cross slide 233

is moved in the X-axis direction along the guideway 231 of



follows it, causing the plate nenber 309 to nove upward. Consequently, th
rotary table 305 nounted on the plate nmenber 309 noves upmanqukgyﬁglgyigﬁi
the rotary table 305 is effected by an operation reversel 9 the oper i |
for raising the rotary table 305. [Third transfer device| 310] __Figs. |
27, 28, 29(a), 29(b) and 30 show the third transfer devilfel 310. tdd 63727 ijs
a front view showing the third transfer device 310 as ingcofporated into tﬁe
system Fig. 28 is a side view of the agrangenent shown | n“Firg. =27 as ‘

viewed fromthe | eft-hand side thereof——Fig. 29(a) is a plan view of the
third transfer deyjc Fig. 29(b), is,a front yviewqf th ird transfer
device. Fi g0t ?%e@?ﬁ%ﬁé{ eﬁeevﬁi”[la‘fféhmfl 8] 12?78 IaflﬁettﬁfaA in Fig.
29(b). The ddhéctiRpsiescderise i | 2605 h gopy shdevet €
press machi ne 360 (ﬁ%s%ri%ed :Ihgt e?ﬁ& K%rgeldct anggparfs glegte %11 rra‘cqe g?ﬁa

sheet netalchtlerza® ¢an dSermedtd c@ dabes 36l oflankeppséssonnbhi ke 360.

Two rails 3fo aIe;Yerd! Ca?!’flé’n féﬁ(eedpaoc a}ghe% fII’COI:JSt 18 glgf by the vacuum

3

chuck 253 at a predetermined position, the packaged IC 5 is
moved upwardly by the drive of the air cylinder 256. After
being moved to a predetermined position, the vertically
moving member 251 is moved downwardly by the air cylinder
258. Thereafter, the vacuum chuck 253 is opened, and thus
the transfer of the packaged IC 5 is completed.

[Lead processing machine table 260]

Figs. 22, 23, 24, 25, 26(a) and 26(b) show the lead
processing machine table 260. Fig. 22 is a front view
showing the lead processing machine table 260. Fig. 23 is a
plan view of the arrangement shown in Fig. 22. Fig. 24
shows the lead processing machine table 260 with four lead
processing machine indexing tables removed therefrom.

The lead processing machine table 280 is a processing
table for transferring the packaged IC 5, which is
transferred thereto after being cut by the leadframe cutting
machine 160, to the position of the cutting die 330 and the
lead bending machine 400 for mainly cutting the lead wires 3
of the packaged IC 5. The lead processing machine table 260
further rotates the packaged IC 5 for indexing in units of
90 degrees to cut the lead wires 3 on the four sides of the
packaged IC 5. Four lead preocessing machine indexing tables
295, 298, 297 and 298 are disposed on the lead processing

machine table 260. The lead processing machine indexing



Eﬂe plafe gi%. Li near bea{ings 313 are novably di sposed on_the gui deways of
erails respectively A pneumatical |l y-driven cyllmgif
secured to the plate 311 by a mounting nmenber 314. The cyl'l &éﬁ%g&@f]§HEtT

di sposed parallel to the rails 312. A vertically noving drn 317 is securp
to the two |inear bearings 313 through mounting 30 DEC 1997
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table 295 is an indexing table for cutting the pinch
portions 6 at the four corners of the packaged IC 5 into an
L shape. The lead processing machine indexing table 286 is
an indexing table for cutting the dam portions 7 of the
packaged IC 5, i.e. connecting portions that connect
together the intermediate portions of a plurality of lead
wires 3 so that the lead wires 3 do not separate from each
other.

The lead processing machine indexing table 297 is an
indexing table for cutting the lead distal end portions 8 of
the packaged IC 5 at which the distal ends of a plurality of
lead wires 3 are connected to each other so that the lead
wires 3 do not separate from each other. The lead
processing machine indexing table 288 is an indexing table
for bending the lead wires 3 of the packaged IC 53 into a 2
shape by the lead bending machine 400 (described later).

The structure and function of the lead processing machine
table 260 will be described below in detail. The lead
processing machine table 280 has a base 261. fhree rails
270 are disposed in parallel to each other on the base 261.
A moving plate 272 is movably provided over the rails 270
through linear bearings 271. A ball screw 263 is disposed
underneath the base 261 to extend in the X-axis direction in
parallel to the lower surface of the base 281.

Bearing support members 282 are secured to the lower
surface of the base 261. Both ends of the ball screw 2863
are rotatably supported by respective bearings provided in

the bearing support members 262. One end of the ball screw



menbers. A piston rod 316 of the cylinder 315 is secured to the
vertically noving arm 317. Shock absorbers 319 and stC@ﬁgy ﬁaewqre ;
secured to the front side of the plate 311 through L-shaped mﬁﬁ 51 pRiIEATIY
menbers 318. The | ower ends of Z-shaped dog support nenbers

secured to the vertically noving arm 317. Dogs 322 are seCLred 18 gﬁé1
upper ends of the dog support nenbers 321, respectively. Wjen the cyllnder

315 is driven, the vertically noving # m 317 noves verticalily. The dogs

322 first conme into contact with the respective shock absorlhers
263 1s connected to an output shaft of an X-axlis feed
servomotor 265 through a joint. The ball screw 263 has a
ball nut 266 screwed thereon. The ball nut 266 is secured
to the moving plate 272 through a connecting member 287.
When the X-axis feed servomotor 265 is activated to rotate
the ball screw 263, the ball nut 286 moves, causing the
moving plate 272 to move along the rails 270. Thus, the
moving plate 272 is moved in a direction (X-axis direction)
perpendicularly intersecting a direction (Y-axis direction)
in which the cutting die 330 and the lead bending machine
400 lie in series to the lead processing machine table 260.
The X-axis feed servomotor 265, the ball screw 263, the ball
nut 266, etc. constitute an X-axis feed servo mechanism 269.
The X-axis feed servo mechanism 2689 drives the moving plate
272 to move in the X-axis direction by a distance given by a
command.

A cross slide 275 is mounted over the moving plate 272
with a vertical space provided therebetween. In the
vertical space, a Y-axis feed servo mechanism 280 (see
Fig. 24) substantially similar to the X-axis feed servo
mechanism 269 is disposed to drive the cross slide 275 in a
direction crossing the direction of movement of the moving
plate 272. The upper ends of support members 274 are
secured to the lower surface of the cross slide 275. Linear
bearings 281 are secured to the lower ends of the support
members 274, respectively. The linear bearings 281 are
movable on cross rails 273, respectively. In the Y-axis

feed servo mechanism 280, when a servomotor 276 is



319. Thus,
t hereafter

Three vacuum chucks 325 are secured to the | ower _surfadq;.flr
noving arm 317 through respective L-shaped nounting nenﬁen§ 323. The
vacuum chucks 325 are disposed at equal ly spaced positii nagﬁrsgﬁe@87ve

so as to
the four |
di sposed.

the speed of the vertically noving arm 317 Is reduced, and
, the dogs 322 are stopped by the respective |[SiOPRers 320 ¢ -
: AR o tEEk) 1
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be coincident with intervals at which the rotary tables 305 {o
ead processi ng machi ne indexg@g_tables 295, 296, 297 and 293 Rr e

activated, the cross slide 275 1s driven to rotate in the Y-
axis direction along the rails 273. The Y-axis feed servo
mechanism 280 is substantially the same as the X-axis feed
servo mechanism 269; therefore, a detailed description
thereof is omitted. As will be understood from the
foregoing description, the four lead processing machine
indexing tables 295, 296, 297 and 298 mounted on the cross
slide 275 can be moved to any position in the XY¥-plane.

The Y-axls feed servo mechanism 280 (see Fig. 24)
driven by the servomotor 278 causes the cross slide 275 to
move in a direction in which the cutting die 330 and the
lead bending machine 400 are located in series to the lead
processing machine téble 280. The lead processing machine
indexing table 285 is an indexing table for cutting the
pinch portions 6 at the four corners of the packaged IC 5
into an L shape. The lead processing machine indexing table
296 1is an indexing table for cutting the dam portions 7 of
the packaged IC 5, i.e. connecting portions that connect
together the intermediate portions of a plurality of lead
wires 3 so that the lead wires 3 do not separate from each
other.

[X-axis direction feed correction driving mechanism 291 for
the lead processing machine indexing table 295]

" As shown in Figs. 22, bearing support members 277 are
secured to the lower surface of the cross slide 275. Both
ends of a ball screw 285 are rotatably supported by
respective bearings provided in the bearing support members

277. One end of the ball screw 285 is connected to an



Accordingly, the third transfer device 310 sinultaneously holds three

packaged 1Cs 5 by the vacuum chucks 325 and vertically the packaged

the third transfer device 310 transfers the pa¢ck
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ICs 5 by the vertical drive (Z-axis direction) of the cyIPE EAUQW§m| -ytcTé
Mbr eover , %6*
t he subsequent rotary tables 305, respectively, by the hor ZQR%?&*HQ¥§ nt
(X-axis direction) of the | ead processing nachine table P6D 7n7

.
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output shaft of a servomotor 287 through a Jjolnt 286. The
ball screw 285 has a bpall nut screwed thereon.

The ball nut is secured to an indexing table plate 289
through a connecting member 288. The table plate 289 1is

secured on two rails 290 disposed on the cross slide 275.

The lead processing machine indexing table 285 1s mounted on

the table plate 28%. Thus, the servomotor 287 and sc forth

constitute an X-axis direction feed correction driving

mechanism 281. The X-axlis direction feed correction driving

mechanism 291 makes correction of the feed in the X-axis

direction of the lead processing machine indexing table 295,

thereby precisely correcting the position for machining the

lead wires 3.
[Lead processing machine indexing table 295]

The lead processing machine indexing table 285 is a

. table that secures the packaged IC 8, and it is a machining

table for indexing the packaged IC 5 to a rotational angle

position and correcting the position of the packaged IC 5 in

the Y-axis direction to cut the pinch portions 6 of the lead

wires 3 at the four corners of the packaged IC 5. To cut
the pinch portions 8 into an L shape, positioning must be

effected in both the X- and Y-axis directions. Correction

control for the feed in the Y-axis direction is effected by

the Y-axis feed servo mechanism 280 (see Fig. 24). More

specifically, the servomotor 276 is activated to drive the
cross slide 275 to move in the Y-axls direction along the
rails 273. Correction control for the feed in the X-axis

direction is effected by the X-axis direction feed

|

1
!



- 47 - specifically, the vertical novement for holding releasing the
packaged I1Cs 5 is effected by the cylinder 315, and the |RyHiAGEEENT SHEET
fragsfer of the packaged ICs 5 is effected by horizontal movenent--of ~t-he
ead processing machine table 260. Accordingly, the vacyum cks o]
the third gty Shycks 3Ry
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correction driving mechanism 291 (see Fig. 22). The
structures and functions of the other portions of the lead
processing machine indexing table 295 are the same as those
of the lead processing machine indexing table 298 (described
later); therefore, a detailed description and illustration
thereof are omitted. _

[Lead processing machine indexing table 2961}

Fig. 26(a) is a side view of the lead processing
machine indexing table 286. Fig. 26(b) is an enlarged view
of a vacuum chuck of the lead processing machine indexing
table 298. The lead processing machine indexing table 288
is a table that secures the packaged IC 5, and it is a
machining table for indexing the packaged IC 5 to a
rotational angle position to cut four dam portions 7 of the
packaged IC 5, i.e. connecting portions that connect
together the intermediate portions of a plﬁrality of lead
wires 3 so that the lead wires 3 do not separate from each
other. To cut the dam portions 7, the position of the lead
processing machine indexing table 296 is determined
according to the positions in the X- and Y-axis directions
of the dam portions 7. Positioning of the other lead
processing machine indexing tables 295, 297 and 298 is
effected on the basis of the positions of the dam portions
T. -

The determination of the position in the X-axis
direction is made by driving the X-axis feed servomotor 285
to position the moving plate 272. The determination of the

position in the Y-axis direction is made by the Y-axis feed



to the vertical drive of the cylinder 315 and transfer thﬂ_m-ﬁh?ﬁ T
to the respective indexing tables 305 of the | ead proces |ng. ( oHEET
i ndexing tables 295 to 298 in units of one pitch. lA;CCD canera'§§B
is disposed on a side of the base 311 of the third tran-fgrad@vﬁmej@ﬁﬂ

light 327 as a light source is disposed directly below [fhg CCD camera 32§
The CCD canmera 326 is used to identify the center positfon, typé‘“ert— of
t he packaged IC 5 placed on the |l ead processing nmachine table 2

and illumnated b
servo ﬁ%chanism 280. Accordingly, the lead processing

machine indexing table 296 for cutting the dam portions 7
has no position correcting function for either of the X- and
Y-axis directions.

Fig. 26(a) is a side view of the lead processing
machine indexing table 286. Rotation of a servomotor 300a
causes a rotary table 305a to rotate for indexing through a
speed reduction mechanism 304a. A table plate 384a is
immovably fixed on a cross slide 2735a. An air passage 306
is provided in the center of the rotary table 305a to form a
vacuum chuck 307 that holds the packaged IC 5 by a vacuum
produced by sucking air from the air passage 306. Vertical
movement of the rotary table 305a is performed by a rotary
table vertically driving mechanism 308a that is the same as
the mechanism described later.

[{Lead processing machine indexing table 297]

The lead processing machlne indexing table 297 is a
table that secures the packaged IC 5, and it is a machining
table for indexing the packaged IC 5 to a rotational angle
position and correcting the position in the Y-axis direction
tc cut the lead distal end portions 8 of the packaged IC 5
at which the distal ends of a8 plurality of lead wires 3 are
connected to each other so that the lead wires 3 do not
seﬁarate from each other. To cut the distal ends of the
lead wires 3 of the packaged IC 5, the lead processing
machine indexing table 297 is positioned by moving it in the
Y~axis direction, in which the cutting die 330 is located in

series to the lead processing machine indexing table 297.



i ght 327. The type of the packaged IC 5 is identified by

shape of the package, the shape of the |eadfrane 2, etc. nﬁﬁiﬂﬁ@#i%rthunl
size, etc. of lead wires 3, and conparing the rredsured data
with previously input data. After the center position jof bhg gggqaq?d
I C 5 has been nmeasured, the rotary tables 305 of the |ead prioges
machi ne i ndexing tables 295 to 298 are positioned so as to {c
t he center
i ndexing table 296 is positioned on € basis of the result of The

measur ement ot POSI SO ng machine indexing table 297 needs only

t he nunber,

position. In this enbodi nent, the |ead processing machine

t-he

Wﬁ{hmwj

positioning in the Y-axis direction and does not require
poslitioning in the X-axis direction.

Correction of the position of the lead processing
machine indexing table 297 in the Y-axis direction 1s made
by a Y-axis direction feed correction driving mechanism 293
{see Fig. 24). The Y-axis direction feed correction driving
mechanism 293 is used to finely correct the position of the
lead processing machine indexing table 297 in the Y-axis
direction during the cutting process. Accordingly, the
structures and functions of the lead processing machine
indexing table 297 and the Y-axis direction feed correction
driving mechanlism 293 are substantially the same as those of
the lead processing machine indexing table 298 and a feed
correction driving mechanism 380 (described later);
therefore, a detailed description and illustration thereof
are omitted.

[Y-axis direction feed correction driving mec%anism 380 of
the lead processing machine indexing table 298]

Fig. 25 is a side view of the lead processing machine
indexing table 298. The lead processing machine indexing
table 288 is a table that secures the packaged IC 5, and it
is a machining table for indexing the packaged IC 5 to a
rotational angle position and correcting the position in the
Y-axis direction to bend the distal ends of the lead wires 3
of the packaged IC 5. The bending step is the final step of
the machining process. Two linear rails 385 are disposed on

the cross slide 275. A table plate 384 is provided over the



of the other three | ead processing nmachi ne i ndexing tables
-48- 295, 297 and 298 is effected on the basis of the X-
positions of the damportions 7. [Cutting die 330]

linear rails 385 through linear guides 3868 so as to be
movable in the Y-axis direction.

The lead processing machine indexing table 298 is
mounted on the table plate 384. The table plate 384 is
secured to a ball nut 382 through a connecting member 383.
The ball nut 382 is screwed on a ball screw 381. The ball
screw 381 1s rotatably supported by the cross slide 275 and
connected to a Y-axis correction servomotor 392. When the
Y-axis correction servomotor 392 is activated, the table
plate 384 is driven to rotate in the Y-axis direction. The
Y-axis correction servomotor 392, the ball screw 381, the
ball nut 382, the connecting member 383, etc. constitute a
Y-axis direction feed correction driving mechanism 380. The
Y-axis direction feed correction driving mechanism 380 is
used to finely correct the position of the lead processing
machine indexing table 298 in the Y-axis direction during
the bending process.

[Lead processing machine indexing table 298]

The lead processing machine indexing table 298 is
mounted on the table plate 384. The lower ends of four
support posts 388 are secured to the table plate 384. The
support posts 388 vertically movably support a rectangular
plate member 309 through bearings. The plate member 309 is
the main body of the lead processing machine indexing table
298. A timing pulley 301 is secured to an output shaft of a
servomotor 300. A timing pulley 303 is secured to a shaft
rotatably provided on the plate member 309 at a position

away from the timing pulley 301.



Figs. 31, 32, 33 and 34 show the cutting die 330. Fig. 31 is a general

front view

sectional view showing a pinch cutting die portion for cuttir%ﬁﬁ}@?ﬁﬁﬂm?f;f

corners of

sectional view showing a cutting die portion for cutting the

7. Fig. 34

showi ng the whole cutting die 330. Fig. 32 is a fragnentary

T

gnertary i
am portions
| € Pobtion™

t he packaged 1C 5 into an L shape. Fig. 33 is a f

is a fragmentary sectional view showing a cutting

for cutting the lead distal end porti&gﬁ 8. The cutting diej330 has a base .

331 having a di scharge space for recei
ICs 5. Adie retaining plate 340 is nounted on the base

g cuttings renoved firom packaged

A timing belt 302 is stretched between the timing
pulley 301 and the timing pulley 303 to transmit the
rotation of the servomotor 300 to the timing pulley 303
after the speed thereof has been reduced. The shaft having
the timing pulley 303 secured thereto has another timing
pulley secured thereto below and in a coaxial relation to
the timing pulley 303. The rotation of this timing pulley
is transmitted to the rotary table 3053. Thus, the timing
pulley 301, the timing belt 302, the timing pulley 303, etc.
constitute a speed reduction mechanism 304 for indexing the
rotary table 305 to a predetermined angle position.

Detection of the indexed angle pesition of the rotary
table 303 is effected by detecting & disk connected to the
shaft of the timing pulley 303 with an angle detecting
sensor 391, which is a photosensor. The rotary table 305 is
rotated through a predetermined angle by the speed reduction
mechanism 304 to effect desired indexing. The rotary table
305 secures the packaged IC 5 by holding it with a vacuum
chuck incorporated therein. After being transferred (in the
Y-axis direction) to the IC lead bending machine 400, the
packaged IC 5 held on the rotary table 305 must be lowered
to the position for working by the IC lead bending machine
400 and raised upon completion of the working.

- The vertical movement of the rotary table 305 is
effected by a rotary table vertically driving mechanism 308.
A cylinder 387 is mounted on the table plate 384. A cam 389
is secured to the distal end of a piston rod of the cylinder

387. The cam 3898 is contacted by a cam follower 380. The



331. The die retaining plate 340 retains a die for cutting.
retaining plate 340 has a hole forned to correspond to th “'” “
di scharge space. Therefore, it is possible to discharge Si.L.gs heﬁn§ddti;
from packaged 1Cs 5 by the cutting die. A pinch cutting{l gwer die ~"ﬁ’ﬁe
339 is secured to the upper surface of the die retaining platé& 8 :C

| ower ends of two sleeves 332 are secured to the base 331. A novabl e

333 is vertically novably guided by_ Ee sl eeves 332. The noVEBTé‘p#ate“SS
has a joint 334 integrally formed wth the top thereof so t hat_the mvabl e

cam follower 390 Iis secured to the back surface of the plate

member 308. When the cylinder 387 is driven, the cam 388
moves, and the cam follower 390 contacting the cam 389
follows it, causing the plate member 308 to move upward.
Consequently, the rotary table 305 mounted on the plate
member 309 moves upward. Lowering of the rotary table 305
is effected by aﬁ operation reverse to the operation for
raising the rotary table 305.

[Third transfer device 310]

Figs. 27, 28, 29(a), 238(b) and 30 show the third
transfer device 310. Fig. 27 is a front view showing the
third transfer device 310 as incorporated into the system.
Fig. 28 is a side view of the arrangement shown in Fig. 27
as viewed from the left-hand side thereof. Fig. 298(a) is a
plan view of the third transfer device. Fig. 28(b) is a
front view of the third transfer device. Fig. 30 is a
sectional view taken along the line A-A in Fig. 28(b). The
third transfer device 310 is fixed on the front side of the
press machine 360 (described later). A rectangular plate
311 made of a sheet metal material is secured to a base 361
of the press machine 360.

Two rails 312 are vertically fixed on the front side of
the plate 311. Linear bearings 313 are movably disposed on
the'guideways of the rails 312, respectively. A
pneumatically-driven cylinder 315 is secured to the plate
311 by a mounting member 314. The cylinder 315 is disposed
parallel to the rails 312. A vertically moving arm 317 is

secured to the two linear bearings 313 through mounting



plate 333 is driven by the press machine 360 (see Fig. 35; described

| ater) through the joint 334. The joint 334 has a T-shaped.socket 335
formed therein. A joint of the press machine |B&® AGFONTeSHERT
to the socket

30 DelC 1297

cominmas e e e

members. A piston rod 318 of the cylinder 315 is secured to
the vertically wmoving arm 317.

Shock absorbers 319 and stoppers 320 are secured to the
front side of the plate 311 through L-~shaped mounting
members 318. The lower ends of Z-shaped dog support members
321 are secured to the vertically moving arm 317. Dogs 322
are secured to the upper ends of the dog support members
321, respectively. When the cylinder 315 is driven, the
vertically moving arm 317 moves vertically. The dogs 322
first come into contact with the respective shock absorhers
319. Thus, the speed of the vertically moving arm 317 1ls
reduced, and thereafter, the dogs 322 are stopped by the
respective stoppers 320.

Three vacuum chucks 325 are secured to the lower
surface of the vertically moving arm 317 through respective
L-shaped mounting members 323. The vacuum chucks 325 are
disposed at equally spaced positions, respectively, so as to
be coincident with intervals at which the rotary tables 305
of the four lead processing machine indexing tables 285,
286, 297 and 298 are disposed.

Accordingly, the third transfer device 310
simultaneously holds three packaged ICs 5 by the vacuunm
chucks 325 and vertically moves the packaged ICs 5 by the
vertical drive (Z-axis direction) of the cylinder 315.
Moreover, the third transfer device 310 transfers the
packaged ICs 5 to the subsequent rotary tables 305,
respectively, by the horizontal movement (X-axls direction)

of the lead processing machine table 260. More



335. A die retaining plate 342 is secured to the | ower- surianﬁ;:R&
novabl e plate 333. A pinch cutting upper die nenber 341 is _m.iﬂ‘them_
die retaining plate 342. A stripper 343 is vertically novahl dISpOS ed
underneath the die retaining plate 342. The stripper 343 is cypedtCoy gr !
T-bolt 344 through a bolt 345. A coil spring 346 | oaded |n the nova eg
plate 333 is disposed on top of the T-bolt 344. The coil sgring 346
constantly presses the T-bolt 344 downwardly. Accordingly, ithe stripper . .

N

343 fornms a stripper nechanismthat secures the packaged IC5 as a

wor kpi ece gyrln%‘CUttlngt%QPxPr%%igi %Q%ed%%ik%%ﬁdhggdintOosepaaateilt from

the cutter SRECEr er g or releasing
the packaged ICs 5 is effected by the cylinder 315, and the
horizontal transfer of the packaged ICs 5 is effected by
horizontal movement of the lead processing machine table
260. Accordingly. the vacuum chucks 325 of the third
transfer device 310 simultaneously hold three packaged ICs 5
in response to the vertical drive of the cylinder 315 and
transfer the packaged ICs 5 to the respective indexing
tables 305 of the lead processing machine indexing tables
295 to 288 in units of one pitch.

A CCD camera 326 is disposed on a side of the base 311
of the third transfer device 310. A light 327 as a light
source is disposed directly below the CCD camera 326. The
CCD camera 326 is used to identify the center position,
type, etc. of the packaged IC 5 placed on the lead
processing machine indexing table 295 and illuminated by the
light 327. The type of the packaged IC 5 is identified by
measuring the shape of the package, the shape qf the
leadframe 2, etc., together with the number, size, etec. of
lead wires 3, and comparing the measured data with
previously input data.

After the center position of the packaged IC 5 has been
measured, the rotary tables 305 of the lead processing
macﬁine indexing tables 285 to 298 are positioned so as to
coincide with the center position. In this embodiment, the
lead processing machine indexing table 296 is positioned on
the basis of the result of the measurement, and positioning

of the other three lead processing machine indexing tables



been cut. A bush hole 336 is a hole for guiding the stripper_343 (see Fig....
33). Adamcutting blade 350 is a relatively thin conb toothrshapem” T SHERY
(fork-shaped) bl ade because the cut portions are narrow. —end eutthﬁg-
bl ade 353 cooperates with a |ower blade 354 to cut off th le ad. distal

end portions 8 in a straight-line shape and has a relativ iﬂ_ GevthtiEy ng!
bl ade. [Press nachine 360] Figs. 35, 36 and 37 show a rew_press .
machi ne 360. Fig. 35 is a sectional %pnt vi ew of the pre%s nachlne 360.
Fig. 36 is a sectional view taken aIOHg the line AAAin -

285, 287 and 298 is effected on the basis of the X- and Y-
axis positions of the dam portions 7.
{Cutting die 330]

Figs. 31, 32, 33 and 34 show the cutting die 330.
Fig. 31 is a general front view showing the whole cutting
die 330. Fig. 32 is a fragmentary sectional view showing a
pinch cutting die portion for cutting the four corners of
the packaged IC 5 into an L shape. Fig. 33 is a fragmentary
sectional view showing a cutting die portion for cutting the
dam portions 7. Fig. 34 is a fragmentary sectional view
showing a cutting die portion for cutting the lead distal
end portions 8. The cutting die 330 has a base 331 having a
discharge space for receiving cuttings removed from packaged
ICs 5. A die retaining plate 340 is mounted on the base
331.

The die retaining plate 340 retains a die for cutting.
The die retaining plate 340 has a hole formed to correspond
to the cuttings discharge space. Therefore, it is possible
to discharge cuttings removed from packaged ICs 5 by the
cutting die. A pinch cutting lower die member 338 is
secured to the upper surface of the die retaining plate 340.
The lower ends of two sleeves 332 are secured to the base
331. A movable plate 333 is vertically movably'guided by
the sleeves 332. The movable plate 333 has a joint 334
integrally fTormed with the top thereof so that the movable
plate 333 is driven by the press machine 360 (see Fig. 35;
described later) through the joint 334.

The jolint 334 has a T-shaped socket 335 formed therein.



Fig. 35. Fig. 37 is a side view of the press machi ne 360 as--—wiewed from

Ut st 3 -

the right-hand side thereof. A cylindrical body 362, the |pwef EHGIENT Sk
which is open, is fixed on the base 361. A screw shaft 363 is*roratabLymt
supported by the - 50 i 39 555153?

- 49 -

A joint of the press machine 350 1s connected to the socket
335. A die retaining plate 342 1s secured to the lower-
surface of the movable plate 333. A pinch cutting upper die
member 341 is secured to the die retaining plate 342. A
stripper 343 1s vertically movably disposed underneath the
die retaining plate 342, The stripper 343 is secured to a
T-bolt 344 through a bolt 345.

A coil spring 348 locaded 1in the movable plate 333 is
disposed on top of the T-bolt 344. The coll spring 346
constantly presses the T-bolt 344 downwardly. Accordingly,
the stripper 343 forms a stripper mechanism that secures the
packaged IC 5 as a workplece during cutting and presses the
packaged IC 5 to separate it from the cutter after it has
been cut. A bush hole 338 is a hole for guiding the
stripper 343 (see Fig. 33). A dam cutting blade 350 is a
relatively thin comb tooth-shaped (fork-shaped) blade
because the cut portions are narrow. An end cutting blade
353 cooperates with a lower blade 354 to cut off the lead
distal end portions 8 in a stralight-iine shape and has a
relatively wide cutting blade.

[Press machine 380}

Figs. 35, 38 and 37 show a screw press machine 380.
Fig. 35 is a sectional front view of the press machine 380.
Fig; 38 is a sectional view taken along the line A-A in
Fig. 35. Fig. 37 is a side view of the press machine 360 as
viewed from the right-hand side thereof. A cylindrical body
382, the lower end of which is open, is fixed on the base
' 381. A screw shaft 363 is rotatably supported by the



cylindrical body 362 through a bearing 364. A tinming pulley. .367 ]S, Seecur
to the upper end of the screw shaft 363. A timng puIIey%3B§ IS, 590uredEQi
an out put shaft 370 of a servonotor 371. Atining belt 368 is stretched -

between the tinmng pulley 369 and the tining pulley 367. fv?L?sthéLP 355
servompbtor 371 is activated, the screw shaft 363 is drive o rotate”™

e

through the tinming pulley 369, the timing belt 368 and the tim ng—ptilel
367. The screw shaft 363 has a nul, nenber 366 screwee—=thereon. The
nut nmenber 366 is integrally secured to a ram 399. The ram 399 has a kRey—

372 secured to,the,oute her | surface thereof to preveni the ran1399
fronlrotatiﬁ%?ing écﬁi ng ZsFﬁHaﬁgp BnRRATHRE i 18D a kel @ng pulley -

367 is secured to the upper end of the screw shaft 363. - A
timing pulley 389 is secured to an output shaft 370 of a
servomotor 371. A timing belt 368 1s stretched between the
timing pulley 369 and the timing pulley 367. When the
servomotor 371 iIs activated, the screw shaft 383 is driven
to rotate through the timing pulley 368, the timing belt 3868
and the timing pulley 387.

The screw shaft 3863 has a nut member 366 screwed
thereon. The nut member 386 is Integrally secured to a ram
388. The ram 399 has a key 372 secured to the outer
peripheral surface thereof to prevent the ram 389 from
rotation. The key 372 is slidably inserted into a keyway
373 formed in a keyway member 374. Thus, the key 372
vertically moves along the keyway 373. The keyway member
374 is secured to the cylindrical body 382. The lower part
of the ram 399 is vertically movably inserted into a bearing
365. The position in the vertical direction of the ram 399
is controlled by detecting a rotational angle. A non-
contact sensor 379 is disposed through a securing member
378. The non-contact sensor 378 extends over the outer
periphery of the timing pulley 387 to detect the rotationsal
angle of the timing pulley 387. A dog 375 is secured to the
outér periphery of the ram 399. The upper and lower
extremity positions of the dog 375 are detected by an upper
contact sensor 376 and a lower contact sensor 377,

respectively, which are connected to the cylindrical body

362,



373 formed in a keyway nmenber 374. Thus, the key 372 vertically noves

c

al ong the keyway 373. The keyway nenber 374 is secured-to-the cylindri
body 362. The lower part of the ram 399 is vertically _ :
into a bearing 365. The position in the vertical directji amof the—rams

I's controlled by detecting a rotational angle. A non- ont SERSAL- 3
378. The non-contla ta§ h§6p @?B

AT R8T O §g®
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I s di sposed through a securing nenber 'S
extends over the outer periphery of thg timng pulley 367 t.ect the|
rotational angle of the timng puIIéy-éG?. A dog 375 ig secured to the

outer periphery of the ram 399. The upper and | ower
A connecting bolt 397 is fixedly screwed into the lower

end of the ram 399. The head 398 of the connecting bolt 397
is Inserted into the socket 335 of the cutting die 330 to
connect the press machine 360 to the cutting die 330. When
the servomotor 371 is activated, the screw shaft 3863 is
driven to rotate through the timing pulley 369, the timing
belt 368 and the timing pulley 367. The rotation of the
screw shaft 363 causes the nut member 366 to move vertically
along the keyway 373, thus driving the movable plate 333 as
the upper die of the cutting die 330.

{IC lead bending machine 400]

Fig. 38 is a general perspective view of the IC lead
bending machine 400. The IC lead bending machine 400 bends
each lead wire 3 into a Z-shape. A base 401 is fixed on the
frame of the bending machine 400. A moving plate 402 is
installed on the base 401 so as to be movable in one
direction (Y-axis direction) in a horizontal plane. A lead
support block 453 is also fixed on the base 401. A lead
holding device including a lead support fixed member 451 and
a lead support movable member 452 is installed on the lead
support block 453. The Y~axls direction is set to be a
direction in which the moving plate 402 moves toward and
away from the lead holding device. The lead wires 3 of the
packaged IC 5 are positioned and fixedly placed on the
rotary table 305. The lead wires 3 of the packaged IC 5 are
held by clamping the root portions cf the lead wires 3 of
the packaged IC 5 between the lead support fixed member 451

and the lead support movable member 452 from the upper and



extremty positions of the dog 375 are detected by an upper

376 and a | ower
the cylindrical

contact sensor
body 362.

377, respectively, which ar

cont act sensor
et AR R WPy

20 bz By

lower sides thereof.

machine 400.

the Y-axis direction on the base 401.

Fig. 39 1is a sectional side view of the IC lead bending

A Y-axis s

A Y-axls gulde 411 is provided to extend in

lider 412

is guided on the Y-axls guide 411 so as to be movable in the

Y-axis direction.

lower surface of the moving plate 402,

thereby en

The Y-axis slider 412 is secured to the

abling the

moving plate 402 toc move smoothly in the Y-axis direction.

The moving plate 402 is driven in the Y-axis direction by

the power of a Y-axis servomotor 421.

An output

shaft of

the Y-axis servomotor 421 is connected to a Y-axis ball

screw 423 through a Y-axis coupling 422, and thus rotation

of the output shaft is transmitted to the Y-axis ball screw

423.

screwed thereon.

The_Y~axis ball screw 423 has a Y-axis ball nut 424

The Y-axis ball nut 424 is nonrotatably

secured to the moving plate 402 through a connecting member

425.

Accordingly,

the moving plate 402 is driven

rectilinearly in the Y-axis direction by the rotation of the

¥-axls servomotor 421.

The lead wires 3 are held at their distal end portions

between a lower lead holding member 441 and an upper lead

holding member 442 and bent into a predetermined shape.

this

time,

At

the root portions of the lead wires 3 are clamped

between the lead support fixed member 451 and the lead

support movable member 452 and thus immovably supported.

The lower lead holding member 441 and the lead support

movable member 452 are driven in a Z-axls direction, which

is a vertical direction, by a Z-axis servomotor 431.

An



?hcoEnegtggg b?Ith397 is fixedly screwed into the | ower end of the ram 399.
e hea of the connecting bolt 397 is inserted into thég- ?E? f
the cutting die 330 to connect the press machine 360 to thewgzitLﬁg_ﬂLe&ET
330. Wen the servonotor 371 is activated, the screw shaft 363 is drlveni
to rotate through the timng pulley 369, t he timing belt 368 3rd iHe{n97
timng pulley 367. The rotation of the screw shaft 363 causes the nut i
menber 366 to nove vertically al ong tgg keyway 373, thus dfiving the
nmovabl e plate 333 as the upper die ofthe cutting die 330. [IC |l_ead

bendi ng machi ne 400] Fig. 38 is a general perspectlve view of the IC
| ead output shaft of the Z-axls servomotor 431 is connected to a

Z-dxls ball screw 433 through a Z-axis coupling 432. The
upper lead holding member 442 1s driven in the Z-axis
direction by a cylinder device 443 through a cylinder shaft
444.

Fig. 40 is an enlarged view showing the Z-axis
direction driving mechanism for the lower lead holding
membar 441 and the upper lead holding member 442, together
with the lead support movable member 452. Four vertical Z-
axis guides 435 are fixed on the moving plate 402. The Z-
axis guides 435 have a columnar shape and gulde a lower
moving plate 481, an upper moving plate 491 and & roller
retaining plate 561 in the Z-axis direction. The Z-axis
ball screw 433, which is driven by the Z-axis servoﬁotor
431, has a lower ball screw 461 and an upper ball screw 462
in the lower and upper portions, respectively, of the
central part of the Z-axis ball screw 433. The lower ball
screw 481 and the upper ball screw 482 have respective
threads cut thereon in an inverse relation to each other
with the same pitch.

The lower ball screw 481 has a lower ball nut 471
screwed thereon. The lower ball nut 471 is nonrotatably
secgred to the lower moving plate 481. The lower lead
holding member 441 is secured to the distal end portion of
the lower moving plate 481. .Accordingly. the lower lead
holding member 441 can be moved in the Z-axls direction by
rotatively driving the Z-axis ball screw 433 by the Z-axls
servomotor 431. The upper ball screw 462 has an upper ball



bendi ng machi ne 400. The 1C | ead bendi ng machi ne 400 bends
3 into a Z-shape. A base 401 is fixed on the frane of the

each lead wire
bendi ng machi ne

PP~ ~ =Y Wh\l’\l’\lﬂ |n

400. A noving plate 402 is installed on the base 401 so asrt+e

one direction (Y-axis direction) in a horizontal plane. A
bl ock 453 is also fixed on the base 401. A | ead hol ding dev
| ead support fixed nmenber 451 and a |ead support novabl e

Fﬁfaod&?féappor. WHEET
i ce i el udi ng
nbem 452 h&7

installed on the |ead support block 453. The Y-axis direc

tlpn i"s Sét" td @e

a direction in which the noving plate 292 noves toward and awey—-f-r-om-t he—

| ead hol di ng device. The lead wires 3 of the
nut 472 screwed thereon. The upper ball nut 472

is

norirotatably secured to the roller retaining plate 581. A
driving roller 458 is rotatably supported at the distal end
portion of the roller retaining plate 561. Accordingly, the
driving roller 456 can be moved in the Z-axis direction by
rotatively driving the Z-axis ball screw 433 by the Z-axis
servomotor 431.

Because the lower ball screw 4681 and the upper ball
screw 482 have respective threads cut thereon in an inverse
relation to each other, the rotation of the Z-axis ball
screw 433 causes the driving roller 4536 and the lower lead
holding member 441 to move vertically through equal
distances in opposite directions to each other. Tﬁe driving
roller 456 is engaged in an engagement groove 541 of an
engagement member 454. By moving the driving roller 436 1in
the Z-axis direction, the lead support movable member 452
can be urged toward the lead support fixed member 451
through a spring 455. The engagement mechanism of the
driving roller 456 and the engagement groove 541 is adapted
to urge the lead support movable member 452 independently of
the movement in the Y-axis direction of the moving plate
402.

 The engagement groove 541 absorbs the movement in the
Y-axis direction of the moving plate 402. The upper moving
plate 481, which has the upper lead holding member 442
secured to the distal end portion thereof, is driven to
press in the Z-axis direction by the cylinder device 443
through the cylinder shaft 444. Consequently, the upper



packaged I1C 5 are positioned and fixedly placed on the rotary table 305.
The lead wires 3 of the packaged IC5 are held by clanping the root
portions of the lead wires 3 of the packaged IC 5 betmee} ahead: SUPROFT

fixed menber 451 and the | ead support novabl e nenber 452 theFuppeT};
and - 52 -

- 55 - !

lead holding member 442 is urged toward the lowér-leadnd-_”
holding member 441. In a state where the upper lead holding
member 442 1s urged toward the lower lead holding member 4431
by an air pressure or the like, when the lower lead holding
member 441 moves, the upper lead holding member 442 also
moves together with 1t so as to follow the movement of the
lower lead holding member 441 while being held in the urged
state.

Fig. 41 1s an enlarged front view of the lead holding
device for fixedly supporting the root portions of IC leads
during the bending of the leads, in which a part of the lead
holding device is shown in a sectional view. Fig. 42 is a
sectional view of the lead holding device as seen from the
arrow A-A in Fig. 41. The lead holding device is installed
on the leéd support block 453. The lead support block 453
is fixedly installed on the base 401. The lead holding
device comprises the lead support fixed member 451, which is
a lower member whose position is fixed, and the lead support
movable member 452, which is an upper member. As has been
stated above, the lead support movable member 452 is urged
toward the lead support fixed member 451 by the Z-axis
servomotor 431 and the Z-axis ball screw 433.

Guide bars 457 are secured to the engagement member 454
in éuch a manner as to extend in the Z-axis direction. An
upper lead support member mounting part 521 and a lower lead
support member mounting part 511 are fitted on the guide
bars 457 so as to be movable relative to each other. The

guide bars 457 enable the engagement member 454 and the lead



| ower sides thereof. Fig. 39 is a sectional side view of the |IC |ead

bending nachine 400. A Y-axis guide 411 is provided tdkendrin:~t hgcoy
Y-axis direction on the base 401. A Y-axis slider 412 is*gui“ded onﬁLhét§’
Y-axis guide 411 so as to be nobvable in the Y-axis direction. The Y-ax|s
slider 412 is secured to the |ower surface of the moving pl dte 408, 5hefe
enabling the noving plate 402 to nove snoothly in the Y-axis directionj

The noving plate 402 is driven in the Y-axis direction by “the power of a

py

Y-axis servonotor 421. An output shaff_of the Y-axis servamptor 42l.is
connected to a Y-axis bal
support movable member 452 to move in the Z-axis direction

and guide them with respect to the lead support fixed member
451. By lowering the driving roller 458 engaged in the
engagement groove 541, the engagement member 454 is moved
downwardly, and further, the lead support movable member 452
is moved downwardly through the spring 455, thereby fixedly
supporting the root portions of the leads. Even after the
lead support movable member 452 has come in contact with the
lead root portions, the engagement member 454 is further
moved downwardly until the supporting force from the spring
455 reaches a predetermined magnitude.

The upper lead support member mounting part 521 and the
lower lead support member mounting part 511 have spaces 522
and 512 formed therein, respectively, so that the upper lead
holding mémber 442 and the lower lead holding member 441 can
freely move in both the Y- and Z-axis directions in the
spaces 522 and 512. Fig. 48 shows the way in which leads of
a packaged IC 5 are bent. The packaged IC & is positioned
and fixedly supported on the rotary table 305.

The rotary table 305 holds the packaged IC § by vacuum
or the like and has the function of indexing rotation
whereby leads L of the packaged IC 5 that are to be worked
are indexed to a working position. With the root portions
of fhe leads L press-supported by the lead support fixed
member 451 and the lead support movable member 452, the
distal end portions of the leads L are clamped between the
lower lead holding member 441 and the upper lead holding

member 442. Then, the Y-axls servomotor 421 and the Z-axls



screw 423 through a Y-axis coupling 422, and thus rotation of the out put

shaft is transmitted to the Y-axis ball screw 423. The Y-axiiégsﬂiii?uam?i?__
'S SHEE

423 has a Y-axis ball nut 424 screwed thereon. The Y-axis bal
nonrotatably secured to the noving plate 402 through a conne ng - nenber y
425. Accordingly, the noving plate 402 is driven rectilinear y ﬁ;the iy |
Y-axis direction by the rotation of the Y-axis servonotor 42 ﬁﬁ :
lead wires 3 are held at their distal gd portions between a i o%e%~+eadm_
hol di ng nmenber 441 and an upper | ead haldi"ng nenber 442 and Qent into a

redet erm ned shape. At T
P servomgtor 431 are controlled such that the lower lead

holding member 441 and the upper lead holding member 443
draw a circular arc-shaped locus as shown in Fig. 43,
thereby bending the leads L.

[Inverting device 580]

Figs. 44, 45 and 46 show the inverting device 580.

Fig. 44 is a plan view. Fig. 45 is a front view. Fig. 46
is a side view. The inverting device 580 is used to invert
the completed packaged IC 5 and to temporarily lay the
Inverted packaged IC 5 on a temporary laying table 581. The
temporarily laid packaged IC 5 is stacked on a tray (not
shown) for storage by a transfer device (not shown). A
rotary actuator 562 is an alr-operated actuator having an
ocutput shaft 563 that oscillates. An oscillating arm 584 is
secured to the ocutput shaft 583. A vacuum chuck 585 for
holding the packaged IC 5 is disposed on the distal end of
the oscillating arm 564.

The temporary laying table 581 is provided with a
through-hole 566 such that the distal end of the oscillating
arm 564 can pass through the through-~hole 568. Accordingly,
when the oscillating arm 564 holding the packaged IC 5
oscillates, the distal end of the oscillating arm 584 passes
through the through-hole 588, and only the packaged IC 5 is
pléced on the temporary laying table 561. A dog 578 is
secured to the root of the ocutput shaft 583 so as to
osclllate together with the oscillating arm 564 as one unit.
A shock absorber 587 is fixed on a frame 559 to which the

rotary actuator 562 is secured. The shock absorber 587



this time, the root portions of the lead wires 3 are clanped between the
| ead support fixed nmenber 451 and the |lead support novabl e nenber 452 and

t hus i nmovably supported. The |lower |ead hol di ng nenber 4fAranchdha: -
support novabl e member 452 are driven in a Z-axis directigﬁﬁ?mhKC§§€t§§§§3
vertical direction, by a Z-axis servonotor 431. An | o
| 2 h Lilmyy
| o ]
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stops the osclillation of the dog 578. The shock absorber
567 receives the distal end of the dog 578 to damp the
oscillation when the oscillating arm 564 holding the
completed packaged IC 5 by the vacuum chuck 565 places the
packaged IC 5 on the temporary laying table 561.

{Other embodiments]

Although in the above-described embodiment the
centering device 120 is provided, it 1s not always necessary
because the leadframe 2 is subjected to positioning, i.e.
centering, by the cassette holding mechanism 85, as will be
understood from the foregoing description. Although there
is provided a single cutting die 330 in the described
embodiment, the cutting die 330 comprises a plurality of
cutting dies. The details of the cutting process are not
necessarily limited to those described above but may be
changed according to the type of packaged IC 5 to be
processed. ..

[Leadframe roller cutting machine 580]

The above-described leadframe cutting machine 160 cuts
the leadframe 2 into individual packaged 1Cs 5 by shearing
the leadframe 2 between two rotary cutting blades.

Figs. 47, 48 and 49 show a leadframe roller cutting machine
586_&5 another example of the leadframe cutting machine used
in the present invention. The leadframe roller cutting
machine 580 is of the type in which the leadframe 2 is cut
by rolling a disk cutter on the leadframe 2. Fig. 47 is a
plan view of the leadframe roller cutting machine 580.

Fig. 48 is a front view of the arrangement shown in Fig. 47.




Z-axis ball screw 433 through a Z-axis coupling 432. The urgégrﬁél_;;jjwwr~rj
hol di ng menber 442 is driven in the Z-axis direction by a 'Y@Lhdefwdeylgkgtf‘
Fig. 40 is an enIa;ng_yiqw

jooC ey

443 through a cylinder shaft 444.
show ng the Z-axis |
{

}
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out put shaft of the Z-axis servonotor 431 is connected to a

Fig. 49 is a sectional side view of the arrangement shown in

Fig. 48 as viewed from the right-hand side thereof. A base
plate 581 is secured to the frame of the system.
The leadframe roller cutting machine 580 has two

parallel coclumns 582 with a circular sectional

configuration. The lower ends of the two columns 582 are
secured to the base plate 581. The upper portions of the
columns 582 are fixedly connected by a horizontal plate 5883.

An air cylinder 584 is fixed on the top of the horizontal

pPlate 583. A piston rod 585 which is an output shaft of the

air cylinder 584 is secured to the upper end of a vertically

moving plate 586. The vertically moving plate 586 has an
approximately cubic frame structure.

The rear part of the vertically moving plate 586 is
provided with four bearings 587 at four upper and lower
positions, respectively, to enable the vertically moving

plate 588 to move vertically along the two columns 582.

Thus, when the alr cylinder 584 is activated, the vertically

moving plate 586 is driven to move vertically along the

columns 582. A rall 580 is secured in the vertically moving

plate 586. A 1linear bearing 591 is movably disposed on the
rail 580.

A connecting member 592 1s secured to the linear
bearing 591. The connecting member 592 is secured to a

driven member 593 disposed at the back of the leadframe

roller cutting machine 580. The driven member 583 is driven

to move the linear bhearing 581. Both ends of a rodless

cylinder 595 are secured to the vertically moving plate 586,

e ey

’!
{
f




direction driving nechanismfor the |lower |ead holding mnenper-441 and the
upper |ead hol ding menber 442, together with the |ead suppbREPnmdvabl e .HE{’
menber 452. Four vertical Z- axis guides 435 are fixed on tTE'ﬂDVlng"“"m1
pl ate 402. The Z- axis guides 435 have a columar shape ang hqe ogﬁy i
movi ng plate 481, an upper noving plate 491 and a roller reta i'hg” ﬁfét §
561 in the Z-axis direction. The Z-axis ball screw 433, wh cq_Ls_drlven

the Z-axis servonotor 431, has a |ower, ball screw 461 and an upper ball

screw 462 in the lower and upper port3ris, respectively, of~tte =

A cutting blade support member 597 1s secured to the lower
surface of the connecting member 592. A cutting blade
support shaft 598 is secured to the cutting blade support
member 597. A cutting blade 599 is rotatably supported by
the cutting blade support shaft 588 through a bearing.

Accordingly, the rodless eylinder 585, the driven
member 593 and the connecting member 5982 are mounted on the
vertically moving plate 588 so as to move vertically. When
the rodless cylinder 595 is activated, the cutting blade 599
is driven to move along the rail 590 as a guide. A
vertically moving table 800 is vertically movably disposed
on the lower portions of the columns 582. A machining table
601 is disposed on the top of the vertically moving table
800. _

A vacuum chuck 802 1s disposed on the machining table
501 to fix the leadframe 2 on the machining table 801 during
the cutting process. The machining table 601 is provided
with a slit 603. The slit 803 is used to receive the
cutting blade 599 when the leadframe 2 is cut.

A table vertically driving mechanism 610 is disposed
underneath the vertically mofing table 800. The table
vertically driving mechanism 810 moves the table 800
downwardly so that the table 800 does not interfere with the
leadframe 2 when the leadframe 2 is placed on the machining
table 601. Linear cams 811 are secured to the lower surface
of the table 600. Cam followers 612, which are rollers, are
in contact with the linear cams 811, respectively. The cam

followers 612 are rotatably supported on a moving plate 613.



central part of the Z-axis ball screw 433. The |ower ball screw 461 and
t he upper ball screw 462 have respective threads cut thereggglnnanvﬁgiﬁj §»
relation to each other wth the sane pitch. The Iom&rfb SCr _~6&
has a lower ball nut 471 screwed thereon. The lower ball [nyt 471 is

nonrotatably secured to the |ower noving plate 481. The Iomér'1&a@ co 1097
hol di ng member 441 is secured to the distal end portion of: L_e | ower

i Y Pl |

novi ng plate 481. Accordingly, the Iomgi | ead 1

e .

The moving plate 613 moves along two rails 614 secured to
the base plate 581 through linear bearings 615.

The moving plate 613 is connected to an output rod of
an air cylinder 616. The air cylinder 616 drives the moving
plate 613 to move along the rails 614. As the moving plate
613 moves, the cam followers 612 push up the respective
linear cams 611 or allow them to lower, causing the whole
table 8600 to be pushed up or lowered.

[Rotary table vertically driving mechanism 820]

The above-described rotary table 305 (see Figs. 25,
28(a) and 28(b)) is vertically moved by the rotary table
vertically driving mechanism 308, which comprises a cam
mechanism, when the packaged IC 5 to be cut is placed on the
cutting die 330. However, the vertical movement of the
rotary table 305 is not always necessary to perform by a cam
mechanism. Fig. 50 shows an example in which a rotary table
Is vertically moved by an air cylinder. A rotating center
shaft 625 of a rotary table 821 is provided with a vacuum
hole 622 for sucking air. The packaged IC 5 is vacuum-held
on the rotary table 821 by sucking air from the vacuum hole
B22.

The rotating center shaft 825 has a piston 823 formed
the;eon. The piston 623 1s fitted in a cylinder 624.

Accordingly, when alr is introduced into the cylinder
624, the piston 623 is moved. Thus, the rotary table 621 is
caused teo move vertlcally. A gear 826 1s secured to the
lower portion of the rotating center shaft 625. The gear

628 1s in mesh with a gear 827. The gear 827 is driven to



hol di ng menber 441 can be noved in the Z-axis direction by rotatively
driving the Z-axis ball screw 433 by the Z-axis servonntorr43lw_The“QQQ§£~_j
ball screw 462 has an upper ball SREDLACT e ooy
nut 472 screwed thereon. The upper ball nut 472 is nonrdtatébly~5ecuf””hr
to the roller retaining plate 561. A R d]

| 3t Lucrgy

o

]
] .
e

rotate by an electric servomotor (net shown). Accordingly,
the rotary table 821 is driven to rotate for indexing
through the gear 827.

[Advantageous effects of the invention]

As has been detailed above, according to the present
invention, packaged ICs having different sizes and shapes
can be efficiently positioned and centered for machining in
large quantity by a single processing system. Therefore,
different facilities are not needed. Thus, the processing
system is simplified. It is possible to meet a need of
increasing the throughput of the IC leadframe machining
process simply by increasing the number of IC leadframe
processing systems each unitized as a single processing
system without a need of new facilities.

Although the present invention has been described
through specific terms, it should be noted here that the
described embodiments are not necessarily exclusive and that
various changes and modifications may be imparted thereto

without departing from the scope of the invention which is

limited solely by the appended claims.



driving roller 456 is rotatably supported at the distal end portion of the
roller retaining plate 561. Accordlni , the driving rol | ¢~456_can be

moved in the Z-axis direction by“llmﬁ I"\Imgmlﬂml Eg }Q\i/erz FRES_LﬂfleWszrec%W‘?:

o et

433 by the Z-axis servonotor 431
and the upper ball screw 462 have respecflve threads cut th re qpﬂ

I nverse relation to each other, the rotation of the Z-axis bﬁ|f?géLéM/
causes the driving roller 456 and t he é wer | ead hol di ng newbeL_Aél to nDye
vertically through equal distances in posite directions ‘to each other o
The driving roller 456 is engaged in an engagenent groove 541 -t
engagenent nenber 454. By nDV|WEﬁTrﬁﬁcﬁﬁA&Mﬁpriﬂ der 456 in the Z-aX|s

direction, the Iead su novabl e ne
1. An éﬁﬁ%rame process system unitized as a single

DO I i
et o,

&
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processing system, comprising:

storage means for storing a stack of leadframes each
naving a plurality of IC chips mounted thereon;

separating means for separating a leadframe one
by one from said stack of leadframes stored in said storage
means;

leadframe cutting means for cutting said leadframe into
each individual IC chip to obtain a packaged IC;

machining means for machining lead wires of said
packaged IC; and

transfer means for transferring said leadframe between
said separating means and said leadframe cutting means and
for transferring said packaged IC between sald leadframe
cutting means and said machining means.
2. An IC leadframe processing system according to claim 1,
further comprising a centering device disposed-between said
separating means and said leadframe cutting means to
position said leadframe separated by sald separating means.
3. An IC leadframe processing system according to claim 1
or 2, whereln said separating means 1s an IC pushing-up
mechanism that pushes up said stack of leadframes in said
storage means from a bottom of said stack to separate only a
topmost leadframe from saild stack of leadframes one by one.
4, An IC leadframe processing system according to claim 1
or 2, wherein said machining means comprises:

cutting means for cutting corner portions of sald lead



can be urged toward the | ead support fixed nenber 451 thr
The engagenent nmechanismof the driving roller 456 and th
groove 541 is the | ead support novable ne
i ndependent | ymmm”!Em%%m in the Y-axis direction of
402. The'senga s ve 541 absorbs the novenent
direction of the noving plate 402. The upper noving pl ate
t he upper | ead hol di ng nmenber 442 secured to the distal ¢

Ough_ -a‘- :_.S-pf-- L-Ilg_A:5.5_

eREfigagenent QUEEY

nbeT"452 - -
FOVi:ng,.phate

ii ne?f e "‘Y’."a)(;ﬁt

AQ1 - whi.ch .

nd portion

thereof, is driven to press in the Z-8&is direction by th
443 through the cylinder shaft 444. Consequently, the upp

g Cyl T naer—devee:
er

wires and cutting dam portions interconnecting saild lead

wires and further cutting distal end portions of

wires: and

said lead

a lead bending machine for bending sald lead wires by

holding and moving distal ends of said lead wires.

-

5. An IC leadframe processing system according

wherein said transfer means comprises:

to claim 2,

a first transfer device for transferring said leadframe

between said centering device and said leadframe
means;

a
IC cut
means; and

a

cutting

second transfer device for transferring said packaged

by said leadframe cutting means to said machining

third transfer device for transferring said packaged

IC between a plurality of machining steps in said machining

- means.
g. An IC leadframe processing system according
wherein said cutting means.comprises:

a lead processing machine table for placing

to claim 4,

said

packaged IC thereon, said lead processing machine table

being controlled so as toc be movable in a predetermined

plane for cutting said packaged IC placed thereon:

a lead processing machine indexing table for indexing

said packaged IC placed on said lead processing machine

table to a rotational angle position substantially in said

plane; and
a cutting die for cutting said lead wires.

7. An IC leadframe processing system according

to clalm 4,



- 55 - |lead holding nenber 442 is urged toward the | ower | ead qldlng s

menber 441. In a state where the upper |ead hol din menber 442;LS°'”ged CsD
toward the | ower |ead hol di ng nenber 44143’& " uuﬁ ﬂﬂre or jthe.like, .. T~
when the lower |ead holding nenber 441 | ead hOﬁdﬁﬁgﬁQE"”7 f
menber 442 also noves together with it so as to fol F'ow't he foVenent. . of th_J
| oner | ead hol di ng nmenber 441 while being held in the urged |

- 65 -

e

wherein said cutting means has cutting die members
simultaneously driven by a same press machine to cut the
corner portions of said lead wires, the dam portions of said
lead wires, and the distal end portions of sald lead wires.
8. An IC leadframe processing svstem according to claim 6,
wherein salid lead processing machine indexing table
comprilses:

a first lead processing machine indexing table for
indexing said packaged IC to a rotational angle position
substantially in said plane to cut pinch portions, which are
corner portions of said lead wires;

a second lead processing machine indexing table for
indexing said packaged IC to a rotational angle position
substantially in said plane to cut dam portions
interconnecting respective portlions of said lead wires so
that said lead wires do not separate from each other;

a third lead processing machine indexing table for
indexing said packaged IC to & rotational angle position
substantially in said plane to cut lead distal end portions
at which distal end portions of sald lead wires are
connected to each other so that said lead wires do not
separate from each other: and

a fourth lead processing machine indexing table for
inaexing said packaged IC to a rotational angle position
substantially in said plane to bend distal ends of said lead
wires. |
g. An IC leadframe processing system according to claim 8,

further comprising a feed correction driving mechanism for



state. Fig. 41 is an enlarged front view of the |ead holding device

for fixedly supporting the f“i' | C l eads during t'h@ Bebdion .'Q)f
the leads, in which a part H“m mnuﬁ"ﬂ ing device is shown in a e
sectional view Fig. 42 is & Sectidnaf view of the |ead hold“ng“ﬁévrce as‘
seen fromthe arrow A-Ain Fig. 41. The |ead hol di ng device.ls..L.nstalled

on the | ead support block 453. The |-e&b support bl ock 453 is fixedly
install ed on the base 401. The lead holding device conprises the |ead

support fixed RMey 42Lp MGt icdsitions in sald plane of said first
ledd processing machine indexing table, saild third lead.

processing machine indexing table and said fourth lead

processing machine indexing table.



a | ower nenber whose position is fixed, and the |ead supporpmmnnuable

menber 452, which is an upper nenber. As has been stated dﬁyé At he Ieadil?
support movabl e menber 452 is urged toward the |ead support| fixed meiber’ "=
451 by the Z-axis servonotor 431 and the Z-axis ball screw|433., GUId?
bars 457 are secured to the engagenent nenber 454 in suchla nahﬂer as 1Y)
extend in the Z-axis direction. An upper |ead support nenbe ting par f
521 and a | ower |ead support nenber unting part 511 arej fltted on the :
gui de bars 457 so as to be anabIe r five to each other: . LS.}
457 enabl e t he engagenentC ePAJRRANGY EROCRIBING S¥STEM

ABSTRACT

An IC leadframe processing system for use in an IC
manufacturing system, whereby IC leadframes of different
tyvpes can be subjected to various lead machining processes
by a single processing system without a need of various
types of cutting and bending dies. The topmost leadframe is
separated by a separating device one by one from a stack of

leadframes stored, each having a plurality of IC chips
connected thereto. The leadframe 1s cut into each
individual packaged IC by a leadframe cutting device. Lead
wires of each packaged IC are subjected to pinch cutting,
dam cutting and end cutting by a cutting die and then bent

into a Z shape by a bending machine.

Figure 1



- 56 - support novable nenber 452 to nove in the Z-axis direction and
guide themw th respect to the | ead support fixed nenber '
the driving roller 456 engaged in the engagenent groove 54
menber 454 is noved downwardly, and further, the | ead supppr
menber 452 is noved downwardly through the spring 455, the




supporting the root portions of the | eads. Even after the |ead support
novabl e nmenber 452 has cone in contact with the | ead root portions, the

engagenent mnenber 454 is further noved downwardly until

E&Ps upport - ng oot
force fromthe spring 455 reaches a predeterm ned nagnity ‘ The p ef
| ead support nenber nounting part 521 and the |ower |eac
nmounti ng part 511 have spaces 522 and 512 forned therein,
that the upper |ead holding nmenber 442 and the | ower Iecd
441 can freely nove in both the Y- andZ-axis directionsg

and 512. Fig. 43 shows the way in which | eads of a packa

t

ubport nenber

r spect. L VIgTY,
holdlng nenbe

Sp
ed | C 5 are bent

The packaged I1C 5 is positioned and fixedly supported on the rotary tabl e

305.

Fig.2
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The rotary table 305 holds the packaged 1C 5 by vacuum or the |ike and has
the function of indexing rotation whereby |eads L of the packaged IC 5 that
are to be worked are indexed to a working position. Wth the root portions
of the leads L press-supported by the |ead support fixed; IETEL ;401 and:the
| ead support novabl e nenber 452, the distal end portidﬁﬁﬁgﬁifhéileads’té
are cl anped between the |ower |ead hol ding nenber 441 [and the upper |éad
hol di ng nenber 442. Then, the Y-axis servonotor 421 and th@gZﬁ@KiET? i i
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menber 441 and the upper

arc-shaped | ocus as shown in Fig. 43,

[ nverting device 560] Fi gs.
560.

- 4

servonobtor 431 are controlled such that the | ower
| ead hol di ng nmenber 442

| ead
draw a circul ar

t her eby ~bendi-ag-t-he-+-eadg L
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Fig. 44 is a plan view Fig. 45is a front view Fig. 46 is a side view
The inverting device 560 is used to invert the conpl eted packaged I1C 5 and
to tenmporarily lay the inverted packaged IC 5 on a tenporary |aying table

561. The
ai r-operated actuat

for

oscillating arm 564.

a through-hole 566

tenporarily laid packaged IC 5 is stacked
for storage by a transfer device (not shown).
or having an output shaft 563 that
oscillating arm564 is secured to the output shaft
hol di ng the packaged IC 5 is di spdsed on the
The tenporary laying ta

end of th

such that the dista

Fig.5
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a tray (not shown)
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arm 564 can pass through the through-hole 566. Accordingly, when the
oscillating arm 564 hol ding the packaged IC 5 oscillates, the distal end of
the oscillating arm 564 passes through the through-hole-566,._and only the
packaged 1C 5 is placed on the tenporary |aying tabl'é{@l&f;ﬁmgﬁﬁg RUFS 1 S
secured to the root of the output shaft 563 so as to i~---lil'ét-94-égﬂerher
with the oscillating arm 564 as one unit. A shock alsarhe Bgﬁ !is_f'.ix d on
a frame 559 to which the rotary actuator 562 is secuded. “THe S GSWa}Js rber
567 -6 - . —

| |

Fig.6
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-58- stops the oscillation of the dog 578. The shock absorber 587
receives the distal end of the dog 578 to danp the scillation when the
oscillating arm 564 hol ding the conpl et ed packaged HRI??A ' gfﬁfpuun1chuck
565 places the packaged IC 5 on the tenporary |ayijn “i%mﬂ;w~“_1 HL[CIher
odi ment the "tentering

enbodi nment s] Al t hough in the above-descri bed
30 BEC 997 | |

device 120 is provided, it is not always necessary
—
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because the leadframe 2 is subjected to positioning, i.e. centering, by
the cassette hol di ng mechanism 65, as will be understood fromthe

foregoi ng description. A though there is provid Msunng_ggiilng die 330
in the described enbodinent, the cutting die 33 Qc@hpft“L ;r-rallty of
cutting dies. The details of the cutting process; are no-—neles~

i1y
limted to those descri bed above but may be chat g gﬁ%fgdln toithe type
of packaged IC 5 to be processed. [Leadfrane ro re n Q%a hijne 580]

The above-described | eadfrane cutting fachi ne 16

Fig.8

ERE T 92d




the leadframe 2 into individual packaged ICs 5 by shearing the |eadframe 2
between two rotary cutting bl ades. Figs. 47, 48 and 49 show a | eadfrane
roller cutting nmachi ne 580 as anot her exanple of the | eadfranme cutting
machi ne used in the present invention. The Ieadf-f-aﬁ‘e-f—eH—-eFm-e-ut—t-l ng

machi ne 580 is of the type in which the | eadframe~2-1 8 CUENTOGHES) 11 ng a
disk cutter on the leadfrane 2. Fig. 47 is a pl an: Vi'ew OT" frame

roller cutting nmachine 580. Fig. 48 is a front vme fat ment
shown in Fig. 47. -9 - W% m%ﬁﬁ
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Fig. 49 is a sectional

as viewed fromthe right-hand side thereof.
the frame of the system

two parallel

| ower ends of the two columms 582 are

Fig.11
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A base

side view of the arrangenent shown in

Fig. 48

plate 581 is secured to
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The leadfrane roller cutting nachine 580 has
colums 582 with a circular sectlonaL cqmﬁm

The



secured to the base plate 581. The upper portions of the colums 582 are
fixedly connected by a horizontal plate 583. An air cylinder 584 is fixed
on the top of the horizontal plate 583. A piston rod 585 which is an
out put shaft of the air cylinder 584 is secured to the upper end of a

vertically noving plate 586. The vertically novy Ty i %it an
approxi mately cubic franme structure. The rezﬁﬁs %_ _E\?e '?Zr tically
noving plate 586 is provided with four bearings 587 at four uppeér:and

| ower positions, respectively, to-eddble the ver |ca3I@yﬁ|’Emv;§9@




pl ate 586 to nove vertically along the two colums 582. Thus, when the air
cylinder 584 is activated, the vertically nmoving plate 586 is driven to
nove vertically along the colums 582. A rail 590 is;, ed.in the
vertically moving plate 586. A linear bearing 591 is ﬁ§ agf'y _ﬁbUsed on
the rail 590. A connecting nenber 592 is secure f ~[Xheaf:
bearing 591. The connecting nenber 592 is secured to dglvzﬂ nber 593
di sposed at the back of the leadframe roller cutting Tt_m“‘ qgngHe
driven menber 593 is driven - 12 -

e . e

161




to nmove the linear bearing 591. Both ends of a rodless cylinder 595 are
secured to the vertically noving plate 586.

-60- A cutting blade support nenber 597 is secured to the l'ower surface
of the connecting menber 592. A cutting bl ade

- 13 - i |
Fig.14
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support shaft 598 is secured to the cutting bl ade support nenber 597. A
cutting blade 599 is rotatably supported by the cutting bl ade support
shaft 598 through a bearing. Accordi ngly, the rod+ess\gy_|nder 595,
the driven nenber 593 and the connecting nenber 592 IRfH@XL”;
vertically moving plate 586 so as to nmove vertically. “Ehi
cylinder 595 is activated, the cutting blade 599 is
the rail 590 as a guide. A vertically noving table 600 |3
novably di sposed on the |ower portiongdof~ the colu
tabl e

185

164




601 is disposed on the top of the vertically noving table 600. A
vacuum chuck 602 is disposed on the machining table 601 to fix the
| eadf ranme 2 on the machining table 601 during the cutting process. The
machining table 601 is provided wth a slit 603. The slit 603 is used to
receive the cutting blade 599 when the |eadfranme 44+ gpkum gA tabl e
:gjt‘r | SHESH
a

vertically driving nmechanism 610 is di sposed underrjé T he A y
nmoving table 600. The table vertically driving nmech |sn161gnnoves t he
tabl e 600 - 15 - | a0 LEC 1997
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downwardly so that the table 600 does not interfere with the [|eadfrane 2
when the |eadframe 2 is placed on the machining table 601. Linear cans 611
are secured to the lower surface of the table 600. Camfollowers 612,
which are rollers, are in contact with the |inear cans611, respectively.
The cam followers 612 are rotatably supported on a novidg: p_l*;a-’gﬁgp!jfﬂ’ag,i;
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- 61- The noving plate 613 noves along two rails 614 secured to the base
pl ate 581 through |linear bearings 615. The noving plate 613 is
connected to an output rod of an air cylinder 616. The air cylinder 616
drives the noving plate 613 to nove along the rails 614. As the noving

pl ate 613 noves, the camfollowers 612 push up the respective |inear_cans
611 or allow themto | ower, causing the whole table o@@pﬂp~b@-p§§h¢d51p or
| owered. [Rotary table vertically driving nmechani sm p?2

above-described rotary table 305 (see Figs. 25, 26(a) and 26 b)) |s
vertically noved by the rotary table _ e

Fig.19




vertically driving nmechani sm 308, which conprises a cam nmechani sm when the
packaged 1C 5 to be cut is placed on the cutting die 330. However, the
vertical novenent of the rotary table 305 is not always necessary to
performby a cam mechanism Fig. 50 shows an exanpl e f-R—whi-ch.a.rot ary,
table is vertically noved by an air cylinder. Arotati ﬁ%eﬁt’eﬂl" §haf11p
of arotary table 621 is provided with a vacuum hole $22~for-sticki ng- Al
The packaged I1C 5 is vacuumheld on the rotary table 621fby @Lﬁgg?g::alﬁ’

Ak
O

fromthe vacuum hol e 622. The - dtat-i ng center shaf & pifstjon
623 formed thereon. The piston 623 is fitted in a cylin ]

Fig.20
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Accordingly, when air is introduced into the cylinder 624, the piston 623
Is noved. Thus, the rotary table 621 is caused to nove vertically. A gear
626 is secured to the |lower portion of the rotating center shaft 625. The
gear 626 is in nmesh with a gear 627. The gear 627 is driven to
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rotate by an electric servonotor (not shown). Accordingly, the rotary
table 621 is driven to rotate for indexing through the gear 627.

[ Advant ageous effects of the invention] As has been detail ed above,
according to the present invention, packaged |Cs having_dfﬁ@éﬁ%ﬂt si zes:
and shapes can be efficiently positioned and centered forkn ling in

| arge quantity by a single processing system Therefore, ' Frt
facilities are not needed. Thus, the %&Pcessing '
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systemis sinplified. It is- possible to neet a need of increasing the

t hroughput of the I C | eadframe machi ning process sinply by increasing the
nunber of 1 C | eadfrane processing systens each unitized as a single
processing systemw thout a need of new facilities. Al t hough the
present invention has been described through specific terms,.it_should be
noted here that the described enbodi nents are not necess?rfr“l Ig.cexcl usi, ve
and that various changes and nodifications may be i nparjt ed-theret o =

wi t hout departing fromthe scope of -t B& i"nvention whlchuél, 8 8 DEC e
R £ i

-
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limted solely by the appended cl ai ns.
- 63- VWHAT IS CLAIMED IS: 1. An IC |eadfrane
processi ng systemunitized as a single processing system coqp_yi si ng:
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storage neans for storing a stack of |eadframes each having a plurality of
| C chips nounted thereon; separating neans for separating a Ieadfrarre
one by one fromsaid stack of |eadframes stored in said gfm:a ~fre
| eadf ranme cutting neans for cutting said | eadfranme into e‘ét‘h .1.-. 1C
chip to obtain a packaged IC machi ni ng nmeans for ma'.hl n| ng Tead Wi res

of said packaged IC, and transfer means for transfefri $q’;f§t 697
cut ing rrean
| o

| eadf rane between said separating neans and said | eadfrat
and for transferring said packaged |IC petween said | eadfr

Fig.26 (a)
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cutting neans and said machining neans. 2. An IC |eadframe processing
system according to claim1, further conprising a centering device disposed
bet ween said separating nmeans and said | eadframe cutting n __“ﬁg nrA@si-t i on
sai d | eadfrane separated by said separating neans. 3. Af'l g&éﬁgﬁﬁﬂ
processing systemaccording to claim1l or 2, wherein said i{sgparating neans
Is an | C pushing-up nechanismthat pushes up said stack df IQhﬁfﬁh 8§97 n
said storage neans from a botton1of said stack to separatd dnly a topm)s__i

| eadf ranme from ﬁd st | eadf raesqone by one. 4. An “eadfTane

processi ng syst kquf g toclaiml or 2, wherein said_pgachining.neans.
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cutting neans for cutting corner portions of said |ead
-64- wres and cutting dam portions interconnecting said lead wres and
further cutting distal end portions of said | ead
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w res: and a | ead bendi ng machine for bending said | ead wires by
hol di ng and novi ng distal ends of said lead wres. 5. An |IC | eadfrane
processi ng system according to claim2, wherein said transfer neans
conpri ses: a first transfer device for transferring said | eadfrane
bet ween said centering device and said | eadframe cutting ]
second transfer device for transferring said packaged j{iE& Kéﬁf‘gal d

| eadf ranme cutting neans to said machi ni ng neans; and “athird.transfer
device for transferring said packaged 26 - [ 50 EjE{’, 1957 ‘
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| C between a plurality of machining steps in said nmachining neans. 6. An.

| C | eadf rane processing systemaccording to claim4, wherein said cutting

nmeans conpri ses: a | ead processing nmachine table for placing.said ... __
packaged | C thereon, said | ead processing nachine table be %@P@@h{rblled“t?:
so as to be novable in a predeternmined plane for cutting sapig-packaged-1-C. :
pl aced t hereon; a | ead processing nmachi ne i ndexi ng tabj e f@“‘b@ﬁfﬁﬁygg !
sai d packaged I C placed on said | ead processi ng nmachine tablie f@ K= Jj__Ii

rotational angle position substantially7in said
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pl ane; and a cutting die for cutting said lead wires. 7. An I C

| eadf rame processing system according to claim4,
- 65 - wherein said cutting nmeans has cutting die nmenbers simnultaneously

driven by a same press machine to cut the

- 28 - 1_“5;#”?“ E;ch

% f 2D ut{;ﬁﬁﬁ

Fi1g.33

335 334
LL\\\\\\\[\\\\\ 3 pd

is A\ 3

350

X0 3%

\\\\\\\\\\

331

W A T WA -y




corner portions of said lead wires, the damportions of said | ead wres,

and the distal end portions of said |lead wires. 8. An | C | eadfrane
processi ng system according to claim®6, wherein said | ead processing
machi ne i ndexi ng table conprises: a first | ead processing machi ne

i ndexing table for indexing said packaged ICto a rotational angle
position substantially in said plane to cut pinch portions, which are
corner portions of said |lead wres; a second | ead proce55|ng Jmachi ne

i ndexi ng table for indexing said packqggd.lc to a rotatianal ang]e posi-tion
substantially in said plane to cut dam portions |nterconnect|ng respective
portions of said |lead wires so i p 90 boi &

‘é

353
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that said |ead wires do not separate from each other:
processi ng machi ne i ndexing table for indexing said package

athird | ead
dICto a

rotational angle position substantially in said plane to cut |ead distal

es _are connect ed

end portions at which distal end portions of said lead wr
to each other so that said lead wires do not separate from
a fourth [ ead processing machine indexing table for indexin
IC to a rotational angle position substantially in said p

distal ends of said |lead wires. 34N -1 C | eadf rame prod
according to claim8, further conpr|5|ng a feed correction
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- 66 - correcting respective positions in said plane of said first |ead
processi ng machi ne indexing table, said third | ead processing nmachine
i ndexi ng table and said fourth | ead processi ng machi ne i ndexi ng tabl e.
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ABSTRACT

An IC leadframe processing system for use in an IC
manufacturing system, whereby IC leadframes of different
types can be subjected to various lead machining processes
by a single processing system without a need of various
types of cutting and bending dles. The topmost leadframe 1s
separated by a separating device one by one from a stack of
leadframes stored, each having a plurality of IC chips
connected thereto. The leadframe is cut intc each
individual packaged IC by a leadframe cutting device. Lead
wires of each packaged IC are subjected to pinch cutting,
dam cutting and end cutting by a cutting die and then bent

into a Z shape by a bending machine.
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