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TITLE OF THE INVENTION
Method and Apparatus for Processing Leadframe
BACKGROUND OF THE INVENTION

" Field of the Invention

The present invention relates to a method and an apparatus for
processing a leadframe on which electronic parts such as ICs are mounted
and then molded in resin to seal them. The invention further relates to
improvements in a method of processing a leadframe and an apparatus to
which this method is applied, the processing referring to cutting of a
predetermined portion of the leadframe, cutting of the leadframe to
separate works (electronic parts each composing a product) on the
leadframe, bending of a predetermined portion of the leadframe, ox the like.
Description of the Background Art

Aleadframe processing apparatus usually includes a leadframe
loading unit for supplying, along a leadframe loading transport passage, a
leadframe which has not undergone lead processing, a lead processing unit,
and a leadframe unloading unit for discharging a leadframe which has
undergone lead processing. The lead processing here refers to processes of
cutting a leadframe, bending a leadframe, cutting (punching) a leadframe
to separate works, and the like.

The lead processing unit of the leadframe processing apparatus
conventionally includes one press for processing (processing press). A

- plurality of sets of molds for processing (processing molds) are fixed to the

press, the molds each having a punch and a die located at a pitch position
correspdnding to pitch of works on a leadframe. The press thus has a so-
called progressive mold structure.

In the lead processing, a leadframe is intermittently supplied step by
step to predetermined positions between punches and dies of the molds
while cutting and bending processes or the like are performed by using the
punches and dies.

A die set including a mold is attached to the conventional processing
press. Therefore, if the processing press has a die set including a mold for
cutting, it constitutes a lead cutting apparatus. If the processing press has
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a die set including a mold for bending, it constitutes a lead bending
apparatus.

The conventional leadframe processing apparatus has a structure in
which a plurality of sets of processing molds are fixed to one processing
press. In order to adjust the pitch of the processing molds (punch and die
of a die set) according to the pitch of works on a leadframe such that the
processing molds are surely attached to the processing press with high
precision, a considerable proficiency is required which is also needed
because such type of apparatus is a ultraprecision processing apparatus

. used for small-sized electronic parts.

Specifically, since each processing mold is fixed to one processing
press, its processing function for a leadframe is inappropriate if alignment
of the mold with the press is inaccurate, resulting in significant
disadvantageous effects such as occurrence of defectives.

SUMMARY OF THE INVENTION

One object of the present invention is to provide a method of
processing a leadframe by which the pitch of processing presses (pitch of
processing molds) as discussed above can readily and surely be adjusted
with high precision according to the pitch of works on a leadframe when the
leadframe is processed, and provide a processing apparatus to which this
method is applied. .

A method of processing a leadframe according to the invention which
achieves above object includes the steps of transporting a leadframe to load
it to a lead processing unit having a plurality of sets of processing presses,
adj_usting pitch of the plurality of processing presses according to pitch of
works on the leadframe, and performing a predetermined lead processing
on the leadframe by the plurality of sets of processing presses after the step
of adjusting the press pitch. ' |

A leadframe processing apparatus according to the invention to
implement the leadframe processing method of the invention above
includes a leadframe loading unit placed along a loading transport passage
of a leadframe for loading a leadframe which has not undergone lead
processing, a lead processing unit coupled to the leadframe loading unit
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and h'aving a plurality of sets of processing presses, a leadframe unloading
unit coupled to the lead processing unit for unloading a leadframe which
has undergone lead processing, and press pitch adjusting means for freely
adjusting pitch of the plurality of sets of processing presses in the direction
of the loading transport passage of a leadframe.

According to the method and apparatus for processing a leadframe of
the present invention having the structure as described above, the pitch of
a plurality of sets of processing presses provided to the lead processing unit
is adjusted according to the pitch of works on a leadframe. Accordingly,
with no proficiency in operation, the pitch of processing presses can easily
and surely be adjusted with high precision according to the pitch of works
on aleadframe. As a result, the operation of processing a leadframe can
efficiently and surely be performed.

Preferably, in the leadframe processing apparatus of the invention, a
fitting portion for a leadframe processing mold is placed at the processing
press so as to directly attach the leadframe processing mold to the fitting
portion. By such a structure, the leadframe processing mold can easily be
attached to the processing press with high precision and the whole shape of
the leadframe processing apparatus can be decreased to accomplish
superior practical effects such as reduction of cost and the Like.

According to a preferred embodiment of the leadframe processing
apparatus of the present invention, a sucking discharge mechanism for
processing wastes is provided to the lead processing unit above and
additionally control means is provided for automatically controlling the
degree of sucking processing wastes by the sucking discharge mechanism.
By this structure, the degree of sucking the processing wastes by the
sucking discharge mechanism can automatically be controlled to achieve
superior practical effects that the processing wastes in the lead processing
unit can always be sucked and discharged appropriately.

According to another preferred embodiment of the leadframe
processing apparatus of the invention, the lead processing unit includes a
plurality of lead processing main bodies each having at least one processing
press, and the plurality of lead processing main bodies are detachably
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coupled to each other. This structure thus achieves superior practical
effects that the number of lead processing main bodies in the lead
processing unit can easily and appropriately be adjusted depending on
increase or decrease of the number of processing steps.

The means for adjusting the pitch of the presses in the leadframe
processing apparatus of the present invention includes, for example, a
screw shaft nonrotatably placed in the direction of leadframe loading
transportation, a nut member which is engaged with the screw shaft and to
which a processing press is coupled, and a driving motor which applies
rotational force to the nut member via power transmission means. Using
the press pitch adjusting means having the structure above, the pitch of
processing presses can readily be adjusted by rotating the nut member with
the rotational force applied by the driving motor to shift the nut member in
the direction of the screw shaft, and thus simultaneously shifting the
processing press coupled to the nut member.

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

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1is a schematic side view illustrating a basic structure of a
leadframe processing apparatus according to one embodiment of the
invention; . _

Fig. 2A is a schematic front view of the leadframe processing
app aratus_shown in Fig. 1 and Fig. 2B is a schematic plan view thereof,
illustrating two sets of processing presses placed at a lead processing unit;

Fig. 3 illustrates a press pitch adjusting function of the leadframe
processing apparatus associated with Figs. 2A and 2B;

Fig. 4A is a schematic front view of a leadframe processing apparatus
according to another embodiment of the invention and Fig. 4Bis a .
schematic plan view thereof, illustrating four sets of processing presses
placed at a lead processing unit; and

Fig. 5 illustrates a press pitch adjusting function of the leadframe
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processing apparatus associated with Figs. 4A and 4B.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention are hereinafter described in
conjunction with the drawings.

A leadframe processing apparatus illustrated in Figs. 2A and 2B is
constituted of a leadframe loading unit 1 for supplying, along a loading
transport passage of a leadframe (I/F), a leadframe which has not
undergone lead processing, a leadframe processing unit 2 coupled to
leadframe loading unit 1, and a leadframe unloading unit 3 coupled to lead
processing unit 2 for discharging a leadframe which has undergone lead
processing.

One lead processing main body having two sets of processing presses
41 and 42 is provided to lead processing unit 2.

In addition, a press pitch adjusting mechanism 5 (see Fig. 1) is
provided for automatically and freely adjusting a press pitch P between the
two sets of processing presses 41 and 42 in the direction of the leadframe
(L/F) loading transport passage.

Processing presses 41 and 42 are each provided with mold fitting
portions 6 formed with high precision on the upper front and lower front
thereof as shown in Fig. 1. An upper mold 71 and a lower mold 72 of a
leadframe processing mold (mold for cutting or folding a leadframe) 7 are
respectively attached to mold fitting portions 6. Accordingly, the
apparatus has a one mold per one press structure.

Mold fitting portions 6 are each formed with high precision, so that
upper mold 71 and lower mold 72 can directly be attached to mold fitting -
portions 6 without inserting a conventional mold die set therebetween.
Consequently, the whole shape of mold fitting portions 6 and their
peripheral space can be decreased and accordingly the whole shape of
processing presses 41 and 42 is made compact.

Lead processing unit 2 is further provided with a sucking discharge
mechanism 8 for sucking wastes generated in the lead processing by
processing mold 7 to automatically discharge them to the outside or to keep
them in a processing waste holding portion. An automatic control
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mechanism 9 using control by a personal computer, inverter control and the
like, for example, is further provided so as to adjust the degree of sucking
(suction force or dust collection foxce) the processing wastes by sucking
discharge mechanism 8. .

In this way, an appropriate sucking operation is pexrformed in the
lead processing and accordingly, this structure enables prevention of
curving deformation of a leadframe (L/F) due to excessive sucking operation
as well as suction of generated processing wastes to efficiently and surely
discharge them to the outside. ' :

Referring to Fig. 3, press pitch adjusting mechanism 5 is constituted
of a driving motor 51, a spline shaft 52 supported along the loading
transport passage of a leadframe (I/F) and placed such that it is rotated by
driving motor 51, a screw shaft 53 nonrotatably placed along the leadframe
loading transport passage, a nut member 54 engaged with screw shaft 53,
and power transmitting means 55 for transmitting rotational force of spline
shaft 52 to nut member 54.

Along the passage through which the power is transmitted by power
transmission means 55, a clutch 56 for transmitting the rotational force of
spline shaft 52 to nut member 54 or blocking it, and a brake 57 for forcibly
stopping rotation of nut member 54 are placed.

Processing presSes 41 and 42 are coupled to nut member 54 engaged
with screw shaft 53 via a bearing member 58 (see Fig. 1).

It is noted that an induction motor or servo motor can be used as
driving motor 51 described above. If the induction motor is employed,
usually a sensor for detecting the distance of movement is provided.

Figs. 2A, 2B and 3 illustrate a structure in which two sets of
processing presses 41 and 42 are arranged with one press 41 (on the front
side) fixedly placed and only the other press 42 (on the rear side) movably
placed for correction.

In order to establish a structure which allows one press 41 to move
for correction as required, press 41 may be provided with nut member 54,
power transmitting means 55, clutch 56 and brake 57 for forcibly stopping
rotation of nut member 54 as described above.
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Description is now given in conjunction with Fig. 3 regarding
correctional shifting of the two sets of processing presses 41 and 42 with the
structure shown in Fig. 2. The correction is made to the press pitch P
between the presses according to work pitch P1 between works on a
leadframe. S
Driving motor 51 is first actuated to rotate spline shaft 52 and then
the rotational force is transmitted to nut member 54 via power transmitting
means 55 to rotate nut member 54.

Nut member 54 is then shifted in the direction in which screw shaft
53 is placed (leadframe loading transport direction) since screw shaft 53 is
nonrotatably placed. At this time, processing press 42 integrally coupled
to nut member 54 is shifted simultaneously with nut member 54. |

Accordingly, in order to coxrect press pitch P of the two sets of
processing presses 41 and 42 according to the work pitch of the leadframe,
nut member 54 may be rotated to appropriately shift it in the direction of
screw shaft 53 such that press pitch P corresponds to the work pitch.

As discussed above, processing press 42 is shifted to and
automatically stopped at a predetermined position by automatic control.
However, the above-mentioned sensor may be used to detect the position to
which the press is shifted and accordingly stop the press at this position.

Figs. 4A and 4B illustrate a structure in which two lead processing
main bodies 21 and 22 each having two sets of processing presses are
detachably coﬁpled to each other in lead processing unit 2. In other words,
total four sets of proéessing presses 41, 42, 43 and 44 are placed at lead
processing main bodies 21 and 22.

" The basic structure of the leadframe processing apparatus illustrated
in Figs. 4A and 4B is substantially identical to that of the leadframe
processing apparatus shown in Figs. 2A and 2B except that the number of
processing presses is different and two lead processing main bodies 21 and
22 are detachably coupled. Therefore, substantially identical components
have the same reference character and description thereof is not repeated
here.

The structure having two detachably coupled lead processing main
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bodies each having two sets of processing presses is advantageous in that
the number of lead processing main bodies is appropriately increased or

.decreased depending on increase or decrease of the number of processing

steps. )

On the other hand, if adjustment is unnecessary of the number of the
lead processing main bodies depending on increase or decrease of the
processing steps, a required number of sets of presses may be provided in
one lead processing main body. An advantage in this case is that spline
shaft 52 and screw shaft 53 can be shared as shown in Fig. 5.

Description is next given in conjunction with Fig. 5 regarding a
correctional shifting operation of the four sets of processing presses 41, 42,
43 and 44 shown in Fig. 4B to correct press pitch P according to the work
pitch of a leadframe. .

Fig. 5 schematically shows a structure in which processing press 41
on the front end is fixed and only the following processing presses 42, 43
and 44 on the rear side can be shifted individually for correction as the
structure of the leadframe processing apparatus shown in Figs 2A and 2B.

Referring to Fig. 5, driving motor 51 is first actuated to rotate spline
shaft 52, and the rotational force is transmitted to nut member 54 via
power transmitting means 55 to rotate nut member 54.

Nut member 54 engaged with nonrotatably placed screw shaft 53 is
accordingly shifted in the direction in which screw shaft 53 is placed. At
this time, processing press 42 integrally coupled to nut member 54 is
accordingly shifted simultaneously with the shift of nut member 54.

_ The correctional shifting operation of nut member 54 (processing
press 42) is similarly effected for processing presses 43 and 44 on the rear
side.

If processing presses 43 and 44 on the rear side are shifted for
correction, clutch 56 and/or brake 57 provided along the passage through
which power is transmitted by power transmitting means 55 avefis
preferably actuated so as to prevent displacement of processing press 42
which has already been shifted for correction. _

Accordingly, processing press 42 is shifted to a predetermined
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positic;n by, for example, the correctional shifting operation as described
above and surely fixed at this position, then the next processing press 43 is
shifted to and fixed surely at a predetermined position, and then the
remaining processing press 44 is similarly shifted to and fixed surely at a
predetermined position. Consequently, press pitch P of four sets of
processing presses 41, 42, 43 and 44 can be corrected according to the work
pitch of a leadframe.

Although the present invention has been described and illustrated in
detail, it is clearly understood that the same is by way of illustration and
example only and is not to be taken by way of limitation, the spirit and
scope of the present invention being limited 6n1y by the terms of the
appended claims.



WHAT IS CLAIMED IS:

1. A method of processing a leadframe (I/F) comprising the steps
of: -
transporting a leadframe to load it to a lead processing unit (2)
having a plurality of sets of processing presses (41, 42, 43, 44);

adjusting pitch of said plurality of sets of processing presses
according to pitch of works on said leadframe; and

performing a predetermined lead processing on said leadframe by
said plurality of sets of processing presses after said step of adjusting press
pitch. ' :

2. The method of processing a leadframe according to claim 1,
further comprising the step of directly attaching a mold (7) for processing a
leadframe to a fitting portion (6) provided to said processing presses (41, 42,
43, 44) before pexforming said lead processing.

3. The method of processing a leadframe according to claim 1,
further comprising the step of sucking and discharging processing wastes
in said lead processing unit by a sucking discharge mechanism (8) for the
processing wastes provided to said lead procéssing unit (2) with automatic
control of degree of sucking the processing wastes.

4.  The method of processing a leadframe according to claim 1,
- further comprising the step of detachably coupling a plurality of lead
processing main bodies (21, 22) which constitute said lead processing unit
(2) before said step of transporting said leadframe to load it.

5. A leadframe (L/F) processing apparatus comprising:

a leadframe loading unit (1) placed along a loading transport passage
of a leadframe for loading a leadframe which has not undergone lead
processing; _

a leadframe processing unit (2) coupled to said leadframe loading
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unit and having a plurality of sets of processing presses (41, 42, 43, 44);

a leadframe unloading unit (3) coupled to said lead processing unit
for unloading a leadframe which has undergone lead processing; and

press pitch adjusting means (5) for freely adjusting press pitch (P) of
said plurality of sets of processing presses in direction of the leadframe
loading transport passage.

6. The leadframe processing apparatus according to claim 5,
wherein ' :
a fitting portion (6) for a mold (7) for processing a leadframe is
provided to said processing presses (41, 42, 43, 44) and said mold for
processing a leadframe is directly attached to said fitting portion.

7. The leadframe processing apparatus according to claim 5,
wherein '

said lead processing unit (2) has a sucking discharge mechanism (8)
foxr processing wastes and further has control means (9) for automatically
controlling degree of sucking the processing wastes by said sucking
discharge mechanism.

8. The leadframe processing apparatus according to claim 5,
wherein _

said lead processing unit (2) includes a plurality of lead processing
main bodies (21, 22) each having at least one said processing press (41, 42,
43, 44), and said plurality of lead processing main bodies are detachably
coupled to each other.

9. The leadframe processing apparatus according to claim 5,
wherein ' _

said press pitch adjusting means (5) includes a screw shaft (53)
nonrotatably placed in direction of loading transportation of a leadframe
(L/F), a nut member (54) which is engaged with said screw shaft (53) and to
which a processing press (42) is coupled, and a driving motor (51) which
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