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TITLE OF THE INVENTION 
Method and Apparatus for Processing Leadframe 

BACKGROUND OF THE INVENTION 
· Field of the Invention 

5 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 refening to cutting of a 

10 p1·edetermined portion of the lead:frame, cutting of the leadframe to 
separate works (electronic parts each composing a product) on the 
leadframe, bending of a predetermined portion of the leadfi:ame, or the like. 
Desc1iption of the Background Art 

A leadframe processing apparatus usually includes a leadframe 
15 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, bendirig a lead:frame, cutting (punching) a leadframe 

20 to separate works, and the like. 
The lead processing unit of the leadfi:ame processing apparatus 

conventionally includes one press for p1·ocessing (p1·ocessing 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 
25 conesponding to pitch of works on a leadframe. The press thus has a so­

called prog1:essive mold structure. 
!Ii the lead p1·ocessing, a leadf:l.'ame is intermittently supplied step by 

step to p1·edetermined positions between punches and dies of the molds 
while cutting and bending processes 01· the like are perfo1·med by using the 

30 punches and di.es. 

A die set including a mold is attached to the conventional processing 
p1·ess. 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 p1·ocessing molds are fixed to one processing 

5 press. In order to adjust the pitch of the p1·ocessing molds (punch and die 
of a die set) according to the pitch of works on a leadframe such that the 
processing molds ai·e 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 ult1·aprecision processing appai·atus 

10 used for small-sized elect1·onic pai'ts. 
Specifically, since each processing mold is fixed to one processing 

press, its processing function for a lead.frame is inappropriate if alignment 
of the mold with the press is inaccurate, resulting in significant 
disadvantageous effects such as occurrence of defectives. 

15 SUMMARY OF THE INVENTION 
One object of the present invention is to provide a method of 

processing a lead.frame by which the pitch of processing presses (pitch of 
p1·ocessing molds) as discussed above can readily and surely be adjusted 
with high precision according to the pitch of w01·ks on a leadframe when the 

20 lead.frame is processed, and provide a processing apparatus to which this 
method is applied. 

A method of processing a lead.frame according to the invention which 
achieves above object includes the steps of transporting a lead.frame to load 
it to a lead processing unit having a plurality of sets of processing presses, 

25 adjusting pitch of the plurality of processing p1·esses according to pitch of 
works on the leadframe, and pe1fo1'ming a predetermined lead p1·ocessing 
on the leadframe by the plurality of sets of p1·ocessing presses after the step 
of adjusting the press pitch. 

A leadframe processing apparatus according to the invention to 
30 implement the lead.frame p1·ocessing method of the invention above 

includes a leadframe loading unit placed along a loading transport passage 
of a leadframe for loading a lead.frame which has not unde1·gone 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 lead.frame unloading 

unit coupled to the lead processing unit for unloading a leadframe which 

has unde1·gone lead processing, and press pitch adjusting means for freely 

adjusting pitch of the plurality of sets of processing presses in the direction 

5 of the loading transport passage of a lead.frame. 

According to the method and apparatus for processing a leadframe of 
the present invention having the structure as desc1ibed above, the pitch of 

a plu1·ality of sets of p1·ocessing presses provided to the lead processing unit 

is adjusted according to the pitch of works on a lead.frame. Accordingly, 

10 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 a leadframe. As a result, the operation of processing a lead.frame can 

efficiently and surely be performed. 

Preferably, in the leadfi.·ame processing apparatus of the invention, a 

15 fitting portion for a lead:o:ame processing mold is placed at the processing 

press so as to directly attach the lead.frame p1·ocessing mold to the fitting 

portion. By such a sti'Ucture, the lead.frame processing mold can easily be 

attached to the processing p1·ess with high p1·ecision and the whole shape of 

the leadframe processing apparatus can be dec1·eased to accomplish 

20 supe1ior practical effects such as reduction of cost and the like. 

According to. a preferred embodiment of the lead.frame processing 

apparatus· of the p1·esent 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 

25 de_gi·ee of sucking processing wastes by the sucking discharge mechanism. 

30 

By this structure, the degi·ee of sucking the processing wastes by the 

sucking discharge mechanism can automatically be control).ed to achieve 

supedor p1·actical effects that the processing wastes in the lead processing 

unit can always be sucked.and dischai·ged approp1iately. 

According to another preferred embodiment of the leadframe 
p1·ocessing appa1·atus of the invention, the lead processing unit includes a 

plu1·ality of lead processing main bodies each having at least one processing 

press, and the plu1·ality 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. 

5 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 d.iiving motor which applies 

10 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 

15 processing press coupled to the nut member. 
The foregoing and other objects, features, aspects and advantages of 

the present invention will become moxe apparent from the following 
detailed desciiption of the present invention when taken in conjunction 
with the accompanying drawings . 

. 20 BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic side view illustJ.·ating a basic st1ucture of a 

leadframe processing apparatus according to one embodiment of the 
invention; 

Fig. 2A is a schematic front view of the leadframe processing 
25 appa1·atus 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 illustJ.·ates 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 pl'Ocessing apparatus 

30 acco1·ding to another embodiment of the invention and Fig. 4B is a 
schematic plan view thereof, illustrating four sets of processing presses 
placed at a lead processing unit; and 

Fig. 5 illust1·ates a press pitch adjusting function of the lead.frame 
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proces.sing 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. 

5 A leadframe processing appm.·atus illustrated in Figs. 2A and 2B is 
constituted of a leadframe loading unit 1 for supplying, along a loading 
transport passage of a leadframe (L/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 

10 processing unit 2 for discharging a lead:frame which has undergone lead 
processmg. 

One lead processing main body having two sets of p1·ocessing presses 
41 and 42 is provided to lead processing unit 2. 

In addition, a press pitch adjusting mechanism 5 (see Fig. 1) is 
15 provided fo1· automatically and freely adjusting a press pitch P between the 

two sets of processing presses 41 and ·42 in the direction of the lead.frame 
(L/F) loading transport passage. 

Processing p1·esses 41 and 42 are each provided with mold fitting 
portions 6 formed with high p1·ecision on the upper front and lower front 

20 thereof as shown in Fig. 1. An upper mold 71 and a lower mold 72 of a 
lead.frame processing mold (mold for cutting or folding a leadframe) 7 are 
respectively attached to mold fitting po1'tions 6. Accordingly, the 
apparatus has a one mold per one press structure. 

Mold fitting portions 6 are each formed with high precision, so that 
25 upper mold 71 and lower mold 72 can dii:ectly 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 th ell: 
peripheral space can be decreased and accordingly the whole shape of 
p1·ocessing presses 41 and 42 is made compact. 

30 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 p01·tion. An automatic control 
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mech~nism 9 using cont1·ol by a personal computer, inverter control and the 
like, for example, is nll'ther provided so as to adjust the degree of sucking 
(suction force or dust collection force) the processing wastes by sucking 
discharge mechanism 8. 

5 In this way, an appropriate sucking operation is perfo1med in the 
lead processing and accordingly, this structure enables prevention of 
cu1'Ving deformation of a leadframe (LIF) due to excessive sucking operation 
as well as suction of generated processing wastes to efficiently and s~rely 
discharge them to the outside. 

10 Refe1ring 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 lead.frame (LIF) and placed such that it is rotated by 
diiving motor 51, a screw shaft 53 nonrotatably placed along the leadframe 
loading transport passage, a nut member 54 engaged with sc1·ew shaft 53, 

15 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 ti·ansmitted by power 
transmission means 55, a clutch 56 fo1· transmitting the i·otational force of 
spline shaft 52 to nut membe1· 54 or blocking it, and a b1·ake 57 for forcibly 

20 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 membe1· 58 (see Fig. 1). 
It is noted that an induction motor or se1vo moto1· can be used as 

driving motor 51 desc1ibed above. If the induction moto1· is employed, 
25 usually a sensor for detecting the distance of movement is provided. 

30 

Figs. 2A, 2B and 3 illustrate a structu1·e in which two sets of 
p1·ocessing presses 41and42 are arranged with one p1·ess 41 (on the front 
side) fixedly placed and only the other press 42 (on the i·ear side) movably 
placed for correction. 

In order to establish a structure which allows one press 41 to move 
for conection as i·equired, press 41 may be provided with nut member 54, 
power transmitting means 55, clutch 56 and brake 57 for forcibly stopping 
rotation of nut membe1· 54 as desc1ibed 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 col'l'ection is made to the press pitch P 
between the presses according to wo1·k pitch P 1 between works on a 

5 leadfi:ame. 
Driving motor 51 is first actuated to rotate spline shaft 52 and then 

the rotational fo1·ce 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 
10 53 is placed (leadframe loading transport direction) since sci·ew shaft 53 is 

nonrotatably placed. At this time, processing press 42 integrally coupled 
to nut membe1· 54 is shifted simultaneously with nut member 54. 

Accordingly, in order to col'l'ect press pitch P of the two sets of 
processing presses 41 and 42 according to the work pitch of the leadframe, 

15 nut member 54 may be rotated to approp1iately shift it in the direction of 
screw shaft 53 such that press pitch P col'l'esponds 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 

20 which the press is shifted and accordingly stop the press at this position. 
Figs. 4A and 4B illustrate a structu1·e in which two lead p1·ocessing 

main bodies 21 and 22 each having two sets of processing presses are 
detachably coupled to each other in lead processing unit 2. In other words, 
total four sets ofp1·ocessing presses 41, 42, 43 and 44 ai·e placed at lead 

25 processing main bodies 21and22. 
The basic structu1·e of the leadfi:ame 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 

30 22 are detachably coupled. Therefore, substantially identical components 
have the same refe1·ence character and description .thereof is not repeated 
here. 

The structu1·e having two detachably coupled lead processing main 
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bodie~ each having two sets ofp1·ocessing presses is advantageous in that 
the number of lead processing main bodies is approp1iately inCl·eased or 

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

5 On the other hand, if adjustment is unnecessai.y of the number of the 

10 

lead p1·ocessing 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 
co1Tectional shifting operation of the four sets of processing presses 41, 42, 
43 and 44 shown in Fig. 4B to co1Tect press pitch P according to the work 
pitch of a leadframe. 

Fig. 5 schematically shows a sti.·ucture in which processing press 41 
15 on the front end is fixed and only the following processing presses 42, 43 

and 44 on the i·ear side can be shifted individually for col'l'ection as the 
st1·ucture of the leadfi·ame processing apparatus shown in Figs 2A and 2B. 

Refening to Fig. 5, driving motor 51 is first actuated to rotate spline 
shaft 52, and the i·otational fo1·ce is transmitted to nut membe1· 54 via 

20 power transmitting means 55 to rotate nut member 54. 

25 

Nut member f)4 engaged with nonrotatably placed screw shaft 53 is 
accordingly shifted in the dll·ection in which screw shaft 53 is placed. At 
this time, processing press 42 integrally coupled to nut member 54 is 
accordin~ly shifted simultaneously with the shift of nut member 54. 

The correctional shifting operation of nut member 54 (p1·ocessing 
press 42) is similarly effected for processing p1·esses 43 and 44 on the rear 
side. 

If processing presses 43 an·d 44 on the rea1· side are shifted for 
correction, clutch 56 and/or brake 57 provided along the passage through 

30 which power is transmitted by power transmitting means 55 are/is 
preferably actuated so as to prevent displacement of processing press 42 
which has already been shifted for co1·rection. 

Accordingly, p1·ocessing press 42 is shifted to a predetermined 
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position by, for example, the col'l'ecti.onal shifting operation as descii.bed 
above and surely fixed at this position, then the next processing press 43 is 
shifted to and fixed surely at a predete1'Illined position, and then the 
remaining processing-press 44 is similarly shifted to and fixed surely at a 

5 predete1'Dlined position. Consequently, press pitch P of four sets of 
processing presses 41, 42, 43 and 44 can be colTected according to the work 
pitch of a leadframe. 

Although the present invention has been desc1ibed and illustrated in 
detail, it is clearly unde1·stood that the same is by way of illustration and 

10 example only and is not to be taken by way of limitation, the sphit and 
scope of the present invention being limited only by the te1'Ills of the 
appended claims. 
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5 

WHAT IS CLAIMED IS: 

1. A method of processing a leadfi:ame (LIF) 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 
pe1fo1nting 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 ofp1·ocessing a leadfi.·ame according to claim l, 

fu1'ther comp1ising the step of directly attaching a· mold (7) fo1· p1·ocessing a 

leadframe to a fitting portion (6) provided to said processing p1·esses (41, 42, 

43, 44) before perfo1'ID.i.ng said lead processing. 

3. The method of processing a leadframe according to claim 1, 

further comp1ising 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 processing unit (2) with automatic 
5 control of degree of sucking the processing wastes. 

4.. The method of processing a leadframe according to claim 1, 
fu1·_ther comp1ising the step of detach ably coupling a plu1·ality of lead 

processing main bodies (21, 22) which constitute said lead processing unit 

(2) before said step of transpo11ing said leadframe to load it. 

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

a lead.frame loading unit (1) placed along a loading transport passage 

of a leadframe for loading a leadfi.·ame which has not undergone lead 
processing; 

5 a lead.frame processing unit (2) coupled to said lead:frame 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 

10 said plurality of sets of processing presses in direction of the leadfram.e 
loading transport passage. 

6. The leadframe processing appai·atus 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 

5 processing a leadframe is directly attached to said fitting portion. 

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

said lead p1·ocessing unit (2) has a sucking discharge mechanism (8) 
fo1· processing wastes and furthe1· has control means (9) for automatically 

5 controlling degree of sucking the processing wastes by said sucking 
discharge mechanism. 

8. The leadfram.e processing apparatus according to claim 5, 
wherein 

said lead proc~ssing unit (2) includes a plurality of lead processing 
main bodies (21, 22) each having at least one said processing press (41, 42, 

5 43~ 44), and said plurality of lead processing main bodies are detachably 
coupled to each other. 

9. The leadframe p1·ocessing apparatus acco1·ding to claim 5, 
wherein 

said p1·ess pitch adjusting means (5) includes a screw shaft (53) 
nonrotatably placed in dfrection of loading transportation of a leadframe 

5 (L/F), a nut member (54) which is engaged with said screw shaft (53) and to 
which a processing p1·ess ( 42) is coupled, and a driving motor (51) which 
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applie·s rotational force to said nut member (54) via power transmission 

means (55). 

~---·-------------· 
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