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1 DEVICE FOR./BENDI NG LEADS OF A LEAD FRAME In the production of integrated,,
circuits thips are placed on a | ead frane and the connecting points of the
| Gs are fixeéd to the lead franes. For further use the |eads have to be bent
in orderr to be able to place themfor indtance on 5 a printed circuit
board.,&hé operations which therefore have to be perfornmed on the |ead
frames include cutting the leads to the correct length and the bendi ng
thereof. The | eads are bent through approxinmately a right angle. Present on
the lead frame is a | ayer of solder which can adhere to the 10 machi ni ng
tools. This has drawbacks. The adhering of solder to the tools is the
result of a sliding or scraping novenent which thé bending tool nmakes over
the surface of the | eaggred #68 PENSHING LEADSObEER tPawbBMizaLe this drawback
bendi ng tools are enbodied with rotatable rollers. Thus is achieved 15 that
during bendi ng no novenent takes place between the roller-Ilike bending tool
and the rel evant 1neatle phe&€ctbon of integrated circuits chips are

placed on a lead frame and the connecting points of the ICs

are fixed to the lead frames. For further use the leads have
to be bent in order to be able to place them for instance on
a printed circuit board. The operations which therefore have
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to be performed on the lead frames include cutting the leads
to the correct length and the bending thereof. The leads are
bent through approximately a right angle. Present on the
lead frame is a layer of solder which can adhere to the

10 machining tools. This has drawbacks. The adhering of solder
to the tools is the result of a sliding or scraping movement
which the bending tool makes over the surface of the leads
during bending. In order to obviate this drawback bending
tools are embodied with rotatable rollers. Thus is achieved

15 that during bending no movement takes place between the
roller-like bending tool and the relevant lead. There is
therefore no scraping or abrading action involved.

The known rolling bending tools are mounted on the
outer ends of the rotating shaft in the driving member of

20 the tool.

Due to the mounting on the outer ends of the rotating
shaft no further support of the roller takes place so that
there is the danger that the roller can sag or that the
suspension points break, particularly in the case of a large

25 span. Shape and dimension variations are the result.

Because mounting takes place on the outer side outside
the roller a greater length is required than corresponds
with the total width of a side of the frame. This can bring
about drawbacks under certain conditions.

30 The invention has for its object to provide a solution
to this problem. This is achieved according to the invention
with a device for bending the leads of a lead frame



therefore no scraping or abrading action involved. The known rolling .
bendi.ng tools are nounted on the outer ends of the rotating shaft in the
driving nenber of 20 the tool. Due to the nmounting on the outer ends of the
rotating shaft no further support of the roller takes place so that there
I's the danger that the roller can sag or that the suspension points break,
particularly in the case of a large 25 span. Shape and di nensi on vari atLons
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5 the mould halves, and a movable bending tool in the form of
a cylinder-like roller which is rotatable round a rotating
shaft and has on the periphery at ledst one slot-like recess

for passage of a bearing for the rotating shaft.

By mounting the bending tool in the form of the roller

10 at points between the extremities of the roller support is
obtained along the whole length of the roller so that the
danger of sagging and breakage is obviated. Further, the
total length of the tool, that is, of the rotating shaft, is
not greater than the total width of one side of the lead

15 frame for machining. While it is the case that because of
the slot-1like recesses only a portion of the periphery of
the roller performs the bending function, this is sufficient
for the bending through 9%0°.

In order to ensure that only the uninterrupted surface

20 of the roller comes into contact with the leads the roller
is carried under a rotational bias to a starting position.
This bias can be produced by compressed air.

The invention will be further elucidated with reference
to the drawings.

25 Fig. 1 shows in perspective view with broken away parts
the device according to the invention, and

Fig. 2 shows on a larger scale the bending tool
according to the invention, and

Fig. 3 shows on a larger scale a detail of fig. 1 as

30 according to arrow. 3.

The device according to the invention comprises a mould
half 1 and a mould half 2. Both mould halves are movable
relative to one another. In the closed position a space 3 is
left free for receiving a lead frame 4 on which a chip is

35 mounted. In this position the leads 5,... of the frame are
supported on the edges of the mould and therein protrude
with their free ends 6. The bending tool 7 consists of a
.roller 9 rotatable round a shaft 8. The roller 1s mounted in



2 ‘conprising two nmoul d hal ves which are novable relative to each other and
whi ch ,are novabl e bet ween an open position and a cl osed position | eaving
free a space for receiving a |lead frane, wherein the | eads are supported on
t he edges of 5 the nmould hal ves, and a novabl e bending tool in the form of
a cylinder-like roller which is rotatablesround a rotating shaft and has on
the periphery at |east one slot-like recess for passage of a bearing for :
t he rotatingashaiviablBy (RDUNtaIGi dha chedirBget oD Has thawdem oF the roller
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| ead 15 frane for _machi nin e it IS the case that because of the
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starting p051t10n The leads are bent by the movement of the
bending tool 7, wherein the roller 9:rolls off along the
leads and therefore no movement of the tool relative to the
surface of the leads occurs (fig. 1). Since only a limited
10 portion of the periphery of the roller can perform the |
intended function, biasing means have to be provided so that
in the starting poéition the roller always assumes an
angular position such that during the bending movement the
part of the periphery not interrupted by the recesses 14,

1%,... comes 1into contact with the leads.
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These biasing means can be formed for instance by the
leaf spring 16 (fig. 3) or a channel 17 for connection to a

source of compressed air.
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the roller perfornms the bending function, this is sufficient for the
bendi ng through 90. In order to ensure that only the uninterrupted surface
20 'of the roller conmes into contact with the leads the roller is carried
under a rotational bias to a starting position. This bias can be produced
by conpressed air. The invention will be durther elucidated with reference
to the draw ngs. 25 Fig. 1 shows in perspective view with broken away
parts the device according to the invention, and Fig. 2 shows on a | arger
scal e the bending tool according to the invention, and Fig. 3 shows on a

| arger scale a detail of fig. 1 as 30 according to arrow. 3. The device
according to the invention conprises a nould half 1 and a nould hal f 2.
Bot h noul d hal ves are novable rel ati ve dciaise another. In the cl osed
position a space 3 is left free for receiving a lead frame 4 on which a
chipis

1. Device for bending the leads of a lead frame
comprising two mould halves which are movable rélative to
each other and which are movable between an open position
and a closed position leaving free a space for receiving a

S lead frame, wherein the leads are supported on the edges of
the mould halves, and a movable bending tool in the form of
a cylinder-like roller which is rotatable round a rotating
shaft and has on the periphery at least one slot-like recess
for passage of a2 bearing for the rotating shaft.

10 2. Device as claimed in claim 1. characterized in that
the rotational movement of the roller is limited to a
desired angle (about 90°).

3. Device as claimed in claim 2, characterized in that
the roller stands under a bias such that after an active

15 stroke the roller returns to a starting position.
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35 nounted. In this position the leads 5,... of the frame are supported. on
the edges of the nould and therein protrude with their free ends 6. The -
bendi ng tool 7 consists of a roller 9 rotatable round a shaft 8. The roller
s mounted in 3 a novable (Pl1) carrier 10. Carrier 10 has a nunber of
paral |l el extending arnms 11, 12, 13,... which extend through respective
recesses 14, 15 and engage.ont.o:the roetating shaft 8 for instance via a
needl e bearing. 5 = In fig. 2 the bending tool 7 is situated in the
starting position. The | eads are bent by the novenent of the bending tool
7, wherein the roller 9 rolls off along the | eads and therefore no novenent
of the tool relative to the surface of the |eads occurs (fig. 1). Since
only alimted 10 portion of the periphery of the roller can performthe-

ABBTRACT

The leads of a lead frame on which an encapsulated chip
is placed are bent by placing them in a mould and
subsequently bending them with a bending tool in the form of
a cylinder=like roller rotatable round a rotating shaft.

5 Because the roller rolls off over the leads, gcraping off of
solder onto the leads is prevented during bending. In view
of its length the mounting of such a roller causes problens,
such as sagging. This is resolved according to the invention
by providing the roller on the periphery with slot-like

10 recesses for passage of a bearing for the rotating shaft.
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I ht ended function, biasing neans have to be provided so that in the
starting position the roller always assunmes an angul ar position such that
during the bending novenent the part of the periphery not interrupted by

the recesses 14, 15 15,... cones into contact with the | eads. These biasing
means can be forned for instance by the leaf spring 16 (fig. 3) or a
channel 17 for connection to a source of conpressed dair. 20 4 CLAIMS 1
Device for bending the | eads of<a me conpri si two noul d hal ves
whi ch are noyv ' frotie  amsk whi ch an abl e between an
open posi {ion andja osition | ¢avi fr a spaee—for receiving a
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5 lead frane, wherein the |l eads are supported on the edges of the nould
halves and a novabl e bending tool in the formof a cylinder-like roller
whi'ch is rotatable round a rotating shaft and has on thep y..at..least
one slot-like recess for passage of a bearing for the ro ?ﬂggfirgﬁT‘U“qu
2. Device as clainmed in claim1, characterized in that therrotattonat-—
novenment of the roller is limted to a desired angle (ab ugl éﬁ; ;@, .
Device as clainmed in claim2, characterized in that the F II%F ands? upder
a bias such that after an active 15 stroke the roller reﬁ rns.tQ _a star
position. ****x i
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AMENDED SHEET

ABSTRACT

_DEVICE FOR BENDING LEADS OF A LEAD FRAME

-

The leads of a lead frame on which an encapsulated chip
is placed are bent by placing them in a mould and
subsequently bending them with a bending tool in the form of
a cylinder-like roller rotatable round a rotating shaft.

5 Because the roller rolls off over the leads, scraping off of
solder onto the leads is prevented during bending. In view
of its length the mounting of such a roller causes problens,
such as sagging. This is resolved according to the invention
by providing the roller on the periphery with slot-like

10 recesses for passage of a bearing for the rotating shaft.

Flgure 2 shall _accompany the publication of the

) abstract.
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