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The invention tékes_as its starting point a process haﬁing.the
characteristics stated in the precharacterizing clause of Claim
1 and a device having the characteristics stated in the

precharacterizing clause of Claim 4.

Integrated circuits (ICs) are predominantly built up on carrier
strips and a plastic casing is then injection-moulded around
them. The carrier strip is a metal land on which the. structures

of the connection pins are formed by etching or punching. The
connection pins (leads) are arranged laterally on the casing in : '
a common plane. So that the ICs can be soldered onto a circuit
'support board, the initially planar connection pins have to be’
bent into a shape suitable for soldering. At this stage, the
casings are still connected to the carrier strip by way of
bridges at the casing cqrners. The greater the number of pins
: thé'ICs have and the more closely these.pins-ére arranged next
to each other, the greater the requirements for precision on
c-'bending(hsince even the smallest deviations in the bending angles
and'oblique,positions of the pins will result in faulty contacts
on the circuit support board. The bending tools for the pins are
therefore precision tools. Modern, highly ihtegrated_ICs having
well over -a hundred connection pins make particularly high
demands -on the precision of the bending tools.

The pins are usually beht.into a Z shape having twp'approximate
right angles. In order to achieve this, it is known to clamp the
connection pins close to the casing égainst a bending lower die
and to bend them, initially at an oblique angle, using a bending
upper die approximately 45 degrees downwards towards the
 complementary bending face of the lower die. The ICs, still
‘connected to the lead frame, are then transferred to an adjacent
swage in which the pins are bent between a bending lower die and .
obliquely guided upper dies ihto their final shape. For this
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the bending mould in the lower die. It is 1nev1table that during

this process tln, which is already in the form of a coating on
theée pins for the subsequent soldering process, will be abraded
by a relatively high surface cémpression-between the pins and the
bending tool and by friction resulting from the relative movement
bétween the pins and the tool. The abraded tin is deposited on
the tool and results in the tool, which costs over DM 100,000.00,
having to be changed and cleaned after a relatively short time,
i.e. after a few'thousand strokes of the tool. At a working
speed of two strokes per second, 1000 strokes take only 8
minutes, so that for each machine a number of people to clean the
tool and a number of tool sets are required. This results not
only in high personnel costs and tool costs but also in
relatively long standstill periods due .to the frequent changes
of tool; this considerably increases the cost of manufa?turing
'chips, quite apart from the fact that each change of tool may
~ lead to damage of the ICs or of the tool itself, due to faulty
adjustment during'assembly. If a relatively large amount of tin
deposit on the,K bending tool is tolerated so as to avoid .an
ex¢essivéiy frequent change of tool, the precision of bending
will be affected, with the result that not all the bent ends of
the pins lie in a common plane, which is absolutely necessary for
soldering them onto a circuit support board. Furthermore, in the
case of the known bending devices, it is possible that individual
pins, groups of pins or all the pins not perpendicular to the
‘original common plane of the pins but somewhat oblique thereto
will be bent by the bending process itself, especially if the
pins, which are produced by etching, have a cross-section
deviating from the rectangular shape. This results in a faulty
positioning of the bent ends of the pins, and in particular also
‘in a defective co-planarity. This faulty positioning cannot be
compensated when circuit support boards are fltted w1th
components by an automatiq fitter._ Manufacturers of chips w111
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INTERNATIONAL", May 1992, pages 86 to 90, espec1ally page 90,
middle column, penultimate paragraph).

" The object. of the present invention is to increase precision
during the bending of the connection pins of ICs and to reduce
the necessity of cleaning tin dep051ts on the bending inserts of

..the tools. C

‘This object is achieved by a process having the characteristics
stated in Claim 1 and by a device having the characteristics
stated 'in Claim 4. 'Advanfageous further developmentslof_the
invention are the subject-matter of the dependent claims.

The present invention constitutes a break from the hifherto
conventional proéedure of shaping the pins in a swage in which
they are merely pushed by a bending upper die into a recess in
a lower die mould;'instead, the pins are clamped at their free
ends in a clamping tool, and the clamped ends of the pins are
then forcibly guided along a curved path without any lateral
deviation. This is achieved in that the ends of the pins which,
for automated soldering of the ICs onto circuit support boards,
lie in a precisely determined position in a common plane, are
forcibly guided by the clamping tool and - unlike the prior art -
have no opportunity of deviating laterally during the bending
procedure, so that théy inevitably achieve their predetermined
position. There is no displacement, no relative movement and
thus no friction between the tool and the pins, since bending is
carriéd out with the aid of the clamping tool and the clémping
tool holds the ends of the pins securely. Compared with -the
operating method of the prior art, the risk of tin being abraded
from the pins and being deposited on the tonl is therefore
extremely small, so that the operating periods, after which
‘cleaning of a tool may again become necessary, are drastically
increased by comparison with the prior art. The expense of
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pins, is highly unlikely, because deviations will be prevented
by the forcible guiding of the ends of the pins. Subsequent
corrections of faulty positionings of the ‘pins which result in
high 1evelé.of éxpenditure in the prior art are virtually a thing
of the past when the present invention is applied.

In applying the invention it is generally'possible to. bend the
pins in free space, fixed on the one hand by the clamping in the
forcibly guided clamping tool and on the other hand by receiving
the IC casing, with the pins also being capable of being clamped
in a section adjoining the edge of the IC casing in order to
protect the IC casiﬁg. The flexion stresses are in this way not
transmitted to the casing. '

Since in most application cases the pins are to be bent into a
Z shapé, the clamping tool is preferably guided in such a way
that the alignment.of the clamped ends of the pins is maintained
while they are forcibly guided on the curved path, i.e._thelends
of the pins remain parallel .to the common plane in which they
originally lay. .

The piné are generally somewhat irregular because of the tin
coating. In order, however, to ensure that the pins are firmly
gripped simultaneously on all four sides of the IC casing, the
procedure can preferably be such that the pins are not gripped
and bent together on all four sides of the casing but separately
and independently of one another, by separate clamping tools.

. The device'according to the invention uses as the clamping tool
two jaws which act on the upper side and the lower side of the
pins next to the receiver of the caéing. They are arranged
rotatably about éxes which lie parallel to the common plane in
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faulty common plane in which the pins originally lie. is indirectly

.present in the device according to the invention, defined by the
device for fixing the casing in a predetermined position.

The longitudinally displaceable arrangement of the jaws combined
with their pivotal arrangemenf has the effect that the jaws, once
~they have clamped the ends of the pins and are then displaced,
neceséarilykdescribe a curved path because they "hang" from the
pins they have clamped, as from their own lasso. Because the
bending jaws are deflected during the bending procedure, the
forces are increased in the direction of the bending movement to
. further perform the bending, as a result of a toggle lever action
on the bending jaws. Further guide means for the clamping tool
are not necessary, so that the construction of the device
accordlng to the 1nvent10n is in th1s respect very simple.

Even though it is generally possible to bend the pins in free
space, it is advantageous for a reproducible uniform bending
procedure which produces mutually identically shaped connection
'pins if one of the jaws has, adjacent to its clamping face in the
‘direction towards the device of the casing receiver, a bending
face against which the pins can abut during the bending, so that
this bending face, which is preferably convexly rounded,
determines the shape of the bent pins. Preferably, this bending
face interacts with a counter-mould which has a surface'region
-which is complementary to the bending face and towards which the
bending jaw is moved with its-bending face, so that, at the end
of the bending procedure, the pins are clamped between the
bending face and the complementary surface region,-as a result
of which the central region of the connection pins is ‘also
necessarily given a predetermined shape, without however any
friction between the pins and the bendlng face on the one hand
and the complementary surface reglon on the other hand, -so that
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The complementary surface region is convéniently constructed on
the device for the casing receiver as a bending lower die mould.

In order  to initiate the bending procedure by longitudinally
displacing the jaws, it is not necessary for both jaws to have
a separate activating device, but rather it is sufficient for
only one of the jaws to be advanceable by an activating device
and for the other jaw to be mounted resiliently, such that it
yields for example to a spring force when the first jaw is
advanced. It goes without saying that'the'spring force must be
of a size sufficient to hold the ends of the pins securely
between the jaws. COnVéniéntly, it is the jaw equipped with the
bending | face which is advanceable by the activating device.
Preferably, there is additionally provided for this jaw a pivot
drive which enables the jaw additionally to be pressed towards
the device for receiving the casing and the bending lower die
mould. This pivot drive is not required to move the clamping
tool formed by the two jaws along the'predetermined curved path,
but will enable it, once the bending procedure  is already
substantially complete and the pins lie between the bending face
- and the surface complementary'thereto, to give an additional-puSh
or indeed to over-bend somewhat if this should be convenient or
desirable in the particular application case. Preferably, the
pivot drive is springfmounted in order to protect the pins and
the tools. Thus, the forces occurring can easily be determined
by way of the spring force. |

So that the jaws can automatically pivot back into their initial
position once the bending procedure is complete, a respective
restoring spring is preferably associated with them.

- It has already been mentioned that the pins projecting out of a
common side of the casing are preferably gripped and. bent
together, but independently from the other pins. In a further
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and simple tool construction, the jaws lying on the same side as .
the plane with the pins are arranged and guided, together with
the dié lying on the same side, within a common casing.

Instead of gripping and bending the pins between pivotal jaws,.

it is of course also possible to use jaws which are displaceable

both in the longitudinal direction of the pins and transversely
'thereto, for example in that the jaws are clamped between two .

further, external Jjaws and are mounted longitudinally

displaceably therein, the external jaws being transversely
- displaceable.

Two embodiments of the invention are illustrated diagrammatically
in the enclosed drawings.

Figure 1 shows a partial section through a device-according to
the invention, where the plane of the sectlon is perpendicular
to the common plane of the pins,

Figufe 2 shows, as a detail Z from the illustration according to
Figure 1, the central reglon of the device with the clamplng tool
and the device for receiving the IC casing and with the IC placed
in front, prior to the bending of the pins,

Figure 3 shows in an illustration like that of'Figuré 2 the tdél
arrangement during the bending procedure,

Figure 4 shows in an illustration corresponding to Figure 2 the
tool arrangement when the bending procedure is cbmplete, and

Figure 5 shows diagrammatically, in a view corresponding to
Figure 2, a tool arrangement with a modified clamping tool.
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(arrows- 38 and 39). Two guide rails' '3 and 4 are located in the
free space between the two casings and have slits 5 and 6 facing
one another and running perpendicular to the plane of the
drawing, to guide a lead frame 7 on its two longitudinal edges.

'In order to receive the casing 8, which is connected to the léad
frame and is of synthetic material, in a predetermined position,
a casing receiver 9 is arranged in the guide casing 1 and a
casing-reqaive; 10 is arranged in the guide casing 2. The
receiver 10 is displaceable along the longitudinal axis 11 of the
arrangement in opposition to a spring force. The edges 12 and

- 13 of the caSing receivers 10 and 11 reach around the edge of the
casing and clamp the pihs.at the outlet from the casing. This
clamped section is not available for the bending procedure;.

The one casing receiver 9 has, adjacent to its clamping face, a
mould 15 ihto-which the pins 14 are bent by means of fheir
central section, so that the shape of the mould 15 determines the
"later shape of the pins 14 in this region. It thus also
simultaneously forms the bending lower die. '

To receive the casing 8 and to clamp the connection pins 14, the
casing receiver 9 is advanced to the casing by way of a movement
mechanism and is held in this position. The casing receiver 10
is then advanced by way of a push rod 16 which 1s spring-mounted
by a spring 33 on its rear side, and in this way the pins 14 are
clamped close to the casing edge.

To bend the pins 14, a movable clamping. tool is'provided'which
has two jaws 18 and 19 for each casing side, and these grip the
pins 14 close to their ends and clamp them between them. The jaw
18'is mounted pivotally'in the jaw guide 34 about an axial pin
‘20 .running parallel to the original common plane 21 and
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At the same time, the jaw guide 34 and thus the axial pin 20 and
with it the jaw 18, may be advanced from behind - indicated
symbolically by the arrow 22 - in the direction of the other jaw
19 by an activating device, for example a compressed-medium
cylinder or a driven cam dlSC, supported for safety reasons by
way of a spring 23.. The jaw 19 for its part is mounted in the
jaw receiver 35 pivotally about an axial pin 24 parallel to the
axial pin 20. The jaw receiver 35 is ected'upon by the spring
17 with the clamping force (counter—ferce) so that the jaw 19 is
. also spring-mounted by the spring 17.

The marginal region of the jaw 18 opposite the mould 15 serves
as the bending face 26 and therefore has a shape complementary
.to the recess 15 (mould).

The jaw 18 has a lateral shoulder 28 which is affected at the
rear by the actioh of a pushrod 29 which is parallel to the axis
11 and which can be advanced with the interposition of a spring
30 by an activating device symbolized by the arrow 21 and not
shown in more detail, e.g. a compressed-medium cylinder, as a
result of which the jaw can be acted upon additionally'by the
spring force 30 and pivoted further in.

The device operates as follows:

When, as a result of advaneing the lead frame 7, a casing 8 is
positioned precisely between the casing receivers 9 and 10, it
is clamped between these, the bending jaw 18 is advanced by the
activating device 22 and the pins 14 are clamped at- their free
ends between the jaws 18 and 19. As the jaw 18 continues to
advance, the jaw 19 yields in opposition to the spring force of
'the'spring 17 and, because they are suspended'from the pins 14
as a result of the clamping and are mounted pivotally, both
perform a curved movement resulting in bending of the pins in
their central region (Figure 3). Because the two jaws 18 and 19
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against the bending face 26 and, at the end of the bending
procedure, are pushed by these into the recess 15 of the die 9
complemenéary thereto (Figure 4), it being possible at this
moment for subsequent pressing of the bending face 26 into the
recess 15 to be performed by the activating device 31.

The bending jaws 18 and the clamping piece 10 are now retracted
so that the jaws 18 and 19 are no longer clamping but are pivoted
back into their initial position by spring-loaded pistons 32 and
33 mounted transversely to them. As soon as the die 10 has
retracted far enouéh, the lead frame 7 with the casing 8
suspended therein is transported further and the subséquent
casing in the lead frame is positioned for the bending procedure.

In the embodiment shown ianigure 5, parts corresponding to the
parts of the first embodiment are designated by corresponding
reference numerals. The example of Figure 5 differs from that of
Figure 2 in that the jaws 18 and 19, which clamp. the pins 14
between them, are not mounted pivotally but longitudinally
displaceably, and in particular are mounted in the longitudinal
direction of the pins displaceably in a further pair of jaws 38
and 39 which clamp the jaws 18 and 19 between them. The external
jaws 38 and 39 are for their part displaceable perpendicular to
the plane of the pins 14. If they are displaced in this

- direction from the die 10 in the direction of the die.9, then the
jaws 18 and 19 draw the clamped pins 14 as a result of the
continued clamping somewhat out of the jaws 38 and 39 until the
pins 14 are pushed into the recess 15. Thus, the jaﬁs 18 and 19

. undergo only a slight friction in the jaws 38 and 39 and may for
example be mounted displaceably on needles. ~ Claims -
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1. A process for the shaping of connection pins of integrated

circuits (ICs) from which pins (14) lying in a common plane (21)
project, by fixing the ICs and bending the pins (14),
.characterized in that :

the pins (14) are clamped at a spacing from the IC and then,
while maintaining the clamping, the ends of the pins (14) are
forcibly guided along a cﬁrved path which lies in a plane-running
perpendicular to the common plane (21) and containing the
respective pins (14). |

2. A process according to Claim 1, characterized in- ‘that the
alignment of the ends of the pins (14) is substantlally retalned
- while they are guided on the curved path.

3. A pfocess according to Claim 1 .or 2, characterized in that
the mutually parallel pins (14) projecting from the IC on one

' side are gripped together and bent together, but in-that the
.groups of pins (14) projecting from different sides of the-casihg
(8) are gripped and bent independently.of'one another.

4. A process according to one of the 'preceding claims,
characterized in that in the case of an IC having a casing (8)
from which the pins (14) projecf, the pins (14) are gripped and
clamped directly next to the casing (8) and the IC is thus fixed.

- 5. A process aécording to one of the preceding élaims,
characterized in that the pins (14) are clamped close to their
" free ends and are .then bent.

‘6. A device for the shaping of connection pins (14) of
integrated 01rcu1ts (ICs) from which plns (14) lying in a common
plane (21) project, '

having a device (9, 10) for fixing the respective IC,
characterized in that next to the device (9, 10) for fixing the
IC there are arranged two jaws (18, 19) of a clamping tool for

* c L n s *
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I nvention, defined by the device for fIF Lng the casing in a predetern1ned
position. The longitudinally displaceabl"g arrangenenh of the jaws conbined
wi th thei r mepg, ff e t ave
cl anped %gmg\gg@a?fﬁ% gﬂg hs a?l% S}é‘;@ (elg’dlﬁts?r}l g%%a’b ﬁé{é@s{\%arl y escrlir:e a
curved pﬁWSoeb%ﬁjeeZ%hey ighngun panalielpite theychmmencpdaped,(2is famn
their owperiis@idRRGHS Hite DRSS DOud PG 268t dRE! B¢t %ﬁedlﬁlldw g beneh ng
procedur g, Fg forces are,increased in the direction of the bendi ng

novenent o hAtheFh ﬁer?’&l‘%t%“lfendlzﬁg &4)a ?€§ulrﬁ°‘bﬂt%dtdb‘9§@4%1y

action transverse to the common plane (21), while .maintaining the

clamping.

7. A device for the shaping of connection pins (14) of
integrated circuits (ICs) from which pins (14) lying in a common
plane (21) project,

having a device (9, 10) for fixing the respective IC,
characterized in that next to the device (9, 10) for fixing the
IC there are arranged two jaws (18, 19) of a clampihg'tool-for
clamping pins (14), these jaws (18, 19) being mounted to maintain
the clamping in the longitudihal direction of the pins (14) and.
displaceable tranéversely to the common plane (21).

8. A device according to Claim 7, characterized in that the
jaws (18, 19) are mounted, clamped between two external jaws (38,
39) which are displaceable transversely to the common plane (21),
displaceably in the longitudinal direction of the pins (14).

9. ° A device according to Claim 6, 7 or 8, characterized in that
one of the jaws (18) has, adjoining the clamping face in the
direction of the device (9, 10) for fixing the IC, a bending face
(26) against which the pins (14) abut during the bending, so that
this bending face (26) determines the shape of the bent pins
(14).

10. A device according to Claim 9, characterized in that the
bending face (26) is convexly rounded. -

11. A device according to one of Claims 6 to 10, characterized
in that the device (9, 10) for fixing the IC has two receivers
(9, 10) working in opposition for abutment agalnst the upper side

and the under51de of the IC. __________________*

LU



necessary, so that the construction of the device accor E@E&mh&d
invention is in this respect very sinple. Even though i

possible to bend the pins in free space, it is advantag

reproduci bl e uni form bendi ng procedure T@lch produces nutually | e aIIy
shaped connection pins if one of the jaws has, adjacent to its clatglig
face in the di Qféd%t%ﬂﬁr{ HHEL S Plct fleceé 264 "9
face agai nst V\PI{H ch t i he pins car#jg-b cﬁf‘? ng tiﬁn% I%%ra%ct?% B

bendi ng fidt&hah c*FP|Br<pﬁ%$%r’é%$ywabﬁhekayer@u@@@cingde(tfsar rﬁrms Whﬂeclshdp@ of
“the bent giirs (1@nepebgbky, thés Hpadd 18, f169@)e alrld Sﬁﬁhée‘& £Bl§t£9€n£8ftﬁ@u' d

whi ch has;a .surface gi on | i's conpl enentary bendi ng face and
o | i I e AT e D e b T4 e

the end spacing from'the casing (8), preferably close to their free ends.

[c]

on the bendlng jaws. Further guide means for the clanp i tool are no

13. A device according to one of Claims 6 to.10 and according
to Claim 12, characterized in that the receivers (9, 10) have
projections (12, 13) ﬁhich reach past the casiﬁg edges inuorder
to grip and clamp the pins (14) at the'edge of the casing (8). .

14. A device éccording to Claim 9 or 10 and according to Claim
11 or 13, characterized in that the casing receiver (9) obliquely
opposing the bending face (26) has a surface region (15)
‘complementary to the bending face (26).

15. A device according to one of Claims 6 and 9 to 14,
characterized in that the one jaw (18) is displaceable in the
‘longitudinal direction in the guide casing (22), and the other
jaw (19) is mounted resiliently.

16. A device according to Claims 9 and 15, characterized in that
the jaw (18) equipped with the bending face (26) may be advanced
. by the activating device (22).

17.. A device according to Claim 6 and 9 or 10 characterized in
that, for the jaw (18) equipped with the bending face (26), a
pivot drive (29, 30, 31) is in addition provided for a plvotal
movement directed towards the device (9, 10) for receiviﬁg-the
casing (8).

18. .A device according to Claim 17, characterlzed in that the
pivot drive (29, 30, 31) is spring-mounted (30)

19. - A device according to one of Claims 6 to 18, characterized
in that restoring éprings (32, 33) are associated with the jaws

(18, 19).
AT




of the bending procedure, the pins are clanped between the behdihg face and

the conpl enmentary surface region, as a-result of which tThis SbeshHasBeeryReplacsd
he
t

of the connection pins is also necessarily given a predet
wi thout however any friction between the pins and the ben
one<hand and the conpl enentary surface {ggion on the other hand,

so tha
6 the advantages of the invention resulting fromthe forcible guidance of .

the clanped endgedficchacRiording &t ionRl b fmeilatisished tolThe ,C eaherstitdrded
surface region. is conveniently constructed on the device f r.the'ca&dgﬁ
recei ver 18s thake 4l fghoG@Seyife SPPMOR Palr of jaws (18, 19) 1s provi

. for the group of pins (14) projecting out of a common side of the -
Ic. "

12. A device_accérding to Claim 20, characterized in.that'the
pairs of jaws (18, 19) may be activated independently of one
another.

' 22. A device according to Claim 20 or 21, characterized in that
the jaws (18) lying on the same side of the plane (21) as the
pins (14) are guided together with the upper die (10) lying on
the same side in.a common casing (2).

. * ¢ L M s *



In order to initiate the bending procedure by |ongitudinally displacing: _
the jaws, it is not necessary for both jaws-to have a—separate-activating

device, but rather it is sufficient for only one. of the.a e S
advanceabl e by an activating device and for the other jawnmb,Gd: fnlaged
resktliently, such that it yields for examwle to a spring]1 ﬂﬂ r

first jaw is advanced. It goes w thout saying that the sp t be

of a size sufficient to hold the ends of the pins securely between the ..
jaws. Conveniently, it-is the jaw equi pped with the bending face which is
advanceabl e by the activating device. Preferably, there is additionally
pr.ovi dedabhgtradts jaw a pivot drive which enables the jaw additionally to
be pressed towards the device for receiving the casing and the bending

| omer die nould. This pivot drive is not required to nove the clanping

Process and device for the shapihg_ of connection pins of

integrated circuits

The connection pins (14) of integrated circuits from which pins
(14) lying in a common plane (21) project are bent by clamping
the pins (14) close to their free énds'-and then, while
maintaining the clamping, forcibly guiding the ends of the pins
(14) along a curved -path which 1lies in a plane. running
perpendiculat to the common plane (21) " and containing the

respective pins (14).

(Figure 3)



tool forned by the two jaws along the predeterm ned curved path but w Il
eriabl e it, once the bending procedure is already substantial | yh Ebsmxmn €blaced
t he: pi ns lie between the bendi ng face and the surface conplene

"thereto, to give an additional push or indeed to over-bend so lﬂ
shoul d be convenient or desirable in the particul ar appli catlon c

Preferably, the pivot drive is spring-nounted in order tlorotect the pi ns
and the tools.. Thus, the forces occurring can easily be |[déterm ned by way

of the springorce. So that the jaws can automatical l'y pivot back into

their |n|t|aIUBosuL|on once the bending procedure is conplete, a respective
restoring spriny ™ preferably associated with them It has al ready been

ment i oned ﬁgat the1p|ns proj ecting out of a conmon side of the casing are
preferably ﬁrﬂgp d{and b :
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~ t og@t™Ner |+ but independentTy fromthe other pins. inafurther - 7
 devel opnent of the invention this requires four pairs of jaws mounted .
*according to the invention to be provided for a casing having pins.

projecting fromits four sides. The pins of one side nmay still be connected -

at the ends to a comnon bridge which is separated after the noul di ng.
order to arrive at. a conpact and sinple tool cons;tn;slgﬁ,;emﬁlge;nh@plh@g\s Iy| ng

on the sanme side as the plane with the pins are ar ded,
together with the die lying on the sane side, mnth[mn HHSlng
| nst ead . of gri ppi ng and bendi ng the pins between p

T . Fia.5




-
-

it is of course also possible to use jaws which are displ aceabl e JEER* £°

“the | ongitudinal
exanple in that the jaws are cl anped between two further,

and are

bei ng transversely displ ace
illustrated di agr%‘fﬁ‘é‘f%:aﬂr}

direction of the pins and transversely thereto, for

ext er nal
the exter

ble. T di nents _of the invent|
4o Torn e A apins gb SRl

I'gur

mounted | ongitudinally displaceably therein,

partial section through a dp¥hseofictutegnated ¢hrecuisention, where
pl ane of the-section is perpendicular to the common plane of the pin

Figure 2 shows,
the central

receiving the 1C casing and with the |IC placed

as a detail Z.fromthe illustration according to Figure
regi on of the device with the cl anping t ool

The invention takes as its starting poinﬁ a’ process having the
characteristics stated in the precharacterizing clause of Claim

1 and a device having the characteristics -stated
precharacterizing clause of Claim 4.

in the

Integrated circuits (ICs) are predominantly built up on carrier
strips and a plastic casing is then injection-moulded around
them. The carrier strip is a metal land on which the structures
of the connection pins are formed by etching or punching. The
connection pins (leads) are arranged laterally on the casing in
a common plane. So that the ICs can be soldered onto a circuit
support board, the initially planar connection pins have to be
bent into a shape suitable for soldering. At this stage, the
casings are still connected to the carrier strip by way of

bridges at the casing corners. The greater the number of pins

the ICs have and the more closely these pins are arranged next
to each other, the greater the requirements for precision on
bending, since even the smallest deviations in the bending angles

and oblique positions of the pins will result in faulty contacts

on the circuit support board. The bending tools for the pins are

therefore precision tools. Modern, highly integrated ICs having
well over a hundred connection pins make particularly high
demands on the precision of the bénding tools. '

The pins are usually bent into a Z shape having two approximate
right angles. In order to achieve this, it is known to clamp the
connection pins close to the casing against a bending lower die
and to bend them, initially at an oblique angle, using a bending
upper die approximately 45 degrees downwards towards the
complementary bending face of the lower die. The ICs, still
connected to the lead frame, are then transferred to an adjacent
swage in which the piqs are bent between a bending lower die and

obliguely guided upper dies into their final shape. For this

j aws

Dl

1,

and the device for
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3

in front, prior to the bending of the pins, Figure 3 shows in an
“illustration like that of Figure 2 the tool arrangenent during the bending
procedure, Figure 4 shows in an illustration corresponding to Figure 2 the

t ool arrangenent when the bending procedure is conplete, and Figure 5 shows
diagrammatically, in a view corresponding to Figure 2, a tool arrangenent

with a goq:‘ufﬁpedeql'ﬁnaimg\dﬁﬁj 1ﬁwerTaﬁedeA/§ Gemblull dshé BElesl ito Ethkl@si]-féliiS
two gui de | | are,arrange | sta 0
anot %er &%ﬁ’ 8’% 8e cas@zlﬁ@ hg h Qﬂ éradfjés'l gﬁShE& 8},? ?]d‘é and

are ar ATON t 00
can be moVEE®T Akependbbe IVR)File’ﬁét&ﬁoF%‘éﬁr‘F% ﬂ%ﬁg?f-d&h%&!m’dﬂr éﬁtthﬁl

bending lower die, and thus pushes the pins into the recess of
the bending mould in the'lower_die. It is inevitable that during
this process tin, which is already in the form of a coating on
the pins for the subsequent soldering process, will be abraded
by a relatively high surface compression between the pins and the
'bending tool and by friction resulting from the relative movement
between the pins and the tool. The abraded tin is deposited on
the tool and results in the tool, which costs over DM 100,000.00,
having to be changed and cleaned after a relatively short time,
i.e. after a few thousand strokes of the tool. At a working
speed of two strokes per ‘second, 1000 strokes take only 8
minutes, so that for each machine a number of people to clean the
tool and a number of tool sets are required. This results not
only in high personnel costs and tool costs but also in -
relatively long standstill periods due to the frequent changes
of tool; this considerably increases the cost of manufacturing
chips, quite apart from the fact that each change of tool may

lead to damage of the ICs or of the tool itself,,due to faulty

adjustment during assembly. If a relatively large amount of tin

deposit on the bending tool is tolerated so as to avoid an
excessively frequent change of tool, the precision of bending
will be affected, with the result ﬁhat not all the bent ends of
the pins lie in a common plane, which is absolutely necessary for
soldering them onto a circuit support board. Furthermore, in the
case of the known bending devices, it is possible that individual
pins, groups of pins or all the pins not perpendicular to the
original common plane of the pins but somewhat oblique thereto
'will be bent by the bending process itself, especially if the
pins, which are produced by etching, have a cross-section
deviating from the rectangular shape. This results in a faulty

positioning of the bent ends of the pins, and in particular also

in a defective co-planarity. This faulty positioning cannot be

compensated when circuit support boards are fitted with
components by an automatic fitter. Manufacturers of chips will
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(arrows 38 and 39). Two guide rails 3 and 4[err]are located in the free
*space between the two casings and have slits 5 and 6 facing one another and
runni ng perpendicular to the plane of the drawing, to guide a lead frane 7
on its two |ongitudinal edges. In order Lo receive the casing 8, which is

connected to the lead frane and is of synthetic material, in a

predet er mpgdepgsLt bQ&c@n§?&é%i@(‘é¥ﬁé§‘{t %dds e&b@ﬁﬁ@QQrénlﬁQ@ SHE 6 S| ng
1 and a casing recerver,10 is arranged in th

de casin The receiver
T0'Ts di S BPRCEIAG aPORHEINR PAnGALGPRRT SRRS R oFS¢ nBLAF: ARGencHiois,
opposi ti omappropriptieng Jﬁmocecofrhecmg;asmz (afd 1Bowfndle CSEMDCONBUCTGRT S

10 and 11 vt h f C'éEEE he
out ?gt froIr t eA?gglNﬁg' 91%9% y}gjg%?fdo@an%r?%‘[ avalt%{%lrey ?%a}(ﬁ% hée

a
bendi ng prdcedsr €°11*Hé"oﬁ§nh‘é§ilﬂﬁ ?eE%F%Fa@‘has adj'acent to its clanping
face, a

The object of the present invention is to increase precision
during the bending of the connection pins of ICs and to reduce

the necessity of cleaning tin deposits on the bending inserts of
the tools. )

This object is achieved by a process having the characteristics
stated in Claim 1 and by a device having the characteristics
stated in Claim 4. Advantageous further developments of the
invention are the subject-matter of the dependent claims.

The present invention constitutes a break from the hitherto
conventional procedure of shaping the pins in a swage in which
they are merely pushed by a bending upper die into a recess in
a lower die mould; instead, the pins are clamped at their free
ends in a clamping tool, and the clamped ends of the pins are
then forcibly guided along a curved path without any lateral
deviation. This is achieved in that the ends of the pins which,
for automated soldering of the ICs onto circuit support boards,
lie in a precisely determined position in a common plane, are
forcibly guided by the clamping tool and - unlike the prior art -
have no opportunity of deviating laterally during the bending
procedure, so that they inevitably achieve their predetermined
position. There is no displacement, no relative movement and
thus no friction between the tool and the pins, since bending is
carried out with the aid of the clamping tool and the clamping
tool holds the ends of the pins securely. Compared with the
operating method of the prior art, the risk of tin being abraded
,from the pins and being deposited on the tool is therefore
extremely small, so that the operating periods, after which
.Cleaning of a tool may again become necessary, are drastically

increased by comparison with the prior art. The expense of
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mould 15 into which the pins 14 are bent by neans of their central section,
*so that the shape of the nould 15 determines the | ater shape of ‘the pins 14
in this region. It thus also sinultaneously forns the bending | ower die.
To receive the casing 8 and to clanp the connection pins 14, the casing
receiver 9 is advanced to the casing by fay of a movenent mechanismand is

held in th| 05|t| n casi receiver 10 | then dvan b way, of a
push rod 1% e |t31 55P Ea %?%’ﬁe y: eg(&rl 33883 ?ts réég:?le Fait Ad in
this way theuplué umeastamds#qkiinﬂnxnda(indﬁ;uupanygdsdgef tbebmnehuhe.plns

14, ha mva@&@séaaﬂgalgﬂeteﬂéahfn@ra&ﬂed mui&hebﬁarémsm&@ éﬁegﬁﬂn&gaiﬁr
RO st gk ey PALE S EhRit e Al ELORE i e SpIpardalor
about an aafterpthe bending, caused by irregular cross-sections of the
pins, is highly unlikely, because deviations will be prevented
'by the forcible guiding of the ends of the pins. Subsequent
corrections of faulty positionings of the pins which result in
high levels of expenditure in the prior art are virtually a thing
of the past when the present invention is applied.

In applying the invention it is generally possible to bend the
pins in free space, fixed on the one hand by the clamping in the
forcibly guided clamping tool and on the other hand by receiving
the IC casing, with thé pihs also being capable of being clamped
in a section adjoining the edge of the IC casing in order to

protect the IC casing. The flexion stresses are in this way not
transmitted to the casing.

Since in most application cases the pins are to be bent into a
Z shape, the 61amping tool is preferably guided in such a way
that the alignment of the clamped ends of the pins is maintained
while they are forcibly guided on the curved path, i.e. the ends

of the pins remain parallel to the common plane in which they
-originally lay.

The pins are generally somewhat irregular because of the tin
coating. 1In order, however, to ensure that the pins are firmly
gripped simultaneously on all four sides of the IC casing, the
procedure can preferably be such that the pins are not gripped
and bent together on all four sides of the casing but separately
and independently of one another, by separate clamping tools.

The device according to the invention uses as the clamping tool
two jaws which act on the upper side and the lower side of the
pins next to the receiver of the casing. They are arranged
rotatably about axes which lie parallel to the common plane in

" REPLACEMENT SHEET |
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20 running parallel to the original common plane 21 and 9 perpendi cul ar
*to the longitudinal direction of the pins 14. At the sane tine, the jaw _
guide 34 and thus the axial pin 20 and with it the jaw 18, my be advanced
from behind - indicated synbolically by the arrow 22 - in the direction of
the other jaw 19 by an activating device, for exanple a conpressed-medi um

cylinder or a driven camdisc, supported for safety, reasons_b

spring 23whipb jthe 19insr oniginakly slisurandl Ak tﬁéglj"%qu&}é%v\é\?/agsghea
pi votal | y;3Rgytudindxi abxént 2bmarndld elpihe,t heéhaxi akepi rb@ihg Theoyrted
recetver %isb a%ggggyugggng e%gg é@r{ﬂg common plane, not-separate from
one another but together, whiie maintaining the clamping. The
common plane in which the pins originally ‘lie is indirectly
present in the device according to the invention, defined by the

device for fixing the casing in a predetermined position.

The longitudinally displaceable arrangement of the jaws combined
with their pivotal arrangement has the effect that the jaws, once
they have clamped the ends of the pins and are then displaced,
necessarily describe a curved path because they "hang" from the
pins they have clamped, as from their own lasso. Because the
bending jaws are deflected during the bending procedure, the
forces are increased in the direction of the bending movement to
further perform the bending,'as a result of a toggle lever action
on the bending jaws. Further guide means for the clamping tool
are not necessary, so that the construction of the device
according to the invention is in this respect very simple.

Even though it is generally possible to bend the pins in free
épace,_it is advantageous for a reproducible uniform bending
procedure which produces mutually identically shaped connectién
pins if one of the jaws has, adjacent to its clamping face in the
direction towards the device of the casing receiver, a bending
face against which the pins can abut during the bending, so that
this bending face, which is preferably convexly rounded,
determines the shape of the bent pins. Preferably, this bending
face interacts with a counter-mould which has a surface region
which is complementary to the bending face and towards which the
bending jaw is moved with its bending face, so that, at the end
of the bending procedure, the 'pins are clamped between the
bending face and the complementary surface regibn, as a result
of which the central region of the connection pins is also
necessarily given a predetermined shape, without however any
friction between the pins and the bending face on the one hand
and the complementary surface region on the other hand, so that

ymeran
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17 with the clanping force (counter-force) so that the jaw 19 is al so
*spring-nmounted by the spring 17. The. margi nal region of the jaw 18 opposite
the mould 15 serves as the bending face 26 and therefore has a shape
conplenmentary to the recess 15 (nould). The jaw 18 has a |l ateral shoul der
28 which is affected at the rear by the @ction of a pushrod 29 which is

parallel to the axis 11 and which can pe advanced with the .interposifion
of a sprirghesoagyantadesi 04t ithe déW%’ét%%bﬁFF?iglﬁg rgﬂlf n (re‘i’rb?/v ggg‘éﬁtai?‘lot

shown i n rpiRIgRIcIdE, tRedcl Ampedpsess ed- thdi pinsyls ridriredy maintainedf
whi ch the jaw can be acted upon additionally by the spring force 30 and

pivoted further in. The device operates as follows: Wen, as a result of
advanci ng The ¢enrplanenhary, suréasenyegliey 1s conveniently constructed on

the device for the casing receiver'as a bending lower die mould.

In order to initiate the bending procedure by longitudinally
displacing the jaws, it is not necessary for both jaws-to have
a separate activating device, but rather it is sufficient for .
only one of the jaws to be advanceable by an activating device
and for the other jaw to be mounted resiliently, such that it
yields for example to a spring force when the first 3jaw is
advanced. It goes withoﬁt saying that the spring force must be
of a size sufficient to hold the ends of the pins securely
between the jaws. Conveniently, it is the jaw equipped with the
bending face which is advanceable by the activating device.
Preferably, there is additionally provided for this jaw a pivot
drive which enables the jaw additionally to be pressed towards
the device for receiving the casing and the bending lower die
mould. This pivot drive is not required to move the clamping
tool formed by the two jaws along the predetermined curved path,
but will enable it, once the bending procedure is_ already
substantially complete and the pins lie between the bending face
and the surface complementary thereto, to give an additional push
or indeed to over-bend somewhat if this should be convenient or
desirable in the particular application case. Preferably, the
pivot drive is spring-mounted in order to protect the pins and

the tools. Thus, the forces occurring can easily be determined
by way of the spring force.

So that the jaws can automatically pivot back into their initial
position once the bending procedure is complete, a respective
restoring spring is preferably associated with them.

It has already been mentioned that the pins'projecting out of a

common side of the casing are preferably gripped and bent
together, but independently from the other pins. In a further
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positioned precisely between the casing receivers 9 and 10, it is clanped *
: between these, the bending jaw 18 is advanced by the activating device 22
and the pins 14 are clanped at their free ends between the jaws 18 and 19.
As the jaw 18 continues to advance, the jaw 19 yields in opposition to the

spring force of the spring 17 and, becaude they are suspended fromthe pins

14 as a result of the clanping and are nount ed pjvot a%l@h bog h pegforma
curved mowWaRskormanf 9hgthe RRYRRHPLDHIHhIR PPASITSS (HETY B_HET aP* rdl'dn
(Fi gure 3)moweta scddialiingd ticavthel Gravethtidn tolbeaprodétledcfod ducasgnyghe
bendi ng prl?a?\%quljé %intshgrggéggﬁlar@rom its four sides. The pins of one side
may still be connected at the ends to a common bridge which is
separated after the moulding. In order to arrive at a compact
and simple tool construction, the jaws lying on the same side as
the plane with the pins are arranged and guided,_together with

the die lying on the same side, within a common casing.

Instead of gripping and bending the pins‘ between pivotal jaws,
it is of course also possible to use jaws which are displaceable
both in i:he longitudinal direction of the pins and transversely
thereto, for example in that the jaws are clamped between two
further, external jaws and are mounted longitudinally

_displaceably therein, the external jaws being transversely
displaceable. '

Two embodiments of the invention are illustrated diagrammatically
in the enclosed drawings. '

Figure .1 shows a partial section through a device according to

the invention, where the plane of the section is perpendicular
to the common plane of the pins,

Figure 2 shows, as a detail 7 from the illustration according to
Figure 1, the central region of the device with the clamping tool -
and the device for receiving the IC casing and with the IC placed
in frbnt, prior to the bending of the pins,

Figure 3 shows in an illustration like that of Figure 2 the tool
arrangement during the bending procedure,

Figure 4 shows in an illustration corresponding to Figure 2 the
tool arrangement when the bending procedure is complete, and

Figure 5 shows diagrammatically, in a view corresponding to
Figure 2, a tool arrangement with a modified clamping tool.
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increased in the direction of the bending novenent to further performthe
-bending, as a result of a toggle |lever action on the jaws. During this,
the pins first of all continue to bear against the bending face 26 and, at
the end of the bending procedure, are pushed by these into the recess 15 of
the die 9 conplenentary thereto (Figure®), it being possible at this

nmoment for subsequent pressing of the bending face 26 into the recess 15 to
be per for M ewiee dddussratgdddn Fégure InBagekHPngUidfscasingR) } rnd

onger ol e e aro bt er gl Q0SbtLog B o
I ar I vote ack Jnto_t ' Lt
spring- | oé%‘%%t&orﬂ“gfo;ﬂﬁf ?frr%‘@ﬁfiec?h P %%Mmhnl%?b?og?géﬁqt éHQ&AJS?QIH o

. . t Fansverse 0°th AS soon as
the di e 10ndrasi riedependentdy ofinm andtherein theonuifudinglcdirerkien

suspended {DeE&id 3 drid@RINQr t edof yuider rails t hearkaibs efiécnocated in the
 free space between the two casings and have slits 5 and 6 facing

one another and running perpendicular to the plane of the

drawing, to guide a lead frame 7 on its two longitudinal edges.

In order to receive the casihg 8, which is connected to the lead
frame and is of synthetic material, in a predetermined position,
a casing receiver 9 is arranged in the guide casing 1 and a
casing receiver 10 is arranged in the guide casing 2. The
receiver 10 is displaceable along the longitudinal axis 11 of the
arrangement in opposition to a spring force. The edges 12 and
13 of the casing receivers 10 and 11 reach around the edge of the
casing and clamp the pins at the outlet from the casing. This
clamped section is not available for the bending procedure.

The one casing receiver 9 has, adjacent to its clamping face, a
mould 15 into which the pins 14 are bent by means of their
central section, so that the shape of the mould 15 determines the
later shape of the pins 14 in this region. It thus also
simultaneously forms the bending lower die.

To receive the casing 8 and to clamp the connection pins 14, the
casing receiver 9 is advanced to the casing by way of a movement
mechanism and is held in this position. The casing receiver 10
is then advanced by way of a push rod 16 which is spring-mounted

by a spring 33 on its rear side, and in this way the pins 14 are
clamped close to the casing edge. '

To bend the pins 14, a movable clamping tool is provided which
has two jaws 18 and 19 for each casing side, and these grip the
pins 14 close to their ends and clamp them between them. The jaw
18 is mounted pivotally in the jaw guide 34 about an axial pin
20 running parallel to the original common plane 21 and
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casing in the lead frane is positioned for the bending procedure. In the
*enbodi nent shown in Figure 5, parts corresponding to the parts of the first
enbodi ment are designated by correspondi ng reference nunerals. The exanple
of Figure 5 differs fromthat of Figure 2 in that the jaws 18 and 19, which
clanmp the pins 14 between them are not $ount ed pi votal Iy but

| ongi t udi nal - eahl and. | | forl U8R iHinkhg 4.
Iongitudiﬁé%éégéagﬁﬁqa% g ¥H8 g?ﬂ§55€§%+%§§%€f3@$n a furtheFﬁSair of jaws
38 and 39 which clanp the jaws 18 and 19 between them The external jaws 38

and 39 ar eaf athd Reive pank, dthe! foeaflitipaupand enharthe dxtimlpipdne 20f ahéle
pi ns 14.

direction %#élﬁlggélt reg,jdaltwﬁginéa‘fﬁlga% gﬁéh%v%#%%%lﬁbe{xwr? eié:}faﬁ{)ggagfhge Zeas
a resul t osymbeliesklhiydtheadprey 2dmevatheudisecthenof\dheg oAheragatnt i |
t he 19 by an activating device, for example a compressed-medium
cylinder or a driven cam disc, supported for safety reasons by
way of a spring 23. The jaw 19 for its part is mounted in the
' jaw receiver 35 pivotally about an axial pin 24 parallel to the
axial pin 20. The jaw receiver 35 is acted upon by the spring
17 with the clamping force (counter-force) so that the jaw 19 is

also spring-mounted by the spring 17.

The marginal region of the jaw 18 opposite the mould 15 serves

as the bending face 26 and therefore has a shape complementary
to the recess 15 (mould).

The jaw 18 has a lateral shoulder 28 which is affected at the
rear by the action of a pushrod 29 which is parallel. to the axis
11 and which can be advanced with the interposition of a spring
30 by an activating device symbolized by the arrow 21 and not
shown in more detail, e.g. a compressed-medium cylinder, as a
result of which the jaw can be acted upon additionally by the
spring force 30 and pivoted further in.

The device operates as follows:

When, as a result of advancing the lead frame 7, a casing 8 is
positioned precisely between the casing receivers 9 and 10, it
is clamped between these, the bending jaw 18 is advanced by the
activating device 22 and the ﬁins 14 are clamped at their free
ends between the jaws 18 and 19. As the jaw 18 continues to
advance, the jaw 19 yields in opposition to the spring force of
the spring 17 and, because they are suspended from the pins 14
as a result of the clamping and are mounted pivotally, both
perform a curved movement resulting in bending of the pins in
their central region (Figure 3). Because the two jaws 18 and 19

REPLACEMENT SHEET

1.1 12 mAR 997




pins 14 are pushed into the recess 15. Thus, the jaws 18 and 19 undergo
conly a slight friction in the jaws 38 and 39 and may for exanple be nounted
di spl aceably on needles. - Cains - 1. A nmet hod for shaping | ead-outs
of an integrated circuit, the nmethod conprising the steps of: clanping a
proxinmal -portion of - at Ieast one of thelOead-outs between a first and a

second casing; clanp g a di st al gortlon of at least said one of the
S

| ead- out s ww@eﬁlgcm duridda tReoRPNURT PECPFEN Sy EPBerdfideSHoRFFon
of at | easinGwégbdmein the direction of the bending movement to further

perform the bending, as a result of a toggle lever action on the
jaws. During this, the pins first of all continue to bear
against the bending face 26 and, at the end of the bending
procedure, are pushed by these into the recess 15 of the die 9
complementary thereto (Figure 4), it being possible at this
moment for subsequent pressing of the bending face 26 into the
recess 15 to be performed by the activating device 31.

The bending jaws 18 and the clamping piece 10 are now retracted
so that the jaws 18 and 19 are no longer clamping but are pivoted
back into their initial position by spring-loaded pistons 32 and
33 mounted transversely to them. As soon as the die 10 has
retracted far enough, the lead frame 7 with the casing 8
suspended therein is transported further and the subsequent
casing in the lead frame is positioned for the bending procedure.

In the embodiment shown in Figure 5, parts corresponding to the
parts of the first embodiment are designated by corresponding
reference numerals. The example of Figure 5 differs from that of
Figure 2 in that the jaws 18 and 19, which clamp the pins 14
between them, are not mounted pivotally but longitudinally
dlsplaceably, and in particular are mounted in the longltudlnal
direction of the pins displaceably in a further pair of jaws 38
and 39 which clamp the jaws 18 and 19 between them. The external
jaws 38 and 39 are for their part displaceable perpendicular to
the plane of the pins 14. If they are displaced in this
~direction from the die 10 in the direction of the die 9, then the
jaws 18 and 19 draw the clamped-pins 14 as a result of the
continued clamping somewhat out of the jaws 38 and 39 until the
pins 14 are pushed into the recess 15. Thus, the jaws 18 and 19
undergo only a slight friction in the jaws 38 and 39 and may for
example be mounted displaceably on needles. - Claims -
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of the lead-outs to a bending formdefined by the second casing, said

* bending conprising the step of: pivoting the first jaw about an axis
operatively parallel to a plane defined by at |east said one of said

| ead-outs to press at |east a part of the central porti [

form 2. A net hod for shaping | ead-outs of an encasedii’l““mnmimﬁuﬂrHMt,
t he nethqglg rising the steps of: clanping a proximal Portidn 8f & gfoup
of the |lead-outs between a first and a second casing, the second casing

defining a bending recess; clanping a distal portion of the group of the
| ead- out s pet wegnprodddsSifaindhe shapidgj 8%, canflection pins of integrated

circuits (ICs) from which pins (14) lying in a common plane (21)
project, by fixing the ICs and bending the pins (14),
characterized in that '

the pins (14) are clamped at a spacing from the IC and then,
while maintaining the clamping, the ends of the pins (14) are
forcibly guided along a curved path which lies in a plane running

perpendicular to the common plane (21) and containing the
respective pins (14). '

2. A process according to Claim 1, characterized in that the
alignment of the ends of the pins (14) is substantially retained
while they are guided on the curved path.

3. A process according to Claim 1 or 2, characterized in that
the mutually parallel pins (14) projecting from the IC on one
side are gripped together and bent together, but in that the
groups of pins (14) projecting from different sides of the casing
(8) are gripped and bent independently of one another.

4, A process according to one of the preceding claims,
characterized in that in the case of an IC having a casing (8)
from which the pins (14) project, the pins (14) are gripped and
clamped directly next to the casing (8) and the IC is thus fixed.

5. A process according to one of the preceding claims,
characterized in that the pins. (14) are clamped close to their
free ends and are then bent.

6. A device for the shaping of connection pins (14) of
integrated circuits (ICs) from which pins (14) lying in a common
plane (21) project,

having a device (9, 10) for fixing the respective IC,
characterized in that next to the device (9, 10) for fixing the
IC there are arranged two jaws (18, 19) of a clamping tool for
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bending a central portion of the group of the |ead-outS To the bending
‘recess, said bending conprising the step of: pivoting t

. gh
‘a plane defined by the group of the |ead-outs; pivoting H mlggnﬂzla
fromthe plane; and pressing at |east a gart of the cent ral cpoliti
group of the lead-outs to the bending ré ess;
clamping pins (14), these jaws (18, 19) belng pivotal about ax1a1
pins (20, 24) which run parallel to the common plane (21) and
perpendicular to the longitudinal extent of the pins (14), and
in that the axial pins (20, 24) are mounted displaceably

transverse to the common plane (21), while maintaining the
clamping.

7. A device for the shaping of connection pins .(14) of
integrated circuits (ICs) from which pins (14) lying in a common
plane (21) project, ’

having a device (9, 10) for fixing the respective IC,
characterized in that next to the device (9, 10) for fixing the
IC there are arranged two jaws (18, 19) of a clamping tool for
clamping pins (14), these jaws (18, 19) being mounted to maintain
the clamping in the longifudinal direction of the pins (14) and
displaceable transversely to the common plane (21).

8. A device according to Claim 7, characterized in that the
jaws (18, 19) are mounted, clamped between two external jaws (38,
39) which are displaceable transversely to the common plane (21),
displaceably in the longitudinal direction of the pins (14).

9. A device according to Claim 6, 7 or 8, characterized in that
one of the jaws (18) has, adjoining the clamping face in the
direction of the device (9, 10) for fixing the IC, a bending face
(26) against which the pins (14) abut during the bending, so that

this bending face (26) determines the shape of the bent pins
(14). '

10. A_device according to Claim 9, characterized in that the
bending face (26) is convexly rounded.

11. A device according to one of Claims 6 to 10, characterized

in that the device (9, 10) for fixing the IC has two receivers

(9, 10) working in opposition for abutment against the upper side

and the underside of the IC.
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the first and the second jaw pivoted about first and se %ﬂﬂlaxes

: respectively; said first and second axes operatively par Mﬂ,ﬂj’m”m[

pl ane. 3. A method for shaping |ead-outs of a package

circuit, the nmethod conprising the steps of: clanping a prOX|naI Bortion of

a group of the |ead-outs between a first3and a second ca5|ng, the second
casing defining a bendin

£SS; di st o] 0S4, t,he p of
the | ead- ddft's Peff¥afi® a?g??’é 1ng e ?'gecp(?&g (ﬁziz‘:l’\lb“'isn%\/\/ﬁlgciﬁi {P%%erslur ace
defined byir hhati,r $o jparwcesseligagetich haveeascaann@x(%htftﬁmeﬂh%ﬁhr%he
portion OEnHﬂ?(l4) project, the jaws (18, 19) are arranged relative to the
device (9, 10) such that they securely clamp the pins (14) at a

spacing from the casing (8), preferably close‘to their free ends.

13. A device according.to one of Claims 6 to 10 and according
to Claim 12, characterized in that the receivers (9, 10) have
projections (12, 13) which reach past the casing edges in order
to grip and clamp the pins (14) at the edge of the casing (8).

14. A device according to Claim 9 or 10 and according to Claim
11 or 13, characterized in that the casing receiver (9) obliquely

opposing the bending face (26) has a surface region (15)
complementary to the bending face (26).

15. A device according to one of Claims 6 and 9 to 14,
characterized in that the one jaw (18) is displaceable in the
longitudinal direction in the guide casing (22), and the other
jaw (19) is mounted resiliently.

16. A device according to Claims 9 and 15, characterized in that

the jaw (18) equipped with the bending face (26) may be advanced
by the activating device (22).

17. A device according to Claim 6 and 9 or 10, characterized in

that, for the jaw (18) equipped with the bending face (26), a

pivot drive (29, 30, 31) is in addition provided for a pivotal
movement direqted towards the device (9,

casing (8).

10) for receiving the

18. A device according to Claim 17, characterized in that the
pivot drive (29, 30, 31) is spring-mounted (30).
19. A device according to one of Claims 6 to 18, characterized

in that restoring springs (32, 33) are associated with the jaws
(18, 19). ’




group of the lead-outs, the bending surface a conpl errenmrng\
*recess; and bending the central portion of the group of t”"l"ﬂ"m

the bendi ng recess, said.bending conprising the step of: lm:"m"m,ﬂ
jaw longitudinal ly through a vertical orientation of the dgrolGp bf ¥he

| ead- outs defining a plane; pivoti ng thk*second jaw | ongi tudi nal |y away
fromthe vertical orientatio

bendi ng r 0ess? Fﬁgl?ﬁrgfcﬁﬁgi'ﬁ% gg%é)rlgac\t/lvggim\%gtateggl %ga'[ Eg]l%ls‘%tgaan%%second
axes, respec&mmélyp each case a common pa1r of Jjaws (18, 19) is provided '
for the group of pins (14) projecting out of a common side of the
ic.
12. A device according to Claim 20, characterized in that the
pairs of jaws (18, 19) may be activated independently of one
another.

22. A device according to Claim 20 or 21, characterized in that
the jaws (18) lying on the same side of the plane (21) as the
pins (14) are guided together with the upper die (10) lying on
the same side in a common casing (2).
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the first and the second axes parallel to each other and to said plane. 4.
<A nmethod for shaping | ead-outs of a cased integrated circuit, the nethod

conprising the steps 13 of: clanmping a proximal portion of a group of
the | ead-outs between a first and a second casing pick-up device, the

second casi ng pi ck-up device defining alfending recess; clanping a distal
portion of the group of the , ,

Abstract:

»

- Process and device for the shaping of connection pins of
integrated circuits

The connectlon pins (14) of integrated circuits from which pins
(14) lying in a common plane (21) pro;ect are bent by clamping
the pins (14) close to their free ends and then, while
maintaining the clamping, forcibly guiding the ends of the pins
(14) along a curved path which lies in a plane running -

perpendicular to the common plane (21) and containing the
respective pins (14).

(Figure 3)
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| ead-outs between a first and a second.to engage a bending surface defined
‘by the first jaw to an extent of a central portion of the group of the

| ead- outs,- the bendi ng surface a conpl enment of the bending recess; and
bendi ng the central portion of the |ead-outs to the bending recess, said
bendi ng conprising the steps of: pivoting the first jaw longitudinally
through a vertical orientation of the group of the |ead-outs defining a -
pl ane; pivoting the second jaw |longitudinally away fromthe verti cal
orientation; and the first and the secqﬂﬂ&jam/pivoted about
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a first and a second axis, respectively, each of which is parallel to said
-plane; pressing the central portion between the bending surface and the
bendi ng recess in response to said pivoting of the first and the second
jaw. 5. An -apparatus for shaping l|ead-outs of an integrated
circuit, the apparatus conprising: a 2f2st and a second casi ng confi gured
to receive a first portion of a group of the |ead-outs therebetween, the
second casing defining a bending form and a first and a second jaw
configured to receive a second portion of the group of the | ead-outs

FIG.5.
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qiosmes 1F

14 therebetween, the first JaM/deflnlng a bendi ng surface the first and
t he second Jam/conflgured to pivot about an axis.operatively parallel. t0 a..

pl ane defined by said gr gup of the | ead-outs.

| ead-outs of an encased {ntegrated circuit, th

first®and a second casing configured to clanp
the | ead-outs therebetween, the second casing d
first and a second jaw configured to cifnp a .

CLAIMS:

RML%Q@@&EHB USHEERS sh&pi ng
'raggsxqmmmd;snngwwﬁi .....
4 Cist(por t i paged . dogragap 10f
N e Eiviamvingis )b 2. rie crigsd ’fi
0 Abstract  :paged....to paged ...
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1. A-method for shaping lead-outs of an integrated
circuit, the method comprising the steps of:
clamping a proximal portion of at least one of
the lead-outs between a first and a second casing;
clamping a distal portion of at least said one
of the lead-outs between a first and a second jaw;

and

bending a central portion of at least said one

of the lead-outs to a bending form defined by the
second casing, said bending comprising the step of:

pivoting the first jaw about an axis
operatively parallel to a plane defined by at least
said one of said lead-outs to press at least a part

of the central portion to the bending form.

2. A method for shaping lead-outs of an encased

integrated circuit, the method comprising the steps

of:

clamping a proximal portion of ‘a group of the
lead-outs between a first and a second casing, the
second casing defining a bending recess;
clamping a distal portion of the group of the
lead-outs between a first and a second jaw; and
bending a central portion of the group of the
lead-outs to the bending recess, said bending

comprising the step of:

plvotlng the first jaw through a plane
defined by the group of the lead-outs;

pivoting the second
plane; and

jaw away from the

pressing at least a part of the central

portion of the group of the lead-

recesgs;

outs to the bending

—_—
O g g



second portion of a group of the |ead-outs therebetmeenP_Lha—LLLeL—Eaﬁ
defining a bending surface conplenentary to the bend| rREPLACEMENT SHEET i

and the-second jaw configured to pivot about an axis
to a plane defined by the group of said|ead-outs; a
configured to receive a distal end of the second por
the | ead-outs. 7. An apparatus for shaping | ead-ou
integrated circuit, the apparatus conprising: a fi

casi ng pi ck-up deV|ce configured to clanp a proxim
one of the |ead-outs therebetween, the second casing
defining a bending recess;

LA

St and a sec

rst
| el

of

ond

pi ck-up deV|ce

the flrst and the second jaw pivoted about

first and second axes, respectively;

said first and second axes operatively

parallel to said plane.

3. A method for shaping lead-outs of a packaged

integrated circuit, the method comprising the steps

of:

clamping a proximal portion of a

group of the

.lead-outs between a first and a second casing, the

second casing defining a bending recess;

clamping a distal portion of the

group of the

lead-outs between a first and a second jaw in which
a bending surface defined by the first jaw is engaged
to at least an extent of a central portion of the
group of the lead-outs, the bending surface a
complement of the bending recess; and
bending the central portion of the group of the

lead-outs to the bending recess, said bending
comprising the step of:

pivoting the first jaw longitudinally
through a vertical orientation of the group of the
lead-outs defining a plane;

pivoting the second jaw longitudinally away
from the vertical orientation; and

forming the central portion to the bending
recess;

the first and the second jaw pivoted about
first and second axes, respectively;

the first and the second axes parallel to
each other and to said plane.

4. A method for shaping lead-outs of a cased
integrated circuit, the method comprising the steps

east

N 0



a first and a second jaw configured to clanp a distal portion of at

said one of the |ead-outs therebetween,
surface.conplenentary to the bending recess, the fif
configured to pivot about an axis parallel to a plape
said one of said |ead-outs; 15 a guide rail conf !
end of the distal portion of at |east said onef off{ 4 NOV 89F- o}

di st al

| east -

13

the first Jam/deflnlng a_bendi ng
& eeeend j aw
ljeast

of:
clamping a proximal portion of a group of the
lead-outs between a first and a second casing pick-up
device, the second casing pick-up device defining a
bending recess;
clamping a distal portion of the group of the
lead-outs between a first and a second to engage a
bending surface defined by the first jaw to an extent
of a central portion of the group of the lead-outs,
the bending surface a complement of the bending
recess; and
bending the central portion of the lead-outs to
the bending recess, said bending comprising the steps
of:
pivoting the first Jjaw longitudinally
through a vertical orientation of the group of the
lead-outs defining a plane;
pivoting the second jaw longitudinally away
from the vertical orlentatlon, and
the first and the second jaw pivoted about
a first and a second axis, respectively, each of
which is parallel to said plane;
pressing the central portion between the
bending surface and the bending recess in response to
said pivoting of the first and the second jaw.

5. An apparatus for shaping lead-outs of an
integrated circuit, the apparatus comprising:

a first and a second casing configured to
receive a first portion of a group of the lead-outs
therebetween, the second casing defining a bending
form; and

a first and a second jaw configured to receive
a second portion of the group of the lead-outs

* c L N S *



a tappet configured to exert force on the first casing pick-up device. 8.
An apparatus for shaping |ead-outs of a cased integrate -

apparatus conprising: a first and a second casing
to clanp a proximal portion of a group of the |ead-{o
second casi ng pick-up device defining a bending redess;
second jaw configured to clanp a distal portion o
| ead- outs therebetween, the first jaw q_flnlng a behdj ng
conplenmentary to the bending recess, the first and -
configured to pivot about respective axes, each sai g to a

therebetween, the first jaw defining a bending
surface, the first and the second jaw configured to
pivot about an axis operatively parallel to a plane
defined by said group of the lead-outs.

6. An apparatus for shaping lead-outs of an encased
integrated circuit, the apparatus comprising:

a first and a second casing configured to clamp
a first portion of a group of the lead-outs
therebetween, the second casing defining a bending
recess;

a first and a second jaw configured to clamp a
second portion of a group of the lead-outs
therebetween, the first Jjaw defining a bending
surface complementary to the bending recess, the
first and the second jaw configured to pivot about an
axis operatively parallel to a plane defined by the
group of said lead-outs; and

a guide rail configured to receive a distal end
of the second portion of the group of the lead-outs.

7. An apparatus for shaping lead-outs of a packaged
integrated circuit, the apparatus comprising:

a first and a second <casing pick-up
device configured to clamp a proximal portion of at
least one of the lead-outs therebetween, the second
casing pick-up device defining a bending recess;

a first and a second jaw configured to clamp a
distal portion of at least said one of the lead-outs
therebetween, the first jaw defining a bending
surface complementary to the bending recess, the
first and the second jaw configured to pivot about an
axis parallel to a plane defined by at least said one
of said lead-outs;

AR



pl ane defined by said group of said |ead-outs; a guide rail confiqured to -

receive a distal end of the distal portion of said groUDPmGy lqggroyt s;

a tappet operable on the first casing pick-up devicg tﬁﬁﬁﬁmﬁgggﬁ patti dlly
exert clamping force thereon; and a spring operable antthe first jawjtg at

partially exert clanping force thereon. 9. A net hod flor 14hNEVI897 eqdout s
of a packaged integrated circuit, the | ead-outs having}l ead ends, thg
nmet hod conprising the steps of: clanpigg a proxi nmal rtron of a group Yof
the | ead-outs between a first and a secdnd pick-up part;

a guide rail configured to receive a distal end
of the distal portion of at least said one of the
lead-outs; and

a tappet configured to exert force on the first
casing pidk-up device. '

8. An apparatus for shaping lead-outs of a cased
integrated circuit, the apparatus comprising:

a first and a second casing pick-up device
configured to clamp a proximal portion of a group of
the lead-outs therebetween, the second casing pick-up
device defining a bending recess;

a first and a second jaw configured to clamp a
distal portion of the group of the lead-outs
therebetween, the first jaw defining a bending
surface complementary to the bending recess, the
first and the second jaw each configured to pivot
about respective axes, each said axes parallel to a
plane defined by said group of said lead-outs;

a guide rail configured to receive a distal end
of the distal portion of said group of the lead-outs;

a tappet operable on the first casing pick-up
device to at least partially exert clamping force
thereon; and

a spring operable on the first jaw to at
partially exert clamping force thefeon.

9. A method for shaping lead-outs of a packaged
integrated circuit, the 1ead-quts having lead ends,
the method comprising the steps of:

clamping a proximal portion of a group of the
lead-outs between a first and a second pick-up
part;

clamping a distal portion of the group of the

R —————
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clanping a distal portion of the group of the 16 | ead-outs between a

first and a second jaw, and bending a central portior.;ﬂ.;iu;*yqy?;F&FﬂThe
| ead-outs to a bending formdefined by the second pi dk-REPLAGEMENTSSHEET

bendi ng conprising the steps of: pivoting the first |
defined by the group of said | ead-outs about an axis
the |l ead ends of the group of said | ead-outs r

pl ane,

a T3
o A RONCPAT ¢

N4

‘'sai d plane throughout said pivoting, tﬁg di stal portijon_moved
1

lead-outs between a first and a second jaw; and
bending a central portion of the group of the

lead-outs to a bending form defined by the second
pick-up part, said bending comprising the steps of:

pivoting the first jaw through a plane
defined by the group of said lead-outs about an axis
parallel to said plane, the lead ends of the group of
said 1lead-outs remaining parallel to said plane
throughout said pivoting, the distal portion moved
crosswise to said plane in response to said pivoting;
and

pressing at least a part of the central
portion of the group of the lead-outs to the bending
form in response to said pivoting of the first jaw.

10. For a packaged integrated circuit having é
plurality of sides with lead-outs, the lead-outs
having lead ends, a method for shaping the lead-outs
comprising the steps of:

clamping between sets of pick-up parts, proximal
portions of the lead-outs located on differing sides
of the plurality of sides;

clamping between sets of jaws, distal portions
of the lead-outs located on the differing sides; and

bending central portions of the lead-outs on the
differing sides to bending forms defined by the sets
of pick-up parts, said bending comprising the steps
of:

pivoting the sets of jaw about axes

parallel to planes defined by said lead-outs on the
differing sides, the lead ends remaining parallel to
said plane throughout said pivoting, the distal
portions moved crosswise to said planes in response
to said pivoting; and

to
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crosswise to said plane in response to said pivoting; and pressing at |east
a part of the central portion of the group of the |ead:outs—te—ttreDEndi ng

formin.response to said pivoting of the first jaw. ﬁﬁﬁuEENE¥¥ lged
integrated circuit having a plurality of sides wt eat=outTs, the

| ead-outs having | ead ends, a nethod for shaping t gkﬂﬁ& riysi ng
the steps of: clanping between sets of pick-up partis, porti ans of

the | ead-outs |ocated on differing sidegyof the plu a_|ty of—-s+-des;
cl anpi ng between sets of jaws, distal portions of the |ead-outs |ocatgd on
the differing sides; and : 5

pressing at least a part of each central
portions of the lead-outs to the bending forms in

response to said pivoting.
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bendi ng central portions of the |ead-outs on the differing sides to bending
forms defined by the sets of pick-up parts, said bending conprisi t he

steps of: pivoting the sets of jaw about axes par§ fﬁ;zQﬁwﬁﬁyﬁﬂﬁfﬂe'ined by
said | ead-outs on the differing sides, the lead e e Bl H-Reg-petall el to

sai d pl ane throughout said pivoting, the distal pdrtii ons noved_ cr¢s3w se to
said planes in response to said pivotjpg, and 17| 14 NOV 199
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pressing at |least a part of each central portions of the |ead-outs to the
bending fornms in response to said pivoting.
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