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Summary of Facts and Submn ssions

The appeal |ies against the decision of the exam ning
di vi sion dated 25 March 1997 refusing the European
patent application No. 91 106 510.0. The ground for the
refusal was that the clains did not involve an

i nventive step (Article 56 EPC) having regard to the
prior art docunent:

D2: Patent Abstracts of Japan, vol. 10, No. 158
(E-409) [2214] 6 June 1986 & JP-A-61 12052

1. The appel |l ant (applicant) | odged an appeal on 26 My
1997, paying the appeal fee the sane day. The statenent
setting out the grounds of appeal was filed on 21 July
1997 together with new clainms according to a first
auxiliary request, the main request being the grant of
a patent on the basis of clains filed on 24 April 1996.

L1, At the oral proceedings held on 29 May 2002, the
appel l ant submtted a further auxiliary request. The
appel l ant thus requested that the decision under appea
be set aside and a patent be granted on the basis of
one of the follow ng requests:

Mai n request: clains 1 to 5 filed with the
letter of 24 April 1996;

1st auxiliary request: clains 1 to 5 filed with the
stat enent of grounds of

appeal ; and

2nd auxiliary request: claims 1 to 4 filed during

the oral proceedings.

1550.D Y A
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The i ndependent clainms 1 according to these requests

read as foll ows:

Mai n request:

"1.

A net hod of bending outer |eads of a sem conduct or
devi ce, conprising the steps of:

preparatorily bending all the outer |eads (2A 2B)
having a variation in the vertical direction
relative to their roots, upward and downward from
their roots where the outer |eads (2A, 2B) are
rooted in aresin (1); and

bendi ng the outer |eads (2A, 2B) at points away
fromthe roots to obtain final outer |eads (2A",
2B ). "

1st auxiliary request:

"1.

A net hod of bending outer |eads (2A 2B) of a

sem conduct or device, said nmethod being applied
bef ore bendi ng the outer |eads at points on each
of the | eads away fromrespective roots (3) of the
| eads to obtain a final configuration (2A", 2B')
of the outer |eads,

characterized by conprising the steps of:
bendi ng the outer | eads at the respective roots
(3) of the leads in a first direction

per pendi cular to a plane defined by the | eads; and

bendi ng the outer |eads at the respective roots of
the leads in a second direction opposite to the
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first direction."

2nd auxiliary request:

Caim1l according to this request conprises in addition
to the subject-matter of claim1 of the main request
the follow ng subject-matter which is inserted before
the | ast step of bending the outer leads of claiml
according to the main request:

"placing the outer |eads (2A, 2B) back into horizontal
positions; and"

The argunents of the appellant in favour of inventive
step can be sunmarized as foll ows:

(a) The English abstract of docunent D2 does not
disclose if the bending of the leads is a
preparatory bending step or if the | eads are
already bent into their final form It is
therefore doubtful if this docunent suggests the
use of a preparatory bending step as disclosed in
the application in suit.

(b) The preparatory bending step according to the
application in suit requires that the | eads are
bent at their roots. This cannot be acconplished
by the nethod disclosed in docunent D2 in which a
die with a cavity is used, since, due to
fabrication tol erance of the device package which
has to be accomobdated in the cavity of the die,
the |l ead's bending point is inevitably away from
the lead' s roots.

(c) Furthernore, docunent D2 di scloses a single
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bendi ng step. There is no suggestion in this
docunent that the alignnent of the | eads coul d be
i nproved by perform ng a second bending step in a
direction opposite to the first direction.

(d) Moreover, docunent D2 does not disclose that the
bending is perfornmed in a direction perpendicul ar
to a plane defined by the | eads as required in the
first auxiliary request. A bending step as in
docunment D2 in which a die is used does not
fulfill this requirenent.

(e) According to the second auxiliary request, the
| eads are placed back into a horizontal position
before being bent into their final shape. This
further step is neither disclosed nor suggested by
docunent D2.

Reasons for the Deci sion

1

1550.D

The appeal is adm ssible.

The application concerns the bending of the outer |eads
of a packaged sem conductor device into their fina
shape. In the art of packagi ng sem conductor devices,
integrated circuit chips are nmounted on | ead franes and
encapsul ated by a resin. After encapsul ation, the outer
| eads of the lead frane protrude fromthe sides of the
resin package and have to be bent into their fina
shape. However, due to contraction of the resin sone

| eads do not lie in the sanme plane and are thereby

m saligned in the vertical direction and this

m sal i gnment may remain even after the final bending
step, making the automatic nmounting of the devices
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unreliable. It is the aimof the application in suit to
reduce the degree of msalignnent of the outer | eads,
after the final bending.

Di scl osure of Docunent D2

Docunent D2 represents the closest state of the art and
this has not been disputed by the appellant. This
docunent di scl oses a nethod for reduci ng the angul ar

di spersion of the outer |eads of a sem conduct or
package. The outer | eads are bent in one direction
beyond their plastic deformation [imt with the aid of
a die having a tetrahedral conic shape (cf. English
abstract). This preparatory bending step reduces the
angul ar di spersion of the outer |eads froma range of
10°-20° down to 0°-3° (cf. Figures 3A and 3B of the
Japanese patent application). In a further bending step
the leads are bent into their final shape (cf. ibid

Fi gure 30).

During the oral proceedings the appellant contested the
above interpretation of the disclosure of docunent D2
whi ch is based on the English abstract and the figures
of the Japanese application. According to the appell ant
the bending of the outer |eads described in the
abstract of this docunent corresponds to the fina
bendi ng step described in the application in suit, and,
therefore, no preparatory bending step is disclosed in
this prior art docunent.

The Board, however, does not consider this argunent

wel | founded, since, as can be seen from Figures 3C and
8C of the Japanese patent application (D2), there is a
bent shape of the outer |eads, conformng to the fina
shape of the outer |eads of the packaged devi ce shown
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in Figure 6 of this docunment. Al so, a skilled reader
woul d clearly derive formFigures 3A, B, C and 8A, B, C
that the shapes in Figures 3C and 8C foll ow t he bendi ng
operations in Figures 3B and 8B, respectively.

Besi des, the abstract of docunent D2 states that the

| ead correcting process is done "to reduce the angle
di spersion of |ead by a nmethod wherein a | ead of flat
pack is forcibly plastic-defornmed”. It is therefore
specified that the descri bed process reduces the

m sal i gnnment of the | eads, and does not bend the | eads
into their final shape.

For these reasons, it is the Board's view that the
person skilled in the art would have interpreted the
di scl osure of docunent D2 as descri bed above under
poi nt 3. 1.

Mai n request

Since the subject-matters of clains 1 of the main and
second auxiliary requests are not patentable for |ack
of an inventive step for the reasons which follow, the
Board does not consider it necessary to consider the
ot her requirenents of the Convention such as the

requi renments of Articles 84 and 123(2) EPC in respect
of these requests.

The nmethod of claim 1l according to the main request
differs fromthe prior art nmethod described in docunent
D2 in that (i) the preparatory bending of the outer

| eads is done at their roots, ie. at the point where
the outer |l eads energe fromthe resin, and (ii) the
preparatory bending step is repeated in a second
direction opposite to the first direction.
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According to the application in suit both nmeasures
i nprove the coplanarity of the outer |eads which
results in a stable final product (cf. colum 1,
lines 27 to 33 of the published application).

Consequently, the technical problem addressed by the
application is to further inprove the coplanarity of
the outer leads with respect to the nethod disclosed in
docunent D2.

The appel |l ant has argued that a nethod in which a die
is used for bending the outer leads, as it is the case
with the nethod disclosed in docunent D2, does not
permt that the outer |eads be bent at their roots. The
width of the cavity in the die where a chip package is
nmounted has to be wider than the width of the package,
so as not to damage the package itself having regard to
fabrication tol erances of the resin noul d.

Mor eover, there is no suggestion in docunent D2 that a
second preparatory bending step is required or even
that it would be useful in inproving the coplanarity of
the |l eads. The evidence submtted by the applicant with
the letter dated 17 January 1997, ie. during the

exam nation procedure, show that the m salignnment of
the leads is reduced fromthe original value of 60 um
to 30 um 23 pmand 24 umby a first, second and third
preparatory bending step, respectively.

The Board concurs with the appellant in that it would
have been difficult or even inpossible to bend the

| eads at their roots by using a die. However, it would
be obvious to the person skilled in the art to enpl oy
ot her ways of bending the | eads which allow that the
bending point is at the roots of the leads, if the
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necessity to do so arises. It is also obvious to the
person skilled in the art that the bendi ng point should
be as close as possible to the resin package, a fact
recogni zable in the die used in docunent D2 in which
the bending point is as close as possible to the resin
package, since otherw se the lead' s portion |ocated

bet ween the resin package and t he bendi ng poi nt woul d
not be plastically deformed and would retain its
original msalignnment.

The fact that a second preparatory bending of the | eads
i nproves their coplanarity is also obvious to the
person skilled in the art, since it allows that |eads
which initially were pointing in the direction of the
first bending step, and which, therefore, would only be
bent within their elastic [imt, be also plastically
def orned by bending theminto a direction opposite to
the first.

In consequence, in the Board's judgenent the method
according to claim1 of the main request does not

i nvol ve an inventive step in the sense of Article 56
EPC.

First auxiliary request

According to the first auxiliary request the
prelimnary bending step is done in "a first direction
per pendi cular to a plane defined by the | eads" and in
"a second direction opposite to the first direction”
These expressions restrict the possible directions into
whi ch the | eads may be bent to a unique direction. In
contrast thereto, the expressions "upwards" and
"downwar ds" used in the main and second auxiliary
requests conprise a spread of directions around the
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"vertical" direction.

There is, however, no basis in the application as
originally filed for bending of the leads in a first
direction which is perpendicular to a plane defined by
the | eads. The bending of the leads is disclosed in the
application in suit as "upwards" or "downwards"”
apparently with respect to the packaged sem conduct or
device, and not with respect to a plane defined by the
| eads. Moreover, the terns "upwards"” and "downwards"
define in general the direction of bending, which

al t hough i nclude the specific perpendicular direction,
does not disclose the specific direction (cf. colum 1,
lines 37 to 38; colum 2, lines 18, 24, 30 and 56;
colum 3, lines 1 and 9 to 14 of the published
application).

For these reasons, in the Board' s judgenent, claim1l
according to the first auxiliary request does not
fulfill the requirenents of Article 123(2) EPC

Second auxiliary request

The nmet hod according to claim1 of this request further
differs fromthe nmethod disclosed in docunent D2 in
that (iii) the outer |eads are placed back into the
hori zontal position before being bent into their fina
shape. Al though in docunent D2 (cf Figures 3C, 6 and
8C) the leads in their final shape have a horizontal
portion energing fromthe resin, it is not clear that
the |l eads were put in the horizontal position prior to
the final bending step.

The application in suit does not disclose any technica
ef fect achieved by this further bending step. In fact,
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a third bending step according to the applicant's
letter of 17 January 1997 does not have any noticeabl e
effect on the coplanarity of the | eads.

Moreover, as stated above, docunent D2 discloses (cf.
Figure 3C) that the final shape of the | eads conprises
an approxi mately horizontal portion. This portion is

| ocated between the lead' s root and a first bendi ng
poi nt at which the | eads are bent into a vertica

di rection.

To introduce a step in which the | eads are placed back
into a horizontal position or to directly bend them
into their final shape is, however, an option that the
person skilled in the art would apply according to the
circunstances w t hout exercising an inventive step.

6.3 For these reasons and the reasons nentioned with
respect to the nain request, it is the judgenent of the
Board that the nethod according to claim1l of the
second auxiliary request does not involve an inventive
st ep.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

1550.D Y A
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D. Spigarelli R K. Shukl a
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