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Summary of Facts and Submn ssions

The appeal lies froma decision of the exam ning

di vision, dated 15 May 1996 to refuse European patent
application No. 91 115 551.3 for lack of an inventive
step. The decision nentions inter alia the follow ng

prior art docunents

D1: Patent Abstracts of Japan, vol. 11, No. 257
(E-534), 20 August 1987 & JP-A-62 067 830

D2: US-A-4 255 851

1. The appel |l ant (applicant) | odged an appeal on 15 July
1996. The appeal fee was paid the sane day. The
statenent setting out the grounds of appeal was filed
on 25 Septenber 1996.

L1l During the oral proceedings held on the 28 June 2001
t he appellant submtted claim1 of a main request and
each of the auxiliary requests 1 to 3.

| V. | ndependent claim1 of the main and first auxiliary
request reads as foll ows:

Mai n request:
"1. A wire bonding inspection equipnent for use in a
W re bonding step for wire bonding a sem conduct or
device (3) to a surrounding nenber (2), and in a
sealing step for sealing the sem conductor device,
conpri si ng:

judgi ng neans (7) for judging whether or not the
W re bonding is acceptable and for produci ng a defect
signal for the sem conductor device whose wire bonding
IS judged defective; and
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breaki ng neans, responsive to said defect signal,
for breaking wires of the sem conductor device whose
Wi re bonding is judged defective, characterized by:

defective mark applying nmeans (13) for applying a
defect mark on the conbi ned defective sem conduct or
device and lead frane in response to the defective
signal, said defect mark applying neans being arranged
to apply said defect mark on an area of the conbi ned
def ecti ve sem conductor and | ead franme other than an
area designated to be covered with a sealing material."

1st auxiliary request:
"1l. A nethod of operating a wire bonding inspection
equi pnment for use in a wire bonding step for wire
bondi ng each of a plurality of sem conductor devices
(3) to a surrounding nmenber (2), and in a sealing step
for sealing the sem conductor device, the equi pnent
conpri si ng:

judgi ng neans (7) for judgi ng whether or not the
wi re bondi ng of each of the sem conductor devices is
acceptabl e and for producing a defect signal for any
sem conduct or devi ce whose wire bonding is judged
def ecti ve;

breaki ng neans, responsive to said defect signal,
for breaking wires of the sem conductor device whose
Wi re bonding is judged defective; and

defect mark applying neans (13) for applying a
defect mark on the conbi ned defective sem conduct or
devices and lead frane in response to the defective
signal, said defect mark applying neans being arranged
to apply said defect mark on an area of the conbined
sem conductor devices and | ead frane other than an area
designated to be covered with a sealing nmaterial,

said nethod conprising the steps of:

usi ng the inspection equipnment to inspect the wire
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bondi ng of all the sem conductor devices on the
surroundi ng nenber (2) and to break the wires of, and
apply a defect mark for, the or each sem conduct or
devi ce whose wire bonding is judged to be defective;
and

returning the inspected surroundi ng nenber (2) to
a supply magazine (1) fromwhich it was previously
taken prior to inspection.”

Caiml of the 2nd auxiliary request differs from
claiml1l of the main request in that it further
specifies that the breaking neans conprises a pressing
pl ate nmenber (11) for breaking all bonded wires of said
def ecti ve sem conductor device, and neans (10) for
novi ng said pressing plate nenber relative to the

sem conduct or devi ce.

Caiml of the 3rd auxiliary request differs form
claim1l of the 1st auxiliary request in that the
breaki ng neans are as specified in claim1l of the 2nd
auxi liary request.

The argunents presented by the appellant can be
sunmmari sed as foll ows:

(1) Docunent D1, which is the closest prior art,
di scl oses an equi pnent conprising a w re bondi ng
testing station and a wire breaking station. The
Wi re breaking station breaks the wires of the
devi ces found to be defective by the testing
station. The probl em addressed by the invention
havi ng regard to the disclosure in docunment D1
was to inprove the reliability of the operation
of the wire bonding inspection equipnent, and in
particular, of the identification of the
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defecti ve devices. There were, however, a

mul titude of options that a skilled person would
consider for solving this problem Although, the
application of a visible mark on the defective
devi ces was an avail able option (e.g. docunent
D2), there was no reason why a skilled person
woul d select this |ast option which entailed the
use of an additional expensive and conpli cated
mar ki ng means.

Docunent D2 di scl oses an equi pnent in which the
integrity of the substrate is tested by an
ultrasoni ¢ detector and a defect mark is applied
on the lead frame if the substrate is found to be
defective. A skilled person would not have
applied this teaching to the equi pnent discl osed
in docunent D1l in the way it is done in the
application in suit. An obvious conbination of
docunents D1 and D2 results in an equi pnent
conprising wire bonding and substrate testing
stations. If the wire bonding was found to be
defective then some wires would be broken and if
the substrate was found to be defective then a

vi sible mark woul d be applied on the device. The
obvi ous conbi nati on of both teachings results
thus in a conpletely different equi pnent than the
one disclosed in the application in which the
wires are broken and a mark is applied if the

wi re bonding is defective.

The appel |l ant al so pointed out that docunent D2
is not concerned with increasing the reliability
of an identification process, but relates instead
to the application of an indelible mark by a safe
and rel atively inexpensive nethod which does not
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di sturb adjacent devices (cf. D2, colum 1,
lines 61 to 68). There was thus no reason for a
skill ed person to consider this docunent when

| ooking for a solution to the problem nentioned
above.

Reasons for the Deci sion

1

3.1.1

1892.D

The appeal is adm ssible.

Amendnents (Article 123(2) EPQ

Caim1l of all the requests have been anended during

t he appeal proceedings. The Board is satisfied that

t hese anendnents do not contravene the requirenent of
Article 123(2) EPC. Since the clains are not all owable
for lack of an inventive step for the reasons which
foll ow, these anendnents are not discussed in detai

her e.

I nventive step (Article 56 EPQC)

The only issue in the appeal is that of inventive step

Mai n request

It is not in dispute that docunent D1 represents the
cl osest prior art.

The docunent discloses (cf. Abstract) a wire bondi ng
I nspection equi pnment conprising an inspection and
judging unit forned by a television canera (7) and a
controller (8), and a wire breaking unit conprising a
| aser (9). The inspection and judging unit is |ocated
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after the wire bonding stage (4) and deci des after

i nspection if the wire bonds are of an acceptable
quality. If the wire bonds are judged to be
unacceptabl e a bonding wire of the device is nelted
down by the | aser beam (9a). The correspondi ng Japanese
patent application discloses two further enbodinents in
which the laser is replaced either by a nechanica
cutting apparatus (cf. Figure 2, ref. 9b) or by a
pressing plate which is | owered onto the sem conduct or
device (cf. Figure 3, ref. 9c). This docunent is silent
on the further processing of the defective devices. It
I's, however, inplicit in the disclosed process that at

| east the devices considered to be acceptable are
transferred to a final sealing station, since

sem conduct or devices are invariably protected by a

sui tabl e seal ant.

Al though, it is stated in the English abstract of
docunent D1 that "a bonding wire is nelted down" by the
| aser beam (enphasis added), it is clear that the
breaki ng neans di sclosed in this docunent are suitable
for breaking nore than a single wire of the devices
judged to be defective.

The i nspection equipnent clained in claim1 of the
application in suit thus differs fromthis known
equi pnent in that in response to a defect signa

i ndicating a defective wire bonding in a device, a
defect mark is applied on an area of the defective
devi ce which is not covered by the sealing material.

This feature inproves the reliability of the inspection
equi pnment. I n docunent D1, in the event that a wire of
a defective device is not conpletely broken due to a
mal functi on of the breaking nmeans, it is likely that
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the defective device would not be identified as such by
t he subsequent functional test and woul d be seal ed and
cl assified as being non defective. The provision of a
mark on an area not covered by the sealing neans all ows
a visual identification of the defective article even
after it has been seal ed.

The Board therefore agrees with the finding of the
exam ni ng division that the objective probl em addressed
by the application in suit is the inprovenent of the
reliability of the inspection equipnment known from
docunent D1. This finding has not been contested by the
appel | ant .

The skilled person in the art, in the present case a
quality control engineer, would notice during the
routine quality control inspections that sone defective
devi ces have not been correctly identified by the

I nspection equi pnent and woul d thus recogni ze the need
of inproving its reliability. Consequently, no

i nventive step can be recogni zed by the Board in the
formul ati on of the problem

The appel |l ant has argued that the skilled person would
think of several ways of solving this problem thus,
for exanple, nore reliable breaking neans coul d be
enpl oyed, or a second testing station could be provided
after the breaki ng means whi ch woul d i ssue a warni ng
signal if the wires are not properly broken, or the
def ective devices could be renoved fromthe process
line before being sealed, or the reliability of the
functional test, which is carried out after the wires
have been broken and the device is sealed could be

i nproved. The provision of a defect mark is a further
possibility. However, the fact that the present
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sol uti on has been chosen fromthe nultitude of possible
options is an indication of inventive step, as no
pointer towards it is found in the prior art.

However, the Board does not find this argunent
persuasive, since the nere fact that several ways exi st
for solving a problem does not inpart inventiveness to
the selection of one of them Wat has to be considered
instead i s whether the chosen sol ution was obvi ous or
not to the skilled person in the |ight of the prior
art.

| ndeed, the use of an indelible, optical mark for

i dentifying defective devices is known from docunent

D2. This docunent discloses an apparatus for marking
articles during a manufacturing process, in particular,
of sem conductor devices. In the apparatus, the ceramc
substrate of the sem conductor device is ultrasonically
tested for cracks. A mark (26) is applied on the |ead
frame of the device which is found to be defective on
an area |lying between two adjacent devices, i.e. an
area which is not covered by the sealing material (cf.
colum 2, lines 37 to 65; colum 3, lines 36 to 64;
Figures 1 and 2).

A skilled person woul d recogni ze that the application
of a mark, as is disclosed in docunent D2, allows the
identification of defective devices even after the

seal ant has been applied and that it reduces,

therefore, the possibility that a defective device be
wrongly classified. The visible mark woul d therefore be
a backup for the electric, functional testing after the
breaking of the wires for the identification of the

def ecti ve devi ce.
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The cl ai ned equi pnent is an aggregation of wire
breaki ng and marki ng neans as there is no functiona
interrel ationship between these neans. The conbi ned
effect of these neans is not greater than but equal to
the sumof their individual effects. The effects

achi eved by these neans are i ndependent of each ot her
(T 363/94).

The appel |l ant al so argued that the teaching of docunent
D2 is specific in that it discloses the application of
a mark to identify only a cracked ceram c substrate and
that there is no reference to inspection of wire
bondi ng or to breaking the wres of defective devices.
To make a generalization of a very specific teaching
and then apply this generalized teaching to a
particul ar case of the invention as clained, is an
unal | owabl e anal ysi s based on hi ndsi ght.

The Board cannot follow this argunent, since it is
clear fromthe disclosure of docunment D2 that the
testing and marki ng neans are individual, separate
units w thout any synergetic effect. This docunent
relates in general "to a nethod and apparatus for
indelibly marking articles during a manufacturing
process” (cf. colum 1, lines 8 to 9 and claim1). The
enphasis of the invention is thus clearly on the

mar king of an article in an indelible manner and not on
the particular test carried out on the article. This is
further enphasized in the discussion of the background
of the invention in which the drawbacks of marking

devi ces by an ink dot or by punching a hole in the | ead
frame are di scussed. Furthernore, the provision of nore
than a single mark to encode different failure types
during nultiple testing is specifically nentioned (cf.
D2, colum 3, line 65 to colum 4, line 8). The marking
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means can thus be enployed with nmultiple, different
testing units and its use is not limted to any
specific test or defect as suggested by the appellant.
Thus, the teaching of the docunent is disclosed to be
general |y applicabl e.

For the foregoing reasons, in the Board's judgenent,
the subject-matter of claim1 according to the main
request does not involve an inventive step.

1st auxiliary request

Claim1 according to this request relates to a nethod
of operating a wire bonding inspection equi pnent, the
equi pnment having all the features of the main request.
The only difference in substance with respect to
claim1 of the main request is that after its

i nspection the surrounding nenber (2) is returned to
the supply nagazine (1) fromwhich it was previously
taken prior to inspection.

The appel |l ant argued that an inventive step lies in
this process step, as it allows to reuse the | ead
frames (i.e. the surroundi ng nenbers) of the defective
devi ces instead of discarding them

In this connection, the only reference to this feature
isin colum 4, lines 3 to 11 of the published
application, wherein it is stated that instead of
storing the inspected lead franmes in a discharge
magazi ne they may be returned to the supply nagazine.
There is no further discussion of this aspect of the

I nspection equi pnent. The appel |l ant interpreted,
however, this statenent as inplying that the

sem conduct or chips and the wiring were renoved form
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the lead frames prior to storing themback in the
supply magazine, allowing thus the |lead franes to be
reused. This interpretation contradicts, however, the
di scl osure of the application, since it is stated
therein that the supply magazi ne contains |ead franes
W th sem conductor devices bonded to them (cf.

colum 2, lines 44 to 51), and not |ead franes w thout
sem conduct or chips and wires.

I n consequence, the additional process step of
returning the inspected |lead frame to the supply
magazi ne was one of the several alternatives avail able
to the skilled person which he woul d consi der dependi ng
upon the circunstances.

For these reasons, in the Board' s judgenent, the
subject-matter of claim1 according to the 1st
auxi |l iary request does not involve an inventive step.

2nd auxiliary request

Claiml according to this request differs fromclaim1l
of the main request, in that it further specifies that
t he breaki ng neans conprises a pressing plate nenber
(11) and neans (10) for noving the pressing plate with
respect to the sem conductor device.

According to the enbodinent illustrated in Figure 2 of
t he application, the breaking neans conprises a
pressing plate used to break all the wires of the

def ecti ve sem conductor device. The pressing plate is
| owered onto the defective sem conductor device until
all the wires are broken (cf. colum 3, lines 47 to
50). No further details are given in the application.
In particular, the shape of the pressing plate is not
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specified. It is the Board's view, that a skilled
person would find this disclosure sufficiently clear as
to enable himto carry out the process.

Docunment D1, however, shows in Figure 3 (cf. the
Japanese patent application) an enbodi nent of the
br eaki ng neans (9c) conprising a pressing plate and
novi ng neans for noving it with respect to the

sem conductor device, as is indicated by the up and
down arrows on the right-hand side of the device.

Al'though it is not derivable fromthe figure whether
the pressing plate is intended for breaking the

sem conductor device or the wires or both the wires and
the device, the skilled person would consider the use
of a pressing plate as shown in the enbodi nent of
Figure 3 for breaking the wires of the device.

The Board therefore cones to the conclusion that the
subject-matter of claim1 according to this request
does not involve an inventive step.

3rd auxiliary request

Claim1 according to this request is a conbination of
claim1l of the 1st and 2nd auxiliary requests,
respectively, and its subject-nmatter does not involve
an inventive step for the reasons presented already in
relation to these requests.

For these reasons it is decided that:

1892.D
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The appeal is dism ssed.

The Regi strar: The Chai r man:

L. Martinuzzi R K. Shukl a
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