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Summary of Facts and Subm ssi ons

0340.D

Eur opean patent application No. 88 113 783.0
(Publication No. 0 307 671) was filed on 24 August 1988
and clainms the priority of 19 Septenber 1987. This
application was refused by a decision of the exam ning
di vi sion dated 15 March 1995 on the ground that the
subject-matter of claim1 | acked an i nventive step
havi ng regard to docunents Dl1: EP-A-0 146 688 and

D2: EP-A-0 162 145. A further docunment D3: "M crochip
Fabrication, a practical guide to sem conductor
processing", by P. van Zant, McGaw Hi |l Publishing Co.
USA, 1990, pages 227 to 236, in particular page 232,
"Resist-etch barriers and dry etching”, was cited in

t he deci sion under appeal for informtion.

The only independent claimof the set of 6 clains
formng the basis of said decision reads as foll ows:

"1l. A nethod of making an electrically programmble
integrated circuit conprising:

providing a substrate (10) of a sem conductor material;
formng a protective layer (14, 16) resistant to plasm
et ching on said sem conductor substrate (10) and
covering the top surface thereof;

depositing conductive nmaterial on said protective |ayer
(14, 16) to provide a conductive |ayer (20) on said

protective | ayer;

form ng an etching-protective nmask (24) on said
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conductive | ayer (20) covering only the portions of
sai d conductive layer (20) fromwhich a contact bridge
(22) is to be forned;

perform ng a plasnma etching procedure to selectively
renove portions of said conductive |ayer (20), thereby
defining a patterned conductive |ayer formng a contact
bridge (22) on said protective |ayer (14, 16); and

depositing netallic material (26, 28) onto said
protective layer to formelectrical contact nenbers in
el ectrical engagenent with said contact bridge (22);

characterized in that said substrate (10) of

sem conductor material is provided so as to have at

| east one circuit-function defining zone (12) provided
with electrical conductivity and opening onto the top
surface thereof;

sel ectively patterning said protective |layer (14, 16)
resistant to plasma etching to forman aperture (18)
extendi ng therethrough to at |least a portion of said at
| east one zone (12) exposing a contact area of said at
| east one zone (12) of said sem conductor substrate
(10);

depositing the conductive material on said protective

| ayer (14, 16) and the exposed contact area of said at

| east one zone (12) to provide a conductive |ayer (20)
on said protective |ayer (14, 16) and said contact area
of said at |east one zone (12) in overlying relation

t her et o;

formng the etching-protective mask on said conductive
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| ayer (20) covering only the portions of said
conductive layer (20) fromwhich a contact bridge (22)
and an associ ated connecting end are to be fornmed and
the portion of said conductive |ayer (20) overlying
said contact area of said at | east one zone (12);

perform ng the plasma etching procedure to selectively
renove the exposed portions of said conductive |ayer
(20), thereby defining a patterned conductive | ayer
(20) having a contact bridge (22) and an associ at ed
connecting end forned thereon and including a portion
overlying said contact area of said at | east one zone
(12);

form ng a second etching-protective mask (24) on the
patterned conductive |ayer (20) covering only the
regi on of said patterned conductive |layer (20) formng
the contact bridge (22);

depositing the netallic material on the structure

i ncludi ng the second etching-protective mask (24) and
t he exposed portions of the patterned conductive | ayer
(20) to provide at |east one netallic layer (26, 28)

t her eover; and

performng a second plasnma etching procedure to

sel ectively renove portions of said netallic |ayer (26,
28) on said patterned conductive |ayer (20) while
retaining portions of said netallic |layer (26, 28)
overlying said contact area of said at | east one zone
(12) and the portion of said patterned conductive |ayer
(20) defining the connecting end associated with the
contact bridge (22) to provide a patterned netallic

| ayer formng the electrical contact nenbers;
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t he second etching-protective mask (24) shielding the
regi on of said patterned conductive |ayer formng the
contact bridge (22) frometching during the second

pl asma et chi ng procedure.”

In said decision, the exam ning division took the
foll owi ng view

The nethod of claim1 is distinguished fromthe nethod
known from docunent D1 by the foll ow ng features:

(i) the sequence of the process steps has been
changed, i.e. the second protective mask (24) is
formed in claiml prior to the formation of the
nmetallic |ayer (26, 28) to pattern the contact
menbers of the neltable contact bridge (22),
whereas in docunent D1 the protective layer (7) is
deposited after the form ng of the correspondi ng
contact nenbers (5, 6) of the fuse link (3);

(ii) the patterning of said contact nenbers (26, 28) is
carried out in claim1l1l by a second plasma et chi ng,
and not by wet etching, as in docunent DL.

Mor eover, al though docunent D1 does not explicitly
nmention the formation of an opening in a protective

| ayer to expose a contact area of a circuit zone, it is
considered that, in general, a fusible link structure
conpri ses a conductive nenber which electrically

I nterconnects a pair of circuit elenents and, when
desired, this interconnection can be broken by nelting
the conductive nenber; thus, this feature is inplicit

i n docunent D1 and cannot be part of the problemto be
sol ved.
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Concerning the sane feature, it is considered that a
fuse shoul d be interconnected between two circuit

el enents through an insulating |ayer forned on the
circuit elenents; in claiml1, the conductive |ayer (20)
is patterned in such a way that it remains within the
openi ng (18) between the zone (12) and the
correspondi ng contact nenber. |ndeed, in the nethod of
docunment D1, the interconnection of the fuse with the
corresponding circuit elenents is perforned by the
contact nenbers, which are patterned so that each
contact nenber overlies the corresponding fuse end, as
wel | as the correspondi ng contact area of the circuit
element. This slight nodification with respect to the
met hod of docunent D1 is considered as being a design
possibility which cannot formpart of the objective
problem and no hint can be found in the whole
application that this manner of interconnecting the
fuse structure to circuit elenents m ght represent an
advant age over the prior art.

Hence, starting fromthe nearest prior art represented

by docunent D1, the objective problem underlying the

cl ai med nethod reduces to the technical aimof avoiding
the use of wet etching to pattern contact nenbers on a

fuse structure, and sinultaneously protecting said fuse
structure during the patterning process of said contact
menbers.

The first distinguishing feature (i) is known for the
same purpose from docunent D2 whereby, evidently, the
| ayer (13) deposited on the fuse layer (32) prior to
the formation of the contact nenbers serves as a
protective |l ayer exactly as in claim1.

0340.D Y A
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On the other hand, it is a matter of common sense that
better protection of the fuse structure during the
patterning of the contact nmenbers will be achi eved by
the process step sequence defined in docunent D2, i.e.
by covering the fuse structure with a protective |ayer,
nanely, the layer (13) depicted in Figure 2B of
docunent D2, prior to the formation of the contact

menbers on both fuse ends.

The second di stinguishing feature (ii), i.e. a second
pl asma etching step, is evident because it is a well
known substitute to wet etching and because, although
not explicitly disclosed in docunent D2 in relation
wWith patterning the contact nenbers, it would be
evident since it is considered that the selection of
the etching process falls within the conpetence of the
average practitioner. In this respect, the applicant's
argunent stressing that the particul ar process of
docunent D2, i.e. the photoengraving process (PEP),
uses a photoresist mask and that plasnma etching is
normal Iy not enployed with a photoresist mask, was not
convi nci ng because it was known in the art that in both
wet and dry etching processes a patterned photoresi st

| ayer was the preferred etch barrier mask; the docunent
"van Zant" (see page 232, "Resist etch barriers in dry
etching") was cited and annexed to the decision for
information to illustrate this finding.

As a consequence, an average practitioner would readily
t ake advantage of the teaching of docunment D2 when
manuf acturing a fuse structure according to docunent

D1; the selection of the etching process anong wel |l -
known processes, e.g. wet or plasnma etching, to pattern
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t he contact nenber, was not considered as involving an

I nventive step

The applicant | odged an appeal against this decision on
12 May 1995 paying the appeal fee the sane day. The
statenent of the grounds of appeal was filed on 22 July
1995.

In response to conmuni cations fromthe Board, the
appellant filed with its letters dated 19 Cctober 1999
and 23 Decenber 1999 a new set of clains and anended
pages of the description. Caim1l of the new set has
been anended in relation to claim1 formng the basis
of the decision, so that it is drafted in the one-part
form wthout the expression "characterized in that",
and contains the terns "continuous" and "neltable" with
respect to the conductive layer (20) and the contact
bridge (22), respectively.

Caiml is the only independent claimand reads as
fol | ows:

"1. A nethod of nmaking an electrically progranmabl e
integrated circuit conprising:

providing a substrate (10) of a sem conductor material,
said substrate (10) having at |east one circuit-
function defining zone (12) provided with electrica
conductivity and opening onto the top surface thereof;

formng a protective layer (14, 16) resistant to plasm
et ching on said sem conductor substrate (10) and
covering the top surface thereof;
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selectively patterning said protective |ayer (14, 16)
resistant to plasma etching to forman aperture (18)
extendi ng therethrough to at | east a portion of said at
| east one zone (12) exposing a contact area of said at
| east one zone (12) of said sem conductor substrate
(10);

depositing conductive material on said protective |ayer
(14, 16) to provide a continuous conductive |ayer (20)

on said protective |ayer and said contact area of said
at | east one zone (12) in overlying relation thereto;

form ng an etch-protective mask on said conductive

| ayer (20) covering only the portions of said
conductive | ayer (20) fromwhich a neltabl e contact
bridge (22) and an associ ated connecting end (21) are
to be forned and the portion of said conductive |ayer
(20) overlying said contact area of said at |east one
zone (12);

perform ng a plasma etching procedure to selectively
renove portions of said conductive layer (20), thereby
defining a patterned conductive |layer formng the

nmel tabl e contact bridge (22) and the associ ated
connecting end (21) on said protective |layer (14, 16)
and including the portion overlying said contact area
of said at |east one zone (12);

formng a second etching-protective mask (24) on the
patterned conductive |ayer (20) covering only the
regi on of the patterned conductive |ayer (20) form ng
the neltable contact bridge (22);

depositing netallic material (26, 28) on the structure
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i ncludi ng the second etching-protective mask (24) and

t he exposed portions of the patterned conductive | ayer
(20) to provide at |east one netallic layer (26, 28)
thereover to formelectrical contact nenbers in

el ectrical engagenment wth said neltable contact bridge
(22);

performng a second plasnma etching procedure to

sel ectively renove portions of said netallic |ayer (26,
28) on said patterned conductive |ayer (20) while
retaining portions of said netallic |layer (26, 28)
overlying said contact area of said at | east one zone
(12) and the portion of said patterned conductive |ayer
(20) defining the connecting end (21) associated with
the neltable contact bridge (22) to provide a patterned
netallic layer formng the electrical contact nenbers
(28);

t he second etching-protective mask (24) shielding the
regi on of said patterned conductive |ayer formng the
nmel tabl e contact bridge (22) frometching during the
second pl asna etching procedure.”

The appel | ant requests that the decision under appea
be set aside and that a patent be granted on the basis
of the follow ng patent application docunents:

d ai ns: Nos. 1 to 6 as filed with appellant'
| etter dated 19 Cctober 1999;

Descri ption: Pages 1, la and 2 as filed by the
appellant with letter dated 23 Decenber
1999;
Pages 3 to 6 as filed,
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Dr awi ngs: Sheet 1/1 as filed.

The appel |l ant has argued in substance as follows in
support of his request:

The first plasnma etching procedure of claiml is for
defining a patterned conductive |ayer having a contact
bridge (22) and an associ ated connecting end forned
thereon and including a portion overlying a contact
area of at |east one circuit-function defining zone
(12) of the sem conductor substrate provided with

el ectrical conductivity and opening onto the top
surface thereof. In docunent D1, the circuit-function
zone (12) of the substrate is not present. The nethod
step of claiml of selectively patterning the
protective |ayer (14, 16) resistant to plasma etching
for formng an aperture (18) therethrough to expose a
contact area of the zone (12) is not disclosed in
docunment D1 either.

Mor eover, the oxide layer (7) of docunent D1 is an
oxide layer fornmed after the wet etching of the
titaniumtungsten layer (5) and the al um nium or
alumniumalloy |ayer (6) for the electrical contact
menbers and does not correspond to a protective nmask of
claiml for assisting the patterning of the netallic

| ayer in formng electrical contact nenbers by
shielding the relevant region during the second plasma
etching step

Therefore, docunent D1 al so does not disclose the
process step of depositing a conductive material on the
protective |ayer (14, 16) and the exposed contact area
of the zone (12), as clained in claim1 of the
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application in suit.

Further, in docunent D1, whatever masking may be
provided with respect to the platinumsilicon |ayer

(3), neither the mask nor the platinumsilicon |ayer
for the neltable contact bridge to be patterned overlie
the contact area of the zone (12).

Mor eover, the wet etching procedure of docunment D1 is
in clear contrast to the second plasma etching
procedure specified in claim1l.

The advantage over the prior art resides in the use of
first and second plasma etching procedures within the
context of making an electrically progranmbl e
integrated circuit having one or nore contact bridges
formng fuses for interconnecting electrical-function
perform ng conponents, where the sequence of first and
second pl asma etching procedures, as contrasted to the
use of a wet etching procedure in conjunction with a
pl asma etching procedure of the type as disclosed in
docunent D1, enables structures of reduced geonetrica
di mensi ons to be made whi ch woul d not be possi bl e when
enpl oyi ng wet etchi ng nethods.

From docunent D2, only a photoengraving process (PEP)
for a fusible link structure is derivable. There is no
i ndi cation therein about a plasm etching procedure for
patterning the connecting ends of the neltable fusible
l'ink. Docunent D3 (see in particular page 232), cited
for information in the decision under appeal, supports
the appellant's subm ssion that a photoresist mask is
generally not used for patterning with a dry etching
procedure. In any case, this docunent of 1990 is
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publ i shed after the clainmed priority date of the
application in suit.

Consequently, the nethod step sequence recited in
claim1l is in no way taught or suggested by docunent D1
and/ or D2 and, therefore, the subject-matter of present

claim1l involves an inventive step.

Reasons for the Deci sion

1

0340.D

The appeal is adm ssible.

Amendnent s

As nentioned here above (cf. iteml1V), claim1l has been
anmended to overcone the objections raised by the Board.
Thus, it is now specified that zone (12) is forned
prior to the formation of the protective |ayer (14,

16), that the conductive |ayer (20) deposited on the
protective |ayer (14, 16) is continuous and that the
contact bridge (22) fornmed fromsaid conductive | ayer
(20) is neltable. These features are derivable fromthe
whol e content of application as filed (see in
particul ar page 2, lines 11 to 27).

Clains 2 to 6 are dependent clains which concern
particul ar enbodi ments of the present invention.

Clains 2 to 4 relate to the formng of the electrica
contact nenbers (26, 28) with two netallic |layers (26)
and (28), clains 5 and 6 concern the conposition of the
conti nuous conductive material (20) and the provision
of an insulation |ayer (14) between the top surface of
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the sem conductor substrate and the protection |ayer
(16), respectively, all these features being disclosed
in Figures 1 to 4 together with the correspondi ng text
of the original application.

Therefore, the Board is satisfied that the application
nmeets the requirenents of Article 123(2) EPC that a
Eur opean patent application may not be anended in such
a way that its subject-matter extends beyond the
content of the application as filed, and Article 84
EPC.

I nventive step

A net hod of meking an electrically progranmabl e
integrated circuit is known from docunent D1

conpri si ng:

provi ding a substrate (10) of a sem conductor materi al ;

formng a protective layer (2a, 2b) resistant to plasna
etching on said sem conductor substrate (10) and
covering the top surface thereof;

depositing conductive material on said protective |ayer
(2a, 2b) to provide a conductive |ayer (3) on said
protective |ayer;

formng an etching-protective mask on said conductive

| ayer (3) covering only the portions of said conductive
| ayer (3) fromwhich a contact bridge (3) is to be

f or ned,

performng a plasnma etching procedure to selectively
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renove portions of said conductive |ayer (3), thereby
defining a patterned conductive |layer formng a fuse
link (3), i.e. a contact bridge (3) on said protective
| ayer (2a, 2b); and

depositing netallic material (5, 6) onto said
protective |ayer (2a, 2b) to formelectrical contact
menbers (5, 6) in electrical engagenent with said
contact bridge (3) (cf. page 7, line 3 to page 8,
line 36).

Moreover, as stated in the decision under appeal, it is
di scl osed in docunent D1 (see in particular page 8,
lines 35 to 36) that vias are necessary to connect the
fuses (3) located on the layer (2; 2a, 2b) of

i nsulating materials covering the sem conduct or
substrate (10) to the underlying active circuit

el enments forned in said substrate

Nevert hel ess, as correctly pointed out by the appell ant
in the statenent of the grounds of appeal, there is no
di scl osure in docunent Dl regarding the formation of a
pl asma et chi ng-protective mask covering only the
portions of conductive |layer fromwhich both the

nel tabl e contact bridge and the portion containing the
active zone of the underlying active circuit el enment
are forned. Consequently, the subsequent plasna-etching
steps for patterning the conductive |ayer using the

et ching-protective nmask is also not present in the

met hod according to docunent DI1.

Thus, the nethod according to claim11 is distinguished
from docunent D1 in that
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(1) an etching-protective mask (i.e. hereinafter "a
first etching-protective mask") is fornmed which
covers only the portions of the conductive |ayer
(20) fromwhich the neltable contact bridge
(22), an associated connecting end (21) and al so
the portion of the conductive |ayer overlying
the contact area of the zone (12) are forned,

(i) a plasma etching process is carried out using
the first etching-protective nask to pattern the
conductive | ayer;

(ii1) a second etching-protective mask (24) is
provided to cover the neltable contact bridge;

(i1v) subsequently, at |east one netallic |ayer
(26, 28) is deposited on the second etching-
protective mask and the exposed portions of the
patterned conductive layer including the portion
overlying the contact area of the active zone,
and

(v) the netallic layer(s) (26, 28) is selectively
etched by a plasnma etching process whereby
el ectrical contact nenbers are forned on the
conductive | ayer portion overlying the contact
area of the zone (12) and on the associated
connecting end (21), the second protective mask
shielding the nmeltable contact bridge from
et ching during the plasnma-etching process.

I n docunent D2 there is described a nethod of formng a

fuse elenent in a sem conductor device (see page 3,
line 34 to page 4, line 20), wherein after the

0340.D Y A
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formati on of the fuse elenment (12) on a field oxide
film(11) , an insulating film (13) (corresponding to
the second etching-protective nmask of claiml) is
provi ded on the fuse el enent which acts as an etching-
protective mask during a photoengraving process for
formng electrical contact nenbers (15A, 15B)

In the decision under appeal, it was argued by the
exam ni ng division that the above disclosure in
docunment D2 rendered obvious the use of the second

et chi ng-protective mask as set out in the

features (iii) to (v) above, since the photoengraving
process nmentioned in docunent D2 enploying a

phot oresi st as a mask can al so be used in conjunction
with a plasna-etching process as shown in the

di scl osure in docunent D3.

Leavi ng asi de the question whether it was obvious to
use a plasma-etching process in the photoengraving
process nmentioned in docunent D2, in the Board' s view
t he photoengravi ng process of the docunment using the
insulating film(11l) as a nmask does not produce an

el ectrical contact nenber on a portion of the
conductive | ayer overlying the contact area of the zone
(12), so that a straight-forward incorporation of the
teachi ng of docunment D2 in the nmethod of docunent D1
does not lead to the second etching process as set out
in the features (iii) to (v) above.

Moreover, the Board al so considers, in agreenent with

t he subm ssions by the appellant, that the nethod

i nvol ving the use of the first and second etching-
protective masks has to be seen in its totality. The
use of first and second etching-protective masks in the
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cl ai med nethod provides a fuse el enent having the

nel tabl e contact bridge and the conductive portion
overlying the contact area of the zone (12), both being
formed fromthe sane conductive |ayer and in the sane
pl asma- et chi ng procedure, and an el ectrical contact
menber in contact wwth the zone (12) via the conductive
| ayer overlying the contact area of the zone. There is
no disclosure in either of the docunents D1 and D2
regarding the use of the first or second etching-
protective mask with a view to produci ng such a fuse

el ement .

In this connection, the Board does not agree with the
assertion in the decision under appeal that the
formati on of the neltable contact bridge and the
conductive portion overlying the contact area of the
zone in the sane plasm etching process using the first
et chi ng-protective nask was a nere design possibility
wi t hout any advantage over the prior art. In the
Board's view, on the contrary, this departure fromthe
prior art nmethod of document D1 considerably sinplifies
the process of formng a connection between the fuse

el emrent and the active zone and, in absence of any hint
inthis direction in the prior art, it cannot be
regarded as obvious within the neaning of Article 56
EPC.

For the foregoing reasons, in the Board's judgenent,
the subject-matter of claiml1 is not rendered obvious
by the cited prior art, and the claiminvolves an

i nventive step in the sense of Article 56 EPC

The clains 2 to 6 are dependent clainms and concern
particul ar enbodi nents of the nmethod of claim1l, so



0340.D

- 18 - T 0668/ 95

that their subject-matters also involve an inventive
step for the sane reasons.

Therefore, the present clains are patentable in the
sense of Article 52(1) EPC and a patent can be granted
on this basis (Article 97(2) EPC).
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For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the departnent of first
instance with the order to grant a patent on the basis
of the follow ng patent application docunents:

d ai ns: Nos. 1 to 6 as filed with appellant’
|l etter dated 19 Cctober 1999;
Descri ption: Pages 1, la and 2 as filed by the
appellant with letter dated 23 Decenber
1999;
Pages 3 to 6 as filed;
Dr awi ngs: Sheet 1/1 as filed.
The Regi strar: The Chai r man:
D. Spigarelli R Shukl a
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