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Summary of Facts and Submn ssions

0671.D

This is an appeal from a decision of the Exam ning
Division, dated 3 April 1996, to refuse European patent
application No. 90 100 917.5 on the ground that the

i nvention as clainmed | acked novelty contrary to the
requirenents of Article 52(1)and Article 54(1), (2)
EPC.

The deci sion of the Exam ning Division was based on the
foll owi ng docunent:

D2: Patent Abstracts of Japan, volune 10,
No. 164 (E-410) [2220]; 16 May 1987; and
JP- A-61- 015 350.

A further docunent, US-A-4 695 868, was referred to in
the decision as providing confirmation of the Exam ni ng
Di vi sions argunents concerning the function of certain
features (the slits) in docunent D2.

Also referred to but not relied upon in the decision
wer e docunents

D1: Patent Abstracts of Japan, volune 11, No. 152
(E-507), 16 May 1987; and JP-A-61-288 439,

D3: Patent Abstract of Japan, volune 12, No. 60
(E-584), 23 February 1988; and JP-A-62-202 525.

Caim1l as refused by the exam ning division read as
fol | ows:
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"1. A sem conductor device having a multil ayered
W ring structure, conprising:

(a) a substrate (5);

(b) a lower wiring layer (1) forned above the
substrate (5);

(c) an insulating |ayer (6) forned on the

| ower wiring layer (1) and having a contact
hole (3);

(d) an upper wiring |layer (2) forned on the

i nsul ating |layer (6) and connected to the | ower
wiring layer (1) through said contact hole (3);

(e) at | east one slit (4a; 4a, 4b; 4a, 4b, A4c;
4a, 4b, 4c, 4d; 4aa, 4bb, 4cc, 4dd) provided in
said lower wiring layer (1); and

(f) said insulating layer (6) being fornmed in
the at |least one slit (4a; 4a, 4b; 4a, 4b, A4c;
4a, 4b, 4c, 4d; 4aa, 4bb, 4cc, 4dd);

characterized in that

(9) said at |east one slit (4a; 4a, 4b; 4a,
4b, 4c; 4a, 4b, 4c, 4d; 4aa, 4bb, 4cc, 4dd) is
formed around the contact hole (3) to prevent
novenent of the lower wiring |ayer towards the
contact hole (3)

The exam ni ng di vision concluded that this claim

| acked novelty over docunent D2. Not only were all
the features of paragraphs (a) to (f) shown in

0671.D Y A
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docunent D2, but the slits in docunent D2 were forned
around the contact hole wthin the neaning of the
wording of claiml1l and were filled with insul ating
mat eri al . Because any substantial novenent of the

| ower wiring |ayer would inevitably cause cracks in
the insulating |ayer, the function defined by

feature (g) nust be net in the known devi ce.
Therefore, the claimdid not define any difference
over the prior art.

The argunent that the slits of docunent D2 are of
consi derabl e | ength and did not provide a "stopping
face", was not accepted by the exam ning division. In
the view of the exam ning division the application as
filed provided no basis for these argunents. G ting
docunment US-A-4 695 868 in support, the exam ning

di vi si on concluded that irrespective of how

i nhibition of cracks was achi eved, the arrangenent of
slits in docunent D2 definitely achieved the function
specified in paragraph (g) of the claim

Moreover, relying in particular on Figures 4 and 7 of
the application, the exam ning division considered
that the functional definition given by feature (g)
of the claimdid not lead to a clear and unanbi guous
definition of "stopping faces".

. The notice of appeal was filed on 17 May 1996 and the
appeal fee was paid on the sane day. The statenent
setting out the grounds of appeal was filed on
8 August 1996, together with a new set of clains.

In a witten conmuni cation dated 6 July 2001, the

Board i nformed the appellant that it did not consider
that claiml filed with the statenent of the grounds

0671.D Y A
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of appeal satisfied the requirenents of the EPC. In
the prelimnary view of the Board, the claimwas not
cl ear, contravened the provisions of Article 123(2)
and | acked novelty having regard to docunent D2.
L1l Oral proceedi ngs took place on 27 Novenber 2001.
| V. At the oral proceedings the appellant filed a new
request whi ch superseded all previous requests and
whi ch consi sted of the foll ow ng docunents:
d ai ns: clains 1 to 7
Descri ption: pages 1, 2, 2a, 3to 9
Dr awi ngs: Figures 1 to 9.
Claim1 of the request reads as follows:
"1l. Sem conduct or device conpri sing:

a substrate (5);

a lower wiring layer (1) forned above said
substrate (5);

an insulating layer (6) fornmed on said | ower
wiring layer (1) having a contact hole (3);

an upper wiring |layer (2) forned on the
i nsul ating |ayer (6) and being connected to said

| ower wiring layer (1) through said contact hole (3);

at |l east one slit (4a; 4a, 4b; 4a, 4b, 4c; A4a,
4b, 4c, 4d; 4aa, 4bb, 4cc, 4dd) forned in said | oner

0671.D Y A
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wiring layer (1) in the vicinity of said contact hole
and extendi ng al ong one side of a contact region
which is defined as a region which is | ocated near
the contact hole (3) and in contact with the upper
wiring layer (2); and

an insulating portion (6a, 6a, 6b; 6a, 6b, 6c;
6a, 6b, 6c, 6d; 6aa, 6bb, 6cc, 6dd) fornmed integrally
with the insulating |layer (6) and bei ng enbedded in
said slit (4a; 4a, 4b; 4a, 4b, 4c; 4a, 4b, 4c, 4d,
4aa, 4bb, 4cc, 4dd) whereby novenent of the | ower
wiring layer within said contact region due to
t hermal expansion during annealing is prevented.

V. The argunents put forward by the appellant can be
sunmmari sed as foll ows.

The invention concerns sem conductor devices, and
addresses the problem of deformation in an upper
wiring layer in the vicinity of a contact hole,
caused by thermal expansion in a |lower wiring |ayer
as a result of annealing during the manufacture of
the sem conduct or device. The result of the expansion
is upward projection of the upper wiring layer in the
area around the contact hole, which, as explained in
the application, can cause short circuits and the

i ke. The present invention prevents these adverse
effects of thermal expansion by formng in the
vicinity of the contact hole a slit in the | ower
wiring layer which is filled with insulating materi al
when the insulating layer is forned on top of the
wiring layer. The mechani cal connection between the

i nsulating | ayers bel ow and above the wiring |ayer
act in the manner of a clanp which fixes the wiring

| ayer in place and prevents novenent of the wring

0671.D Y A
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| ayer in the vicinity of the contact hole. This

di stingui shes the invention fromthe cited prior art
whi ch does not even address the sane problemas the
present invention. Docunent D2 in particular, which
constitutes the nearest prior art, provides slits
running longitudinally along the electrica
conductors to divide this conductors into severa
smal ler strips and so reduce the tendency of the
insul ating layer to form cracks.

Concerning the previously used term "around" to
describe the |location of the slits in relation to the
contact hole, it is clear, in view of the nunber of
enbodi nents shown in the application, that the term
nmeans "in the vicinity of the contact hole" as now
claimed, rather than inplying that the slits have to
surround the contact hole.

Reasons for the Deci sion

1

0671.D

The appeal is adm ssible.

Clarity (Article 84 EPQ

In claim1 the | ocation of one or nore slits in
relation to a contact region and the provision of the
enbeddi ng insulating material in the slit(s) are
defined by a result to be achieved ie "whereby
novenent of the lower wiring |ayer within said
contact region due to thermal expansion during
annealing is prevented". It is the established case

| aw of the Boards of Appeal that functional features
internms of a result to be achieved are perm ssible
inaclaimif, froman objective view point, such
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features could not otherwi se be defined nore
precisely without restricting the scope of the

i nvention, if these features contain instructions
which are sufficiently clear for the skilled person
to reduce themto practice w thout undue burden and
if the clarity of the claimis not jeopardised

(T 68/85 (QJ EPO 1987, 228)). The application in suit
cont ai ns exanpl es of several different slit
configurations with one or nore slits. Al the

enbodi nents have in conmmon that they aimto prevent
the thernmal expansion of the lower wiring | ayers
during annealing from causing the upper wiring |ayer
to project upwardly. The skilled person would have no
difficulties in ascertaining whether or not a
particul ar arrangenent of the slits in the vicinity
of a contact region prevented the upward projection
of the upper wiring layer. The Board is al so
satisfied that the annealing conditions during

manuf acturing of a sem conductor device are well
known in the art so that the condition under which
the desired result is to be achieved are also clearly
defined. The Board therefore accepts that it is
appropriate to limt the claimin terns of functiona
features and that the claimis clear in this respect.

The Board is therefore satisfied that claim1l1 is
cl ear.

Amendnents (Article 123 (2) EPC)

Claim1 of the request differs in substance from
claiml as originally filed in that its specifies

(1) the definition of the contact region;
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(i) that the slit is forned in the vicinity of the
contact hol e and extends al ong one side of the
contact region;

(iii) that the insulating portion is forned
integrally with the insulating | ayer; and

(iv) that within the contact region novenent of the
lower wiring |layer due to thermal expansion
during annealing is prevented.

The originally filed claiml specified that at |east
one slit is formed "around"” the contact region. In
response to a comment by the Board that the term
"around" as used in the originally filed claim1 and
inclaiml as rejected by the exam ning division

| acked clarity, the appellant introduced the wording
“in the vicinity of that contact hole and extendi ng
al ong one side of the contact region," and provided a
definition of the term"contact region” within the
claim In the light of the variety of enbodi nents
described to illustrate the invention, the new
wor di ng does not present the skilled person with any
new i nformati on and therefore the anendnent does not
i ntroduce any new subject-matter.

In the application as filed the term"contact region"
had been defined in two different ways (page 4,

lines 31 to 36). The definition of the term contact
region introduced into claim1 by anendnent is
identical wth one of those definitions, and accords
with the described enbodi nments.

Concerning the functional limtation to novenent of
the lower wiring layer "within the contact regi on due
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to thermal expansion during annealing,” the basis for
this restrictionis to be found in the description of
the application as filed (e.g. page 1 line 21 to

page 2 line 1-which is part of the explanation of the
probl em addressed by the present invention, page 3
lines 7 to 11, and page 5 lines 21 to 26)."

That the insulating portions are "forned integrally
with the insulating layer” is described for exanple
in the description of Figure 2a and 2b on page 4,
lines 27 to 29, and in connection with Figures 3 to
10 on page 6, lines 14 to 16.

The Board is therefore satisfied that none of these
anmendnents i ntroduces any subject-nmatter not
contained in the application as originally filed.

Novelty (Articles 52(1) and 54 EPC).

The application had been rejected by the Exam ning
Di vision as | acking novelty over docunent D2.

The claimnow requires that at |east one slit is
formed in the lower wiring layer, and that it is
formed in the vicinity of the contact hole and
extendi ng al ong one side of a contact region defined
in the claim

The slits disclosed in docunent D2 do not extend

al ong one side of a contact region. Al so, none of the
ot her cited docunents, D1, D3 and D4, disclose slits
whi ch exhibit all the features required by claim1.

The invention as clained is therefore novel.
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5. I nventive step (Articles 52(1) and 56 EPC)

Taki ng docunent D2 as having the closest structura
simlarities and therefore as presenting the cl osest
prior art, the invention as clained is distinguished
fromthe device described in docunent D2 by the slit
or slits fornmed in the lower wring |ayer being
formed in the vicinity of the contact hole and
extendi ng al ong one side of a contact region defined
in the claim

The invention in suit provides for a sem conduct or
device in which insulating material fornmed in a slit
inalowr wring |ayer prevents thermal expansion in
the wiring |layer fromadversely affecting the device
geonetry in the vicinity of a contact hole. It is
clear in particular fromthe description of the
various enbodinents that this effect is achieved by
the lower wiring | ayer being anchored in position by
the insulating material filling the slit formed in it.

Docunent D2 addresses the probl em of cracks

devel oping in an insulating | ayer covering a wiring

| ayer, and it proposes to solve this problem by
subdi vi di ng a conductor track into several parallel,
narrower tracks separated by slits extending in the
direction of the conducting track. As submtted by

t he appell ant, docunent D2 thus teaches away from
providing a slit extending along one side of the
regi on surroundi ng the contact hole as in the clained
i nventi on.

Docunent D1 ainms to prevent cracking in an insulating

| ayer provided between a |lower wiring | ayer and an
upper wiring layer at their crossover by nmeans of one

0671.D Y A
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or nore longitudinal slits in the lower wiring | ayer
at the crossover, which divide the layer into
narrower, parallel subsections. Thus, docunent D1
does not address the problemw th which the
application in suit is concerned, and does not teach
to provide at |east one slit which extends al ong one
side of a contact region between the upper and | ower
wiring |ayers.

Docunent D3 provides for a slit in a guard ring which
al | ows expansion to occur w thout generating cracks
in a passivation film and docunent D4 provides a
conductor in the formof a grid pattern which
prevents cracks formng in glass overlying the
conduct or.

Nei t her docunment D2 nor any of the other cited
docunents provide any neasures for anchoring the
wiring layer in place and there by prevent thermally
i nduced novenent of the wiring layer in the vicinity
of the contact hole. Thus, neither the problem
addressed nor the solution clained are apparent from
the contents of the prior art docunents. The Board

t herefore concludes that the invention as clained in
claim1 involves an inventive step.

O der

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 the first

0671.D Y A
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instance with the order to grant a patent on the
basis of the follow ng docunents, all filed during
the oral proceedings.

d ai ns: 1to 7,

Descri ption: pages 1, 2, 2a, 3 to 9,

Fi gures: 1to 9.
The Regi strar: The Chai r man:
D. Spigarelli R.  Shukl a
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