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Summary of Facts and Submn ssions

2866. D

Eur opean patent application No. 90 113 945.1
(Publication No. 0 409 256) was refused by a deci sion
of the exam ning division dated 8 July 1997 on the
ground that its subject-matter |acked an inventive step
havi ng regard to the docunents

D1: GB-A-2 156 581;

D2: EP-A-0 210 397;

D3: Patent Abstracts of Japan, vol. 10, No. 313
(E-448), 24 Cctober 1986; & JP-A-61 125 045, and

D4: US-A-4 737 830.

Caiml is the only independent claimof the set of 2
clainms formng the basis of the decision and it reads
as foll ows:

"1l. A sem conductor integrated circuit device
conpri si ng:

a sem conductor integrated circuit chip (20) including
a sem conductor substrate (31) to which a first power
source potential (VDD) is supplied;

at least two cell arrays (5) each extending in a

| ongi tudi nal direction, and each having a plurality of
cells arranged on a nmgjor surface of said sem conductor
substrat e;

a plurality of cell-to-cell wires (8) in a region
between said at |least two cell arrays, said cell-to-
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cell wires extending in the |ongitudinal direction;

a plurality of dumy wires (4) in the region between
said at |least two cell arrays, said dummy wres
extending in the longitudinal direction and having the
sane pitch and width as the cell-to-cell wres, and
said dummy wires being connected to an internal power
source termnal (7) having a second power source
potential (VSS) which is different fromthe first power
source potenti al;

an insulating | ayer (32) provided between said dunmy
wires (4) and said substrate (31) such that a
capacitance (C) is created by the dummy wires (4), the
substrate (31) and their surrounding insulating film
(32); and

a connection |ayer (2) connected to the second power
source potential and said dummy wires via a contact
hol e (3), the connection |ayer being transverse to the
dummy wires;

wherein said dumy w res provide neans for stabilizing
t he second power source potential.”

The argunents in the decision of the exam ning division
can be summari zed as foll ows:

Bot h docunents D2 and D3 concern devices wherein spare
W res or unused wres, which can be terned "dumy
wires", remain in integrated circuits after
personalizing or correcting the integrated circuit.

The subject-matter of claiml1l differs fromany one of
the devices according to docunents D2 and D3 only in
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t hat :

(a) a first power source potential is applied to the
sem conduct or substrate, whereas the dummy wres
are connected to a second source potential which
is different fromfirst potential; and

(b) the connection between the dummy wires and the
second power source potential is effected by neans
of a connection |ayer and a contact hole, the
connection | ayer being transverse to the dunmy
Wi res.

As a consequence of features (a) and (b), the dummy
wires and the substrate formtogether with the
i ntervening insulating |layer a capacitance.

The objective problemunderlying the cl ai ned subject -
matter is to stabilize the second power source
potential by reducing voltage fluctuations.

The probl em of voltage fluctuations in the power source
busses of integrated circuits is known from docunent

D4, which al so teaches to connect capacitances to power
source busses through a contact hole, the capacitances
conprising an el ectrode on an insulating |ayer forned
on the sem conductor substrate.

Thus, addressing the problem of power source
fluctuations in a device known from either docunment D2
or D3 and applying the solution offered by docunent D4,
it would have been evident for the skilled person to
use those spare dunmy wires according to docunents D2
or D3 which are left unused. This is all the nore true
as the skilled person would al ready have had in the
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teachi ng of docunment D1 an exanple of dumy wres
havi ng the sane pitch and w dth as nornma
I nterconnection W res.

Therefore, the subject-matter of claim1l | acks an
I nventive step

The applicant | odged an appeal against this decision on
8 Septenber 1997, paying the appeal fee on the sane
day. A statenent setting out the grounds of the appea
was filed on 7 Novenber 1997.

In a comruni cation dated 1 August 2001, the Board of
appeal infornmed the appellant that the appeal did not
appear to be allowable, but that a new text of the
application, conprising in particular a new anended
claim1 and new anended pages 2 and 9 of the
description annexed to the comruni cation, together with
the ot her application docunents on file, could neet the
obj ections of the Board.

Wth a letter dated 10 October 2001, the appell ant
agreed to the text suggested by the Board.

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:

Descri ption:

Pages 1, 4 to 8 and 10 as filed

Pages 2 and 9 as annexed to the communi cation of the
Board dated 1 August 2001 and approved by the appell ant
with the letter dated 10 Cctober 2001;

Page 3 as filed with the letter of 17 March 1997;
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d ai ns:

No. 1 as annexed to the conmuni cation of the Board
dated 1 August 2001 and approved by the appellant with
the letter dated 10 October 2001,

No. 2 filed on 15 April 1997 during the ora
proceedi ngs before the exam ning division,;

Dr awi ngs:
Sheets 1/4 to 4/ 4 as fil ed.

Caim1lis the only independent claimof the set of 2
claims, and it reads as follows:

"1. A sem conductor integrated circuit device
conpri si ng:

a sem conductor integrated circuit chip (20) including
a sem conductor substrate (31) to which a first power
source potential (VDD) is supplied;

at least two cell arrays (5) each extending in a

| ongi tudi nal direction, and each having a plurality of
cells arranged on a major surface of said sem conductor
substrat e;

a plurality of cell-to-cell wires (8) in a region
between said at |least two cell arrays, said cell-to-
cell wires extending in the |ongitudinal direction;

a plurality of dummy wires (4) in a space portion of
the regi on between said at |least two cell arrays, which
space portion is defined in the region between said at

| east two cell arrays by the cell-to-cell wres (8),

said dummy wires extending in the |ongitudina
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direction and having the sane pitch and wdth as the
cell-to-cell wires, and dumy wires of said plurality
of dunmmy wires being connected to an internal power
source termnal (7) having a second power source
potential (VSS) which is different fromthe first power
source potential;

an insulating layer (32) provided between said dunmy
wires (4) and said substrate (31) such that a
capacitance (C) is created by the dunmy wires (4)
connected to the second power source potential, the
substrate (31) and their surrounding insulating film
(32); and

a connection |ayer (2) connected to the second power
source potential and said dummy wires via a contact
hol e (3), the connection |ayer being traverse to the
dummy wires;

wherein said dumy w res connected to the second power
source potential provide neans for stabilizing the
second power source potential, and the overall shape of
the arrangenment of the plurality of dummy wres is in
accordance with the shape of the space portion defined

by the cell-to-cell wres.™

(Enphasi s added by the Board to the passages of the
claimwhich are not conprised in claiml formng the
basis of the decision under appeal).

Moreover, as only further substantial difference with
respect to the previous claim in the paragraph in the
m ddl e of the previous claim in the passage "dunmmy
wires extending in the |ongitudinal direction and

2866. D Y A
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havi ng the sanme pitch and width as the cell-to-cel
wires, and said dumy w res being connected to ...",
the word "sai d" has been del eted, the present passage
thus reading "dumy wires extending in the | ongitudina
di rection and having the sanme pitch and width as the
cell-to-cell wires, and dumy wires of said plurality

of dunmy wires being connected to ...

The appel |l ant provided the follow ng argunents in
support of his request:

In the present invention, the plurality of dummy wres
(4) are fornmed in a space portion of the regi on between
two cell arrays, the space portion being defined in
said region by neans of the cell-to-cell wires (8). The
overal | shape of the arrangenent of the dummy wires is
i n accordance with the space portion defined by the
cell-to-cell wres.

Thus, for instance, in Figure 2, the cell-to-cell wres
(8) define a space region of a one-step trapezoid shape
simlar to that of the conventional device shown in
Figure 1. To acconmodate the overall schenme of the
arrangenent of the dumry wires to the space portion of
the one-step trapezoid shape, the upper dummy wres are
short and the mddle and | ower dumry wires are |ong, as
shown in Figure 2.

Since in this way the space portions are used as dummy
W re portions, effective usage of the space portions
and reduction in size of sem conductor chip can be

achi eved. Furthernore, according to the present

i nvention, the dummy wires extend in the sane
(longitudinal) direction as the cell-to-cell wres, and
t hey have the sanme pitch and width as the cell-to-cel
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wires. Accordingly, the patterning of the dumy cells
Is easy, resulting in enhancenent of the operability of
the circuit designing. The above-nentioned features are
not disclosed in the cited prior art docunents.

Reasons for the Decision

1

2.1

2.2

2866. D

The appeal is adm ssible.

Adm ssibility of the anmendnents

The application concerns a sem conductor integrated
circuit device conprising a plurality of cell-to-cel
wires and a plurality of dummy wires; the overall shape
of the arrangenent of the plurality of dumry wires is

i n accordance with the shape of the space portion
defined by the cell-to-cell wres.

I ndeed, according to the application as filed (see

page 7, lines 16 to 25 and Figure 6), dumy wres are
provi ded at an unoccupi ed proper area on the connection
| ayout. Moreover, the application as filed (see for

i nstance Figure 2) shows that the arrangenent of the
plurality of dummy wires (4) is in accordance with the
shape of the space portion defined by the cell-to-cel
wires (8).

It is also to be noted that the application concerns a
device conprising a plurality of dummy wi res, and that
dumry wires of that plurality of dumy wres are
connected to an internal power source termnal (7)
having a specific, second power source potential (VSS),
which is different from another, already defined first



2.3

2866. D

-9 - T 1141/ 97

power source potential which is supplied to the

sem conductor substrate of the device; noreover, a
connection layer (2) is connected to the second power
source potential and said dumy w res.

I ndeed, according to the application as filed (see
page 5, lines 26 to 35), in the enbodi nent of the
invention illustrated by Figure 2, all the dumy wres
are connected to the internal power source term na
Vss.

However, according also to the application as filed
(see page 6, line 3 to page 7, line 9; see al so page 8,
lines 21 to 24), there are dummy wires which are

menti oned as being used for correction of specific
features of the integrated circuit device and which are
electrically cut off the internal power source term na
Vss; those dummy wires | eft unused for correction are
connected to the internal power source termn nal

Thus, according to the application as filed, there are
dummy wires of the plurality of dummy w res connected
to the internal power source term nal Vss and dunmy
wires of the plurality of dummy wires which are needed
for correction and which are not connected to the

i nternal power source potential Vss.

Therefore, the Board is satisfied that the European
patent application has not been anended in such a way
that it contains subject-matter which extends beyond
the content of the application as filed (Art. 123(2)
EPC) .

Clarity of the clains
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The Board is also satisfied that the clains define
unanbi guously the natter to be protected and that they
are consistent wth the description and the draw ngs,
so that they are clear in the sense of Article 84 EPC

The only issue in the present appeal is that of
I nventive step

Docunent D1 (see Figures 1, 2, 5 and 6 and the
correspondi ng text; see also page 1, lines 75 to 90)
concerns a sem conductor nenory device wi th redundant
Wi ring; the device conprises separated cell arrays

(2A, ...) and additional wiring, in particular
additional word lines (Wepoms, Woppp, - - - . ) having the sane
pitch and width as the normal word lines (W, W, ..)

i nterconnecting nenory cells formed in rows of the
nmenory device. The additional wiring can be supplied
with a fixed potential, e.g. earth potential.

However, it is first to be noted that, in this known
device, the word lines (W, W,, ..) of the nenory
cells, i.e. the plurality of cell-to-cell wres, extend
over the cell arrays (2A, ...), and thus do not extend
in a region between cell arrays (2A, ...) extending in
the longitudinal direction, as in the device of claim1l
(cf. in particular page 2, lines 110 to 112).

Mor eover, although the additional word |ines (W

W.,o, - . ..) are arranged at the ends of the nenory cel
arrays (2A, ...), they are disclosed as extending
within the nenory cell arrays (2A, ...), and not

between the cell arrays, as in the device of claiml
(cf. in particular Figure 2).

The additional wiring can be supplied with a fixed
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potential, e.g. earth potential or the potential Vcc of
5 volts supplied to one of the el ectrodes of the
capacitor of the nenory cells (see page 3, lines 24 to
32; page 3, line 119 to page 4, line 2).

It is also to be noted that, in docunent Dl (see in
particul ar page 3, lines 24 to 32; page 3, line 119 to
page 4, line 2), the fixed potential supplied to the
additional word lines (Wepapp, Weppm, ---.), Which is e.g.
earth potential or the potential Vcc of 5 volts, can be
different fromthe fixed potential supplied to the
substrate. It is to be noted in this respect that,
since the fixed potential supplied to the additiona
word lines (Wepapm, Weppps - --.) 1S nmentioned as being for
preventing these additional word |ines fromfl oating,
no val ue of the corresponding fixed potential is
excluded, so that this fixed potential can be the sane
as that of the substrate. Thus, contrary to the device
of claim1, electrical conductors can connect the
additional word lines (Weppp, Woppmp, - - - . ) Of this known
device to the substrate.

Docunent D2 (see the whol e docunent, and nore in
particul ar Figures 5B and 6 and the correspondi ng text)
concerns a large scale integration (LSI) circuit

adapt abl e for custom desi gn nethods; the manufactured
circuit, i.e. the adapted integrated circuit, conprises
cells and two netal layers (ML) and (M2) for

I nt erconnection, whereby the second netal |ayer (M)
consi sts of elongated conductors (260, 262, 263,...)
which extend in a particular direction; there is a
conductive segnent (18) for supplying the power
connection and a conductive segnent (16) for connecting
to ground, these conductive segnents (16, 18) extending
in the direction transverse to that of the second netal
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| ayer (MR).

However, contrary to the device of claim1, this known
device has a first netal |ayer for interconnection

whi ch does not extend in the direction transverse to
that of the second netal |ayer (M), but which also
extends substantially in the sane direction as the
second netal layer (M2) (see for instance the conductor
segnents Ato E)

Mor eover, although sone of the wires (for instance D
and E) of the first netal |layer (ML) are connected to

t he conductive segnment (16) supplying the ground
potential, these conductive segnents (D, E, ..) are
however only derivable as connecting cell conponents to
ot her cell conmponents or to a termnal (for instance
108), i.e. as formng a specific circuit which also has
an earth connection, and not as being for providing
nmeans for stabilizing the earth potential, as in the
device of claiml. In this respect, it is to be noted
that there is no direct and unanbi guous information
about the connection of spare parts, in particular
remai ni ng spare parts, of the first netal |ayer (M).

A simlar device is known from docunent D3 (see the
abstract) which concerns correcting a wong signal

Wi ring by providing a correcting wiring between signal
wirings in an integrated circuit provided with a

mul tilayer interconnection. For reasons simlar to
those set forth with respect to docunent D2, docunent
D3 is not relevant to the structure of the appellant's
request .

Docunent D4 (see columm 2, lines 23 to 29; Figure 3A
3B, 4 to 13 and the correspondi ng text) concerns an
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integrated circuit structure having conpensati ng neans
for self-inductance effects; the integrated circuit
conprises a Vcc bus (4) and a Vss bus (2) having

capaci tance neans (16) coupled between the busses and
di stributed along the I ength of the busses. Thus, for

i nstance, the tab (19) of a first electrode (18) of the
net al - oxi de- sem conductor (MJS) capacitance neans (16)
is connected to the Vcc bus (4), and the other

el ectrode (24) of the capacitance neans (16), i.e. the
underlying sem conductor region (24), is connected to
the Vss bus (2) by a netal layer (70) overlying the
first electrode (18) of the capacitance neans and
contacting the other electrode (24) through a via in
the oxide |layer (26). The capacitance neans (16) are
for reducing the voltage spikes induced during

swi tching. Thus, this known device has conpensating
means whi ch conprise a first layer for interconnection
(18, 19), in particular the first electrode (18) of the
capacitance neans (16), and a connection |ayer (70)
connected to the Vcc bus (4) (see Figures 5 and 6).

However, contrary to the device of claim1, this known
device has a first layer for interconnection (18, 19)
whi ch does not extend in the direction transverse to
that of the second netal |ayer (70, 74, 80), but which
al so conprises a tab (19) which extends substantially
in the sane direction as the second netal |ayer (70,
74, 80) (see in particular Figures 6, 12 and 13).

Mor eover, contrary to the device of the claim1, there
Is no indication in docunent D4 that the el ectrode (18)
of the first interconnection |ayer (18, 19) should
extend in the sane direction and should have the sane
pitch and width as the cell-to-cell wrings, and that
the overall shape of the arrangenent of the plurality
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of the electrodes (18) should be in accordance with the
shape of the space portion defined by the cell-to-cel
wires. In any case, there is no specific information
about cell-to-cell wres being in a region between cel
arrays of the integrated circuit.

The further prior art docunents are |ess rel evant.

As nmentioned in the appellant's nmain request (see

page 2, penultinmate paragraph), an object of the
invention is to provide an integrated circuit which can
readily prevent an internal power source voltage
fluctuation and can additionally readily correct a
wrong connection |ine, or correct an inproper signa
delay tinme, with the use of dummy wres .

Mor eover, as credibly argued by the appellant, in the
cl ai ned device, the space portions defined by the cell-
to-cell wires are used for dummy wire portions, and
this results in effective usage of the space portions;
thus, reduction in size of the sem conductor chip can
be achi eved. Furthernore, the dummy wires extend in the
sane (longitudinal) direction as the cell-to-cel

wi res, and they have the same pitch and width as the
cell-to-cell wires. Accordingly, the patterning of the
dummy cells is easy, resulting in enhancenent of the
operability of the circuit designing. The above-

menti oned features are not disclosed in the cited prior
art docunents.

| ndeed, starting fromdocunent D4, which in the opinion
of the Board is the closest prior art docunent in that
sense that it is the only docunent concerning the
prevention of voltage spikes in fixed potential sources
of an integrated circuit, there is no incitation in
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this docunent or in the other cited docunents to

achi eve an effective usage of the space portions for
stabilization purposes and additionally for other uses
of "dummy wres", e.g. for correcting a wong
connection line, as in the clainmed device.

The probl em addressed in docunent D2 is personalization
of customcircuits, i.e. manufacturing the integrated
circuit by personalizing already nmade standard cells of
the integrated circuit, this being done by
personalizing two netal |ayers, inter alia by selective
cutting and/or welding. There is no indication about
any "dunmy wres", or about any particul ar arrangenent
of the cell arrays or of the cell-to-cell wres.

I ndeed, there are generally known connections of
integrated circuit conponents to fixed potential, e.g.
ground. However, there is no indication of any
stabilizing nmeans connected to said fixed potentials.

Simlar considerations apply to docunent D3, which
concerns correcting a wong signal wring.

Docunent D1 is less relevant in the sense that the
additional word lines (Wepapop, Weppmp, - - -.) are for a

di fferent purpose, i.e. avoiding problens associated

Wi th the processing of resist during device
fabrication. The fixed potential supplied to the
additional word lines (Wepapyy, Weppp, - - -.) 1S nentioned as
bei ng for preventing these additional word |ines from
floating, whereby any fixed potential nay be used.

Avoi ding fluctuation of a fixed potential is not

deri vabl e. Moreover, the arrangenent of the cell-to-
cell wres and additional and redundant circuit wrings
does not correspond to that of the device of claiml.
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Therefore, in the Board' s judgenent, having regard to
the state of the art, the subject-matter of claiml is
not obvious to a skilled person, so that it involves an
inventive step in the sense of Article 56 EPC

Consequently, a patent can be granted on this basis
(Article 97(2) EPC).

Therefore, oral proceedi ngs, which had been requested
auxiliarily, are not necessary.

For these reasons it is decided that:

1

2866. D

The deci si on under appeal is set aside.

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

Descri ption:

Pages 1, 4 to 8 and 10 as filed

Pages 2 and 9 as annexed to the communi cation of the
Board dated 1 August 2001;

Page 3 as filed with the letter of 17 March 1997;

d ai ns:

No. 1 as annexed to the conmuni cation of the Board
dated 1 August 2001;

No. 2 filed on 15 April 1997 during the ora
proceedi ngs before the exam ning division,;
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Dr awi ngs:
Sheets 1/4 to 4/ 4 as fil ed.

The Regi strar: The Chai r man:

D. Spigarelli R K. Shukl a

2866. D



