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Summary of Facts and Subm ssi ons

2121.D

The appeal |ies against the decision of the Exam ning
Di vision, dated 18 January 1995, refusing European

pat ent application No. 90 105 245.6. The application
was refused on the grounds that independent clainms 1
and 12 of the nmain request did not neet the

requi renents of Articles 52(1), 54(1) and (2) EPC, and
t hat an i ndependent cl ai m conbining the subject-matter
of clainms 12 and 13 of the main request, submtted as
an auxiliary request, did not neet the requirenents of
Articles 52(1) and 56 EPC.

The follow ng prior art docunents were considered in
t he deci si on under appeal :

D1: | BM Techni cal Disclosure Bulletin, volune 29,
No. 8, January 1987, pages 3387 to 3388:

D2: Patent Abstracts of Japan, volume 12, No. 146
(E-605)[2993], 6 May 1988; and JP- A-62263653;

D3: | BM Techni cal Disclosure Bulletin, volune 21,
No. 7, Decenber 1978, pages 2801 to 2802; and

D4: "M croel ectronic-Technol ogi e", K. Schade, editor,
Verl ag Technik, Berlin 1991, pages 440 to 443.

The notice of appeal was filed on 15 March 1995 and the
appeal fee was paid on the sane day. The st atenent
setting out the grounds of appeal was filed on 3 May
1995.

At the oral proceedings the applicant submtted the
foll owi ng request replacing the previous main request
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and two auxiliary requests:

C ai ns: 1to 12
Descri ption: page 1 to 3, 3a, 4 to 8
Dr awi ngs: 1/3 to 3/3

Claim 1l of the request reads as foll ows:

"A programed sen conduct or device, conprising:

a sem conductor body (10);

sem conductor elenments (MC) in said sem conductor body
(10);

a wring pattern (PT) on said sem conductor body (10)
for wwring said sem conductor elenents (M), the wiring
pattern (PT) including discontinuous portions (DL, BL),
each di sconti nuous portion having a first section (DL)
and a second section (BL); and

an insulating |layer (15) covering said wiring pattern
(PT) and defining a plurality of openings (OP), each of
t he openi ngs exposing a sel ected di sconti nuous portion
(DL, BL) having the first section (DL) electrically
isolated fromthe second section (BL); and

conductive material filled in said openings to
sel ectively connect said first and second secti ons;

characterised in that

said insulating layer is the final passivation |ayer
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(15) formed on the top of the sem conductor device."

| ndependent claim 1l relating to a process reads as
fol | ows:

"11. A process for producing a programmed sen conduct or
devi ce, conprising the steps of:

form ng sem conductor elements (MC) on a sem conduct or
body (10);

formng first portions (DL) of a wiring pattern (PT) on
t he sem conductor body (10), for wiring the
sem conductor elenments (MC); and

Form ng a plurality of discontinuous portions (BL) of
the wiring pattern (PT) of an insulating |ayer (20) of
t he sem conduct or body (10); and

covering the wiring pattern (PT) with the final
passi vation layer (15) on the top of the sem conductor
devi ce;

form ng openings (OP) in said passivation layer (15) to
sel ectively expose the ends of discontinuous portions
(DL, BL) of said wiring pattern (PT), and

depositing conductive material (16) on the ends of the
exposed di sconti nuous portions (DL, BL) via said
openings (OP) to connect themtogether."

Clainms 2 to 10 and 12 are dependent cl ai ns.

The applicant submtted in support of his request that
the inventions clained in product claim1 and the
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correspondi ng process claim 11 were new and not obvious
over the cited prior art docunents.

Concerni ng novelty, the applicant argued that

(1) claiml related to a progranmed sem conduct or
device, that is to say a sem conductor device
for which the progranm ng operations have been
conpl eted; and

(i) that the insulating | ayer covering the wiring
pattern was the final passivation |ayer of the
sem conduct or devi ce.

In the device known from docunent D1, on the other
hand, custom sation is perforned by the formation of a
second netal lisation and interconnection vias on a

| ayer which, although being an insulating |ayer
overlying the first netallisation, is not the final
passi vation | ayer of the device. Follow ng deposition
of the second netallisation, deposition of a final
passivation layer is required to protect the device
agai nst environnental influences. The appellant further
submtted that the insulating | ayer above the first
netal lisation layer, which is inmplicit in the structure
di scl osed in docunent D1, cannot be the final
passivation layer. Any insulating |layer that serves as
a passivation |ayer to protect the device during
storage would itself during storage be contam nated by
envi ronnment al influences, such as by absorption of
water. It would therefore need to be at |east partly
renoved before the second netallisation |ayer could be
deposi t ed.

Concerning the inventive step of the clainmed invention,
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t he appell ant argued that the invention as clained

sol ved the problem of how to reduce the turnaround tine
for sem conductor devices of this kind that is to say,
the tinme between receipt of an order and shi ppi ng of
devi ces progranmmed in accordance with the received
order. The invention as claimed in claim1l required
fewer processing steps than prior are devices, and was
based on the appreciation that the device could be
programed after the final passivation |ayer protecting
t he device had been fornmed. In contrast, the device
known from docunent D1 required further processing

i ncluding the second netal lisation and the subsequent
formation of the final passivation |layer. The device
known from D1 was accordingly a nore conpl ex structure,
programm ng of which was nore tine consum ng and hence
nore expensive. Neither docunent D1 nor any of the

ot her cited docunents gave any hint that a device
structure was possible which was programed after the
formation of the final passivation |ayer.

The argunent submtted in respect of the novelty and
inventive step of the clainmed device applied, nutatis

nmut andis, to the nmethod clained in independent
claim11.

Reasons for the Deci sion

1. Amrendnent s

Claim1 of the appellant's request differs fromclaim1l
as originally filed in that

(1) the claimis to a programred sem conduct or
devi ce,

2121.D Y A
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(i) the preanble of the claimlists the features
common to the invention and the nearest prior
art in docunent D1, and

(iii) the insulating layer is defined to be the final
passi vation |layer formed on top of the
sem conduct or devi ce.

In the application as filed, the manufacture of the
claimed device is described as proceeding in the

foll owi ng manner. After formation of sem conductor

el ements such as MOS transistors (page 4, lines 23 to
26) or a gate array (page 8, lines 7 to 8), a wiring
pattern is forned for wring the sem conductor el enments
(page 3, lines 8 to 10, page 5 lines 19 to 30, page 8
lines 13 to 15). The wiring pattern is covered by an
insulating layer (page 3, lines 10 to 11) which is also
referred to as a passivation |ayer (page 6, lines 1 to
6 and page 8, lines 13 to 16).

The device is subsequently custom sed on receipt of an
order by form ng openings in the passivation |ayer to
expose portions of conductors to be connected and then
filling the openings with a netal conductor to
establish the electrical connection. The portions of

t he conductors to be connected may, for exanple, be end
portions of drain electrodes DL and bit |ines BL

(page 6, lines 23 to 24; page 8, lines 16 to 17).

In every case the wiring pattern and the passivation

| ayer are fornmed before any order for a custom sed
device is received (page 3, lines 16 to 19, page 6,
lines 7 to 8, page 8, lines 13 to 15), and

custom sation is acconplished thereafter by formng the
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openi ngs at selected locations and filling themwth a
nmetal conductor. It is not necessary to performthe
steps of depositing a conductive |layer, patterning the
| ayer to formthe second |ayers of wiring, and form ng
an insulating | ayer which covers and protects the
patterned conductive |ayer (page 3, lines 21 to 25).

It follows fromthe foregoing that, in order to

conpl ete the manufacture of a progranmed device, no
further protective layers are formed or need to be
fornmed after the deposition of the passivating |ayer
15. The passivation |layer thus constitutes the

passi vation | ayer which provides the final passivation
of the device. Although not explicitly referred to as
such in the application, the Board is satisfied that
the term"final passivation |ayer" as applied to the
af orenenti oned passivation |ayer is unanbi guous, and
inplicit in the application as a whol e.

The correspondi ng anendnment whi ch i ntroduces the term
final passivation layer into claim1 does not include
any matter goi ng beyond the content of the application
as filed and therefore conplies with the provisions of
Article 123(2) EPC

In further amendnents to the claim claim2 has been
cancelled and the clains 3 to 13 renunbered as clains 2
to 12. Al so, renunbered clains 2, 3 and 4 have been
anmended to nmake their term nol ogy consistent with
claim1l regarding the sections (DL) and the passivating
| ayer (15). None of these anendnents introduces any new
subj ect-matter and together with m nor additional
amendnents to clains 10 and 12 are therefore all owabl e
under Article 123(2) EPC
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The amendnents made to the description nerely serve to
adapt the description to the anended clains within the
provi sion of Article 123(2) EPC

| ndependent claim 1l relating to a process for
produci ng programred sem conductor device in which the
insulating layer is the final passivation layer, is for
t he sane reasons considered to conply with the
requirenents of Article 123(2) EPC.

2. Novel ty

Docunent D1 is the nearest prior art. The docunent

di scl oses a progranmabl e senm conductor device in which
the programm ng is perfornmed by neans of a second
netal lisation layer i.e. conductors (6),

i nterconnection vias (7) and conductor pads (8) (cf.
page 3388, |ast but one paragraph).

In the term nology of claim1 of the application in
suit, docunent D1 discloses a progranmed sem conduct or
devi ce conpri si ng:

a sem conductor body (wafer 1);

sem conductor elenments (transistor structures 2)
in said sem conduct or body;

a wring pattern (first nmetallisation

conductors 3) on a sem conductor body for wiring
sai d sem conductor elenents, the wiring pattern
i ncl udi ng di sconti nuous portions (interruptions
5), each discontinuous portion having a first
section and a second section; and

2121.D Y A
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each of the openings exposing a sel ected

di sconti nuous portion having the first section
electrically isolated fromthe second section -
see page 3388, penultinmate paragraph;

each of the openings being filled with conductive
mat eri al (conductor pads 8) to selectively connect
said first and second secti ons.

Mor eover, docunent D1 clearly refers to the use of vias
(7) to provide connections between the conductors of
the first and second netallisations and to bridge
interruptions 5 of the conductors of the first
netal | i sation (page 3388 | ast but one paragraph). The
use of an internediate insulating layer in which the
vias are formed, covering the first netallisation is
thus clearly inplied in the device of docunent Dl1. This
was not disputed by the appellant.

However, in the Board's view, it is evident that the
insulating layer in which the openings are fornmed for
sel ectively connecting the discontinuous portions of
the wiring pattern is not the final passivation |ayer
as in the invention as clainmed in claim1. In contrast
to the claimed structure, the structure described in
docunent D1 is an internediate structure and requires a
final protective layer, i.e. a passivation |ayer on the
second netallisation, to conplete the device.

The Board therefore concludes that the progranmed
sem conductor device clained in claim1l is novel.

The sane considerations apply concerning the novelty of
t he i ndependent process claim1l. The claimis to a
process for producing a programed sem conductor device
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in which the wiring pattern is covered with the final
passi vation |ayer, the progranm ng steps consisting of
selectively form ng openings in the passivation |ayer
and depositing conductive material in these openings,
t hereby to connect the ends of the discontinuous
portions of the wiring pattern exposed by those

openi ngs. The connection achi eved by nmetal filling the
previously fornmed openings in the passivation |ayer,
thus constitutes, in effect, a conductive plug. The
Board accepts the applicant's subm ssion that, in
contrast to what is taught by docunent D1, no further
protective |ayer or layers are required and that the
method clainmed in claim1ll is therefore novel.

| nventive step

It is known from docunent D1 that gaps fornmed in the
conductors of the first netallisation nmay be |inked by
conductive pads as part of the second netallisation
process (page 3388, lines 31 to 33, and references 5
and 8 in Figures 1 and 2, respectively).

In a programred device as clained in claim1, holes
formed in the final passivation |ayer of the device, at
sel ected positions above gaps in the underlying wring
pattern, are filled with conductive material that

bri dges the gaps and so provides electrical continuity.
Formation of a further passivation |ayer is not
required, making for a structure which is | ess conpl ex
and qui cker to custom se than the structure taught in
docunent D1. In the Board's view, neither docunent D1
nor any of the other cited docunents provi des any
assistance in arriving at a device programed by hol es
formed in the final passivation layer and filled with
nmetal . I ndeed, as was argued by the applicant and
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accepted by the Board, the skilled person would have

been inclined to avoid opening the passivation |ayer

because doing so could adversely affect the integrity
of the sem conductor devi ce.

The foregoing discussion applies equally to the process
claim1l which clains a process for producing a
programed sem conductor device in which the
programm ng of the device is perforned, after
deposition of the final passivation |ayer, by formng
openings in that passivation |ayer to selectively
expose the ends of discontinuous portions of the wiring
pattern and depositing conductive material via said
openi ngs to connect. Again, neither docunment D1 nor any
of the other cited docunents provi de any assi stance
towards arriving at this method of progranm ng a device
which is | ess conplex, quicker and therefore cheaper
than the nmethods used to nmake and program a device, as
in the prior art docunent D1.

For the foregoing reasons in the Board's judgenent, the

invention as claimed in clains 1 and 11 invol ves an
inventive step within the nmeaning of Article 56 EPC.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The case is remtted to the first instance with the

order to grant the patent wth the follow ng docunents
filed during the oral proceedings:

2121.D Y A
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