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Summary of Facts and Subm ssi ons

1662. D

Eur opean patent application No. 88 311 837.4
(publication No. 0 323 078) was refused in a decision
of the Exam ning Division of 16 January 1995 on the
grounds that the subject-matter of claim1 | acked an

i nventive step having regard to E1 = EP-A-0 250 078 and
that the subject-matter of the independent claim8 as
anended extended beyond the content of the application
as fil ed.

Clainms 1 and 8 form ng the basis of the decision under
appeal read as foll ows:

"1l. An electrically programmble, |owinpedance
antifuse el enent (13) disposed in an integrated
circuit, including:

a first electrode (12a, b) conprising a region in the
substrate (10) of said integrated circuit containing
arsenic at a concentration of between about 1 x 10 to
1 x 10?2 atons/cn¥, said region having an arsenic pileup
dopi ng profile;

a dielectric layer (14) disposed over said first
el ectrode; and

a second el ectrode (22a, 22b) conprising a |ayer of
arseni c-contai ning polysilicon disposed over said
dielectric |ayer."

"8. An electrically-programable, |owinpedance
antifuse el enent (36) disposed in an integrated
circuit, including:
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a first electrode (46) disposed on an insulating |ayer
(42), said first electrode conprising a | ayer of
arseni c-contai ning polysilicon, wherein the arsenic
concentration of said first electrode has an arsenic
pile up doping profile;

a dielectric layer (48) disposed over said first
el ect r ode;

a second el ectrode (50) conprising a | ayer of arsenic-
cont ai ni ng pol ysilicon di sposed over said dielectric
| ayer."

1. I n the decision under appeal, the Exam ning D vision
argued essentially as foll ows:

Cl aim8 concerned an el ectrically-progranmmable, |ow

I npedance antifuse elenent (36) with a first el ectrode
on an insulating |layer covering the substrate of an
integrated circuit; the feature that the arsenic
concentration of such a first electrode had an arsenic
pile up doping profile, indicating an increased
concentration at its surface, had not been disclosed
originally as a general teaching.

The antifuse elenent of submtted claim1l was
di sti ngui shed over that known from Dl in that

- t he arsenic concentration of the first el ectrode
was not as high as 1 x 10% atons/cn?;

- the doping profile thereof did not exhibit arsenic
pi |l e-up; and

- t he second el ectrode did not consist of an
arseni c-cont ai ni ng pol ysilicon.
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The nost inportant feature in the clainmed device was
the pile-up profile of the arsenic concentration, and
this resulted fromthernmal oxidation of the substrate
containing a high doping concentration of arsenic, this
thermal oxidation formng a silicon oxide |ayer, i.e.
the bottom | ayer of the dielectric |ayer covering the
first electrode. However, there was al so such an
oxidizing step for fabricating the device in Dl1. This
docunent related to the same technical field as the
present invention and to the sane technical problem
i.e. providing a reliable antifuse with a | ow
progranmmed resistance, and it was not restricted to the
reduction of the resistance of the |ayers.

Since arsenic pile-up would occur as nuch in D1 as it
woul d in the application, the scientific explanation of
t he possi ble inproved performance of the resulting
anti-fuse above other, different devices, could not
formthe basis of an allowable claim

Therefore, the subject-matter of claim1 | acked an
I nventive step

The applicant | odged an appeal on 9 March 1995 payi ng
the appeal fee the sane day, and filed the statenent of
the grounds of appeal on 22 May 1995. He requested
inter alia that the appeal fee be reinbursed because of
a substantial procedural violation. Oal proceedings
were requested in the event that the application was to
be refused.

In response to a comruni cation fromthe Board, the
appel l ant (applicant) filed with a letter dated
4 January 1999 a new set of anended clains 1 to 13 with
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two i ndependent clains, i.e. clains 1 and 8.

Claim1l reads as foll ows:

"1. An electrically programmble, |owinpedance
antifuse elenent (13) disposed in an integrated
circuit, including:

a first electrode (12a, b) conprising a region in the
substrate (10) of said integrated circuit containing
arsenic at a concentration of between about 1 x 10 to
1 x 10?2 at ons/ cn¥,

a dielectric layer (14) disposed over said first
el ectrode; and

a second el ectrode (22a, 22b) conprising a |ayer of
arseni c-contai ning polysilicon disposed over said
dielectric |ayer, wherein said region has the heaviest
concentration of arsenic at its interface with said
dielectric |ayer (14)."

Caim1l is distinguished fromclaim1 form ng the basis
of the inpugned decision in that,

after "1 x 10?2 atons/cnt, the expression "said region
havi ng an arsenic pileup doping profile"” has been

del et ed,

and in that, at the end of the claim after "said
dielectric |layer", the expression

", wherein said region has the heaviest concentration
of arsenic at its interface with said dielectric |ayer

1662. D Y A
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(14)"

has been added.

Claim8 reads as foll ows:

"8. An electrically-programable, |owinpedance
antifuse el enent (36) disposed in an integrated
circuit, including:

a first electrode (46) disposed on an insulating |ayer
(42), said first electrode conprising a | ayer of
arseni c-contai ni ng polysilicon;

a dielectric layer (48) disposed over said first
el ectrode; and

a second el ectrode (50) conprising a | ayer of arsenic-
cont ai ni ng pol ysilicon di sposed over said dielectric
| ayer;

wherei n the heavi est arsenic concentration of said
first electrode is at its interface with said
dielectric layer."

Caim8 is distinguished fromclaim8 having fornmed the
basis of the inpugned decision in that,

after "said first electrode conprising a |ayer of
arseni c-contai ning polysilicon", the expression

", wherein the arsenic concentration of said first

el ectrode has an arsenic pile up doping profile" has
been del et ed,
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and in that, the expression

"+ wherein the heaviest arsenic concentrati on of said
first electrode is at its interface with said
di el ectric | ayer™

has been added at the end of the claim

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

Descri ption:

Pages 1 to 3, 5, 7, 9, 12, 13, 16 and 20, of the
application as filed;

Pages 4, 4a, 6, 8, 10, 11, 14, 15, 17, 19, 21, 22, 23
and 24, filed with appellant's letter dated 4 January
1999;

Cl ai ns:

Nos. 1 to 13, filed with the appellant's letter dated
4 January 1999;

Dr awi ngs:

Sheet No. 1 of the application as fil ed;
Sheets Nos. 2, 3 and 4, filed with the appellant's
|l etter dated 4 January 1999.

Moreover, the appellant infornmed the Board that page 18
of the application as filed was to be del eted, and
requested that oral proceedi ngs be appoi nted before any
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decision to refuse the application or to uphold the
I mpugned deci sion of the Exam ning D vision.

In addition, the appellant requested rei nbursenent of
t he appeal fee.

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

I nventive step

D1 is the closest prior art. This docunent relates to
the same technical field as the present invention and
to the sane technical problem i.e. providing a
reliable antifuse with a | ow progranmed resi stance.
However, whereas D1 is concerned with the sheet

resi stance of the two electrodes and that it be | ow
enough, in the present application, on the contrary, a
reliable antifuse with a |ow resistance is produced by
usi ng a high concentration of arsenic near the

el ectrode-dielectric interface which provides
conductive material for the link or filanent once the
antifuse is blowmn. This is not suggested by D1 and al so
does not take place when carrying out the process
described in D1. Therefore, the subject-nmatter of
claim1l involves an inventive step, and this al so
applies to claima8, which concerns a device of the sane
type, but with the first electrode | ocated on an

i nsul ating | ayer over the substrate of an integrated
circuit.

Procedural violation:

Concerni ng the exam nation proceedings, it is to be
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noted that the decision under appeal, e.g. at point 1.4
and 4.1 of the reasons, includes several technica
assertions for which no justification is given and

whi ch had not previously been raised; accordingly, the
appl i cant had no opportunity to comrent on these

al l eged facts or provide counter evidence; this is
contrary to the right to be heard according to

Article 113(1) EPC and is thus a serious procedura
violation. This applies in particular to the assertion
i n the decision under appeal that arsenic pile-up does
not occur in polysilicon, which is incorrect.
Therefore, reinbursenent of the appeal fee is
justified.

Reasons for the Deci sion

1662. D

The appeal is adm ssible.

Adm ssibility of the anmendnents

In the application as anended, original Figure 3 has
been del eted, and any suggestions that the highest
concentration of arsenic at the interface with the
dielectric layer is an optional feature have been
corrected.

The expression in claim8 containing the terns "arsenic
pile up", which had been objected to in the inpugned
deci si on, has been replaced, as suggested in the
conmuni cati on of the Board, by the expression "wherein
t he heavi est arsenic concentration of said first
electrode is at its interface with the dielectric

| ayer”, which has a basis on page 6, penultimte

par agr aph and the sentence bridging pages 7 and 8, of
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the application as fil ed.

Therefore, the Board is satisfied that the present
application neets the requirenent of Article 123(2)
EPC, that a European patent application may not be
anended in such a way that it contains subject-matter
whi ch ext ends beyond the content of the application as
filed.

I nventive step

Docunent D1 is the closest prior art and di scl oses:

an electrically progranmabl e, | ow i npedance antifuse
el enent disposed in an integrated circuit (see in
particul ar the enbodinent illustrated by Figure 1),
sai d el enent including:

- a first electrode (12) conprising a region (12) in
the substrate (10) of said integrated circuit
contai ning arsenic at a concentration of between
about 1 x 10' to 1 x 102! at ons/ cnf¥;

- a dielectric layer (14, 16, 18) disposed over said
first electrode (12); and

- a second el ectrode (20) conprising a |layer of
heavily N-type doped polysilicon di sposed over

said dielectric |ayer.

However, contrary to the elenent of present claiml, in
the known el enent, in particular,

- the region (12) of the substrate conprised in the
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first electrode has not the heavi est concentration
of arsenic at its interface with said dielectric
| ayer; and

- t he second el ectrode does not consi st of an
arseni c-cont ai ni ng pol ysilicon.

Docunent D1 relates to the sane technical field as the
present invention and to the same technical problem
i.e. providing a reliable antifuse with a | ow
programed resi stance; the approach to the sol ution of
that problemis, however, fundanentally different in
D1. D1 is concerned with providing relatively | ow sheet
resi stance of the two el ectrodes(see for instance

colum 6, line 55 to colum 7, line 2; colum 7,
lines 35 to 52 and colum 8, lines 8 to 15).
In D1 (see colum 10, lines 56 to 58), the dielectric

| ayer conprises an oxide |ayer which can be thermally
grown or deposited. However, it cannot be derived from
t he docunent that thermally growing 20 or 50 Angstrons
of silicon oxide would cause any profile of the arsenic
in said region such that the heaviest concentration of
arsenic is at its interface with said dielectric |ayer,
irrespective of the tenperature at which it is carried
out.

The essential teaching of D1 is to reduce the sheet
resi stance of the electrodes, so that the skilled
person woul d not be pronpted to adapt the process of
oxi de growing in such a way that the heaviest
concentration of arsenic is at the interface of the
electrode wth the dielectric layer. Such an
information is in any case not included in DI1.
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In the present application (see page 5, line 8 to

page 9, line 19), on the contrary, a reliable antifuse
with a |ow resistance is produced by using a high
concentration of arsenic near the el ectrode-dielectric
i nterface which provides conductive material for the
link or filanment once the antifuse is bl own.

The further prior art docunents are |less rel evant and
not directly adapted for a conbination with D1, so
that, having regard to the state of the art, the
subject-matter of present claiml is not obvious to a
person skilled in the art. In the Board's judgnent,
therefore, claim1l involves an inventive step within
the nmeaning of Article 56 EPC

The above reasoning applies to claim@8, which concerns
a device wherein the heaviest concentration of arsenic
in the first electrode is at its interface wwth a
dielectric, as in claim1.

The sane al so applies to the dependent clains 2 to 7
and 9 to 13, which concern particular forns of the
devi ces defined by the main clains 1 and 8,
respectively.

Therefore, the subject-matter of the application in
suit is patentable in the sense of Article 52(1) EPC
and, consequently, a patent can be granted

(Article 97(2) EPC).

Rei mbur senent of the appeal fee

The term "grounds” in Article 113(1) EPCis to be
interpreted as referring to the essential reasoning,
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both | egal and factual, which |leads to the refusal of
an application (cf. decision D 951/92, Q) EPO 1996,
53). Thus, before a decision refusing an application
for non-conpliance with a requirenent of the EPC is

i ssued, the applicant nust be infornmed by the EPO of
the essential |egal and factual reasons on which the
finding of non-conpliance is based, so that he knows in
advance of the decision both that the application may
be refused and why it nay be refused, and so that he
may have a proper opportunity to comment upon such
reasons and/or to propose anendnents so as to avoid
refusal of the application (cf. T 951/92).

In its conmunication dated 3 Septenber 1998, the Board
i nformed the appellant of the reasons why, inits
judgenent, the decision under appeal was in keeping
with the teaching of decision T 951/92. The Board is

I ndeed satisfied that the essential |egal and factua
reasons for the findings that the application in suit
did not conply with the requirenents of Articles 123(2)
and 56 EPC were (i) set out under points 1.1 to 1.3 and
point 2 of the decision under appeal, respectively, and
(ii) discussed at the oral proceedings before the
Exam ni ng Di vi sion and/ or comruni cated to the appell ant
in the witten proceedi ngs before that departnent.

Consequently, the appellant's subm ssion that a
substanti al procedural violation occurred during the
proceedi ngs before the Exam ning Division cannot be
accepted by the Board. Fromthis, it follows that the
requi renents of Rule 67 EPC are not nmet in the present
case; the request for reinbursenent of the appeal fee
has therefore to be refused.
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Request for oral proceedings

Wth letter dated 4 January 1999, the appell ant
requested that oral proceedi ngs be appoi nted before any
decision to refuse the application or to uphold the
deci si on under appeal be taken.

As the application is not refused, the oral proceedi ngs
are not needed (Art. 113(1) EPC).

For these reasons it i s decided that:

1

1662. 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 with the follow ng docunents:

Descri ption:

Pages 1 to 3, 5, 7, 9, 12, 13, 16 and 20, of the
appl i cati on;

Pages 4, 4a, 6, 8, 10, 11, 14, 15, 17, 19, 21, 22, 23
and 24, filed with appellant's letter dated 4 January
1999;

d ai ns:

Nos. 1 to 13, filed with appellant's letter dated
4 January 1999;
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Dr awi ngs:

Sheet No. 1 of the application;
Sheets Nos. 2, 3 and 4, filed with appellant's letter
dated 4 January 1999.

3. The request for the reinbursenment of the appeal fee is
rej ected.

The Regi strar: The Chai r man:

D. Spigarelli R Shukl a
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