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Summary of Facts and Subm ssi ons

2728.D

The appellant is the proprietor of European patent
No. 0 216 435 which had been granted on the basis of
Eur opean patent application No. 86 201 651. 6.

The respondent filed an opposition agai nst the European
patent citing inter alia docunents Pl: US-A-3 992 232
and P5: US-A-4 320 411 and argui ng that the subject-
matter of the clainms did not involve an inventive step.

The patent, in anmended form was revoked for |ack of
i nventive step by the decision of the opposition
di vi sion dated 27 January 1995.

Caim1l formng the basis of said decision had the
follow ng text:

"1l. A structure conprising a sem conductor substrate
(102) having a first conductivity type, an epitaxia

| ayer (104) forned on said substrate (102) having a
second conductivity type opposite said first
conductivity type, a transistor (100) having a base
(100b), an emitter (100e) and a collector (100c) forned
in said epitaxial |ayer (104), a nonconductive region
(110) laterally surrounding said transistor (100), said
nonconductive region (110) extending fromthe surface
of said epitaxial layer (104) to said substrate (102),
a conductive region (112) of said first conductivity
type laterally surroundi ng said nonconductive region
(110), said conductive region (112) extending fromthe
surface of said epitaxial layer (104) to said substrate
(102), said conductive region (112) conprising
nonocrystal li ne sem conductor material, and a buried
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| ayer (106) formed in said substrate (102), said buried
| ayer (106) being laterally surrounded by said
nonconducti ve region (110), characterized in that said
buried layer (106) is laterally spaced apart from said
nonconductive region (110)."

The deci sion of the opposition division was reasoned in
subst ance as foll ows:

Cl osest prior art is docunent Pl, which shows in
Figure 1f all the features of the first part of
claim 1.

However, in docunent P1, the buried layer (2) is not
| aterally spaced apart fromthe surroundi ng non-
conductive region (5), but it is in contact therewth.

The characterising feature of claim1 that the buried

| ayer is laterally spaced apart fromthe surroundi ng
non- conductive regi on enables, according to the patent,
the provision of a device with a surface area which is
smal |l as conpared to a device wherein the buried | ayer
is in contact with the surroundi ng non-conductive

regi on.

However, the desire to increase the scal e of
integration is alnobst universal in the present

technical field of integrated circuits and thus the
object of the invention of the opposed patent, in
itself, does not contribute to an inventive step.

Mor eover, the specific |ink between the reduced surface
area of a device and the spacing of a buried region
fromthe surrounding isolation region is recognized in
docunent P5 (see in particular colum 1, lines 27 to



2728.D

. 3. T 0284/ 95

41; colum 3, lines 25 to 47 and colum 4, lines 30 to
35) so that the skilled person can appreciate the

savi ngs in space made possi ble by providing a device
regi on isolated from nei ghbouring device regions by a
surroundi ng non-conductive region fromwhich the buried
| ayer is spaced, and act accordingly. Therefore, it was
obvi ous to conbi ne both docunents.

In this respect, the proprietor had pointed out that
Figures 1A to 1C of docunent P5 illustrate the

di sadvant ages of buried regions spaced from surroundi ng
non- conducti ve regi ons whereby, in the parasitic

transi stor fornmed therein and conprising in particular
t he surrounded epitaxial region and the substrate, the
anplification was not being reduced enough and al | owed
| eakage current. However, this argunent was not

consi dered as convi nci ng because this di sadvant age was
al so known from docunent P1 wherein the problem was
solved in particular by providing the inproved
substrate groundi ng by using the surroundi ng conductive
region contacting it and because it was known from
colum 3, lines 52 to 55 of said docunent that the
formation of a parasitic transistor was al so prevented
in such a structure even without a buried | ayer.

For this reason, the skilled person would not be

di scouraged from conbining a buried | ayer of reduced
extensi on, as the spaced buried | ayer of docunent P5,
with the isolation structure of docunent Pl in order to
provide a device with a reduced space requirenent that
al so has adequate protection against parasitic

transi stor action. Therefore, the subject-matter of
claim1 |l acked an inventive step.
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The patent proprietor |odged an appeal against this
deci sion on 24 March 1995 paying the appeal fee the
sanme day and, in his statenent setting out the grounds
of appeal received on 29 May 1995, requested inter alia

oral proceedings auxiliarily.

In the statenment of grounds of appeal, the appellant
(patent proprietor) requested that the decision under
appeal be set aside and that the patent be maintained
in amended formwi th the sane text as that having
formed the basis for the decision under appeal, except
for a new repl acenent description page 3 filed with the
statenment of the grounds of appeal. The appell ant
argued in substance as follows in support of his
request:

The buried region (2) of docunment P1 contacts the non-
conductive region (5) which laterally surrounds it and,
thus, said buried layer (2) nust be sufficiently spaced
apart fromthe conductive region (3') of said first
conductivity type laterally surroundi ng said non-
conductive region (5). On the other hand, in the
structure in dispute, since the buried region (106) is
spaced apart fromthe non-conductive region (110) which
laterally surrounds it, it is also spaced farther apart
fromsaid conductive region (112) and, thus, said non-
conductive region (110) can be nmade snaller than the

I solating structure (5) in docunent P1, thereby
resulting in a construction using a surface area
smal l er than that in docunent P1.

Docunent P5 teaches that size reduction results from
decreasing the depth of the dielectric isolation, and
not that spacing the buried |ayer away fromthe
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i sol ation reduces size. Thus, in short, spacing between
buried | ayer (42) and dielectric surrounding region
(43) is irrelevant to the size reduction in

docunent P5.

Mor eover, an inportant feature of the structure of
docunent P5, which thus should be taken into account
when conbi ni ng with docunent P1, is a supplenentary
dielectric region (44) extending through the epitaxia

| ayer fromthe upper surface thereof and penetrating
into the buried | ayer, said supplenentary dielectric
regi on surroundi ng the nost inportant part of the
transi stor and having the function of a | eakage current
bl ocki ng regi on. However, such a supplenentary
dielectric region (44) also adds to the space to be
utilized in the structure in addition to the
surroundi ng non-conducting region (43), so that it goes
agai nst the purpose of saving space in the structure
and thus making it smaller.

Indeed, in the structure including this additiona

| eakage current bl ocking region (44) of docunent P5,
the arrangenent of base, emitter and collector in the
transi stor described in docunent Pl differs fromthe
arrangenent in the transistor described in docunent P5.

Therefore, it is only by hindsight that the skilled
person coul d conbi ne the teachings of docunent Pl and
docunent P5 and thus arrive in an obvious way at the
clai med structure, which therefore involves an

i nventive step

The respondent requested that the patent should be
revoked and the appeal should be dism ssed. He al so
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requested oral proceedings auxiliarily.

In response to a letter fromthe Board informng the
parties that the Board i ntended to appoint ora
proceedi ngs requested by the parties, the appell ant
informed the Board by a telefax dated 9 August 1999
that he would not attend oral proceedings which were to
be schedul ed for 16 Novenber 1999.

The appellant was inforned by a tel efax dated 12 August
1999 fromthe Board that unless the Board heard from
the appellant to the contrary within a week, the
appellant's statenent in his telefax dated 9 August
1999 woul d be regarded as the withdrawal of his request
for oral proceedings. The appellant having failed to
respond within the set tine limt, there was no request
for the oral proceedings by the appellant, and he was

i nformed accordingly in a letter dated 1 Septenber
1999.

Reasons for the Deci sion

1

2728.D

The appeal is adm ssible.

The only issue in dispute in the present appeal is that
of inventive step.

It has not been disputed by the appellant that the
structure known from docunent Pl (see in particular
Figure 1f) corresponds to the first part of claiml.

The known structure conprises a sen conductor substrate
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(1) having a first conductivity type (P), an epitaxia

| ayer (4) forned on said substrate (1) having a second
conductivity type (N) opposite said first conductivity
type, a transistor having a base (8), an emtter (9)
and a collector (4) forned in said epitaxial |ayer (4);
the structure further conprises, a non-conductive
region (5) laterally surrounding said transistor, said
non- conductive region (5) extending fromthe surface of
said epitaxial layer (4) to said substrate (1), a
conductive region (3') of said first conductivity type
(P) laterally surroundi ng said non-conductive region
(5), said conductive region (3') extending fromthe
surface of said epitaxial layer (4) to said substrate
(1), said conductive region (3') conprising

nonocrystal line sem conductor material, and a buried

| ayer (2) forned in said substrate (1), said buried

| ayer (2) being laterally surrounded by said non-
conductive region (5).

However, contrary to the structure of claim1l in

di spute and of Figure 1 of the patent in suit wherein
the buried layer (106) is laterally spaced apart from

t he surroundi ng non-conductive region (110), the buried
| ayer (2) of the known structure is shown as being in
contact with the surroundi ng non-conductive region (5).

It has al so not been disputed by the appellant that the
feature distinguishing claiml1l of the patent in suit
from docunent Pl is known from docunent P5 (see in
particular Figures 1A to 1C, 4A to 4C, 5A and 5B and
the corresponding text) wherein there are shown
structures with the buried layer (7, 17, 27; 42) in a
device such as a transistor being |laterally spaced
apart fromthe surroundi ng non-conductive region
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(8, 18, 28; 43).

However, the structure of docunent P5 does not conprise
a conductive region of the sanme conductivity type as
the substrate extending fromthe surface of the
epitaxial layer to the substrate and surroundi ng the
non- conducti ng regi on and the device therein.

The appellant has firstly argued as follows with
respect to the feature distinguishing claiml in
di spute from docunent P1:

Since the buried region (2) of docunment Pl contacts the
non- conductive region (5) which laterally surrounds it,
said buried |ayer (2) nmust be sufficiently spaced apart
fromthe conductive region (3') of said first
conductivity type laterally surroundi ng said non-
conductive region (5).

In the structure in dispute, on the other hand, since
the buried region (106) is spaced apart fromthe non-
conductive region (110) which laterally surrounds it,

it is also spaced farther apart from said conductive
region (112) and, thus, said non-conductive region
(110) can be nmade smaller than the isolating structure
(5) in docunent P1, thereby resulting in a construction
using a surface area snmaller than that in docunent P1.

However, this argunent of the appellant is not found
convincing for the foll ow ng reasons:

As credi bly argued in the decision under appeal and
al so in the observations of the respondent, a person
skilled in the art of integrated circuit devices wl|
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al ways strive towards a nore conpact structure.

Mor eover, the person skilled in the art also knows from
docunent P5 (see colum 1, lines 27 to 41; colum 3,
lines 25 to 47; Figures 1A and 1B) that a buried |ayer
whi ch is not spaced apart fromthe non-conductive
regi on surrounding it occupies nore space than a buried
| ayer which is spaced apart fromthe non-conducti ng
regi on because, as shown and expl ained in docunent P5
(see columm 4, lines 30 to 35; see also Figure 4A), in
the latter case, the non-conductive region then nust
not extend through the epitaxial |ayer and the buried

| ayer into the substrate, i.e. nust not extend nore
deeply and thus necessarily have a |l arger w dth.

I ndeed, the appellant has also submtted in this
respect that the cited passage of docunent P5 teaches
that size reduction results from decreasing the depth
of the dielectric isolation, and not that spacing the
buried | ayer away fromthe isolation reduces si ze,

i.e., in short, that spacing between buried |ayer (42)
and dielectric (43) is irrelevant to the size reduction
I n docunent P5.

Thi s other argunent cannot convince either since it is
directly and unanbi guously derivable fromthe cited
text |ocations and the Figures of docunent P5 that it
IS because there is no need for the isolation region to
extend through the buried | ayer between the substrate
and the epitaxial layer that its depth and consequently
its wdth can be reduced.

Mor eover, the appellant has submtted that an inportant
feature of the structure of docunment P5 is a
suppl enentary dielectric region (44) extendi ng through
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the epitaxial layer fromthe upper surface thereof and
penetrating into the buried | ayer, said supplenentary
di el ectric region surrounding the nost inportant part
of the transistor and having the function of a | eakage
current bl ocking region. However, this argunent cannot
convince either since said supplenentary | eakage
current bl ocking region (44) of dielectric material is
not shown in the structure of Figures 1A and 1B of
docunent P5, i.e., advantages arising because of the
buried | ayer being spaced apart fromthe surrounding
non- conducting region are also derivable wth respect
to said Figures 1A and 1B

I ndeed, as al so argued by the appellant with respect to
this additional |eakage current bl ocking region (44) of
dielectric material of docunent P5, the arrangenent of
base, emitter and collector in the transistor described
i n docunent Pl differs fromthe arrangenent in the
transi stor described in docunent P5. However, also this
argunent cannot convince the Board because, as already
set forth in the precedi ng paragraph, this additiona

| eakage current bl ocking region (44) of dielectric
material is not to be found in Figures 1A and 1B of
docunent P5 which are relevant in the present
assessnment of the inventive step of claim1l in dispute
and, noreover, claim1l in dispute does not specify the
arrangenent of the regions in the transistor and
especially of the emtter, basis and coll ector thereof.
Thus, in any case, the appellant's argunent in this
respect that conbining structures of different

transi stors could be done only by hindsi ght cannot

convi nce the Board.

It is also to be noted that the further advantage of
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sinplifying the manufacturing process pointed out by
the appellant is not considered as rel evant at | east
with respect to claiml in dispute, which does not
concern a process.

2.5 For the foregoing reasons, in the Board' s judgnent, the
subject-matter of claim1 of the appellant's request is
obvious to a person skilled in the art and,
consequently, it lacks an inventive step in the sense
of Article 56 EPC. Consequently, the claimis not
patentable in the sense of Article 52(1) EPC.

2.6 Therefore, the European patent as anended by the
proprietor (appellant) does not satisfy the
requi renents of the Convention, so that it cannot be
mai ntai ned in said anended form (Article 102(3) EPC).
3. The appel | ant having wi thdrawn his request for ora
proceedi ngs (see item VIl above), a decision to dismss

t he appeal can be issued in conpliance with
Article 113(1) EPC

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

2728.D
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D. Spigarelli R Shukl a

2728.D



