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Summary of Facts and Submn ssions

Eur opean patent application No. 90 307 846.7 was
refused by the decision of the exam ning division dated
21 February 1996. The ground for the refusal was that
the subject-matter of independent claim17 of the set
of clains 1 to 19 according to the applicant’'s request
dated 20 July 1995 was not new (Article 54 EPC) having
regard to the prior art docunent

D1: EP-A-0 220 392

I n the decision under appeal the exam ning division
further observed that independent claim1l of the above
request was not clear (Article 84) and that the

subj ect-matter of independent clains 1 and 11 extended
beyond the content of the application as filed
(Article 123(2) EPC). Cains 1 and 11 were, for these
reasons, not adm ssible. Also, according to the

deci sion, the subject-matter of claim1l, even when
anended to conply with Articles 84 and 123(2) EPC
woul d not be new having regard to the disclosure of
docunent D1.

1. | ndependent claim 1l of the above request reads as
fol | ows:

"1, A sem conduct or device conprising (1) a
substrate, (2) first and second active regions and (3)
a region of dielectric material, said dielectric
material positioned within said device and having a
geonetric shape to limt interaction of charge or
electric field through said substrate

characterized in that
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said dielectric material occupies a trench between
said first and second active regions

and an electrically conductive region is present in
said dielectric material along the sidewalls of said
trench adj acent said active regions

wherei n said conductive region is |l ess than about 200
nmin thickness neasured along the direction
perpendi cular to said sidewall at the m dpoint between
the | owest point of said trench and the upper major
surface of said substrate

and said conductive region is separated fromsaid
active region by a portion of said dielectric nmateri al

and wherein said conductive region is naintained at
essentially the sane potential as said substrate.”

Clainms 2 to 10 and 12 to 16 of the above request
related to a sem conductor device and were dependent on
clains 1 and 11, respectively. Independent clains 17,
18 and 19 of the request related to a process for
fabricating a sem conductor device.

The appel l ant (applicant) | odged an appeal on 18 Apri
1996. The appeal fee was paid on the sane date. The
statenent setting out the grounds of appeal was filed
on 24 June 1996.

In response to comuni cations fromthe Board, the
appel l ant submtted with his letters dated 16 July 2001
and 23 January 2002 anended cl ai ns and descri ption
pages and requested that the decision under appeal be
set aside and a patent be granted on the basis of the
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foll owi ng docunents:

d ai ns: l1to6 filed with the letter dated
23 January 2002
7 and 8 filed with the letter dated
16 July 2001

Descri ption: pages 1, 6 and 9 as originally filed
page 8 as filed with letter dated
16 July 2001
pages 2, 2a, 3 to 5 and 7 as filed with
|l etter dated 23 January 2002

Dr awi ngs: Sheets 1/3 to 3/3 as originally filed

V. The wordi ng of the independent claimaccording to this
request is as follows (subdivided into paragraphs (a)
to (f) by the Board for facilitating di scussion):

" 1. A sem conductor device conprising (1) a substrate,
(2) first and second active regions and (3) a region of
dielectric materi al,

(a) said dielectric material (34, 35) positioned
within said device to limt interaction of charge or

electric field through said substrate,

(b) wherein said dielectric material (34, 35) occupies
a trench between said first and second active regions,

(c) wherein an electrically conductive region (30) is
present in said dielectric material (34, 35) along the

sidewal I s of said trench adjacent said active regions,

(d) wherein said conductive (30) region is between
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about 20 and 200 nmin thickness nmeasured al ong the
di rection perpendicular to said sidewall at the

m dpoi nt between the | owest point of said trench and
t he upper nmgjor surface of said substrate,

(e) and wherein said conductive region (30) is
separated fromsaid active region by a portion (35) of
said dielectric material, characterized in that

() the conductive region (30) is in electrical
contact with the substrate via a connecting

region (37), such that the conductive region (30) is
hel d at essentially the sanme potential as the
substrate."

Clains 2 to 8 are dependent clains and relate to a
sem conduct or devi ce.

The appel |l ant has argued essentially as foll ows:

- The object of the invention is to provide isolation
bet ween adj acent device regions in a substrate while
provi ding a planar surface for device fabrication and
avoi di ng excessive capacitance due to this isolation.
This is achieved by a dielectric filled trench
structure having a conductive region within the
dielectric material, wherein the conductive region is
| ocated along the sidewalls of the trench and is
mai nt ai ned at the sane potential as the substrate.

- Docunent D1 does not disclose a grounded conduct or
within a trench structure |located at the position of
runners crossing the field oxide. The sem conduct or
devi ce according to the invention is therefore new
over this disclosure.
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- Moreover, as docunent D1 relates to a nethod of
maki ng trench capacitors, its teaching is directed to
enhance and not to decrease the capacitance of the
obt ai ned structures and points away fromthe present
i nventi on.

Reasons for the Deci sion

1

0723.D

The appeal is adm ssible.

Amendnents (Articles 84 and 123(2) EPC)

The exam ni ng di vi sion observed in the decision under
appeal that the expression "said dielectric materi al
positioned within said device and having a geonetric
shape to limt interaction of charge or electric field
t hrough said substrate"” used in claim1l was uncl ear,
since the reference to a particular geonetric shape was
an attenpt to define the clained device in terns of the
result to be achi eved. However, no reference to a
particul ar geonetric shape to achieve the specified
effect could be found in the originally filed
application docunents.

Thi s expression has been repl aced, according to the
appel l ant's request, by "said dielectric materi al
positioned within said device to limt interaction of
charge or electric field through said substrate". It
overcones the clarity objection raised by the exam ning
di vision, since a particular geonetric shape of the
trench is no | onger specified as being a requirenent
for achieving the specified effect. As the exam ni ng

di vision correctly pointed out, no such requirenent is
derivable fromthe description and, in the Board's



2.2

2.3

2.4

3.1

0723.D

- 6 - T 0636/ 96

view, any dielectric filled trench positioned within a
substrate limts the interaction of charge or electric
field through said substrate.

Present claim1 further differs formclaiml as filed
by the addition of paragraphs (d) to (f)

(cf. point VI). These anendnents are disclosed in
colum 3, lines 34 to 39; colum 3, lines 31 to 33 and
colum 4, lines 17 to 20 of the published application,
respectively.

The application as anended conplies therefore with
Articles 84 and 123(2) EPC.

The objections raised by the Examning Division in

respect of clainms 11 and 17 are no |onger valid, as
these clains and the correspondi ng enbodi nents have
been del eted fromthe application.

Novelty (Article 54 EPC)

Docunent D1 di scl oses a capacitor structure fornmed on
the sidewalls of nesa-shaped silicon regions. Active or
passi ve devices are |ocated on the nesa-shaped silicon
regi ons and the nesas are separated from each ot her by
trenches 19. The dielectric filled trenches isolate the
devi ces formed on adjacent nesas and limt their nutua
el ectric interaction. A capacitor is forned on the
sidewal I s of the nesa structure as follows: the nesa's
silicon material 12 serves as the first plate of the
capacitor, a thin dielectric layer 21 fornmed on the
vertical sidewalls of the nesa serves as the
capacitor's insulator and a thin conductive polysilicon
| ayer 22 fornmed directly over the capacitor's insulator
serves as the second plate of the capacitor. The
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remai ning part of the trench is filled with a
dielectric material (cf. Figures 1 to 4; colum 4,
line 39 to colum 5, line 5; colum 7, lines 28 to 31
and colum 7, line 55 to colum 8, line 31).

According to this docunent, the conductive polysilicon
| ayer 22 has an initial thickness of about 200 to 300
nm After having been forned, it is oxidized to forma
thin silicon dioxide |layer 23 of a thickness of about
50 to 100 nm (cf. colum 8, lines 3 to 18). As the

t hi ckness of the polysilicon |ayer is reduced due to
this oxidation process, it is the Board' s view, that
the final thickness of the polysilicon |layer 22 falls
within the range of 20 to 200 nm specified in
paragraph (d) of claiml.

In summary, docunent D1 di scl oses a semi conduct or
devi ce having the features specified in paragraphs (a)
to (e) of claim1l (cf. point VI).

3.2 However, an electrical interconnection between the
polysilicon |ayer and the silicon substrate, ie the
features of paragraph (f) of claiml, is not disclosed

in this docunent.

I n consequence, the sem conductor device according to
claim1l1l of the application in suit is new

4. I nventive step (Article 56 EPQC)
4.1 The sem conduct or device according to claim1 and the
capacitor structure disclosed in docunent D1 differ by

the features of paragraph (f).

4.2 The Board concurs with the applicant that it is an
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obj ect of the invention to provide isolation between
adj acent device regions while providing a planar
surface for device fabrication and avoi di ng excessi ve
capaci tance due to this isolation. A planar device
surface is required for high |ithographic resolution
and accurate etching. However, thinning the dielectric
region to limt the non-planarities has the drawback
that the electric field produced by the runners
crossing the dielectric may influence the underlying
sem conductor substrate. Due to this interaction the
devi ce speed is reduced, since thinning the dielectric
i ncreases the capacitance of the runners. Furthernore,
the electric field of the runners may generate an
inverted region in the silicon substrate degrading
therefore the performance of the active regions due to
| eakage currents between these regions (cf. the
publ i shed application, colum 1, line 44 to colum 2,
line 30).

The provision of a grounded conductive region within
the trench permts the reduction of the thickness of
the dielectric region, inproving thus the planarity of
the device, without increasing the electric interaction
bet ween the runners and the sem conductor substrate.

I n consequence, in the Board' s view, the electrica
connecti on between the conductive region and the
substrate solves the problemstated in the application
in suit.

Docunent D1 concerns the provision of a high

capaci tance integrated trench capacitor structure

wi t hout increasing the device's size (cf. D1, colum 1,
lines 4 to 7). In spite of the structural simlarities
bet ween the capacitor structure disclosed in this
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docunent and the isolation trench structure of the
application in suit, no technical |ink exists between
these structures as they serve two different purposes.

In particular, a skilled person would not consider to
provi de an el ectrical connection between the pl ates of
the capacitor, ie between the sem conductor substrate
12 and the conductive polysilicon layer 22, disclosed
i n docunent D1, since all capacitive effect would then
be | ost.

For these reasons, it is the Board's view that a
skill ed person would not have consi dered the capacitor
structure disclosed in docunent D1 to solve the problem
addressed in the application in suit.

5. In the Board's judgenent, therefore, the subject-matter
of claim1 involves an inventive step within the
nmeani ng of Article 56 EPC and neets the requirenents of
Article 52(1) EPC.

Dependent clainms 2 to 8 concern further particul ar

enbodi nents of the invention which are patentable for
t he same reasons.

Or 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
instance with the order to grant a patent with the
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docunents mentioned under point |V. above.

The Regi strar: The Chai r man:

D. Spigarelli R K  Shukl a
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