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Summary of Facts and Submn ssions

Eur opean patent application No. 92 830 542.4 was
refused in a decision of the exam ning division dated
18 April 1997. The ground for the refusal was that the
subject matter of independent claim7 as originally
filed was not new with respect to either of the prior
art docunents

D1: International Electron Devices Meeting, Technica
Di gest, Decenber 1989, pages 765 to 768; and

D2: | EEE Electron Device Letters, vol. 11, My 1990,
pages 221 to 223.

. The reasoni ng of the exam ning division in the decision
under appeal can be summarized as fol |l ows:

(a) Docunent D1 discloses a MOS device having a
| ayered gate structure conprising a first
pol ycrystalline silicon gate regi on, an oxide
| ayer, and a second polycrystalline silicon gate
regi on on the oxide layer. The two polysilicon
gate regions are electrically connected via a
polysilicon sidewall |ayer. Although Figure 1 of
docunent D1 only shows a cross-section of the gate
structure along a first direction across the
source and drain regions, it necessarily follows
fromthe manufacturing steps described in docunent
D1 that the polysilicon sidewall |ayer extends
along all sides of the gate. Thus, the polysilicon
sidewal | layer forns an electric contact al so at
the end portions of the gate in the direction
perpendi cular to the plane of Figure 1. Therefore,
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the subject matter of claim7 is not new. The sane
reasoni ng al so applies nutatis nutandis in respect
of docunent D2 disclosing a simlar device to that
di scl osed in docunent DL.

(b) Although not formng part of the reasons for the
refusal, the examning division referred to the
obj ections under Article 84 EPC rai sed agai nst
method clains 1 to 6 in the official comunication
dated 22 Novenber 1995. In particular, the
followi ng features considered to be essential were
lacking in claim1: (i) ion-inplantation for
form ng source/drain regions (26, 29, 37, 38);

(ii1) spacers 33 for formng the self-aligned
structure; and (iii) a gate oxide |ayer 11.

The appel l ant (applicant) | odged an appeal on 4 June
1997, paying the appeal fee on 28 May 1997. A statenent
of grounds of the appeal was filed on 4 August 1997
toget her with new cl ai ns.

In response to a communi cation of the Board, the
appellant filed with the letter dated 13 Decenber 2000
new clainms 1 to 9.

The appel | ant requests that the decision under appea
be set aside and that a patent be granted based on the

fol |l owi ng docunents:

d ai ns: 1to9 filed with the letter dated
13 Decenber 2000

Descri ption: Pages 1 to 12 as filed

Dr awi ngs: Sheets 1/3 to 3/3 as filed
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The appel |l ant furthernore requests reinbursenment of the

appeal fee, and oral proceedings in case the Board

i ntended to dism ss the appeal.

I ndependent clains 1 and 7 read as fol |l ows:

"1.

A nethod of fabricating integrated devices in a
substrate (2) of sem conductor material, said

nmet hod conprising steps of:

depositing a first polycrystalline silicon | ayer
(12) over said substrate; depositing a |ayer of
insulating material (13) on said first

pol ycrystalline silicon |ayer; depositing at |east
a second polycrystalline silicon |ayer (17) over
said layer of insulating material; selectively

et chi ng said second polycrystalline silicon |ayer
for formng first gate regions (18) of a first
length in a first direction; formng, in said
substrate, first substrate regions (26, 29) in
alignment wth said first gate regi ons, extending
| aterally therefromand having a first doping

| evel ; selectively etching said first

pol ycrystalline silicon |ayer for formng second
gate regions (12) of a second |length, greater than
said first length, in said first direction; and
formng, in said substrate, second substrate
regions (37, 38) in alignnment with said second
gate regions and partially overlapping said first
substrate regions, said second substrate regions
havi ng a second doping | evel greater than said
first doping |evel;

characterized by the fact that said step of
depositing a second polycrystalline silicon |ayer
(17) is preceded by the step of shaping said | ayer
of insulating material (13) for formng insulating
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portions of insulating material, having a
predeterm ned wdth in a second direction
perpendi cular to said first direction;

and by the fact that, during said step of
depositing said second pol ycrystalline silicon
| ayer (17), a portion of said second

pol ycrystalline silicon | ayer extends laterally
beyond said insulating portions in said second
direction, so that said portion of said second
pol ycrystalline silicon | ayer electrically
contacts said first polycrystalline silicon |ayer
(12)."

An integrated device in a substrate (2) of

sem conductor material, conprising a first

pol ycrystalline silicon gate region (12) of a
first length in a first direction; an insulating
material region (13) on said first gate region; a
second polycrystalline silicon gate region (18)
over said insulating material region and of a
second length, less than said first length, in
said first direction; first substrate regions (37,
38) enbedded in said substrate in alignnment with
the first gate region (12), extending laterally
therefrom and having a first doping |evel; and
second substrate regions (26,29) enbedded in said
substrate in alignment with the second gate region
(18) and extending laterally therefrom beneath
said first gate region (12) and partially
over | apping said first substrate regions (37, 38),
sai d second substrate regions presenting a second
doping I evel |lower than said first doping |evel
said insulating material region (13) having a
predeterm ned wdth in a second direction
perpendicular to said first direction; the device
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further conprising field oxide regions (1)
surroundi ng said device at least in said second

di rection, wherein a portion of said second gate
region (18) extends over said field oxide regions
and laterally beyond said insulating materi al
region (13) in said second direction, whereby said
portion of said second gate region (18) is in
direct electrical contact with said first gate
region (12)."

Clains 2 to 6, 8 and 9 are dependent cl ai ns.

The appel | ant presented essentially the follow ng
argunents in support of his requests:

(a) The device and nethod of producing the device, as
cl ai med, both specify that the first and second
gate regions are in direct contact with each ot her
in a region extending fromthe insulating region
in the second direction. This construction
provi des an inproved contact over that of the
devi ce of docunent D1 where a thin polysilicon
sidewal | layer is used which is prone to oxidation
resulting in a poor contact.

(b) The appellant requests rei nbursenent of the
appeals fee, for the follow ng reason:

(1) The appel | ant had i nforned the exam ni ng
division that the statenents relating to the
deposition of the polysilicon on "short
sidewal I s" in the official comrunication
pursuant to Article 96(2) EPC, were not
under stood by the applicant. The refusal of
the application after a first conmunication
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t hus deprived the applicant of an
opportunity to overcone a novelty objection
whi ch was not cl ear.

(ii) Moreover, the appellant contends that the
statenents in point 3 of the decision under
appeal, to the effect that etching of the
thick polysilicon |ayer 18 and the oxide
| ayer 13 down to the | ower polysilicon |ayer
12, as illustrated in the second draw ng
fromthe top of Figure 1 in docunent D1,
woul d al so result in the "sane |atera
di mensi on" (first and second directions) of
the these two |ayers, constitutes a fresh
argunent presented for the first tine in the
deci si on under appeal, so that the appellant
has had no opportunity to respond to this
argunent .

(iii) Finally, since the refusal was concerned
only with claims 7 to 10 as filed and did
not di scuss the patentability of clains 1 to
6, the applicant was not given the
possibility to cancel the rejected clains
and request further exam nation on the other
cl ai ns.

Reasons for the Deci sion

1. The appeal conplies with Articles 106 to 108 and
Rule 64 EPC and is therefore adm ssi bl e.

2. Amendnents and clarity

0541.D Y A



2.2

0541.D

- 7 - T 0859/ 97

Caim1l contains the features of claiml as filed and
has been anended for clarity. |ndependent claim?7
corresponds to clains 7 and 8 as filed and contai ns
clarifying amendnents. Clains 2 to 6 and 8 to 9
correspond to clains 2 to 6 and 9 to 10 as fil ed.

The Board is therefore satisfied that the clains as
amended neet the requirenments of Article 123(2) EPC.

Regarding clains 1 to 6, the decision under appea
referred to the objection raised in the officia

conmuni cati on dated 22 Novenber 1995 where it was held
that claim1l was not clear since it did not include al
the essential features of the invention (cf. itemll(b)
above). The appellant has in the statenent of the
grounds of appeal nerely referred to the argunents
given in his letter dated 28 March 1996 where a
reference to the case T 1055/92 (QJ EPO, 1995, 214) was
made. In this connection, as was held in T 1055/92,
point 5, features which are described as essential in
the application for solving the technical problem
addressed by the invention nust be present in an

I ndependent claimin order that the claimis supported
by the description as required by Article 84 EPC,
second sentence.

In the present case, the invention as disclosed is
concerned with inproving el ectrical connection between
first and second gate portions, which are nutually

i solated by an intervening insulating |ayer, of an
inverted T-shaped gate electrode. In the invention as
described, this is achieved by extending the

pol ysilicon layers of the first and second gate
portions in a second direction (as defined in the
clain), beyond the insulating layer. It is evident from
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the description that neither the presence of a gate
oxi de, the spacers on the sidewalls of the second gate
region, nor the use of ion-inplantation to form
source/drain regions is essential for achieving the
stated object of the invention. Thus, the features
listed in itemll(b) above are not essential to the

i nvention. Also, in the Board's view, the invention as
defined by the claimis consistent with the invention
as disclosed, and the claimis thus supported by the
description, as required by Article 84 EPC, second
sent ence.

Furthernore, claim1l now nmakes it clear that the first
and second substrate regions (source/drain regions) are
formed in alignment with the first and second gate
regions, respectively, so that the role of the first
and second gate regions for defining the extent of the
first and second substrate regions is clear.

In the Board's opinion, therefore, the clains are clear
and contain all essential features, thereby neeting the
requi renments of Article 84 EPC

Novelty - claim1

The application in suit relates to MOSFETs havi ng
doubl e di ffused source and drain regions and a so-
called "lInverse T" gate structure: The |ower portion of
the gate is wider in a first direction and defines the
limts for the highly doped portions of the
source/drai n regi ons, whereas the short upper portion
of the gate defines the distance between the portions
of the source/drain regions having a | ow doping |evel.
In order to realize such a structure, it is necessary
to forman etch stop layer of e.g. a thin oxide |ayer
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between the two portions of the gate electrode. A thin
oxi de | ayer, however, has the di sadvantage of
electrically isolating the upper and | ower gate
portions from each other.

The present invention solves this problem by contacting
the upper and | ower polysilicon layers in a portion
which is extending in a second direction, perpendicul ar
to the first direction, outside the active device

regi on.

Docunent D1 di scl oses a nethod of producing a MOSFET
having an inverse-T gate structure (cf. Figure 1). The
nmet hod i ncludes the steps of formng a first
polysilicon | ayer over a substrate, then an oxide |ayer
on the first polysilicon | ayer and subsequently a
second polysilicon | ayer on the oxide |ayer. After
patterning and etching the second polysilicon |ayer to
formthe first gate region, the exposed oxide |layer is
renoved, and ion-inplantation is carried out to form
lightly doped regions. A polysilicon sidewall |ayer is
deposited on the sidewall of the first gate region and
on the first polysilicon | ayer, whereby the polysilicon
sidewal | | ayer provides electrical connection between
the first and second gate regions. The first
polysilicon layer is then etched to formthe second
gate region having a length greater than the | ength of
the first gate region in a first direction.

A simlar nmethod is disclosed in docunent D2 as wel |,
where a polysilicon sidewall |ayer is used for

provi ding an electrical connection between the first
and second gate regions (cf. Figure 1).

The nmethod of claiml1l differs fromthat of document D1
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(and fromthat of docunent D2) in particular in that
(a) the insulating material on the first

pol ycrystalline silicon |ayer is shaped to have a
predetermned width in a second direction perpendicul ar
to the first direction; and (b) subsequently the second
polysilicon |ayer is deposited on the patterned
insulating material and on the first polysilicon |ayer
so that a portion of the second polysilicon |ayer

ext endi ng beyond the patterned insulating material is
directly in electrical contact with the first

pol ysilicon | ayer.

In the nethod disclosed in docunent D1 (or in docunent
D2), on the other hand, the insulating |ayer is not
patterned prior to the deposition of the second

pol ysilicon layer, so that the latter is not in direct
contact with the first polysilicon layer. A further
polysilicon | ayer on the sidewalls of the first gate
region is required to provide the electrical contact
between the first and second gate regions.

The subject matter of claim1l1l is thus new with respect
to the cited prior art docunents D1 and D2.

4. I nventive step - claiml

4.1 In the decision under appeal, the exam ning division
did not raise any objections against novelty or
i nventive step of the subject nmatter of claim1. The
Board is also of the view that the subject matter of
claim1 is not rendered obvious by the cited prior art
for the foll ow ng reasons:

4.1.1 The clainmed nethod has the advantage over the known
method in that the contact area between the first and

0541.D Y A
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second gate regions can be nmade |arger in the second

di rection, thereby enabling a nore reliable connection
with a | ow contact resistance. Furthernore, the clained
met hod requires one | ess step of depositing polysilicon
on the sidewall than the nethod of either docunent D1
or docunent D2.

In the Board's opinion, a skilled person faced with the
above technical problemof inproving the nethod of
ei t her docunent D1 or docunment D2 would not be able to
arrive at the nethod of claim11 in an obvious matter,
since the available prior art does not contain any
suggestion to nodify the known mnet hod.

Therefore, the subject matter of claim11 involves an
I nventive step as defined in Article 56 EPC

Novelty - claim?7

It follows fromthe discussion of docunent D1 in

points 3.2 and 3.3 above that the nethod of docunent D1
| eads to a device having a gate structure different
fromthe gate structure of the device as set out in
claim7. The device of independent claim?7 specifies
that the upper, second gate region is shorter than the
| ower, first gate region in the first direction
(source-drain direction), and that in the second
direction, a portion of the first gate region extends
beyond the active device region and is in direct
contact with the second gate region. The device of
docunent D1, on the other hand, has a polysilicon
sidewal | | ayer establishing an electric contact between
the upper and | ower polysilicon | ayers.

In the decision under appeal, the exam ning division
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identified the first gate region with the | ower
polysilicon | ayer and the second gate region with the
upper polysilicon |ayer and the polysilicon sidewal

| ayer, and argued that since the first and second gate
regions in the device of docunent Dl nust have end
portions in the second direction which |[ie outside the
active device region, the device of docunent Dl nust

al so have a contact region in the second direction
out si de the active device region.

Al t hough the Board fully agrees with the above
assessnent of the disclosure of docunment Dl by the
exam ning division, claim?7 as anended specifies that
the first and second gate regions have different

l engths in the first direction, in contrast to the
corresponding gate regions in the device of docunent D1
whi ch have the sane length in the first direction.

The sane argunent applies nutatis nutandi s when
conparing the device of claim7 with that of docunent
D2.

Thus, the subject matter of claim7 is new with respect
to docunent D1 or D2.

I nventive step - claim?7

As di scussed under point 4 above for claim1, the Board
does not see any hint in the prior art which would | ead
the skilled person to nodify the device of docunment D1,
or that of docunment D2, in such a manner to arrive at
the device of claim7. Therefore, the subject matter of
claim?7 involve an inventive step (Article 56 EPC).

For the reasons above, clains 1 and 7 neet the
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requi renents of Article 52(1) EPC.

Dependent clainms 2 to 6, 8 and 9 also therefore conply
with the requirenments of Article 52(1) EPC

Rei mbur senent of the appeal fee

The appel |l ant has requested a refund of the appeal fee
for the reasons stated under points V(b)(i) to (iii)
above. Under Rule 67 EPC, the appeal fee can only be
rei mbursed when the appeal is allowable, and a

rei mbursenent is equitable by reason of a substantia
procedural violation. It is therefore necessary to

I nvesti gate whether the exam ning division conmtted a
substanti al procedural violation or not.

Regardi ng the appellant's subm ssion that he did not
under stand the objection raised by the exam ning
division (cf. itemV(b)(i) above), the Board has
conpared the content of the official comrunication
dated 22 Novenber 1995 with that of the decision under
appeal, and finds that the reasons for the finding of

| ack of novelty leading to the refusal of the
application in item2 of the decision under appeal are
exactly the sane as those communicated to the applicant
i n the above-nenti oned communi cation (cf. point 3.1).
Moreover, in the Board's view, for a person skilled in
the integrated circuit device technol ogy, the

di scussion of the prior art docunent in point 3.1 of
the communi cati on was cl ear and conprehensi ble, so that
the applicant was given the opportunity to present his
comments on the finding of |ack of novelty.

It is also noted that the appellant did not avai
hi nsel f of the opportunity to request oral proceedings



8.1.2

8.1.3

8.2

0541.D

- 14 - T 0859/ 97

in his response of 28 March 1996. Such a precautionary
request for oral proceedi ngs provides an opportunity to
clarify any outstanding i ssue and saf eguards agai nst
any adverse decision by the exam ning division which
shoul d be considered a |ikely outcone when, as in the
present case, the applicant's response did not contain
any anmendnents to the clains to neet the objection

rai sed by the exam ning division.

As to the subm ssion of the appellant that point 3 of
t he deci si on under appeal contains argunents put
forward for the first tinme (cf. point V(b)(ii) above),
the Board notes that although these argunents are
presented for the first tinme in the decision under
appeal, they do not formthe basis for the finding of
| ack of novelty: Moreover, they do not introduce any
new fact or evidence, but nerely explain the already
ci ted passages of docunent D1 in nore detail.

Regardi ng the argunent that the decision under appea
only concerned a part of the clains

(cf. point V(b)(iii) above), it is sufficient for the
exam ni ng divi sion, when deciding to refuse a European
pat ent application under Article 97(1) EPC, to state
one ground only which in their opinion would prejudice
the grant of a European patent, since the EPC does not
contain any provision which would all ow a European
patent to be partially granted. In the present case,

t he exam ning division was unable to grant a patent
because it was of the opinion that the subject matter
of claim7 was not new. Consequently, the exam ning

di vi sion was under no obligation to conent on the
patentability of clains 1 to 6.

Thus, for the foregoing reasons, in the Board's
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j udgenent, the exam ning division did not conmit a
procedural violation in issuing the decision to refuse
the application. Therefore, the requirenents of Rule 67
EPC for allow ng a reinbursenent of the appeal fee are
not nmet. The appellant's request for the refund of the
appeal fee is therefore not well-founded and is
accordingly rejected.

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 on the basis
of the docunents as specified under itemlll above.

3. The request for refund of the appeals fee is rejected.

The Regi strar: The Chai r man:

L. Martinuzzi R K. Shukl a
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