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Summary of Facts and Subm ssi ons
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Eur opean patent application No. 92 304 719.5 was
refused by the decision of the Exam ning Division of

17 Decenber 1998. The grounds for refusal were that the
subject-matter of claim1 was not inventive and that

t he subject-matter of claim 12 was not new having
regard to the prior art docunent:

D3: EP-A-0 297 350.

The appel | ant (applicant) | odged an appeal on

17 February 1999, paying the appeal fee the sane day.
The statenent setting out the grounds of appeal was
filed on 27 April 1999.

Wth the Board' s conmuni cati on dated 25 Cctober 2002

t he appellant was infornmed that the request for refund
of the appeal fee submitted with the statenent of
grounds of appeal had not been substantiated by the
appel l ant. The Board, noreover, could not recogni ze any
substantial procedural violation in the proceedi ngs
before the Exam ning Division.

Amendnents to the clains and the description were
subsequently filed by the appellant with the letters
dat ed 24 Decenber 2002 and 19 March 2003 in response to
conmuni cations fromthe Board.

The appel | ant requests that the decision under appeal
be set aside, that the appeal fee be refunded in
accordance wwth Rule 67 EPC and that a patent be
granted on the basis of the foll ow ng patent
appl i cation docunents:
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d ai nms: 1to 17, filed with the letter of

19 March 2003

Descri ption: pages 1, 2 and 4 to 10, as originally
filed
page 3, filed with the letter of 7 June
1995

page 3a and 3c, filed with the letter of
24 Decenber 2002

pages 3b and 11, filed with the letter
of 19 March 2003

Dr awi ngs: Sheets 1/4 to 4/4, filed with the letter

of 20 July 1992

The wordi ng of independent clains 1 and 11 is as

foll ows:

"1.

A net hod of producing a sem conductor device
structure with polycrystalline p-channel | oad
devices of an integrated circuit conprising the

steps of:
providing a first n-channel field effect device
(14);

providing a first insulating |ayer (34) disposed
over the n-channel field effect device with an
openi ng to expose an underlying conductive
structure conprising at |least a portion of a
n-type source/drain region of said n-channel field
ef fect device;

provi ding a contact |ayer (35;36) over the exposed
under|yi ng conductive structure defining a portion
of a shared contact region, said contact |ayer
maki ng el ectrical contact with said source/drain
region (22) of said n-channel field effect device;
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providing a first p-type polysilicon |ayer (40,42)
conprising a first gate electrode (42) of a first
p-channel field effect device di sposed over a
portion of the first insulating |ayer (34);
providing a first gate oxide |ayer (44); and

provi ding a second polysilicon |ayer (46),
conprising the source/drain region and channel
region of the first p-channel field effect device,
di sposed over the first gate el ectrode (42) of the
first p-channel field effect device and the
contact |ayer (35;36), said source/drain region of
sai d p-channel device having p-type conductivity,
characterised in that:

said first p-type polysilicon |ayer (40,42) also
conprises a region (40) in contact with said
contact l|ayer (35;36), said gate oxide |ayer (44)
bei ng di sposed over the first gate el ectrode (42)
of the first p-channel field effect device and
said region (40) of said first p-type polysilicon
| ayer in contact with said contact |ayer (35;36);
and in that

t he source/drain region of the p-channel device
makes el ectrical contact with the underlying
conductive structure through said region (40) of
said first p-type polysilicon |ayer and said
contact |ayer (35;36) and

wherein said contact layer is fornmed from
materials selected fromthe group conprising
nmetal ; netal silicide; n-type polysilicon overlaid
with a netal silicide; and silicide overlaid with
p-type polysilicon."

"11. A structure consisting of a portion of a
sem conductor integrated circuit conprising:
a first n-channel field effect device (14);
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a first insulating layer (34) disposed over the
n-channel field effect device with an opening to
expose an underlying conductive structure
conprising at |east a portion of the n-type
source/drain region of said n-channel field effect
devi ce;

a contact |ayer (35;36) over the exposed
under|yi ng conductive structure defining a portion
of a shared contact region, said contact |ayer
maki ng el ectrical contact with said source/drain
region (22) of said n-channel field effect device;
a first p-type polysilicon layer (40;42)
conprising a first gate electrode (42) of a first
p- channel field effect device di sposed over a
portion of the first insulating |ayer (34);

a first gate oxide layer (44); and

a second polysilicon |layer (46), conprising the
source/drain region and channel region of the
first p-channel field effect device, disposed over
the first gate electrode (42) of the first
p-channel field effect device and the contact

| ayer (35; 36), said source/drain region of said
p- channel devi ce having p-type conductivity,
characterised in that:

said first p-type polysilicon |ayer (40,42) also
conprises a region (40) in contact with said
contact l|ayer (35;36), said gate oxide |ayer (44)
bei ng di sposed over the first gate el ectrode (42)
of the first p-channel field effect device and
said region (40) of said first p-type polysilicon
| ayer in contact with said contact |ayer (35;36);
and in that

t he source/drain region of the p-channel device
makes el ectrical contact with the underlying
conductive structure through said region (40) of
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said first p-type polysilicon |ayer and said
contact |ayer (35;36), and

wherein said contact layer is forned frommateria
selected fromthe group conprising: netal; neta
silicide; n-type polysilicon overlaid with a netal
silicide; and silicide overlaid with p-type

pol ysilicon."

In the decision under appeal the Exam ning D vision
argued that the nethod of producing a sem conductor
device structure according to claim1l differed fromthe
met hod di scl osed in docunment D3 only in that the
contact region was fornmed by patterning and etching. No
i nventive step could, however, be recognized in these
steps, since they would readily occur to the skilled
person for formng this region.

Moreover, all the features of the sem conductor
integrated circuit according to i ndependent claim 12
were anticipated by the structure disclosed in docunent
D3 (cf. Fig. 4).

The appel l ant argued as follows in support of his
request:

- The new i ndependent net hod and device clains are
based on former claim 12 but have been clarified
and each one recast in the two-part formw th the
preanbl e based on docunment D3.

- The net hod according to claim1l and the
sem conductor structure according to claim1l are
new over the disclosure of docunent D3 (Fig. 3),
since this docunent does not disclose that the n+
polysilicon layer 412 is in contact wth the
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silicide |ayer.

- Mor eover, docunent D3 addresses a different
problemfromthe one of the application, nanely to
mnimze the space required for a static, random
access menory (SRAM cell by using "pull-down"

n- channel trench transistors and a buried | ayer
ground plate. It does not deal, however, with the
probl em of parasitic diode formation between the
gates of the p-channel transistors and the
source/drain regions of the n-channel transistors,
since this problemis nore acute in stacked
devices if the option of independent optim zation
of the resistors is retained. To nodify the

sem conduct or device disclosed in docunent D3 in
order to use a p-doped polysilicon |ayer as the
gate of the p-channel transistor, the upper part
of the n+ polysilicon |ayer 412 would have to be
doped with p-type inpurities. This would, however,
create a pn junction within this layer (cf. Fig. c
attached to the statenent of grounds). For these
reasons, the required nodifications to the prior
art would have a detrinmental effect on the
operation of the devi ce.

Reasons for the Decision

1319.D

The appeal is adm ssible.
Amendnent s
In the decision under appeal, there were no objections

rai sed agai nst the clains under Article 123(2) EPC, and
the Board is also satisfied that the clains as anended
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during the exam nation proceedings conplied with
Article 123(2) EPC

In the course of the appeal proceedings the independent
device claim 11 has been anended to specify that the
first polysilicon |ayer conprises a region 40 which is
in contact wwth the contact |ayer 36, and that the gate
oxi de layer 44 is disposed over the gate el ectrode 42
of the first p-channel field effect device and over the
region 40 of the first polysilicon layer in contact
with the contact |ayer. These features are derived from
t he sem conductor device structure shown in the
application (cf. Fig. 6 and colum 5, lines 21 to 39 of
t he published application). Independent nethod claim1
has been amended to follow the wording of independent
device claim 11.

Moreover, to inprove the clarity of the clains,
| ayer 40, 42 has been identified as the first
polysilicon | ayer and | ayer 46 as the second
pol ysilicon | ayer.

Furthernore, the relevant parts of the description have
been adapted to the clains.

The Board is, for these reasons, satisfied that the
amendnents made fulfill the requirenment of
Article 123(2) EPC

Novel ty

Docunent D3 discloses (cf. Figs. 2, 4 and 6) a
sem conductor integrated device conprising in the
wording of claim 1l the followi ng features (the
features of document D3 which correspond to the
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el ements of the claimhave been added in parentheses):

a first n-channel field effect device (Fig. 4, the
"n+S/ D' region of transistors 210", 216" shown in

Fig. 6);

a first insulating region disposed over the n-channel
field effect device with an opening (Fig. 4, via 4/4)
to expose an underlying conductive structure conprising
at least a portion of the n-type source/drain region of
said n-channel field effect device;

a contact layer (Fig. 4, "silicide") over the exposed
under | yi ng conductive structure defining a portion of a
shared contact region, said contact |ayer making
electrical contact with said source/drain region of
said n-channel field effect device;

a first polysilicon layer (Fig. 4, n+ poly 2, indicated
by numeral 412) conprising a first gate el ectrode of a
first p-channel field effect device (Fig. 4, poly 3

i ndi cated by nunmeral 410 and "p+ S/D') di sposed over a
portion of the first insulating |ayer;

a first gate oxide layer; and a second polysilicon

| ayer (Fig. 4, poly 3 indicated by nuneral 410),
conprising the source/drain region and channel region
of the first p-channel field effect device, disposed
over the first gate el ectrode of the first p-channel
field effect device and the contact |ayer, said
source/drain region of said p-channel device having
p-type conductivity.

Docunent D3 di scl oses, therefore, that the polysilicon
| ayer 412 which corresponds to the first polysilicon

| ayer 40, 42 is doped n*-type while according to
claiml1l it is doped p-type.

Furthernore, in the integrated circuit disclosed in
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docunent D3 the polysilicon |ayer 412 and the silicide
| ayer do not share a comon contact region contrary to
what is specified in the characterizing portion of
claim1l (the first p-type polysilicon |ayer 40, 42
conprises a region 40 in contact with the contact

| ayer 35, 36).

For these reasons, the sem conductor structure
according to claim1l is new over the disclosure of
docunent D3 in the sense of Article 54 EPC. As claim1
is directed to a nmethod of producing a sem conductor
structure having all the features of claim1l, its
subject-matter is new for the sane reasons.

| nventive step

The probl em addressed by the application in suit is to
avoid the formation of parasitic pn-junctions in SRAM
cells at the |ocations where the gate of a p-channel
transi stor contacts a source/drain region of a
n-channel transistor (cf. colum 1, line 50 to

colum 2, line 8 and Figs. 1 and 2).

The sem conductor device structure according to
claim 1l conprises a first n-channel field effect
device (FET) 14 having a gate oxide |ayer 16, a gate
el ectrode 18 and source/drain regions 22 (cf. Fig. 6).
A portion of the source/drain region 22 of this FET is
in electrical contact with the netal containing contact
| ayer 36. In order to save space, a p-channel FET is
stacked above the n-channel FET and is separated from
it by the insulating layer 34 (cf. colum 4, lines 42
to 47). The gate electrode 40 as well as the
source/drain and channel regions 46 of this p-channel
FET are made of p-type polysilicon. The el ectrical
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contact between the gate of the p-channel FET and the
source/drain region 22 of the n-channel FET is nade

t hrough the netal containing contact |ayer 36. The
contact layer 40 is thus a shared contact between a

n- channel and a p-channel FET used in a SRAM cell. The
shared contact connects materials having different
conductivity types and the use of a netal or a netal
silicide interconnect |ayer prevents the formation of a
pn-junction (cf. colum 5, lines 35 to 46).

The primary object of docunment D3 is the provision of a
SRAM cel | of m nimum size by making use of trench pull-
down transistors and a buried-layer ground plate (cf.
colum 4, lines 1 to 4). The sem conductor structure

di scl osed in docunent D3 uses separate polysilicon
regions as the gate and source/drain/channel regions of
t he p-channel |oad transistor (cf. Fig. 4, layer 410
poly 3 and | ayer 412 poly 2). A silicide layer is

enpl oyed at the via opening to short out the pn
junction formed between the p-type source/drain of the
p- channel |oad transistor and the n-type source/drain
of the n-channel transfer transistor (cf. colum 6,
lines 7 to 9).

The overall structure of the SRAM cell disclosed in
this docunment is, however, conpletely different from
the one clained in claim1ll and is, therefore, not a
state of the art fromwhich the skilled person would
start.

The Board concurs with the appellant in that it is not
feasible to nodify the sem conductor structure

di scl osed in docunment D3 in order to obtain a SRAM cel

i ncl udi ng p-channel FETs having p-type gates. To create
a p-type gate the upper part of the n+ polysilicon
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| ayer 412 would have to be doped with p-type inpurities
to change its conductivity type. This nodification
woul d, however, form parasitic diodes at the interfaces
where the p-type and the n-type polysilicon neet and
woul d have a detrinmental effect on the operation of the
devi ce.

Thi s reasoning applies not only to the sem conduct or
structure according to claim 1l but also to the nethod
of claiml1, since the latter produces the sem conductor
structure as defined in claim1l.

In the Board's judgenent, therefore, the subject-
matters of clains 1 and 11 involve an inventive step in
the sense of Article 56 EPC and accordingly neet the
requirenments of Article 52(1) EPC.

Rei mbur senent of the appeal fee

The appell ant requested with the statenent of grounds
of appeal that the appeal fee be refunded in accordance
with Rule 67 EPC

Rul e 67 EPC, however, foresees the reinbursenent of the
appeal fee if the appeal is allowable and if such

rei nbursenent is equitable by reason of a substanti al
procedural violation.

The appel |l ant has not pointed out in his subm ssions
any procedural violation that m ght have occurred
during the proceedi ngs before the Exam ning D vision,
and the Board al so cannot recogni ze any procedur al
violation so that it would not be equitable to refund
t he appeal fee.
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For these reasons, the request for reinbursenent of the

appeal fee is refused.

Or der

For these reasons

it 1s decided that:

1. The deci sion under appeal is set aside.

2. The request for reinbursement of the appeal fee is
ref used.

3. The case is remtted to the first instance with the

order to grant a patent in the follow ng version:

d ai ns:

Descri pti on:

Dr awi ngs:

The Regi strar:

1319.D

1to 17, filed with the letter of
19 March 2003

pages 1, 2 and 4 to 10, as originally
filed

page 3, filed with the letter of 7 June
1995

page 3a and 3c, filed with the letter of
24 Decenber 2002

pages 3b and 11, filed with the letter
of 19 March 2003

Sheets 1/4 to 4/4, filed with the letter
of 20 July 1992

The Chai r man
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P. Muartorana R K. Shukl a
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