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Summary of Facts and Subm ssi ons

0443.D

Eur opean patent application No. 91 201 066.7
(publication No. 0 456 318) was refused in a decision
of the exam ning division, dated 16 August 1995, on the
ground that the subject-matter of clains 1 and 2 | acked
an inventive step having regard to the prior art

docunent D1 = EP-A-0 356 202.

Clainms 1 and 2 formng the basis of the decision read
as follows:

"1l. A nmethod of fabricating a CMOS device of the LDD
type in a sem conductor wafer conprising the steps of

(a) form ng polysilicon gates (26; 28) overlying first
(10) and second (12) conductivity type sem conductor
regions in said wafer (14),

(b) form ng spacers (34, 38; 35, 39; 36, 40; 37, 41)

al ong the sides of the gates by growing a |ayer of
silicon oxide (30) on the gates and sem conduct or

regi ons, depositing a further layer of silicon nitride
(32) on the silicon oxide |ayer and perform ng an

ani sotropi c etching step

(c) formng a mask (52, 50) conprising a first
protective |ayer (52) and a second overlying resi st

| ayer (50) to cover the gate-spacer structures (28; 36,
40; 37, 41) overlying the regions (12) of one
conductivity type (n) and portions of the regions (12)
of said one conductivity type (n) in which source/drain
regions are to be forned and to | eave uncovered the
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gat e-spacer structures (26; 34, 38; 35, 39) overlying
the regions (10) of the other conductivity type (p) and
portions of the regions (10) of said other conductivity
type (p) in which source/drain regions are to be

f or ned,

(d) inplanting exposed surface portions of the regions
(10) of the other conductivity type (p) wth dopant of
sai d one conductivity type (n),

(f) renmoving the second overlying resist |ayer (50)
fromthe mask (52, 50),

(g) renoving, with the first protective |ayer (52) of
the mask (52, 50) still in place, the further |ayer
(34; 35) fromthe spacers (26) and

(h) performng a bl anket inplant of dopant of said one
conductivity type (n)."

"2. Method as clained in claim1, characterized in that
in step (c) the mask (52, 50) is fornmed having a first
protective |ayer (52) of silicon dioxide or silicon
oxynitride."

I n the decision under appeal, the exam ning division
took the follow ng view

The nethod of claim1 differs fromthe nethod known
fromdocunent D1 in that different materials for the

| ayers form ng the spacers are used. Furthernore, the
mask conprises a first protective |layer and a second
overlying resist layer and the second overlying resist
| ayer is renoved prior to renoving the further |ayer
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fromthe spacers.

The first difference nerely constitutes an alternative.
For sel ective etching of the spacer, it is essentia
that the two |ayers formng the spacer are of different
materials. This is the case in both the nethod as

clai med and in docunent Dl1. Accordingly, the objective
probl em addressed by this feature nay be seen as
providing alternative spacer materi al s.

The effect of the second difference is that in
subsequent processing, after renoval of the second
overlying resist layer of the mask, a nmask formed by
the first protective |layer may be used. Accordingly,
the objective problemto be solved by this feature may
be seen as providing a mask structure conpatible with
| at er processing steps.

Since the effects of the above differences are fully
I ndependent from each other, in the consideration of
i nventive step, the two objective problens defined
above can be treated i ndependently of each other.

The formul ation of the problens to be solved as such
does not have an inventive nerit. It would be readily
apparent to the skilled person in the field of

sem conductor technol ogy that the use of alternatives
for the spacers as well as for the nasks nay be
desirabl e.

The sol uti on proposed by the present application would
be an obvious alternative to the skilled person in view
of the fact that both materials are well known and

al ready used in docunent D1 for form ng spacers, and
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that they are well adapted for this purpose.

The sol ution proposed to the second of the above

probl ens consists in formng a mask conprising a first
protective |ayer and a second overlying resist |ayer,
wher eby the second overlying resist |layer is renpved
prior to renoving the further |ayer fromthe spacers.

The use of a two-layered nmask is well-known in the art,
for instance in conventional "hard" masks, whereby the
resist layer is used for transferring the pattern by
conventi onal photolithography into the underlying |ayer
of a different material which is selected to be of, for
exanple, a heat- or etch-resistant material in
accordance with the specific needs.

Accordingly, the skilled person would use such a two-

| ayered mask conprising a protective |layer with an
overlying resist layer, in accordance with
circunstances, as a matter of routine practice, wthout
exercising inventive skills.

Furthernore, it would be obvious to himto renove the
overlying resist |layer of the mask prior to any further
processi ng steps where the presence of the resist is no
| onger want ed.

Therefore, the subject-matter of claim1 | acks an
i nventive step

The additional feature of claim2 relates to the

sel ection of particular materials for the protective

| ayer, which materials are well known and commonly used
inthis technical field and clearly suitable as
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protective nmasking layers in view of their known
properties. This selection is thus a matter of routine
practice and does not involve an inventive step.

The applicant | odged an appeal against this decision on
18 Septenber 1995. On the sane day, the appeal fee was
paid and the statenent of the grounds of appeal was
filed.

Wth his letter dated 20 Decenber 1999, the appell ant
(applicant) filed a single new claimto neet objections
of lack of clarity expressed by the Board of appeal.
This claimreads as foll ows:

"1. A nethod of fabricating a CMOS device of the LDD
type in a sem conductor wafer conprising the steps of

(a) formng polysilicon gates (26; 28) overlying first
(10) and second (12) conductivity type sem conduct or
regions in said wafer (14),

(b) formng spacers (34, 38; 35, 39; 36, 40; 37, 41)

al ong the sides of the gates by grow ng a | ayer of
silicon oxide (30) on the gates and sem conduct or
regions, depositing a further layer of silicon nitride
(32) on the silicon oxide |ayer and perform ng an

ani sotropic etching step

(c) formng a mask (52, 50) conprising a first
protective |layer (52), which conprises silicon oxide or
silicon oxynitride, and a second overlying resist |ayer
(50) to cover the gate-spacer structures (28; 36, 40;
37, 41) overlying the regions (12) of one conductivity
type (n) and portions of the regions (12) of said one
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conductivity type (n) in which source/drain regions are
to be fornmed and to | eave uncovered the gate-spacer
structures (26; 34, 38; 35, 39) overlying the regions
(10) of the other conductivity type (p) and portions of
the regions (10) of said other conductivity type (p) in
whi ch source/drain regions are to be forned,

(d) inplanting exposed surface portions of the regions
(10) of the other conductivity type (p) with dopant of
sai d one conductivity type (n),

(e) renoving the second overlying resist |ayer (50)
fromthe mask (52, 50),

(f) renmoving, with the first protective |ayer (52) of
the mask (52, 50) still in place, the further |ayer

(34; 35) fromthe spacers (26) and

(g) perform ng a bl anket inplant of dopant of said one
conductivity type (n)."

The appel | ant requests that the decision under appea
be set aside and that a European patent be granted on
the basis of the follow ng application docunents:

Descri ption: Pages 1 to 13 as filed;

The single claimfiled with the appellant's letter of
20 Decenber 1999;

Dr awi ngs: Sheets 1/4 to 4/4 as filed.

The appel l ant has submtted the foll ow ng argunents in
support of his request:
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In step (b) of the nethod of the present claim spacers
are fornmed al ong the sides of the gates by performng
an ani sotropic etch after growing a | ayer of silicon
oxi de on the gates and sem conductor regions and
depositing a layer of silicon nitride on the silicon
oxi de | ayer.

In step (c¢), a mask (50, 52) is fornmed conprising a
first protective |ayer (52) conprising silicon oxide or
silicon oxynitride and a resist |layer (50) is then
deposi ted on the nask.

As a result of the choice of materials of the |ayers of
the spacers and of the |ayers of the mask (50, 52), the
cl ai med nethod can be carried out easily and in a self-
al i gned manner; in particular:

1. the mask (50, 52) can be nade easily;

2. the mask (50, 52) can be used during n* -
i npl ant ati on;

3. the protective mask (52) can be forned easily;

4. the protective mask (52) can be used during
renmoval of spacers;

5. the protective mask (52) can be used during n -
i npl ant ati on;

6. the protective mask (52) can be inproved with an
anneal i ng step;

7. due to the protective mask (52), annealing steps
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of n* and n inplants can be decoupl ed.

The clainmed nmethod in particular uses selective etching
and masking properties of a plurality of materials of
the spacers and of the mask (50, 52) which, in

conbi nation, results in a snooth process. The
argunentation in the decision under appeal whereby each
of the features distinguishing the present nethod from
t he nethod known from docunent Dl is treated separately
cannot be correct. These distinguishing features are
interrel ated and, together, achieve the above nenti oned
advant ageous results.

Therefore, the subject-matter of the sole claim
i nvol ves an inventive step.

Reasons for the Deci sion

0443.D

The appeal is adm ssible.

Al lowability of the anendnents

The claimas anmended is a conbination of clains 1 to 6
as originally filed. In particular, the anendnent of
step (c) that the mask conprises a first protective

| ayer conprising silicon dioxide or silicon oxynitride
Is derivable fromoriginal claimS3.

Mor eover, according to the description in the
application as filed:

- the first protective layer (52) is the remaining
portion of the layer (44) (see page 7, lines 7 to
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8) underlying the resist layer (50) and, for this
underlying layer (44), a bilayer of oxide and
anor phous | ayer can be used as an alternative to
silicon oxide (see page 6, lines 16 to 24);

- and, a layer of oxide and polysilicon can be used
for the sane first protective |ayer (52) (see
page 7, lines 23 to 26).

Thus, the anendnent in step (c) of the claimis

consi stent with the above cited text according to which
silicon oxide may be enployed with another nmateri al
such as an anor phous | ayer or polysilicon.

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

The subject-matter of the present sole clai mdoes not
formpart of the state of the art and is thus newin
the sense of Article 54 EPC

The only issue in the present appeal is that of
i nventive step

A nethod of fabricating a CMOS device of the LDD type
in a sem conductor wafer (2) is known from docunent D1
(see Figures 1 to 9 and the correspondi ng text)
conprising the steps of

(a) formng polysilicon gates (12) overlying first (n)
and second (p) conductivity type sem conduct or
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regions (4; 6) in said wafer (2) (cf. Figure 1);

form ng spacers (18) along the sides of the gates
(12) by formng a layer of silicon nitride (14) on
the gates (12) and sem conductor regions (4; 6),
depositing a further layer of silicon oxide (16)
on the silicon nitride [ayer (14) and perform ng
an ani sotropic etching step (Figures 2 and 3);

formng a mask of a resist layer (20) to cover the
gat e-spacer structures (18) overlying the regions
(4) of one conductivity type (n) and portions of

t he regions of said one conductivity type (n) in
whi ch source/drain regions are to be fornmed and to
| eave uncovered the gate-spacer structures (18)
overlying the regions (6) of the other
conductivity type (p) and portions of the regions
of said other conductivity type (p) in which
source/drain regions are to be forned (cf.

Figure 4);

i npl anti ng exposed surface portions of the regions
of the other conductivity type (p) wth dopant of
said one conductivity type (n) (cf. Figure 4),

renmoving, with the resist |layer (20) of the mask
(20) still in place, the further layer (16) from
the spacers (18) (cf. Figure 5); and

perform ng a bl anket inplant of dopant of said one
conductivity type (n).

The nethod of the present claimdiffers fromthe nethod

of docunent D1 in that
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(1) t he arrangenment of the layers form ng the spacers
is reversed in conparison to that in docunent D1,
i.e. according to the invention the spacers are
formed of a silicon oxide |ayer on the sides of
the gates and a further |layer of silicon nitride
on the silicon oxide |ayer;

(ii) the mask according to the invention conprises a
first protective |layer conprising silicon oxide
or silicon oxynitride, and

(iti1) the first protective |ayer, as against a
photoresist as in docunent D1, is used as a nmask
during the renoval of the further |ayer of
silicon nitride fromthe exposed spacer and
during the blanket inplant of the dopant of one
conductivity type.

In the decision under appeal, the distinguishing
process features (i) and (iii) were considered as
addressing different unrel ated aspects of the

i nvention, and as a result were exam ned i ndependently
of each other in the consideration of inventive step.
In this connection, however, the Board agrees with the
appel | ant that the specific arrangenent of the |ayers
formng the spacers as set out in feature (i) above,
and the use of the protective |layer as a mask (cf.
features (ii) and (iii) above) conprising silicon oxide
or silicon oxynitride results in the selective renoval
of the further layer of silicon nitride fromthe
spacer. Thus, the process features (i), (ii) and (iii)
are interrelated and cooperate with each other, and
have to be considered in conbination in the exam nation
of inventive step. This conbi nation of the process



- 12 - T 0897/ 95

features is clearly not derivable fromthe prior art
docunent D1, and al so cannot be regarded as a commonly
known neasure in the production of CMOS devi ces.

The further prior art docunents cited in the European
search report are |less relevant.

3.4 Therefore, in the Board's judgenent, the subject-matter
of the only claimwas not obvious to the skilled person

in view of the state of the art and thus i nvol ves an
inventive step in the sense of Article 56 EPC

O 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 first instance with the
order to grant a patent on the basis of the follow ng
appl i cati on docunents:

Descri ption: Pages 1 to 13 as filed;

Cam filed with appellant's letter of
20 Decenber 1999;

Dr awi ngs: Sheets 1/4 to 4/4 as filed.

The Regi strar: The Chai r man:

0443.D
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