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Summary of Facts and Submn ssions

1306.D

Eur opean patent application No. 90 106 205.9
(Publication No. 0 390 219) was refused by a deci sion
of the exam ning division dated 1 August 1996 on the
ground that its subject-matter |acked an inventive step
having regard to the prior art docunents

D1: GB-A-2 080 024 and

D2: US-A-4 637 128.

| ndependent clains 1 and 2 of the set of clains formng
the basis for the decision read as foll ows:

"1. A sem conductor device including a plurality of

| ogic elenents and nenory el enments fornmed on the sane
sem conduct or substrate (600) having a first
conductivity type (p), conprising:

(a) a region where said logic elenents are forned
including a first field inversion preventive | ayer
(605a) having a first inpurity concentration (3 X
10*%) and said first conductivity type (p) below a
first field oxide film (606) for isolating said
| ogi c el enents; and

(b) a region where said nenory el enents are forned,
i ncluding a second field inversion preventive
| ayer (605b) of said first conductivity type (p)
and having a second inpurity concentration (1.5 X
10*%) lower than said first inpurity concentration
(3 x 10%®) below a second field oxide film (606)
having a wwdth for isolating active regions (607)
of said nenory el enents;
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wher ei n

(c) said second field inversion preventive |ayer
(605b) conpri ses:

(cl) a first inpurity part (605c) having a third
i mpurity concentration (5 x 10*) higher than said
first inpurity concentration (3 x 10%¥) at a
substantially central portion of the bottom
surface of said second field oxide film (606);

(c2) said first inpurity part (605c) having a first
wi dth sufficient for preventing current from
flowi ng due to inversion under the second field
oxide film (606); and

(c3) a second inpurity part (605b) having said second
impurity concentration (1.5 x 10%®) |ower than said
first inmpurity concentration (3 x 10%®) at a
majority portion of the bottom surface of said
second field oxide film (606),

(c4) said second inpurity part (605b) having sufficient
width froman active region (607) of the nenory
region to the second inpurity part (605c) for
preventing punch-through current; and

(c5) wherein said first inpurity part (605c) does not
adjoin active regions (607) of said nenory

el enents; and

(c6) wherein said second inpurity part (605b) adjoins
active regions (607) of said nenory elenents.”

1306.D Y A



1306.D

"2.

- 3 - T 1056/ 96

A net hod of manufacturing a sem conductor device

including a | ogic elenent region and a nenory el enent

region forned on the sanme sem conduct or substrate (600)

having a first conductivity type (p), conprising the

foll ow ng steps:

(a)

(b)

(c)

(d)

formng (Figure 6A) an oxide film (602) and an
oxi dation resistive film(603) on a surface of
sai d sem conductor substrate (600);

patterning and renoving (Figure 6B) parts of said
oxi dation resistive film(603)

- to expose a first portion of said oxide film
(602) to be used for formng a first field oxide
film(606) isolating logic elenents in said
| ogi c el enent region; and

- to expose a second portion of said oxide film
(602) to be used for formng a second field
oxide film (606) for isolating nenory el enents
in said nenory el enent region; and

coating (Figure 6B) a first resist film(604) on
sai d exposed second portion of said oxide film
(602) and said remaining parts of said oxidation
resistive film(603a) on the nenory el enent region
only;

inplanting (Figure 6B) inpurity ions (B+) of said
first conductivity type (p), by using said first
resist film(604) in said nenory el ement region
and said remai ning parts of said oxidation
resistive filmin said |logic elenent region as
masks, through said first portion of said oxide
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film(602) into said sem conductor substrate (600,
601) for formng a first field inversion
preventive | ayer (605a) having said first
conductivity type (p) and a first inpurity
concentration (3 x 10*®) close to the surface of
sai d sem conductor substrate (600, 601) at said
first portion;

renmoving (Figure 6C) said first resist film(604)
fromsaid nenory el enent region and formng a
second resist film(604a) on said exposed first
portion of said oxide film (602) and said

remai ning parts of said oxidation resistive film
(603a) on the logic elenent side only;

i mplanting (Figure 6C) inpurity ions (B+) of said
first conductivity type (p), by using said second
resist film(604a) in said | ogic elenent region
and said remai ning parts of said oxidation
resistive film(603a) in said nenory el enent
region as masks, through said second portions of
said oxide film (602) into said sem conductor
substrate (600) for formng a second field

i nversion preventing |layer (605b) having said
first conductivity type (p) and a second inpurity
concentration (1.5 x 10%®) lower than said first

i mpurity concentration close to the surface of
sai d sem conductor substrate (600) at said second
portions;

renmovi ng (Figure 6D) said second resist film
(604a) fromsaid | ogic elenent side and thereafter
coating a third resist film (604b) on said field
oxide film (602) at said first and second portions
and said remai ning parts of said oxidation
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resistive film (603a) on said | ogic elenment and
said nenory el enent side and patterning said third
resist film(604b) at said nenory el enent side and
renmoving said third resist film(604a) at a third
portion positioned at a central portion of said
second field inversion preventive |ayers (605b);
and

(h) inplanting (Figure 6D) inpurity ions (B+) of said
first conductivity type (p), by using said third
resist film(604a) in said | ogic elenent region
and in said nenory el enment side as masks, through
said third portion into said sem conduct or
substrate (600, 602; 605b) for formng at said
central portion a third region (605c) close to the
surface of said sem conductor substrate (600, 602)
having a third inpurity concentration (5 x 10%)
hi gher than said first inpurity concentration
(3 x 10%);

wher eby

(i1) said third region (605c) is nade to have a first
wi dth sufficient for preventing current from
flowi ng due to inversion under said second field
oxide film (606); and

(i12) said second region (605b) is nmade to have
sufficient wwdth froman active region (607) of
the nmenory region to said third region (605c) for
preventing punch-though current.”

The exam ni ng di vi sion reasoned essentially as foll ows:

I nventive step - claim1l
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The sem conduct or device known from docunent D1 (see
Figure 4 and the correspondi ng text) includes a
plurality of logic elenents and nenory el enents forned
on the sanme sem conductor substrate having a first
conductivity type (p), and conpri ses:

(a) aregion (Il) where said |ogic elenents are
formed, including a first field inversion
preventive layer (20) having a first inpurity
concentration (p) and said first conductivity type
(p) below a first field oxide film (14b) for
Isolating said |logic elenments; and

(bl) a region (1) where said nenory elenents are
formed, including a second field inversion
preventive |ayer (18) of said first conductivity
type (p) and having a second inpurity
concentration (pt+) higher than said first inpurity
concentration below a second field oxide film
(14a) having a wdth for isolating active regions
of said nenory el enents.

The subject-matter of claim1l1l differs fromthe above
known device in that

(1) the second field inversion preventive |ayer (18)
(for the nmenory elenents) has a second inpurity
part (605b) having a second inpurity
concentration |ower than said first inpurity
concentration (feature "b") at the bottom
surface of said second field oxide film (feature
"c3") and adjoining the active region of the
menory elenments (feature "c6"), said second
inpurity part (605b) having sufficient width
froman active region of the nenory region to
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t he second inmpurity part for preventing punch-
t hrough current (feature "c4"); that

(i) the first inpurity part (605c) does not adjoin
active regions of said nenory elenments (feature
"c5"); and that

(ii1) the second inpurity part (605b) occupies a
maj ority portion of the bottom surface of said
second field oxide film (feature "c3").

Fromthese differences, it can be seen that the

i nvention solves the objective problem of providing

i sol ati on between nenory el enents through the use of a
conventional field oxide filmhaving a field inversion
preventive |layer while at the sane tine providing a pn
junction between the field inversion preventive |ayer
and the adjoining nenory active region, which should
have a withstand vol tage capabl e of w thstanding a high
programm ng or witing voltage, even when the

di mensi ons of the isolation regions are reduced.

Such a problemin the context of electrically
programmabl e nenory devices is already known from
docunment D2 (see colum 1, line 45 to colum 2,
line 27).

A nmenory device having an isolating field oxide film
with a field inversion preventive |ayer underneath and
having two i npurity concentrations (62, 64) - one | ow
i mpurity concentration at a portion adjoining the
active region of the nenory elenents, and a high

I mpurity concentration at a substantially centra
portion which does not adjoint the an active region of
said nenory elenents - is described in docunent D2 as
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provi di ng the sane advantages as in the application
(see colum 2, lines 52 to 61 and Figure 3; Figure 4H
and associated text on colum 4, line 12 to colum 5,
line 41).

The skilled person would furthernore understand from
docunents D1 and D2 the clained rel ati onship between
the three different inpurity concentrations of the
field inversion preventive |ayers under discussion.

Si nce docunents D1 and D2 both concern field oxide

I sol ated nenory el enents, a skilled person would find
no i npedi nent in conbining their teachings and
therefore regard as a normal design option to include
t he above features (resulting in the distinguishing
features (i) and (ii)) in the device of docunent Dl in
order to solve the objective problem

The menory device as clainmed further requires that the
second inpurity part (605b) occupies a majority portion
of the bottom surface of the second field oxide

(di stinguishing feature (iii)). This feature is for

mai ntai ni ng a desired breakdown voltage (which is
determined by the width and inpurity concentration of
portion (605b)) even when the dinensions of the nenory
(including the field oxide regions) are reduced.

Taki ng the device shown in Figure 3 of docunents D2 as
a starting point, it can be seen that there are nmany

I nportant structural features; reducing the size of
these features is a non-trivial but well studied task
known as "scaling"”. Sone features can be shrunk
linearly with i nprovenent in process resolution and

m ni mum feature size; others are constrained by
operating paraneters such as progranmm ng voltage.
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In the present case, the width of the low inpurity
concentration is constrained by the high inpurity
concentration of the adjacent source/drain region and
the high electric field caused by the high progranmm ng
voltage - since the function of the low inpurity
concentration region is to increase the breakdown

vol tage of the pn junction. Its width nust therefore
remain essentially as it is. On the other hand, the

wi dth of the high inpurity concentration region, which
functions to prevent an unwanted inversion |ayer
formng under the field oxide film its function is
primarily determned by its inpurity concentration.

Thus, it would be apparent to the skilled person that
as the dinensions of the nenory are reduced in order to
i ncrease nenory density, the width of the high
concentration region (605c) becones smaller, whereas on
the other hand the width of the | ow concentration
regi on (605b) nust remain to provide a high breakdown
vol tage pn junction and its size would inevitably
beconme the nmajority portion of the bottom surface of
the field oxide film

Thus, starting fromthe above nentioned objective
problemto be solved the skilled person would routinely
arrive at the solution as clainmed in claim1 fromthe
teachi ng of docunments D1 and D2 without the use of

i nventive faculty.

Caim2 (nmethod of manufacturing)

The argunents given above are equally applicable to the
nmet hod of claim2 which nerely clains a sequence of
steps of applying resist filns, selectively renoving
resist filnms, and inplanting inpurity ions in order to
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formthe doped regi ons (605a, 605b and 605c) of the
device of claiml. In particular, repeating the nethod
steps of the nmethod of docunent D1 to selectively

i npl ant second and third regions cones within the scope
of customary practice followed by persons skilled in
the art, specially as the advantages thus achi eved can
be readily contenplated in advance. This is especially
the case in view of the acknow edgenent in docunent D2
that an inpurity diffusion step nust be carried out
twice in the construction of he | ow doped and the high
doped regi on under the field oxide film

Al t hough the order of inplanting steps in the clained
method differs fromthe nmethod of Docunent D1 it would
be clear to the skilled person that the order is only
significant to the extent that a masking step can be
avoided if it is appropriate to inplant certain regions
twce - as in the nethod of docunent Dl (see Figures 7b
to 7d), the order being thus not significant.

The applicant | odged an appeal against this decision on
1 Cctober 1996 paying the appeal fee on the sane day.

Wth the statenment of grounds of appeal, filed on

28 Novenber 1996, the appellant filed new, anended
claims 1 and 2. Caim1l has been anended to renove

I mpurity concentration values which were specified

bet ween brackets in the wording of claim1 which forned
t he basis of the decision under appeal.

Mor eover, a new draw ng sheet 5/7 containi ng anended
Figures 6A to 6F was filed replacing the original sheet
and it was contended that the anmendnments were

adm ssi bl e under Rule 88 EPC as correction of an

obvi ous error.
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In a response dated 9 April 2001 to a communi cation
fromthe Board, the appellant filed a new claim 2.

During the oral proceedings of 9 May 2001, the
appellant filed a new set of clains and requested that
t he deci si on under appeal be set aside and a patent be
granted on the basis of the foll ow ng requests:

Mai n request

Descri ption: Pages 1, 2 and 4 to 14 filed with letter
dated 16 May 1994,
Pages 3, 3a and 3b filed with letter
dated 7 June 1996;

d ai ns: No. 1 filed wwth letter dated
28 Novenber 1996 (statenent of grounds
of appeal);
No. 2 filed with letter dated 9 Apri
2001;

Dr awi ngs: Sheets 1 to 4, 6 and 7, as filed, and

Sheet 5 filed with letter dated
28 Novenber 1996.

Auxiliary request:

d ai ns: Nos. 1 to 9 filed during the ora
proceedi ngs of 9 May 2001, and

the description and the drawings as for the nmain
request.

Caim1l of the auxiliary request specifies at the end
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of feature (c5):

"and extends deeper into said sem conductor substrate
(600) than said second inpurity part (605b)".

In claim?2 of the auxiliary request, there is a step
hl) identical with the step (h) of the nethod
claimformng the basis of the decision under appea
Wi th an additional step h2) having the wording:

"wherein in said step hl) said third central region
(605c) is forned such that it extends deeper into the
sem conduct or substrate (600) than the renmaining

regi ons (605b) of said second field inversion
preventive | ayer (605b),".

Additionally, in claim2 of the auxiliary request,
there are no nunerical values of inpurity concentration
in brackets and, in step i2), "said second region
(605b) i1s" is replaced by "said second regions (605b)
are".

The appel |l ant submitted the follow ng argunents in
support of his requests:

Mai n request

Contrary to docunent D1, which concerns EPROM nenory
cells conprising logic elements on the sane substrate,
docunent D2 does not concern such devices with nenory
cells and | ogic elenents on the sane substrate. Thus, a
conbi nation of the teachings would not be obvious to
the person skilled in the art of docunent DL.

Mor eover, the distinguishing feature specifying that
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the second, adjoining region with low inpurity
concentration of the field inversion preventive |ayer
adjoining the nenory cell is at a nagjority portion of
the bottom surface of the field oxide filmof the
menory part (feature (c3) of claim1) is not disclosed
in any of the docunents D1 and D2. The reasoni ng of the
exam ni ng di vi sion concerning this distinguishing
feature is based on hindsight, i.e. it is only when
know ng al ready the invention that the skilled person
could arrive in an obvious way at the invention, and
this is not permssible.

Therefore, the device of claim1l of the nain request
i nvol ves an inventive step.

Correction of error - Rule 88 EPC

Concerning the requested correction of error in the
Figures 6A to 6F, the correction is justified because
the error is obvious and the solution (wth a substrate
of the sanme conductivity type as the field preventive

| ayers) is the only solution which nakes sense
technically when considering Figures 6A to 6F and the
corresponding text in the application as filed.

Auxi liary request

Caiml of the auxiliary request specifies additionally
in feature c5) that the first inpurity part (605c),

whi ch does not adjoin active regions (607) of the
nmenory el enents, extends deeper into said sem conductor
substrate than the second inpurity part (605b). This
feature is disclosed in none of the docunents D1 or D2
and is thus a further distinguishing feature which is
not directly derivable fromthe conbination of the
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teachi ngs of the docunents D1 and D2.

Thus, there is a conbination of two distinguishing
features which is not directly derivable fromthe prior
art. Mreover, the further distinguishing feature,

whi ch undoubtedly contributes to prevent current from
flowi ng due to inversion under the second field oxide
film(606) (feature c3) of claim1l) because of the

i ncreased depth of the higher doped region of the first
conductivity type, does not result fromroutine
practi ce when scaling the sem conductor device of, for
i nstance, Figure 3 of docunment D2.

Therefore, the device of claim1l of the auxiliary
request involves an inventive step.

The nethod of claim2 conprises a sequence of nethod
steps which differ fromthose disclosed in docunent D1.
A conbination with the teaching of docunent D2 is not
obvi ous because sai d docunent concerns a nethod based
on a totally different principle, with anisotropically
etching and inplanting in the inclined walls and in the
hori zontal bottomwall of the etched cavity, this
resulting in a differential doping in accordance wth
said inclination. Mreover, since none of the

docunents renders obvious a structure including the two
“remai ni ng distinguishing features" nentioned with
respect to claim1, no nethod steps |leading to the
formati on of said features can be considered as being
obvi ous. Therefore, the nmethod of claim2 involves al so
an i nventive step.

Reasons for the Deci sion

1306.D
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The appeal is adm ssible.

Mai n request

I nventive step

Claim1l of the appellant's main request is in
substance the sane as claim1l formng the basis for
t he deci si on under appeal .

The Board agrees with the finding in the decision
under appeal, and this has not been disputed by the
applicant either, that the follow ng features of the
sem conduct or device according to claim1l which are
not disclosed in the closest prior art docunent D1,
are known from docunent D2:
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(i) The second field inversion preventive |ayer (18)
(for the nmenory elenents) has a second inpurity
part (605b) having a second inpurity
concentration |ower than said first inpurity
concentration (feature "b") at the bottom
surface of said second field oxide film (feature
"c3") and adjoining the active region of the
menory elenments (feature "c6"), said second
inmpurity part (605b) having sufficient wdth
froman active region of the nenory region to
the second inpurity part for preventing punch-

t hrough current (feature "c4"); and

(ii) The first inpurity part (605c) does not adjoin
active regions of said nenory elenents (feature
"ch5").

Wth regard to the prior art docunents D1 and D2 the
appel l ant has argued that, contrary to docunent D1,
whi ch concerns EPROM nenory cells conprising |ogic

el ements on the sane substrate, docunent D2 does not
concern such devices with nenory cells and | ogic

el ements on the sane substrate, so that a conbi nation
of the teachings would not be obvious to the person
skilled in the art of docunent DL.

However, this argunent is not considered as being
accept abl e because, as nentioned in docunent D2 (see
colum 6, lines 51 to 56; see also colum 6, |ines 60
to 67), generally, an insulated gate field effect
transistor acting as a peripheral circuit of the
menory cell is included in an EPROM this allow ng

t he use of common fabrication steps.

Theref ore, docunent D2 is related to the technica
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field of docunent D1.

I n docunent D2, however, the region (64) with | ow
impurity concentration of the field inversion
preventive |ayer (62, 64) adjoining the nenory cel

is not disclosed as being at a majority portion the
bottom surface of the field oxide filmof the nenory
part, as in feature (c3) of present claiml. Thus, in
view of this difference, even by conbining the
teachi ng of both docunents D1 and D2 (see Figures 4A
to 4H and the corresponding text), one does not
arrive directly at the structure of present claim1.

The appel |l ant has argued that the reasoning of the
exam ni ng di vi sion concerning this distinguishing
feature is based on hindsight, i.e. that it is only
when know ng al ready the invention that the skilled
person could arrive in an obvious way at the

i nvention, and this is not perm ssible.

However, this argunent is not convincing for the
reasons already set forth in the decision under
appeal :

Taking into consideration the respective functions of
the different parts of the doped region at the bottom
surface of the second field oxide isolating nenory

el enents shown in Figure 3 of docunent D2, on the one
hand, and the task of reducing the dinensions of the
device ("scaling") to be effected, on the other hand,
routine practice of adjusting in particular the

| at eral dinmensions of said different parts woul d
result, on the basis of said considerations,
inevitably in a device having a low inpurity
concentration region (64) underneath a majority
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portion of the bottom surface of the field oxide.
Thus, the process of nodifying the structure shown in
sai d docunent and nentioned in the nentioned
reasoning i s not based on hindsight.

Therefore, the subject-matter of claim1 of the
appel lant's main request does not involve an
inventive step in the sense of Article 56 EPC and,
consequently, this main request is not allowable
(Articles 56 and 97(1) EPC).

3. Auxi liary request

3.1 Correction of an error

The appellant has filed a new drawi ng sheet 5 show ng
Figures 6A to 6F with the conductivity type of the
substrate being nodified fromn-type to p-type and
presented this as the correction of an obvious error
in view of the description as filed and published on
colum 6, lines 7 to 9.

I ndeed, as in the correspondi ng passage of the
application as filed (see page 12, lines 6 to 8) the
passage referred to states that, in this enbodi nent,
a p-type well (601) is fornmed only on the | ogic

el enent side of a p-type seni conductor substrate
(600).

Thus, the skilled reader will realise that there is
an i nconsi stency between the description, on the one
hand, and the Figures 6A to 6F, which show the
substrate (600) being of n-type, on the other hand,
and he can correct the information in the application
as filed either by changing the text of the

1306.D Y A
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description (to read "n-type") or by changing the
drawi ngs of Sheet 5.

Pursuant to Rule 88 EPC, second sentence, the
correction nust be obvious in the sense that it is

i mredi ately evident that nothing el se woul d have been
I ntended than what is offered as the correction, and
it isreferred in this respect to the

opi ni ons/ deci si ons of the Enlarged Board of Appea

G 3/89, G 11/91 and G 2/ 95.

During the oral proceedings, the technica
significance of the conductivity type of the
substrate was di scussed and it was concl uded that,
since taking into account that an n-type substrate
woul d make no technical sense in view of the

insul ated gate field effect nmenory devices shown in
the drawi ng and described in the description, nothing
el se than what is offered as correction could have
been i nt ended.

Therefore, in the Board' s judgnent, the corrections
to Figures 6A to 6F under Rule 88 EPC are adm ssi bl e.

Adm ssibility of the anmendnents

Clains 1 and 2 are based on i ndependent clains 2
(device) and 7 (nethod of manufacturing) of the
application as filed, respectively. The further main
anmendnents resulting in the i ndependent clains of the
appel lant's auxiliary request and concerning the
second inpurity part (605b) on the nenory side
occupying a majority portion of the bottom surface of
said second field oxide film (606) of the device and
the highly doped central region under the sane field
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oxi de on the nmenory side extending deeper into said
the sem conduct or substrate (600) than said second
inmpurity part (605b), as well as the nethod steps
resulting in said structural features, are shown in
the Figures 6A to 6F of the application as filed.

Therefore, the Board is satisfied that the European
pat ent application has not been anended in such a way
that it contains subject-matter which extends beyond
the content of the application as filed

(Article 123(2) EPC).

The description now states that, whereas Figures 1A
to 1F, 2A to 2F, 3Ato 3F, 4 and 5 show process steps
for manufacturing a sem conductor according to
exanples leading to this invention, Figures 6A to 6F
show a sequence of steps of manufacturing a

sem conduct or device according to a preferred

enbodi nent of this invention. Therefore, there is no
anbi guity about the exanples showi ng different
sequences of steps of masking and inplanting being
used as alternatives to the nethod of Figures 6A to
6F. Moreover, the structural features and nethod
features are used consistently in the device and

met hod cl ai ns.

The anendnents to the description are thus consistent
with the subject-matter of claim1l as anmended, and do
not contravene Article 123(2) EPC.

I nventive step

Claiml

Caiml of the auxiliary request specifies that (a)
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the second inpurity part (605b) of the second field

I nversion preventive |ayer has a second inpurity
concentration |lower than the first inpurity
concentration at a majority portion of the bottom
surface of said second field oxide film (606) and
adj oi ns active regions (607) of said nenory el enents.

Moreover, claim1 of the auxiliary request specifies
in feature (c5) that (b) the first inpurity part
(605c), which does not adjoin active regions (607) of
the nmenory el enents, extends deeper into said

sem conductor substrate than the second inpurity part
(605b) .

Docunent D1 shows in Figure 4 a field inversion
preventive |ayer (18) consisting of only one part.

Mor eover, the device resulting fromthe process shown
in Figures 10a to 10p of said sane docunent D1, which
has indeed two parts under the isolating field oxide
(49a), has however the higher doped and al so deeper
extendi ng regi on adjoining the active region of the
menory elenent, and this is contrary to claim1 of
the auxiliary request.

In docunent D2 (see Figures 3 and 4H) the centra
part of the second field inversion preventive |ayer
does not extend deeper into the sem conductor
substrate than the part with I ower inpurity
concentration which is at the bottom surface of said
second field oxide film (606) and whi ch adj oi ns
active regions (607) of said nenory el enents.

Therefore, the feature (b) of claim1l of the
appel lant's auxiliary request is not directly
derivable fromthe conbination of the teaching of
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docunents D1 and D2.

As convincingly argued by the appellant, the

di sti nguishing features (a) and (b) are not derivable
fromdocunents D1 and D2, and this is even nore the
case for the conbination of these distinguishing
features. It also follows that the conbination of
features (a) and (b) contributes to the prevention of
the formation of inversion channel, since although
the lateral extent of the central highly doped region
IS reduced during the scaling, the increased depth of
the region can conpensate for this lateral reduction.
In the Board's view, the conbination of the features
(a) and (b) goes beyond the routine considerations

i nvolved in the scaling down of the device of

docunent D1, and cannot be regarded as obvious to the
skill ed person.

Therefore, having regard to the state of the art, the
subject-matter of claim1 of the appellant's
auxiliary request is not obvious to a person skilled
in the art and thus involves an inventive step in the
sense of Article 56 EPC

Claim?2

The nmethod of claim2 conprises a sequence of, in
particul ar, masking, inplanting and oxidi zi ng steps
whi ch are specific for formng a sem conductor device
havi ng features such as those recited in claim1. The
claimed nethod differs fromthe nethod of Docunment D1
whi ch conprises different sequences of nethod steps
and whi ch noreover cannot |ead to a device conprising
in particular, on the nenory side, under the
isolating field oxide, a |ow doped majority part



3.4.3

1306.D

- 23 - T 1056/ 96

adjoining the active region of the nmenory and a

hi ghl y doped substantially central part extending
deeper into the sem conductor substrate. Docunent D2,
(see Figures 4A to 4H) discl oses a nethod whereby
cavities for the isolating field oxide are first

ani sotropically etched and then ions are inplanted in
the cavity, thus obtaining automatically, in one

i npl antation step, inpurity concentrations on the
lateral, inclined walls of the cavity which are | ower
than the concentration in the central part of the
cavity. As already set forth here above with respect
to the device of claiml1, the inplanted central part
with higher inpurity concentration is not shown as
bei ng deeper than the lateral parts with | ower

i mpurity concentration, and no indication in this
sense is derivable fromthe rest of the

docunent either.

Starting fromdocunent D1, which concerns the

manuf acturing of both nenory and | ogic el enents on

t he sanme sem conductor substrate, the conbination

w th docunent D2 is already not obvious in view of
the different principles of masking and doping in
bot h docunents. Mreover, the conbination of these
prior art docunents does not |ead in an obvi ous way
to a nethod with steps resulting in a device
conprising the features (a) and (b) nentioned above.

Therefore, the subject-matter of claim2 of the
present auxiliary request also involves an inventive
step in the sense of Article 56 EPC

Clains 1 and 2 are thus patentable in the sense of
Article 52(1) EPC
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The further clains or the auxiliary request are

dependent clai ns which concern particul ar enbodi nents

of clains 1 or 2, and they are thus al so patentable.

Or der

For these reasons

it 1s decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the examning division with

the order to grant a patent on the basis of the

foll owi ng patent application docunents:

Descri ption:

d ai ns:

Dr awi ngs:

The Regi strar:

L. Martinuzzi

1306.D

Pages 1, 2 and 4 to 14 filed with letter
dated 16 May 1994;

Pages 3, 3a and 3b filed with letter
dated 7 June 1996;

Nos. 1 to 9 (auxiliary request) filed
during the oral proceedings of 9 May
2001;

Sheets 1 to 4, 6 and 7, as filed; and

Sheet 5 filed with letter dated
28 Novenber 1996.

The Chair nan

R K. Shukl a



