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Summary of Facts and Submn ssions

1223.D

Eur opean patent application No. 93 112 884.7 was
refused by the decision of the exam ning division dated
27 January 1997. The ground for the refusal was that
the subject-matter of claim1 according to the request
filed during the oral proceedings held on 19 Septenber
1996 did not involve an inventive step (Article 56 EPC)
having regard to a conbination of the prior art
docunent s

D1: 1991 Synposiumon VLSI Technol ogy, May 28 to 30,
1991, pages 109 to 110, and

D4 | EEE Journal of Solid-State Circuits, volume 24,
No. 5, 1989, pages 1170 to 1175

I n the decision under appeal the exam ning division
further observed that the subject-matter of the
dependent device clainms 2 to 4, independent nethod
claim5 and use claim6 did also not involve an

i nventive step having regard to these docunents and the
general know edge of the skilled person.

The wordi ng of independent claim1 of the request on
whi ch the decision of the exam ning division was based

is as foll ows:

"1l. A semiconductor integrated circuit device
conpri si ng:

- a sem conductor substrate (10) of a first
conducti ve type;

- a first well region (11) of a second conductive
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type forned on a second well region (12) of the first
conductive type forned on said sem conductor substrate;

- athird well region (13) of the first conductive
type fornmed on a fourth well region (14) of the second
conductive type forned on said sem conductor substrate
and adjoined to said first well region (11);

- field oxide isolation films (7) provided on the
surface of said first and third well regions (11, 13)
and encl osing activation regions of the device;

- afirst MOS field effect transistor (30, 40, 50) of
the first conductive type forned in said first well
region (11) and having a first gate el ectrode (50)
formed on a first gate isolation film (40);

- a second MOS field effect transistor (3, 4, 5) of
the second conductive type forned in said third well
region (13) and having a second gate el ectrode (5)
formed on a second gate isolation film (4);

- nmeans (15, 16) forned on said first and third well
regions (11, 13), respectively, for applying bias
vol t ages;

- wherein the depth of said first well region (11)
under said first gate electrode (50) of said first MOS
field effect transistor fromsaid gate isolation
film(40) is equal or less than 0.5 pm

- wherein the depth of said third well region (13)
under said second gate el ectrode (5) of said second MOS
field effect transistor fromsaid gate isolation
film(4) is equal or less 0.5 pm
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- wherein said first well region (11) having a part
equal or less than 0.5 uym at the respective activation
region, which is enclosed by said field oxides
isolation filnms (7), has a deeper part as a channe
stopper under the field oxide isolation filns (7); and

- wherein said third well region (13) having a part
equal or less than 0.5 um at the respective activation
region, which is enclosed by said field oxide isolation
films (7), has a deeper part as a channel stopper under
the field oxide isolation filns (7)."

The appel |l ant (applicant) |odged an appeal on 27 March
1997, and paid the appeal fee on the sane date. The
statenent setting out the grounds of appeal was filed
on 27 May 1997.

In a communi cati on annexed to the sumons to ora
proceedi ngs, the board expressed its prelimnary view
that the subject-matter of clainms 1, 2, 4 and 5 did not
appear to involve an inventive step over the disclosure
of docunent D1 and the general know edge of the skilled
per son.

At the oral proceedi ngs which took place on 21 March
2002, the appellant filed a new set of clains 1 to 5
and anended pages of the description, requesting that
t he deci sion under appeal be set aside and a patent be
granted on the basis of the follow ng docunents:

d ai ns: 1to5filed during the ora
proceedi ngs;

Descri ption: pages 1, 2, 10, 13 to 19 as originally
filed;
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pages 3, (5 and 6 deleted), 7 filed with
the letter of 2 May 1995;

page 4 filed with the letter of

15 January 1996;

pages 8, 9, 11, 12, 22, 23 filed with
the letter of 19 August 1996;

pages 4a, 20, 21 filed during the ora
proceedi ngs;

Dr awi ngs: Sheets 1/6 to 6/6 filed with the letter
of 19 August 1996.

The i ndependent device claim 1l according to this
request differs fromclaim1l on which the decision of
t he exam ning division was based in that its fourth
par agr aph reads as follows (enphasis added by the
Board):

"- athird well region (13) of the first conductive
type fornmed on a fourth well region (14) of the second
conductive type forned on said sem conductor substrate,
said fourth well region (14) being electrically
connected to said first well region (11) by contact

therewith;"

The i ndependent nethod claim4 according to this
request reads as follows (enphasis added by the Board):

"4. A nethod of manufacturing a sem conductor
integrated circuit, conprising the steps of:

formng a second well region (12) of a first conductive
type on a sem conduct or substrate (10) of the first
conductive type in a region where a first MOS
transistor is to be fornmed;

1223.D Y A
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formng a fourth well region (14) of a second
conductive type on the sem conductor substrate (10)
adjoining to the second well region (12) and where a
second MOS transistor is to be forned,

formng a first well region (11) of the second
conductive type in aregion in the second well

region (12), where a source, a drain and a channel of
said first MOS field effect transistor are to be

f or med;

formng athird well region (13) of the first
conductive type in a region in the fourth well

region (14), where a source, a drain and a channel of
said second MOS field effect transistor are to be

f or ned,

formng a first MOS field effect transistor (30, 40,
50) of the first conductive type in said first well
region (11) and having a first gate el ectrode (50)
formed on a first gate insulating film(5); and

formng a second MOS field effect transistor (3, 4, 5)
of the second conductive type in said third well
region (13) and having a second gate el ectrode (5)
formed on a second gate insulating film(4);

formng isolation filnms on the surface of said
first (11) and third (13) well regions;

formng neans (15, 16) for applying bias voltages to
the first (11) and third (13) well regions,

respectively;

determning a depth of said first well region under the
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first gate electrode of said first MOS field effect
transi stor froma surface of said sem conductor
substrate to be such that a depletion | ayer extending
froman interface between the first gate insulating
filmand said first well region in response to a gate
vol tage applied to the first gate el ectrode can be
connected to a depletion |ayer forned at an interface
between said first well region and the second well
region and further determning a depth of said third
wel | region under the second gate el ectrode of said
second MOS field effect transistor fromthe surface of
sai d sem conductor substrate to be such that a

depl etion | ayer extending froman interface between the
second gate insulating filmand said third well region
in response to a gate voltage applied to said second
gate el ectrode can be connected to a depletion | ayer
fornmed at an interface between said third well region
and said fourth well region;

characterized in that

said nethod further conprises the steps of:

el ectrically connecting said fourth well region (14) to

said first well region (11) by contact therewth;

formng said third well region to have a shall ower part
at a first elenent formng region which is defined by
said isolation filnms and a deeper part as a channe

st opper under the isolation filns;

formng said first well region (11) to have a shall ower
part at a second elenent form ng region which is
defined by said isolation filns and a deeper part as a
channel stopper under the isolation filns; and
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formng the second well region (12) of the first
conductivity type to enclose sides and a | ower surface
of said first well region (11)."

In the decision under appeal the exam ning division
argued essentially as foll ows:

The sem conductor integrated circuit according to
claiml differs fromthe NMOS shall ow junction well
transi stor (SJET) disclosed in docunent D1 in that the
former conprises a second PMOS SJET of the opposite
conductivity type. The objective problemwas therefore
seen in applying the particular structure of the single
SJET disclosed in this docunent to a CMOS circuit.
However, it woul d have been obvious for a skilled
person to apply the known transistor's structure to the
CMOS DRAM triple-well structure disclosed in docunent
D4. In particular, as in claim1 the second well

region (12) cannot be distinguished fromthe

substrate (10), since both have the sane conductivity
type and no other differentiating features are
specified in the claim For interpreting the scope of
the claim the second well region can therefore be
regarded as being part of the substrate and the clained
structure is thus equivalent to a triple-well

structure.

Moreover, the clainmed feature that the fourth well
region 14 is adjoined to the first well region 11 woul d
al so be achi eved by the conbi nation of docunents D1 and
D4, since in docunent D4 the P-well 2 and the P-well 1
are adjoined to each other.

The appel | ant argued essentially as follows:
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(1) The exam ning division msinterpreted docunent
D4, since the P-well (P-well 1) of the PMOS
transistor is used for isolating the Nwell from
the n-type substrate. However, an isolation well
is not required for the NMOS transistor. As
acknow edged by the exam ning division, the
conbi nation of docunents D1 and D4 woul d produce
atriple-well structure and not the four-well
structure cl ai ned.

(ii) The conclusion of the exam ning division that the
second well cannot be differentiated fromthe
substrate is incorrect. In this context,
reference was nmade to Article 69 EPC according to
whi ch the description and draw ngs shall be used
to interpret the clainms. A skilled person would
i mredi atel y understand that the term "wel |
regi on" nmeans a region defined by an electrica
potential well, regardless of the conductivity
type of the regions invol ved.

(ii1) The gist of the invention is to bias the buried
fourth well without requiring a specific electric
contact at the surface of the integrated circuit.
This is achieved by providing a buried contact
between the first and the fourth well so that
both are polarized by the bias voltage applied to
the first well.

Reasons for the Decision

1. The appeal is adm ssible.

2. Amendnent s

1223.D Y A
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The amendnents made to clains 1 and 4 clarify the fact
that it is the first well region 11 which adjoins and
is in electrical contact with the fourth well

region 14. This amendnent is based on Figure 1 of the
application in suit and is, furthernore, consistently
descri bed as a feature of the invention (cf. colum 7,
lines 15 to 17; colum 8, lines 6 to 9; colum 11,
lines 8 to 13; colum 14, lines 26 to 29; colum 16,
lines 47 to 51 of the published application).

The board is therefore satisfied that the application
conplies with Articles 84 and 123(2) EPC

I nventive step

The only remaining issue in this appeal is that of
I nventive step

It is common ground that document D1 represents the
cl osest prior art.

Thi s docunent discloses a shallow junction well

transi stor (SJET) structure. In this structure a
shal | ow p-type channel region, 0.15 pm deep, is
inplanted in a n-well which is in turn forned in a
n-type substrate. The transistor is further conpleted
by a gate oxide, a n* polysilicon gate el ectrode and

n* source/drain regions (cf. Figure 1 and page 109,
"Experinmental procedure"). The p-type channel region of
this transistor corresponds, using the wording of
claiml, to the first well region 11 and the underlying
n-well to the second well region 12.

Field oxide isolation filnms and channel stopper regions
are fornmed on both sides of the transistor. An
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el ectrode V, for biasing the n-well is fornmed at the
back of the substrate, and an el ectrode V, for biasing
the p-well is forned at the side of the field oxide
isolation filmopposite to the side on which the
transistor is forned (cf. D1, Figure 1 and 2).

Since the p-well is very shallow, the depletion |ayer
wi dth of the p-well/n-well junction extends to the
channel depletion layer, reducing its capacitance. It
Is conjectured in this docunent, that the disclosed
transi stor would be a prom sing structure for future
VLSIs due to its inproved properties (cf. page 109,

ri ght-hand columm, |ast sentence).

The sem conductor device according to claiml differs
fromthe transistor known from docunent Dl essentially
in that

(1) a second transistor of the opposite conductivity
type (eg a PMOS FET) is formed adjacent to the
first transistor (eg a NMOS FET), and in that

(i) the first transistor's channel well (ie the first
well region 11) is in contact wth and
el ectrically connected to the second transistor's
well (ie the fourth well region 14) underlying
the second transistor's channel well (ie the
third well region 13).

In view of the above nentioned differences the board
consi ders that the problem addressed by the invention
is the provision of a CMOS (conpl enentary netal oxide
structure) circuit which benefits of the inproved
properties of the transistor disclosed in docunent D1
and wherein the buried well, having the opposite
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conductivity type as the substrate and in which the
channel well is forned, can be easily biased.

According to the application in suit, the provision of
a special electrode (cf. the application in suit

Figure 9, V,,) for biasing the buried well region
underlying the channel well requires that this region
extends up to an open area of the sem conductor device.
However, this is hard to achieve, since the well

regi ons nust be forned as shall ow as possi ble for

m niaturization and, therefore, such an open area
cannot be easily obtained (cf. ibid, colum 2, |ine 45
to colum 3, line 6). By electrically contacting the
first and fourth well regions 11 and 14, a speci al

el ectrode for biasing the buried fourth well region is
not required, since this is acconplished by the biasing
el ectrode V,, of the first well region (cf. ibid,

Figure 1).

I n consequence, the board is satisfied that the
obj ective problem stated above is sol ved by the clained
sem conductor integrated circuit.

It has been argued by the exam ning division that the
feature nentioned under point 3.2(i) is the result of
using the structure of the transistor known from
docunent D1 in a CMOS circuit. No inventive step could
be recogni zed in this.

The board concurs with this finding and the appel | ant
has not contested it.

The exam ning division further argued that
feature 3.2(ii) was obvious for a skilled person having
regard to the sem conductor integrated circuit
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di scl osed i n docunent 4.

Thi s docunent discloses a DRAMtriple-well structure in
which a CMOS circuit is fornmed by a pair of
conventional NMOS/PMOS transistors (cf. D4, Figure 1).
The NMOS transistor is forned within a p-type well
(P-well 2) and the PMOS transistor within a n-type well
(N-well). A further p-type well (P-well 1, which wll
be called the 'isolating p-well' in the followng) is

I nterposed between the N-well and the n-type substrate
to electrically isolate the NNwell fromthe substrate
which is biased at an external voltage V... This
docunent states that the disclosed structure has the

i nportant technical advantage of naking possible the
opti mum choice of bias potentials for all the p- and
n-wells (cf. D4, page 1170, right-hand col um,
penul ti mat e paragraph).

In this CMOS structure the p-well (P-well 2) formng

t he channel of the NMOS transistor and the isolating
p-wel|l are adjacent to each other and in electrica
contact (cf. Figure 1). However, both p-wells have each
a separate bias electrode (V).

The exam ni ng division argued that the replacenent of
the transistors used in the circuit of docunent D4 by
the shall ow junction transistor disclosed in docunent
DI would result in a CMOS structure in which an

el ectrical contact between the first and the fourth
wel |, according to the wording of claim1, would be
achi eved, since an electrical contact between these
regions is already present in the circuit of docunent
4.

The board does not agree with this conclusion, since
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the electric contact between both p-wells is shown in
docunent D4 only in Figure 1 without any further
reference to this feature in the text. The fact that
both p-wells are in electrical contact with each other
does not serve the purpose of biasing the isolating
p-well by using the bias el ectrode of the p-channel,
since the isolating p-well has its own bias el ectrode
(cf. D4, page 1170, right-hand colum, |ast paragraph).

According to the established case | aw of the boards of
appeal, not only the structure of a feature, but also
its technical function has to be derivable forma

di scl osure based solely on a drawing (cf. Case Law of
t he Boards of Appeal, 4th edition 2001, page 59,

I.C. 2.6, "Taking drawi ngs into account"). In the
present situation, however, the fact that both p-wells
are adj acent to each other has not a directly derivable
technical function that a skilled person woul d
recogni ze as solving the probl em addressed by the
application in suit.

The board is for these reasons of the opinion that a
skill ed person, by replacing both MOS transistors in

t he device of docunment D4 with the shall ow junction
transi stor known from docunent D1, would not arrive at
the subject-matter of claim1, since the replacenent of
one transistor type with the other type would result in
a device having two shallow junction transistors of
opposite conductivity type arranged side by side. In
such an arrangenent, however, the p-channel region of
one transistor corresponding to the "first well"” in
claim1 and the isolation p-well of the other

transi stor corresponding to the "fourth well" are
nei t her "adjacent to" nor "in electric contact with
each other", as specified in claim1.
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A simlar reasoning applies to the subject-nmatter of
nmethod claim4, since it also requires that the first
and fourth well regions be in electrical contact to
each ot her.

For the foregoing reasons, in the board's judgenent,
the subject-matters of clains 1 and 4 involve an
inventive step in the sense of Article 56 EPC

Dependent clainms 2 to 3 and 5 concern further
particul ar enbodi nents of the invention and are
pat entabl e for the sane reasons.

For these reasons it is decided that:

1

1223.D

The deci sion under appeal is set aside.

The case is remtted to the departnent of the first
instance with the order to grant a patent in the
foll ow ng version

Descri ption:

Pages 1, 2, 10, 13 to 19 as originally filed,

Pages 3, (5 and 6 deleted), 7 filed with the letter of
2 May 1995;

Page 4 filed with the letter of 15 January 1996;

Pages 8, 9, 11, 12, 22, 23 filed with the letter of

19 August 1996;

Pages 4a, 20, 21 received during the oral proceedings
of 21 March 2002;
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d ai ns:
No. 1 to 5 received during the oral proceedi ngs of
21 March 2002;

Dr awi ngs:
Sheets 1/6 to 6/6 filed with the letter of 19 August
1996.

The Regi strar: The Chai r man:

D. Spigarelli G L. Eliasson
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