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Summary of Facts and Subm ssi ons

0677.D

The appel |l ant (applicant) | odged an appeal, received on
28 April 1994, against the decision of the Exam ning

Di vi sion, dispatched on 2 March 1994, refusing the

Eur opean patent application No. 88 310 285.7

(EP-A-0 315 422). The fee for the appeal was paid on

28 April 1994. The statenment setting out the grounds of
appeal was received on 12 July 1994.

In its decision, the Exam ning Division held that the
application did not neet the requirenents of

Article 123(2) EPC as well as of Articles 52(1) and 56
EPC, having regard to the foll ow ng docunents:

(D1) | EEE Journal of Solid-State Grcuits, vol. SC 19,
no. 5, Cctober 1984, |EEE, New York (US),
pages 596 to 602; D. Kantz et al., "A 256K DRAM
w th descranbl ed redundancy test capability", and

(D2) Thin solid films, vol. 120, no. 4, Cctober 1984,
El sevi er Sequoi a, Lausanne (CH), pages 257 to 266;
F. Neppl et al., "A TaSi, barrier for |ow
resistivity and high reliability of contacts to
shal | ow di ffusion regions in silicon"

The appel | ant requested that the decision under appea
be set aside and a patent be granted on the basis of
the foll owi ng docunents:

d ai ns: No. 1 to 7 as filed with the letter of
26 Novenber 1998,
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Description: Pages 1, 5to 7, 9 to 12 as originally
filed,
Page 2, 3 as filed with the letter of
26 Novenber 1998,
Page 4, 8 as filed with the letter of
12 July 1994,

Dr awi ngs: Sheets 1/3 to 3/3 as originally filed.

Furthernore, the appellant requested that ora
proceedi ngs be held in the event that the above-
nment i oned request shoul d not be granted.

The wording of claim1 reads as foll ows:

"1l. A sem conductor nenory device conprising a silicon
substrate (11) and having a nenory cell portion and a
peri pheral circuit portion, the nenory cell portion
conprising a nenory cell array (110, 111) which
includes a plurality of nenory cells having word |ines
and nmenory cell capacitors, and having a first
insulation film(20) of silicon dioxide, with a first
contact hole (31) fornmed in the first insulation film
and a first netallization film (40) fornmed on the first
insulation film the first netallization filmincluding
a polysilicon film(21) and a refractory netal silicide
film(22) which are stacked in this sequence, the first
netallization filmconstituting at least bit |ines of
said nenory cell portion which are connected to said
substrate via said first contact hole (31);

characterized in that the device further conprises
a second insulation film(17) of silicon dioxide upon
which is fornmed the first insulation film(20), the
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peri pheral circuit portion having a second contact hole
(33, 34), the first and second contact holes (31, 33,
34) being formed through the second insulation film
(17); in that said first netallization filmcontacts
the silicon substrate (11) through the second contact
hole (33,34) so as to further constitute a barrier

| ayer (50, 60) in said peripheral circuit portion which
is formed in said second contact hole (33, 34) and
around a periphery thereof such that said polysilicon
film(21) is in contact with said second insul ation
film(17); and in that a second netallization film (29,
30) of an alloy of alum numand silicon overlies the
barrier layer (50, 60) in the second contact hole (33,
34) whereby it is in contact with said refractory netal
silicide film(22), said second netallization film
constituting wiring of said peripheral circuit
portion."

Clains 2 to 7 are dependent cl ai ns.

| V. The appel | ant argued essentially as foll ows:

Regarding Article 123(2) EPC

The Exam ning Division's first objection concerned the
feature that the first nmetallization film -
constituting a barrier layer in the peripheral portion
- was forned in the second contact hole and around a
peri phery thereof. The basis for this feature was
provi ded by Figures 3A and 3B of the application. No

i ndication was given in the application as filed that
the feature inproved the adhesion of the barrier |ayer
to the underlying |ayer. However, the purpose of this
feature was not primarily to achieve this advant age,
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but rather to provide an effective barrier |ayer. The
advant age of obtaining inproved adhesi on shoul d be
consi dered as a "bonus effect".

Furthernore, the Exam ning Division objected that,

al t hough anmendnments to claim21 concerning the
definition of the first and second insulation filns had
a basis in the enbodi nents according to Figures 3A and
3B, these anendnents had been taken out of their proper
context of essential features. This objection resulted
froma msinterpretation of the neaning of the
expression "essential features". A distinction should
be drawn between "essential features" of a

sem conductor nenory device, i.e. features required for
any such device to function, and "essential features”
of an invention. Only the latter kind of "essentia
features" were relevant to the clains.

Regarding Article 56 EPC

Both the cited docunents D1 and D2 had teachi ngs which
were different fromthe present invention.

D2 addressed the sane problemas the present invention,
i.e. Si precipitation at an ohm c contact between an

Al -Si netallization and silicon. The sol ution disclosed
was to provide a barrier layer of tantalumsilicide. In
the event that the skilled person contenplated the use
of additional layers in the barrier layer, this would
not |lead to the double-layer structure as clained,
because D2 taught that any additional |ayer should be
on top of the netal silicide, not belowit.

D1 di scl osed the use of polycide for bit lines and gate
el ectrodes of nenory cell transistors. Bit lines, in
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particul ar, had special requirenents, i.e. |ow

resi stance and | ow capacitance, which were different
fromthose of a barrier |layer having to provide for
effective prevention of diffusion between adjacent

| ayers. Thus, the skilled person would have no reason
to think that a bit Iine polycide would make an
effective barrier.

Reasons for the Deci sion

1. The appeal is adm ssible.

2. Article 123(2) EPC

2.1 As conpared with claiml1l as originally filed, the
amended claim 1 includes the follow ng further
features, which are nunbered as well as underlined in
the wording of the claim

A sem conduct or nmenory device conprising a silicon
substrate (11) and having a nenory cell portion and a
peripheral circuit portion, the nenory cell portion

conprising a nenory cell array (110, 111) which

includes a plurality of nenory cells having word |i nes

and nenory cell capacitors, and having a first

insulation film (20) of silicon dioxide®, with a first

contact hole (31) forned in the first insulation film®

and a first netallization film (40) fornmed on the first
insulation film the first netallization filmincluding
a polysilicon film(21) and a refractory® netal

silicide film(22) which are stacked in this sequence,
the first netallization filmconstituting at |east bit

0677.D N
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lines of said nenory cell portion which are connected

to said substrate via said first contact hole (31);

characterized in that the device further conprises a
second insulation film(17) of silicon dioxide upon
which is formed the first insulation film (20)(®, the
peripheral circuit portion having a second contact hol e
(33, 34), the first and second contact holes (31, 33,
34) being formed through the second insulation film
(17); in that said first metallization filmcontacts

the silicon substrate (11) through the second contact

hole (33,34) so as to further constitute a barrier

| ayer (50, 60) in said peripheral circuit portion®

which is forned in said second contact hole (33, 34)
and around a periphery thereof(® such that said

polysilicon film(21) is in contact with said second

insulation film(17)™9: and in that a second

netallization film (29, 30) of an alloy of alum nium
and silicon overlies the barrier layer (50, 60) in the
second contact hole (33, 34) whereby it is in contact

with said refractory netal silicide film(22), said

second netallization filmconstituting wiring of said

peri pheral circuit portion(i,

The amendnments (1) to (11) are supported by the
original disclosure. In particular:

(1) See claim?2, page 9, lines 7, 8, 22 to 24,
page 11, lines 13 to 15, Figure 3B.

(2) See page 9, lines 25, 26.

(3) See page 9, lines 31 to 35.

(4) See claim4, page 10, lines 21 to 24.
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(5 See page 10, lines 5 to 11, Figure 3B. The
expression "at least” is justified by the fact
that the first netallization filmconstitutes bit
lines 40 as well as barrier |layers 50, 60.

(6) See page 8, lines 29 to 32, page 9, lines 25 to
27, Figure 3B

(7) See page 9, lines 27 to 35, Figures 3A, 3B.

(8 See page 10, lines 5 to 15, Figures 3A, 3B.

(9) See Figures 3A 4.

(10) See Figure 3A, 4.

(11) See page 11, lines 10 to 15, Figure 3A

In the decision under appeal, point Il.2, the Exam ning
Di vision rai sed an objection under Article 123(2) EPC
agai nst anmendnent (9). This objection is not well

f ounded.

The fact that the Examining Division admtted (see

page 4, first paragraph) that Figure 3A shows a barrier
| ayer 50, 60 filling the second contact holes 33, 34
and extendi ng around these holes, indicates, in the
Board's judgenent, that the anmendnent is indeed

adm ssi bl e. Notw thstandi ng the discl osure of

Fi gure 3A, the Exam ning D vision, however, canme to the
conclusion that feature (9) goes beyond the content of
the application as filed in view of the fact that there
is not sufficient disclosure in ternms of structure and

function of this feature which is neant to define an
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inventive nerit over the prior art, in particular as
regards the all eged i nproved adhesion of the barrier

| ayer to the underlying layer. In support of its

concl usion, the Exam ning Division cited decision

T 241/88. In this decision the Board enphasi sed that,
in accordance with the earlier decision T 169/83 (QJ
EPO 1985, 193), in order for features contained in the
drawi ngs to be included in the clains "the condition
must be satisfied that the features are clearly shown
in the drawings originally filed and are clearly,

unm stakably and fully derivable fromthe drawi ngs in
terns of structure and function by a person skilled in
the art to enable himto recogni se these features as
form ng part of the invention when considering the
content of the description as a whole" (see point 2.2,
second paragraph, of the reasons). In the present case,
these conditions are net. Indeed, feature (9) is
clearly shown in the original Figures 3A and 4, as the
Exam ning Division itself found (see above). Moreover,
it is clear to the skilled person that the function of
the barrier layer is to act as a physical barrier to
prevent precipitation of silicon atonms froman Al -S
metallization filmat an ohmc contact with a silicon
substrate (see the application, page 5 lines 3 to 12).
In order for this function to be fulfilled, the barrier
| ayer should be formed both in the contact hole and
around the periphery thereof, as shown in Figures 3A
and 4. It is undisputed that no indication is given in
the application as filed that feature (9) also inproves
t he adhesion of the barrier layer to the underlying
silicon substrate. This is, however, a secondary effect
achi eved by the invention, irrelevant for the
assessnent of the admssibility of the anendnent under
Article 123(2) EPC. In fact, even w thout being aware
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of such an effect, the skilled person would be able to
recogni se feature (9) as formng part of the invention
when considering the content of the description as a
whol e, the invention concerning the use of the
netallization filmprovided in the nenory cell portion
in order to forma barrier layer with respect to the
Al -Si netallization filmprovided in the periphera
portion of the sem conductor nenory devi ce.

A further objection under Article 123(2) EPC, raised by
the Exam ning D vision, was that, although the
anmendnents concerning the definition of the first and
second insulation filns have their basis in the

enbodi nents of Figures 3A and 3B, "these anmendnents
have been taken out of their proper context of
essential features which are explicitly discussed in
the description" (see the decision under appeal,

point 11.2, page 4, second paragraph). In the Board's
judgenent, this objection is not well founded either.
Pursuant to Article 84 EPC the clains shall define the
matter for which protection is sought. This matter is
defined in ternms of the technical features of the
invention (Rule 29(1), first sentence, EPC). In
particular, the claimhas to state the essentia
features of the invention (Rule 29(3) EPC), whereby
"essential features"” nmeans that they solve the

techni cal probl emunderlying the invention

(Rule 27(1)(c) EPC). For the purpose of Article 123(2)
EPC, the content of the application as filed includes
the drawi ngs, so that features which are contained in
the drawi ngs may be used to anend the clains provided
the condition defined in the case | aw of the Boards of
Appeal and referred to in point 2.2 above is net. In
this respect, a distinction should be drawn between the
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context of a specific enbodi nent and that of the

i nvention as clainmed, which represents the solution to
the stated technical problem In the Board' s judgenent,
a specific feature which is disclosed in a drawing in
the context of a particular enbodi nent of the invention
and which is recognised by the skilled person as being
essential to the performance of the invention, in other
wor ds necessary for the solution of the problemto
which the invention relates, may well be included in a
claimw thout having to introduce any other feature of
the particul ar enbodi nent in which the specific feature
is framed. Whether the other features are required for
the object of the enbodinent to function is not

rel evant, because, as stated above, the invention as
clai med nust only define those features which solve the
technical problem It is not the aimof Article 123(2)
EPC to oblige the applicant or the patentee to unduly
restrict the extent of protection conferred by a claim
by including into the claimfeatures of a drawing (an
enbodi nent) which do not contribute to the solution of
t he probl em

In the present case, only one preferred enbodi nent of
the invention is represented in Figures 2 to 4. Al the
anmendnents of claim1 have a basis in the application
as filed and concern essential features of the

i nvention. Moireover, in the Board's judgenent, there is
no need to introduce any other feature in the anended
claim 1.

Clains 2 to 6 essentially correspond to the origina
clainms 3, and 5 to 8. The subject-matter of claim7 is
di scl osed in the application as filed, Figures 2 to 4,
page 8, lines 3 to 35, page 12, lines 5 to 19, and
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page 4, lines 23 to 25.

The description has been brought into conformty wth
t he anended cl ai ns.

For these reasons, the application neets the
requi renents of Article 123(2) EPC

Article 84 EPC

There are no objections under Article 84 EPC

Article 54 EPC

Docunent D1 concerns a sem conductor nenory device as
recited in the preanble of claiml (see Figure 2).
According to Section Il, "low resistive TaSi, on
polysilicon is inplenmented as the gate el ectrode
material." Mreover, "this polycide |layer is also used
to realize lowresistive bit lines" of the nenory cells
(see Figure 1). In Section VII, it is stated that

"hi gh- speed performance was obtai ned by the extensive
use of TaSi, on source, drain and gate of npbst NMOS
transistors in periphery circuits, on bit |lines and
also as low resistive interconnects beneath A lines."
This statenent in Section VIl would not nmake any
technical sense, if the bit lines are considered to be
made of polycide according to Section Il. In view of
the fact that bit lines are conventionally nmade of
doped polysilicon, the expression "bit line" in Section
VI can, however, be interpreted as referring to such a
conventional polysilicon bit line. Thus, Dl discl oses,
on the one hand, that in DRAM devices bit lines are
used, which are made of a netal silicide filmon a
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polysilicon film this technical devel opnent bei ng
acknowl edged in the present application on page 5,
lines 26 to 31, and page 6, lines 20 to 24, and, on the
ot her hand, that TaSi,, and not polycide, is used as |ow
resistive interconnects beneath Al |ines. Hence, there
is no nmention in D1 that the first netallization film
in the nmenory cell portion, including a refractory
metal silicide filmon a polysilicon film further
constitutes a barrier layer in the peripheral circuit
portion, as specified in the characterising part of
claim 1.

Docunent D2 (see abstract) addresses the sane problem
underlying the present application, nanely S
precipitation at the contact between Al -S
metal i zation and silicon. The solution consists in the
provision of a thin TaSi, (x<2) |ayer underneath the

al um ni um based netal lization, which acts as a barrier
against silicon precipitation. Attention is also drawn
to a statenent on page 258, according to which nost
silicides with | ow contact resistance react with the
top alumniumnetal lization and thus nust be separated
fromal um nium by an additional diffusion |ayer. Thus,
al so D2 does not disclose the feature of claim1 that
the first netallization filmin the nenory cel

portion, including a refractory netal silicide filmon
a polysilicon film further constitutes a barrier |ayer
in the peripheral circuit portion.

For these reasons, the subject-matter of claiml is
novel, having regard to docunents D1 and D2.

I nventive step
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An essential feature of the present invention as

cl ai med consists in that the peripheral circuit portion
of the sem conductor nenory devi ce contains contact

hol es having a barrier |ayer fornmed therein and around
a periphery thereof, this barrier |ayer being
constituted by the sane netallization filmwhich is
used for bit lines in the nenory cell portion and has a
dual - | ayer stacked structure of a polysilicon |ayer and
a netal silicide layer. Thus, the invention is based on
the idea of providing a barrier |ayer nmade of the sane
pol yci de structure which is used for bit lines, i.e.
with a different function, in a different region of the
device. This is possible because the peripheral circuit
portion does not enploy bit lines. The above idea is
not obvious to a skilled person, having regard to the
cited docunents.

Both D1 and D2 teach away fromthe present invention.

| ndeed, as shown above (see points 4.1 and 4.2), their
teaching is the use of a single layer of netal silicide
as a barrier layer, in particular TaSi, according to D1
and TaSi, according to D2. Docunent D2 al so envi sages
the possibility of a double |layer to solve the sane
probl em as the present invention, i.e. silicon

di ffusion at the contacts of the Al -Si netallization
with shallow diffusion regions in silicon. However,
such double layer is different fromthe cl ai ned

pol yci de structure because it conprises a netal
silicide and a diffusion barrier between the silicide
and the top alum niumnetallization.
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Mor eover, there would be no reason for the skilled
person to think that the polycide structure used for
bit lines would al so be suitable for making a barrier

| ayer, bearing in mnd that bit |lines nust provide good
conduction of charge to and fromnenory cells whereas
barrier layers have to prevent diffusion between

adj acent | ayers. Indeed, these requirenents are quite
different, so that the skilled person would not
consider that the bit line structure could provide a
nore effective barrier |ayer.

The Exam ning Division's argunentation concerning

i nventive step (see point I11.5.1 of the decision under
appeal ) is based on the allegation that "Dl teaches the
skilled person that the silicide |ayer of the polycide
metallization filmis necessary for formng a barrier
between silicon and an al um ni um based netal li zation."
As a matter of fact, the structure of the peripheral
circuits is not disclosed in docunent D1. It is only
stated that the material TaSi, can be used for bit |ines
and al so as |ow resistive interconnects beneath Al
lines. This disclosure is, however, not sufficient for
alleging that "the silicide |ayer which is used in the
pol ycide filmof the bit lines ... has also to be used
in the sane | evel of netallization also in the contact
hol e structures of the peripheral circuit portion", as
the Exam ning D vision does. It thus appears that the
Exami ning Division interprets the insufficient

di scl osure of a prior art docunent with foreknow edge
of the invention with the consequence that an ex post

facto analysis results.

For these reasons, the subject-matter of Claim1l
i nvol ves an inventive step, having regard to docunents
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D1 and D2.
6. Since the application and the invention to which it

rel ates nmeet the requirements of the EPC, a European
patent can be granted.

O der

For these reasons it iIs 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 foll ow ng docunents:

d ai ns: No. 1-7 as filed with the letter of 26
Novenber 1998,

Descri ption: Pages 1,5-7,9-12 as originally filed,
Page 2,3 as filed with the letter of 26
Novenber 1998,
Page 4,8 as filed with the letter of 12
July 1994,

Dr awi ngs: Sheets 1/3-3/3 as originally filed.

The Regi strar: The Chai r man:

0677.D



- 16 - T 0596/ 94

M Beer G Davi es
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