BESCHVWERDEKAMVERN  BOARDS OF APPEAL OF CHAMBRES DE RECOURS
DES EUROPAI SCHEN THE EUROPEAN PATENT DE L' OFFI CE EUROPEEN
PATENTAMTS OFFI CE DES BREVETS
I nternal distribution code:
(A [ ] Publicationin Q
(B) [ ] To Chairmen and Menbers
(O [X] To Chairnen
(D) [ 1 No distribution

DECI SI ON

of 5 February 2002

Case Nunber: T 0195/98 - 3.4.3
Appl i cation Nunber: 90104813. 2
Publ i cati on Nunber: 0387834
| PC. HO1L 27/06
Language of the proceedi ngs: EN

Title of invention:
Sem conductor structure for
i nformati on

Appl i cant:

KABUSHI KI KAl SHA TOSHI BA

Opponent :

Headwor d:

Rel evant
EPC Art.

| egal provisions:
54 and 56

Keywor d:

“Mai n request: Novelty (no)"
"Auxiliary request:
arrangenent) "

Deci si ons cited:

Headnot e/ Cat chwor d:

EPA Form 3030 10.93

processi ng and storing of

I nventive step (no) (obvious alternative



9

Européaisches
Patentamt

European
Patent Office

Beschwerdekammern Boards of Appeal

Office européen
des brevets

Chambres de recours

Case Nunber: T 0195/98 -

of the Techni cal

Appel | ant :

Repr esent ati ve:

Deci si on under appeal :

3. 4.

3

DECI SI ON
Board of Appeal
of 5 February 2002

3.4.3

KABUSHI KI KAl SHA TOSHI BA
72, Hori kawa-cho

Sai wai - ku

Kawasaki - shi

Kanagawa- ken 210- 8572 (JIP)

Lehn, Werner,
Hof fmann Eitle
Pat ent- und Rechtsanwal te
Postfach 81 04 20
D- 81904 Minchen

Di pl.-1ng.

(DE)

Deci si on of the Examining Division of the
Eur opean Patent O fice posted 13 Cctober

ref usi ng European patent application
No. 90 104 813.2 pursuant to Article 97(1) EPC

Conposition of the Board:

R K. Shukl a
M Chonent owski
M B. Tardo-Di no

Chai r man:
Member s:

1997



- 1- T 0195/ 97

Summary of Facts and Submn ssions

0780.D

The European patent application No 90 104 813.2
(Publication No. 0 387 834) was refused by a deci sion
of the exam ning division dated 13 Cctober 1997 on the
ground that claim1l of the main and the auxiliary
request | acked an inventive step having regard to the
prior art docunent

D5: US-A-4 424 579.

Caim1l of the main request formng the basis of the
deci sion of the exam ning division reads as fol |l ows:

"1. A sem conductor device having a first functiona
bl ock (202) for processing data for |ogica
operation and data control and a second functi onal
bl ock (206, 302) for previously storing
information required for the data processing both
on a sem conductor substrate (100) in the form of
a silicon | ayer, wherein:

the first functional block (202) is forned
directly on the sem conductor substrate (100);

the second functional block (206, 302) includes a
menory cell array (302) having a plurality of
menory cells, and a functional el enent

section (206) at |east for reading data from said
nmenory cell array;

said functional elenent section (206) is forned
directly on the sem conductor substrate;
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said silicon layer (100) is included as part of
the first functional block (202) and the
functional elenent section (206) of the second
functional block (206, 302);

a first insulating film(110) is formed on said
first functional block and on said functi ona
el enent section;

said nenory cell array (302) is forned on said
first insulating film (110) and conprises a first
arrangenment of conductive wires (112) extending in
an X-direction, and a second arrangenent of
conductive wires (115) extending in an
Y-direction, which first and second arrangenents
have a second insulating film (113) interposed

t her ebet ween and the X-direction and Y-direction
conductive wires of which are three-dinensionally
I ntersected;

said first insulating film (110) has a plurality
of contact holes (110a) disposed in an L-character
shape, for respectively connecting end portions of
said X-direction conductive wres (112) and of
said Y-direction conductive wires (115) of said
menory cell array (302) to said functional elenent
section (206) of said second functional block; and

said functional elenent section (206) of said
second functional block is disposed in an

L- character shape having two regions extending in
directi ons perpendicular to each other and besides
said first functional block (202), but in paralle
to two adj acent edges thereof."”
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Claim1 of the auxiliary request additionally conprises
the features that a random access nenory (204) is
formed beside the first functional block (202) directly
on the sem conductor substrate (100), said random
access nenory having parallel adjacent edges with
respect to the peripheral circuit.

The reasoning in the decision of the exam ning division
was essentially as foll ows:

Mai n request

The devi ce known from docunent D5 conprises, above the
sem conductor substrate (10), a nenory cell array (CM
with a lower |ayer of conductors (14a) in an
X-direction, an internediate insulation |ayer (14b)

and an upper |ayer of conductors (14c) in an
Y-direction; in the sem conductor substrate, there is a
peripheral circuit, conprising an X address decoder
(XD), an Y address decoder (YD) and | oad

transistors (20), for reading data fromthe nenory

cell array whereby, as shown in Figure 6, the X address
decoder (XD) and the Y address decoder (YD) extend in
an L-character shape.

The peripheral circuit in the sem conductor

substrate (10) is separated fromthe nenory cell array
by an insulating film(13) provided with a plurality of
contact holes (16) for connecting the periphera

circuit to the nenory cell array (CM.

Two features distinguish the sem conductor device of
claim1 fromthe known devi ce:

(i) the device is specified as conprising a silicon
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substrate, and

(ii) the device is specified as having a periphera
circuit and contact hol es disposed in an L-
character shape.

Concerning the distinguishing feature (i), it is
general ly known to be advantageous to use silicon as a
substrate for sem conductor devices.

The difference defined in item (ii) in substance
anmounts to providing an alternative arrangenent for the
peripheral circuit and the correspondi ng contact hol es
al ready present for reading data while nmaintaining a
small chip area, and this is considered as an obvi ous
alternative

Therefore, the subject-matter of claiml1 of the main
request | acks an inventive step.

Auxi liary request

A further feature distinguishes the sem conductor
device of claim1l of the auxiliary request fromthat of
t he device known from docunent D5 in that:

(iii) the device is specified as having a random
access nmenory (RAM forned directly in and on
the silicon substrate and havi ng parall el
adj acent edges wth respect to the peripheral
circuit.

However, a rectangul ar shaped random access nenory
havi ng parallel edges with respect to nenory |ines
(14a, 14c) is known from docunent D5 (see Figures 9



0780.D

- 5 - T 0195/ 97

and 10 and colum 9, lines 42 to 49), ie, with respect
to anot her enbodi nent in the docunent. A skilled person
wishing to realize a digital conputer with a

rect angul ar shaped RAM woul d form the rectangul ar
shaped RAMin the interior of the substrate in the
space which is open for logic and beneath the

i nsul ating |ayer (13).

Therefore, claim1 of the auxiliary request also | acks
an i nventive step.

On 11 Decenber 1997, the applicant | odged an appea

agai nst the decision of the exam ning division, paying
the appeal fee on the sane day. A statenent setting out
the grounds of the appeal was filed on 13 February
1998.

During the oral proceedings on 5 February 2002, the
appel l ant requested that the decision under appeal be
set aside and that a patent be granted on the basis of

- Main request Clains 1 to 12 according to the nmain
request filed on 7 January 2002 and as anended
according to the letter dated 17 January 2002; or

- Auxiliary request clains 1 to 9 filed with the
|l etter dated 17 January 2002.

Caim1l of the appellant's main request reads as
fol | ows:

"1. A sem conductor device having, on a sem conductor
substrate (100), a first functional block (202)
for processing data for |ogical operation and data
control, and a second functional block (206, 302)
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for previously storing information required for
the data processing, wherein

said first functional block (202) has a transistor
section (101, 102) formed directly on said
sem conduct or substrate (100);

said second functional block (206, 302) has a
menory cell array (302) |ocated above said

transi stor section of said first functional bl ock,
and a transistor section (104, 105) for formng a
peripheral circuit (206) including a decoder, said
transi stor section of said second functional block
al so being forned directly on said sem conduct or
substrate (100);

said transistor section (101, 102) of said first
functional block (202) and said transistor

section (104, 105) of said second functiona

bl ock (206, 302) are fornmed in a |ower |ayer (200)
formed on said sem conductor substrate, and said
menory cell array (302) is forned in an upper

| ayer (300) provided above said | ower |ayer and
separated therefromby an insulating passivation
film (110);

said nenory cell array (302) conprising, wthout
including a transistor, a plurality of conductive
wires (112) extending in an X-direction, and a
plurality of conductive wires (115) extending in
an Y-direction, wherein an insulating passivation
film(113) is provided between said X-direction
conductive wires (112) and said Y-direction
conductive wires (115), said X-direction
conductive wires and said Y-direction conductive
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Wi res being three-di nensionally intersected when
being viewed in a direction substantially

per pendi cul ar to an XY plane including said X-
direction and said Y-direction, and being
electrically interconnected at optiona

t hree-di nensional intersections (113a) in
accordance with said information previously
stored. "

Caiml of the appellant's auxiliary request contains
additionally two features at the end of the claimwhich
read as foll ows:

"wher ei n

said menory cell array (302) has a substantially
rect angul ar shape; and

said transistor section (104, 105) of said second
functional block (206, 302) is fornmed so as to have a
substantially L-character shape having two edges being
| ocated slightly outside and bel ow two adj acent edges
of said nenory cell array (302) so as to face said two
edges of said nenory cell array."”

The appel lant submitted in substance the foll ow ng
argunments in support of his requests:

Mai n request

There is no indication in docunent D5 that transistors
are not to be included in the upper |ayer (14) above
the insulating | ayer covering the sem conduct or
substrate and in particular in the menory cell array.

I ndeed, there are no transistors shown in the upper
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| ayer (14); however, it cannot be concluded fromthe

m ssing information that there is no transistor in this
upper |ayer. Therefore, since transistors are not
excluded in the upper layer of the known device, the
subject-matter of the claimis new.

Auxi | i ary request

The invention as illustrated in principle in Figure 1
of the application provides a specific arrangenent of

t he conponents of the device: in the upper |ayer, there
is the nenory cell array whereas the central processing
unit (CPU) and the random access nenory (RAM of the
conputer together with the L-character shaped
peripheral circuit conprising the decoders for the
menory cell array, are all in the lower |ayer. This
provides nore area for the transistor sections in the

| ower | ayer and relatively short interconnections due
to the direct connections fromthe L-character shaped
peripheral circuit to the nmenory cell array, resulting
in high speed of information transm ssion. These | ast
features are not suggested in docunent D5, so that the
subject-matter of claim1 of the auxiliary request

i nvol ves an inventive step.

Reasons for the Deci sion

1. The appeal is adm ssible.
2. Mai n request - Novelty
2.1 A sem conductor device on a sem conduct or

substrate (10) is known from docunent D5 (see Figures 1

0780.D Y A
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to 6 and correspondi ng description) conpri sing,

a first functional block (the arithnetic section at the
bottom of Figure 6) for processing data for |ogica
operation and data control (see colum 6, |lines 21

to 29),

and a second functional block (14, CM XD, YD, 20,
21, 22) (see Figure 6; colum 6, lines 30 to 40) for
previously storing information required for the data
processi ng;

the first functional block has a transistor
section (12) formed directly on the sem conduct or
substrate (10);

t he second functional block (14, CM XD, YD, 20,

21, 22) has a nenory cell array (14, CM |ocated above
the transistor section (12) of the first functiona

bl ock, and a transistor section (XD, YD, 20, 21, 22)
for formng a peripheral circuit including a decoder
(the X address decoder, the Y address decoder); the
transi stor section of the second functional block is
also fornmed directly on the sem conductor substrate
(see colum 4, line 53 to colum 5, line 5 and

Figure 4);

the transistor section of the first functional block
and the transistor section of the second functiona

bl ock are forned in a |lower layer (12) forned on the
sem conduct or substrate (10), and the nenory cell array
is formed in an upper |ayer (14) provided above the

| ower | ayer and separated therefrom by an insulating
passivation film (13) (see Figure 6 and colum 6,

lines 21 to 40);

0780.D Y A
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the nenory cell array (CM conprises a plurality of
conductive wires (1l4a) extending in a first direction,
a plurality of conductive wires (14c) extending in a
direction orthogonal to the first direction, and an

i nsul ati ng passivation film (14b) forned between the
conductive wires in the first direction and the
conductive wires in the orthogonal direction; the
conductive wires in the first direction and the
conductive wires in the orthogonal direction are three-
di nensional ly intersected when being viewed in a

di rection substantially perpendicular to a pl ane

i ncluding these two orthogonal directions, and are
electrically interconnected at optional three-

di mensi onal intersections (15) in accordance with the
i nformati on previously stored.

The appel |l ant argued that a core feature of the present
invention is that the nenory cell array provided in the
upper | ayer does not include a transistor. Neither
docunment D5 nor any of the other prior art docunents

di scl ose or suggest such a structure. In particular,
the lack of information in docunent D5 cannot be
utilized to conclude that there is no transistor in the
upper | ayer.

However, it is to be noted that there is no transistor
di scl osed in the functional nmeans in the upper |ayer of
the device known fromFigures 1 to 6 of docunent Db5.

Al so, the transistors which are referred to in this
docunent (see in particular colum 4, line 59 to

colum 5, line 5 and colum 6, line 66 to colum 7,
line 5; Figures 4 to 6) are provided in the | ower

| ayer (12) directly on the sem conductor substrate; in
particular, the transistors (20) and (21) are nentioned
as |lying beneath the insulating |layer (13) and as being
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a portion of the transistors (12) formed directly on
the sem conductor substrate. The circuit for the X and
Y address decoders including transistors (22), is
mentioned as having its outputs coupled to nenory (14)
t hrough apertures (16).

Therefore, the appellant's argunents are not
convi nci ng.

Consequently, the subject-matter of present claiml is
not di stinguished fromthe device known fromFigures 1
to 6 of docunent D5 and thus | acks novelty in the sense
of Article 54 EPC.

Therefore, claiml of the main request is not allowable
(Article 52(1) EPC).

Auxi | i ary request

Novel ty

Al the features of claim1l of the auxiliary request
which are recited in claim1 of the nmain request, ie
are derivable fromFigures 1 to 6 and the correspondi ng
text of docunent D5 (see itemV of the Summary of Facts
and Subm ssions and item 2 of the reasons).

Moreover, in the device known from Figure 6 of

docunent D5 (see also Figure 4), the nenory cell array
(14, CM is shown as having a substantially rectangul ar
shape. Furthernore, it is shown in Figure 6 of docunent
D5 (see in particular colum 6, lines 21 to 40), which
is nmentioned as illustrating a preferred physica

| ayout for the control section of the conputer, that
the X address decoder (XD) and the Y address decoder
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(YD) of the second functional block (14, CM XD, YD,
20, 21, 22) are arranged in a substantially L-character
shape having two edges |located so as to face said two
adj acent edges of the nenory cell array (14, CM.

However, in the known device (see colum 6, line 66 to
colum 7, line 5), the nenory cell array (CM overlies,
in addition to the arithmetic section, ie the

transi stor section of the first functional block ie the
decoders (XD) and (YD). Thus, the transistor

section (XD, YD, 20, 21, 22) of the second functiona

bl ock (14, CM XD, YD, 20, 21, 22), and in particular
the arrangenent of the X and Y address decoders (XD)
and (YD) with its substantially L-character shape, is
not derivable as having two edges |ocated slightly
out si de and bel ow two adj acent edges of the nenory cel
array (14, CM so as to face the two adjacent edges of
the nmenory cell array, as specified in claim1.

Therefore, since the further prior art docunents are
| ess rel evant, the subject-matter of claiml1 is not
conprised in the state of the art and is thus new in
the sense of Article 54 EPC

I nventive step

Starting fromthe device known from Figure 6 of
docunment D5 with the substantially L-character shape
formed by the X and Y address decoders (XD) and (YD),
to arrive at the device according to claim1 of the
auxiliary request, it is necessary to arrange the
transi stor section of the second functiona

bl ock (XD, YD, 20, 21, 22) in accordance wth an
alternative design, in such a way that this transistor
section (XD, YD, 20, 21, 22) of the second functiona
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bl ock (14, CM XD, YD, 20, 21, 22) has a substantially
L-character shape with two edges being |ocated slightly
out si de and bel ow two adj acent edges of the nenory cel
array (14, CM so as to face the two adjacent edges of
the menory cell array.

However, in the Board' s judgnent, as convincingly set
forth in the decision under appeal, for the person
skilled in the art, transferring the transistors of the
transi stor section of the second functional block to
arrive at an arrangenent wherein the edges of the L-
character-shaped transi stor section are | ocated outside
the edges of the nenory cell array is an obvious
alternative to the known arrangenent.

Therefore, the subject-matter of claiml1 of the
auxiliary request is obvious having regard to the state
of the art and thus |lacks an inventive step in the
sense of Article 56 EPC

Consequently, the application is not allowable
(Article 97(1) EPC).

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

0780.D
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