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Summary of Facts and Subm ssi ons

3297.D

The opposition by the appellant to European patent

No. 285 667 in the nanme of the respondent was rejected
by the opposition division in the decision under
appeal. As granted, claim1 (subdivided for ease of
reference into features F1 to F8 as in the appeal ed
deci sion and the statenent of grounds) reads:

"A sequence controller (1) conprising:

F1: a program storage neans (22) for storing a
sequence program external signal input term nals
divided into multiple blocks (3a), at |east one bl ock
bei ng subdivided into nultiple groups (la), each group
consisting of multiple termnals (tl....tn);

F2: an arithnmetic and | ogi c operation neans (21b)
having a timng signal generating circuit for producing
atimng signal, the arithnmetic and | ogic operation
means (21b) being adapted to perform | ogic operation on
two or nore signals including the external signals
taken in fromthe external signal input term nals,
according to a sequence programread out fromthe
program st orage neans (22) in synchronismwth the

timng signal

F3: an output neans for outputting a control signal
according to the result of operation perforned by the
arithnetic and | ogi c operation neans (21b);

characterised in that

F4: first signal generating nmeans (lal, |a2) disposed
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for each one of said groups for outputting a first
signal when a signal calling for an interrupt

processing conmes to at |east one of said nmultiple
termnals (tl) associated with a particul ar group;

F5: second signal generating neans (3a, 3b) disposed
for each one of said blocks for outputting a second
signal when at |east one of said multiple groups
associated with a particular block outputs the first

si gnal ;

F6: a second signal transfer means for informng the
arithmetic and | ogic operation neans (21b) that the
second signal has occurred in one of the bl ocks; and

F7: an access neans by which the arithnetic and | ogic
operation neans (21b) when inforned by the second
signal transfer neans of the occurrence of the second
signal stops the logic operation required by the
sequence program accesses the second signal generating

means successively

F8:. and, when it finds the particular second signal
generating neans that has produced the second signal,
successi vely accesses the first signal generating neans
bel onging to that block to identify the particular
first signal generating nmeans which has output the

first signal."

| ndependent claim4 differs fromclaim1l in that in
feature F2 there is a program counter for outputting a
menory address signal in synchronismw th the timng

signal, the generating circuit for which has been
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deleted. In addition, after feature F3, there is a
speci fying neans for specifying sone of the external
signal input termnals as interrupt inputs. The end of
feature F4 is anended to define that a signal on only
one (instead of any) of the termnals in the group

generates an interrupt.

The opposition division held that the grounds for
opposi tion nentioned in Article 100(a) EPC did not
prejudi ce the mai ntenance of the patent as granted,
having regard inter alia to the foll owi ng docunents:

Dl1: Sienens Catal og ST 52, Section B, 1985: "SIMATIC
S5 S5-115U Programmabl e Controller”.

D2: EP-A-0 104 545

D3: Datenverarbeitung mt M kroprozessoren, Teil 1
Har dware, R Bodo, Hanser Verlag, Minchen, Wen,
1983, pages 175 to 176, 215 to 235, and 292 to
294.

The opposition division reasoned as foll ows:

(a) in the sumons to oral proceedings dated 29 May
1996:

"4) D1 di scl oses a progranmabl e controller
arrangenent which either explicitly or
inplicitly contains all of the features F1-
F3 of claim1. Furthernore, in D1 (page 8/4,
third paragraph) it is nentioned that, if

certain events occur or certain input

3297.D



(b)

3297.D

- 4 - T 0200/ 97

signal s change, cyclic program processing is
i nterrupted. However, no details are given
as to how such an interrupt arrangenent
coul d be organised, nor is it suggested that
t he system could be given the capability of
di stingui shing between interrupts received
at different groups of termnals of a given
i nput nodul e. "

in the decision under appeal:

"6.2) The Opposition Division is of the opinion
that the system of D3 establishes the source
of an interrupt signal by way of a procedure
i nvol ving the exchange of information on the
data bus between the CPU and both the naster
and slave interrupt units, as well as the
exchange of information on the three cascade
lines (CAS O to CAS 2) linking the master
and the slave interrupt units. As part of
this procedure it is considered that the

follow ng steps are carried out:

a) An interrupt request (IR) is received by
a slave interrupt unit;

b) The slave interrupt unit sends an IR to
the master interrupt unit;

c) The master interrupt unit sends an IR to
t he CPU,

d) The CPU sends an interrupt acknow edge to
the master interrupt unit;

e) The master interrupt unit again sends an
IRto the CPU (together with a first byte);
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f) The master interrupt unit sends an IR to
the CPU one nore tine (together with a
second byte);

g) The first and second bytes constitute the
address of the interrupt routine to be
executed by the CPU (and thus inplicitly
identifies the origin of the IR)."

It is considered that this conplex procedure
woul d not give a hint to the skilled man to
develop the relatively sinple hierarchical
access arrangenent defined in feature F8 of
claiml of the patent; nanely [...]"

The Opposition Division is of the opinion
that the arrangenent of D2 does not render
claim1l of the patent obvious, for the

reasons given bel ow,

a) The arrangenent of D2 uses a single
common interrupt line 19 to transmt an
interrupt fromthe said externa

i nput/out put boards 13 to the CPU 1 (see
page 2, lines 13 to 18 and page 7, lines 2-
8) .

b) On receiving the interrupt the CPU 1
sends a common address to each of the said
external input/output boards via the address
bus 15 (see figure 3 and page 7, lines 10-
20) .

c) Each external input/output board 13
responds to this comon address by sendi ng

an identification signal (nanely, an
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interrupt request identifying signal) to the
CPU 1 on the data bus 17. This
identification signal conprises one reserved
bit for each external input/output board, by
means of which each external input/output
board can signal whether or not it initiated
the interrupt (see page 3, lines 22-25;

page 7, line 20 to page 8, line 7; and
claim1l1, lines 19-24).

d [...] There is thus no hint in the

di scl osure of D2 of the hierarchical access
arrangenment defined by feature F8 of claim1l
of the invention; nanely [...]"

The appel | ant (opponent) | odged an appeal against the
decision, paid the prescribed fee and filed a statenent
of grounds of appeal in tinme. The appellant requested
that the decision under appeal be set aside and that
the patent be revoked. In a letter of reply the
respondent (proprietor) requested that the appeal be

di sm ssed and that the patent be nai ntained as granted.
As an auxiliary request, the respondent requested oral

pr oceedi ngs.

In a comuni cation acconpanyi ng the sunmons to oral
proceedi ngs dated 13 October 1998 the Board expressed
its prelimnary opinion

The appel |l ant on 2 Novenber 1998 filed a response and
new docunents (listed below, as evidence of the common

knowl edge of the skilled person.

El ekt roni k, Sonderheft 1, M kroprozessoren hardware,

3297.D Y A
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pages 107 to 112, Franzis-Verlag, 1977; D. Hamer:

"I nterruptverarbeitung bei Prozel3st euerungen”

and fromthe sanme source on page 90; M E. Losel: "D e
I nterruptstruktur des M kroprozessors F8"

The respondent also filed a reply, received 16 Novenber
1998, which included new clains 1 and 4 of an auxiliary
request, which adds to the end of feature F4 of claim1
and the corresponding feature in claim4 the wording:

"wherein the signal is latched until it is accessed at

the term nal ".

Oral proceedi ngs took place before the Board on

1 Decenber 1998, during which the appell ant requested
that the new docunents be admtted into the

proceedi ngs, whereas the respondent requested this be

r ef used.

3297.D Y
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During the course of the appeal, the appellant argued
as follows:

The new docunents were relevant, and as they
represented comon know edge of the skilled person
could be admtted even at so late a stage of the

pr oceedi ngs.

In order to determ ne which I/0O board issued the
interrupt, the systemof D2 nust have operated
sequentially as cl ai med because, as is well known, in a
m croprocessor all processing actions were carried out

i n sequence and not sinultaneously. Furthernore, in the
systemof D2 the ID-bits could not have been out put
fromall 1/0O boards simultaneously because this would
have led to bus contention if the sanme bit position
fromdifferent boards had a different |logic |evel. Thus
the bit pattern containing the ID-bits nust have been
read, and therefore accessed, fromeach |1/O board in
separate read cycles, ie. successively. The separate
bit patterns would then have been ORred together to
formthe final pattern described in D2. Even if this
process was not explicitly described in D2, the skilled
person woul d have realised that this was what was
meant. The idea of grouping the interrupts into a

hi erarchy was obvious fromthe skilled person's common

know edge.

3297.D
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The cascaded structure of Progranmabl e |Interrupt
Controllers (PICs) showm in the circuit on page 235 of
D3 was a hierarchical structure because it had a nunber
of slave PICs, corresponding to the groups, each
connected a single master PIC, corresponding to a

bl ock. The description, starting at page 224 of D3, of
t he nmechani sm by which an interrupt at an input to a
slave PIC was identified (see paragraph Il above) was
equi val ent to successively accessing the second signal
means (master PIC) and then the first signal neans
(slave PIC) as clainmed. Al though D3 only showed one
master PIC (block), it would have been obvious to
expand the systemto include additional master PICs.

Finally, the claimed successive accessing of a signal
generating nmeans after an interrupt was nothing nore
than the well known technique of polling. The skilled
person woul d therefore have considered polling the
input interrupts in D1 to determi ne the source of the
interrupt. However, it would not have nade sense in the
context of the nodular systemof D1 to poll all of the
maxi mum possi bl e 512 i nputs di scl osed on page 2/1, and
this woul d have suggested polling the inputs according
to the existing hierarchy of the inputs, nanely in the

order of cards (blocks) and then groups.

VIIl. The respondent argued as foll ows:

The new docunents were filed only one nonth before the
oral proceedings which was too |ate for his Japanese
client to arrange a translation and consider their
content. Moreover, according to established

jurisprudence of the boards of appeal, they should only

3297.D Y A
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be admtted if they were prima facia rel evant, which
di d not appear to be the case.

The prior art technique of polling was sinply the
process of checking each input to see if a signal was
present. This was a slow process and the invention

i nproved the speed by using an interrupt and then
polling to find the source of the interrupt, a

conmbi nati on which was previously not known in the art.
This differed fromthe prior art of D2 and D3 in that
the processor was active in determning the interrupt
and it did not sinply wait for an address. As a result,
t he nunber of interrupts that could be serviced by the
sequence controller of the invention was not limted by
the wwdth of the data bus which carried the address as
it was in D2 or D3.

Apart fromthe above differences, the invention was
faster than the prior art polling and sinpler than the
paral l el systens of D2 and D3.

The invention was nmade in 1986 when it was not

envi saged that sequence controllers would have so many
i nterrupt sources. There was therefore no reason for
the skilled person to consider solving the probl em of
servicing these interrupts in a way other than that
described in the prior art and certainly not as

cl ai nmed.
The appel | ant requested that the decision under appea

be set aside and that the European patent No. 285 667

be revoked.

3297.D Y A
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The respondent requested as main request that the
appeal be dism ssed, as first auxiliary request that
t he deci sion under appeal be set aside and that the
patent be maintained with clains 1 and 4 as subm tted
on 16 Novenber 1998 and ot herw se as granted, and as
second auxiliary request that it be afforded an
opportunity to submt further amendnents.

Reasons for the Decision

1. The appeal conplies with Article 106 to 108 and Rul e 64
EPC and is, therefore, adm ssible.

2. Late filed documents

2.1 The appel |l ant sought to strengthen his view on what was
consi dered as conmon general know edge in the art by
means of the late filed docunents. The Board however
sees no need to take these docunents into account. As
poi nted out by the respondent, according to established
jurisprudence, the mnimumrequirenment for
adm ssibility in appeal proceedings is that they are
prima facia highly relevant. The Board agrees with the
respondent that they are not and accordingly decides
not to admt themunder Article 114(2) EPC (cf.

T 85/93, QJ EPO 1998, 183).

3. Inventive step (main request)
3.1 The patent concerns the problemof identifying in a
sequence controller a signal input term nal that

produced an interrupt. This is solved by grouping the

3297.D Y A
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termnals into nultiple blocks and subdividing the

bl ocks into multiple groups each containing nmultiple
termnals. When an interrupt occurs, it is identified
by first checking the blocks in sequence to find the
associated interrupt signal, and then checking the
groups. Caim1l defines that this checking is carried
out by an access neans which "successively accesses”
signal generating neans associated with the bl ocks and
t he groups.

It seenms to the Board that the majority of the

appel lant's argunents was devoted to establishing that
t he cl ai ned successi ve accessing to find the source of
the interrupt was equivalent to "polling" and was
common general know edge in the art. The Board is of

t he opi nion, already expressed at paragraph 6.11 of the
Board's communi cation of 13 October 1998, that this is
i ndeed the case and that device polling after an
interrupt is an alternative to the other well known

i nterrupt handling techni que, proposed in D2 and D3,
namely the vectored interrupt which the respondent

cont est ed.

However, as pointed out above, the invention is not
sinply device polling to determ ne the source of an
interrupt, but its application to a two-|evel hierarchy
of interrupts in order to avoid polling all of the
interrupts. The Board agrees with and has essentially
nothing to add to the opposition division's analysis of
the prior art and its conclusion that none of the
avai l abl e prior art documents suggests this idea (see
paragraph |11l above). In the foll ow ng paragraphs the

Board, however, presents its comments on the

3297.D
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appel l ant's new argunents.

The Board agrees with the opposition division's
statenment at paragraph 4 of the sumnmons to oral
proceedi ngs (see paragraph |1l above) that Dl gives no
detai |l s whatsoever of the interrupt nechanism save
that the user programcan be interrupt driven. The
Board considers that the appellant's attenpt to read
into D1 a hierarchical polling technique to mrror the
structure of the inputs on the I/Ocards is a clear
case of using hindsight for which there is no
indication in D1 or any other docunent. Rather, it
appears to the Board that the skilled person woul d,
usi ng the above nentioned common general know edge in
the art, consider polling all the inputs in turn and,
if that was too slow, using a vectored interrupt as in
D2 or D3.

As far as D2 is concerned, the Board sees no indication
of any hierarchy. Moreover, as nentioned above, the
Board considers that D2 uses the principle of vectored
interrupts rather than polling. Nor does the Board
agree with the appellant that D2 discl oses anything
which falls under a literal interpretation of the

cl ai med successive accessing. Wiilst it is agreed that
the interrupt processing itself nmay occur in successive
steps correspondi ng to machi ne cycles of the

m croprocessor, the Board understands the readi ng of
the byte fornmed by the ID-bits to be a single operation
whi ch occurs only once for each interrupt. Since only
one bit fromeach I/O board is connected to the data
bus, the Board cannot see how the data fromdifferent

boards can conflict as argued by the appellant.

3297.D
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Despite the fact that the arrangenent of D3 al so uses
the principle of vectored interrupts, the Board agrees
with the appellant that, in this case, the process of
extracting the interrupt address is technically
speaki ng a successive accessing of the PICs which could
thus fall under an interpretation of this feature of
the claimtaken in isolation. However, the claimalso
states that the successive accessing is applied in turn
to the second and then the first signal generating
means until it finds the particular one that has
produced the interrupt. In other words the claim
inmplies an el enent of querying various possible sources
of the interrupt until it finds the correct one. The
successi ve accessing in D3 however does not contain
this elenent, but always yields the address of the

interrupt after a fixed nunber of accesses.

In this respect, the Board woul d nodify the opposition
division's sunmary of the operation of D3 (see
paragraph |11 above) by adding that the address of the
interrupt is contained in the second and third bytes of
a three byte sequence. Furthernore D3 discl oses at

page 227, lines 3 to 7, that in the cascade
arrangenent, the slave PIC outputs the two address
bytes. However, nothing turns on these differences,
since the address is still delivered in a fixed nunber

of bytes.

Thus al t hough the successive accessing in D3 results in
the identification of the interrupt source, the Board
considers that the claimspecifies that the

identification is to be done in a different way;

3297.D
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3.10

Or der

For

essentially reflecting the difference between device
pol ling and vectored interrupts.

Finally, the Board does not agree with the appell ant
that it would be obvious to expand the systens to

i nclude additional master PICs (bl ocks) because D3
states in the second sentence in the |ast paragraph on
page 226 that only one PIC can be used as a naster.

Apparatus claim4 is subject to the sane observati ons,

mutatis mutandis, as claim1.

Since granted claim11 involves an inventive step, it
follows that the patent may be nai ntained as granted
and it is not necessary to consider the respondent's

auxiliary requests.

these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Beer

P. K J. van den Berg

3297.D

T 0200/ 97



