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Summary of Facts and Subm ssi ons
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The appel | ant contests the decision of the Exam ning
Division to refuse European patent application

No. 92 907 312.0. The reason given for the refusal was
that clainms 1 and 12 filed 10 Novenber 1997 did not
neet the requirenents of Article 84 EPC and, noreover,
that those clains did not neet the requirenents of
Article 52(1) in conjunction with Articles 54 and 56
EPC. Although the applicant alleged there were

di fferences over the prior art, they were not reflected
in the independent clains. The followi ng prior art
docunents were referred to in the decision under
appeal :

D1: | BM Techni cal Disclosure Bulletin, volune 16,
no. 3, August 1973, pages 934 to 936,

D2: US-A-4 357 686,

D3: WO A-8 605 917 and

D4: US-A-4 185 323.

Wth the statenment of grounds of appeal the appell ant
filed as a main request new clainms 1 and 12 (titled
"main request”) to be prosecuted together with
dependent clainms 2 to 11 as on file (i.e. as filed on
10 Novenber 1997) and as an auxiliary request clainms 1
and 12 (titled "auxiliary request”) to be prosecuted
together with the dependent clains 3 to 11 as on file.

| f the Board considered neither the main request nor
the auxiliary request to be allowable, oral proceedings
wer e request ed.
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Clainms 1 and 12 of the main request read as foll ows:

"1l. A nmenory controller for use in a digital conputer
system having a bus, the nenory controller controlling
a nenory including a plurality of storage |ocations,
said nenory controller receiving nmenory access requests
over the bus in the digital conputer systemfor
initiating a nmenory access operation in connection with
a storage location in a selected bank, said nmenory
control |l er conpri sing:

A a menory access control circuit for receiving
menory access requests over the bus and for
perform ng a menory access operation in connection
with a storage location in response thereto and
initiating a refresh operation with respect to
sel ected ones of said nmenory banks; and

B. a menory refresh control circuits for initiating a
refresh operation with respect to sel ected ones of
said nmenory banks conpri si ng:

i a refresh tinmer for generating a refresh
timng signal to indicate an end of each of
a succession of predetermned refresh tine
i nterval s;

i a concurrent refresh control circuit
connected to said refresh timer and said
menory access control circuit for enabling
said nenory access control circuit to
initiate a refresh operation in connection
with a selected nenory bank follow ng the
generation of the refresh timng signa
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concurrent with the performance by said
menory access control circuit of a nmenory
access operation, said concurrent rebank
other than a nenory bank with which the
menory access control neans is performng a
menory access operation, said concurrent
refresh control circuit nmaintaining a
concurrent refresh status information

i ndi cating refresh status of each said
menory bank; and

iii. an urgent refresh control circuit connected
to said refresh tinmer, said nenory access
control circuit and said concurrent refresh
control circuit for enabling said nenory
access control circuit to initiate a refresh
operation in response to generation of the
refresh timng signal and the concurrent
refresh status information maintai ned by
said concurrent refresh control circuit, in
connection with a plurality of nmenory banks
with respect to which said concurrent
refresh control circuit did not initiate a
refresh operation during the preceding
timng interval and for concurrently
di sabling said nenory access control neans
fromperform ng a menory access operation,
except for said refresh operation.

12. A nethod for operating a nmenory controller for use
in a digital conmputer system having a bus, the nenory
controller for controlling a menory including a
plurality of menory banks, each nenory bank including a
plurality of storage |locations, said nmenory controller
receiving nmenory access requests over the bus in the
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digital conmputer systemfor initiating a nenory access
operation in connection wwth a storage |location in a
sel ected bank, said nethod conprising the steps of:

A receiving nenory access requests over the bus and
perform ng a nmenory access operation in connection
with a storage |location in response thereto;

B. generating a timng signal to indicate an end of
each of a succession of predetermned tine
i nterval s;

C. initiating a concurrent refresh operation in

connection with a selected nenory bank foll ow ng

t he generation of the timng signal concurrent
with the performance of a nenory access operation,
t he concurrent refresh operation being initiated
in connection with a nmenory bank other than a
menory bank with which the nenory access operation
i s being performed, and mai ntaining concurrent
refresh status information indicating refresh
status of each said nenory bank; and

D. determining in response to a timng signal and the
concurrent refresh status information the refresh
status of each said nenory bank and initiating an
urgent refresh operation in response to generation
of the timng signal in connection with a nmenory
bank whi ch was not refreshed by concurrent refresh
operations during the preceding timng interval,
and di sabling said nenory access operations during
said urgent refresh operation, except for
perform ng said refresh operation.”

Claims 1 and 12 of the auxiliary request read as

2437.D Y A
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foll ows:

"1l. A nmenory controller for use in a digital conputer
system having a bus, the nenory controller controlling
a nenory including a plurality of storage |ocations,
said nenory controller receiving nmenory access requests
over the bus in the digital conputer systemfor
initiating a nmenory access operation in connection with
a storage location in a selected bank, said nmenory
control |l er conpri sing:

A a menory access control circuit for receiving
menory access requests over the bus and for
perform ng a menory access operation in connection
with a storage location in response thereto and
initiating a refresh operation with respect to
sel ected ones of said nmenory banks; and

B. a menory refresh control circuits for initiating a
refresh operation with respect to sel ected ones of
said nenory banks conpri si ng:

i a refresh tiner for generating a refresh
timng signal to indicate an end of each of
a succession of predetermned refresh tine
i nterval s;

i a concurrent refresh control circuit
connected to said refresh timer and said
menory access control circuit for enabling
said nenory access control circuit to
initiate a refresh operation in connection
with a selected nenory bank follow ng the
generation of the refresh timng signa
concurrent with the performance by said
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menory access control circuit of a nmenory
access operation, said concurrent rebank
other than a nenory bank with which the
menory access control nmeans is performng a
menory access operation, said concurrent
refresh control circuit nmaintaining a
concurrent refresh status information

i ndicating refresh status of each said
menory bank; and

an urgent refresh control circuit connected
to said refresh tinmer, said nenory access
control circuit and said concurrent refresh
control circuit for enabling said nenory
access control circuit to initiate a refresh
operation in response to generation of the
refresh timng signal and the concurrent
refresh status information maintai ned by
said concurrent refresh control circuit, in
connection with a plurality of nmenory banks
with respect to which said concurrent
refresh control circuit did not initiate a
refresh operation during the preceding
timng interval and for concurrently

di sabling said nenory access control neans
fromperform ng a menory access operation,
except for said refresh operation;

further conprising a nenory bank contro

generating circuit for generating nenory

bank control signals for controlling said nenory

bank during a nenory operation and refresh

oper ati on;

said nmenory access control circuit generating a
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signal identifying a menory bank with which it is
perform ng a menory access operation;

D. said concurrent refresh control circuit includes;

i a concurrent refresh status circuit for
generating concurrent refresh status
i ndications for said nmenory banks in
response to generation of said timng
signal; and

i a concurrent refresh priority circuit for
selecting a nenory bank with which to
initiate a refresh operation in response to
t he concurrent refresh status indications
generated by said concurrent refresh status
circuit for said nenory banks and the nmenory
bank identified by the signal fromsaid
menory access control circuit to thereby
identify a nenory bank with which a refresh
operation is to be perforned, said nenory
bank control signal generating circuit
generating nenory bank control signals to
enable a refresh operation with respect to
the identified nenory bank.

12. A nethod for operating a nmenory controller for use
in a digital conmputer system having a bus, the nenory
controller for controlling a menory including a
plurality of menory banks, each nenory bank including a
plurality of storage |locations, said nmenory systemfor
initiating a nmenory access operation in connection with
a storage location in a selected bank, said nethod
conprising the steps of:
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receiving nmenory access requests over the bus and
perform ng a nmenory access operation in connection
with a storage |location in response thereto;

generating a timng signal to indicate an end of
each of a succession of predetermned tine
i nterval s;

selecting a menory bank follow ng the generation
of the timng signal concurrent with the
performance of a nmenory access operation to a
menory bank, the selected nmenory bank bei ng ot her
than the menory bank with which the nenory access
operation is being perforned;

initiating a concurrent refresh operation in
connection with the selected nenory bank
(followi ng the generation of the tim ng signal
concurrent with the performance of a nmenory access
operation, the concurrent refresh operation being
initiated in connection with a nmenory bank ot her
than a nenory bank with which the nenory access
operation is being perforned,) and maintaining
concurrent refresh status information indicating
refresh status of each said nenory bank; and

determining in response to a timng signal and the
concurrent refresh status information the refresh
status of each said nenory bank and initiating an
urgent refresh operation in response to generation
of the timng signal in connection with a nmenory
bank whi ch was not refreshed by concurrent refresh
operations during the preceding timng interval,
and di sabling said nenory access operations during
said urgent refresh operation, except for
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perform ng said refresh operation.”

The appell ant argued in the statenent of grounds that

t he present invention concerned a nenory controller for
a plurality of nmenory banks, not just two nmenory parts
as disclosed in docunent D1. During access to a first
menory bank, a concurrent refresh control circuit
initiated a refresh operation in connection with a

sel ected second nenory bank. Thus, during concurrent
refreshing, only two nenory banks were operated upon
despite a nenory refresh controller being responsible
for multiple nmenory banks. In order to apply the nmenory
systemof D1 to a | arge nunber of nenory banks, the
menory banks would first have to be organised into
pairs, each pair having a refresh timng circuit, two
control circuits and counters. In contrast thereto the
present invention was nmuch sinpler and invol ved
therefore an inventive step.

In a comuni cation annexed to the sunmons to attend
oral proceedings, the Board infornmed the appellant that
al t hough differences between the subject-matter of the
present application and the cited prior art could be
seen fromthe explanation in the grounds of appeal, the
clainms filed therewith did not appear to define
inventive differences with sufficient clarity.

Regarding claim1 of the main request it appeared that
in the first paragraph between the words "plurality of"
and "storage" the words "nenory banks (15A, N), each
menory bank including a plurality of" had been left out
and that in claim1l, fifth paragraph (paragraph Bii)

t he passage "refresh control circuit initiating a
refresh operation in connection with a nenory bank" had
been shrunk to "rebank”. Since two nenory parts | and
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|1 described in docunment D1 involved nore than one
bank, document D1 concerned also a plurality of banks.
It was doubtful whether the subject-matter of claiml
(main request) was new, or involved an inventive step,
having regard to D1.

Sim | ar objections were made with respect to claim 12
of the main request and clains 1 and 12 of the
auxiliary request.

VI . In a letter dated 8 Septenber 2000 the representatives
infornmed the Board that the applicant had instructed
themnot to attend the oral proceedings on 10 Cctober
2000. The oral proceedings were held on 10 Cctober 2000
in the absence of the appellant. It was noted that no
attenpt had been made to answer the outstandi ng
obj ect i ons.

Reasons for the Deci sion

1. The appeal is adm ssible.

2. In the communi cation of the Technical Board of Appeal
dated 11 May 2000 the appellant was infornmed about
numer ous deficiencies in the independent clains 1 and
12 of the main and auxiliary requests (see paragraph V
above), such that clains 1 and 12 of the main and
auxiliary request do not clearly define the matter for
whi ch protection is sought as required in Article 84
EPC. These clains are therefore not allowable.
Attention is drawn to Article 113(2) EPC and deci sion
T 32/82 (QJ 1984, 354), according to which a Board of
Appeal has no authority to order the grant of a patent
containing clainms which are different fromthose

2437.D Y A
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subm tted by the applicant.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M  Hor nel | W J. L. \Weeler
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