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Summary of Facts and Submn ssions

The appeal |ies against the decision of the exam ning
di vision to refuse European patent application

No. 90 111 438.9 dated 2 Decenber 1996. The ground for
the refusal was that the invention as clained did not
i nvol ve an inventive step (Article 56 EPC). The
deci si on under appeal refers inter alia to the
docunent s:

Dl: EP-A-0 022 870, and
D2: EP-A-0 024 903.

. The appel |l ant (applicant) | odged an appeal which was
recei ved 31 January 1997. The appeal fee was payed the
sane day. The statenent of the grounds of appeal was
received 2 April 1997.
The appel | ant requested that the decision of the
exam ni ng division be set aside and that a patent be
granted on the basis of clainms 1 to 4 filed with the
|l etter of 24 Septenber 2001.

L1l The wordi ng of the independent claimis as foll ows:

"1. A CMOS DRAM nenory devi ce conpri sing

a sem conduct or substrate (10) havi ng inner
resi stance and capacitance;

a MOS nenory integrated circuit (12) including MOS

transi stors of enhancenent type forned on said
sem conduct or substrate (10); and
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substrate bias generation circuit neans arranged
on said sem conductor substrate (10), for absorbing
carriers which are injected fromsaid MOS nenory
integrated circuit (12) into said sem conductor
substrate (10) through the inner resistance and the
capaci t ance;

wher ei n

sai d substrate bias generation circuit neans
conprises a plurality of substrate bias voltage
generation circuits including first and second
substrate bias voltage generation circuits (11A, 11B)

said bias voltage generation circuits (11A, 11B)
are respectively arranged at opposite sides of said MXS
menory integrated circuit (12), to thereby mnimze a
tenporal and | ocal variation of a desired substrate
potential, which is caused by carriers, wherein the
arrangenent of said bias voltage generation circuits
(11A, 11B) satisfying the follow ng conditions:

a tinme constant (T) of current flowng into said
first and second substrate bias voltage generation
circuits (11A, 11B) through the inner resistance (R 2)
and the capacitance (C/2) of said sem conductor
substrate (10) is at a m ninmumvalue (TO/4), and

a distance fromsaid first substrate bias voltage
generation circuit (11A) to a portion of said MOS
menory integrated circuit (12) furthest fromsaid
substrate bias voltage generation circuit (11A) is
substantially equal to a distance fromsaid second
substrate bias voltage generation circuit (11B) to a
portion of said MOS nenory integrated circuit (12)
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furthest fromsaid second substrate bias voltage
generation circuit (11B); and

said first and second substrate bias voltage
generation circuits (11A, 11B) are respectively
al located to equally divided areas of said MOS nenory
integrated circuit (12)."

The appel |l ant argued essentially as foll ows:

- Contrary to what is disclosed in the prior art
docunents, the clainmed nenory device conprises at | east
two substrate bias voltage generation circuits |ocated
on different positions of the sem conductor substrate
in order to evenly absorb the surplus carriers in the
substrate in consideration of its inner resistance and
capacity. Although in the prior art the inportance of
reduci ng variations of the substrate bias potential has
been recogni zed, this was not the case with respect to
the necessity of restricting to a mninmmthe tenpora
and | ocal variations of the substrate's potential. It
is for the first tine that transient processes and the
ti me dependence of the substrate bias voltage has been
taken into account.

Reasons for the Decision

2807.D

The appeal is adm ssible.
Amendnents (Articles 84 and 123(2) EPC)
The cl ai n8 have been anended in the course of the

appeal proceedi ngs. Al though, these anmendnents are not
di scussed in detail here, as the appeal did not succeed
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for the reasons which follow, they conply wit the
requi renents of Articles 123(2) and 84 EPC

3. I nventive step (Article 56 EPQC)

3.1 Docunent D1 di scl oses a CMOS DRAM ( Conpl enentary Met al -
Oxi de- Sem conduct or Dynam ¢ Random Access Menory)
menory circuit conprising a substrate bias generation
circuit 17 which absorbs the so-called substrate
current. This current is forned by carriers which are
generated by inpact ionization in the channel region of
the transistors and are injected into the substrate.
Since in a dynamc type nenory circuit the operating
frequency is variable, the bias generation circuit
di sclosed in this docunent is formed by a first
generator that absorbs a nmagnitude of the substrate
current proportional to the operating frequency and by
a second generator whose output is independent of the
operating frequency. However, as shown in Figure 1,
bot h generators are placed on the sane area of the
substrate and form in fact, a single generator (cf.
page 1, lines 4 to 8; page 2, lines 13 to 17; page 3,
lines 22 to 34).

3.2 The nmenory device according to claim1l of the present
application differs fromthis known nenory device
essentially in that

- at least two substrate bias voltage generation
circuits (11A, 11B) are provided on opposite sides of
the nenory integrated circuit in order to mnimze
tenporal and |l ocal variations of the desired substrate
potenti al .

3.3 According to the application, it is an object of the
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invention to prevent that in a relatively |arge, high-
speed sem conductor nenory the substrate potentia
deviates transiently and locally froma preset val ue
due to the carriers injected into the substrate (cf.
colum 2, line 52 to columm 3, line 6).

The provision of at |east two substrate bias voltage
generation circuits on different | ocations of the
substrate reduces the resistance and capacity of the
substrate area allocated to each bias circuit.
Consequently, the tinme constant of the current flow ng
in the substrate is reduced with respect to the
situation in which only a single bias circuit is
present and a hi gher degree of tenporal stability of
the substrate's potential can be realized (cf.

colum 3, lines 23 to 31).

The Board concurs with the appellant in that docunents
D1 and D2 do not addresses explicitly the probl em of
tenporal variations of the substrate's potential and
that these docunents are mainly concerned with

i nmproving the electric properties of a single biasing
circuit. However, both docunents underline the

I nportance of maintaining the substrate bias voltage at
a desired value to avoid mal functions of the nenory
devi ce.

Docunment D1 di scloses that the |evel of the threshold
vol tage nust be nmintained at a desired optinmum |l evel .
The nenory devi ce becones either unstable and
susceptible to noise or cannot be operated at high

swi tching speeds if the threshold voltage is bel ow or
above this level, respectively. The substrate bias

vol tage generator assures that the threshold voltage is
mai ntai ned at this preset |evel (cf. "Background art",
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page 1, lines 10 to 29).

Al so docunent D2 discloses that variations of the
threshol d vol tage causes nmal functions of the nenory
device due to variations of the potentials of the input
signals. A substrate bias voltage generator is,
therefore, provided for maintaining the substrate
potential at the desired value. In this docunent a
substrate bias generating circuit is provided for
generating a stable substrate potential and for
reducing variations in the substrate potential due
inter alia to variations of the substrate current (cf.
page 1, lines 5 to 26 and page 2, lines 1 to 5 and 22
to 25).

The skilled person in the art was, therefore, aware
that the substrate's potential had to be nmintained at
an optinmum |l evel. Furthernore, he would carefully
consi der the substrate biasing, as it is disclosed in
docunents D1 and D2 that a possible cause of

mal functi on of the nenory device is the departure of
the substrate bias voltage formthis desired |evel.

The appell ant has argued that it is the first tine that
the local variations and the transient behaviour of the
substrate bias voltage has been taken into account.

The Board, however, cannot follow this argunent, since
the specification in docunents D1 and D2 that the
substrate potential should be maintained at the opti num
| evel inplies that any departure fromthis optinmm

| evel should be corrected as fast as possible, i.e. the
bias circuit nust quickly respond to any vol tage
variations due to the injected carriers to conpensate
effectively any tenporal departures. The sane is true
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with respect to local variations of the substrate's
potential, since according to these docunents they
woul d generate |ocal malfunctions of the nenory device.

In the Board's view, the skilled person would realize
fromthe teaching of docunents D1 and D2 that in order
that the biasing circuit effectively renoves the
injected current and thereby avoids the mal functions of
the device, the tinme delay introduced by the substrate
has to be taken into account.

In relatively small nenory devices |ocal and tenpora
stability of the substrate's potential can be assured
by a single biasing circuit, since the tine del ay

i ntroduced by the substrate is relatively small

However, the technol ogi cal devel opnent of integrated
circuit nmenory devices has lead to steadily increasing
nmenory capacities which are operated at al ways hi gher
frequencies. The tenporal and |ocal stability of the
substrate bias voltage in these devices becones nore
rel evant due to the increased size of the sem conductor
chi p.

A skilled person would, therefore, also take into
account the resistance and capacitance of the substrate
when desi gning the substrate bias voltage circuit.
These consi derations would [ ead the skilled person to
reduce the tinme constant associated wth the

transm ssion of signals in the substrate by reducing
the area of the nenory device biased by a single
biasing circuit and, consequently, to provide a
plurality of biasing circuits on the nenory device. To
al l ocate an equal area of the substrate to each one of
these biasing circuits, as set out in claiml of the
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application in suit, would be an alternative obvious to
the skilled person.

3.7 For the foregoing reasons, in the Board's judgenent,
the subject-matter of claim1l does not involve an
i nventive step in the sense of Article 56 EPC

O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

D. Spigarelli R K. Shukl a
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