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Summary of Facts and Submn ssions

2748.D

Eur opean patent application No. 89 200 352.6 was
refused in a decision of the exam ning division dated

14 August 1996. The reason for the refusal was that the

clains according to applicant's requests did not neet
the requirements of Articles 123(2) and 84 EPC

The reasoning in the decision can be summari zed as

foll ows:

(a)

The i ndependent clains directed respectively to an

integrated circuit nodule and to an integrated

circuit chip contain the foll ow ng features which

have been generalized fromthe specific features

di sclosed in the application as filed, contrary to
the requirenents of Article 123(2) EPC

(i)

(i)

The feature specifying first and second
supply pins connected to first and second
supply voltages different fromeach other is
only disclosed in conjunction with Figures 2
and 4 which show two pairs of supply pins
arranged opposite to each other. The

I ndependent clains on the other hand specify
only one pair of supply pins.

The feature defining a first and a second
output pin to be next to the first and
second supply pin, respectively, is only

di scl osed in the context that the conductive
connecti on between the output pins and the
respective bondi ng pads of the integrated
circuit chip are arranged adjacent to the
respective connection of the supply pins.
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(iii) Moreover, the disclosure refers only to a
nmodul e, i.e. the conplete structure
conprising pins and bondi ng pads at specific
| ocations. A conplete nodul e defining short
out put path lengths has to incorporate the
definitions of output buffers near the
respective output pads and supply voltage
pads.

(b) As to Article 84 EPC, clains relating to an
integrated circuit nodule only specify the
arrangenent of the pins of the nodul e but |eaves
open whet her the contact pads of the chip have a
correspondi ng arrangenent or not. It is therefore
not clear how the aggregated el ectrical path
| engt hs for the power supply and out put
I nterconnections can be formed as the shortest
possi bl e i nterconnecti ons.

(c) Although an objection of |ack of inventive step
was not a ground for the refusal, the exam ning
di vision was also of the opinion that the cl ai ned
subject matter did not involve an inventive step
having regard to the prior art docunents

D1: EP- A-0 205 728;

D2: Pat ent Abstracts of Japan, vol. 8, No. 272
(E-284) [1709], 13 Decenber 1984 & JP- A-59-
144 155;

D4: Pat ent Abstracts of Japan, vol. 10, No. 325

(E-451) [2381], 6 Novenber 1986 & JP-A-61-
133 651; and

2748.D Y A
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D5: Comput er Design, vol. 25, No. 21,
15 Novenber 1986, pages 28 to 32.

According to the decision, the clained device
differs fromthat of docunent Dl only in that
output pins are put adjacent to the supply voltage
pins. This is an obvious neasure, since, firstly,
the adjacent pins are called "I/O pins" in
docunent D1, and secondly, docunent D5 shows the
provi sion of pins dedicated exclusively to the
out put of signals next to centrally arranged
supply vol tage pins. Docunents D2 and D4 al so

di scl ose an arrangenent of centrally positioned,
adj acent vol tage supply pins.

The appel |l ant (applicant) |odged an appeal on

11 Septenber 1996, paying the appeal fee the sane day.
A statenent of the grounds of appeal was filed on

19 Decenber 1996 together with new cl ai ns.

At the oral proceedings held on 26 Septenber 2001 the
appel lant filed new application docunents and requested
t hat the decision under appeal be set aside and a

pat ent be granted on the basis of the follow ng
docunent s:

d ai ns: 1to 10 filed during the ora
proceedi ngs;

Descri ption: pages 2, 2a, 3, 4a, 4b filed during the
oral proceedings,

pages 1, 5 to 10, as originally filed;

Dr awi ngs: Sheets 1 to 3, as originally filed.
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The i ndependent clains 1 and 7 according to the

appel l ant's request read as foll ows:

”1_

",

An integrated circuit nodul e conprising

an integrated circuit chip (300) conprising a
menory matri Xx;
a plurality of external connection pins (1, 2,
., 24), conprising at least a first supply
voltage pin for connection to a first supply
vol tage (V,) and a second supply voltage pin (7)
for connection to a second supply voltage (G\D)
different fromthe first supply voltage (V.),
the first supply pin and the second supply pin
bei ng | ocat ed adj acent one anot her;
a plurality of conductive connections (322, 324,
...) coupling the integrated circuit chip (300)
to the external connection pins (1, 2, ..., 24),
an aggregate electrical path length of each of
said supply pins and the respective conductive
connection between the integrated circuit chip
and the supply pin being equal to or shorter
than an aggregate electrical path I ength of any
of the connection pins, not being a supply pin,
and the respective conductive connection between
the circuit and the rel evant connection pin not
bei ng a supply pin;

characterized in that the external connection pins

conprise output pins (5, 8), and the integrated

circuit chip (300) conprises respective out put

buffers connected to output pins for supplying

respective output signals, a respective one of the

out put pins being |ocated next to each of the

first and second supply pins.”

An integrated circuit chip conprising a nenory
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matri x having a series of bonding pads for
connection to connection pins, wherein the bonding
pads conprise a first supply pad (316) for
receiving a first supply voltage (V.), a second
supply pad (314) for receiving a second supply
voltage (G\ND) different fromthe first supply

vol tage; the first and second supply pads being

| ocated next to each other in the series;
characterized in that the series of bondi ng pads
contains output pads, the integrated circuit chip
conprising output buffers coupled to respective
ones of the output pads for supplying output
signals, a respective one of the output pads being
| ocated in the series next to each of the first
and second supply pads."”

The appel | ant presented essentially the follow ng

argunents in support of his request:

(a)

(b)

Claim1 defines the aggregate electrical path

|l ength related to the supply pins to be equal to
or shorter than an aggregate electrical path

| ength of any other connection pin. This feature
is well-defined and has the effect of reducing the
el ectromagnetic interferences to other parts of
the integrated circuit nodule. Although the
skill ed person usually would arrange the bondi ng
pads of the integrated circuit chip in the sane
order as the connection pins, this is not
necessary for reducing the el ectronagnetic

I nterference.

Docunent D1 relates to a different type of device
(CCD device) than the nenory devices disclosed in
the application in suit. The device of docunent D1
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requires two different voltage supplies and
addresses the problem of electromagnetic radiation
emtted which may interfere with ot her nei ghboring
device, i.e. a problementirely different from
that addressed by the application in suit. The
teachi ng of docunent D1 was thus not relevant for
reduci ng the inductive effect.

Reasons for the decision

2.1

2.1.1

2748.D

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

Amendnents and Carity (Articles 123(2) and 84 EPC)

Caim1l contains features of clainms 1, 3, 7, and 9 as
filed and further specifies that (a) the first and
second supply voltages (VCC, GND) are different from
each other; (b) the chip conprises output buffers; and
(c) the first and second output pins are next to the
first and second supply pins, respectively.

| ndependent claim7 is based on the enbodi nents of
Figures 2 and 4 and al so contains the features (a) to

(c).

I n the decision under appeal, the exam ning division
obj ected agai nst feature (a) under Article 123(2) EPC
since the only clear disclosure regarding the first and
second voltages being different fromeach other was in
t he enbodi nents of Figures 2 and 4, which show two
pairs of such first and second supply voltage pins. In
the cl ainms under consideration in the decision under
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appeal , however, only one pair of supply voltage pins
was specifi ed.

The Board is however of the opinion that the |abelling
"VCC' and "GND' of the supply voltage pins clearly
indicate that the first and second supply voltages are
different fromeach other. Furthernore, Figures 2 and 4
show only a preferred enbodi nent with two pairs of
supply voltage pins, whereas claim1 as filed only
specified one pair of supply pins.

2.1.2 As to feature (b), output pins on both sides of the
supply pins which are connected to on-chip out put
buffers are disclosed on page 8, lines 13 to 16 in
conjunction with Figure 2.

In the decision under appeal, the exam ning division
had obj ected agai nst the introduction of output pins
and out put pads wthout any reference to the
correspondi ng out put buffers. I|Independent clains 1 and
7 refer to output buffers, so that this objection has
been net by the anended cl ai ns.

2.2 An obj ection under Article 84 EPC was raised in the
deci si on under appeal, since claim1l1l only defined the
arrangenent of the pins of the nodul e w thout
specifying that the contact pads of the chip have a
correspondi ng arrangenent. It was therefore not clear
how t he aggregated el ectrical path Iengths for the
power supply and output interconnections could be the
shortest possible path | engths.

The appel | ant has however convincingly argued that the

scope of claim1l is clearly defined by the requirenent
that the aggregate electrical path |ength of each

2748.D Y A
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supply pin and the respective conductive connection
between the integrated circuit chip and the supply pin
Is equal to or shorter than an aggregate el ectrica

path | ength of any other connection pin which is not a
supply pin. Mreover, claiml as filed does not contain
any feature defining the arrangenent of the contact
pads of the integrated circuit chip with respect to the
arrangenent of the contact pins of the nodule, so that
support for the present formulation of claim1l exists
in the application as filed.

Therefore, in the Board's judgenent, the requirenents
of Articles 84 and 123(2) EPC are net.

Novel ty and inventive step (Articles 54 and 56 EPC)

The application in suit relates to integrated circuit
chips conprising a nenory matrix and integrated circuit
nodul es conprising such integrated circuit chips. The
techni cal problem addressed in the application as filed
relates to the occurrence of parasitic voltage
fluctuations, a problemwhich becones nore severe with
i ncreasing mniaturization and sw tching speed.

The present invention solves this problem by suggesting
two nmeasures: (i) In the integrated circuit nodule, the
supply pins VCC and GND shoul d be put adjacent to each
ot her and so that the aggregated conductive path to the
chip is shorter than the conductive path of any other
pins to the chip; and (ii) the output pins should be

pl aced next to the power pins, i.e. the output pins
have the next shortest connection to the chip. For the
integrated circuit chip, such an arrangenent is
opti m zed when the bondi ng pads for the supply vol tages
are arranged adjacent to each other and bondi ng pads
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for the output signals are arranged adjacent to the
supply vol tage bondi ng pads.

Docunment D1 di scloses an integrated circuit chip nodul e
for a CCD integrated circuit chip powered by two

di fferent supply voltages (VCC and VDD) and a common
ground GND (cf. Figure 2). Due to rapid interna
switching of the power supply in such an integrated
circuit, electronmagnetic radiation fromthe integrated
circuit chip tends to adversely affect the operation of
ot her el ectronic conponents in the vicinity (cf.

page 1, lines 10 to 24). In order to limt the radiated
energy, it is suggested in docunent D1 to place the
power supply pins 10, 11, 12 adjacent to each ot her
wWith the ground pin in the mddle position, so that the
current path of the voltage supply current to and from
the integrated circuit chip is mnimzed (cf. page 4,
lines 3 to 16).

Docunent D1 does not provide any teaching as to the
function of the pins other than the voltage supply pins
10, 11, 12, since all pins 8 to 21 of the nodule are
generally ternmed "1/O pins" (cf. page 3, lines 21 to
33). Thus, there is no specific teaching regarding the
| ocation of the output pins.

The device of claim1 differs fromthat of document D1
inthat (i) the integrated circuit chip conprises a
menory matrix, whereas the integrated circuit chip in
the device of docunent D1 is a CCD device; and that

(i1i) first and second output pins are |ocated next to a
respective one of the first and second supply pins,
whereas in docunent D1 there is no disclosure regarding
the position of the output pins.
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The device of independent claim7 differs of docunent
D1 in that (i) the integrated circuit chip conprises a
menory matri x, whereas the integrated circuit chip in

t he device of docunment D1 is a CCD device; and that

(ii) first and second out put pads are |ocated next to a
respective one of the first and second supply pads,
whereas in docunent D1 there is no disclosure regarding
the position of the output pads.

Docunent D5 discloses a pin layout for integrated
circuit nodul es which provides a reduced parasitic

i nductance with respect to conventional integrated
circuit nodules (cf. page 30, section "Attacking the
probl ent; page 32, Figure). The proposed solution for a
dual in-line nodule is to place the VCC and GND pi ns on
opposite sides at the center of the nodule, and to use
extra GN\D pins adjacent to each other. The output pins
are | ocated adjacent to the G\D pins.

Thus, the device of claim1 differs fromthat of
docunent D5 in that (i) it relates to a nodule for an
integrated circuit chip conprising a nenory matri X,
wher eas the nodul es described in docunent D5 relate to
advanced CMOS logic integrated circuits; (ii) output
pins are | ocated adjacent to the two voltage supply
pins; and (iii) the two voltage supply pins are | ocated
adj acent to each other.

Simlarly, the device of independent claim?7 differs
fromthat of docunent D5 in that (i) the integrated
circuit chip conprises a nenory matrix, whereas
integrated circuit chip nodul es described in docunent
D5 relate to advanced CMOS logic integrated circuit
chips; (ii) output pads are | ocated adjacent to the two
vol tage supply pads; and (iii) the two vol tage supply
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pads are | ocated adjacent to each other.

Docunent D2 discloses integrated circuit packages each
having two pairs of first and second supply voltage

pi ns adj acent to each other and the two pairs being

| ocated on opposite sides of the package (cf.
abstract). The purpose is to provide symetrica
arrangenent of the connection pins in order to shorten
the wiring between adjacent integrated circuit
packages. Through this arrangenent, however, the out put
pi ns/ pads cannot be | ocated adjacent to each of the
first and second supply pins/pads, as required in

i ndependent clains 1 and 7.

Docunent D4 teaches to assign the power source |ine
(VCC) to the connection pin having the shortest path
length to the integrated circuit chip in order to
reduce power source noises (cf. abstract). In contrast
to the clained device, however, docunent D4 neither
specifies the |l ocation of the other voltage supply pin
(G\D) nor the location of the output pins.

Thus, the subject matter of independent clains 1 and 7
IS new.

In the decision under appeal, docunent D1 was
considered to represent the closest prior art.

I ndependent clains 1 and 7 as anended specify an
integrated circuit chip which conprises a nenory
matri x, whereas the device of docunent Dl relates to a
CCD devi ce.

As convincingly argued by the appellant, docunment D1
relates to a CCD device where the operation of the CCD
device is controlled by high-frequency cl ock signals
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which give rise to radi ati on of high-frequency

el ectromagneti c waves adversely affecting the operation
of external circuits (cf. page 1, lines 10 to 22).
Docunment D1 thus ains to reduce the interference caused
by the high-frequency el ectronagnetic radiation (cf.
page 2, lines 14 to 31), a problem which does not occur
in anmenory matrix. Therefore, a skilled person seeking
to solve the problem of reducing the parasitic

I nductive voltage fluctuation in a nenory nodul e woul d
not consi der docunent D1 to be rel evant.

In view of the above considerations, document D5 is
considered to be the closest prior art, since it
relates to a simlar type of devices (CMOS | ogic
circuits) and addresses the sane problem (reducing
vol tage fluctuations due to parasitic inductances) as
that of the application in suit.

The above technical problemis however solved in
docunent D5 by arranging the voltage pins on the
opposite sides of the integrated circuit chip nodul e
and not on the sane side as in the clainmed device.
Furthernore, the output pins are not adjacent to the
vol tage pins as specified in claiml.

Simlarly, docunent D5 teaches to arrange the supply
bondi ng pads of the integrated circuit chip opposite to
each other, and furthernore does not provide any
teaching to nove the output pads adjacent to the supply
pads as specified in claim7.

Since docunent D1 and D5 relate to different types of
devices and to different problens associated with such
devi ces, a conbination of the teaching of docunents D5
and D1 woul d not be regarded as obvious by the person
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skilled in the art having regard to the probl em
addressed in the application in suit.

3.9 Therefore, in the Board' s judgenent, the subject nmatter
of independent claim1 and claim7 involves an
i nventive step within the neaning of Article 56 EPC

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remitted to the departnent of the first
instance with the order to grant a patent on the basis
of
d ai ns: 1to 10 filed during the ora

proceedi ngs;

Descri ption: pages 2, 2a, 3, 4a, 4b filed during the
oral proceedings,
pages 1, 5 to 10, as originally filed,

Dr awi ngs: Sheets 1 to 3, as originally filed.
The Regi strar: The Chai r man:
D. Spigarelli R K Shukl a
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