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Summary of Facts and Submn ssions
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Eur opean patent application No. 93 103 320.3
(publication No. 0 559 155) was refused in a decision
of the exam ning division dated 5 Decenber 1997. The
ground for the refusal was that the subject matter of
claim1 according to the main request | acked novelty
havi ng regard to each of the prior art docunments

D1: EP-A-0 321 953; and

D2: JP-A-59-52 877,

and that claim1l according to the auxiliary request
| acked novelty having regard to docunent DL.

Caim1l according to the auxiliary request under
consideration in the decision under appeal reads as
fol | ows:

"1l. A charge-to-voltage converter of a floating
di ffusi on output type for producing a signa
vol tage by injecting signal charge packets
transferred froma charge transfer region (3) into
a floating diffusion region (1) via an out put
gate (OG5, said converter conprising:

a precharge drain region (2);

a diffusion region (6);

a first channel region (7) and a second channe
region (8) separating said floating diffusion

region (1) fromsaid diffusion region (6) and said
di ffusion region (6) fromsaid precharge drain
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region (2), respectively,

a first precharge gate electrode (PGL) fornmed over
said first channel region (7);

a second precharge gate el ectrode (P&) forned
over said second channel region (8), wherein

t he charge-to-voltage conversion factor being
sel ectively changed in response to gate voltages
sel ectively applied to said first and second
precharge gate el ectrodes (PGlL, PQR);
characterized in that

said precharge drain region (2) is supplied with a
reset voltage, and said floating diffusion

region (1) is adjacent only to said output gate
and connected only to said first channe

region (7) and an output termnal (Vsig)."

The reasoni ng of the exam ning division in the decision

under appeal concerning the auxiliary request can be

summari zed as fol |l ows:

(a)

The term "output termnal™ in the characteri zing
part of claiml1l is based on Figures 1(a) to (c),
and not on any specific disclosure in the original
description. Therefore, the broadest possible
meaning of this termis taken to nean any possible
conductive area allowi ng detection of signa
potential variations in the floating diffusion
region (1) (cf. the published specification,

page 1, lines 16 to 19). In the device shown in
Figure 1 of docunent D2, a floating diffusion
region FD is connected to an output anplifier

A" via an output termnal. By conparing the
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circuit diagramof the anplifier A in docunent D2
with the device of docunment D1, it follows that
the output termnal is identical with the floating
di ffusion region 102 of the device of docunent DI1.
Consequently, the floating diffusion 102 of the
devi ce of docunent D1 is adjacent only to the
output gate 8, and is connected only to a first
channel region (below gate 106), and an out put
termnal, as specified in claim1l according to the
auxi |l iary request.

Docunment D1 furthernore discloses all the features
of the pre-characterizing part of claiml
according to the auxiliary request and di scl oses a
precharge drain 104 connected to a reset voltage
VRD. Therefore, the subject matter of claiml
according to the auxiliary request is not new.

(b) Incidentally, the followwng is to be noted: A
narrower interpretation of the term "output
termnal", as suggested by the applicant, which is
limted to a termnal to be connected to an
anplifier, has no support in the application in
suit. In any case, even if the term "out put
termnal" were interpreted in this manner, the
subject matter of claim1 according to the
auxi liary request would not involve an inventive
step having regard to the device of Figure 4(a) of
docunent D1, since the om ssion of the gate 105
and the further precharge region 101 woul d be
considered by the skilled person as a matter of
mere routi ne whenever factors as cost or reduced
devi ce surface are considered inportant.

| V. The appel |l ant (applicant) | odged an appeal on
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5 February 1998, paying the appeal fee the sane day. A
statenent of the grounds of appeal was filed on 1 Apri
1998 together with new application docunents.

At the oral proceedings held on 23 January 2002, the
appel l ant requested that the decision under appeal be
set aside and a patent be granted on the basis of one
of the follow ng requests:

Mai n request

d ai ns: 1 and 2 filed on 1 April 1998
Descri ption: Pages 1 to 12 filed on 1 April 1998
Dr awi ngs: Sheets 1 to 3 filed on 1 April 1998;

Auxi liary request

d ai ns: 1 and 2 filed during the ora

proceedi ngs

Description and Drawi ngs as nmin request.

Claim1 according to the appellant's nmain request is
identical to claim1 according to the auxiliary request
under consideration in the decision under appea

(cf. itemll above).

Claim1 according to the appellant's auxiliary request
reads as foll ows:

"1. A charge-to-voltage converter of a floating
di ffusi on output type for producing a signa
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vol tage by injecting signal charge packets
transferred froma charge transfer region (3) into
a floating diffusion region (1) via an out put

gate (OG5, said converter conprising:

a precharge drain region (2),

a diffusion region (6);

a first channel region and a second channel
regi on separating said floating diffusion
region (1) fromsaid diffusion region and said
di ffusion region fromsaid precharge drain
region (2), respectively,

- a first precharge gate electrode (7) formed over
said first channel region; and

- a second precharge gate electrode (8) forned
over said second channel region;

- wherein the charge-to-vol tage conversion factor
bei ng selectively changed in response to gate
vol tages (PGl, P&X2) selectively applied to said
first and second precharge gate
el ectrodes (7, 8),

- said precharge drain region (2) is supplied with
a reset voltage, and

characterized in that
- said floating diffusion region (1) is adjacent

only to said output gate (O35 and said first
precharge gate (7) and connected only to said
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first channel region, said charge transfer
region (3) and an output termnal (Vsig)."

Claim2 is dependent on claim1l.

VIIl. The appellant presented essentially the follow ng
argunents in support of his requests:

(a) Cdaimlis delimted with respect to docunent DI1.
The floating diffusion region 102 of the device of
Figure 4 of docunent D1 is connected to four gates
(an output gate (8), a first precharge gate
el ectrode 106, a reset gate 105, and the gate
el ectrode of the anplifying transistor Tr2). The
sane applies to the device of docunent D2. In
contrast, the floating diffusion region of the
cl ai med device is only surrounded by three gates.

(b) The reduced nunber of surrounding gates allows for
a smaller floating diffusion region and thereby
smal | er capacitance. Mreover, the overall size of
the device is reduced, and at the sanme tine, nore
freedomin choosing an efficient |ayout of the
device is provided for. Thus, the technica
probl em addressed by the present application
relates to sinplifying a charge-to-voltage
converter and reducing its size, and at the sane
time, maintaining a wide dynam c signal range.

(c) Docunent D1 discloses consistently through all the
enbodi nents a precharge transi stor connected to
the floating diffusion region w thout giving any
hint that this precharge transistor can be omtted
(cf. Figures 4 to 6). Therefore, docunent D1
teaches that a precharge transistor directly

0333.D Y A
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connected to the floating diffusion region is
required in order to ensure proper functioning of
the device. The argunent presented in the decision
under appeal considering the om ssion of this
precharge transistor to be obvious is therefore
based on hindsi ght.

Reasons for the Deci sion

2.1

0333.D

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

Mai n request

Claim1l according to the nmain request contains the
feature that the floating diffusion region is adjacent
only to the output gate and connected only to the first
channel region and an output termnal. In Figures 1(a)
and 2(a) of the application in suit, however, the
floating diffusion region is shown adjacent to both the
output gate OG and the first precharge gate el ectrode
PGL where the latter is overlying the first channe
region, or stated differently, the diffusion region is
connected to an output termnal, the first channe

regi on, and the channel region bel ow the output gate,
ie three connections. Therefore, uncertainty arises
whet her the devices depicted in Figures 1(a) and 2(a)
woul d fall within the scope of claim1l or not.

Caim1l according to the main request is therefore not
clear, contrary to the requirenents of Article 84 EPC

Auxi | i ary request
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Clarity and anmendnents

Caiml according to the auxiliary request specifies
that the floating diffusion region is adjacent only to
the output gate and the first precharge gate, and that
the floating diffusion region is connected only to the
first channel region, the charge transfer region and an
output termnal, as the case is for the devices shown
in Figures 1(a) and 2(a) of the application in suit.
Thus, the objection raised under Article 84 EPC agai nst
claim1l according to the nmain request is overcone.

Claim1 according to the auxiliary request is based on
claiml as filed together with the features discl osed
in connection with Figures 1 and 2 of the application
as fil ed.

Caim2 is based on claim2 as filed and is
refornul ated as a dependent claim

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

I nventive step

Docunent D1 di scl oses a charge-to-vol tage converter
device of a floating diffusion output type where signha
charge packets transferred froma charge transfer
region 3 are transferred into a floating diffusion
region 102 via an output gate 8 (cf. D1, Figure 4(a);
page 4, lines 8 to 35). A diffusion region 103 is
separated fromthe floating diffusion region 102 by a
first channel region fornmed below a first precharge
gate el ectrode 106. The diffusion region is furthernore
separated froma precharge drain region 104 by a second
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channel region forned bel ow a second precharge gate

el ectrode 107. The precharge drain region 104 is
supplied with a reset voltage Vg The sensitivity of
the device can be changed by applying appropriate
signals to the first and second precharge gate

el ectrodes 106, 107 (cf. page 4, line 41 to page 5,
line 15). The floating diffusion region is adjacent to
the output gate 8, the first precharge gate

el ectrode 106, as well as to a further precharge gate
el ectrode 105, and is connected to the first channe
regi on, the charge transfer region 3, an out put

term nal (connection to anplifier transistor Tr2), and
a further precharge region 101. Thus, the device of
docunent D1 has all the features of the
precharacterizing part of claim1 according to the
auxi liary request.

In the decision under appeal, it was argued that since
the term"output termnal” was not based on any
specific disclosure in the application as filed,
"output termnal” could be construed as neaning the
floating diffusion region 102 of the device of docunent
D1 (cf. itemlll(a) above). The Board, however, agrees
with the appellant that the "output terminal” in
claim1 corresponds to the term nal shown in

Figures 1(a) and 2(a) | abeled "SI GNAL VOLTAGE" in the
application in suit. This is also consistent wth the
fact that claim1l is directed to a charge-to-voltage
converter, ie a device producing an output signal in
the formof a signal voltage resulting froma signa
charge packet transferred into the floating diffusion
region. An interpretation identifying the output
termnal with the floating diffusion region, as
suggested in the decision under appeal, would render
claim1l unclear, since claim1l specifies that the
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floating diffusion region is connected to the "output
term nal .

Therefore, as submtted by the appellant, the device of
claiml differs fromthat of document Dl in that the
floating diffusion region is adjacent only to the
output gate 8 and the first precharge gate

el ectrode 106, whereas in the device of docunent D1,
the floating diffusion region 102 is also adjacent to a
further reset gate electrode 105 and is connected to a
further precharge region 101.

Docunent D2 di scl oses a charge-to-voltage converter

devi ce having floating diffusion region FD, which is
connected via an output gate OGto a charge transfer
region 1 (cf. D2, Figure 2). The floating diffusion
region FD, is connected via a first precharge gate DFG
to a diffusion region FD, which, in turn, is connected
to a further diffusion region FD,, The further diffusion
region i s however not supplied with any vol tage. The
signal voltage of the floating diffusion region FD, is
detected through an output termnal (cf. Figure 1).

The device of claiml differs fromthat of docunment D2
in particular in that, in the known device, the
floating diffusion region FD, is connected to a
transistor having a drain region which is supplied with
a reset voltage.

Docunent D1 is considered the closest prior art, since
it has a precharge drain region supplied with a reset
vol t age adj acent the diffusion region.

In the light of the differences between the cl ai ned
devi ce and that of docunent D1, the technical problem
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addressed by the application in suit thus relates to
providing a sinplification of the known device while at
the sane tine, maintaining a wide dynam c signal range.

In the decision under appeal, it was held to be evident
that the device of docunent D1 would al so operate in a
sinplified version without the gate 105 and the further
precharge region 101. Therefore, the skilled person
woul d adopt such a sinplified version of the device of
docunment D1 whenever factors such as cost or reduced
devi ce surface were considered inportant.

As convincingly argued by the appellant, however, al

t he enbodi nents of docunent D1l consistently show at

| east two precharge transistors. Thus, docunent D1
implicitly teaches that the gate 105 and the further
precharge region 101 are necessary for the proper
functioning of the device. The Board is also unable to
find any disclosure in docunent D1 which woul d suggest
or hint that the gate 105 and the further precharge
region 101 nay be omtted w thout jeopardizing a proper
functioning of the device. Therefore, the Board foll ows
the appellant's argunent that it would not be obvious
for a skilled person to nodify the device of docunent
Dl so as to arrive at the clainmed device.

Also the other available prior art docunent D2 fails to
suggest omtting the gate 105 and the further precharge
region 101 of the device of docunent D1, since the

devi ce of docunent D2 does not have a precharge drain
regi on adjacent to the diffusion region which is
supplied with a reset voltage.

Therefore, in the Board's judgenent, the subject matter
of claim1l according to the auxiliary request involves
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an inventive step within the nmeaning of Article 56 EPC
The application therefore neets the requirenents of

Article 52(1) EPC.

Or der

For these reasons it is decided that:

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

2. The case is remtted to the first instance with the
order to grant a patent on the basis of the follow ng
docunents:

- claims 1 and 2, filed during the oral proceedings;

- description pages 1 to 12, filed on 1 April 1998;

- drawi ngs sheets 1 to 3, filed on 1 April 1998.

The Regi strar: The Chai r man:

D. Spigarelli M C. Chonent owsKki
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