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Summary of Facts and Subm ssi ons

2212.D

The European patent application No. 90 113 691.1
(Publication No. 0 409 174) was refused by the

exam ning division on 29 February 2000 on the grounds
that its subject-matter according to the main and
auxiliary requests |acked an inventive step.

Claim1 of the main request formng the basis of the
deci sion of the exam ning division reads as foll ows:

"1l. Asolid-state frane interline type (FIT) imager
conpri si ng:

(a) an image portion (21) conprising a plurality of
photo receiving elenents arranged in a matri x form and
a plurality of first vertical registers having first
transfer electrodes (IM for transferring in the
vertical direction signal charges read out fromthe
plurality of photo receiving el enents;

(b) a storage portion (22) conprising a plurality of
second vertical registers having second transfer

el ectrodes (ST) for tenporarily storing the signal
charges transferred fromthe image portion;

(c) a plurality of horizontal registers, each having
third transfer el ectrodes for transferring the signal
charges fromsaid storage portion in the horizontal

di rection;

(d) first shunt wirings (29) forned i ndependently on
the first transfer electrodes (IM and connected to
said first transfer electrodes (IM said first shunt
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Wi rings being used for applying first drive pulses (1V)
froma first bus line to the first transfer el ectrodes;
and

(e) second shunt wirings (30) provided separately from
said first shunt wirings and fornmed i ndependently on

t he second transfer el ectrodes and connected to said
second transfer electrodes (ST), said second shunt

W rings being used for applying second drive pul ses
(SV) froma second bus line independent fromthe first
bus line to the second transfer el ectrodes, said inmager
further conprising:

a control gate (3) for controlling the transfer of
si gnal charges between said horizontal registers in

synchroni zation with said second drive pul ses.”

The expression "a plurality of horizontal registers” at
t he begi nning of feature (c), has been highlighted by

t he Board as an anendnent which, in accordance with the
deci si on under appeal (cf. paragraph 2.1 of the
reasons), was nade at the request of the applicant
during the oral proceedi ngs before the exam ning
division for replacing the expression "at |east one
hori zontal register”, which anendnment is not shown in
the copy of the claimannexed to the decision.
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The reasoning in the decision of the exam ning division
rel evant to the present appeal can be sunmarized as
fol | ows:

Mai n request

Docunent

D3: Patent Abstracts of Japan, vol. 12, no. 369
(E-665) 3216 & JP-A-63-120463

is the closest prior art docunent and shows in Figure 5
a solid state franme interline type (FIT) inmager
conprising the foll ow ng features:

(a') an inmage portion (A) conprising a plurality of
photo receiving elenents (7) arranged in a matrix form
and a plurality of first vertical registers (9) having
first transfer electrodes for transferring in the
vertical direction signal charges read out fromthe
plurality of photo receiving el enents;

(b") a storage portion (B) conprising a plurality of
second vertical registers having second transfer

el ectrodes for tenporarily storing the signal charges
transferred fromthe i nage portion;

(c') an horizontal register (c) having third transfer
el ectrodes;

(d") first wirings formed i ndependently and connect ed
to the first transfer el ectrodes and connected to said
first transfer electrodes said first wirings being used
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for applying first drive pulses ( vi to va) froma first
bus line to the first transfer el ectrodes; and

(e'") second wirings provided separately fromsaid first
shunt wirings and forned i ndependently and connected to
sai d second transfer el ectrodes, said second shunt

W rings being used for applying second drive pulses ( m
to w) froma second bus |ine independent fromthe first
bus line to the second transfer el ectrodes.

However, contrary to the clainmed FIT imager, in the
known device there is neither a plurality of horizontal
registers with a control gate for controlling transfer
of charge between the horizontal registers, nor are the

first and second shunt w rings.

As regards the feature of a plurality of horizontal
regi sters and a corresponding controlling gate, the
application in suit nentions at page 2, lines 4 to 14
that "Japanese Patent Application Second Publication
(Exam ned) No. Heisei 1-13676 published on March 7,
1989" discloses an imager in which a plurality of
hori zontal registers are arranged in parallel and

si gnal charges generated by photo receiving el enents
are distributed in this plurality of horizontal

regi sters so that an inprovenent in integration of

pi xel s in the horizontal direction can be achieved.
Ref erence can al so be made to docunent

D1: EP-A-0 127 223
mentioning that a plurality of horizontal registers

allow to obtain a maxi numresolution in the horizontal

direction. Accordingly, a skilled person will select
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the provision of a plurality of horizontal registers
(whi ch provision inplies control gates for charge
transfer between these horizontal registers) whenever a
maxi mum resolution in the horizontal direction is
desired. Accordingly, item(c) and the two |ast |ines

of claim1 are obvious.

Concerning the feature of a shunt wiring, the problem
of distorted signals resulting fromthe R C conponents
of an electrode is already dealt with in Figure 8 of
docunent D3, show ng the R C conponents of an

el ectrode, which is simlar to Figure 3B of the
original application, and further show ng distortion of
a square pul se due to these RC conponents. The solution
to this problemof distorted signals is to reduce

el ectrode resistance by providing a | am nate of

pol ysilicon and silicide (see the English abstract

(" Purpose")).

The probl em of signal distortion due to R C conponents
of an electrode is also dealt with in docunent

D4: DE-A-3 436 632,

where Figure 1B is simlar to Figure 3B of the original
application and Figure 2 shows that a square signal is
distorted into a sine wave.

The sol ution provided by docunent D4 is a shunt wiring
with an alum niumw ring shorting portions of a
polysilicon wiring. If a skilled person is faced with
the problem of signals distorted by R C conponents on
an el ectrode, sinple routine experiments will show
whet her the shunt wiring of docunment D4 is better than
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the lam nated wiring of docunent D3. Since alum nium
used in document D4 is known to have a | ower
resistivity than silicide used in docunent D3, the
skill ed person woul d expect that the shunt wiring of
docunent D3 is better

Al t hough the English abstract of docunent D3 is silent
on bus wiring, the docunent (cf. Figure 8) addresses

t he sane problemas the present application (cf.
Figure 3B). Even if document D3 woul d sol ve the probl em
of a distorted signal by neans of a transfer electrode
having a |am nate structure of polysilicon and
silicide, it would still be obvious to solve the
probl em of a distorted signal by shunt wiring for the
bus wi ring because this solution is known from
docunent D4 al so concerning distorted signals and
providing an alternative solution. There is even an
incentive to apply the solution of docunment D4 to the
FI'T i mager of docunment D3 in view of the |ower
resistivity of alum niumused in docunent D4 for shunt
wiring with respect to the higher resistivity of the
silicide used for the lamnate wiring in docunent DS.

Therefore, the subject-matter of claiml of the main

request |acks an inventive step.

The applicant | odged an appeal against this decision on
11 April 2000 paying the appeal fee on the sane day. A
statenment setting out the grounds of the appeal was
recei ved on 29 June 2000.

I n response to conmuni cati ons and tel ephonic
consultations with the Board, the appellant filed with
the letters dated 22 July 2003 and 5 August 2003 new
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pat ent application docunents and requested that the
deci si on under appeal be set aside and a patent be
granted with the foll ow ng application docunents:

Descri ption: Pages 1 to 11 filed with letter dated
22 July 2003;
Cl ai ns: Nos. 1 to 10 filed with letter dated

5 August 2003;

Dr awi ngs: Sheets 1/3 and 2/3 as fil ed;
Sheet 3/3 filed with |etter dated
28 June 1999.

Caim1l reads as foll ows:

"1l. Asolid-state frane interline type (FIT) imager
conpri si ng:

(a) an image portion (21) conprising a plurality of
photo receiving elenents arranged in a matri x form and
a plurality of first vertical registers having first
transfer electrodes (IM for transferring in the
vertical direction signal charges read out fromthe
plurality of photo receiving el enents;

(b) a storage portion (22) conprising a plurality of
second vertical registers having second transfer

el ectrodes (ST) for tenporarily storing the signal
charges transferred fromthe i mage portion (21);

(c) a plurality of horizontal registers, each having
third transfer electrodes for transferring the signal
charges fromsaid storage portion (22) in the
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hori zontal direction sharing the signal charges with
respective ones thereof;

(d) first shunt wirings (29) provided over the first
transfer electrodes (IM and connected at sel ected

| ocations to said first transfer electrodes (IM said
first shunt wirings (29) being used for applying first
drive pulses (1V) froma first bus Iine to the first
transfer electrodes (IM; and

(e) second shunt wirings (30) provided separately from
said first shunt wirings (29) and provided over the
second transfer electrodes (ST) and connected to said
second transfer electrodes (ST) at selected |ocations,
sai d second shunt wirings (30) being used for applying
second drive pulses (SV) froma second bus |line

i ndependent fromthe first bus line to the second
transfer electrodes (ST), said inmager further
conpri si ng:

a control gate (3, 14) for controlling the transfer of
si gnal charges between said horizontal registers in
synchroni zation with said second drive pulses ( SV)."

The main anendnments with respect to the main request
form ng the basis of the appeal ed deci sion have been
hi ghl i ghted by the Board:

"provided over" in features (c) and (d) replace "forned
i ndependently on";

"sharing the signal charges with respective ones
t hereof " has been added at the end of feature (c) and
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"at selected | ocations" has been inserted in features
(d) and (e).

Claims 2 to 10 are dependent cl ai ns.

The appel l ant submitted substantially the foll ow ng
argunents in support of his request:

In the consideration of inventive step it is not
allowed to interpret prior art docunments with the
knowl edge of the solution proposed in the application.
The prior art documents should be interpreted on the
basis of the problem posed in the closest prior art
docunent .

The teaching of docunent D3 is rather specul ative and,
even when starting therefrom docunent D4 is not of any

rel evance to the clained invention.

Furthernore, due to the specul ative character of the
teachi ng of docunment D3, even if docunent D4 were to be
taken into account, the person skilled in the art would
not deduce from both said docunents the teaching of

claim 1.
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Reasons for the Decision

1
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The appeal is adm ssible.

Formal requirenents

As conpared to claim1 of the main request formng the
basis of the contested decision, claim1l now specifies
in feature (c) that the plurality of horizontal

regi sters of the imger has transfer el ectrodes for
transferring the signal charges fromthe storage
portion in the horizontal direction, sharing the signal
charges with respective ones thereof. This feature is
based on the only two i ndependent clains of the
application as filed, i.e., clains 1 and 11, which
specified with respect to feature (c) that the
plurality of horizontal registers has transfer

el ectrodes for transferring the signal charges fromthe
storage portion in the horizontal direction, sharing
the signal charges with respective ones thereof. The
sanme feature was repeated in the description of the
application as filed (see page 4, line 33 to page 5,
line 1 and page 5, lines 14 to 18; see al so page 2,
lines 4 to 14) with respect to the invention as well as
to a correspondi ng acknow edged devi ce.

This is consistent with the corresponding parts of the
description wherein this feature is derivable as an
i nportant feature of the invention.

The further anmendnents in features (d) and (e) of
claim1l1 consist in the substitution of the expressions
"... shunt wirings provided over the .... transfer

el ectrodes and connected at selected |ocations to said
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transfer electrodes" for the corresponding
expressions "... shunt wirings forned i ndependently on
the ... transfer electrodes (IM and connected to said

transfer electrodes”, which is based on the
application as filed and which clearly specifies the

structure of shunt wirings, e.g. as shown in Figure 3.

In this respect, it is to be noted that dependent
claim?2 and the clains 3 to 10 dependi ng therefrom
conprise features of shunt wirings of claim1l and of
their use for reducing the specific resistance al ong
the respective drive pulse transm ssion path and of
further parts of the inmager, based on the first and
second enbodi nent which were disclosed originally.

I ndeed, it is to be noted that claim1 is the only
preferred enbodi nent remaining in the description and
corresponds to Figure 6. The dependent clains recite
features which are taken fromthose originally

menti oned first and second preferred enbodi nents,
whereby said features in the description remain as
"addi tional devel opnents to be used with a solid state
frame interline type imager according to the present

i nvention".

In the Board's judgenent, these anendnents are

adm ssible since it was stated in the application as
filed (see page 10, lines 23 to 26) that a conbination
of the first or second preferred enbodiment with the
third preferred enbodi nent can be applied to the solid-
state image sensing device according to the present

i nventi on.
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The further anmendnents result in the clains being
consistent with the description and drawi ngs, in
agreenent with the application as fil ed.

Therefore, the application satisfies the requirenent of
Article 123(2) EPC that a European patent application
may not be anended in such a way that it conprises

subj ect-matter which extends beyond the content of the
application as filed.

Moreover, the Board is satisfied that the clains conply
with the requirenent of clarity of Article 84 EPC.

| nventive step

| nventive step is the only remaining issue.

It has not been disputed that Figure 5 of JP-A-63-
120463, i.e., the Japanese patent application
corresponding to the patent abstract of document D3,
shows a solid-state frame interline type (FIT) inmager
which is of the sanme type as the clained device and can
be considered as representing the closest prior art.

It has not been disputed either that this known device
conprises only one horizontal register, and does not
conprise a plurality of horizontal registers as in the
claimed invention. Accordingly,

it does not conprise a control gate for controlling
transfer of charges between the horizontal registers,

and, noreover,
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it does not conprise the feature that the control gate
is for controlling the transfer of signal charges

bet ween these horizontal registers in synchronization
wi th specific second drive pulses, i.e. with a
circuitry for this purpose of the type shown in

Figure 6 of the application.

The known device al so does not conprise any first and
second shunt wirings as recited in the present claim
and this has not been disputed either.

3.2 According to the application (see page 4, lines 18
to 29), it is an object of the invention to provide a
structure of a solid-state inmage sensing device in
whi ch at | east one of drive pulse transm ssion paths of
a control gate for controlling transfer of signa
charges transferred fromvertical registers to
hori zontal registers in synchronization with first
drive pul ses and of transfer el ectrodes provided for
driving vertical registers to transfer signal charges
generated in a plurality of photo receiving el enents
can achi eve reduced drive pul se signal propagation
del ays and reduced signal distortions.

3.3 | ndeed, as regards the feature of a plurality of
hori zontal registers, a corresponding controlling gate
and the inprovenents provided thereby, reference can be
made to the docunent nentioned in the application as
filed (see page 2, lines 4 to 14), and also to
docunent D1.

Simlarly, as regards the purpose of reducing the
resi stance of an electrode to increase the high-speed
transfer frequency of a vertical transfer stage, to

2212.D
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i nprove the reduction effect of vertical snears and to
i nprove a vertical transfer efficiency by a nethod
wherein a transfer electrode constituting a vertical
transfer part and a nenory part is formed of |am nated
pol ysilicon and silicide, reference can be nmade to
docunent D3 (see the "Purpose" of the patent abstract
in English), or also to docunent D4 (see Figure 1B)
dealing with the problemof distorted signals resulting
fromthe R C conponents of an el ectrode and sol ving
this problemby providing a shunt wiring with an

alum niumw ring shorting portions of a polysilicon

W ring.

However, with respect to the question, whether it would
be obvious to a skilled person to select the provision
of a plurality of horizontal registers (which provision
inmplies control gates for charge transfer between these
hori zontal registers) whenever a maxi numresolution in
the horizontal direction is desired, and to provide a
shunt wiring wwth an alumniumw ring shorting portions

of a polysilicon wiring, the following is to be noted:

Docunment D3 does not refer to a plurality of horizontal
regi sters and to neans associ ated to such a structure.
It is thus only wth the know edge of the solution
proposed by the invention, i.e., by hindsight, that the
docunent can be interpreted to contain sonme of the

f eat ur es.

It has not been disputed that document D1, which

di scloses a frame transfer type inmager, as well as the
further prior art docunents such as D4, concern inmagers
which are not directly related to a solid-state frane
interline type (FIT) inmager according to docunment D3 in
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that they have a different structure and a different
node of operation.

Concerning the "Japanese Patent Application Second
Publ i cati on (Exam ned) No. Heisei 1-13676 published on
March 7, 1989" nentioned in the application at page 2,
lines 4 to 14 as disclosing an imger in which a
plurality of horizontal registers are arranged in
paral |l el and signal charges generated by photo
receiving elements are distributed in this plurality of
hori zontal registers so that an inprovenent in
integration of pixels in the horizontal direction,
there is no indication either as the to the type of

i mager referred to in the docunent.

Therefore, as convincingly argued by the appellant,
taking into account the problemin the closest prior
art docunent, i.e. docunent D3, it is only by

hi ndsi ght, that is, by taking into account the solution
proposed by the application in suit, that a conbi nation
with the reported teaching of the cited Japanese
docunment "No. Heisei 1-13676" or with that of

docunent D1, relevant for not clearly defined inmagers
or for other types of inmagers, can be considered as
obvious, and this is not allowable for assessing

i nventive step.

Consequently, in view of the findings in the preceding
paragraph, it is not considered necessary to assess,
whet her a shunt wiring structure conprising al um ni um
shorting portions on a polysilicon electrode | ayer as
di scl osed in docunent D4 for an inmager of an
unspecified type would be an obvious alternative for
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the el ectrode structure of the FIT i mager of
docunent D3.

Therefore, in the Board's judgenent, the subject-nmatter
of claim1l involves an inventive step in the sense of
Article 56 EPC.

Consequently, claiml is patentable in the sense of
Article 52(1) EPC. Clainms 2 to 10 concern particul ar
enbodi ments and are patentable

Therefore, a patent can be granted on this basis
(Article 97(2) EPC).
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the exam ning division with the
order to grant a patent on the basis of the follow ng
appl i cation docunents:

Descri ption: Pages 1 to 11 filed with letter dated
22 July 2003;
Cl ai ns: Nos. 1 to 10 filed with letter dated

5 August 2003;

Dr awi ngs: Sheets 1/3 and 2/3 as fil ed;
Sheet 3/3 filed with |etter dated
28 June 1999.

The Regi strar: The Chai r man:

U. Bul t nann R K. Shukl a

2212.D



