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Summary of Facts and Submn ssions

1771.D

The appellant | (opponent 1) |odged an appeal, received
on 15 Novenber 1996, agai nst the decision of the
Qpposition Division, dispatched on 24 Septenber 1996,
rejecting the oppositions agai nst European patent

No. O 439 867. The fee for the appeal was paid on

15 Novenber 1996. The statenent setting out the grounds
of appeal was received on 4 February 1997.

The appellant Il (opponent 11) also | odged an appeal,
recei ved on 21 Novenber 1996, against the decision of
the QOpposition Division. The fee for the appeal was
paid on the sane day. The statenent setting out the
grounds of appeal was received on 4 February 1997. Wth
a letter dated 16 May 2001, the appellant Il wthdrew
bot h opposition and appeal .

Qpposi tions had been filed by opponents | and |

agai nst the patent as a whole on the grounds set out in
Article 100(a) EPC, but had only been substantiated on
the ground of |ack of inventive step.

The Opposition Division held that the ground for
opposition did not prejudice the maintenance of the
patent as granted, having regard, inter alia, to the
fol |l owi ng docunents:

(D6) R 1. Lamng et al.: "Erbiumdoped fibre
anplifiers operating at 1.5 unt', OCTI MA
I nt ernati onal Workshop, 24-26 January 1989, Rone
(I'T), pages 204 to 209, and

(D11) R 1. Lamng et al.: "Punp excited-state
absorption in erbiumdoped fibers”, Optics
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Letters, Vol. 13, No. 12, Decenber 1988,
pages 1084 to 1086.

I n appeal proceedings, the follow ng further docunents
wer e consi dered:

(D22) RI. Laming et al.: "Miltichannel crosstal k and
punp noi se characterisation of Er3*-doped fibre
anplifier punped at 980 nni, Electronics
Letters, Vol. 25, No. 7, March 1989, pages 455
to 456, and

(D25) P. Urquhart: "Review of rare earth doped fibre

| asers and anplifiers", |EE Proceedi ngs,
Vol . 135, Pt. J, No. 6, Decenber 1988, pages 385
to 407.

Oral proceedings were held on 31 May 2001.

The appellant | requested that the decision under
appeal be set aside and the patent be revoked.

The respondent requested that the appeal be dism ssed
and that the patent be maintained as granted.

Claim1l reads as foll ows:

"An optical power anplifier (4) conprising an active
doped fibre (8) containing Al ,0, as refractive index
nodi fyi ng dopant and Erbium as fl uorescent dopant in
the core, supplied with punp light fromone or two
punpi ng lasers (7, 12) through a dichroic coupler (5,
13) and connecting a transm ssion signals emtter (1)
to an optical fibre tel ecommunication line (2),
characterised in that said emtter (1) provides a high



VI,

VI,

1771.D

- 3 - T 1009/ 96

power input signal to the fibre (8) such that the
anplifier (4) operates in saturation conditions for the
stinul ated out put of said fluorescent doping materi al
and said punping lasers (7, 12) exhibit a punping

wavel ength of 980 nm"

Clains 2 to 6 are dependent.

The appellant |'s argunents nmay be summari sed as
fol | ows:

Docunment D6 was the closest state of the art. The
subject-matter of claiml1l differed fromthe optica
power anplifier known fromD6 only in that the fibre
contai ned Al ,0, as refractive index nodi fying dopant.
However, D6, Table 1, already gave a hint at this
feature, so that D6 al one deprived the clainmed subject-
matter of inventive step.

The sane concl usion could also be drawn fromthe

conbi nation of D6 with D11. The techni cal problem
addressed by the patent in suit consisted in the need
to inprove the punping efficiency, which was |imted by
t he occurrence of ESA (excited-state absorption) in the
active material, as known from D6 and D11. A solution
proposed by D11 for mnimsing the negative effect of
ESA was to use an Al ,O;-doped Erbium containing fibre
punped at a wavel ength of 980 nm The skilled person
woul d apply the teaching of D11 to the anplifier of D6
in order to inprove the punping efficiency, thus
arriving at the subject-matter of Caim1l w thout any

i nventive activity.

The respondent's argunents may be summari sed as
fol | ows:
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The present invention should be considered as a
"probleminvention” in the sense that none of the cited
docunents dealt with the unknown technical problem
underlying the invention, which consisted in optim sing
the anplification efficiency K, defined as the ratio of
t he out put power to the punping power, so as to
approach the quantumefficiency E,, defined as the ratio
of the punping wavel ength to the output signa

wavel ength. In this respect, the mathenmatica
definitions concerning K and E;, should be considered as
an essential and novel feature of the invention.

The unknown probl em was sol ved by the conbi nati on of

all features according to claim1. This conbi nati on was
not taught by any of the cited prior art docunents,

al t hough sub-groups of features were disclosed in sone
docunents.

As to the choice of the closest state of the art,
foll ow ng T686/91 and T59/90 (not published in the QJ
EPO it should be concluded that none of the cited
docunents could represent the closest prior art because
they did not deal with the specific problemof the

i nventi on.

Furthernore, at the priority date of the invention, the
skill ed person was not aware of the mathematica
fornmul ae reflecting the technical problem and had no
experience of the operating conditions of an optica
anplifier in a real telecommunication system in
particular with regard to pernmanent operation of a
power anplifier in saturation. Operation in saturation
woul d have been regarded as undesirabl e because of the
gain drop in the saturation region, which was in
contradiction to the function of a power anplifier at
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t he begi nning of a tel ecommunication |ine.

As to D6, this docunent did not teach that optica
power anplifiers should be used in saturation
conditions. It rather focused on optim sing the gain.
Furthernore, it did not disclose doping the anplifier
with Al Q.

Reasons for the Deci sion

1

3.1

1771.D

The appeal is adm ssible.

Novel ty

No obj ection has been raised under Article 100(a) EPC
on the ground that the subject-matter of granted
claiml1l is not patentable within the terns of
Articles 52(1) and 54 EPC. The Board takes the sane
view that the clainmed subject-nmatter is new, having
regard to all the docunents cited.

I nventive step

Cl osest prior art

In selecting the closest prior art, a docunent should
be considered, which is directed to the sane purpose or
effect as the invention. This neans that the docunent
should relate to the sane or a simlar technica
problemor, at least, to the sane or a closely rel ated
technical field as that of the patent in suit (see

T 989/93, not published in Q3 EPOQ, point 12 of the
reasons).
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In the present case, the invention relates to an
optical power anplifier wwth an active fibre (see the
patent specification, colum 1, lines 3 to 5).
According to colum 2, lines 43 to 47, the object of
the invention is to provide such an anplifier "that has
a high anplification efficiency in correspondence wth
relatively high punpi ng wavel engths, substantially nore
than 520 nnf, the term"anplification efficiency" being
defined in colum 2, lines 2 to 4, as "the ratio

bet ween the power of the transm ssion signal in output
Wi th respect to the supplied punping power". The Board
notes that prior art docunents (see, for exanple, D6 or
D11), while describing the properties of an opti cal
anplifier, often nmention, besides other paraneters |ike
the gain or the punping wavel ength, the "punping
efficiency”, which is commonly used for estimating the
out put signal power that can be obtained with the
avai | abl e punp power (for a given input signal). In the
Board's view, the anplification efficiency K=Py,/ Py,
as defined in the patent in suit, and the punping
efficiency nentioned in the prior art docunents refer
to the sane physical aspect concerni ng power

conversion, although different term nol ogi es are used.
Therefore, the closest prior art should be chosen anong
the cited docunents which refer to an optical power
anplifier with high punping efficiency at relatively

| ong punpi ng wavel engt hs.

Docunent D6 relates to Erbiumdoped fibre anplifiers
operating at 1.5 uym which are suitable for

t el econmruni cati on applications, in particular as in-
line repeaters, power and pre-anplifiers. D6 teaches
that a punping wavel ength of 980 nmis particularly
advant ageous because it ensures greater punping
efficiencies (see page 207, Conclusions). Thus,
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docunent D6 is regarded as an appropriate starting
poi nt for assessing inventive step since it discloses
an optical anplifier of the kind clained and addresses
t he problem of having a high punping efficiency.

The respondent cites T 686/91 and T 59/90 (supra) in
support of his statenment that none of the cited
docunents could represent the closest prior art.

In T 686/91 (see point 4 of the reasons), the board
concl uded that "a docunent not nentioning a technica
problemthat is at |least related to that derivable from
the patent specification, does not nornmally qualify as
a description of the closest state of the art on the
basis of which the inventive step is to be assessed,
regardl ess of the nunber of technical features it may
have in comon with the subject-matter of the patent
concerned."” Thus, rather than supporting the
respondent's statenent, this decision |eads to the
opposite conclusion that D6 can be regarded as the

cl osest prior art docunent, because, as already
mentioned, it discloses an Erbi um doped fibre anplifier
with a high punping efficiency.

As to T 59/90 (see points 4-8 of the reasons), the
board, after having identified the closest prior art,
fornmul ated the technical problemunderlying the

i nvention. The addressed probl emwas then consi dered
not to be known fromthe closest prior art, and the
solution to the problemwas regarded as invol ving an

i nventive step. Thus, the closest prior art docunent
was identified independently of whether or not the case
dealt with a "probleminvention".

Problemto be sol ved and sol ution
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Docunent D6 di scl oses an optical power anplifier
suitable for use in an optical fibre tel ecomunication
line (see page 204, end of second paragraph, end of
third paragraph, page 205, |ast paragraph, page 206,

| ast paragraph, page 207, Conclusions, |ast sentence).
The anplifier conprises an active doped fibre
containing GO, as refractive index nodi fying dopant and
Erbi um as fluorescent dopant in the core (see page 208,
Table 1, in particular line 2). It is supplied wth
punp light fromone punping | aser through a dichroic
coupl er, the punping wavel ength being 980 nm (see

page 204, |ast paragraph, Figure 1, Table 1, line 2).
Mor eover, since D6 specifies that the |arge signal gain
saturates at a certain value, it is inplicit that the
power anplifier nmay operate in saturation conditions
(see page 205, end of third paragraph).

Therefore, the subject-matter of granted claim1l
differs fromthe anplifier disclosed in D6 only in that
Al ,O, is used as refractive index nodifying dopant.

The use of Al ,0, as refractive index nodifying dopant in
conmbi nation with a high punping wavel ength is rel ated
to the probl em of inproving the punping efficiency.
This follows fromthe fact that the punping efficiency
Is negatively affected by ESA (see D11, page 1084,

| eft-hand colum, first paragraph, and D25, page 403,
right-hand colum, lines 1, 2), whereby ESA is

i nfl uenced by factors |ike the punpi ng wavel ength and
the fibre glass conposition, as is well-known to the
skilled person (see D25, page 403, right-hand col um,
second paragraph). Indeed, considering the energy |evel
di agram of the Er® ion and the associated transitions
(see D11, Figure 1), non-radiative decays to

i nternedi ate | evel s causi ng undue punpi ng energy | osses
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may take pl ace depending on the punpi ng wavel engt h,
whereas the fibre glass conposition determ nes the
| ocati on of the energy |levels and their broadening.

Docunent D6 addresses the problem of ESA, although it
does not clearly indicate to which extent its negative
effects can be avoided nerely by using the 980 nm
punpi ng band (see page 205, line 6, "relatively clear
of ESA", and line 10, "entirely free of ESA"). In any
case, D6, Table 1, second line, discloses the

conbi nati on of 980 nm as punpi ng wavel ength with

Si O/ G0, as fibre type. According to D11, ESA can be
conpl etely avoided by using fibres containing Al ,G,

i nstead of GeQ,, for a punping wavel ength of 980 nm (see
page 1085, Table 2, last |ine, page 1086, right-hand
columm, first paragraph). Therefore, follow ng the
teaching of D11, the punping efficiency or, using the
term nol ogy of the patent in suit, the anplification
efficiency of the power anplifier according to D6 can
be further inproved.

Summarising, starting fromthe power anplifier

di scl osed in D6, which is punped at a wavel ength of 980
nm the skilled person would, in the Board' s view,
consider to use Al ,0 instead of GeO, as refractive index
nodi fyi ng dopant because, according to docunent D11, no
ESA at all would be present and a hi gher punping

ef ficiency could be achieved. Therefore, in conbining
D6 with D11, the skilled person would arrive at the
subject-matter of granted claiml without any inventive
activity.

The Board notes that high values of the anplification
efficiency, which the respondent presents as an
essential feature of the present invention, have
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al ready been achieved in the prior art. Docunment D22
(see page 455, Experinent and results, Figure 1)

di scl oses an experinental configuration including an

Er 3*-doped fibre optical anplifier operating at 1.535
pum The gain characteristics of the anplifier punped
with 15 nWwat 980 nmis shown in Figure 2. For |arge

I nput signals, when the anplifier is operated in
saturation, a maxi mum saturated output power of 8.5 mWN
is achieved. As the appellant | points out in the
letter of 1 August 1996, this gives an anplification
efficiency K = P,/ Pyup = 8.5 MW 15 nW= 0.57, whereas
the quantumefficiency is E; = &,/ €o,x = 980 nm 1535
nm= 0.64. Thus, Kis 89%of E,, This result is not far
fromthat achieved by the patent in suit (see colum 7,
lines 37-39), which cannot, therefore, be considered as
sur pri si ng.

As regards this cal culation, the Board does not agree
with the respondent's objection, that it reflects an ex
post facto analysis. Indeed, it is legitimate to rely
on the definition of anplification efficiency given in
the patent in suit in order to conpare the anplifier
known from D22 with that of the invention.

The Board does not share the respondent's view that the
idea itself of optimsing the anplification efficiency
K to approach the quantum efficiency E;, while designing
an optical fibre power anplifier, had not been known in
the state of the art at the priority date of the
invention. It is admtted that the mathematica
definitions concerning K and E, are not per se disclosed
in the cited prior art docunents. However, the physica
concepts underlying these definitions can indeed be
found in the cited docunents, although under a
different term nology (see above). As regards the
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theoretical maxi mumvalue of K, i.e. E, the skilled
person can easily infer fromthe energy | evel diagram
of the Er3 ion, that, for the signal wavel ength of 1.5
pum the punping band at 980 nm provi des the hi ghest

val ue of E; that can be achieved, when conpared with the
ot her possi bl e punpi ng wavel engths of 532 nm 670 nm
and 807 nm nentioned in D6, page 204, |ast paragraph.

The respondent's argunent that, at the priority date of
the invention, operation of fibre-based optical power
anplifiers had not yet been investigated in detail in
real telecomunication systens, is not convincing.

| ndeed, the Board notes that both D6 and D11 nake
numer ous references to application of Erbi um doped
fibre anplifiers in tel ecomunications systens. The
respondent al so underlines that "pernmanent" operation
of the clainmed anplifier should be regarded as a

di stinguishing feature over the prior art. Such a
feature, however, is not nmentioned in the granted
claim1, and, therefore, does not need further

consi derati on.

In conclusion, having regard to the patent docunents
according to the respondent's request, the ground of
| ack of inventive step set out in Article 100(a) EPC
prejudi ces the mai ntenance of the European patent.

For these reasons it is decided that:

1

2.

1771.D

The decision of the Opposition Division is set aside.

The patent is revoked.
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The Regi strar: The Chai r man:

R. Schunmcher G Davi es
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