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Summary of Facts and Subm ssi ons

1470.D

The appell ant (proprietor of the patent) |odged an
appeal , received on 28 My 1996, agai nst the decision
of the Qpposition D vision, dispatched on 18 March
1996, revoking the European patent No. 0 259 888
(application No. 87 113 344.3). The fee for the appea
was paid on 28 May 1996. The statenent setting out the
grounds of appeal was received on 19 July 1996.

OQpposi tions had been filed by opponent | and opponent
Il against the patent as a whol e and was based on
Article 100(a) EPC, in particular on the grounds that
the subject-matter of the patent was not patentable
within the terms of Articles 52(1) and 56 EPC.

The Opposition Division held that the grounds of the
opposition prejudiced the mai ntenance of the patent,
having regard inter alia to the foll ow ng docunents:

(D1) NEC Technical Report, Vol. 38, No. 2/1985,
pages 84 to 89,

(D6) JP-A-57-211288 with English translation, as filed
by respondent Il (opponent Il) with the |letter of
20 Novenber 1996, and

(D8) JP-A-57-83081.

Duri ng appeal proceedi ngs, the Board considered the

follow ng further docunent, which had been submtted by

respondent Il with the letter of 20 Novenber 1996:

(D11) CA-A-1 151 277.
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Oral proceedings were held on 18 May 1999 at the
request of all the parties.

The appel | ant requested that the decision under appea
be set aside and that the patent be maintained on the
basis of the follow ng docunents:

mai n request:

clains 1 to 4 as filed with the letter of 19 July 1996,
description pages 2 to 8 of the patent specification,
Fi gure sheets 1/3-3/3 of the patent specification,

first auxiliary request:

clains 1 to 4 as filed at the oral proceedi ngs on
18 May 1999,

description pages and Figure sheets according to the
mai n request,

second auxiliary request:

clains 1 to 3 as filed at the oral proceedi ngs on

18 May 1999,

descri ption pages and Figure sheets according to the
mai n request.

The respondent | (opponent 1) and respondent |1
(opponent 11) requested that the appeal be disnm ssed.

The appellant's second auxiliary request was not
adm tted by the Board.



VI .

1470.D

- 3 - T 0510/ 96

The wording of claim1l according to the main request
reads as foll ows:

"A sem conductor |aser DI P nodul e conprising: a box-
shaped case (9) having a wi ndow glass (10) hernetically
sealed in a side wall portion thereof; a substrate (7)
fixed within said case; a sem conductor laser (1) fixed
on said substrate through a chip carrier (3); a first
lens (6) fixed on said substrate adjacent the |aser; a
second lens (13) supported by a holder (12) outside the
wi ndow gl ass for receiving light fromthe first |ens,
sai d hol der being fixed to an outside portion of said
side wall; and an optical fiber (14) fixed to said

hol der, which is arranged such that the endface of the
fibre receives light fromthe second |l ens but is spaced
fromand not adhered to said second lens (13)."

The wording of claim4 according to the nain request
reads as foll ows:

"A sem conductor |laser DI P nodule, in which a

sem conductor |aser (1) and a Peltier elenent (8) for
controlling the tenperature of said sem conductor |aser
are nounted in a box shaped netal case (9), and which
has a light-outputting fiber (14), a portion near the
di stal end of which is protected by a netal cylinder
(15), conprising: said netal case having a w ndow gl ass
(10), which is hernetically sealed in a side wal
portion thereof; a substrate (7) fixed on said Peltier
el ement which is fixed in said netal case; said

sem conductor | aser being fixed on said substrate
through a chip carrier (3); a first lens (6) fixed on
the substrate adjacent the laser, a light nonitoring

di ode (4) adjacent the laser, and a therm ster (5)
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fixed on said substrate; a second lens (13), an outer
surface of which is supported by a holder (12) bonded
to said side wall around said w ndow gl ass of said case
such that the second lens is situated outside the

wi ndow gl ass and receives light fromthe first |ens;
and a slide ring (16) having an inner dianeter slightly
| arger than an outer dianmeter of said nmetal cylinder,
said slide ring being bonded to said holder, and said
metal cylinder being bonded to said slide ring, wherein
the fiber (14) is arranged such that the endface of the
fiber receives light fromthe second |l ens but is spaced
fromand not adhered to said second lens (13)."

Clains 1 and 4 of the first auxiliary request are
identical to clainms 1 and 4 according to the main
request with the deletion of the phrase "and not
adhered to".

Claim1 of the second auxiliary request is identical to
claim4 according to the first auxiliary request.

Clains 2 and 3 according to all the requests are
dependent .

The appellant's argunments may be summari sed as fol |l ows.

As to the objection raised under Article 123(2) EPC
wWith regard to the expression "and not adhered to" in
clainms 1 and 4 of the main request, a clear support
therefor was found on page 7, lines 36 to 40, of the
patent specification. Furthernore, it was unanbi guously
derivable from Figures 2B and 3B that the parts 27 and
13 were separated, which fact also followed fromthe
requi renent that these parts had to be adjustable in
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the optical axis direction.

As to the objection under Article 56 EPC, the opposed
patent essentially related to a sem conductor | aser
nodule in a dual-in-line (D P) package. The DI P and
coaxi al configurations with advantages and defi ci enci es
wer e di scussed in the patent specifications. The

cl osest prior art was considered to be disclosed in
docunent D1 or, alternatively, in docunent D11, whereas
D6 described the coaxial configuration. The technica
probl em addressed in the patent was to conbi ne the
advant ages of both types of structures in an inproved
DI P nodul e. Having regard to the cited docunents, the
di scl osure in D1 was not concerned with any of the
deficiencies of known DI P nodules. As to D11, this
docunent only discussed the problem of nounting the
optical fibre within the D P housing by using epoxy
resin, or fusible alloys by soldering. These processes
coul d cause contam nati on and possi bl e damage of the
sensitive optical and electronics parts. In D11, a

sol ution teaching away fromthe present invention was
of fered for the discussed problens. The skilled person,
readi ng this docunent, would not have any incentive to
| ook for other solutions. As regards D6, this docunent
di scl osed the so-called "virtual fibre" coupling nethod
based on the use of a set of |enses. However, D6 had
been filed in 1981, i.e. 5 years before the priority
date of the patent in suit. The sane applied to D11. In
the years 1981 to 1986, the technology in the technica
field of the invention had devel oped very rapidly.

Thus, the fact that nobody had arrived at the clained
solution in spite of the large interest in the field
showed that neither the problem nor the solution
underlying the patent was obvi ous.
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The argunents of respondent | and respondent Il may be
sunmari sed as foll ows.

Respondent | objected that, in the application as
filed, there was no basis for the feature in clains 1
and 4 of the main request that the end face of the
fibre was not adhered to the second |l ens, contrary to
the provisions of Article 123(2) EPC

Bot h respondents | and Il considered docunent D11 as
the cl osest state of the art. According to this
docunent, the fact of nounting the optical fibre close
to the laser within the D P housing caused probl ens.
Even though D11 proposed the particul ar solution of
using the thernoel ectric cooler as a heater for nelting
the fusible alloy used to anchor the fibre at the
correct position, this would not prevent the skilled
person from |l ooking for other solutions, for instance
avoiding to place the fibre end close to the laser in
the DI P housi ng.

From docunents D6 or D8, he would receive the
information that this could be achieved by providing a
wi ndow in the DI P housing and by coupling the |ight
fromthe laser to the fibre via a set of lenses. This
woul d i nprove the coupling efficiency.

Thus, the clained invention sinply consisted in
appl yi ng a known solution (see D6 or D8) to a known
devi ce (see Dl11), the remaining differences |ike, for

i nstance, the use of glass w ndow instead of a sapphire
w ndow bei ng nere routine neasures.
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Reasons for the Deci sion

1

1470.D

The appeal is adm ssible.

Docunent D11

Docunent D11 has been filed by respondent Il with the
| etter of 20 Novenber 1996, i.e. late after expiry of
t he ni ne-nonth opposition period. However, considering
that the appellant has filed anended clains with the
grounds of appeal dated 19 July 1996 and that,
according to the respondent Il (see the letter of

20 Novenber 1996, "Faits et justifications", pages 1
and 2), the disclosure of D11 shows that the

manuf acture of DI P nodul es poses probl ens, whereas the
appel l ant all eged that the "recognition of the various
defi ci enci es and advant ages of DI P nodul es and coaxi a
nodul es does not belong to the prior art” (see the
letter of 19 July 1996, page 3, penultinmate sentence),
the Board admts the new docunent into the procedure.

Mai n Request

Articles 123(2), (3) EPC

Claim1 has been anended with respect to claim1l as
granted so as to include the follow ng further
features:

(1) the nodule is of DI P type,

(ii) the case is box-shaped, and
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(iii) the optical fibre is spaced fromand not adhered
to the second | ens.

Only the third anendnent has been objected by the
respondent | under Article 123(2) EPC.

The amendnents (i) and (ii) are clearly disclosed in
the application as filed (see the published
application, page 6, lines 3 and 4, and claim4). As
to (iii), the feature that the end face of the fibre
I's spaced fromthe second lens is clearly disclosed in
Figure 2 and 3 of the application as filed. The fact
that a space is provided between the second |lens 13
and the glass plate 27 attached on the end face of the
fibre 14 entails that the fibre 14 cannot be adhered
to the lens 13. Thus, the feature that the end face of
the fibre is not adhered to the second lens is
regarded as a tautology, i.e. a needless repetition of
the clained feature that the end face of the fibre is
spaced fromthe second | ens.

Caim4 as granted has been anended so as to include
the amendnents (i) and (iii).

Thus, the anendnents in clains 1 and 4 do not

I ntroduce subject-nmatter which extends beyond the
content of the application as filed (Article 123(2)
EPC). Moreover, since the anendnents clearly introduce
alimtation, the protection conferred has not been
extended (Article 123(3) EPC).

Novel ty

The novelty of the subject-matter of the main request
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is not in dispute anong the parties, nor is it doubted
by the Board. Thus, there is no need for a discussion
of this issue.

I nventive step

Claiml

Docunent D11, which is considered to represent the
nost relevant state of the art, discloses a

sem conductor |aser DI P nodul e conprising a box-shaped
case 14, a substrate 18, 22 fixed within said case, a
sem conductor |aser 12 fixed on said substrate through
a pedestal 16, and an optical fibre 44 which is
arranged such that its end face is disposed within the
case close to the |l aser (see page 3, line 25, to

page 4, line 25, Figures 1 and 2).

Thus, the subject-matter of claiml differs fromthe
known nodul e according to D11 by the follow ng

features:

() a w ndow glass is provided hernetically
sealed in a side wall of the case,

(11) a first lens is fixed on the substrate
adj acent the |aser,

(ji1) a second lens is supported by a hol der
out side the w ndow glass for receiving |ight
fromthe first lens, said holder being fixed
to an outside portion of the said side wall,

(Jii11) the optical fibre is fixed to the Iens
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hol der,

(JiTii) the end face of the fibre receives |ight
fromthe second lens but is spaced from and
not adhered to the second | ens.

The sanme conclusion is also valid having regard to
docunent D1, which discloses DIP type LD nodul es for
opti cal teleconmunications. Attention is, in
particular, drawn to Figure 5 corresponding to
Figures 1A and 1B of the opposed patent (see page 2,
lines 12 to 17).

In the letter of 19 July 1996 (see point 4.1), the
appel l ant points out that the description of the
patent in suit explains deficiencies and advant ages of
the DI P nodul es and coaxi al nodul es known in the state
of the art. Fromthis conparison the appellant derives
the object of the invention, which should be seen in
the provision of a DIP nodul e having all the

advant ages of both the conventional DI P configuration
and the conventional coaxial one. Such a definition

i ndeed corresponds to the statenent in the patent on
page 5, lines 45 and 46. Mbreover, according to the
appel l ant, the recognition of the various deficiencies
and advantages of the DI P nodul es and coaxi al nodul es
does not belong to the prior art, considering that D P
nodul es had been known and manufactured only for a
relatively short tinme before the priority date of the
patent. The appellant thus cones to the concl usion
that the step of recognizing and defining the problem
to be solved should be considered as a contribution
over the prior art, in other words should be regarded
as being part of the inventive step.
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The Board does not share this view Docunment D11 shows
a typical DI P structure, according to which the
optical fibre has an end portion anchored close to the
| aser by neans of a mass of cured epoxy resin, so that
the fibre end face receives light fromthe | aser front
facet (see page 1, lines 13 to 17). However, epoxy
resin is not an ideal material for anchoring the
optical fibre, because of the | ong roomtenperature
curing tine and the irreversibility of the curing
reaction. Fusible alloys, which could be regarded as a
possi bl e alternative material, are, however, also not

i deal since, in order to nelt the alloy, heat nust be
applied, for instance by neans of a soldering iron, so
close to the fibre and other elenents inside the
package that damage, in particul ar breakage and
contam nation, may result. Mreover, it is difficult
to control the tenperature of mniature, heat
sensitive parts, such as the |aser, near the sol dering
iron tip (see page 1, line 18, to page 2, line 3).

It is thus clear that, contrary to the appellant's
statenments, at the priority date of the patent in
suit, deficiencies of the conventional D P nodule were
al ready known, in particular with regard to the

manuf acturing step of anchoring the optical fibre end
portion close to the |aser.

Besi des the problem concerning the manufacture of the
DI P nodul e, anot her deficiency can be identified,

whi ch was known at the priority date of the patent in
suit, as it can be inferred from docunent Dl. | ndeed,
Figure 7 shows that DI P type SM~- LD nodul es (single
node fibre | aser di ode nodul es) have a coupling
efficiency to the fibre |lower than 30% the nost
probabl e val ue being in the range 15-20% This neans
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that the optical fibre receives light fromthe |aser
di ode with consi derabl e | osses.

In view of the foregoing, the skilled person, starting
froma DI P-LD nodul e according to D11 (or D1), wll
try to i nprove, on the one hand, the manufacture of

t he device and/or, on the other hand, its optica
coupling efficiency. The definition of such a
techni cal probl em does not contribute to a positive
finding on the issue of inventiveness.

probl em as defined. In particular, they produce two
effects. The end portion of the fibre has not to be
anchored close to the |aser diode, so that any risk of
damage or contam nation can be avoi ded. Moreover,
since the fibre feedthrough is elimnated, it is
easier to hernetically seal the case. Secondly, the

| ens system inproves the optical coupling of the

devi ce. Furthernore, the advantages of the DI P
structure, like hybrid packagi ng, standardization of
pi n connections and i nterchangeability of the nodul e,
are not |ost.

Docunent D6 di scl oses a coupling device between a

sem conduct or | aser and an optical fibre. According to
t he enbodi nrent shown in Figure 6, a sem conductor

laser 1 is nounted on a support 110 acting as heat
sink and arranged within a box-shaped case having a
sapphire wi ndow 111 hernetically sealed in a side wal
portion. Afirst lens 21 is fixed on a hol der 210
soldered with the |aser support 110 within the case. A
second lens 23, 24 is arranged outside the sapphire

wi ndow for receiving light fromthe first |lens. The
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second I ens conprises a rod elenment 23, which is fixed
on a hol der 231 di sposed on the outer surface of the
case side wall, and a second rod el enent 24 conbi ned
with the optical fibre by neans of an optical binder
into a single piece. The fibre is supported by a
system conprising a capillary tube 301, a pipe 302 and
an outer sheath 303, so that the rod elenment 24 is
spaced fromthe rod el enent 23.

From an optical point of view, the rod el enent 23 of
D6 perforns the sane function as the lens 13 of the
enbodi nents according to Figures 2 and 3 of the patent
in suit. On the other hand, the rod el enent 24
attached in D6 on the end face of the fibre
corresponds to the glass plate 27 of the opposed
patent. Moreover, the coupling efficiency of the |ens
system such as disclosed in D6 is higher than that
achieved wwth the DI P arrangenent, in which the end
face of the fibre is sinply placed close to the | aser
di ode.

Hence, the coupling device known from D6 offers an

i nproved coupling efficiency as conpared with the DI P
structure and, at the sane tinme, allows an easier
manuf act ure because there is no need to anchor the
optical fibre close to the laser. It is thus obvious
to the skilled person to apply the | ens system known
fromD6 with corresponding effect to the DI P-LD nodul e
according to D11 (or D1). In doing this, he wl|l
arrive at a nodule differing fromthat of claim1l1 only
by the follow ng features:

(k) the wi ndow i s made of sapphire (not of
gl ass),
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(kk) the first lens is fixed on a hol der sol dered
wth the | aser support (not on the sane
substrate on which the | aser is arranged),

( kkk) the optical fibre is supported by a system
conprising a capillary tube, a pipe and an
outer sheath (it is not fixed to the second
| ens hol der).

These differences, however, consist in constructiona
details which cone within the scope of the customary
practice foll owed by the skilled person or which do
not provi de any unexpected or surprising effect.
Sapphire is a material commonly used in the field of
optics. The choice between gl ass and sapphire is
normal |y nmade according to the wavel ength of the |aser
li ght.

As regards feature (kk), once the first lens holder is
sol dered, according to D6, to the | aser support, a
common base is fornmed which corresponds to the
substrate of claim1l. On such a conmon base the
adjustnent of the first lens with respect to the | aser
can take place in the sane way as in the patent in
suit.

As to feature (kkk), in D6 the systemused for fixing
the optical fibre to the nodule case is such that the
fibre end portion and the second | ens both are fixed
on the sanme outer surface of the case. As far as the
mut ual adj ust nent between the optical fibre and the
second lens is concerned, the known systemis

equi valent to the clained one.
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The nodul e according to claim1l essentially conprises
two i ndependent aspects. The nechani cal and el ectrica
structure of the DI P nodul es providing the advant ages
of hybrid packagi ng, standardi zation of pin
connections and interchangeability of the nodule is
conbined with a |l ens systemoptically coupling the
external fibre and the |aser diode within the case in
an efficient way. The clainmed nodule thus results in
the nere aggregation of two systens known per se, i.e.
fromdocunents D11 (or Dl1) and D6, each of which
functions in the conventional manner w thout together
achi eving an unexpected effect.

The appel |l ant has argued that, since D11 discloses the
use of the thernoelectric device provided within the
nodul e case both as a cooler (during operation of the
nodul e) and as a heater (in the manufacturing phase)
in order to solve the problemof anchoring the fibre
end portion close to the | aser diode w thout causing
any damage or contam nation, this docunent woul d
prevent the skilled person fromlooking for other
sol uti ons.

The Board di sagrees with this argunent. The fact that
a docunent of the state of the art shows a solution to
a given problem does not nean that the skilled person
does not seek alternatives to the known device or
process providing the sane or simlar effects or which
of fer other advantages. Wth regard to D11, the
probl em ari ses because of the |ocation of the fibre
end portion close to the | aser diode. An alternative
to the disclosed solution would then be providing the
fibre end portion far away fromthe | aser.
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3.3.1.7 The appellant has al so argued that D6 and D11 had been
filed in 1981, i.e. 5 years before the priority date
(12 Septenber 1986) of the patent in suit, so that the
skill ed person would regard the fact that nobody had
arrived at the clainmed solution in this relatively
| ong period of tine in spite of the rapid
technol ogi cal devel opnent in the technical field of
the invention as an indication of the presence of
i nventive step

The Board disagrees with this line of argunent
considering that the publication dates of D6

(25 Decenber 1982) and D11 (2 August 1983) rather than
the priority dates should be | ooked at. It follows
that the relevant tinme period considered between the
priority date of the patent in suit and the
publication dates of the prior art docunents is not
particularly |ong.

3.3.1.8 For these reasons, the subject-matter of claim1 of
the main request does not involve an inventive step
(Article 56 EPC), having regard to the conbination of
docunents D11 (or D1) and D6.

3.3.2 Clains 2 to 4

Caim4 refers to a sem conductor |aser DIP nodul e, as
Is the case for claiml1l. Al the features of claim1l
are literally mentioned in claim4 except for the
wordi ng that the optical fibre 14 is fixed to the

hol der 12. However, also this feature is included in
claim4, having regard to the fact that the neta
cylinder 15 protecting the optical fibre is bonded to
the slide ring 16 which is bonded to the hol der 12.

1470.D N
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Therefore, claim4 is regarded as a dependent claim
(Rule 29(4) EPC), as well as clains 2 and 3. The
addi tional features defined in clainms 2 to 4 concern
routine design options which, in the Board's

j udgenent, do not involve an inventive step.

For these reasons, the appellant's nmain request is not
al | owabl e.

First auxiliary request

Clains 1 and 4 of the first auxiliary request are
identical to clainms 1 and 4 of the main request, apart
fromthe deletion of the phrase "and not adhered to",
which is regarded as a tautol ogy (see point 3.1
above). Thus, the subject-matter of the clainms does
not involve an inventive step for the sane reasons
nment i oned above in point 3.3.

The appellant's first auxiliary request is not
al | owabl e.

Second auxiliary request

The appel lant's second auxiliary request was not
admtted into the procedure by the Board because it
was filed late at the end of the oral proceedi ngs
wi t hout any clear justification either for the
amendnent or its |late subm ssion.

The grounds for opposition nentioned in Article 100(a)
EPC prejudi ce the mai ntenance of the patent as anmended
by the appell ant.
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O der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

M Beer G Davi es

1470.D



